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LOI NOI PAU

So v&i cac k¥ thuat phan tich hoa hoc, hoa ly sir dung trong trong cong nghigp thyc
pham va Lunb nghé sinh hoc, phan tich cam quan ¢6 nhitng diém khac biét do la:
con ngudi Khong chi fa k§ thuit vién thao tic ma con 13 “thiét bj phan tich” dé
cung cap sb liéu.

Su dac trung nay di-giai thich cho viée ra doi rat som cia mén “thir ném” (tur khi
loi ngudi bit dau st dung thirc in chin) va viéc phat trién rt nhanh cia phuong
phap phan tich cam Qquan trong hai thap ky vira qua. Phan tich cdm quan khéng doi
hdi dau tu nhiéu: viée thanh 1ap va huén luye;n mét nhom danh gid cam quan khéng
kho khan, chi phi it. Hon nita dé phan tich v danh gia chat fugng mui, vi cia thyc
phiam, phuong phap phan tich c¢am guan la khong thé thay thé. Tuy nhién mic
nhay cam coa ngudi thir thay ddi theo nhiéu yéu té va rit khic nhau giita nhirng
ngudi thir, dan dén két qua c6 do phan tan cao nén v1¢c khai thac chung con han
ché hon phuong phap phén tich sir dung thiét bj. Van d& dat ra cho nhing ngudi
lam cong tac phan tich, danh gia cam quan la giam d¢ phan tan gita cac thanh
vién, dua két qua hdi ty vé gia tri thire.

Cudn séch “K7 thudit phin tich cam quan thue phim’” nay ¢6 5 chuong:

Chuong 1: Dai cuong

Chwong ndy gidi thiéu mét cach dai cuong vé cac tinh chit cam quan cua thyc
pham, danh gia cam quan va vai trd coa danh gia cam quan trong kiém soat qua
trinh san xvdt va kiém tra san pham.

Chueng 2: Co so sinh ly hoc thin kinh ciia dinh gid cam quan

Trinh bay voi ban doc vé co ché hoat dong ciia hé théng gide quan va cac cam gidc
nhan dugc.,

Chuweng 3: Phép thiy cim quan

Cac phép thir cam quan dugc coi nhir nhimg chia khoa ding dé phét hién ra cac
dic tinh cam quan cda thuc pham. Chuong nay s€ trinh bay kha chi tlet vé cac
phép thir cam quan dugc ap dung pho bién va rong rai, vé phrong phap tién hanh

mét phép thi, ve xir ly théng ké sd li¢u phén tich ciing nhu cach thirc viét mot ban
cao.

Chueang 4: Lua chon va huén Inpén ngudi thie

Dé thu duge cac két qua phén tich cam quan c6 do tin cay cao, can o cac chudn
muc lua chon vi hudn luyén cac thanh vién tham gia. Chuong 4 cung cap céc kién
thirc co ban vé viéc fra chon va huin luyén thanh vién, can cir thire €, cde co sO
san xudt co thé dat ra cac bai hudn luyén phi hop.

Chueng 5: Phong thi nglugm cam qu(m

Céc thao tac thye hanh bao gom phong ¢, ngudi thir va cach thire chuén bi mau.
Trong s6 nhitng phép thir dwgc chon gigi thiéu ching t6i néu mét vi du ung dyng
cu thé cling vdi cach xir ly cac s liéu nhan duge mét cach don gian nhit ma sinh



vién c6 thé 4 ap dung dugc va cac cong ty cling ¢6 thé img dung dé t3 chirc cac budi
phén tich va danh gia cam quan san phim ciia céng ty minh,

Hién nay & nhitng nuéc phat trién, khoa hoc cam quan dugc danh gia cao trong sb
cac phuong phap kiém tra chit qung thyc pham va khong thé thiu khi nghién
ciru, phét trién san phim thyc phim.

Cubn sich ndy duge dung lam gido trinh giang day cho sinh vién nganh Céng nghé
Thye pham Cong ngh¢ Sinh hoc cia Trudng Dai hoc Bach khoa Ha Ngi va nganh
ché bién thyc pham ciia cac trudmg dai hoc khac tir nhiéu nam nay. Tai ligu nay da
dugc cac cdn bd giang day cua cic truong Dai hoc va céc chuyén gia vé phan tich
¢am quan clia Tong cuc Tiéu chuin Po luorng Chat lugng ciing nhur mjt 56 xi
nghiép gop y kién va da xudt ban lin ddu vao nim 2006. Do nhu ciu vé ddo tao
trong linh vyc phén tich cam quan ngay cang cao khéng chi trong khudn khd
chuong trinh dao tao cua cac trudng dai hoc ma con trong linh vue quan ly chit
luong clia cic nha mady, xi nghiép, chiing t6i d3 c6 nhimg bd sung va chinh ly dé tai
ban cudn sach. Trong lan tai ban nam 2010 ndy, chung toi Tat mong t1ep tuc nhén
duge sy gop ¥ cla ban doc dé b sung va hodn chinh vao nhirng ldn xuét ban sau.

Loicam om

Tbi xin chén thanh cam on cic ban dong nghlep, cac em sinh vién d3 gop phin
gitp d& trong qua trinh thyc hién cudn sich nay. Pic bi¢t Ia giri 161 cam on téi
Thac sy Vii Hong Son va Thac sy Tur Viét Phii, nhirng ddng nghiép da gop nhiéu

thdi gian, cong sirc va sdng tao trong qua trinh hoan thién, Ién trang dé cubn sach
hoan thanh nhu mong mudn.

Ha Duyén Tw, 2010



Chrong 1
PAI CUONG

1.1. TINH CHAT CAM QUAN THUC PHAM

Thue pham 12 mot loai san pham nhu ding tén goi cta nd 1 san phim dung dé an,
udng. Pham nhimg san phdm dung dé an uong thi viéc danh gia, lva chon va sir
dung nd trude hét duge xac dinh trye quan thong qua céc co quan cam giac. Cac
tinh chat nhédn biét dugc bang cac co quan cam giac dugce goi la cac tinh chat cam
quan.

Cac tinh chét cam quan coa thye pham chiém vij tri rat quan trong dbi voi chét
lwgng cda mot san pham thirc pham. Cac tinh chat dé bao gom:

e Tinh chat vé mau sic, hinh thai 13 céc tinh chat nhan biét dugc b?mg mét. Cac
tinh chat nay dugc cam nhin ngay tir khi tiép xic vai san phim. Chiang goi 1én
mot sy so sanh va lira chon dau tién doi voi mot san pham thuc pham Chinh vi
vay mau sic. hinh dang va cAu tric (thoéng qua sd, nin) déng vai trd kha quan
trong trong lua chon thue pham.

e . Tinh chét vé cau triic cia san phim dugc nhédn biet bai xic gie (ngc'm tay,
ludi. vom miéng) hay thinh gidc ki ta so nan, nhai san pham. Py 14 cac tinh
chit nhur rin, mém, min, nhét, gion, 46 dong déu ..

¢ Tinh chat vé mii 1a cac tinh chit nhan biét dwoc bang khiru giac khi chang ta
tiép xlic gan vdi san pham nhat 13 trong khi in, udng. Tinh chit mui déng vai
trd quan trong trong viéc xac dinh cac tinh chit dic trung cia san phim, 12 mot
trong s& nhitng tinh chat hién van chura thé kiém tra hay do dac bing thiét bj va
noé tac déng nhidu dén quyét dinh c6 sir dung san phim dé hay khéng. Di khi
cac tinh chét cidm quan khic duoc coi la tot nhung ¢é mii la hay khong déc
trung cho san pham lia chon thi sén phim d6 s& khdng duge chép nhin.

o Tinh chat vé vi va mii-vi 1 cac tinh chét nhin biét dugc trong miéng khi an
hodc udng san phim. Tinh chat mui-vi 1a cac tinh chét nhan biét duge trong
miéng khi an hoac udng san phdm. Tinh chit mui-vi giir vai trd quan trong
nhét bdi nd bidu thi ban chét cua san phém nd goi 1én cho ta biét thanh phén
hoa hoc c¢ia san pham Hoiic ndi khéac di, cac tinh chit vi va mui-vj 13 thé hién
ra bén ngoai cua cac thanh phan héa hoc bén trong cia san pham v& né mang
tinh quyét dinh trong viée ngudi tiéu ding ¢é chap nhan sin phim dé hay
khong? 7

Tat ca nhiing tinh chat trén day c¢6 thé do dac duge bang cac co quan cam giac,

tham chi cé tinh chét chi c6 thé do va xac dinh duoc bing cic co quan cam gidc

(nhu tinh chat mii va mui—vi). Cac hoat dong dé cho phép chiing ta hiéu biét, so

sanh va lwa chon san phz:im va dugce goi 1a Danh gia cam quan hay Phan tich cdm

quan ma ching ta s& nghién ciru sau day.



1.2. DANH GIA CAM QUAN LA Gi?

1.2.1. Dinh nghia

béanh gla cam quan 14 ky thujt sir dung céc co quan cam gidc cla con ngudi dé
nhan biét, md ta va dinh lugng cac tinh chat cam quan ciia mot san phiam nhu mau
sic, hinh thai, mi, vi va cdu tric.

Chiing i trich din thém & day mét dinh nghia nira dé doc gia tham khao. “Pénh
gi4 cam quan 1a mdt phwong phap khoa hoc dung dé goi 1én, do dac, phén tich va
giai thich nhirng théng tin thu dugc tir san phém théng qua cam nhan cuta cac gidc
quan: thi gidc, khiru giac, xiic gidc, vi giac va thinh giac” (Stone & Side] — ASTM)
Trong phén tich cam quan, cac giac quan ctia con ngudi dugc sir dung nhu mét
cong cu do. Ching nhin nhlc;m vy thu nhén thong tin nhu mau sic, mui, vi, qua
phan tich, xir ly va dua ra két qua dudi dang cac gia tri uéc lugng, so sanh va mo
ta.

Danh gia mdt chi tiéu chét lwgng nao dé cé nghia 1a “wéc qumg bing gia trj coa
chi tiéu dé khi né c6 nhiéu trang thai phan biét. Ngudi ta ¢o thé gin cho cac trang
thai nay mot gia tri va nhu vay ching trg thanh nhimng dai lugng do dugc. Trong
danh gia cam quan, céc dai lugng du'qrc sir dung dudi dang “thang” twong L’rng vOi
céc bién ma chung ta sir dyng : bién danh nghia, bién thir tyr, bién khodng va bién
quan hé.

Cac két qua phan tich hay danh gia cam quan nay chi cd gia trj khi da duge xur ly
bing cac phuong phép toan théng ké.

Banh gid cam quan c6 thé dugc (mg dung trong mét s6 1én linh vyc, vi du nhu san
Xuét cac san pham thyc pham my pham, nudc hoa va ngay ca trong san xuét giy,
hay thiét bj nghe nhin..

Tir dinh nghia nay, de hiéu ré hon va thyce hién tét mot budi danh gia cam quan
thue pham mot mit cin phai nam rd cac dic tinh va cac tieu chuan k¥ thuat cua
c4c san pham. Ching s& dugc ndi tdi trong cac tai lidu vé san xudt hay trong cic tai
ligu lién quan ti céac tiéu chudn cia san pham thyc pham Mit khac, ngucl [am thi
nghlem va céc thanh vién lién quan phai bnet cac thong s& hoat dong cua hé thong
gidc quan. Cac cdu trilc va hoat dong cia hé théng gidc quan s& dugc ma ta chi tiét
trong chucmg hai cla giao trinh nay.

Hiéu biét vé cac phép kiém tra cam quan va vé cach thie xur 1y cée dir ligu tho
bing phu'cmg tién xir ly théng ké thich hop 13 yéu cau co ban dé thu dugce cac két
qué cam quan thich dang.

1.2.2. Cac loai dai lwgng thwing gip trong danh gia ¢cam quan

Nhu bat cir mdt phép do bing cong cu nao, phép do cam quan ciing phai dam bao
chinh x4c¢ va ¢6 kha nang tai 1ap.



1.2.2.1. Cdc véu cau dbi véri mot dung cu do

D6 14 dung cu do phai dua ra dugc két qua trung thyc, ¢b d6 nhay cao, ding ddn va
chinh xac. “I:ép hop cac yéu cau nay tao nén d¢ tin cdy cta cong cu do. Vay do tin
cdy duge biéu thi qua:

Tinh trung thwe 1a “kha ning dua ra cac két qua do co sur sai khac khoéng dang ké
khi tién hanh cac phép do trén cung mdt gia trj coa dai lugng c¢an do”. Tinh trung
thire con duge thé hién qua kha nang lap va kha ning tai lap cha mét cong cu do.

Tinh ding din cia mdt cong cu do dac trung cho kha ning do duge cac két qua
ma gia tri trung binh cha chiing rt gan véi gid tri thye cia dai lugng can do.

b6 chinh xdc cha mot cong cyu do 13 kha nang do duge cac két qua riéng biét rat
gin vai gid tri thye cia dai luong cin do. Dé foai trir kha nang thiéu chinh xac,
ngudi ta thye hién cdng tac kiém dinh, nghia la b%mg cach so sanh voi mét hay mét
s6 mau chudn (vi du: cin dap).

P nhay [a “thuong sé giita do bién thién cia gia tri do duoc ciia mdt céng cu do
véi dd bién thién coa dai lrgng cin do tuong ng’; nd thé hién do léch nhéd nhét
ma may do ¢o thé phan biét gitra hai gia trj cia m{t dai lugng, hay gia tri nhd nhét
ma may do ¢6 kha nang nhén biét. Néu c6 ham s y = f(x) thi dd nhay k = dy/dx.

Moét dai lugng co thé biéu hién dudi ba dang thire:

Pai lwgng danh nghia: dai lugong duge nhan dang don gian bai mét danh tir dic
trung. Vi dy: keo A ¢d vi bac ha, keo B ¢d vi déu, keo C ¢é vi mo.

Ciéc dai lugng danh nghia khong dinh vi ciing nhu khéng do duge. Quan hé duy
nhat ¢é thé gin vai cac dai lugng nay 12 quan hé tuong duong (x =y hay x # y).

Dai lwgng thi bie: dai lugng duge xac dinh trong quan hé véi dai lugng eing loai
thong qua sw phan bd cép bac. Vi du: mit A ngot hon mirt B va loai nay lai ngot
hon mut C.

Céc dai luong thir tr ¢ thé dinh vi dugc nhung khdng do duge. Cac quan hé cb
thé gin voi cac dai lugng nay la céc quan hé twong duong (x = y hay x = y) va bt
dfmg (x<yhayx>y)

Dai lugng hiru ty: dai lugng duge xac dinh trong méi quan hé v&i cac dai lugng
cung loai théng qua su phan bd ciia mot o hitu ty. Vi du: trong lugng banh gatd A,
B. C lan lugt 1a: 195g, 200g, 190g.



Cac dai lugng hitu ty ¢o thé dinh vi ciing nhu 1a do duge. Cac mbi quan hé co thé
gin voi cac dai lwong nay 1 cac quan hé twong duo*ng (x =y hay x # y), bat dang
(x <y hay x >y), quan hé cong hop (x + y=z) va ti le (x/y = 1).

1.2.2.3. Cac thang do trong danh gia cam quan

Trong danh gia cam quan, thang do chi gdm cac sb duong va sb khéng. Cac thang
do cudng d§ pho bién trong danh gid cam quan la:

Thang chiing loai: dugc ciu thinh tir cac ching loai duge xéc dinh thdng qua céc
con s0, tir ngir hay cac hinh vé.

Thang chia khoang: 12 mét loai thang ding dé dinh vi tly chon véi cac khoing
trén thang dong déu. N6 ¢6 thé Ia thang c6 céu tric (thang co chia d§) hodc khong
c6 cau trac (thang la mt doan thang).

Thang ti 1€; st dung v&i muc dich thé hién ti 18 gitra cudng dd cha hai cam giac
(trong do cudng dd cam giac ing v&i mau chuan da biet).

1.2.2.4. Khai niém mau trong danh gid cam quan

Khi mudn danh g:a cuorng, d6 coa mdt dai Iur;ng cam quan nao d6 trén mot nhdm
san pham ngu‘m ta yéu cau nger thar “gan™ cho moi san pham mat gla trj $6 hoc
tirong g voi cudng do cua cam giac nhin dugc. bé lam duge didu nay, ngum
thir phai dugc cung cap mau dé so sanh. Cé hai dang mau duoc sir dung 1a: mau

pha ché va miu san pham. :

1.2.2.5. Céc bude tién hanh

Se sinh: khong pha| lic nao ciing ¢6 thc tién hanh mgt phep do dé tim hidu vé mot
sai khac rat nho giilra hai san pham ve mét tinh chét cam quan nao dé. Mt phep
thir duge tién hanh véi muc dich yéu ciu ngudi thar danh gia sy khac biét co thé ¢6
giita hai san pham Bing v1<;c lap lai mt s& 1an dang ké phép thir nay cé thé din
tai két luan vé kha ning ton tai sir khic bit gitra hai san pham nghién ciru.

Phan loai: 1a phuong phap ding dé danh gia cudng do mét tinh chét hay tiéu chi
cam quan thong qua thang thir bac. Tinh chét hay tiéu chi ndy phai 12 mét dai
lwgng don gidn va sy sai khac cua ching gilfa cac san pham phai tuong dbi 6 nét.
Thyc té trong truong hop sai léch 1a qua nhd thi viée Iap lai qua trinh phin loat
cling chi dua lai mot két qua gidng nhau va diéu kién dam bao tinh 1ap lai khong
dugce dap (mg.

Panh gia: gidng nhu phan loai, danh gia chi ap dung cho dai lugng mét thir
nguyén.
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1.2.2.6. Su phan tan két qua trong danh gia cam quan

Su phan tan két qua duge chia ra thanh:

*  Phin tan do san pham

+  Phan tan do ngudi thir

Khi ¢d duge mot tap hop sé liéu, phdn tich phurong sai cho phép xac dinh duge ti 1é
cuia hai loai phéan tan nay.

Khong nén bé qua mét trong hai loai phén tan két qua nay vi khi do dan t&i viéc
tén that thong tin va sur danh gia hay nhin nhidn cudi cing thiéu tinh toin dién.

3. Cac phép thw

Tron;, qua trinh lich st hinh thanh va phat trién coa chuyén nganh cam quan voi
vide dé cap va giai quyét cac van dé lién quan, mot so phuong phap danh gia cam -
quan da duge xay dung. Tuu chung, it ca cac phu‘orng phap déu dya trén phép xir
ly lhonL. ké cic thong tin thu thap dugc tir ngudi thar. Mdi _phép thur 1a tép hop céc
danh gia riéng 1& cia ca nhan moi ngudi tham gia, dugc sap xép theo mot phuofng
thitc da dinh truée phi hop voi cac phép toan théng ké. Mi phép thir déu ¢6 cac
yéu cau rieng lién quan dén didu kién phong éc, trang thiét bi; nhém ngudi thi;
mau thir: cach thire bé tri ..

1.2.3.1. Cac phép tinr true tidp danh gid sie khde biét

Nhém nay bao gom cac phép thir so sanh ciip, phép thir tam giac va phép thir hai-

ba. Cac phép thir nay giop xac dinh liéu cé hay khdng mot sy sai khac gifia cac san

pham. Ching gidip cho viéc tra l&i cic ciu hoi sau:

e Liéu cé the thay déi nguyén liéu ma khong dan t6i mot thay ddi ¢é thé nhan
thiv & san pham'?

e Li¢u c6 thé thay ddi mét bd phan trong day chuyén san xut ma khéng dan tai
mot thay ddi ¢é thé nhén thdy & san pham?

e Liéu bao bi ¢é anh hudng gi t&i huong vi cha san pham?
e “Tudi tho™ cta san pham 13 bao lau?

»  Danh gia va quyét dinh lya chon mot phuong thac cdng nghé moi.

Bat chude mor san pham canh tranh.

Vi phép thir khae biét, nguoi ta tim hidu xem lidu nhém ngudi thir ¢6 thye sy -
nhan ra su sai khac gifra cac san pham khéng hay d6 chi 1 nhimg céu tra 151 duoc
dua ra mdt cach ngdu nhién. Do vay sé lugng cdu tra 161 cin c6 phai tuong déi lon
(thuéng trong khoang tir 25 dén 30).

1.2.3.2 Plidp tine dinh tinh va dink hegng
Nhém phép thér ndy bao gbm phép thir mé ta, phép thir phin loai va phép thir
“danh gid chat lueong™. Cac phép thir ndy giup cho viée trd 101 cdc cdu hoi: bdan
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chdt ctia sir khac biét giira cac san phdm 12 gi va dg fon cia su khac biét ndy 1a bao

nhiéu? Mot s6 triuang hop sir dung nhém phép thir nay:

* Déu 14 sy khac nhau gita mét hay nhiéu san phim nguyén mau khi mudn tién
hanh phat trién mét san phim m&i?

e Nhitng tinh chit cim quan nao bj bién ddi khi thay ddi phuong thirc céng
nghé?

» Nhirng cép d6 so sanh ndo ¢6 thé sir dung dé mé ta sy khac nhau giira cac san
pham? :

» Nhiing tinh chit cam quan nao ¢o thé ding dé phan biét san pham cia ban véi
méot san pham canh tranh?

*  Miic d6 sai khac clia céc tinh chat cdm quan giita mét san phim so v&i va tigu
chuan ky thudt cia nd 13 bao nhiéu?

Déi vai cac phép thir loai nay ta nén sir dung nhom ngudi thir tir 5 dén 12 thanh

vién. Céc thanh vién trong nhém phai duge hudn luyén dé o thé danh gia duge

cac tinh chat cam quan cén nghién ciu.

1.2.3.3. Phép thir ngudi tiéu dung

Cac phuong phéap thudc nhém nay cho phép xac dinh xem lidu sy khac biét gitra

cac san pham cé y nghia nhur thé nao d6i véi ngudi tiéu dung? Chang thuong dugc

tién hanh nhim tra I5i cho céc cau hai:

*  Muiic d6 sai khac giita hai san phdm cua ban nhur thé nio? Liéu cé thé thay thé
san pham nay bang san pham kia trén thi truong ma khong dan téi mot phan
ing bat lgi nao tir phia ngudi tiéu dang?

* Nguoi tiéu ding thich cac san phdm cia ban hon hay cac san pham canh
tranh?

*  Muc d6 va thich ciia ngudi tiéu dung dbi véi san phdm s& thay ddi nhu thé nio
néu ban mudn cai tién nd?

Dé thu duoc nhitng két qua dang tin cfly, nén tién hanh diéu tra it nhéit trén 100

ngudi, Cach tién hanh tét nhit 13 phdng van tryc tiép, tuy vay ciing co thé tién

hanh diéu tra qua dién thoai hodc qua thu tin ...

Phép thir ciing phai bao gom cac cau hoi mang tinh “kiém dinh” dé chic chic rang

nhém ngudi duge didu tra ndy 1a phi hop véi san pham ciing nhu véi nhom nguoi

tiéu ding muc tiéu.

Can chi ring “phép thir nguoi tiéu dung” khéng phai hoan toan tuong tyr nhu

nghién ciru thi trudng; vy nén né khéng cung cap cac théng tin vé tac dong cia

quing céo hay vi tri bay ban san phim trong cira hang t&i ngudi ticu dung.

Phép thir thi hiéu ciing thude nhém “phép thir ngudi tidu ding” nhung ¢ thé sir

dung céac phép thir phan biét hay phép thir dinh lwong dé thé hién cac cip d¢ wa

thich ciia ngudi tiéu ding vai san pham diéu tra.

10



1.2.3.4. Lua chon phép thir

Trude mdt van dé mang tinh phan tich dat ra ma mudn Bidi quyét thong qua phan
tich cam quan thi truéc tién phai dam bao né khong thé duoc giai quyet biang cac
phép phan tich sir dung cong cu.

Vi du: Bé phén loai hoa qua theo kich ¢6, s& hiéu qua hon nhiéu néu sir dung mét
phép do bang cong cu thay v1 mot phep do cam quan. Vige chon lya phép thir sau
dé dua trén ban chét van dé can giai quyet vi cac tinh chit cia san pham

Trén thuc té vai mot 16 san pham cho trirae, d§ 1dn thue cua mire d§ sai khdc giira
cac san pham thudng khéng rd rang. Trong khi do cac phuong phap tién hanh thuc
nghiém vé co ban 13 khac nhau tiy theo muc dich mudn xac dinh lidu cic san
phdm cé khac nhau hay xac dinh su sai khac von co giira cic san phdm 13 nhu thé
nao. Va tuong ang v&i cac truomg hop nay 1a hai nhdm phép thir; phép thir phan
biét va phép thu mo ta.

Do vay ngudi tién hanh thi nghiém thudng phai nhanh chéng xac dinh cac diém
khac bigt giira céc san pham trong 16 dé tir d6 lya chon dugc phép thir thich hop.
Cong doan thtt so b nay thudng sir dung cac phép thir nhu phép thir ghép déi hay
phép thir phan loat.

Béng 1.2: Céc tinh hudng duge phdn loai theo nhém phép thi

Tinh hudng Phép thix dé lwa chon

- Liéu co thé thay thé nguyén liéu san xuat?

- Liéu c6 thé thay thé thiét bj san xuat?

- Liéu san phim ciia ban cé gibng véi san
phiam canh tranh? NHOM PHEP THU
- Bao goi co anh hudng nhar thé nao dén mui vi PHAN BIET

san pham?

- San pham c6 bi bién dbi chat lugng trong qua
trinh bdo quan?

- Cac san pham khac nhau & dau?

- Nhirng tinh chat ciia san pham bi bién dbi khi

thay dbi phuong thirc cong nghé? ) NHOM PI:IEP Tl-lU
- Nhirng cap do so sanh nao c6 the sir dung dé PINH TINH VA
ma ta su khac nhau gira cic san pham? DINH LUQNG

- Mirc d¢ sai khac gitra mot san pham vdi tiéu
chudn k¥ thuat ciia nd ia bao nhiéu?

- Su khac bict gita hai san phdm c6 y nghia
nhue thé nao?

- Liéu ngudi tiéu dung ¢4 thich san pham nay DIEU TRA
hon san pham khac? NGUOI TIEU DUNG

- Liéu nguoi tigu dung sc ua thich san pham
nay hon néu nod dugc cai tién
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Cac budc chinh cia viée quyét dinh hra chon mot phép thir cdm quan dugc tnnh
bay trong bang 1.2.

Trong moi trudmg hop, nén tién hanh thye hién riéng biét va doc 1ap timg phép thir.
Trén cung mt ban cdu hodi khong nén bao gdm noi dung cia nhiéu phép thi do
didu nay cé thé s& lam xién xco két qua cudi cing ma dac biét anh hudng téi chit
lugng cia viée giai thich két qua. Méi phep thir s& duge ap dung cho mét trudng
hop cu thé v tuan theo nhing thé thic riéng.

Phep thir ndo dugce lya chon tuy thudc bén chat cha vin dé dat ra. Thuong thi mdi
van dé lon s& dugc phan chia thanh nhiing vin dé nho don gian hon, chung s& dugc
giai quyét théng qua nhing thi nghiém cam quan ma c6 thé Ia sy phéi két hop cia
nhiéu phép thir hay chi 13 tirng phép thir don lé.

Moi phép thir trong danh gia cam quan déu quan tim dén
nhirng diém khac biét tén tai giira cac san pham
Sai PHEP THU SO B Diing
Khac biét rd rang?
h 4 v
PHEP THU PHAN BIET |. PHEP THU MO TA
\ 4 v
Sai Cam nhdn dugc Sai ' Pi biét duogc
sy khic biét? khac nhau ¢ dau?
Bang Biing
¥ 1L
<S8 | Mé ta duge su _ Sai Pai lrong cam
khéc biét? quan don gian?
PROFIL DANH GIA SO HANG
Vs
¥ f
> KET LUAN +

So dd 1.2: Cdc birée chinh khi mudn luea chon mt phép thir cam quan
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Trong mgt thi nghiém khong nén cd ging g1a| quyet cling ltic nhiéu van dé ciing
nhur khong nén sur dl,mg nhiéu phép thir. Bai vi néu nhu vay s c6 nguy co lam cho
thi nghiém trd nén quéa phirc tap, khé khan trong vige tim hidu va giai thich két
qua. Vay cau hoi trude tién can phai duoc tra 161 1a “Phép thur nao Ia sw hwa chon
diing ddn cho truomg hop na_y 2"

So d6 1.2 gidi thigu mot s6 vi-du vé cac vin d& va cau hoi thlmrng gap phal trong
qua trinh phit trién san phiam. Néu ching khdng hoan toan gidng v&i van dé ta
dang tién hanh thi hay nghién citu va chon ldy mét vi du phit hep.

1.2.4. Tinh khach quan va chii quan trong danh gii cam quan

Tinh chat khach quan va chii guan trong danh gia cam quan tir 13u di dugc ban
luan rat nhidu. Cau héi 16n thudng durge dat ra 13 “két qua nhan duge bing phuong
phap cam quan 13 cha quan hay khach quan?”. Diéu nay khong chi duge dit ra cho
ngudi bat dau tham gia danh gia cAm quan ma ngay ca v&i nhitng ngudi di lam
¢ong tac thue hanh ldu nim. Hiéu mét cach don gian thudt ngir “cht quan” ¢d
nghia 1a  kién hay két qua 1a do con ngudi dira ra, con thudt ngir “khach quan® noi
rfmg nhitng dir liéu duge dua ra la do mét thiét bi hay mét cong cu do. Két qua goi
1a “khach quan” c6 nghia 12 két qua do khdng phuy thudc vao con ngudi va két qua
duoc goi la “chi quan” dugc hiéu 12 né phu thude vao con ngudi.

Song trén thye té khong co phép do hay phén tich nao ma khéng duge thao tac
hodc kiém dinh boi con ngudi. Vi vy tinh “khach quan” hay “chi quan” chi 13
tuong dbi va ching duge 1SO dink nghia nhur sau:

»  Phuong phdp khdch quan la phicong phdp ma trong do hé qua cua nhimg dnh
hromg cua con ngudi dwegc 165 thidéu hod.

»  Phuong phip chi quan la phrong phdp ma trong dé hé qua ctia nhimg anh
hurdmg cua con nguoi khing dwge 161 thiéu hoa.

Theo dinh nghia ndy tinh “khach quan” hay “chi quan” khéng phii 12 két qua d6
dugc dura ra bdi con ngudi hay béi thiét bi ma vin dé 13 anh huéng cta con ngudi
{én qua trinh d6 ¢ dugce tbi thiéu hod khong. Nhitng phuong phap va phép thir s&
duroc néu ra trong phan tiép theo cia cudn sach sé dam bao cho phuong phap phin
tich cam quan 1a mét phuong phap khach quan. Nhu vay m0| phuong phép hay
phép ther phai duge thuc hién theo thé thirc cu thé, tir dat van dé cho dén khi viet
bao cao. Nhirng két qua nhin duoc trong dénh gia cam quan thurdng mang tinh chi
quan vi nhimg két qua d6 thudng bi anh hudng bai cach phin tich, danh gid riéng
biét ciia timg ngudi. Nhimg ngudi tham gia cong taé cam quan can dugc huan
luyén, khi do s& loai bd duwgc nhitng thi thudt ca nhin. Hon nita vig¢e Iya chon
chinh xac phép thir ¢ Am g:am hiéu ng cua nhitng anh huéng bén ngoai, ching
ta s& thu dugc nhing két qua khach quan. Nhirng két qua ndy sau d6 néu duge xir
ly mét cach ding dan sé dua dén nhitng két ludn chinh xac.
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1.3. VA1 TRO CUA PANH GIA CAM QUAN THY'C PHAM

1.3.1. Vai tré trong kiém so4t san phém v qu4 trinh san xuét
Nhirng van dé phat sinh cin giai quyét trong cong tac kiém soat qua trinh sin xuét

la mét phan cioa toan bd qua trinh, ching ton tai va nay sinh song song véi qua
trinh san xuat chimg ndo qua trinh san xuat con duoc tiép tuc tién hanh.

1.3.1.1. Vin dé dit raldgi?

Co the tiét kiém dwoc rit nhidu thoi gian cung nhu tién cia néu biét tién hanh tim
hiéu vin d& mét cach thiu déo truéce khi bat dau lam mot thi nghiém. Quan trong la
phai hiéu duoc tudng tan dau 14 cac yeu cAu d¢ c6 thé tién hanh duge mét phép thir
théng mmh viét duqc mot ban bao cao thi nghlgm ¢hinh xac va dé hleu va cudi
cung la tb chirc va sép xep duge hé thong cac két qua ma rit ¢6 thé cin phai sir
dung tO‘I sau nay. Mot s6 van dé thudng gap trong kiém soat san phdm va qué trinh
san xudt:

e Xay dung tiéu chuin k¥ thuat cho san phim.

e  Kién soat qua trinh sin xudt sao cho san pham dat 161 cac tiéu chuin k¥ thuat
di cam két.

Tién hanh “danh gia chit lugng” mét san pham |3 danh gia va so sanh san phim 46
Vi cac tiéu chuén ky thuat cia né. Phuong phdp nay cho phép kiém soat nhiéu
miu va duoc thuc hién bdi mot hoi ddng it ngudi, tir 2 tdi 8 ngudi, tuy thube vao
tinh chét ctia quyét dinh s& dugc dua ra. _

Phuong phap nay doi hoi phai c6 mdt sy hidu biét toan dién vé san pham cac
thanh vién héi ddng phai.duge dio tao va trai qua mot thai glan lam vigc nhit dinh
trén san pham. Trong qué trinh thyc hién® phép thir nay, cac sai 16 ciia san pham
cung nhur nhung ghl chi duqc ghi lai nhdm mé ta mirc do chénh l&ch gura san
phim danh gia voi san pham tiéu chuin. Cung cé thé y€u cdu ngudi thir tién hanh
cho diém cudng d¢ cac chi tidu cam quan cua san pham dé sau d6 co thé tap hop
lai va dua ra dugc “mirc chét lugng” bang diém cia san phim.

1.3.1.2. Bdu la cdc phieong tién cdn thiét?

Trong khi tién hanh mét thi nghle,m danh gia cadm quan cling nhu bat ky ‘mét thi
nghiém nao khéc, nhét thiét phai y thire day du rang cén phai toi da hoa chét lwgng
cia cac két qua thu dugc. Cong tac td chire thye nghiém la mét bude hét sirc quan

trong. Sé& tiét kiém duo’c th&i gian va tién cia néu biét lap mét ké hoach thuc
nghiém day da va chi tiét.

Tién hianh mot phép thir danh gid chit lugng ddi hoi ba yéu t: cc tiéu chuin ky
thudt cia san pham hoi dong danh gid dugc dio tao, c6 kha ning quyét dinh liéu
chét lugng cia san phim cé phu hop véi nhitng tiéu chuin ky thuat ki thuat hay
khong; mét phong phan tich cam quan cho héi dong dat chuan. Truéng hop néu
san pham dugc vén chuyén tir noi san xuét téi dia diém danh gié trong bao géi
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hoac trong qué trinh d4nh gia cin sir dung t6i thia, dia, bat hay dfa thi cac dung cu
nay phii dam bao hoan toin khong c6 mui vi la.

1.3.1.3 chv mdiu

Ldy mau phu thue vao yéu t6 ndo coa qua trinh cén duoc klem soat. Mau dung dé
kiém soat thanh phdm phai dvgc lay & cudi day truyen san xuét, ngay trude e san
phéim dua sang bd phan bao gon va kho thanh phém. Trong nhu‘ng trugmg hop con
lai, mau phai duoc 1iy & vi tri gan nhét co thé so véi cong doan can thiét phai klem
sodt trong qua trinh san xuat. Ly vi du trong quda trinh san xuét xdc xich, miu
knem tra nén dugc iy sau cong doan hun khoi. Tuy vay thinh thoang cling nén lay
mau dé kiém tra chat Iu‘o‘ng ctia san pham trude khi n6 duoc xudt xudng hay tai
cic cira hang bay ban san pham

$6 lwong va kich thudc cua mau can ldy tit nhién phu thude vao dic tinh cia sin
pham, tuy vay luong miu ciing phai dugce lay du dé cho hai déng c6 thé danh gia
vd ¢6 dugc cai nhin toan dién vé chit lugng cia san pham, Trong trchrng hgp
khong thé lay toin bd mot don vi san pham thi 161 khuyén cho nguoi lay miu I lay

méu v6i khéi luong tir 30 dén 50 g ddi voi san phdm ran va 25 ml déi véi san
phdm dang long.

1.3.1.4. Bao cao

Khi kiém soat mot qua trinh san xut bang phuong phép danh gid cam quan thi
khéi lugng s6 ligu thu duge 1a rét Iém, do vay can phai xay dyng ké hoach va thiét
ké bao cao mot cach khoa hoc dé c6 thé dua ra dirge mdt quyét dinh dang dan va
diing lac trude mot van dé nay sinh,

C6 hai dang bio cdo: bdo céo ngan han va bao cao dai han.

1.3.2. Vai tro trong chién hroc phat trién san phim
Phat trién san pham la vin dé mang tinh thoi cude, né durge dat ra thudmg xuyén
cho nha san xuat va phai dugc nhanh chong gidi quyét trong khuén kho thr gian

gidi han. Cac phép thir trong danh gia cam quan la co s¢ dé cho nha san xuét co
the dua ra cac quyét dinh cho minh.

1.3.2.1. Lira chon mau nhir thé nao?

Nhimg diém néu ra dudi day cén duoc dac biét cho y dé dam bao cong tac ldy miu
duoc thuce hién tot:

bé dam bao tinh ddng nhiét giira cac miu can cha ¥ dén dac d|em cua nguyén ligu.

Vi du cac mau thit nén lay tir trén cling mdt miéng thit, cic miu rau qua nén c¢b
kich thudc nhy nhau va ]ay tir cing mét 16.

Trong trurdng horp mau cin phai dong g6i thi chit lwong bao g0| phai thich hgp cho
viée bao quan va vin chuyen mau. Kiém soat nhiét do cla miu ciling 1a mdt trong
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nhitng vin dé cin chi ¥: nhiét-d6 mau trong qué trinh chpﬁn bi, khi dua ra cho
‘ngudi thur, trong suot qua trinh danh gia ciing nhu gitra hai lan tha.

Néu can thiét phai bao quan san phérr} dé phuc vu cho qua trinh danh gia thi cac
diéu kién bao quan nhu nhiét 86, d am... phai duge ddm bao nhu nhau v&i mau
kiém ching va mau phan tich.

M¢t trong nhirng yéu tb quan trong quyét dinh t&i chat lugng cla mét thi nghi¢m
cam quan la s6 lin 1ap lai phep thir. Dé biét duoc 13p lai bao nhiéu 1an 13 da cin
mgt phai cd mdt sy phan tich va tim hiéu siu sic vé phép thir.

1.3.2.2. Bao cdo

Diém quan trong nhat cdn cha y khi viét mét ban bao cdo trong khudn khd mét
chién lugc phat trién san pham la nerng gi nguoi doc ¢o thé khai thac duge va
nhirng két qua nay dong gop nhu thé nao cho sy tién trién chung cla cong viéc. Co
nghia 1a ngucn doc phai hiéu duge ban bao cao trinh bay didu gi va noi dung clia
n6 c6 thé gitp gi cho viée giai quyét nhitng van d¢ da dat ra hay khéng.

Ban bao cao dang nay thudng dé cap ti nhidu phép thir, do vay cin thiét phai ¢6
mét bao cdo tdm tat, khai quat nhiing két qua tir toan bo thi nghiém. Sau dé 12 cac
ban bao cdo chi tiét vé két qua ciia timg phép thir voi cdc cach thirc trinh bay
phong phi nhy hinh anh, db thi, thang do ...

1.4. QUI HOACH THU'C NGHIEM

Cong tac to chie thi nghiém phu thude trucrc tién vao kha néng; cua phong thi
nghiém nhu diéu kién trang thiét bj, phong &¢, con ngudi ... So do tién hanh trinh
bay dl.l'()’l day ¢6 thé dugc xem nhu danh sach nhifng céng viéc can kiém tra trude
khi tién hanh thi nghiém. No duge xay dyng dya trén viéc tdp hop va phén tich
toan bd nhitng théng tin ¢é lién quan dén viée td chire mot budi thi nghi¢m,

So db nay ¢4 thé dugc coi 1a so dd co s, d& cap t&i hau hét tit ca khia canh cla
cong viéc. Tuy vay ciing c6 nhitng trudng hop dic bi¢t ma diém nay hay diém kia
khong thyre sy quan trong dudi con mit danh gia coa ngudi diéu hanh thi ng,hlem
va ciing khéng hiém khi ban chét ctia vin dé thay déi trong qué trinh ban bac va
théo luin, s& ndy sinh nhung van dé méi sau khi tién hanh cac phép thir so bd. Tom
lai day 1a cong doan cén thiét gilp cho ngudi tién hanh thi nghiém dé dang trong
viée kiém soat thyc nghiém, tiét kiém dugc thdi gian va tién cla.

MGa ta thi nghigm:

Tén thi nghiém:

Tén trordmg nhom:

Nhiing nguoi tham gia:

Thanh vién héi dong danh gia cam quan:
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Nhirng vin dé dgt ra trwde khi tién hanh mort thi nghiém phén tich cam quan:

¢ Muc dich cua thi nghiém la gi? |

e Nhing yéu té nao c6 thé anh huong t6i thi nghiém?

¢ Liéu co thé chia thi nghiém nay thanh nhiing thi nghiém nhé va don gian hon?

Néu ¢6, hay phan chia nhng yéu céu coa thi nghiém thanh nhitng nhém nhé
dé thuin igi cho vxf;c gidi quyét?

 Dau |3 nhimg yéu ciu chinh xac phai giai quyét thdng qua thi nghiém nay?
s Nhitng yéu cau sé dugc giai quyét theo trit tyr nao?

« Trong qué trinh tién hanh thi nghiém, véi m3i vén dé méi nay sinh nén 6 sy
thao luan giira cac thanh vién trong nhém thye hién ciing nhir voi nhitng ngudi
dat hang thuc hién thi nghigm nay.

Mt 56 diém cin xem xét:

e S bién

e 56 diéu kién thue nghiém
e Solaniap

s Cic tinh chit cam quan cin danh gia.

Thoi gian f i o1
Théi gian can thiét dé thue hién thi ngh1em 13 ‘{)ao.laFJGﬁG CAQ PANG LTTF’
Lic nao thi cac thi nghiém so bd ¢6 thé tién hanh? T? 7 VIEN ;

Lac nao thi thi nghiém chinh phai duge hoan thanh? "R F PD SW

Dau 1a thoi diém thich hop dé tién hanh thi nghiém?

Cé can thiét phai luu giir va bao quan san pham trong mot khoang théi gian nhit
dinh?

San phim
Lic nao san phdm can danh gia duoc chuyén tdi phong thi nghi¢m?

Lugng san pham can thiét cho thi nghiém so bd 13 bao nhiéu (m6t miu chuin, 2
mau gidi han trén va dudi)?

Lwong san pham can thiét cho thi nghiém chinh 1 bao nhiu? (Vl dy: hdy tinh
lwong mau can thiét cho hoi dong co 8 ngu'm (3 lan l3p) néu biét lvgng miu can

thiét cho san pham dang ran 1a 30 — 50 g, san phdm dang léng 13 25 ml cho méi
ngudi thir trong mot fan thir?)

Lurong san pham can thiét ding dé 1am mau chuin?

Phuong phip _
Phép thir nao s la phép thir s€ sir dung trong thi nghiém?
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Cach thirc chuén bj mau nhu thé nao?

Ké hoach thi nghiém so bd?

Két qua dy dinh dat duge sau thi nghiém so bd?
Ké hoach thi nghiém chinh?

Xir I két qua
Thoi han cudi cin dua két qua thi nghiém vao bio céo tdng két?

Béo céo s& dugce trinh bay nhu thé nao? Bang, hinh v&, db thi, biéu dd, gia trj trung
binh, d8 léch chuan ..

Xir li théng keé: phin tich phuong sai, chuén t-student, phan tich yéu té, phan tich
tuong quan ...

1.5. QUI TRINH THY'C NGHIEM

Tién hanh mot thi nghiém cam quan cén phai ¢6: hoi dong danh gid hay nhom
ngudi thir, phong danh gia cam quan, khu vire chudn bj miu.

So lwgng thanh vién trong mét hdi déng danh gia phu thude vao dang phép thir s&
tién hanh va kinh nghi¢m cua ngudi thi (thé hién qua mic d¢ dugc huin luyén).
Thanh vién trong hdi ddng c6 thé 1 ngudi trong cong ty hodc duge lya chon tir bén
ngoai. Trong truorng hop ngum thir thude ndi bd cong ty nén chu y han ché lya
chon nhirng ngudi 43 cé thoi glan tiép xiic va hiéu biét qua nhiéu vé san pham.

Pé lya chen ngu’orl thir trong s6 ung clr vién ¢6 thé tidn hanh nhung bai kiém tra
trén mUi va vi. Bén canh viéc ldy co s& dé lya chon la két qua cia nhiimg bai kiém
tra trén mui va vi, mét tiéu chi nira ¢6 thé ding dé danh gia |a tinh than nhiét tinh
va hgp tac cua ho trong qua trinh 1am vige.

BO tri phong chudn bj miu va phong danh gia cam quan gan nhau 13 hét stc hop
Iy, song khong phéi véi luc ndo ciing lam dugc nhu vay. Hét sirc tranh trucmg hop
ngum thir muon vao phong danh gia phai di qua phong chuin bj mau, vi khi d6 s&
¢6 nhiéu yeu td tac dong khong tdt t&i qua trinh thue hién phép thir cia ho nhu
cong tac chuin bi ma ho quan sit dugc, mii ciia sin pham ma ho cam nhan duge.
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‘Chuong 2

CO SO SINH LY HQC THAN KINH CUA
DANH GIA CAM QUAN

2.1. TINH CHAT CHUNG CUA HE THONG CAC CO QUAN CAM GIAC

Cam giac ma con nguoi duge thu nhin théng qua cac co quan cam giac. Nhu'ng tac
dong cia cac chat hoéa hoc, hay ciia mét dai lugng vat 1y 18n co quan cam gidc dé
né nhin biét dugc ban chét cia tac dong goi 1a cac kich thich. Cé4c co quan c6 thé
nhdn biét cac kich thich hoa hoc, vt ]y hodc co hoc thong qua ndm gidc quan cla
con ngudi la: vi giac, khiru gidc, thi giae, thinh gidc va xic gidc. K§ thuat danh gia
cam quan sir dung cdc gide quan clia con ngudi nhur cac cong cy do. Banh gia cam quan
c6 thé ndi la chua thé thay thé dugc tfong viée kiém dinh chat ILrQ'ng ¢am quan cua thuc
pham. khi ma van chura ¢6 nhitng thiét bi thu nhén kich thich cam giac nhu cic glac quan
cua con nguoi. Ngay ca trong truimg hop ¢6 mét thiét bi nhir vy thi dénh ga cam quan
van hét sirc can thiét, ding dé hidu chinh thiét bi do nhu truong hop cla may so mau.

Coing nhur bar ¢r mot phép do bang cdng cu nao, phép do cam quan phai dam bao
chinh xdc va c6 kha nang téi lap. Pe thoa man dugc nhitng yéu céu nay thi hai diéu
kién sau day phai dugc dap img: Thir nhat phai biét duoc cAu trac va co ché hoat
dong cua hé théng cac glac quan; thir hai phai hleu td ban chét va nhirng tinh chat
co ban cia cac bién sb sir dung ciing nhu ciia s6 ligu thu duge, dé tir d6 tim ra mot
phuong phap x( ly théng ké thich hop.

Noi dung ctia chuong nay muén trinh bay véi doc gia so luge vé cac qué trmh co
ban cua co ché truyén dan, ma hoa, xir ly va diéu hop tin higu cam gige, vé cau tric
va chirc nng clia cac gidc quan.

2.1.1. Sy truyén dan théng tin

Nguyén Iy truyén dan thong tin cdm giac cia cAc giac quan 1a trong ty nhau. Khi
kich thtch tac ddng toi céc giac quan mang mét néng luong rét nho vao ¢ tir 107 20
t61 107" J. Nang lugng nay cé kha nang lam “r6i loan” tam thai mot sb phén tir ddc
hiéu trén bé mit cia co quan thy cam. Tir dé tin higu cam giac dwoc khuéch dai va
truyén dan dudi dang tin hi¢u dién. Co ché nay duoc trinh bay trong hinh 2.1a.

Giai doan dau ciia qua trinh khuech dai tin higu 13 sy chuyen héa cap d8 “réi loan™,
‘tir cap d phan tr 1én cap dd té bao. Cac kénh ion vin chuyén lién tuc qua mang te
bao tao nén qué frinh trao ddi- dién tich gifra moi truong noi bao va méi trucrng
ngoai bao (hinh 2. 1b). Chinh co ché nay hinh thanh gradlen néng d6 ion K*: ndng
dg ion K" ndi bao gap tir 20 t&i 30 tan nong d6 ion K* ngoal bao. Trong truong hgp
khong ¢o kich thich, chi nhirng kénh dac hiéu tham thau ion K" ma, két qua 13 mbi
té bao trd thanh mot pin dién hoéa do su chénh léch ndng 4 ion K* va tuén theo
dinh luat Nernst:
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X,
E 58+*log X (mV)
trong do: E : thé qua mang;
K;: ndng d6 kali ndi bao;
K.: néng d6 kali ngoat bao.

T
" B Kich thich "-—J_—l_
Thay déi cye bd —
khd néng thém théu
ctia mang 18 bdo
™S thy
¢am
Truydn dign 1 1
Giam phén
cyc va
phét dign G T sinh
Truyén oén Thé hog! || ‘ | ‘ ‘
dong

Hinh 2.1a: Cac giai dogn khdc nhau cua qud trinh kich thich cam gidc

Trong trang thai nghi, dién thé néi chung véo khoang — 80 mV, moi trudmg bén
trong t€ bao mang dién dm. V&i bé day vio ¢ 7 nm (7.10° m), mang té bao lién
tuc ndm trong trudng dign ¢d cudmg 46 100 kV/cm.

Duéi tac ddng cioa kich thich, mét sé co quan tiép nhan dac hiéu bi bién ddi hinh
dang, cac kénh ion mdi md ra lam phén- cuc manh té bao, giam d6 bén cla méng té
bdo va tao ra dong dién, day chlnh 14 thé thy cam. Nang lirong dién sinh ra trong
qua trinh nay vao khoang 10°"* J tirong durong véi mét khuéeh dai ¢a 1 triéu lan.
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Méi trudng L MGi edng
ngoai bdo Mang té bao ndi bao

Déng
khuéch tén

Dong ion K*

Truyén trao
ddi chét clhia
ban

S50 mv

Déng ion Na*

0

Dang khu&ch tan

Dong ion Na'. K™ hoat dong va thu dong qua mang té bao o trang thdi tinh. Tung dg:
thé dién ion; hoianh dp: khodng cdch so véi mang té bao. Chiéu rong ciia méi dai trong
ing kich thude clia dong thanh phan. Cée dong thu dong va hoat déng (0 phia dirdi va
trén cita hinlt v8) dicge phan biér bdit cdc sdc thdi cua dai. Dong thu dgng Na* khéng
dang ké va khong diwoe biéu dién & ddy.

Nguon: Mac LOED 1986

Hinh 2.1b: Swr trao déi ion gifta méi truomg néi bao va ngoai béo

2.1.2. Sw mi héa cwong dd va ban chit caa kich thich

Ciu hoi dat ra & day 13: néu théng tin cha tit ca cac kich thich déu dugce truyén din
duéi dang dién thi lam thé nao cac giac quan ¢6 thé phan biét duoc cudong do va
ban chat ctia ching? :
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v/ v [
: <=,

A
i

(b)

Cap diém thu cam - kénh ion: Trén so @6 a, dién thu cam va kénh ion I hinh thanh maot
don vi mang don, sw twong tdc giita ngudn kich thich T va diém thu cam R kéo theo sie
thay d6i hinh dang, kénh Imdra cho cde ion di qua,

Trénso do b, R la mot yeu 16 cau thanh mang riéng bigt véi J. Thong tin mang 1oi qua T
kéo theo sw thay doi vé hinh dang cia R, théng tin nay dugc truyén (6i J thong qua
méng.

Nguon: Mac LEOD 1986

Hinh 2.1¢: So do cia cdc kénh ion

2.1.2.1. Cuong dg kich thich

Thuc nghiém cho thiy tan sb Ia tham sb duy nhét ¢6 thé didu chinh dugc dién thé
hoat dqng do bién d¢ va vinn toc khong doi. Nguyén ly nay co thé thdy rd nhit
trong am thanh, ngudi ta da thay tan s6 phat di quan hé tuyén tinh vdi hi¢u di¢n thé
trung tam tiép nhan. Do d6 c6 thé khang dinh duge ring chirc ning chuyén tin higu
kich thich thanh dién thé hoat ddng cua trung tim thu cam la chirc nang quyét dinh
hoan toan su ma héa cudng do théng tin cam giac.

2.1.2.2. Ban chdt cuia kich thich

Da ¢6 nhifng thyc nghiém chi ra rang nhitng trung tdm thy cam khéng hoin toin
g10ng nhau. Mbi kich thich chi ¢6 thé kich thich duge mét sé trung tdm thy cam,
toi da 1a khoang 50 % cac t6 hop cia cac spi day than kinh. M3i mét kich thich
rng v&i mot td hofp nhat dinh mdt cam giac dac lru‘ng va co thé nhé dugc. Tuy
nhién ban chit cia mot kich thich khong ddc |ap vai bd ma vé cudng do. Néu tang,
déu dan cucmg dé cua mét chét kich thich nao dé sé tao ra khong chi sy tang tan so
kich thich vao cac day to hop than kinh cam gidc dbi v&i chédt ndy ma con cé thé
16i kéo kich thich c¢ac td hop ddy thin kinh khac vai xu hudng lam lu mé hinh anh
ban dau va lam ngudi ta nhan duge cam gidc maoi.
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Céc dap vmg riéng 1¢ vai thé phat sinh va thé tdc déng. Cuong do twong déi cua kich
thich dwgc chi ra trén moi hinh.
Newon: Fourtés, 1939, trich dan ciia Galifrer, 1984

Hinh 2.1d: Ma héa cueng do
2.1.3. Nguimg cim giac
2.1.3.1. Sw quen hé gitta cuong dg cam gide va dg fon ciia kich thich

Pudng cong biéu dién méi quan hé gilra cudng do cam gide va 4o 16n cua kich
thich dugc chia ra thanh 4 ving (hinh 2.1¢).

Cudng do
cam nhan
S
Nhigu nén
# Cudng 4%
kich thich
. -
U - - Lt
ving trudc Ving Vung sau vang
khat mao khol mao khol mao b&o hda

Hinh 2.1e: D6 thi biéu dién sie bién thién cua cudmg dg cam gidc
theo & lom kich thich
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* Ving dugi khoi mio (infra-liminaire): & ddy cam giac chua hinh thanh ré va
khong bén. Cam giac ndm trong vung “nhiu nén” (bruit de fond) va rit kho
tach nhiéu.

* Ving khoi mao : cam gidc da bit diu hinh thanh nhung cha thye sy rd nét,
cudng dé cam giac trong vung ndy ndi chung con rat yeu.

*  Ving trén khoi mao (supra- 11mma1rc) trong viung ndy cam giac da tré nén that
sw rd nét , cudng do thay ddi theo clp dd tir “yéu” dén “manh”,

e Ving bdo hoa : bit diu tur day cudng do cam giac s€ khong tﬁng 1én nifa cho

dui c6 ting cudng dé kich thich. Néu ¢é chang chi mang lai cam giac khé chiu
thdm chi 1a dau dén.

2.1.3.2. Méi quan hé : D6 lén ciia kich thich — Cieong d6 cam gidc trong vung trén
khoi mao
Cac phep thir deu dua trén mdt co s¢ chung la: khi co6 kich thich a0 Ién, co quan
cam giac sé tiép nhan, xir ly, trd 1 v& ban chit va cudng dd coa kich thich dé. Khi
cuong d¢ kich thich tang thi cudmg d¢ cam giac nhédn dugc ciing tang theo. Méi
quan hé nay dugc biéu dién theo ham sé mil (Stevens — 1957)
S=kI"

hoidc InS=nhnl+K
trong 46:

S : cudng d§ cam giac;

1:d6 16n kich thich;

k va K: h%mg sb thuc nghi¢m,

n: hé sé phu thude vao phép thir, ban chét cla kich thich va thao tac thue

hanh. .
Phan 16n cac giatrin déu nhé hon 1, didu do gidi thich tai sao cudng dd cam giac
nhan duge bién dbi cham hon sy thay dbi cua cudng do kich thich.

2.1.3.3. Cuong dg cam gidc va cudng dg kich thich trong viing mao ddu - khéi

niém vé nguing

Cung xem xét thi nghiém sau: mét mau thir duge chuln bi trong dé thong s6 clia

rr;qt tinh chat cam quan dugc khdng ché, Ngudi thir dugc mai thir mau nay voi yvéu

cau:

* ho#c xac dinh cy thé tinh chét cam quan d¢ la gi?

* hojc xac dinh xem mau thir niy ¢é khac hay khéng so véi mau kiém chirng?

* hodc so sanh mirc ¢ khac nhau giira mau thir va mau kiém chimng vé tinh chat
cam quan trén.

Nhur vy c6 thé thay Véi mét mau ma cudng d kich thich nhéd (vi dy néng do

chat kich thich thap) thi ta chua nhan duoc cam giac gi. Khi tang dan cuong dé
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kich thich. co quan cam giac s& nhdn biét duge kich thich dd, sau do 13 xéc dinh
ban chat cna kich thich dé va cudi cling khi so sanh véi mau kiem chimg ta s€ xac
dinh duge mirc do sai khac ve cudng do cam gidc nhan biét duge gilta 2 cuomg d§
kich thich khac nhau.
Sau khi nguoi thir dua ra cdu tra |oi, k¥ thudt vién sé thay doi thong s caa tinh
chat cam quan dang nghién ciru va dua ra cho ngudi thir cau hoi tuong tir nhur kan
thir trude.
Sau mdt loat thi nghiém nhu the nay, k¥ thudt vién s& thong ké lai s6 céu trd 10i
diing ena nguwoi thir img voi moi gia tri cua thong so. Cau tra 11 ding duoc higu A
cau tra 101 pho hop voi sy chuan bi mau caa ki thudt vién. Trong 6 nhiing cau trd
1o dung 16n tai mdt by phan nhimng cau tra 161 ding ngau nhién, nhimg cau tra 11
ding ma ngudi thor ngdu nhién lya chon duge. Tan suat cda ciu trd 16t dang thire
sir va cau tra ki ding ngau nhién c¢é quan hé nhur sau:
R = Rqs ~ R

trong do:

R, : 14n suat ciia ciu tra 1o ding thue su;

Ry - tan suat cua cau tra 161 dang quan sat dugc;

R,y ¢ tAn sudt ctia can tra [oi ding ng5u nhién.
Khai niém ngudng duge hiéu la gia tri cia mdt kich thich ma tai d6 tan suat dap
lai thuc sy vdi kich thich do 14 50%.

2.1.3.4. Cac loul ngudng cam gide

Ngudng cam gidc la gia tri cuong do hay chénh léch cudng dé coa kich thich ma

tai do ngudi thir nhin biét duge. Khi cuong do kich thich ting dan, nguoi ta ¢6 thé

phén chia thanh nhieu loai ngudng cam giac khac nhau:

o Ngwdng phdt hign (con goi 1a ngudng cam nhdn) 1a gia tri cudmg d9 kich thich

can thict dé goi 1én mét cam giac.

e Ngudang xdc dinh (hay nguimg nhdn biéf) 13 gia tri cudng do kich thich nhd
nhat ¢ do da ¢o thé xac dinh duge ban chat clia ¢dm gide nhan duge 1a gi.

o Nuwdng phdn biér 13 khoang chéch léch cudng dg kich thich nho nhét c6 thé
phat hién duoc.

o Npwing cuoi 13 gia tr cudng do kich thich ma tir d6 cudmng d cam giac s&
khong tang nira cho du ¢6 tiép tuc ting cudong dé kich thich.

2.7.3.5. Mt so kY thudt xdc dinh nguémg cam gidc
Cadc phép thir don gidn
Mat cich don gian nhat dé xac dinh nguo*ng cam giac la phuong phap so hang, vi

du khi xac dmh ngudng cam giac vé vi, nguyi ta chuan bj tir 9-10 binh dung dich
vai nong do tang dan, trong do cé mot sd ndng do dugc lap lai. Ngudi thir bit dau
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tir dung dich cé nf‘mg do thép dén dung dich ¢é néng dd cao. Ho durgc yéu cau tra
167 sau m&i mau vé cam gide nhin duge. Cac két qua duge ghi vao phiéu yéu ciu.
Cin cir vao phiéu tra I5i, sau khi théng ké ta ¢6 thé xac dinh duoc gia tri ngudng
phit hién va ngudng nhén biét cia mdi thanh vién vi cda nhom. Phuong phap nay
khdng mat nhiéu thdi gian va kha chinh xac. Song sé lugng chu tra i khong dugc
nhiéu va né chi cé thé xac dinh ngudng tirc théi trong mot thi gian ngan. Trong
khi d6 ngudng cam gidc cia ngudi ta lai thay ddi rat nhiéu theo thai gian. Hon nita
sy kich thich ting dan cda cam giac d6i khi lJam giam kha nang cam nhan nén
ngudng cam giac xac dinh bang phuong phap nay chi cd vai tro trong thuc hanh.
Ngudi ta con dua ra kha nhiéu phuong phap khac xac dinh ngudng theo cac phép
-thir mét mau vi du nhu: cap déi, A-khong A, phép thir tam giac, phép thir hai-ba,
phuong phap so hang 3 mau, phuong phap so hang 4 mau, phép thir 2/5. 4/8.
Nhimg phép thir nay thuong tip hgp thanh mét nhém. Can clr vao xac suét ciu tra
10 diing cho méi loai phép thir ngudi ta xac dinh duoc sé cau tra 1 ding toi thiéu
trong nhém dé duge coi la dung.

Vi dy: trong mét nhém 10 phép thir tam giac, phép thir duge danh gia 12 dang it
nhit phai ¢6 4 phép thir dugc tra 1oi ding. Bai vi sb cau tra 1di do phai vugt khoi
cdu tra 101 dang ngau nhién 14 1/3. Néu nhu & m&i mot néng do c6 10 phép tinr thi
ngudng cam giac s& nam & khoang ndng d6 cho ta 4/10 céu tra 1oi dang. Phuong
phéap nay rat hay dugc sir dung trong thyc hanh, thudng trude khi bat dau mot budi
phan tich ¢ca&m quan ngudi ta cho ngudi thir thue hién mét sé nhém phép thir va xac
dinh xem & nhém phép thir nao thi phu hop véi ngudng cam giac hon ca.

Phuong phap ‘Up and Down’ ciia Dixon

Cho 1 ngusi thir trong subt thoi gian thir, ta chuin bj mot loat dung dich ¢é 116ng
d% khac nhau theo mét cap sb nio d6 (theo quy luat Stevens) va gidi thiéu cho
ngudi thir mét bé phép thir & cing néng dd. Nong dé cia nhém phép thir gigi thi¢u
& thot diém t phy thudc vao chét lirgng cia cau tra 161 & thai diém t-1. Néu & thoi
diém t-1 cu tré loi 1a dung thi & thdi diém t ndng d6 s& thdp hon va nguoe lai néu
& thoi diém t-1 cau tra 10i 12 sai thi & thoi diém t ndng dé s& cao hon. Két qua ddi
v&i mdi thanh vién sé biéu dién trén trén mét biéu dd. Truc hoanh biéu thi s6 thir tir
céc b phép thir gidi thiu cho thanh vién. Tryc tung biéu thi ndng do cac nhdm
phép thir. Tai diém giao nhau ciia s& thir trr bd phép thir (ké tir tryc hoanh) véi
nong dé tuong ing (ké tir truc tung) [a két qua cia bd phép thir dé duge danh gia
ding hay sai tuong (g v&i hai loai ky hiéu khac nhau. Vi du: diu x cho bd phép
thir dwgc danh gia 13 ding va diu 0 cho bd phép thir dugc danh gid 13 sai. Trong
thori gian thyc hanh, dyra vao d6 thi nay dé quyét dinh ndng do ciia b phép thir tiép
theo. Trong tinh toan cic gia trj n6ng d6 d3 duoc chuan hoa theo ham logarit tu
nhién. Gia tri ngudng dugc tinh sau khi loat thi nghiém da duoc hoan thanh.
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2.2. CAC GIAC QUAN
2.2.1. Vi va vi giac

2.2.1.1. Dinlr nghiu

Vi la mot cam giac hoa hoc duge cam nhén boi cac trung tdm cam nhén vi dic
trung. O ngudi nhirg trung tim nay nadm trén bé mat ludi, vom miéng va yét hiu,
chang duge kich thich khi tiép xtc véi cac phéan tir hay ion hoa tan trong dung
dich.

Cac cam giac vi giac co ban:

Vé phuong dién tam sinh Iy va sinh ly than kinh, cac nghién ctu d3 xac dinh it
nhat ¢6 13 loai trung timm cam thy vi & cac t& bao vi gidc (v6i natri, kali, clo,
adenosin, inosin, ngot, dang, glutamat, ion hydro...). Vé phuong dién thye €, cac
loai trung tdm thy cdm trén ¢ thé 20p vao 4 loai trung tdm thu cam cho 4 cam giac
vi gidc co ban 13 cam giac ngot, min, chua, déng. Nguai ta cho réng hang trdm
cam gide vi giac khac nhau ma con ngudi cam nhan duoc chi la su td hop khic
nhau cia 4 cam giac vi giac co ban nay.

*  Vingot: ¢o nhidu chit gdy cam giac, phan 16n 14 cac chit hiru co nhu dudng,
glycol alcol, aldehit, xéton, amit, este, axit amin, axit sulfonic v mot vai mudi
v co. Vi ngot co ban dugc déc tnmg bon dung dlch duo*ng saccaroza nong do
20g/1. Diéu ly thi 1a cdu tric héa hoc ciia mét chit giy vi ngot chi can thay déi
mot chut (vi du nhu thém mét goc hoa hoc) thi ciing khién cho né gay ra vi
dang.

e Vi man: do cac mudi phan ly gdy ra. Vi min cia cac mudi khac nhau ciing
khdc nhau. Céac ion duong gdy cam gidc mén la chinh, cac ion dm thi ¢d vai trd
yéu hom. Vi man co ban duge dac trimg bd dung dich mudi in ¢é ndng do tir
2041,

¢ Vi chua: do axit gdy ra, cuong do cam giac chua ty I¢ véi logarit 116ng dé ion
H'. Nong do ion nay cang manh thi giy ra cam giac chua cang nhleu Vi chua
cor ban dac trung bai dung dich axit citric ndng d6 0,7g/1.

e Viding: do nhi¢u cht gay ra va hau hét ciing 13 nhiing chét hiru co, trong 5O
d6 cé cac chat mach dai chia nito va cac alcaloid (cafein strychnin, nicotin,
quinin ...). Vi dang dugc dac trung bai dung dich cafein nong 45 0 7g/| Mot s6
chat lte dau thi gay ra cam glac ngol nhung sau do lai gdy ra cam gidc dang (vi
du nhu saccarin). Khi cam giac dang manh thi lam cho ngudi va dong vat toug
thire an ra ngoai. Pay co thé 1a myc dich quan troug clia cam giac nay vi nhiéu
chat doc gay chét cé trong thuc vat la cac alcaloid ¢6 vi rat ding.

o Vico ban thir 5 - vi wmami: ngay nay vi umami duge nhiéu tai liéu khoa hoc
qudc té va Nhat Ban noi dén, 1a vi nhan thy khi an thit, ca hay nude ding va
tam dich 1a "vi ngot thit" hay "vi nudc ding". Chét dic trung cua vi umami 12
glutamat natri. Vi umami do Giao su K. Ikeda, Pai hoc Hodng gia Tokyo, phat
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hién ndm 1908 va céng bé tai Héi thao quéc té vé Hoa hoe g dung lin thir 8,
Chicago 1912. Tir d6 dén nay rét nhidu nghién ciru lién quan dén vi umami da
dugc thue hién.

2.2.1.2. Cdu tao ctia cor quan vi gidc

Cung véi khiru giédc, vi giac giﬁp ching ta phén bi¢t thirc an, loai trir cac thire an
dc hai. Hai gidc quan nay c6 lién quan nhiéu dén chirc nang cam xuc va hanh vi
clia hé thén kinh nhit 13 & d(;mg vat. Nhan cam vj giac cé lién quan dén nhan cam
khiru gidc. Vi gidc con lai giap cho viée lya chon thire an theo y thich va theo nhu
ciu doi véi loai thirc an dic higu nao day.

Tmng tém cam nhin vi:

Céc 6 ligu giai phiu cho thay & ngudi ¢ khoang nira meu trung tdm cam nhin vi,
tép trung thanh 7000 t&i 8000 té ho'p chit ché go| 13 chdi vi giac, tap trung chi yéu
trén ludi, sau do 1a vom hong vi cudng hong ciia ngudi. Trén ludi cac chdi vi giae
duge ndm trong céc gal vi giac.

Co 4 loai gai vi gidc phan bé trén nhitng phdn khu riéng biét trén ludi. Gai hinh
nam (funglform papllla) phan bd cha yéu & phan dau ludi va bj kich thich manh
nhat bai cac chit cho vi ngot va min. Gai hinh 1a (foliate papnl]a) vi gai hinh sgi
(f"hfom1 papn] a) phan bb chi yéu & hai thanh bén ciia ludi va bi kich thich manh
nhat boi cac chat cho vi chua. Gai hinh dai (circumvallate papilia) c6 kich thuéc to
nhét v&i sb lwgng rat it, tdp trung phia sau ludi tao thanh hinh chit V. Nhimg gai
nay c6 thé chira t&i 1000 chdi vi gidc va bj kich thich manh nhét b&i nhirng chit c6
vi ding.

Gal hinh dai

Cho kY

Gai hinh ném Gai I;!{ sgi
S o
a. Pi?él! bd cdc gﬂ] v_f gf(i'c rén f“ﬁf b Mﬁ( C(éf dOC C'l;fa ga] }JEIU']‘ (Taz

Hinh 2.2.1a: Phin bé cdc gai vi giac trén liedi
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0 ngudi trudng thanh c6 khoang 10 000 chdi vi giac, tré con ¢0 it hon. Tir trén 45
tudi thi cac chdi vi gidc bi thoai héa mot cach nhanh chéng khién cho kha nang
phin biét vé vi giac kém di.

Nhitng trung tam thu cam vi c6 cau tao rat phirc tap.

1€ bao
nhdém 3

Té bdo
nhom 4

thdn kinh

"Cic t& bao nhom 3 1a cac thé bao thu cam va té bio nhém 1 1a é bao d&. Té bao nhém
2 khéng tao thanh cac synap nhung lai ¢ két ndi voi cac sgi day thin kinh (N) va nhu
viy s¢ ¢6 lién quan dén viée hinh thanh tin hidu. Té bao nhom 4 duge gia thiét 1a déng
vai tro thay thé cdc 1€ bao cua chdi vi gidc. Mt 1€ bao Schwann (S) bao boc 1ay phin
tan cling cUa dau day than kinh, &n khép voi cic té bao nhém 3 thong qua synap.
Pudmg dam nét la minh hea cia mang day"

Nguon - Murray, 1973,

Hinh 2.2.1b: Mat cét doc choi vi gidc trén gai vi gia’vc hinlt ld cua tho

Chéi vi giac c6 dang hmh cdu, dudng kinh khoang 50 um. Chiing dugc dat bao boc
trong the ban day cta biéu md ludi va céc té bao biéu mb. Mdi chdi vi gide md ra
v&i bidu mé théng qua mdt mao quan cé dudng kinh khoang 2 um. Trong moi chéi
vi gidc |2 cac t€ bao hinh dai (tir 30 t&i 80 t€ bao) va cac té bao thé day.Cac té bao
cam nhan vi duge thay méi lién tue tir cac 1é bao thé day, chu ky ton tai cia ching
1a tr 7 cho to1 10 ngay.
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Nhu moi té bao cam giac, té bao vi gide co hai cyre v6i sy chénh léch dién thé qua
mang khoang 50 mV, mang dién tich duong & bén trong hon so véi bén ngoai. Sy
tde dong cila mét chit gay vi lam mé nhﬁng kénh ion va 1am xuat hién céc thé hidu
nhén co tac dung giam sy phan cyre coa té bao. Khoéng th&i gian giita sur tac déng
clia chat gy vi va sur xuét hién nhiing hiéu dién thé hoat dong dao dong tir 15-100
ms.

2.2.1.3. Chitc néng hoat dong

a) Ma sé lugng

Mirc d6 hoat dong ciia day than kinh dQC lap ting 1én I\hl ting cucmg kich thich;
ton tai mot méi tuong quan gan nhu tuyén tinh gila tan s6 ciia thé dién hoat déng
trén diy thin kinh v&i cuomg dd coa kich thich, Do sb lugng ddy than kinh bj kich
thich tang Ién khi ting cudmg dd kich thich, nén.cudng d6 clia kich thich vi giac
dugce biéu dién théng qua mét d§ dong truyén qua cac day than kinh v gidc

b) Ma chit lugng

Nhung nghién ciru ve dién sinh ly trén nhung day thén kinh doc lap cha hé thin
kinh vj giac chi ra rang mdi s¢i vi gidc co thé tiép nhan mét sé 16n cac chét kich
thich cting nhu nhiéu dang thirc khac nhau (Hinh 2.2.1¢c). Khéng cé sy nhay cam
“dac higu nao véi 4 vi co ban: min, ngot, chua, diing trén nhitng day thin kmh cac
chdi vi giac hay céc co quan thy cam hoa hgc nhur trurdce day ngum ta van nght.
Khong gian vi la mét khéng gian lién tuc nhiéu chleu va mbi day than kinh vi giac
lai phan {ng theo mét mirc d6 bién ddi cia mot sé kich thich héa hoc nhit dinh.

"T4t ca cac kich thich vi gidc déu tac dong dén mot 56 lugng lfm cac co quan thy
cam, diéu nay lién Quan dén cac dang phén bé vé cuong dé tich dién trén mdt tap
hop céc dau day than kinh vi guac Biy chinh la diém dac trung cho tirng kich thich
va hinh thanh nén sy ma héa chit lugng coa cim giac vj giac"

M4t thi nghiém nghién ctru vé ma chit lugng vi cia té bio vj gidc dugc chi ra trén
Hinh 2.2.1¢ sau day.
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i sucrose 0,001 M NaCl 0.5 M Dt - Alanine
| I : I
0,114 NaCl 0.01 M NaCl 0.01 M Na-Saccharin

0,05 M jartanc acid 0,05 M NaCl 0.05 M MSG
T I

0.005 M quinine 0.001 M AgNGQ-
1

l
I

Cét |: Mdi ma tran trong s6 4 ma tran ca ¢6t | mé ta phan img ciia 80 day than kinh vj
gidc doc 1ap cua chudt véi cac kich thich vi giac khac nhau. O mau den cho biét day
thin kinh vi giac ndy bi kich thich va mau trang 1a khéng bi kich thich. Cac sgi diy than
kinh dugc sip xép tir wai qua phai theo mic dd nhay cam twong di cua n6 veéi
saccaroza va quinin,

Ct 2: Céc ma tran trong ot 1 duoc sip xép lai tir trén xudng dudi theo sy phén chia rd
rang ciia 6 den va o trang vm muc dich tim ra profil dic trung cho bén vi co ban.

C61 3: Theo ¢Ot 3 tir trén xudng dudi 12 sy phén b cac O den va 6 tring theo sy ting dan
cla nom, do mudi NaCl. Trén cing khi nong dé mudi & ngudng, profil dac trung cua
mudi chura hinh thanh. Cac é gach chéo 1a nhing 6 ma day thin kinh vi gidc tai d6 chua
bi kich thich hoan toan. Ma trin duéi cing khi ma ndng do mudi da ting 1000 lan, ta
thdy co s chéng chéo giita profit cia cam gidc ding véi cam gidc min.

Cot 4: Cac profil cia cac kich thich vi gidc khac nhau thi hoén toan khac nhau (MSG:
monosodium glutamat); Kic nay khong thé giai thich cac profil thu nhén dugc trén co s¢
4 profil cua 4 vi co ban.

Ngudn - Yamamoto et Kawamura, 1971 trong tai liéu cia Mac LEOD [986.

Hinh 2.2.1¢: Sw md héa chiét luong cua thong tin v gide
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Hinh trén chi ra md chét lwgng cia théng tin vi gide. Thi nghiém nay duoe tién
hanh trén mét loai chudt. Truéce hét ngu’m ta phan lap dugc 80 dau day than kinh
cia nhirng té bio vj giac cua chudt va thanh 1ap nén mot ma tran gom nhing 6
vudng biéu thj cho 80 dau day thin kinh nay. 4 ma tran & cot thir nhat fa két qua
ctia cac kich thich vé vj ngot, sau do kich thich vé vi min, vi chua va cuos cung la
vi déng _Nguoi ta nhén thay ring: & mdi mét vi thi c6 mdt sb lugng té bao nhit
dinh (biéu thi bang nhung 6 den) c6 phan Ung lai kich thich. 4 ma tréin & ¢4t thir hai
ngudi ta chuyén cac & mau den doc theo cot ciia ma tran xudng phia dugi va dugc
cac hinh dang nhu trén Hinh 2.2.1c. Di voi vi ngot, tat ca cac té bao bén trai va
phia duéi ¢6 phan imng. Péi véi vi miin cac té bao phan (ng ¢6 hinh cai chudng
léch vé bén trai. DSi vai vi chua thi chuéng 1éch v& bén phai va vi déng thi hiu hét
té bao bén phai va bén dudi cé phai img

Trén ct tha 3 ngum ta kich thich bang cac dung dich mubi c6 ndng d¢ ting dan.
Khi néng dé6 mudi NaCl 1a 0,001M (& nong do ngucng) chi co mot sO rat it day
than kinh phan ung, va cling ¢ mdt so it dau day than kinh (biéu thj bing gach
chéo) cd phan ng con yéu, va do do chua nhén biét dwgc vi dac trum . Tuy nhién
hinh anh cia ma lran nay ciing gin glong nhu hinh anh ctia ma tran nong d6 mubi
1a 0,005M. Vé&i nong dd mudi 0,01M va 0,05M hinh anh ma trén kha dic trung va
ngudi ta nhin biét dugc vi man. Khi ndng d6 cao hon 1M thi khéng nhiing cac day
than kinh ¢6 phan (ng tao thanh hinh chudng ma con co6 ca nhung day than kinh
bén phii ciing phan (ng va nhu thé ngudi ta nhan duge vi man 13n vj chat ding.

O ¢ft th tu cho thiy kich thich cha nhitg san phim khac nhau thi luén ludn khac
nhau, & day ngudi ta dua ra 4 chit DL-Alamin, Na-Sacharin, MSG va AgNO3.
Khé nhan thiy va cling chua.cd nhiing giai thich nio vé viéc xuat hién cda 4 vi co
ban trén nhitng ma tran nay (Yamoto Kawamura 1971).

2.2.1.4. Cam nhén vi
a) Vé mdt lirgng

Ngudng phat hién va xéc dinh vi 12 mot dai lugng hét sirc bién thién tiy theo mbi
ca nhan. Phan b nguorng phét hién coa mdt tip hop ngudi thir noi chung la phan
b binh thudng, tuy vy cung ¢6 nhitng trudng hop con nhidu ban cai vé phin bd
kép vi nhu truong hop véi phenyl-thio-carbamit.

Hon nira gia tri ngudng cha ca nhén nay v&i mot kich thich nao dé khong thé 1a co
so dé du doan ngudng cia ho dbi voi mét kich thich khac, ngay ca khi cac kich
thich vé mat ban chét 1a rat giong nhau.

b) Vé miit chiit

Tir lau ngudi ta da tin rang tip hop cac cam giac vi giac 13 sy td hop cua 4 vi co
ban {(ngot, min, chua, dang). Quan niém ndy duge bio luu dua vao bang chang 13
cac thi nghlcm tién hanh tir 4 kich thich: saccaroza, NaCl, axit tartric (hay citric)
va quinin dudmg nhur la cin thiét va 40 dé mé ta cho toan bod khéng gian vi giac...

32



Ngoai ra vi thir 5 theo quan niém phuong tay 1a vi umami, gdy ra mudi glutamat
natri, ¢on theo quan niém phuong dong 1a vi cay, trong t& hop ngii vi huong.

Sur tiép nhan vi ciing rat khac nhau cho timg ¢4 nhan nerng sir phéin bo nguong cua
ho trong mét tédp hop néi chung theo quy ludt chuén, ¢é nghia la da so ngudi nhan
vi & ndng do trung binh va c¢6 mot s0 it nhén dugc vi & nong do rit thap hay rat
cao. Tuy nhién ngudi ta clng da thdy chat thyo-fenyl-carbamide (p.t.c) cé hai
naudng & nong dd khac nhau.

Cudmg d6 cam giac thay dbi theo nong do chit gy vi. N6i chung thi vi co ban thay
doi kha nh]eu trong hon hop cac vi khac nhau va dbi véi mot dung dich mang
nhiéu chét giy vi nguoi ta co thé xac dinh ma tran ba chiéu tuong d6i dé phan biét
cac chat, trong dé nhimg chit giy vi co ban khang giit duge mét vi tri diic trung
nao.

Luu y: D31 vai vi chua thuong xac dinh bing pH trong miéng nhung v&i nhirng pH
bam, nhau thudng cho két qua khac nhan va diéu nay da dugc phat hién véo 1984
theo két qua clia Christensen b1 vi ngudi ta cling xac dinh duge rang khi thir ném
¢6 thé ¢6 nhitng chuyén hoa sinh hoe 1am cho vj chua ting Ién.

2.2.1.5. Caue traic hoa hoe cua chat tao vi

Co kha nhleu [y thuyét ve si nhan biét vi, mgt trong sb nhimg ly thuyet dolaly
thuyét vé sy phi hop cu tric gifra khong gian cua chat tao vi so vdi cau tric
khong gian cla trung tam c¢am nhan vi. Khi chit tao vi tlep XU¢ voi trung tdm cam
nhén vi. cac dién tir tr do trong nhom chire coa chét tao vi sé tao thanh mét cau ndi
vol voi mot diém twong ong trén co quan ciAm nhan vi, va nhu vdy cac trung tam
cam nhan vi bi kich thich va tao kha ning nhén biét vi nhu néu trong chuong 2.

Vi du vé su nhan biét vi ngot cta dudng ta ¢o the mo ta theo md hinh sau:

H
/
|
Phén ti / ‘ |
dudng / Trung tam
~‘L cam nhan ¥j
QOHoocoo B

Hinl 2.2.1d: Twong tdc giita cdc nhom hydroxyl lan cgn trong phadn tir duomg véi
nhém doi ximg hinh hoc AH-B cua trung tdm cam nhédn vi

Chu tric hoa hoc 1ap thé cia cac chat tao vi ngot d3 chi ra rang: tuong tac hoa hoc
ban diu cia chung vai trung tdim cam nhéan vi co thé 14 turong tac hai thanh phén
(AH-B) hoac ¢o thé fa tuong tac ba thanh phan {AH-B-y).
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* Tuong tac hai thanh phin quyét dinh “ban chit” cla tuong tac (vi ngot hay
khong phai vi ngot).

¢ . Tuong tac ba thanh phén lién quan dén cuomg dé cam nhén.

AH
OH 2
}\ )
(6)
0O CHZOH“) (4)HO OH(”
{3) HO
HO(4) {3)
OH(S) . B

Hinh 2.2 le: Vi tri ctia nhom AH-B dic trung cho vi ngot
trong cdc phan tir B-D-fructopyranoza va D-glucopyranoza

J.25 A°
3.14 4

AH 3 4o

Hinh 2.2.1f: Méi lién hé gifia cde thanh phdn AH-B vit v
trén phan tir diegng glucoza va fructoza

V6i khai ni¢m “trung tam cam nhan twong tic ba thanh phin”, cac nguyén tic vé
tinh doi xtmg c6 the ap dung dé tim hiéu sau sic hon vé vi ngot.
[ ]

dbi hinh duoc gidi thich dya trén co 5O ring: cau tric cha trung tam cim nhdn
vi la doi xirng khong gian.

Thuge tinh mang vi ngot clia cac hop chit ma dac bi¢t la cia cac cip phan tir

34



e Ngoaira, dé tuong tac dugce voi trung tdm ¢dm nhan vi thi “nhém chirc” tao vj
¢6 tinh tuong tac ba thanh phan phai 13 ddng phén 1ap thé (stereo isomer) bat
déi voi trung tam cam nhin vi.

{(Axit amin D 12 mét vi du dién hinh, sau d6 ¢6 thé ké t6i cac loai dudng).

2.2.1.6. Tam quan frong cua cam gidc vi

Mac di chi duge hinh thanh tir t5 hgp cia 4 thanh phin vi co ban nhung cam giac
vi dong mot vai trd déc biét quan trong trong danh gia cam quan. Cam nhén vj ¢con
gitip cho co thé quyet dinh co tiéu dung hay khong nhimg thuc pham khong phu
hop nhur thie pham 6i thiu hay ¢6 vi la... Hién tugng nay co thé duge giai thich
trén co s6 tam |y hoc hay trén co sé céc thm quen, phong tuc va van hda.

Nhu da trinh bay vi ¢6 vi tri quan trong trong dénh gia cam quan thuc phim va da co
nhiéu céng trinh nghién ciru vé vi. Con trong thire hanh cam quan, cac cdu hoi vé vi
dugc dit ra kha nhiéu va chinh ¥ thé trong phuong phap cho diém chat lrong
(Chuong 4 - Céc phép thir cdm quan) hé s6 quan trong vé vi dugc danh gia rit cao.

2.2.2. Mii va khiru gidc

2.2.2.1. Binh nghia

Cam giac vé min 1a két qua coa sy twong tac giira cac phan tir hoa tan trong pha
1ong cua niem dich miii v&i nhimg mang tiép nhan trén 16ng khiru giéc

Mui la mét cam gidc hoa hoc va chirc nang cuia khiru giac chi yéu 13 ¢é phan tich
cac hop chat mang mui. Déi tl.rcmg cita qua trinh phan tich nay ngoai cac hgp chét
bay hoi tir thuc pham con 13 tét ca cac phan tir bay hoi c6 mit trong khéng khi

2.2.2.2. Kich thich khiru gidc
Hau hét cac hop chit vo co hay hiru co cé trong lirgng tr 30 - 300 déu 13 nhimg

chat mang mui va kha ning gdy mui c6 thé bj thay d6i bai nhitng chat mang vat |y
(cac dung moi) khac nhau.

Nong dé ciia mdt chat kich thich ¢ trong khong khi di vao mai 12 thong 6 quyét
dinh cta kich thich khiru gidc. Gia trj ap suat hoi bio hoa ciia mdt chat twong quan
véi ndng do 1on nhat cia chét d6 co mat trong pha khi, gia tri nay truoc tién phy
thude vao nhiét do. Néu khdi Iu-cmg phan ur cia moét chat cing cao thi 4p suét hoi
biio hoa cla né cang thap, diéu nay gidi thich tai sac hiém c6 nhitng phan t&r mang
miii ¢ khéi luong vuot qua 300 dvC. Ngoai ra thi kha ning mang mui cia mdt
chat con phu thuge vao tinh chat cha chat mang vt Iy: dung mdi hoa tan, tinh chat
cua khi mang..

Suw truvén dan tai mang nhiy khiru gidc
Néu con nguot hit thd binh thuomng thi luu lugng dong khi vio khoang 100 ml/s véi
vin toc dom: la 1 nvs. Cac théng sb nay anh hudng dang ké i sd lugng cac phan
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tr ba),r hoi tiép xuc voi mang nhay khiru giac trén mét don vi thoi glan déng nghia
voi viée anh hudng trye tiép toi viée cam nhén khiru gide. Chinh vi vay khi hit thg
sdu (lvu lvong dong khi dat téi 1 Is, van toc dong: 10 nv/s) lam cho cam glac khiru
giac tdng manh. Khong chi lam tang van toc dong khi, vige hit thd séu con dong
vai tro dinh hudng dong khi trong 16 miii huéng t6i vach trin cia khoang miii, tdng
lvu lugng dong khi 1én hon 100 lan. Néu hit the thirdng giop ta cé kha nang phét
hién mui thi hit thd sau gitp ta phan biét duge ban chat cha mui.

2.2.2.3. Mang nhdy khiru gidic

Mang nhay khiru gidc 14 mot vung biét hoa cha méang nhay hé mii. O nguol mang
nhay khiru gide ¢6 dién tich tir 2 t&i 3 cm’. N6 dwoc phan biét véi mang nhiy hd
hap trudc tién béi mau vang — niu dac trung, sau 4o la dén sy c6 mat cia cac tién
mao chuyén dong hén ddn va cac hach tiét nuée nhdy dic biét (hach Bowman).

Mang nhay khiru giac 12 mét bleu mé thin kinh gia phén tang vl sir ¢d mat cua 3
loai té bao: té bao thy cam, té bao d& va té bio thé day. TS chic mang nhdy thir
cap la tap hop cic sgi axon cia céc co quan thy cam than kinh, tir dé hinh thanh
nén day than kinh khiu giac

Té bao do thyre chat 1a té bao biéu md, ching trai dai trén bé mat cia bidu mé cho
t&i tin ban the day. Cac & bio d& dugc phan bd trén mot mang luéi da canh (da
gide ~ polygonal) xung quanh cac co quan thy cam than kinh va phén 1ap céc co
quan nay voi nhau. Cac té bao thé day thi phian b gitra cac ddu mit thé day cia
cac té bao da, ching la diém khai dau cia qua trinh tdi tao cac co quan thy cam
than kinh va céc té bao db.

Kheang mi
—-Hong oM

Thanh
mon

Nap
thanh quai -

Thanh g udn_‘__ﬁ_h

Khiquin .—_

Thye quan

Hinh 2.2 2a: Cdu tao ctia miii
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2.2.2 4. Co guun thy cam khvu gide

Cac co quan thy ¢am than kinh khitu giac ner da trinh bay bao gom chi yéu 3 loai
te bdo v&i mat do lén tai 30 000 trén 1 mm®. Day 14 cic noron than kinh ludng cuc,
céu triic té bao clia chang 1a hai doan kéo dai sau:

e Doan kéo dai nhénh ngoai vi: diy 1a dau mut phdng 1én hay con goi 1a ti khiru
gidc, né md ra mdt nhém khoang 10 long mao khiru gidc di dong véi chidu dai
tir 5 131 80 micro mét nam hoan toan trong nude nhay.

¢ Doan kéo dai trung tam axon, khong mielin héa (duo‘ng kinh khoang 0,2 micro
mét), nam sau trong mang nhay th(r cip, két hop véi cic sgi axon dé tao thanh
céc chim day than kinh khiru giac.

Co ché tdc dong ciia cac phan tle mang mui:

Cac long mao khtru glac tao thainh mét mang ludi hoan chinh cho vige don nhdn
céc phan tir mang mui khi chiing hoa tan trong dung dich nhay v&i 50 lugng dong
dao. cac 1dng mao khiru gidc 1am ting déng ké bé mit tiép nhan cua mang nhay
khiru gidc. Ngoai ra chiing con dao dong theo mét chu trinh khong dong bé nén
cang tang manh kha nang tiép cdn dugc vai cac phan tir mang mui.

Giai doan dau tién ciia qua trinh truyén dan tin hidu khitu gidc 12 qua trinh hap thy
cAc phan tiT mai kn trén bé mit cia Iéng mao khiru giac. Mang bao boc 16ng mao
khiru giac dirge hinh thanh tir 2 lop cau thanh boi cac phén tir lipit co dinh hudng, |
trong d6 c6 céc phan tir protein xen k& vdi vai tro dam nhiém qua trinh trao dbi
chédt va vin chuyén ion.

Ciing trong |ép mang nay con cé cac hat co ban chét protein, dudng kinh tir 6 t&i
10 nm. chinh tai day la noi dién ra qua trinh tiép xlc véi cac phén tu mang mii.
Mai té bao nhan co khoang 40 000 trung tdm cam nhan trén mang ¢ kha nang
thiét lap cac lién két thuan nghlch va it dac hiéu véi mét s6 1on cac phan tr mai
khéac nhau. Mdi trung tim cam nhan lai ¢6 mgt khu vuc nhan biét mot sé dang két
hop diic biét cia mGt phén tir mang mii ma ¢ d6 hinh thanh nén cac lién két hydro
va cac tuong tac ky nude. S& lugng cac diém két hop giira cac phan tir mang mui
va trung tam cam nhén du 1én dé tuong tng véi sy da dang va phong phu cila cdc
phin #r mang mili

Tinh dac hiéu yéu cia cac trung tdm cam nhin khiu glac khéng phii 1a mot yeu
diém ma trai lai nd tang cuomg sur hoat dong hi€u qua cia chang. Trén thue té voi
bét cir mot phdn tir mang mui nao ciing cd thé chic chin rang no6 co kha ning kich
thich mot sé luong lom (c6 thé 18n t6i 50%) cac diy than kinh thy cim va do vay
no sé truyén duge mot tin hiéu cam gidc hiéu qua.

2.2.2.5. Clure nang

a) Ma héa $6 lieong

Khi ¢d mét kich thich khiru glac trong thoi gian ngan, mot sé noron than kinh thu

cam dap lai bang cach tang tan suat phong dién. Khi kich thich kéo dai sé dan téi
37



hién twgng v6 hoat gay ra do qua trinh giam phan cuc lién tuc. Néu khong xem xét
tdi tan sb phong dién ciia cdc noron than kinh thy cam ma xem xét tdi téng thé cac
lubng xung than kinh thi sw dép lai kich thich chi dat t6i ru & mét cuong b kich
thich nhat dinh khi cudmg dd kich thich nay khong qua manh hoiic khéng qua yéu.
b) Ma héa chit lirgng

Qua trinh mi héa nay dugce thyc hién trén day thin kinh khiu giac. Khong cé cac
noron thin kinh thu cdm khiu gidc dic hiéu cho mét kich thich mui nao mic du
ching déu c6 mot phd nhay cam nhit dinh véi mét tap hop mui.

D¢ nhan biét duge ban chét (chét luong) caa kich thich, mang nhay khiru gidc bién
déi théng tin vé chat sang darig thong tin phan khu. Kich thich khiru giac lam hoat
héa mét s 16n cac noron thin kinh, cic noron nay phan bd khong déng déu trén
bé mit cha ming nhay khiu gidc. C6 th(fa tuémg twong két qua cua qua trinh nay 1a
mét hinh anh tuong dng vai sy phan bd cia cac noron than kinh bj kich hoat va
khong bi kich hoat. Mirc do kich hoat clia cic noron thin kinh dugc thé hign qua
cuong d6 mau cia hinh anh ndy. Véi sir td hop nhu vay clia hang triéu diy thén
kinh, ching ta s& nhan dugec mot sb lugng I6n cac hinh dnh khéc nhau, hay néi cic
khac 12 cdc cam gidgc mui khac nhau.

Hinh 2.2.2b: Md héa chdt luong thong tin khuru gide

M&i "chim" trén hinh biéu dién mot soi day thin kinh phan lap trong hé thin kinh
khiru gidc ma ngudi ta da do duge tan sudt ty phat. Dién tich cia tirng "cham"” ti I&
véi tan suat ndy. Dudi tac ddng ciia mot hop chat hda hoc, tin suit tw phat cia mdi
dau day than kinh c6 thé tang lén (thé hién teén hinh 13 chim den cé vidn bao, dién
tich b& mat cia vong tron ti 1¢ véi tAn sudt tu phat cyc dai ciia ddy thin kinh trong
qua trinh chiu tac dong cia kich thich), khong déi hoac giam (xudt hién chim tring
& giira). Trén hinh 1a vi du cia pyridin va acetat izoamyl. Hai chat nay cho hai hinh
anh kich thich rit khac nhau.
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2.2.2.6. Quda trinh can nhdn mui

a) Vé miit lwong

Neudng tuyét ddi: Ngudng phat hién tuyét déi voi miii & ngudi vao khoang 107 toi
10" phan tir mbi/mi khong khi, day la mot dai nong dé rat rong. Gié trj trung binh
cua dai nay tvong ang vai mét s6 hop chat dirge dua trong Bang 3.2.

Bang 2.2.2: Nguidmg nhdn biét tuyét déi cia mét 6 chat

Chiit mii Ngudng xdc dinh

Acid propyonic 2,2.10'° phan tir /ml khéng khi
Acid n-butyric 2,4.10° phan tir /m! khéng khi
Etyl carpronat 4,0.10° phan ti/ml khéng khi
o-ionon 8,8.107 phan ti/ml khong khi

Butyl mercaptan 107 phén ti/ml khong khi
Vanilin 5,0.10” phan ti/ml khéng khi
Alcol metylic 1,0.10'° phan tit /ml khong khi

Déi vii nhiing hgp chat ¢6 tinh chét kich thich khiru giac manh thi chi can mdt vai
triéu phan 1 1a c6 thé gay ra dugc cam gidc khiu gide. Trong trudng hop nay, mai
trung tam cam nhan than kinh du‘o‘ng nhu déu ¢ kha nang phat hién sy c6 mit cla
mot phan ta mii. T at nhién dicu nay chi ¢6 thé cd khi ta thét tip trung, diéu nay
Jam tany dang ké ti sb giira tin hiéu/nhiéu day.

(6 su khac biét 1on vé mirc dd nhay cam véi mui giira cac co thé. Phan bd ngudng
trong mét tap hop cac ca thé theo két qua cia nhirng nghién ciru trong nganh nhén
tric hoc thudmg thy la phan b thuéng (phan bé chuan). Do trai cia phan bd rat
réng. di co nhimg phan bdé ma hé sé cua mirc do chénh léch glua hai phia 1én t6i
1000 ma trong d6 chi ¢6 95 gia tri ngudng. Phin bd ngudng cia isobutyraldehit 1
phan bd kép. co nghia la ¢6 2 cuc dai.

b) Ve it chit

Mot trong nhimg van dé cot yeu \Ja ciing rat kho khén ctia khiru giac 1a sir phan bigt
ban chat ciia mii. Trai lai véi sy ton tai cia rat nhiéu mai khac nhau ma con ngudi ¢é
thé cam nhan duge. ¢& 10 000, la kha ning "kém coi” trong viée md ta duge chang,

Sau nhleu 6 ging cia cac nha khoa hoc nhim phan loai mui hay quy chung vé
mdt 6 it mai "co 56" hay "co ban", ho da dan nhan ra ring tip hop miti cau thanh

39°



mét khong gian da chiéu lién tuc ma trong d6 mdi mii chi 13 mét diém trong
khéng gian rong Iém dy. .

Cho téi by giv ngudi ta van chua xac dinh duoc khéng gian mui lién tuc nay c6
bao nhiéu chiéu. Céc budc tién trong nganh vit ly tam ly cho phép hoac xac dinh
nhirng sy khac biét ¢6 thé nhan thgfly duge (vi du nhu ce 16 trong san pham), hojc
md ta nhitng cadm nhén ¢ dugc bang phuong phap xay dung profil cam quan. Diy
1a mdt cong viée kho khin song ciing diy hira hen dé ¢6 thé xac dinh dugc bao
nhiéu thuit ngir c¢6 thé du dé mé 1a mdt cach chinh xéac va tron ven cam giac nhin
duge, xac dinh chinh xac duge tén goi cia cdc thuat ngit va cudi cling 1a dinh
lugng duoc ching,

2.2.3. Anh séng va thj gidc

2.2.3.1. Dinh nghia

Cam giac vé 4nh sing mau sic nhan biét dugc 1a do tac dong cia chim tia sang 1én
mat. D6 12 dong photon véi ban chat song va hat, truyén di voi van tée 3.10° m/s.
Nang lugng gay ra boi mét hat photon duge tinh theo cong thirc:

E=h.f=h.c/A (])

troﬁg dé;

h : hing s6, 6,62.10™ J/s;

¢ : van tdc dnh sang, 3.10° nvs;

f: tin s song (Hz);

X : chiéu dai budc song (nm).
Nhu vdy, thi gidc cho phép xic dinh cam giae vé mau shc (va hinh dang) I3 tic
ddng cua kich thich vat ly (didu nay khic véi cam gidc mui-vj 1a cam giac hoa
hoc).
Mf’it ngudi nhin thfgy anh sang co6 budce séng tir 380 dén 740 mm. Ngoai gigi han do
mat khdng nhin thay duge, do 1 ving tia cye tim v&i ndng lugng cao (A < 380 nm)
va vung hong ngoai véi nang lugng thdp (A > 740 nm).
Qua trinh cél:n n!ufm anh sang duo‘g: bit diu khi mét lugng tir anh sang dLroc_ hép
thy bdi cac sac t6 quang ¢6 trong té bao cam giac clia vong mac, 6 hai loai t€ bao
nhu the ndy: té bao hinh nén va hinh que. Con ngudi cam nhan thé gidgi xung
quanh phin lgn bfmg thi giac, chinh vi Iy do nay ma chuyén nganh sinh ly hoc ve
thi gidc dong mét vai trd quan trong trong sinh ly hoc ve cac gidc quan.
Mau cua sian pham la su birc xa anh sang chiéu véo, né: Mit ngudi rat nhay cé thé
phén biét nhiing chim tia ¢6 budc song khac nhau rét it.
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Vong mac

Anh
clg vt

vang mac Than kinh

l thi g_iéc

) Tia sang seiue caa\
Anh sang cac @ bae hach

7 4 ! T
Thankinh LApt1€ LepTB Lopté bao
thi gidc  bae hach ludng cye  hinh que
va {é bdo
hinh nén

Hinh 2.2.3: Céiu tao clia nicit

Hinh 2.2.3 trinh bay ciu tao ciia mat va sur truyén 4nh sang trong mat. Mat ¢ cau
t20 co ban gom cé ba 1ép mang, ngodi cing 12 mang cimg goi 1a cing mac, gita 1a
mang mach va trong clng 13 véng mac. Vong mac chira cac té bao cam nhan, chi
yéu 1a ¢ic té bao hinh que va hinh nén.

“L trinh™ ctia anh sang truyén trong mat nhu sau: anh sing trude tién di qua mot
loat cac thé ludng chat hinh cau tao thanh nhitng méi trudng trong sudt lién tuc,
diu tién 1a 16p simg. mang lién ket, thiy dich, dung dich mudi, xuyén qua ddng tir,
thiy tinh thé. thau kinh 16i, hop chét gelatin. Toan bd tip hop nay tao thinh mét
thdu kinh hai tu khoang 60 didp. Co ché hoat dong clia may anh ciirg twong ty nhir
mét. dong tir co gian dé diéu chinh lugng anh sing vao mat, diéu tiét sir hdi tu cla
thiy tinh thé tiy theo khoang cach cia dbi tugng dang quan sat, tao hinh anh cia
no.rén vong mac. .. ' :
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Cb rét nhiéu ly thuyét v& surr nhan biét mau cling gidng nhu mai va vi, sy t‘ruyén
dan théng tin anh sang ciing theo nguyén ly van chuyén cic jon K va N'. Dicu dic
biét 13 mit nhin duge mau khong chi phu thude vao thanh phén phd caa chim tia
sang ma con phy thude vao ngudn gbc va moi trudng truyén qua cia chum tia sang
dy. Diéu ay néi 1én tinh uu viét clia mét so v&i céc thiét bi do budc song. Vi vay
c¢dn dat san phém vao mgt mdi trudmng d(")ng nhat khi nghién ciru (san pham dit trén
nén tréng). Thi gidc khdng chi x4c dinh mau sfc ma con xac dinh ca hinh dang cta
vit chét, nhimg hinh dang nay duoc chira trén ndo va c6 thé nhe duoc.

Trong thye pham, cic chit mau chia thanh hai nhom: la nhém mau tr nhién gom
clorofil, carotenoit, flavoit,... va nhém mau do gia cong ky thudt nhu 13 mau coa
cac phan g melanoidin, caramen, mau do bé sung tir bén ngoai.

2.2.3.2. Cam nhdn thi gidgc

Trung tam quéc té vé chiéu sang CIE (Centre International de 1’Eclairage) dwa ra
hé théng 3 bién sb (triavariance) vé sy biéu didn mau sic dua trén viée do dac thye
nghiém nhing sir can béng chromatique. H¢ théng nay dua vao viée lwra chon mét
mit phang qua 3 diém bicu dién 3 d§ dai budce sbng cia che mau do, tuc va lam,
M4i mét mau sé duge biéu dién thong qua trong tdm cua 3 diém nay.

2233 Téim quan trong cua thi gide trong ddinh gia cam quan cdc san phdnt thuc

phdm

Sau diy 1a ba dic tinh cia thi giac khién cho né tro nén dic biét

* Thj gidc 14 gidc quan duoc sir dung dén dau tién khi ngudi thir tiép xiic v&i san
pham;

¢ Thj giac tham gia vao hau hét cac hoat dong sdng cua con nguoi;

* Thi giac dua ra ngay nhitng so sanh vé cac dbi tugng khi ching duge dua ra
cung lic véi s6 lugng khong qua [ém.

Chinh vi nhitng diéu nay ma cach thire bidu dién miu trong danh gid cam quan cén

dugc dic bigt chi y. Thudng thi ngudi ta hay lam bién doi cac thong tin thi giac

khi né dnh huéng den két qua ciia qua trinh dénh gia bang céach st dung dén mau

dé lam nhiéu thong tin vé mau cia san phim, dung céc dung cy dyng san pham tdi

mau hodc tham chi 14 bit mit ngudi thar,

2.2.4. Am thanh va thinh gidc

2.2.4.1. Khéinigm

Nhirng kich thich am thanh la ngudn séng ap suat truyén théng trong méi trudng
dan hdi va dong nhat (nhu khéng khi va nude). Con ngudi cé thé tiep nhan 4m &
tan sO tir 20 - 20000 Hz. Ngoai gidi han dé néu tin sd f < 20 Hz goilahadmvaf
> 20000 Hz goi | s6ng 4m cao, siéu am.
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Séng am dwoc tiép nhéin trén mang nhi ¢é dién tlch khoang 55 mm2 nang lugng
nho nhat mang nhi nhin dwgc vao khoang 5.10""7 W, tring hop v6i bién dd dao
déng cua mang nhi la 1nm. Trong khong khi & nhiét do va ap suat thudng, toe dd
truyeén am 1d 332 m/s. Céc séng dm nay tac ddng 1én tai ngudi va duge dic trung
bai tan s6 va bién do.

2.2.4.2 Cau taoctia tai va sie truyén dan dm thanh

Tai lam nhiém vuchuyén d6i dao dong cua séng am thanh dao dong cta dich léng
cla tai trong. Dich long nay cé ti trong gap 1000 lan khong khi, cdu thanh tur cac
dong chat long ding tich bao boc trong hdp so. Tai c6 cau tao gom 3 phan : tai
ngoai, tai giita, tai trong. Tai trong véi chic nang trén con ¢ cac t¢ bao léng thy
cam trong Oc tai ¢6 tac dung chuyén héa song 4p lyc thanh ning lugng dién.

Clfa 55 oval

Xugng de

Day thén kinh
thinh giac
Tai trong

dc tai

Hinh 2.2.4: Cdu tao ciia iai

o Tai ngodi: gdm vanh tai va dng din dé hudng dm thanh va dé tim hiéu hudng
am thanh dén. Céc bd phan nay con dam nhan viéc phong dai cac tin higu dén.

 Tai gilra: 1a dng hinh try ¢6 dudng kinh 10nm, cao khodng 4-5¢m dam bao cho
sir hoat déng co hoc cla su truyén am thanh véi hiéu sudt cao, trong d6 cd mot
xuong biia ndi vai mang nhi va xuong de ndi véi cira sé hinh ovan qua xuong
hin dap.

e Tai trong: "6c tai" 14 phn co ban nhdn va truyén thong tin séng am Ién ndo.
N6 1a mét dng mang cudn hinh ¢ bc. Kich thich dm thanh truyén tir cira sé di vao
day va di ra clra 56 tron. O ngudi mang nhi 1 mét doan dai 34mm, bé day cia
day tir 0.1 mm dén 0,5mm & dinh va duong kinh day 2mm, dinh Imm. Chinh
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cau tao nay kéo theo sy rung déng ¢o hoc giai thich cho sy hoat déng khic
nhau cda mang theo dao dong ctia séng am. Viéc truyen am thanh trong khong
khi vao tai con c6 sy truyén qua xuong hép so dé truyen tryc tiép vao oc tal.
Chinh sy truyen nay lam con ngudi ¢6 thé nghe thay tiéng nhai ciia mot vét
gion khi mé miéng khac véi khi khéng mo miéng va ciing chinh nhd con
duong ndy ngudi ta nghe duge giong noi cia minh, giong nay khac voi giong
ghi qua may ghi dm. /

2.2.4.3. Qua trink eam nhdn ém thanh

Sy bd tri va kich thich cia hé day than kinh dudi mang day chinh xac va vgi méi
mdt sgi day than kmh Chl ¢6 thé nhan duge mét so tan sb song &m ma nod bi kich
thich curc dai goi 13 tin sb dic trung.

vé cuong d6: Cucmg dd kich thich duge ma hoad bdi tong s6 hiéu dién thé hoat
dong tinh theo gidy. Khi nhén blet am thanh, c6 hai Joai thanh don va thanh kép.
Thanh don la ket qua ciia mét s am thanh ¢6 tan s ¢6 dinh, trudng hop nay rit
hiém gap, cha yéu la coa nhung may téng hop dm thanh, con thanh kep la da so am
thanh nghe dugc trong doi song, ching Ia hén hop cda dc 4m thanh ¢6 tin sé khac
nhau.

Cam giac 4m thanh it duoc ding trong phin tich cam quan so v6i cac kich thich
khic. Chinh vi thé ma n6 it dugc nghién ciru. Trong ti€u chuan 1SO cé dinh nghia
d$ gion "I san pham cing khi v& cho tiéng n". Vi du nhu thir che, keo lac,
socbla, banh phdng tém... thi sy bé gdy cla san pham ciing duoc dac trung bdi mot
tirla "gmn . ‘

2.2.5. Da va xiic giac

2.2.5.1. Khdi niém
Xite giac 1a gidc quan cdm nhan dugc nhing kich thich co hoc va nhiét.

e Co hoe: Sy tlep Xuc vot da lam thay ddi hinh dang caa phan cé tlep Xuc vao
vat dé cho ta biét vé va cham, nén, dan. Tir dé cho biét d6 cimg, mém, gion
ctia san pham.

e Nhiét: Cho biét sy thay dbi nhiét ting (nong) hay giam (lanh) déi v&i da. Ta s&
khong quan tam dén cam giac dau budt va cam giac trong ndi tang, dé la
nhitng van dé khang lién quan dén danh gid cam quan thyc phim .

2.2.5.2. Tiép nhén cam gidc trén da.

Niém mac la co quan xuc gide dugce cdu tao nhu hinh 3.2.5, & ngoai cung 1a 1op
bleu bi, sau do6 dén 16p md co va cac phin mé mé. Té bao thin kinh Xuc giac bao
gom

e Dau ddy thin kinh tyr do
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e Thé Mayxne
e Thé paxini

e Pdu tin cung ca cac diy than kinh

Léng mao

Bidu bl
Tan cang than kinh ty do
Thé Mayxne

Thé Paxini

“Pautan cing !
clia day than kinh

Hinh 2.2.5: Mdt cdt ciia da

Khi c6 mot vit tlep xiic v&i da, cdc té bao nay bi co hodc nén cho ta biét hinh dang
cAu trac cia vat thé. Day cling 12 mét nhén biét quan trong, dong vai tro Iém trong
danh gia cam quan thuc pham Nhung téc dong ctia san pham 1én bé mjt da nhét 13
da tay khi 1a s& mo cho biét d6 cing, mém va kich thuéce, hinh dang hinh hoc cia
san phém Nhung da sb san pham duogc danh gia béng miéng. O trong miéng cac
tinh chat cau tric cic dich dudmg, dich qua, cac vat cimg nhu ko lac duge danh
gid bang cach nhai hay trang chét I1én be mit fudi. Su danh gia ciu tric san phim
qua miéng duge giai thich bdi hai nguén théng tin saw

e ngudn cam giac trén bé mat da cua ludi va phan co xung quanh vom miéng
cho biét hinh dang, kich thuéc va tinh chat b& mat cia san pham;

e {hir nira |3 do sy nhai. Khi nhai ta nhan duge cac thong tin la do cac hoat dgng
cta rang. Thuc €, rang gan véi ham bang nhiing day chang, qua dé c6 nhiing
¢o quan thu cam v&i s lugng khoang 2000 déi vai mét chan rang. Céc co
quan nay cho biét cudng dé va hudng cla lue nén lén ring trong khi nhai.
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2.3. CAC YEU TO ANH HUONG BEN PHEP PO CAM QUAN
2.3.1. Cac yéu td lién quan dén sinh 1y nguwéd thiy

2.3.1.1. Tudi téc

Thanh nién c6 thé 6 nhidu chdi vi giac hon, nhung nhimg ngudi cé tudi c6 kha
néng tap trung tt hon khi danh gia, cdng thém vao d6 1a sy “trai nghig¢m” cha ho
day dan hon ngudi tré tudi. Cac ngudng vé mii va vj ting 1&n clng voi tudi tic.
Khiru gidc thi ¢6 kha nang “hoat dong” lau dai hon vi giac. Tuy vay hiéu (ng tudi
tac nay duwgc c6 the dé dang duge bl dip néu ngudi thir co ché 4o luyén tap cam
giac thich hop ciing nhu néu ho cé long dam mé déi voi chuyén nganh tho négn
nay. Tém lai, tudi tac trong phan tich va danh gia cAm quan khdng phai 1a mét van
dé qua quan trong.

2.3.1.2. Gi6i tinh

Dén éng va phu nir déu c6 kha nang danh gia cam quan nhu sau, tuy nhién trong
thye te phy nir thuong nhay cam hon, dic biét 13 doi voi cac chat mii. Theo
Issanchou (1989), si nhay cam clia phy nit thay doi theo chu ky sinh Iy va trong khi
mang thai do cac hoocmén gidi tinh cé anh huéng den viée cam nhan mii va vi.

2.3.1.3. Suc khoé

Diy 1a mft tiéu chi rét quan trong. Nhitng ngudi ding qua nhidu thude khong thé
tham gia vao mét hi déng cam quan duoce nhidu loai thude tac dong dén trung tam
thén kinh, va do d6 anh huéng téi viée nhdn thirc cam quan. Thanh vién cia héi
dong phai la nhitng ngudi khéng b dj ing v&i thye phim ciing nhu khéng b mu
méu. Dicu kién sirc khoe rang mi¢ng ciing phai tét: ring lanh va khong dung rang
gia. Nhimg ngudi bi sé miii hay bj 6m c6 thé dua ra nhitng két luin khéng chinh
'xac trong danh gia cam quan,

2.3.1.4. Sir thich nghi

Khi ngiri hodc ném mét san phdm nhiéu lin thi Kn sau ta cho cam gidc mui va vj
san pham cudng do yéu hon lin diu (cung néng dd). D6 1a két qua cia su thich
nghi clia cc co quan cam giac. Diéu nay thiy rat rd trong cac cam giac mai hon
vi.

C6 hai loai thich nghi:

*  Tu thich nghi: chit trc ché sy cam giac ciing ban chit véi chét kich thich.

¢ Thich nghi chéo: Chit irc ché khong cuing ban chét vai chit kich thich.

Trong nhén biet mai khi ngudi ta ngtri lién tue mét san pham mui nao do cudng do
¢dm giac nhan dugc tudn theo mot ham so mii: (Ekman, 1968)

S=a+hc
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trong do:

S: cudng d0 cam giac;

a: cudng dd cam gidc con cam nhdn duge sau khi thich nghi dat cyre dai

a -+ b ld cudng d6 cam gidc ban dau;

1: thoi gian thich nghi;

¢: hing sb thich nghi (hing 56 nay bién dong rit manh giira céc ca thé).
Noi chung cac tham s nay phuy thuge vio ban chat ciia chit kich thich. & day
chung ta khong nhén thdy co gia tri nong do do sy hit thd nhiéu Ién 1am tang nong
dod tiep xic o miii.

"Trong cam nhin vi. su thich nghi duge xac dinh theo céng thirc etia Mar Bumey (1978):

S =kl"e""

trong dé

5. cudng dd cam giac;

I: cuwdmg do kich thich;

t: thoi gian Kich thich (s);

T: h'mt' sb thai gian dé cam glac dat 5 gia trj ban dhu;

n: s& mil phu thude cu’cmg d0 cam gidc, nong d§ va cudng do chat kich thich.
Sau giai doan thich nghi cé giai doan phyc héi. Néu dé phuc hdi du thoi gian (trang
miéng bing nuoe. thé hit khong khi sach,...} thi co quan cam gidc phuc héi lai nhu
ban dau.

20,

Thich nghi Phuc hdi

-
15t 15%,;

Néng dé chdt kich thich
=

[S)]

v 10 20 30 10 20 sec 30

Hinh 2.3.1: Dién hidn ngirdmg cam nhin muci NaCl theo thei gian thich nghi vgi 3
mitre dg thich nghi
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2.3.2. Cic yén t6 lién quan dén tim Iy ngurdi thir

2.3.2.1. Long nhiét tinh

Long nhiét tinh dac biét quan trQng nhz"it la trong qua trinh tham gia huin luyén.
Ngudi thir néu nhiét tinh s& hiéu duge tim quan trong cta phép thir, s& lam viéc
nghiém tie va cho két qua tét. Day la mdt trong nhirng yéu té dau vao quan trong
cho moi giai doan thanh lap mét héi dong cam quan, tir khi tuyén dung, lya chon
roi dén huan luyén.

2.3.2.2. Thai d3 ddi véi san pham

Thai d§ coa ngudi thi thé hién qua sy san sang va tinh nguyén thu ném moi loai
san pham. Néu ngudt thir cd thé khéng thich san pham nhung ho phai lam vi¢e mét
cach khach quan.

2.3.2.3. Su mét moi

Su mét moi vé cam giac la do ca thé khong nhan duge cam giac hay la co quan
cam giac di lam viéc & mot ndng dé kich thich qua cao hodc di lam viéc qua 14u
v&i mét chat kich thich nao d6. Sy mét moi lau phuc hdi hon so vai thich nghi.

2.3.2.4. Swchdn nan

Ném mot san phim khong ua thich: déu, ma hay la cac chét qua cay, giy ra sy kho
chiu va chan nan. Diéu nay gay anh hucrng lém dén két qua phan tich chi yéu vé
mit tam ly, cho nén thi gian thir va s6 mau thir khdng nén qua nhiéu.

2.3.3. Céc yéu td khic

2.3.3.1. Sir twong tdc giiva cdc kich thich

La su tang hodc gidm cudng db hay thay doi cam giac cua mot chat kich thich khi
dua nd vao mot hén hop. Vi dy nhur khi b sung muoi vao san pham ¢6 vi chua thi
ta ¢6 cam giae vi chua bj giam, hodc khi bd sung mgt lugng mudi nhé vao dung
dich ngot thi cudng dé vi ngot tang lén.

2.3.3.2. Hién tuomg hoa hop giita cdc kich thich

bay la hién tugng rat duoc quan tam, nhat 13 vé vi. Trong mot hén hop cac chit
giy vi, chi ¢6 mot sé nhém chire ¢é thé hoa hop v&i nhau dé gay mét vi dé chiju
méc do cudng dé cé thé cao. Vi dy nhur ngot véi chua hay ngot v&i man. Vi dang,
hau nhu khong hod hop véi cac vi khic, vi vdy trong mét san pham ngot ma co
dang thi rat kho chiu. Pidu ndy cin chi y khi dua ra mot san phdm méi ngodi
cuong dd vi con phai dé y dén sy hoa hop cac vi.
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2.3.3.3. Vi cua muegre

Nai chung vi cia nude pha ché dung dich c&m quan dugc coi nhu khéng 6 (ké ca
mui), nhung nudc cd thé 6 cac vi khic nhau khi chng ta chiu kich thich cia cac
loai vy l\hac nhau. Vi du sau khi ta d3 ném dudng & nong d6 cao (bi thich nghi vé
ngot) va nghi mét thai gian, stiic miéng bang nude ta thdy nude ¢d vi ngot, nude ¢6
vi chua sau khi ta thir acid, vi dang sau khi thir cafein ... Do dé sau thoi glan thir
ném, néu ding nude (trang miéng ) ¢é lam chat thanh vi thi cén phéi tién hanh
nhiéu [dn va co thai gian nghi & giita cdng véi #n banh my.

2.3.3.4. Thude la

Viéc ngudi lam thi nghiém c6 hat thube hay khéng khong quan trong 1im vi ngum
ta di thong ké dugc ring trong ca nhém ngum ¢0 str dung va khong sir dyng thudc
14 déu cé kha nang nhur nhau trong danh gia cam quan. Khi ngurdi hit thude ngung
hat, ho tré 6 thé tré nén nhay cam hon v&i mbi va vi cia thuc pham. Do vdy
khong nhat thiét phal yéu cdu mot ngudi nging sir dung thudc 14 ngay trong qua
trinh huan luyen va lra chon, bcn vi néu nhur vdy co thé 1am giam sy nhiét tinh
tham gia clia ho. Chi can yéu cau ngudi thir khong hit thude trude budi thi nghiém
khoang 2 gio.

2.3.3.5. Swdhing giv :
Diéu nay ciing rat can thiét dé mét budi thi nghi¢m dién ra tot dgp. Moi ngudi thir
€6 mat dang gid, thir cung mét thoi diém s& con dam bao dugc tinh ddng nhit gura

cdc mau san phim danh gia. Nhimg ngudi dén muén s& 1am anh huéng dén ké
hoach thi nghiém.

2.3.3.6. Kha nang dién dat

Day ciing 1a mét trong nhirng pham chét quan trong. Mt ngu‘m thir c6 kha ning
tét trong viéc dién dat nhitng cam nhan cua minh thong qua ngdn ngir thi s& dem
lai duge nhiéu thong tin, két qua phan tich s& co chét lugng cao.

Vay kho khan nhét cia ngudi lam cam quan 13 viéc thanh lap mét nhém hay hi

don‘g trong dlELl Kién nhitng ca nhéin ¢6 sy sai khic nhau qua Ién vé kha ning cam
giac hay yéu cdu vé thj hiéu.
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Chuong 3
PHEP THU CAM QUAN

KHAI NIEM VE PHEP THU CAM QUAN

Phép thir cam quan 13 phuong cach chuan bi, sip xép cdc miu thir va td chirc cho
ngudi thir danh gi, so sanh, mé 1a cac mau thir d6 thdng qua cac gidc quan theo
quy dinh va muc dich cta ngudi diéu hanh thi nghiém.

Co s& cia viéc xay dyng phép thir cim quan 13 dua trén kha ning nhan biét cam
gidc va phin biét cic cudong dO cam gidc cla cic gidc quan biéu thi qua ngudng
cam giac. Kha nang nay rat khac nhau giita nhitng ngudi thir nén thanh vién tham
gia can dwgc hudng dan hodic hudn luyén. Hon nita do sy phén tan cta sd lidu phan
tich hodc danh gia cam quan ma cac sb lidu thu duoc cin qua cac xir 1y thong ké va
str dung céc chuan théng ké phit hop nhur 3, F, tuugen, d¢ kiém dinh cac so sanh dé.
Giao trinh nay sir dung cac kiém dinh théng ké toan hoc théng thuémg di hoc dé
ing dung cu thé vao xir Iy céc s6 liéu phan tich cam quan, nhung ciing c6 thé 4p
dyng trong xtr ly cac s6 liéu do dac vat ly hodc phén tich hoa hoc khac.

Dimg trudc mét van dé k§ thuit, céng nghé cé lién quan t6i chit luong cam quan
clia san phim, ngudi diéu hanh va t6 chirc thi nghiém phai biét Iya chon phép thir
phu horp Vi du cac yeu td cong nghé d6 anh hudng dén «céc tinh chét cam quan
nhu mui, v; ma ngudi lam thi nghle;m mudn so sanh cac mau véi nhau, nguorl ta cod
thé yu cAu ngudi thir tra i vé céc tinh chit cam quan d6. Nhu viy cac phép thir
cam quan c6 thé duoc thue hién khi ta da biét phai danh gia tinh chit gi, ta goi la
phép thir cam quan khi tinh chit cam quan d3 duge chi ra trude. Hoic cé thé so
sanh san phdm mot cach tong thé ma khong dé cdp toi mot tinh chat cam quan nio,
ngudi ta goi la phép thir cam quan khi tinh chit cam quan khéng duge chi ra. Holic
ngudi thir dwge mdi danh gia mirc dd wa thich déi voi san phim ta goi k phép thir
thj hiéu. Vi viy cédc phép thir droc chia thanh ba nhom:

e Nhém phép thir cam quan khi cdc tinh chét cam quan duge chi ra trudc;

e Nhém phép thir cam quan khi cac tinh chit cam guan khéong duoc Chl ra trudc;

¢ Nhom phép thir thi hiéu.

Cudi ciing dé danh gia chit lugng cua san phém ching t5i gigi thidu tiéu chuin
Vigt Nam TCVN 3215-79, diy la tiéu chuan hién dang duge ap dung trong viéc
kiém dinh chat lugng cac san pham thyc phim & nudc ta.

bé doc gia tién theo ddi va dé ap dung theo diéu kién thuc té cy thé cda tirng co s¢

san xuit, trong chuong nay déi vai mdi phép thir ching thoi trinh bay theo thir tur
nhir sau: :
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»  Gioi thiéu vé phép thir : Trong d6 ¢ dinh nghia, ciu tao ciia phép thi va pham
vi (g dung. '

e Phuong phap tién hanh : Trong d6 ¢6 vige lap phiéu chuén bj thi nghlem de

thdng nhat cach chuan bi mau, phuong thirc gidi thiéu cho nguorl thir va t1ep

theo 13 mét vi du vé phiéu cau hoi thurong ding. Phiéu nay ¢6 ghi rd yéu cau
déi véi ngudi thir trong phép thir dang dé cap va ciing déng th&i 1a noi dé
nguai thir ghi lai két qua cua ho.

s Cach xur ly két qua : Néu ra cac chuin théng ké cén sir dung. Dé vige xr ly két
qua trén mét bq) s0 liéu dugc cu thé hoa, trong myc nay ching 51 dua ra mot vi
dy ap dung vGi mét bang 56 ligu gia thiét d& hudng dan c4ch tinh toén.

e Cudi cung la vi du vé mét ban bao céo két qua thi nghiém phan tich cam quan.

3.1. NHOM PHEP THU KHI TiNH CHAT CAM QUAN CUA SAN PHAM DBUQC CHi RA
TRUOC

Nhém phép thir nay dung dé phéan biét 2 hay nhidu san phiam dia vio mét hay
nhiéu tinh chat cam quan ciia san pham dugce chi ra trude. Sy phén biét nay ¢ thé
la phép so sanh “hon”, “nhét” don guan dua trén thang dlem mé ta wde 1€ hay dya
trén thang diém sé. Chinh vi vy ngudi ta cling ¢o thé xép cac phép thir nay vao
nhom dinh tinh hay dinh lwong.

Cac phép thir thudong dung la:

o Phép thir so sanh cap;

Phép thir cho diém;

e  Phép thir so hang;

e  Phép thir md ta.

Sau day ching ta s& lan lugt di tim hiéu titng phép thir

3.1.1 Phép thir so sanh cdip

3.1.1.1. Gigi thigu vé phep thir

La phép thir gbm 2 mau chuén bi tir 2 san phim khéc ‘nhau mudn so sanh. Ngudi
thir dwoc moi tra 11 ligu 6 sy khac nhau giifa hai miu A va B d6i véi mét tinh
chit cam quan nao d6 khong ? Néu cé, mau ndo... (ngot, chua, thom...) hon ?

[N _
Abasrdaiiindbiidsdabr "

Hinh 3.1.1a: Minh hoa phép thir so scnh cdp
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Ngudi ta ciing c6 thé sir dung phép thir nay dbi véi ngudi tiéu ding bing cach dat
ra cdu hoi: Giira hai miu nay, ban thich miu nao hon ?

Phép thir nay thudng duoc sir dung khi mudn xac dinh xem liédu nhitng thay df)i
trong qué trinh san xuét (vi du nhu thay déi vé nguyén liéu dung trong san xXuat,
ché bién) c¢6 anh hudng dén tinh chat cam quan coa san pham hay khong, cu the 12
li¢u ngudi thir ¢6 nhéan ra sy khac bigt giita cac san pham vé mot tinh chit cam
quan nao d6 hay khéng ? Phép thir so sanh cip c6 thé dugc sir dung dé so sanh 2 hay
nhiéu san phim bing cach so sanh timg déi mt. Phép thir so sanh ¢ip phin biét con
duge sir dung khi da biét trude rang gitia cac san phim ¢6 sy khac biét vé mot tinh
chét cam quan cu thé nio d6 song su khac biét nay rat nho, khong d& nhan ra,

Nhu vé)( téng két lai cé hai tinh’huéng co thé ép dung phép thir nay: Thir nhét 13
trong kiém 504t qua trinh san xuat, vi dy khi muén giam lugng duong sir dung cho
san pham nhung nha san xut lai khong muén ngudi tiéu ding nhan ra dugc didu
d6. Thir hai trong céng tac lya chon va huin luyén hoi ddng dénh gia cam quan, cu
thé 1a xac dinh ngudng cam nhin ciia ngudi thir d6i vdi mot kich thich cam quan
nhét dinh.

Trong qua trinh lam thi nghiém, ngudi thir s& nhan dugc cic cip mau, ho phai chi
ra trong moi cap miu ndy mau nao la miu c6 cudmg dd tinh chit cim quan dang
can tim hiéu manh hon (vi du nhu ngot hon). Trong trudng hop ngudi thir khdng
nhan ra mau niao hon, ho vin phai dua ra ciu tra l&i b?mg cach lwra chon ngéu nhién
mét trong hai miu. Phuong phép xur ly théng ké két qua cia phép thir nay phai tinh
dén truémg hop vira néu, nghia 1a voi mai ngudi thir xac suat ho dua ra mdt ciu tra
16i diing mét cach ngiu nhién 13 50%.

3.1.1.2. Phueomg phdp tién hanh

Chuén bi phiéu chuan bj thi nghi¢m (hinh 3.1.1b), trén do c6 ghi diy du thdng tin

vé cac mau thi nghiém, vé tinh chit cAm quan can so sanh, vé viéc bd tri ké hoach

thi nghiém (cic ma s6 dung cho mdi san phim, sb lugng ngudi thi, sé Iin |3p, trat

tu trinh bay mau ...).

M3u san phim dua ra cho ngudi thir phai duoc chudn bi theo nhifng quy dinh ¢y

thé &p dung cho mdi san phﬁm nhu vé dung cy dung mau, diéu kién nh iét do, anh

sang, vat phdm ding dé thanh vi ...

Chudn bi mau thir: Cach gigi thiéu miu thir rét guan trong, n6 phai duge chuan b

va gioi thigu sao cho giam t4i da cac anh hudng bén ngoai 1én két qua danh gia,

phan tich cua thanh vién vi vay cdn tuan theo mot sé quy tac sau day:

¢ Khéng cho thanh vién biét trudc miu thir cho dén khi da vio phong phin tich
cdm quan va nhén dugc phiu cau hoi, nhur vay két qua tra 1o s& tin cély hon.

* Ma héa miu thir: méi miu cin gén mét mi b, théng thudmg ¢6 3 ky tyr (3 sb
hodc 2 56 va 1 chir cai). Ngudi ta dung bang sé ngdu nhién (Phy luc 1) dé chon
mi cho cic miu.
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Céac mau phai dong nhat vé dung cu dung, khdi lugng, nhiét do. Nhiét do co
anh hudng 16n 161 phép thir phan bigt vi néu 2 miu khac nhau vé& nhiét 46 thi
cac thanh vién s& bj nhiét d6 cta miu lam anh huong tai ciu tra loi chir khéng
phai ban chat cia miu.

Chi v cudi ciing 14 vé trét ti trinh by mau: Hai miu A va B phai duge gidi
thiéu béng nhau vé vj tri trong céc t6ng s6 lan thu, nghia 13 sb lan A duoc thir
trudic phai bang s6 lan B dugc thir trude.

Phong thi nghi¢m Phén tich cim quan

PHIEU CHUAN B[ THi NGHIEM
Phép thir so sanh cdp

Tinh chét : B§ ngot Ngay thir : 14/07/2005
Socdla A Ma 50 sir dung : 341, 526 vt 792
Sacdla B Mi s sir dung : #22, 114 v 197
Nguai | Trinh bay Ma sé Cautralei | Cautra | Nhan
thir mau nhén duge | loi ding |~ xét
1 AT BA 241, F32 526, 114
2 _T:_f_\u AR 114, 52&; 792, 197
10

SR ek U] T d b b d ik MR e 0 T 1 et bl T 3 A b v p

L TeeTIE AT SR T S TR TR M 20T AL

Hinl 3.1.1b: Vi du vé phiéu chudn bj thi nghiém cua phép thir so sénh cdp

Trong mbi lan thir, ngudi thir s& nhin durge tirg cap san pham va mot phidu tea i
(hinh 3.1.1c). N§i dung cia phiéu nay la huéng din ngudi thir tién hanh thir ném
theo dung quy dinh cta ngudi diéu hanh thi nghiém. Ngudi thir s& ghi lai cau tra
1&i ¢ha hg vao phiéu nay. Yéu cau dbi vdi phiéu tra ki phai day da, ré y va ngﬁn
gon. Tranh nhitng cdu hudng dan ruom ra lam ngudi thir bi nham lin trong qua

trinh thir ném dan dén nhimg sai sé6t khng dang cé.
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Phong Thi nghi¢gm Phén tich cim quan :

iy

PHIEU TRA LOI
Phép thir so sanh ¢ip
Hovatén: LZ A Ngay thir : 14/07/2005

RO TS SRR

Ban nhén dugc 2 méu socdla ¢6 ky hiéu 341 va 732. Ban hay ném tir
trai qua phai va cho biét miu nao ngot hon ? ‘
Chu v str dung nuéc va banh my thanh vi sau mdi lan thir.

Tra loi:
Téi nhan thdy miu =41 13 miu ngot hon va sy khac biét giita 2 miu
nay la :
Khéng nhin thay duge
Nhin thay dugc X
R& rang
NN XK€t e,

. P i I ——

3.1.1.3. Xur ly két qua

Ghi lai cau trd 16 clia ngudi thir vio phiéu chudn bi. Tinh tdng s lin mdi san
pham A hoac B dwoc lva chon. Tinh téng 50 ,lén cac cip mau dugc dua ra (bang so
lugng ngudi thir nhén véi s6 lugng 1ap). Két qua cia phép thir duge xir ly theo
chuan thong ké x* (Khi binh phuong), mt phia hay hai phia.

Vi du:

M&t co s& san xuit mudn so sénh’Z mau socdla A va B xem d¢ ngot cua ching ¢6
khac nhau khong? Nguoi ta da tien hanh chuan bj mau, phi¢u cdu hoi nhwr trén va
gidi thiu cho 10 ngudi thir, moi ngudi 1am 2 1an (2 lan 13p). Két qua thu duogc sau
khi thi nghiém 13 20 cau tra 1&i trong do6 ¢6 8 ciu ndi A ngot hon B va 12 cau n6i B
ngot hon A. Liéu chiing ta c6 thé két ludn mau B ngot hon mau A hay khong ?

Miu $6 lan mau dwge danh gia 1a
Ngot hon Nhat hon

A 8 12

B 12 8

Céch 1: Dya vao chuin ¥ (Phy luc 3). Néu gia tri ¥ tinh duge 16n hon hodc béng
gid tri X (Khi binh phuong tiéu chudn) & mét mirc ¥ nghia & ndo dé thi 2 miu
dugc coi 1a khac nhau & mirc y nghia d6 (0 =)

Cong thire tinh:
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2_ (O'T)Z
= Z___T

trong do:

O: gi4 tri quan sat duge trong bang trén (0 = 8; 12; 8; 12).

T: gia tri 1y thuyét tinh dugc vdi gia thiét 14 2 san pham khdng khac nhau
(& day T=10)
(8-10)° . (12-10)° L -10)° .\ (8-10)?

10 10 10 10

Tra Phuy luc 3 ta dugc (trong phép so sanh 2 mau trén day s6 béc tu do béng 1N

Y = 3,81 & mirc ¥ nghia e = 5%

¥ = 6,64 0 mirc y nghia = 1%

e = 10,83 & mirc ¥ nghia a= 0,1%
> XK
¥ tinh toan duoc khéng lém Yo & ca 3 mirc y nghia nén c6 thé két ludn dugce ring
hai san pham nay khéng khéac nhau vé 46 ngot.

Taco:y =

=1,60

Cach 2: Dya vao bang i ngudi ta lap céc bang tra sin “sé lugng toi thiéu” ciu
tra 101 cho mot san pham trén tong s6 cac cu tra i dé két luan duge réng 2 san
pham khac nhau vé tinh chét d6. O day xay ra 2 trang thai so sanh, neéu sy khic
nhau vé dé ngot clia A va B chua biét, (Aco thé ngot hon hay kém ngot hon B) ta
goi 13 so sanh 2 phia. Neu sir khéc nhau vé dé ngot cia A va B 1a biét truede (vi dy
A ngot hon B) ma ta mudn xac dinh sy khac nhau nay cé y nghfa khéng, ta goi la
50 sanh mét phia.

Phu luc 2 cho ta “5d !uqng ti thidu n cau tra toi” trong tong s6 m cdu tra 151 dé sy
khéc nhau 1a ¢6 nghia & cac mirc y nghia abing 5; 1; 0,1%.

Trong vi du trén, tra dong 20 cau tra 10i ta thiy cén it nhat 15 cau (cot so sanh 2
phia) néi B ngot hon A dé B dugc coi la ngot hon A & murc y nghia o = 5%. Thuc
té chi nhan duge 12 ciu tra 161 nhu vay nén khong thé két luan duge B ngot hon A.

3.1.1.4. Bdo cao két qud
Hinh 3.1.1d 14 minh hoa vé bao cdo thi nghiém cia phep thi nay
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Phang Thi nghig¢m Phan tich cam quan

BAO CAO THi NGHIEM
Phép thir so sanh cjip

Myc dich: So sanh 8 ngot ciia 2 miu sdcdla A va B siT dung phép thir so -
sanh clip. :
MG ti thi nghigm: Hoi dong cam quan gdm 10 ngudi thir da qua huén
luyén vai 2 lan 1ap. M3u thir duge chudn bj va thir ném trong diéu kién
nhiét d3 phong (20°C). Trong thi nghiém da sir dung chudn théng ké ¥ hai
phia @& tinh toan két qua _
Két qua: Két qua tinh toan da chi ra ring khéng c6 sy khéc nhau vé do
ngot giira 2 san phim.
Phy lyc: Phiéu chuan bi thi nghiém

Phiéu tra li.

Ly = = E LTSRS TE I T Mty S e s s e e v

SHIY LN e s WL . .

T e oEe wea

Hinh 3.1.1d: Vi du vé bdo cdo thi nghi¢m cia phép thir so sénh cap
3.1.2. Phép thir cho diém

3.1.2.1. Gidi thi¢u vé phép thir

Trong thyc t€ nhiéu khi ngudi ta mudn so sanh nhidu miu véi nhau vé nhidu tinh
chit cam quan & cac mirc d§ khac nhau. Phép thir cho diém thuémg dung dé xac
dinh xem mirc d6 khac nhau vé& mét tinh chit cam quan nao dé giira hai hay nhiéu
san phdm 1a bao nhiéu.

daa-

o

A

(

Hinh 3.1.2a: Minh hoa vé phép thir cho diém

Trong phép thir nay ngudi thir sé nhan duge déng thoi tit ca san phdm cin danh
g1a. Nhifng nguai nay thudng (4 nhirng chuyén gia cam quan, da cé thoi gian dai
huan luyén va lam viéc trong linh vuc nay. Sau khi ném thir, ngudt thir s& danh gi
cudng d¢ cua tinh chat cam quan cia méi san phim thong qua mot diém sé twong
img vGi mot thuat ngit mé ta cudng do ciia tinh chét 4y da duoc quy dinh sin.
Thang diém thudmg ding trong phép thir ndy 1a thang 6 diém. Thang diém hay
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thuat ngit md ta cudng dé la do ngudi diéu hanh thi nghiém lya chon, tuy nhién
can-tranh nhirng thuat ngir khong rd nghia.

3.1.2.2. Phuromg phap tién hanh

Ciing nhu nhitng phép thir trude dé dam bao cho chat lugng ciia phép thir ngudi ta
lap phleu dman bi thi nghiém. Trén phleu ciing gdm cac ndi dung nhu trat ty trinh
bay mau cho moi ngudi thir va cho moi lan 13p, cac bd mi sé ngiu nhién dang cho
cac mau, bang ghi lai két qua cho diém cua ngudi thir..

Phiéu tra 101 cia phép thir cho diém duoc trinh bay trong hinh 3.1.2b. -

Phong thi nghi¢m Phén tich cim quan

PHIEU CHUAN B] THi NGHIEM
Phép thir cho diém

i

San pham : Bia Ngay thir : 14/07/2005 ‘ 2
Tinh chat : Vi ding Thang diém s dung : Thang 6 diém 3
x Mi 56 cho cac lan 13p §

Mau 1 2 3 4 i

A 375 3

B g32 3

C 172 3

4 i . &t qua cho die 3

Naudi thir Tra} twr tgmh _ M3 s6 Két qua cho diém 3
= . hay mau A B . C E
I ABC 375, €32, 172 = 1 2 g

2 BCA @=2, 172, 325 = 2 2 §

3
1

3

12 5

e g R

Hinh 3.1.2b: Vi du vé phidu chudn bi ctia phép thir cho diém

Trén phiéu tra I&i ciia phép thir nay ngoai phan gigi thidu cda ndi dung phép thir thi
can ghi lai thang diém sir dung véi nhitng thudt ngir mo ta cép 46 cia tinh chét cin
so sanh. Doc gia co thé tham khao hinh 3.1.2c vé cach chuan bi phiéu tra I&i cho
phép thir cho diém. ’

57



Phong Thi nghi¢ém Phin tich ¢Am quan

PHIEU TRA LOI
Phép thir cho diém
Hovatén: Lf A Ngay thir : 14 /0772005

Ban nhén du'o"c 3 mAu bia ky hiéu 375, 832 va 172. Ban hay ném va dinh lugng
cudmg d6 vi dang cua mdi mAu theo thang diém sau :

Khéng fiiing :0 Déng K]
Ding rat nhe 0 1 Béng manh 14
Ping nhe 02 Rat dang .5
Chu ¥ diing nudc va banh my thanh vi sau mdi lan thir.
Triloi:
May 275 g32 172
Diém 3 1 2

N L E I S PP S

ik AR R d o DT AT I e d SIS R

Cagl T LR Y b

fanara

- e T

Hinh 3.1.2¢.Vi du vé phiéu tr I6i ciia phép thir cho diém

3.1.2.3 Xirly két qua
Vi dy:

Mudi hai ngudi thir da tham gia dénh gia vi diing ctia 3 san pham bia cung cép boi
3 nha san xuit khac nhau theo phuong phap cho diém (thang diém 6). Két qua
danh gia dugc tap hop trong bang sau:

- e b
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Ngudi thir R NII;" = Téng
1 ) 1 2 &
9 3 2 2 Vs
3 2 ol 2 &
4 3 2 2 7
3 3 2 2 >
6 2 2 2 7
7 4 2 3 2
8 2 2 2 &
9 2 o 1 3
10 2 1 1 5
i1 3 2 2 F
12 3 1 2 &
Tong 23 20 23 F&
Trung binh 275 1,67 1,92



Trong trudng hop ¢6 3 mau trd 1én ngudi ta thudng ding phuong phép phan tich
phuong sai ANOVA (Analysis of Variance). Phurong phap glup tinh duge chudn F
dé kiém dinh xem liéu 3 mau c6 khac nhau khéng? Néu c6 ta s& dung chuin tiép
tyuaen 46 xdc dinh mau nao khic mau nao. Mot cau hdi nira dit ra 1a cac thanh vién
cho diém c6 khéc nhau hay khong? Néu c6 ai cho diém cao hon ai?

Chuén F 1a twong quan gura phuong sai tinh riéng cho tung yéu t6 (mau hay ngudi
thi) so voi phuorn& sai sai s cuoa thuc nghiém. Néu giatr F tmh duorc lém hon
hoac bana gia tri F,. & mdt mlrc y nghia nao do6 thi sy khac nhau vé yeu té d6 duge
coi 1a cd nghia & mire y nghia d6.

CAC BUGC PHAN TiCH PHUONG SAl

Trudc khi thue hién phan tich phuong sai mét bang phan tich so lidu, cin thyrc hn:n
mot so tinh todn trude dé xac dinh hé s hiéu chinh (HC), tdng c4c binh phuong
(TBP), s6 bac tr do (Btd), binh phuong trung binh (BPTB) vé tuong quan phuong
sai (hay gia trj F) '

l. Tiph hé so hiéu chinh: . .
Hé 56 hidu chinh = (tbng)*/ sb cau tra 15i
HC  =76%/36=160,44

2. Tinh téng binh phuong:
Tong binh phtrmw clia mau = (Téng binh phwong téng diém cia mdi mau/
téng sé cau tra I6i cho timg mau) - I-IC
TBP,, =(33*+20"+23%/12-HC
=168,17-160,44=7,73
Tdng binh phuong ngudi thir = (téng binh phuong téng diém cho boi mdi ngudi
thi/sd ciu tra lai cia tng ngudi lhu) HC
TBP, =(6+7°+6+..+6°)/-HC
168 00 — 160, 44 7,56
Tdng binh phuong toan phan = Tong bmh phuong cta timg diém - HC
TBP, =(3’+3+22+3+  +2)-HC
=182 - 160,44 = 21,56
T6ng binh phurong duw =TBP,, - TBPy, - TBP\
TBP,, =21,56-7,73-7,56=627

3. Tinh sb bic tr do: bac ty do cua dai lugng nao bang téng dai lugng d6 trir di |

Bic tr do cla mau = $6 fugng mau - 1
Btd, =3-1=2

Bac tu do ngudi thir =84 lugmg ngurdi thir - 1
Bid, =12-1=11

Bic v do tng = Tong sb cdu tra Idi - 1

Btd, =3*12-1=35
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Bic ty do clia sai sb = Béc ty do tong - (Bac tyr do ciia ngudi thir + Bac
tu do cita mau)
Btd, =35-(2+11)=22

4. Tinh binh phuong trung binh: : .
Binh phuong trung binh (BPTB) dbi v&i mét bién nao d6 (Miu hay Ngudi thir) [a
thuong sé ciia tdng binh phuong chia cho s6 bac tr do tuong g,

BPTB,, = 7,73/2 =387

BPTB,, = 7,56/11 = 0,69.

BPTB, =6,27/22=10,29

5. Tinh trong quan phuong sai:
Tuong quan phuong sai cia miu ( Fn) 1a binh phuong trung binh cta cidc mau chia
c¢ho binh phuong trung binh clia sai sé:

Fun =3,87/0,29=13,34
Tuong quan phuong sai ¢ia ngudi thir (F,,) la binh phuong trung binh cta ngudi
thir chia cho binh phuong trung binh cia sai sé:

Fi =0,69/0,29 =238
Cac tinh toén trén duge tap hop lai trong bang phén tich phuong sai;

BANG PHAN TICH PHUONG SAI

Nguon goc phwong sai Btd TRP BPTB F
Mau 2 FF3 2,8 13,347
Ngurdi thir 11 *.5& 0.69 2,58
Saj sd 22 &,2F 0,29
Tdng 35 21,56

So sanh giita cdc mdu: ‘

Gi4 tri F ddi véi cae méu 13 13,34. Gia trj F tra tir Phu luc 6 13 3,44 tong (mg vai
ot n; = 2 (56 bac ty do clia mau) va hang n, = 22 (sb bic tur do coa sai s6). Nhdn
thdy F > F,. nén cé thé két ludn duoc ring cac mau khac nhau ¢6 nghia. O murc y
nghia 1%, biéu thj bang 2 dau * & gia trj F.

Cl}uén F chi cho phép chung ta két luan cac mau c6 khac nhau hay khéng. Mubn
biét mdu nao khac mau nao can tinh tiep “gid trj khdc nhau nho nhat’ (KNCN) tir
céc s0 ligu trén & mirc y nghia nao d6. Néu sy khac nhau cia 2 gia trj trung binh
cia 2 méu bét ky Ién hon hoc bang KNCN thi 2 mau d6 khac nhau & mic y nghia

dd lua chon.
KNCN =t * 1/BPTB”/M
trong do: £y, = 3,56 (tra phy luc 7)
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BPTB, =0,29
n =12

KNCN =3,56 * /0,29/12 = 0,55
Ta c¢é bang s6 diém trung binh cia cic miu sip xép theo chiéu giam din nhu sau:

—

A C B
2,75 1,92 1,67

So sanh cac gia tri trung binh cia cdc mau xem liéu mirc dd khac nhau bang hay

{on hon 0.55.
o A-B=275-1,67=1,08>0,55 2> AkhacB

A-C=275-192=0,83>0,55 > Akhac C

C-B=192-197=0,22<0,55 2 Ckhong khic B

Ta ¢4 thé bi¢u dién két qua bing cach sir dung 1 chir cai ghi trén s mil cia céc gia

tri trung binh dé chi ra su khac nhau cua céc gia tri d6. Nhiing gié trj trung binh

khong ¢6 chung mot chir ¢ai biéu thi mét sy khac nhau ¢ nghia.

Két qua cudi ciing dugc biéu dién:

A C B
2,75 1,92° 1,67°

Nhu viy mau A dang hon mau C va B, hai mau C va B khong c6 su khac nhau.

So sanh gitka nhimg nguwot thie:

Gia trj F d&i v6i ngudi thir trong bang két qua phan tich phuong sai 12 2,38 16n hon
g:a tri Fy. tra tir Phu luc 6 1a 2,23 twong ung vai et my = 11 (sb bac tw do cla mau)
vi hang n, = 22 (sb bac tu do cia sai so) C6 thé két luan duge rang giffa nhing
ngurdi thir ¢o su khac nhau vé cach cho diém ¢ mirc y nghia o 13 5%, biéu thi bang
mot dau * & gia tri F. Tién hanh tinh KNCN déi vai cac ngudi thir nhu déi véi cac
miu ta sé biét duoc thanh vién nao khae thanh vién nao

KNCN =t* (BPTB, /n

trong da: t',,  =5,20 (tra phu luyc 7) )
BPTB,, =029
n =3

-

KNCN =5,20 * 1/0,29/3 =1,62
Ta ¢6 bang s6 diém trung binh ciia ngudi thir sap xép theo chiéu giam dan nhu sau:

57

S2

S4

S5

S6

Sil

S1

S3

58

512

510

S9

3.0

2,33

2,33

2,33

2,33

2,0

2,0

2,0

20

1,67

1,0

233
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Ngudi ta so sanh cic gia trj trung binh ndy v&i nhau xem mirc d§ sai léch bing hay
16m hon 1,62:
§7-89 =3,00-1,00=2,00>1,62
§7-810=3,00-1,67=1,33<1,62
S7-S12=3,00-2,00=1,00<1,62
§2-89 =233-1,00=1,33<1,62
S$4-510=2,33-1,67=0,66<1,62
Két qua cubi cing nhur sau:

S7 S2 S4 S5 S6 S11
3,00° 2,33® 2,33® 2,33 2,33° 2,33%
S1 S3 S8 S12 S10 89
2,007 2,00% 2,00% 2,00° 1,67% 1,0°

Ngudi thir thir 7 cho diém cao hon hin so voi ngudi thir thir 9. Cach cho-diém cia
ngudi thir thir 7 pht hop véi cach cho diém trung bmh cia cd nhom: pho mat A
dugc cho diém cao nhit va pho mat B nhan dugc diém sb thap nhat. Ngudi thir thir
9 tuy cho diém thap nhat song cach cho diém cia ngudi thir ndy ciing phi hop véi
ca nhém. Khdng cd sy khac nhau giira ngudi thir thir 3 va thir 8, ho cho diém 2
miu A va B nhu nhau.

3.1.2.4. Bdocio .
Bao cao ciia phép thir cho diem mé ta trong vi dy trén duge minh hoa qua hinh 3.1.2d.

Phéong Thi nghi¢m Phin tich ¢cdm quan "y

BAO CAO THf NGHIEM
Phép thir cho diém

ISR F BT T

Muc dtch So sanh vj ding ciia 3 miu bia A, B, C dugc san xuit bdi 3 co
s& san xut khac nhau sir dung phép tha cho didm.
M6 £ thi nghi¢gm: Hoi dong cam quan gdm 12 ngum thir dd qua huin
luyén. Méi ngudi nhan duge 250 ml bia dung trong cbe thiy tinh trong.
MAu bla duqc lwu trif trong td lanh truée khi thir va ddm bdo nhiét d§ lac
thir ném la 12°C, nhiét dé phong danh gia la 20°C. Trong thi nghi¢m d3 su
dung phucmg phép Phén tich phuong sai va Tukey dé xir ly 56 ligu.
Két qua: Ket qué phén tich di chi ra ¢é sy khac nhau vé vi dang gilfa méiu
bla A v6i mau B va C & mire y nghia 5% va miu A 1a miu ding nhat. Hai
miu B vaC khéng khéc nhau.
Phy lyc: Phifu chudn bj thi nghiém

Phiéu tra l&ri

Két qua phan tich phucmg sai

e

FITET

[P T [ pi— s e -

H‘ nh 3 1.2d: Vi du vé ban bao cdo cua phép thu' cho diém

o T e el e v mo Lo mw
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3.1.3. Phép thir so hing

3.1.3.1. Gici thigu vé phép thir . )
La phép t}n]r tién hanh trén mét loat mau (hinh 3.1.2a), ngurdi thir duge mai sép xép
nhimg mau nay theo cudng dd hay mirc d ctia mét tinh chét cam quan nao dd.

A B C D

" Hink 3.1 1a- Minh hoa vé.phépp-;;’n;}so hang ~
Chu ¥ réng phép thir so hang chi mang lai thong tin vé thir ty so sénh cudng df

gitra cdc mau (dya trén tinh chét dua ra) ma khong chi ra mirc d6 khac nhau giira 2
san pham dirng sat nhau.

3.1.3.2. Phurong phdp tién hanh

Trude hét phai Yap phiéu chudn bi thi nghiém trén d6 chi rd trat ty trinh bay méu
cho tirng ngudi thir (hinh 3.1.3b). Can thiét phai thay ddi trat ty nay giira ngudi thir
véi nhau ciling nhu la giira nhirng 1an 1ap. Trat ty ndy cb thé duwrge lira chon mot
cach ngau nhién hodc déc gia cé thé tham khdo thém cach bd tri thi nghiém theo
hinh vuéng Latin.

Phong thi nghi¢m Phén tich cim quan #

PHIEU CHUAN B] THi NGHIEM 3

. Phép thir so hang E]

Sén phdm : Pho mat Ngay thir ; 14/07/20035 3
Tinh chat : Mai luu huynh 3

5 M3 sb cho céc lan l3p E

Mau i 7 3 2 .:'

A 372 . . E

B 527 i

C Y 3

D 245 E

- &l aui so b 3

Neudi Trat Ry . €1 qua so hang £
;hfr trmh:bay Mi sb e ond 3rd 4 3
méu R4

] ATLD 270, 507, 237, 245 337 | 527 | 245 | 372 ||}

2 BCDA 57, 237, 245, 372 237 | 245 | 527 | 372 %
e 1
] i

E

Hinh 3.1.3b. Vi du vé phiéu chuan bj thi nghiém ciia phép thi so hing 63



Ngudi thir nhan duge dong thoi tht ca cac miu dd duge mi hoa, ném theo thir ty ¢6
san va ghi lai ket qua vao phiéu tra 1&i (hinh 3.1.3c).

Phong Thi nghiém Phin tich cdm quan

PHIEU TRA LOI
Phép thii so hang
Hoviatén: Lé A Ngay thir : 147072005

BT ]

Ban nhan dugc 4 miu pho mét dung trong 4 lg thay tinh ¢6 ky hiéu 372, 527,
337 va 245. Ban hiy ngiri va sp xép ching theo cudng d¢ mui lwu huynh ma
ban cam nhén dugce tir cao toi thap. Mau ¢6 mii luu huynh ndng nhat xép vao vi *
tri 1 va miu it mii nay nhit xép vao vi tri thir 4.

[T P R,

Chu y ngiri nuéc tring sau mdi lan thir. ;
3

Trd I¢i : :
Vi tri 1 2 3 4 3

M3u c6 md sb 237 527 245 372 i

3

NRAN XL - L 3
k4

o e 1,

e

Hinh 3.1.3¢.Vi du vé phiéu tra 16i cia phép thir so hang

3.1.3.3. Xir Iy két qua

Vi du:

Gia sir 6 8 ngudi thir tham gia vao phép thir so hang mui Iuu huynh coa 4 miu
pho mat, két qua danh gia dugc tap hop trong bang sau:

Mau

Ngudai thir

Bla| A a(w]|w|s]+]
war;m»-twww
PIRIR[R[= (0220
wlw|p|lu|x{s|njw|o

||| AW N —

(.'J
o
[
n
[ X3
=
L)
BN

Tdng

Piém s tng véi m&i mu 14 vi tri ma ngudi thir d2 sép dit cho ching. Budc tiép
theo la tinh tong theo ¢6t (theo mau sin pham). Mau c6 tdng cot nhd 1a miu diroc
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danh gia la co nhiég mui luu huynh hon. Nhung liéu cic miu cé thuc su khac
nhau? C6 hai cach @é tra loi cho ciu hoi nay:

Cdch {: Phuong phap Friedman — Tinh chuin ¥
Chuin ¥’ dugc tink theo cdng thirc sau:

: 12 2, 2 2
X=—F7—=|"'++.+T |-3n(p+1
n_p.(p + 1)[ | 2 p ] (p )
trong do: n ia ngudi thr,

p 12 s6 san pham;

T, 12 tong cot san pham thir p.
) 1
X = —2[302 +15% +11° +242]—3.8.(4+1) =16,65
n p.(p + 1)
Gia tri nay 16n hon gia tri tiéu chuan ¥, = 7,81 & muc y nghia o = 5%, bac tr do
bang 3 (tra bang phu lue 3). Nhu vdy bon mau pho mat khiac nhau vé€ mui luu
huynh & mue v nghia 5%.
Tiép theo can tim sy khac nhau giita cac miu pho mat. Mudn vy ta tinh sy khac
nhau nho nhat cé nghia giira hai gia tri tdng ¢t ciia cdc mau nhu sau:

5= 7. ,n.p.(p+1)
6

Véi Z a gia tri thu duge trong bang Gauss & mirc

2a
p{p-1)
Néu [T, —7;{= & thi san phdm i va j khac nhau c6 nghfa.
Vai o= 5%, ta ¢o:
2a  2.5%
.p.(p ~1) 4{4-1) o '
Tir d6 ta tinh duge xac suat tich w trén dudng cong phén bd chuan tir - cedén Z
bang 99,17% (= 100 - 0,83). Dua vao xac suat tich tu (phu luc 8) ta tinh duge Z =

24
Viys=2.4. f-‘ﬁt—“—) =12,39

Vi gia tri 8 = 12,39 cho phép két luan:
San pham A khac san pham B, C, nhung gidéng D
San pham D khéng khac san pham B va khac C
San pham B khéng khac san phdm C
San pham A D B C
Tong cét 30° 24% 15% 11°

=0,83%
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Cach 2. Tra bang Newell-MacFarlane {phu luc %)
Tacé cac téng cot: TA=30

Tp=24
Ta=15
TC=]1
Tinh : Ta-Tp=30-24=6

Ta~Te=30-15=15
Ta-Tc=30-11=19
TD—TB=24'—15=9
TD_TC=24_11=13
Tg-Tc=15-11=4
Tra bang Newell-MacFarlane & vi tri 4 mau va 8 ngudi thir ta dugce gia trj 14 &
mirc y nghia o= 5%.

Néu I?: - T;| >14 thi san phdm i va j khac nhau cé nghia. Vi cach tinh niy cling

cho két qua gan giéng nhur cach tinh 1.
San phdm A D B
Tong cdt 300 24° 15° 1°

3.1.3.4. Bdo cdo két gua
Hinh 3.1.3d 14 vi dy vé ban bao cao cho phép thir nay.

Phang Thi nghi¢m Phén tich ¢im quan

BAO CAO THi NGHIEM
Phép thir so hang

Muyc dich: So sanh mui lvu huynh (mét 13i vé mui cia pho mat) cia 4 miu
pho mat A, B, C va D sir dung phép thir so hang
M6 ta thi nghigm: Hoi dbng cam quan gom 8 ngum thir d3 qua huén
luyén. Méi ngudi nhan duge 25 g mau pho mat cit vun dé trong lo thay
tinh nit mai, phéng thir ¢6 nhiét d¢ la 22°C. Trong thi nghiem da st dung
phucmg phép Friedman (bang Newell- MacFarlane) de xir ly sé ligu.
K&t qui: Két qua tinh toan da chi ra 4 miu khéc nhau vé cudng d6 mii luu
huynh ¢ muc y nghia 5%.
Phy Iyc: Phiéu chuin bj thi nghiém

Phiéu tra 1oi

Két qua phén tich phuong sai

B et i Pt e A T e . e - i

Hinh 3.1, 3d Vi du vé ban bdo cdo ctia phep thu" 50 hang
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3.1.4. Phép thie mé ta (hay phwong phap xay dung profil san phiam)

3.1.4.1. Gidi thi¢u vé phép thir

La phép thir gdm 2 hay nhiéu mau va ngudi thir duge mai xac dinh xem cdc miu
nay khic nhau & dic tinh nao va d6 16n cia su khic nhau nay bang bao nhiéu?
Phép thir nay duoc dung khi ngudi ta da biét 1a giira cac mau c6 sir khac nhau va
mubn tim hiéu dac trung cia si khic nhau nay.

Phép thir mé ta ciing dige sir dung dé mé ta chi tiét cac tinh chat cam quan cia
mot s6 san pham dé nghién ciru cac tinh chat dic trung cua san pham dé

K YWY repTRvrImpspmearny

Hinh 3.1.4a: Minh hoa phép thir mé ta
3.1.4.2. Plnrong phdp tién hanh
Phép thir mé ta co 3 bude:
¢ Lua chon cac dic tinh can danh gia;
e  Thuc hién cac phép thir so b dé cac thanh vién cling théng nhét céch sir dung
thang cuong d6 da dua ra;
s Danh gia cudng dd cia cac dac tinh di chon trén thang.

i bift cdc tinh chal

cdn ddnh gia? Diing

Danh sdch cac tinh chit

Phép thir so bd

|

Phép thir cubng dé

1

Bdo cao

Hinh 3.1.4b: So db cdc budc tién hanh
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Néu cac dic tinh cam quan cla sin pham chua biét thi bat ddu tir bude dau tién,
con néu cac dac tinh nay da biét thi bt dau ur bude 2. Ngudi thir tham gia vao
phép thir nay phai dugc hoc va duge huén luyén “lam vigc” trén cac tinh chit cam
quan cin danh gia. Day 1a mot phép thir tuong dbi ton kém ké ca vé mit thai gian
1an kinh phi. Xem so dé cac buéc tién hanh Hinh 3.1.4b

Phong Thi nghi¢m Phin tich cim quan

T

PHIEU TRA LOI
Phép thir mé ti

Hovatén: Lé A Ngay thir : 1470772005

Ban nhan duoc 3 Ioal banh quy A, Bva C. Hay xac djnh cudmg df cita cic tinh
chat cam quan ciia mi loai banh trén thang diém.

PR TEE PR S CRITER IR F T3 E 9 F P

Cudng d¢ thap ) Cutmg di cao
L3 g 4 3 ¢ 1 8 3
1. Mau vang &
| | ] | | | | |

2. Hinh dang sic nét

3. Dén

4. Miii chay khét

Nhin xét :

5. Miii bo e
6.Vi ngo-t L ! ! L 1 ! 1 | J 5

7. Vi béo ngay - l L L ' L ! ' | ) §

8. Vi.man [ WO SN N N B W |

9. Dé tan 1 L . 1 | | ] 1 ;
~* 10. Nhio I | ! | I | L1 |
11. San byi L 1 I i 1 1 1 | ) ?.
12. Hau vj e 1 | | | | | | | - :

;

Hinh 3.1.4c: Vi du vé phiéu tra 161 ctia phép thir mé G
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Trude hét ta lya chon cac dac tinh cin danh gia (vi du 12 tinh chat: mau vang, hinh
dang sic nét, do don, mui bo, mui chay khét, vi ngot, vi man, vi béo ngdy, tinh dé
tan, nhdo, san bui, hau vi). Sau d6 xéac dinh thang cudmg do (v1 dy thang 9 dlem)
Phiéu tra 1&i c6 the nhu trong Hinh 3.1.4c. Mai thanh vién s& nhan dugc phneu cho
diém va cic mAu san phim cin danh gia. Ho s& ném thir ting mau va xac dinh
cudng 4o clia timg chi tidu yéu cau trén thang 9 diém di sir dung.

3.1.4.3. Xur IV két qua

Ngudi diéu hanh thi nghlem ghi lai diém cho bai timg thanh vién cia héi ddng vao
mét bang tong hop va tinh gid tri trung binh cho ting mau d6i véi timg Chl tiéu.
Gia tr] trung binh nay ding dé b1eu dién trén do thi dang cot, dang dudng gép khic
hoac dang hoa gio. Con bang tong hop dung dé tinh toan, so sanh sy khac nhau cé
nghta cua cac mau néu mudn, theo chuan t (d8i v&i 2 miuy, 1 chi tiéu) hoic chuin F
(Vi tat ca cac mau va cac chl tiéu).

Cac két qua s& dugc bidu dién dudi dang db thi hay hoa gi6.
Trong kkeu hoa gid, thuomg cac tinh chit t6t ciia sin pham dugc biéu dién & phan

trén truc nim ngang (mii bo, vi ngot) con tinh chat xdu & dudi (nhio, san buyi).
Nhin vao két qua biéu dién trén hoa gié ta ¢6 thé nhan ra 2 dic tinh cua san pham:

Tinh chat nao la tinh chét ndi bét trong s6 cac tinh chét nghién ciru. P6 13 nhimg
tinh chat ¢o gia tri cuong o cam quan 16n.
Trong §6 cac tinh chat nghién ciru (nhit 1a d6i véi nhitng tinh chat dic trung), cac

san pham khac nhau & tinh chat nao? (La nhing tinh chat ma cac san pham khong
¢o cung gia tri cudng do trung binh).

Ghi chii: Trong thang cuong d¢ co chia khoang nhur trén g0| 1a thang cuong 49 ¢
cau tric. Loai thang cé cau triic thudng sir dung vai gid thiét rang syr khac biét vé
cuong dd cha cac tinh chit cim quan bién dbi tuyen tinh va trong méi nic thang
curong do tinh chat d6 14 nhu nhau. Ngum ta con dung thang cudng 4@ khdng co
chu tric dé so sanh nhiéu tinh chit caa cac san pham Labc nay thang thudng 1a mot
doan thing dai 10 cm. Mt trai 13 diém 0, ing véi cudng d6 thap nhat va mut phai
1a diém 10, ang véi cudng dé cao nhit. Cudng 4§ cla mdt tinh chat nao dé 1a 49
dai tor mat trai thang t6i diém duoc danh dau. Thang khong cé cdu tric thudng sir
dung véi gia thiét ring sy khac biét vé cudng dé cac tinh chit cam quan gilra cac
mau 13 rit 1dn va sy khac biét nay khéng con nim trong pham vi bién doi tuyen
tinh ciia cudng d6 cam nhan. Loai thang nay cho phép céc thanh vién danh gid mét
cach “tu do” mic d6 cam giac nhdn duge ma khéng bi phu thude tdm ly vao mét
thang da dinh san.
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Hinh 3.1.4d: Minh hoa vé dé thi dang gdp khiic va dang hoa gi6 biéu dién két qua
trong phép thir mé ta

Ghi chi: Ngudi ta ciing thuomg ding phép thir mé ta nay dé xéac dinh mirc 4o pha
loiing cho phép thir cia cac san phdm c¢é mii vi dam dic nhu: nude mim hay xi
dau goi la profil pha lodng.

3.1.5, Phép thir wire lwgng do lon
Cudng dd cam gidc S nhdn duoc quan hé véi cudng d6 chit kich thich I theo ham
{xem myc 2.1.3.2):

InS=nInl +K
Trong thuc 1€ san xuét ngudi ta thuong dat van dé:
- V&i cudng d¢ cam gidc nhén duge khi thir ném thi mau thir cé ndng d6 (hay
cuong do) chat kich thich 13 bao nhiéu?
- Néu bd sung moét lugng xac dinh chét kich thich vao san phém thi cudng dd cam
gi4c 1a bao nhiéu?
Béi toin dan dén viéc xac dinh hé s6 n va K trong céng thic thuc nghiém trén day
trong mét diéu ki¢n san xuat nhat dinh. Mgt cach thong thudng ngudi ta chuin bj
mét loat mau 6 nong dé chat kich thich khac nhau (bién ddc lap 1) va cho thir ném
dé xdc dinh cudng do cam giac (bién phu thude S). Bé chuan héa gia tri coa S cho
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dupe bai tit ca cic thank vién ngudi ta thudng so sanh nd vai mét gia trj chung: dé
1a ma tri nhan duge voi mét mau kiém ching R.
Trude hét ngudi thir danh gia mau kiém chimg R va gan cho no mot dlem bt ky,

sau do danh gid cac mau thir va gan cho ching nhimg diém sb ty 1& v6i miu kiém
chimg theo cudng d9 nhén duge.

Vi du dé xac dinh ham quan hé “cudng 46 vi ngot — néng d6 du'orng” ta tién hanh
nhu sau: chudn b mét dung dich dudng co nong &6 xac dinh lam mau kiém chimg
R, 5 dung dich dudng c6 nong do khic nhau, trong d6 c6 mt mau c6 nong do
bing R. Gia sir cé 5 ngudi thir voi két qua nhu sau:

Thanh R Céc dung dich thir cé néng d% g/
vién Nong do g/l 10 20 40 80 160
1 10 2 4 8 20 50
2 5 i 3 5 10 30
3 20 -1 7 20 60 200
4 100 10 30 60 100 200
S 50 10 25 50 100 | 200

Tir bang $0 liéu trén co 2 cach tmh:

Céch tinh I: Trude hét phai chuyén diém vé cung mét gia trj diém ciia mau kiém
ching. vi du 1a 10:

T\:z‘;‘l R 10 20 40 80 160
| 10 2 4 8 20 50
2 10 2 6 10 20 60
3 10 0.5 3.5 10 30 100
4 10 I 3 6 10 20
5 10 2 5 10 20 | 50

Sau do chuyén cac gia trj trén sang logarit ty nhién:

Thanh vién 10 20 40 80 160

1 0,693 1,386 | 2,079 2,996 3,912

2 0,693 1,792 2,303 2,996 4,094

3 - 0,693 1,253 2,303 3,101 4,605

4 0,000 1,099 1,792 2,303 2,996

5 0,693 1,609 | 2,303 2,996 3,912

Trung binh logarit (In.§ ) 0277 | 1,428 | 2,156 | 2,938 | 3,904
Logarit nf)ng d6 mau thir (InC) | 2,303 | 2,996 | 3,689 | 4,382 5,075
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Tir hai ddy gia trj InS va InC theo phuong phap binh phuong téi thiéu ta tinh duge
ham:

InS = 1,26.InC - 2,52 (v&i hé sb tuong quan [& 0,99)
D6 thi clia ham s trén ¢6 dang tuyén tinh véi tgee = 1,26, c6 nghia 13 khi In(néng
d¢) tang 1,26 don vj thi In(cudmg d6) tang Ién 1 don vi.
P4 thi trén 1a duéng chuén ciia ham quan hé "ndng do - cudng do". Néu biét nong
do ta s& tra hoic tinh dugc cudng do dd ngot hodc nguoc lai.
Ghi chii: Phép thir ndy nén duoc tién hanh bai nhitng chuyén gia thir pém co kinh
nghiém, ddy dung dich phai di I6n va trude khi chuan bj dung dich can tinh budce
nhay giira 2 dung dich canh nhau.
Cdch tinh 2: Truc hét chuyén céc gia tri thd vé logarit ty nhién, tiép theo chuén
hoa céc gia trj cia mdi thanh vién sao cho téng céc'gié tri cho mc"_)i thanh vién bang
nhau. Vigc hiéu chinh nay khéng 1am thay d6i méi quan h¢ diém gilra cic dung
dich d6i vai moi thanh vién, Tir d6 tinh gia tri trung binh cho méi dung dich va
tinh ham hoi qui lnS = f'(lnC) nhur cach 1 ta duge : InS = 1,27.InC - 2,70.
Cach tinh nay cho h¢ 56 goc giong cach 1. (Sy khac nhau giira 1,26 va 1,27 1a do
lam tron so6)

3.2. NHOM CAC PHEP THU KHI CAC TINH CHAT CAM QUAN KHONG PUQC CHI RA

Théng thudng cac phép thir nay ding dé phan biét 2 hay n!1iéu san pham vé mot
hay nhiéu tinh chat cam quan ndo d6 ma ngudi thir khdng biét trude. Ngudi thir chi
duge mai dé so sanh xem ¢6 su khac nhau mot céch tdng thé giira 2 hay nhidu san
pham hay khéng? '

Céc phép thir thugc nhém nay thuong 1a cic phép thir phan biét bao gdm:

» Phép thir tam giac

e Phép thir 2-3 (Duo-Trio)

¢ Phép thir A khdng A

¢ Phép thr phdn nhém

Sau diy ching ta s€ tim hiéu mét s& phép thir tiéu bidu.

3.2.1. Phép thir tam giac

3.2.1.1. Gi6i thiéu vé phép thir

Phép thir tam giac duge sir dung nham xac dinh si khac nhau gilra 2 san pham ma
khéng can biét ban chat cia su khac nhau dé. Trong trudng hop ¢6 nhidu sin pham
can danh gia thi tién hinh phép thir tam gidc trén timg cap san pham.

Trong phép thir tam gidc, nguoi thir s& nhan 3 mau (hinh 3.2.1a) trong d6 2 miu
gtong nhau (goi la cac mau lap lai). Nguoi thu duge méi thir cac méau va tim ra
mau nao 12 mau khéng lap lai (mau khac véi 2 mau con lai).
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Hinh 3.2.1a: Minh hoa phép thir tam gidc

Phép thir nay duoe ap dung trong trudmg hop sy khac nhau giia 2 san pham Ia tuong dbi
nho. Néu nguai thir khéng xéce dinh duge mau khéng lap lai thi ho van phat chon ra mét
mau bét kY, nhur vy x4c sudt d& ngudi thir d6 lua chon duge cdu tra 11 ding mot cach
ngau nhién 1a 1/3, cé nghia 13 1/3 s6 cau tra ki 13 ding khi ngudi thir khéng cam nhén
durge sir khac nhau giira cac mau.

Cuiing nhur céc phép thir cdm quan khac, s& 14n bd 3 miu dugc dem thir 13 yéu 16
quyet dinh su chinh xac cia phép thir tam giac. Ngu‘cl thir trong phép thir nay
khong nhit thiét da phai qua qua trinh huin luyén va sb luong ngudi thi 1a bao
nhi€u con tily vao_ diéu kién thuwe té. V& mat ly lhuyet thi md hinh théng ké cia
phép thir nay 1A mdi ngudi thir danh gia bd san phim mét lan. Tuy vay trong thue
té diéu nay khong phai luc nao cung thye hién duge. Do vay dbi véi ngudi didu
hanh phép thir thi 2 ciu hdi sau can duge giai quyet trudc tién:

e Cin tién hanh bao nhiéu lan thir ?

s Co thé cd duoc bao nhiéu ngudi thir ?

Tim dugc con s6 tra 167 cho 2 cu hdi trén thi ngirdi diéu hanh thi nghiém s& xdy
dung duoc cho minh mé hinh thuc nghiém coa phép thir bao gom céc théng tin
nhu: 50 lan thir, s6 ngudi thir, so 1an lap can thiét va ke hoach gigi thigu mau.

3.2.1.2. Phuromg phap tién hanh

Lap phiéu chuan bi thi nghiém nhu hinh 3.2.1b, rong d6 phai dam bao trong mot
nira sé I“ln thir thi ngudi thir nhén duge mau A 1 mau khong lap lai va nira con i
nhan mau B 13 mau khong ldp lai. Trong truong hop 1ap lai phép thir thi moi ngudi
ther phai nhan duge it nhat 1 lin mau A v mau B 13 mau khéng lip lai. Cé 6 to
hop trat tir trinh bay miu c6 thé co: AAB, ABA, BAA, BBA, BAB, ABB.
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e 1

[ BPETINEY 1

Phong thi nghiém Phén tich cim quan
PHIEU CHUAN B] THi NGHIEM
Phép thir tam gifc
Ngay thir : 14/07/2005
Ca phé A, mi s0 sir dung : 237, 452, #€7. 108 ...
Ca phé B, mi s sir dung: 464, 179,149, 118 ...
Sé lan lap : «
Léin1:
Ngu:m Trm}; bay  Misé Ca}l tra 1oi Nhin xét
thir mau nhin dugc
1 AAR BIF, 452, 464
2 ABA B2F, 464, 452
3 BAA 4G4, 3DF, 452
4 BRA 464, 179, 307
5 BAB 464, 327, 179
6 ABR 3F, 464, 179
Lin2:
Ngudi | Trnh bay . A Cautra loi |- N
thur mAu Ma s6 nhén dugc Nhin xet
1 BRA 149, 118, 787
2 BABR 149, 7€7, 118
3 ABB FEF, 149, 118
4 AAR FEF, 108, 149
5 ABA FEF. 149, 108
6 BAA 149, F€7, 108
Lan3:...
Lind: ..

Hinh 3.2.1b: Vi du vé phiéu chudn bi thi nghi¢m cia phép thir tam gidac

Chuan bi phiéu tra I6i cho ngudi thir theo mAu hinh 3.2.1c.
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Phong Thi nghiém Phan tich cim quan

PHIEU TRA LOI
_ Phép thir tam giic
Hovitén:Lé A Ngay thir : 14/07/2005

Ban sé& nhan dugc 3 mau ca phé, 2 trong s6 chung hoan toan giéng nhau.
Ban hdy quan sat mau nuoc, ngui va ném 3 mau tr trai qua phai va noi
cho chiing 31 biét ban thdy méu nao khac véi 2 mau con lai.

Néu thuc sy ban thay chung khong khac nhau thi ciing dwra cho chang €6i
cAu trd cda ban bang cach chon Idy mét mau' ung y" nhit.

Chu v str dung nudc va banh my thanh vi sau méi 1an thir.

Tra loi ;
Lan thir Mau khong 13p lai
1 264
2 FEF
3
4

Nhan xét ;

P e T P T R T T T T S LT Sh T VLIS PN TTI TP E NPT FIN FITEY 3 )

Hinh 3.2.1c: Vidu vé phiéu tra l5i cua phép thir tam gidc

3.2.1.3. Xur by két qua

E)e dura ra két ludn vé sy khac nhau c6 thé c6 giira 2 mau thin hiém, ta dya vao tan
suat cau tra 1oi dung so véi tdng s cdu tra Wi nhan duoc. Neu tan suat cdu tra 1o
dung cang cao, nghia la ngudi thir dé dang nhan ra dau 1a miu khong lap lai thi c6
nghia la sur khac nhau gira A va B cang lon. Nhung dau la glm han cia sé cau trd
161 ding trong tong sé cau tra 181 thu duge dé c6 thé A dugc coi 12 khic B?

Cach I+ Két luan duoc dua vao gid tri X tinh toan dugc so v6i ¥y Néu gia tri tinh dugc
16n hon hoiic bing gia tri tidu chudn & mét mirc y nghia nao do thi 2 mau A va B dugc
coi 1 khac nhau & mirc y nghia d6 (dde gia co thé tham khao cach tinh & muc 3.1.1.3).

Cdach 2 Sir dung Phu luc 4: Bang 56 heomg cdu tra 16i chinh xdc cua phép thir tam
gide, de két ludn vé 2 mau thi nghiém. Theo dongn la téng sb cau tra 1o thu dugc
s& tim dugc SO lrong cu tra loi ding téi han, s0 luong cau tra 1oi dang tdi thiéu
cén cé. dé ¢6 thé chac chén rang 2 san pham A va B khac nhau ¢ cac mirc ¥ nghia
aldn lwot 13 5. 1 va 0.1%.

Vi du:
Nguoi ta mudn danh gia mirc d§ én dinh clia mot day chuyen rang xay ca phe bing

cach so sanh mau ca phé thu duge tir day chuyén nay (mdu A) v&i mau ca phé tiéu
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chuin (miu B) bﬁng phép thir tam g:ac Sau ngudi thir (cac kiém dinh vién cua
phong KCS) duge méi tham gia, mdi ngudi thir 4 lan. Ké hoach thi nghiém dugce
xay dyng nhu hinh 3.2.1b.

Sau khi xong th1 nghlem thdng ké lai thiy c6 12 cau tra 13i ding. Liéu cé thé két
luan dugc gi vé 2 miu ci phé nay? Tra Phy luc 4 tim thiy sb cdu tra 1 dang toi
han cho phép thir tam gide vai 24 lan thir (6 ngudi thir * 4 14n Iap) 1a 13 & muc y
nghia 5%. Nhu vdy 2 mau ci phe nay khong khic nhau, hay néi cich khac ¢6 thé
két luan 12 diy chuyén rang xay ca phé lam viéc én dinh.

3.2.1.4. Bdo cio

Phong Thi nghi¢m Phin tich ¢Am quan 4

BAO CAO THI NGHIEM 3

Phép thir tam giac B

Muc dich: Danh gia sy khéc nhau giita 2 mau ca phé A va B sir dung phép 4
thir tam giéc. :

M6 ti thi nghi¢m: Hoi dnng cam quan gdm 6 ngudi thir vm 4 14n tap. Cac
mau ci phé duoc pha ché theo TCVN dp dung cho thir ném ca phé rang
xay. Trong thi nghlem di sir dung "Bdng s6 hepng cdu tra 161 ding ciia
phep thr tam gigc” dé xr ly két qua.
Két qua: Két qua da chira ring khong cé sir khac nhau gitta 2 miu ca phé.
Phy fyc: Phiéu chudn bi thi nghiém

Phiéu tra 16i.

H' nh 3.2.1d; Vi du Vé béo cdo cia phep thii tam gidic
3.2.2. Phép thir 2-3 (Duo-Trio)

3.2.2.1. Gici thidu vé phép thir

Phép thir 2-3 ciing 14 phep thir dugc sir dung dé xac dinh sy khac nhau mét cich
tong thé giira 2 san pham ma khong quan tam dén viéc chang khac nhau ¢ dau. Khi
thyc hién phép thir, ngudi thir s& nhén duge mot mdu goi 13 mau kiém chung va 2
mau khac (hinh 3.2.2a). Nguwi thr dugc biét U‘LI'O'C 1a trong 2 mau nay co mét mau

glong v&i mau kiém chimg. Ho duge méi thir ném va tim ra mau gidng v&i miu
kiém chimg,
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Trong phép thir niy, xac suit dua ra cdu tra 10 ding nglu nhién cia ngudi thir trong tinh
hudng ho khang cam nhan duge sy khac biét gita cdc mau 1A %. Phép thir 2-3 dugc
dung nhiéu hon phép thir tam giac trong trudng hop san pham ¢6 du vi manh, vi né doi
héi it lan thir ném hon.

Phép thir nay con duoc ap dung trong qua trinh lia chon va huin luyén héi ddng danh
gia cam quan vi n6 ¢6 thé do dugc ngudmg phat hién cua nguoi thir. Vi du trong truong
hop nha san xuét mudn thay dbi ham luong dudng trong mot hén hop | dd udng, ngudi ta
muon kiém tra ngudi thir c6 nhan ra sy khac biét giira cic miu san phim thi nghiém véi
mau kiém chimg. Sir dung phép thir nay cho phép ta xac dinh dugc khoang chénh léch
ham luong dudng nho nhat ma vugt qua khoang d6 thi ngudi thir s& phat hién duoc.

Phong thi nghiém Phan tich cim quan ¥

PHIEU CHUAN Bl THi NGHIEM §

Phép thir 2-3 3

Ngay thir - 14/07/2005 3
Nude cam A. mé s0 sir dung : 317, 325, 699, 558, 293, 628 2
Nudc cam B, mi sb sir dung : 225, 567, 234, 487, 118, 678 %
S Enlap : & i
Lin1: :
N gudi Trml-; bay M3 sé CaP tra lon Nhén xét 2
thir mau nhin dugc 3
1 R(A) AR 317, 425 ;
2 R{A) BA 317, 425 3
3 TR{A) AB 217, 425 H
4 =(a) BA FLF, 425 i
5 B(a) AR 217, 425 ;:
Lin 2 %
Ngubdi Trinh bay _— Cau tra loi - 2
thi mau Ma 56 nhan duge Nbn xét 3
1 =(B) AR 225, 567 i
21 R®) BA 223, 567 :
3 R(B) AB 225, 567 3
4 =(E) BA 225, 56F z
5 (B} AB 325, 56F 2
Lin 3 ’:
Lin 4 3
E

5

e e R R T T BT B FOLE 2 ded

Hinh 3.2.2b: Vi du vé phreu chudn bl thi nghiém cua phép thir 2 3

|
~J



3.2.1.2. Phuong phdp tién hanh

Phiéu chuan bi thi nghlg:m (hinh 3.2.2b) phai dam bao duoc rang so lan ngudi thir nhin
duoc méu A 13 miu dau tién (mau duoc thir ném dau tién) bang s6 14n ho nhén duo‘c
mau B déu tién va sé lan mau A duge chon lim mau kiém chimg phai bing s6 lan
mau B duoc chon ta mau kiém chirng. Co thé tdng két lai 4 td hgp trét tu trinh bay
mau ¢6 thé ¢6 véi phép thir 2-3: R(A) AB, R(A) BA, R(B) AB va R(B) BA.,

Hinh 3.2.2¢ minh hea phiéu tra 1&i cho phép thir nay:

Phong Thi nghi¢m Phén tich cidm quan %

PHIEU TRA LOI1 :

Phép thir 2-3

Hovatén:Lé A Ngay thir : 14 /07/2005 3

Ban sé& nhin dugc mét mAu nuérc cam ky hiéu Ia miu R va 2 miu ¥

khéc. Trong 2 miu nay ¢6 mdt mau glong voi mau R. Trudc tién hiy E:
nem mau R, sau dé nem t6i 2 miu con lai theo thar tu tir trai qua phai

rdi ghi lai ma s6 cha mAu ma ban cho la g g,long voi mau R nhit.

Chi y sir dung nudc va banh my- thanh vi sau mai [an thir. s

Tra loi : E

Lan thir Mau giéng v6i mau kicm chimng 3

1 ki i

2 S567 1

3 ]

] 3

5 i

6

E

Nhan €t o e i

1

ok

TP S e ISP RS SRR gl e SRS ek i - K, SE hEmbe s - s

Hinh 3.2.2c: Vi dy vé phiéu tra I3i ctia phép thir 2-3

3.2.2.3 Xirly két qua
Tham khao muc 3.2.1.3 va sir dung Phy lyc 5: S6 lugng cau tra Im chinh x4c cua

phép thir 2-3.
Vi du:

Ngudi ta mudn so sanh xem c¢6 sy khac nhau gira 2 mau nudc cam A va B hay
khéng? Nam ngudi thir da tham gla vao phép thir va mdi | ngudi thue hi¢n 6 lan
danh ga. Trong moi mét ldn danh gia ho nhin dugc b 3 miu trong dé cé mdt miu
ky hiéu R va 2 miu cén lai duge mi héa. (xem hinh 3.2.2b).
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Két qua thi nghiém thu duoc 30 cau tra 10 trong do cb 18 chu tra (o diing va 12 cau tra
1&5i sai. Liéu ¢6 thé két luan 2 mau nude cam A va B khic nhau hay khong?

Tur Phu luc 5 cho lhﬁy can it nhat 20 cau tra 15 ding trong 50 30 cau tra 167 dé két ludn
c6 sir khac nhau giira 2 san phdm & mic ¥ nghia 5%. Nhu vy c6 thé két ludn 2 miu
nuée cam nay khong khac nhau

3.2.2.4 Bao cao

Phong Thi nghiém Phin tich cAm quan

BAO CAO THi NGHIEM
Phép thir 2-3

Muc dich: Danh gii sy khac nhau giira 2 miu nuéc cam A va B sir dung
phép thir 2-3.
Mé ti thi nghigm: Hoi dong cam quan gom S ngudi thir véi 6 1dn danh
gia. Trong thi nghiém da st dung "Bang 56 legng cdu tra loi ding cria
phép thir 2-3* dé xir 1y két qua.
Két quié: Két qua da chi ra ring khong co sy khac nhau gitra 2 miu nuéc
cam.
Pl fyc: Phiéu chuan bi thi nghiém

Phiéu tra 1.

i P LR ALE T L s < E1S R LLbhd 1L 0 1 SRRERAE S Sa kbt baua Fi T

Hinh 3. 2 2d Vi du vé bao cdo cua phep thu'Z 3

il
U

3.2.3. Phép thir A khéng A (Phép thir twong hop)

3.2.3.1. Gicii thiéu vé phép thir

Pheép thir A khéng A (A, KA) hay con goi 1a phép thir vé tinh twong hgp cho phep Xac
dinh xem li¢u mét san pham ¢6 gidng véi mdt mau chuan hay khéng (Hinh 3.2.2a).
Trurée tién ngudi thir s& dugce 1am quen dé nhan biét mau A. Giai doan tiép theo ngudi
thir s& nhan mét day cac mau duoc ma hoa bao gdm ca mau A va mau khong A. Ngudi
thir dugc véu cau xac dinh dau 1a mau A va dau 1a mau khong A.

L T yrem e e e T TR I

5
|z

Hinh 3.2 3a: Minh hoa phep thir A khongA
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Phép thir nay ddc biét thich hop trong qua trmh kiém dinh chat lucmg clia san
pham khi mudn kiém tra xem san phdm san xuit ra cé phit hop vai san pham tiéu
chuén hay san pham dang durge ban trén thj trudmg,

3.2.3.2. Pluromg phap tién hanh

Lap phiéu chuan bj thi nghiém (hinh 3.2.3b) trong d6 c6 ké hoach trinh bay miu
cho mdi ngudi thir. Yéu cau dbi voi phép thir nay 1a s6 1an A xuit hién bang sé 1an

méu khdng A xudt hi¢n. Hinh 3.2.3¢ la mét vi du cho phiéu tra 11 cta phép tha
nay:

Phong thi nghi¢m Phin tich cim quan

PHIEU CHUAN B| THI NGHIEM
Phép thir A khdng A

Ngay thir : 14/07/2005

Surimi hop A ma s6 sir dyng : 247, 520, 199, 735, 3¥2, 189 ...
Surimi hop KA mi sb sir dung : 475, 319, 287, 135, 249, 750
S6 mau mbi ngudi thir nhan duge : 12

Neudi
thir

Cau tra 1o

o + = A
Trinh bay mau Ma so nhan duge

1 A, KA, KA, AL 347, 475, 319, 520 ...
2

20
21

bl T mTem M o o ram am e

Hinh 3.2.3b: Vi du vé phidu chudn bj thi nghiém cua phép thir A khéng A
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Phong Thi nghiém Phén tich cim quan

PHIEU TRA LOI
Phép thir A khong A
Hovatén:LE A Ngay thit : 14/07/2005

PERFErHVERETYrrTE |

Ban s¢ nhan dugc mot mau surimi déng hép ky hi€u la A. Hay tha 3
ném va ghi nhd miu nay. Sau 6 ban sé ln ot nhén dugc 12 mau 3
surimi dong hép khic, trong s6 d6 c6 nhimg m5u gidng voi mau A. :
Nhiém vu cia ban {2 chi ra cho ching t01 déu 1a mau A (d4nh diu chéo

vao dong A) va diu khong phai 1a miu A (ddnh déu chéo vao dong
khéng A}.
Chu ¥ sit dung nirée va banh my thanh vi sau mi 1an thir. 3
Tri 1o : '
Mau 347 475 319 520
A X x
Khong A X X
o T {- S PP

Hinh 3.2.3c: Vi du vé phiéu tra Igi ciia phép thir A khéng A

3233 X kaelqua

Két qua tra 10i cita ngudi thir duoc thong ke lai xem bao nhiéu 1dn miu A dugc ngu‘m
thir chon la A va khong A, bao nhleu 14n miu khéng A duge ngudi thir chon la A va
khong A. Sau d6 sirdung chuén ¥ dé phén tich Két qua.

Vi du:

M3t co s& san xuat surimi dong hép muébn thay dbi k¥ thuat thanh tring. Ho muon kiém
fra xem san pham ) hop thanh tring véi k¥ thuét mdi ndy (mau khong A) cé gidng voi
san pham cii (mau A) clia ho dang dugc tiéu thy trén thi truong hay khong hay n6i cach
khic liéu ngudi thir c6 phan biét duge gura san pham cii va san phdm méi nay.

Hai muoi mot ngudi duge méi tham gia vao phép thir. Mbi ngu‘m s dugce 1am quen voi
mau A va sau d6 nhan duge 12 méu khéc trong d6 c6 6 mau A va 6 mau khong A voi
trat tir sip xép duoc lra chon mot cach ngu nhién (hinh 3.2.3b). Két qua tra 10i cia
nhém ngudi thir duge trinh bay trong bang duéi day:

T e en Ngudi th lua chen 13 z
Mau gidi thigu A Khong A Tong
A g0 46 126
Khong A 50 F6 126
Téng 130 122 252
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Quan sét bang thong ké cau tra 1 cha ngudi thir ¢é thé nhan thiy ring s6 1dn miu A
duge chon 1a miu A nhiéu hon s8 1an miu A dugcchon 12 khong A. Nhung li€u sur khac
nhau ndy c6 thé din dén két luan ring mau A khac véi mau khong A”?

Sir dung chudn y? dé tinh toan:

1_—(0-T)
=3 T
trong dé:
O: gia tri quan sdt duge trong bang trén;
T: gia tri by thuyét tinh dugc voi gia thiét 1a 2 san phim khéng khic nhau.

T = (Téng cHt * Téng hang) / Téng chung
Trong vi du nay, gia tri T tinh cho dong dau tién nhu sau:

: | 252
Theo céach tinh nay ta thu dugc bang cac gia trj ly thuyét T:
B il Ngudi thir lya chon 14 2
- Mau gidi thigu A Khong A Téng
A &5 &1 126
Khing A &5 &l 126
Téng 130 122 252
2 2 2 2
Taco:y’= (80-65) | (50-65) _ (46-61)° , (76-61) _ 14.30
65 65 61 61

Gia trj ” tinh toan dugc nay 16n hon gia trj X’ = 2,71 & mirc ¥ nghia & 5%. Diéu
nay cho ta ket fudn dugce rang ngudi thir 43 phan biét dugc 2 mau A va khong A,
c6 nghia 13 k¥ thuat tiét tring m&i nay d3 1am thay ddi tinh chit cam quan cia san
pham @5 hop. Vi phép thir A khéng A, ta ding cac gid tri 1% = 2,71 (&= 5%),
Y= 5,41 (@=1%), 1% = 7,88 (0= 0,1%).

3.2.3.4. Bao cdgo

Phong Thi nghi¢gm Phan tich ¢im guan B
BAO CAO THI NGHIEM 3
Phép thir A khong A

Muc dich: Danh gia sy khac nhau giita 2 mAu 44 hdp truyén thong (A) va .

d6 hfp méi (khdng A) sir dung Phép A khéng A. N

Mé ti thi nghig¢m: Phép thir gom 21 ngudi tham gia, méi nguei nhan 12 3

miau (6 mau A va 6 miu khong A). Trong thi nghiém d sir dung chudn ]

@é xir ly két qua.

Két qua: Két qua da chira ring c6 su khac nhau gitra 2 miu db hop.

Phy tyc: Phiéu chudn bj thi nghi¢m ]
Phiéu tra 1&i.

e

LR e —
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3.2.4. Phép thir phiin nhém

3.2.4.1. Gigi thigu vé phép thie

L phép thir ding dé phan biét cac miu vdi nhau bing cich yéu ciu ngudi thir sip
x€p cac miu ndy vdo cac nhém di duge dinh nghia trede hodc phén chia vao cac
nhém mét cach ty do theo cim nhan ciia ngudi thir. Trong truong hop nay co thé
yéu cau ngudi thir mé ta lai co s& cua cach thire phén chia ma ho da str dung. Cac
nhom trong phép thir nay dugc dac trung boi mot hay nhiéu tinh chit cam quan cu
thé va giita cac nhom khéng ¢6 mdi quan hé loglc nao (hinh 3.2.4a).

Khi thuc hién phép thir, nguorl thir s pha1 sap xép mét loat mau vio nhung nhém
khac nhau bing cach “déi chiéu” cam gidc thu nhan dugc khi ném thir mau véi cac
tinh chat dic trung cho timg nhém da auy, wde: mui chanh cua nhém chanh, mui
thit 1én men clia nhém nem chua .: : Néu két qua ddi chiéu nay tring khcrp, ngudi
thir s& dat san pham vio nhom, néu khong thi ngudi thir s& tiép tuc véi cac nhom
khac. Cé thé xay ra trudng hop ngudi thar khong thé tim ra duqc nhém ciia mau
thir, lic d6 ho s& pha quyet dinh mét nhém ndo ¢6 ma ho cho 13 gin giii nhit.
Truémg hop ap dung dién hinh ciia phép thir nay 1a x4c dinh mui va/hoac vi dic
trirng cho mét s6 san pham

/ MAU NHOM
+
Toitay Cardt  Cachua

i
AL

—
B

-

b

C

N\

Khoai tiy

pa vVl

Hinh 3.2.4a: Minh hoa phép thir phdn nhom

3.2.4.2 Phu'ang phdp tién hanh

Vi du vé phiéu chuin bj thi nghiém va phiéu cdu hoi cia phép thir trinh bay trong

hinh 3.2.4b va 3.2.4c.
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Phong thi nghi¢m Phin tich cdm quan

PHIEU CHUAN BJ THi NGHIEM

Phép thit phéin nhém

Ngay thir : 14/07/2005

Sip A
Sup B
Sup C

Mi s6 sir dung @ 347, 520
M sb sit dung : 475, 319
Mi sb sirdung : g13, 14>

4 nhom: Sip tdi tiy, sip ca rot sip ¢a chua va suip khoai tay
M&i ngudi thir nhan duge 6 mu trong dé m3i miu I3p lai 2 13n

Ngudi thir | Trinh bay miu Ma sb S;;‘n'?;g
l ABLC 347, 475, B13 !.:‘
BCA 319, 147, 520 3
2 CAR 813, 247, 475 ]
ACR 520, 147, 319
20
e e e ———

SRk AR ek vl L i e 84 Firiha el

Hinh 3.2.4b: Vi du vé phiéu chudn bj thi nghiém cua phép thir phén nhom

Ho va té?: LE A

Phong Thi nghi¢m Phin tich cim quan

PHIEU TRA LOI
Phép thix phin nhém

Ngay thir : 14/07/2005

Ban s& nhin ln lugt nhan dugc 6 dia sup. Hay thir ném va xdc dijnh
xem cic méu nay thugc vio nhém sip néo trong 4 nhém dudi day
(danh d4u chéo vao cot tuong ng).

Chu y sir dung nuéc va banh my thanh vi sau mdi I4n thir.

Trd loi :

Miu

Nhém sip :

Téi tay

Ca rbt Ca chua

Khoai tiy

347

X

475

813

319

147

520

Mhin xét -

b S s bl

sb e lbugi

ek e

e
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3.2.4.3. Xir Iy két qua

Nguyén tic xir 1y két qua cia phép thir nay 1a dya vao tan sudt ma méi mau dugc
phén vao timg nhém.

Viduy:

Mot ¢or sé san xuit mudn xac dinh xem san phém sup A do co s¢ san Xuét ra co
cung huong vi chi dao véi 2 san phdm B v C13 2 san pham canh tranh. Ngu'on ta
xac dinh duoc 4 nhém huong vi dac trung cho nhém san phdm nay: téi tdy, ca 1ét,
ca chua va khoai tay.

Hai muoi ngudi thir dd duge mai tham gia phep thir, ho 13 nhu'ng ngudi tiéu dung
duge lya chon mot cach ngiu nhién. Mbi ngudi s& thir 6 mau, trong d6 mdi miu
duge lap lai hai lan.

Két qua cia phép thir duoc tdng két trong bing sau:

Sup r Nhom sip: ' - Tong
Toi tay Cardt Ca chua Khoai tiy
A o4 4 4 g 40
B 20 9 = g 40
C 7 11 g 14 40
Tong 51 24 15 30 120

Quan sat bang trén nhan thay mau A c6 nhiéu hU'O'ng vi toi tay va it hu'cmg vi ca 16t
hon 2 mau con lai. Ngoai ra miu A dudng nhu gidng véi mau B hon la mau C. Dé

¢6 duoc két luan chinh xac ta sir dung chuén x*.
Tinh toan cac gia tri ly thuyét theo Muc 3.2.3.3 ta duge bang sau:

S _Nhém sup: Tén
P Toi tay Cardt Cachua | Khoai tay &
A 17 g 5 10 40
B 17 2 5 10 40
C 17+ g 5 10 40
Téng 51 24 15 30 120
. (0-T)
27
2 2 2
Suyra:y’= (24-17) + (201_717) +(—ldlu:—0)=17,74

Néu gia tri ? tinh toan dugc nay 16n hon gia tri ¥’ tra & Phu luc 3 thi ¢6 thé két tuan
dugc 3 mau stip khac nhau vé huong vi cha dgo. Trong vi du niy s6 bac tu' do bing 6
(tinh duwoe bang cach lay 56 mdu trir 1 nhén voi $0 nhém trir 1, 2*3 = 6). ' tra duge
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14 12,6 & mirc y nghia & 5%. Tir ddy c6 thé két luin dugc cac miu sip cé mui vi
chi dao khéac nhau.

3.2.4.4. Bdo cde

Phong Thi nghi¢ém Phin tich cim quan 4

i

BAO CAO THI NGHIEM i

Phép thi phin nhém i

Muc dich: Dénh gia cac mau stip ¢ cing huong vi chi dao hay khéng, sit _?
dung phép thir phin nhém. . )
Mo td thi nghigm: Phép thir gom 20 ngudi tham gia, m&i ngudi nhdn 6 :i
méu (mbi mau 13p 2 14n). Trong thi nghiém da si dung chudn x* dé xur ly 2
két qua. ) i ) E
Két qua: Két qua da chi ra ring cac mAu sap ¢6 huong vi chi dao khac -
nhau. ) .
Phy luc: Phiéu chuln bj thi nghi¢m i
Phiéu tra Wi, 1

BIniarin, aomm s "7 L ammT AT 15 s 10 - - i

Hinh 3.2.4d: Vi duvé bdo cdo ciia phdp thir phén nhém

3.3. NHOM PHEP THU TH] HIEU

Nhom phép thir thi hiéu dugc st dung dé tra 104 cho cdu hoi : Su khac bi¢t gilra cac san
pham ¢é vy nghia nhu thé nio ddi véi ngudi tieu ding, hay noi mét cach khdc sy khic
bigt giita cac san pham dugc biéu hién nhir thé nao thdng qua thi hiéu cha ngudi tiéu
ding? Phép thir ndy thuomg duge tién hanh cung véi phép thir mé ta (hodc phép thir
phén bigt) d€ tim hiéu nhim g tinh chit dc trung nio cta san pham duoc va thich.
Mot s6 trudng hop diic thit can tién hanh phép thi thi hiéu:
»  Ngudi tiéu ding wa thich san pham nao hon, sin phim cuta ban hay cia d6i thi
canh tranh?
*  Liéu cd thé thay thé nguyén liéu cii bing nhiing nguyén liéu méi ma thi trudng
khong cé nhitng phan img bt lgi déi véi san phdm?
» Néu san phdm ciia ban dugc cai tién thi ngudi tiu ding s& danh gid nhu thé
nao?
Céng téc tuyén chon ngudi thir va k¥ thuat tién hanh budi thir:
Coéng tic tuyén chon ngudi thir cho nhém phép thir thi hiéu déng vai trd hét sirc
quan trong, quyet dinh chinh téi sy thanh céng cia phép thir. Cau hoi dat ra |a 1am
thé nao de tuyén chon duge nhimg ngudi thiy thich hop va vdi 56 lugng bao nhiéu
thi phi hop? Nguoi thir tham gia vao phép thir ndy truée tién phai 1 ngudi tiéy
ding binh thuong dwegc lya chon mdt cach. ngau nhién dva trén co s& ty nguyén
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tham gia. Ho chua timg duge huin luyén dé danh gi trén san phim nghién ciru
song phai thoa mén dugce nhimg tiéu chi cia nhom ngudi tiu ding myc tiéu cua
san phim nghién clru. Nhimg tiéu chi nay phai duge nhom thye hién phép thir xéc
dinh mdt cach rd rang sao cho nhifng ngudi duge lua chon la nhitng dai dién tiéu
biéu ctia nhom ngudi tiéu ding muc tiéu. Pé lam duq!c didu nay c6 thé cin quan
tam dén nhimg théng tin sau cha ngudi thir: hra tudi, gidi tinh, thu nhip, thoi quen
tiéu dung va thdm chi ca phan b6 dia Iy, vin héa ... Mot trong nhirng phuong phép
tuong don hiéu qua dé lya chon va mai ngudi thir tham gia vao phép thir la gip g&
truc tiép tai nhung nhirng dia diém ma nhém ngudi thir myc tidu thudng lui 141, cac
ba ndi tro tai siéu thi ching han. Ban c6 thé dua ra ciu héi tryc tiép dé biét dugc
rang ngudi duge hoi ¢o thuge nhoém ngudi tiéu ding muc tiéu hay khong va ho ¢6
san sang tham gla vio phép thir hay khong. Tay vao didu kién va yéu ciu cy thé
cua phép thar ma sb luong nguo‘n tham gia co thé dao dong tir vai chuc den hang
tram, thdm chi hang ngan ngudi. Tuy nhién theo mdt sé tiéu chuin quéc té quy
dinh thi nén thuc hién phép thir trén it nhat 100 nguai.

K¥ thuit tién hanh phep thir thi hiéu ciing phai dam bao nhiing nguyén tac chung
trong ky thuat danh gia cam quan. Do tinh dac thu cia phép thir 1 tién hanh trén
ngudi tiéu ding nén dia diém tién hanh phép thir Khong nhit thiét phai la tai phong
thi nghiém phan tich cam quan. Budi thir cé thé tién hanh tai tryc tiép tai noi tuyén
chon ngudi thir (ctra hang, trung tdm thuong mai, siéu thi ...} hay tai nha coa tung
nguoi lhll‘ noi san phdm duge tiéu ding ding theo cach thirc ma ngudi tiéu ding
van thuong lam.

Hai phép thir tiéu biéu cho nhém phép thir thj hiéu 1a:
e Phép thir cap doi thi hiéu
e Phép thir cho diém thi hiéu

33.1. Phép thir cap d6i thi hiéu

Cach thire tién hanh ciing nhu phuong phap xir ly két qua ctia phép thir nay hoan
toan gidng nhur Phép thir so sanh cip (xem muc 3.1.1). Biém khéc biét duy nhdt 14
trong phép thir cap doi thi hiéu ngudi ta mudn so sanh muc d uva thich cia ngudi
thir di voi hai san pham chir khéng phai so sanh vé cudng db cua mot tinh chit
cam quan nao dé. Cau hdi dua ra cho ngudi thir s& 13: Ban thich san pham nao hon
trong s 2 san pham duoc gigi thiu 7 (ngudi hoc tur dua ra vi du).

Vi dy: C6 2 mau keo s6cdla A va B san xuit theo 2 phuong phap khac nhau. Ta
muén biét mirc do ua thich ciia ngudi tiéu thy dbi véi 2 loai keo dé c6 khéc nhau
khéng ? Ta ¢6 thé dung phep thir so sanh cp ddi thi hiéu nh& thang thi hiéu tir 1
dén 9. Phiéu tra 1oi cho méi thanh vién nhu sau:
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Trgloi:

Ho vatén:

Phong Thi nghi¢m Phén tich ¢am quan

PHIEU TRA LOI

Phép thir cap dbi thj hidu
LE A Ngay thir : 14/0%/2005

Hai mau keo socdla ky hiéu 419 va 172 du'orc giorl thiéu,
Ban hdy ném tir trai sang phai va danh dau vao 6 tuong (ng
mirc d$ wa thich cia ban.

Mirc d vy thich

Mau 419

Miu 172

Cuc ky thich

Rit thich

Thich

Tuong doi thich

Khéng thich cling khong ghét

Tuong

doi khong thich

Khong thich

Rat khéng thich

Cuc ky khong thich

Nhan xét :

Wb bt b L ki s bt bvnar st bl e 116 SRS

= i e

Sda

WG e

e R

[l — -

H‘ nh 3.3. 1 V: du vé phteu tra Im cuu phep thir cdp doi thi hzeu

M0| thanh vién duge nhin 1 ph:eu tra 101 va hai d7a keo socdla 0 ky hi¢u nhu trén, 1
cde nurde trang miéng va Sng nhd. Moi thao tac gioi thidu miu va thuc hanh nhu

da nd1 o trén.

Gia sir co 10 thanh vién tham gia. Sau khi thu phleu tra 1o, nguén phu trach thi
nghiém gan cho mdi mirc do wa thich cta tung ngudi mdt gia tri didm tir 9 (t5i cye
ky thich) dén 1 (t6i cyc ky chan)
Trong trudmg hop chi ¢6 2 san pham nhu trén, gi4 trj diém trung binh coa timg sin phdm
c6 thé so sanh nhér chudn L. ‘
Két qua diém duoc tom tt trong bang sau.

ETL T R LI CR A R

n Mau Khic nhau
Thanh vién A B d=A-B
1 8 6 2
2 7 7 0
3 7 6 1
4 8 7 1
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T 6 6 0
e 7 6 i
7 7 7 0
8 3 7 1
Ty T 6 7 5|
10 7 7 0
Ting 71 66 5
Trung binh 7,1 6,6 0,5
Cong thirc tinh :
(= d

trong do: trung binh cac khac nhau;

d
d :=trung binh ciia A - trung binh cia B = 0,5;
n : tong s6 cap doi duge so sanh ; n= 10,

S : do léch chuan.

oo \/de -n(z.:fi)z/n

Y.d? = tong binh phuong ciia cac khéc nhau
=2+0+. .. +(-1)+0"=9
(X d,) = binh phuong cla téng cac khic nhau
=57=25

S= 1/—9'295/10 =0,85

d  _ 05
/v/n 0.85/+/10

Gia tri t nay duge so sanh véi £ (phu luc 10). Néu gia tri t tinh duge [én hon hodc bang t,.
& mdt mic v nghia o ndo do thi sy khac nhau duge coi 1a ¢o y nghia & mirc y nghia do.
Gid tr] 1, duge tra tir hang cia sb béc tu do (BTD) twong (mg voi ) cip doi tnr di 1.(&
day BTD = 10 -1 =9) va tir cdt mirc y nghia o (¢ = 5%) ta duge t, = 2,26.

t=185 nho hon e = 226 micynghfaa =5%

Két luan: Hai mau sécdla duge wa thich nhu nhau. Hodc mic d6 wa thich khac
nhau giita hai loai sdcola A va B 1a khong c6 nghia.

Vay t = =1,85
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3.3.2. Phép thir cho diém thi hi¢u (hosic phép thir ngudi tiéu diing, tiép thi)

La phép thir thyc hién trén sb dong ngudi tiéu dimg (tir vai trdm cho tGi hang ngan
ngudi) dé im hiéu mirc d6 hai 1ong, ua thich ctia ho dbi véi san pham nghién ciru. Diéu
quan trong nhat khi tién hanh phép thir nay 14 cong viée quy hoach dbi twong ngudi thir
hay con goi Ia lyra chon nhom ngudi tiéu ding myc tiéu cda san phidm. Cac yéu t6 nén
quan tam d6 1a: lira tudi, gi0i tinh, thu nhép, théi quen tiéu dung va tham chi ca phan bd
dia Iy, vin héa... Phép thir nay thudng dugc 16 chiic tai cic noi ban va gigi thiéu san
phdm (cira hang, siéu thj) hay mau san pham s& duoc g0 dén tan gia dinh nguai thr. ..
Nguyén tac ciia phép thir nay gidng vai Phép thir cho diém (Muc 3.1.2), ngudi thir
s& dugc moi thir ném san phdm nhung thay vao viéc danh gid cudng do cua mot
tinh chit cam quan nao 4o ho sé& “do™ mirc d§ ua thich, hai ldng cia minh d8i véi
san phim bang thang diém da duge dinh nghfa trudc thong qua cac thuat ngtr mé
ta cap do hai long, ua thich:

1 - cuc ky khdng thich

2 - rt khong thich

3 - khing thich

4 - twong déi khong thich

5 - khéng thich cling khéng ghét

6 - twong ddi thich

7 - thich

8 - rét thich

9 - cuc ky thich
DE thu dugc thém théng tin vé thai d6 clia ngudi tiéu dimg ddi voi sin phim thi ngoai
viéc yéu cau ngudi thir cho diém mirc @6 hai 16ng, wa thich san phém mdt cach toan
dién, ngudi tién hanh thi nghiém c6 thé yéu ciu ngudi thir cho diém thi hiéu trén timg
mang tinh chat cim quan Ién cda san pham nhir vé mau séc, mbi, vi hay cAu tric cia sén
pham ciing trén thang diém nay.
Ban doc tham khao phuong phép tién hanh phép thir, cach xir Iy s6 liéu thdng ké va bio
céo két qua trong muyc 3.1.2.

34. PHEP THU CHO PIEM CHAT LUQNG TONG HOP CUA SAN PHAM

Phuong phap ndy duoe sir dung dé danh gia tdn g quét mirc chit lugng cia mot san pham
$0 V6i tiéu chuan hodc so voi mdt san phim cung loai trén tit ca cc chi tiéu cam quan:
mau sic, mii, vj va trang thdi. Tinh trang chit lwgng cia mbi chi tiéu duoc danh gia
bing diém. Gia tri diém ting theo miic ting ctia chét ong. Ty theo san pham v quéc
gia ma thang diém sir dung rat khic nhau (thang 10, 20, 50, thim chi 100 diém). Do cdc
chi tiéu ¢ vai tro dbi v6i chat lugng chung ctia san phdm & mirc khac nhau nén cic gia
trj cho duge dbi véi mbi chi tiéu dugce nhén thém mot gid tri twong (mg goi 13 hé sb trong
Iqo’ng. Cac chi tiéu c6 vai trd 1om hom thi 6 hé b trong lugng cao hom. Viée xac dinh hé
s6 trong luong cho méi chi tiéu cia mdi loai san pham 1a rét khé. Céc hé sb nay thuomg
dugc xac dinh theo kinh nghiém, phuong phap diéu tra két hop véi phuong phap chuyén
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gia trén co so thong ké. Khi dénh gia chit lugng cam quan bang mét hoi dbng thi diém
chit lugng cua chi tiéu nao do la diém trung binh cita m&i thanh vién nhan voi hé s6
trong luong cua no. Téng diém cia cac chi tidu 1a diém chét lugng san pham Diém nay
quyét dinh mitc chét lugng cia san pham dugc dénh gia.

O Viét Nam, phuong phap danh gid cam quan san pham thye phim thuc hién theo Tiéu
chuan Viét Nam TCVN 3215-79. Péy la tiéu chuén sir dung hé diém 20 xay dung trén
mdt thang thdng nhit 6 bac 5 diém (tir 0 dén 5) trong dé diém 0 img vai chat luong san
pham “bi hong”, con tir diém | dén diém 5 mg vdi mirc khuyét tat giam din. J diém 5
san pham coi nhu khéng co sai 16 va khuyet tat ndo, trong tinh chat dang xet san pharn
c6 tinh ot dic trumg va rd rét cho chi tiéu do. Tong hé sb trong lugmg cia tdt ca cac chi
tidu duoc danh gia cho 1 sin phim bfmg 4.

Theo cac TCVN thi hé 56 trong lugng ciia mot s san phdm duge cho trong Bang 3 4a.

Bang 3.4a: Hé 56 trong hegmg cua mot 56 san phcfm thire pl?ém
sirdung trong TCVN 3215-79

Rugu Bia N“dzg[:; khdt | Nugequa | Quanude duimg
botrongva| oo | por | 08| Trong | 06| Mau | 12 | Mausicesi| 08
mau sic
Mui 12 T:;‘f’ 04! Mau |04 | Mai-Vi| 2 | Hinhthai | 1,2
Vi 2 | Mu | 08| Mua | 12| Hinhthdi | 08 | Mu-Vi | 16
Vi 2 Vi |18 Nuse | 04
Banh ngot Keo Ché San p'l’;]mh 4008 | e 14 dhu loc
Mau | 0,6 | Hinhthai | 0.8 | Ngogi hinh] 08 | Bang | 0,5 | Mausgi | 08
Hinh trang 04 Trang thai i Mui 12 Tap 0.5 M 1
ngoai rong
Hihtang |y yivi L22 ] wvi V12| Maw 08| Wi 12
trong .
Mui 0.5 Maunuée | 04 | Miivi | 1,2 | Nangsde | 06
vi | s Ba |04 | Trngtdl o |04
vt ly

Qua trinh danh gl phai dugc thye hién trong phong “phén tich cam quan” dat yéu cu.
Viée chuan bi mau phai pht hop vai timg loai san pham theo quy dinh chat che. Héi
dong phai gdm tir 5 dén 12 ngudi chuyén gia c6 hiéu biét vé san phidm duge danh gia.
Héi dong ¢b ch tich va thu ky @ 1anh dao hoi dong trong qua trinh 1am viéc.

Khi danh gia, cac thanh vién lam viée dge lap, cho diém vao phiéu va nop cho thu ky sau
iy lam viée.
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Thu ky th ddng s& tong ket diém cta céc thanh vién va tir d6 tinh ra didm chét luong
ctia san pham. Theo hé diém 20, chét lugng san phdm dugc chia ra 6 mirc (Bang 3.4b):

Bang 3.4b: Cdc nie chdt haomg

Mirc Piém Mirc Diém

Tt 18,6 + 20,0 Kém 72+111

Kha 15,2+ 18,5 Rit kém 40+71
Trung binh 11,2+ 15,1 Hong 0,0+39

San phim dat chét Tuong khi diém trung binh chua c6 trong lirgng cia mét chi tiu bt
ky phai dat nho nhat 1 2,8 va diém chét urgng khong nhéd hon 11,2. Néu héi dong thong
nhét danh cho mét chi tiéu nao d6 0 diém thi didm chung bang 0 v san phim coi nhur
héng. Néu thanh vién nao cho diém léch qua 1,5 diém trung binh chua ¢6 trong luong
cua hdi dong thi diém ciia thanh vién d6 bi loai.

Vidu

Mot co s& san xuit mudn danh gia chat luomg san pham nuéc glal khat ¢6 ga ctia ho theo
phuong phap cho diém chit lugng TCVN 3215-79. Déi véi san pham nay can danh gia
qua 4 chi ti€u cam quan véi cac hé s6 trong lugng nhu sau (Bang 3.4a): do trong: 0,6;
méu sic: 0,4; mii: 1,2 va vi: 1,8.

Phiéu cho diém nhur sau:

Phang Thi nghi§¢m Phén tich cim quan -
PHIEU CHO DIEM :
Phép thir cho diém chat lugng (TCVN 3215-79) 3
. 3
Hovitén: s A Ngay thir : 14/07/2005 i
San pham : Nu6c giai khat co ga Chit ky : ?
Trd 10 :
Mau Cac chitiéu | Diém sb chét lugng Nhan xét ;
b trong 5
501 Maiu sic =3 *

Mii 5

Vi 2
Mau Cac chitiéu | Piém s chit luong Nhin xét i
bg trong i

Mau sic

Mui !
M :
Nhan xét 3
e — |
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MS&i ngudi thir nhan duge mét phiéu cho diém nhur trén, mdt sb chai chira mé it (mg
v6i cac mau duoc kiém tra, mét cai md nat chai va b dung cu, cbe nwdc trang miéng va
dng nhd. Ho tién hanh thir va cho diém theo cach thirc nhur sau:

Trudc hét cAm chai nude gio {én noi ¢o anh sang dé xem dd trong, d6 van duc;
Rét nudic ra coc, xem mau nwéc; '

Ngiri mui trén miéng cée;

Ném trong migéng dé xac dinh vi dac trng cia nude giai khat va vi ciia CO,.

Gia str ¢4 5 thanh vién, diém cho bdi cac thanh vién va céc két qué tinh toan duge cho
trong ban bao cdo két qua cua phép th{r (hinh 3.4b).

Phong Thi nghiém Phén tich cdm quan *i

PHIEU KET QUA DANH GIA CAM QUAN ;

Phép thir cho diém chit lugng TCVN 3215-79 g

San pham : Nudc giai khat ¢6 ga Ngay thir : 14/07/2005 %

) Diém tirng thanh vién ‘Tmng He sb 'l‘"rung’ 3
Chi Tén binh chua tron binh ¢o 3
tiéu TIL| T2 [ T3{T4 | TS5 £ c6 trong, ! ong trong :
uong 3

: lugng lwrong 3

R ERER ER TR T 36 0.6 2,2 3
trong _ E
Mau | 5 | 2 | 4+ | ¢« | # 20 4 0.4, 1.6 E

Mai | 5 [ 2[4 | 4+ |+ ] 20 4 1,2 4.8 j
Vi 4 2 (=2 =21z 15 = 1,8 54 :

Diém chit lugng 14 i

i

Két qua : San pham xép loai Trung binh . 3

Thu ky hdi déng cam quan Cha tich hi déng cdm quan g

-{x4c nhin) {xdc nhin) %

T T A R e D S e S T T T FIECH “—‘.ﬁ

H nh 3 4b: Ban hdo cdo két qua ctia phép thir cho diém chat Immg TCVN 3215-79
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Chirong 4
LUA CHQON VA HUAN LUYEN NGUOI THU

Phan tich cam quan 12 m&t k¥ thuét phan tich dac bi¢t. So véi cdc kiém tra phén
tich khéc ¢é vé nhu khéng phuc tap 1am, bdi vi 1G¢ nay nhitng thanh vién tham gia
s& tr&y thanh “dung cy do”, va tu ho di phai biét phai lam thé nao de cung cap két
qué phan tich. Chinh tir cai viéc mei thanh vién (“thiét bj do™) déu tyr blet phai lam
gi, lam theo y minh da giy cho phén tich cam quan mét sy phan tan vé két qua do.
Sv phn tan d6 da anh hudmg rat 16n dén két qua phén tich. Chinh vi vay viéce lua
chon can bd 1am viéc trong phong thi nghiém phan tich cam quan ngoai nhiing
kién thirc co ban cila mdt can bd phén tich & phong thi nghiém con phai hiéu biét
phuong phap lva chon va huin luyén ngudi thir sao cho nhitng két qua dua ra cé
d§ tin cdy cao.

Trong chuwong nay ching tdi s& dé cap dén 2 ddi tugng: Nhifng ngudi lam viéc
trong phi)ng phén tich cam quan goi la nhén vién phong thi nghie;m phén tich cam
quan va nhung ngudi tham gia vao céng vige phén tich, danh gia cam quan goi 14
ngudi thir cam quan (hay thanh vién héi dng).

4.1. NHAN VIEN PHONG THf NGHIEM PHAN TiCH CAM QUAN

Phong thi nghlem phén tich cim quan thuomg nim trong hé thong phong dam bao
chit lvong va chit lugng san phdm méi. Chinh vi thé né c6 vi tri kha quan trong
trong mt nha may.

Ngudi phy trach phong phén tich cam quan 14 nhiing ngudi chiu trach nhiém vé
chat !ucmg cam quan clia san pham truoc khi dua ra thi trucmg Vi vdy ho phai 1a
ngudi ¢d kinh nghiém trong san xuét, nim viing céng ngh¢; ¢6 trinh d¢ dao tao vé
k¥ thudt phan tich cam quan, ¢é kién thirc vé tim 1y hoc, sinh ly ngum vé w sinh,
hoa sinh, vé cong nghé ché blen thyc pham, ngoai ra con phai c¢é kién thirc ve giao
ti€p, vé thong ké toén hoc, vé cong ngh¢ thong tin va thim chi la ky thuat nau n.

Nhién vién phuc vy phong thi ngh1¢m cam quan cin ¢6 kién thirc t6t vé phong thi
nghiém phan tich. Vige chudn bj miu doi hoi mét k¥ ning cao vi cac co quan cam
giac cua con ngum rat nhay cam. Ching c6 kha néing nhan biét mot sur khac nhau
rat nho gura cac mau ma d6i khi sy khac nhau nay chua chic d3 do ban chit cua 2
san pham ma do su chudn bj miu giy ra, Ngoai ra déi véi danh gla cam quan mot
san phdm thyc phim thi dung cu dung 13 rat quan trong, nhu‘ng mui vi la hay mau
sic, hinh dang, do phan quang cua dung cy dung mau la nguyén nhan 1am sai léch
cac két qua phan tich cam quan,

Cuon cung ca ngudi phy trach diéu hanh thi nghiém lin nhan vién phuc vu déu phai
nim dugce nguyen ly luyén téap, nang cao kha ning 1am viéc cho nhém hay héi
dong danh gia cam quan khi céin thiét. Ho déu phai tuyét ddi ton trong nhitng quy
dinh trong phan tich va phai rét trung thyuc vai két qua phan tich duoec,
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Tém lai van dé nhan sy déi véi phong phén tich cdm quan kha quan trong, né két
hop v6i cac phong phan tich khac dé xay dung nén mot phong dam bao chét lugng
{QA} cho nha may. Vi vy tuyen chon va b tri ngum lam cdng tac quan ly phén
tich cam quan tot cho phép nha may quan ly t6t chat lvong san pham, nghién clu
thi truong va phat trién san phim mdi.

4.2. NGUOI THU CAM QUAN '

Thanh vién trong hdi ddng phén tich cam quan (tiéng Anh goi 4 panel hay tiéng
Phap goi la sujet) 1a nhitng ngudi tham gia danh gta cam quan. Thong thuéng ho
dugc tuyén chon va huin luyén dé co kién thic vé phén tich cam quan, lam viéc
theo ¢4 nhan hodc theo nhém. Khi ho duge tham gia dé giai quyét thudong xuyén
céc phép thir phan tich cam quan céc san phim c0a nha méay hay tai phong thi
nghiém ngudi ta tap hop thanh nhém hoi déng. Hoi ddng 14 tap hop cac thanh vién
hoat ddng thudmg xuyén, co muc dich vé mot linh vuc san pha:lm nao d6.

Nhirng ngudi khdng ¢d bénh tat vé cac gidc quan déu ¢é thé tham gia danh gia cam
quan thuc phém Gidi tinh, lira tudi va tinh nghién thube la déu ¢6 anh huéng phin

nao dén két qua phan tich cam quan. Nhung ngudi ¢d ngudng cam giac thip s& cho
cac két qua tin cdy hon.

4.2.1. Lwa chon

Cé nhiéu nguyén 1y lua chon thanh vién, Vi du:

Nguyén 1y Spencer, theo nguyén Iy ndy viéc lya chon tién hénh theo 3 bude, néu
1am tét bude trude méi chuyén sang bude sau:

1. Nguot thir nhan duge 4 dung dich vi: dudmg 20g/l; axit citric 0 7g/| mudi #n
2g/1; cafein 0,7g/l. Sau khi khi thir, ngudi thir phai tra 101 ding ¢a 4 vi co ban nhan
dugc dbi véi dung dich tuong (mg.

2. So hang cuémg d6 vi ngot the:o néng d6 cia 4 dung dich dudng: 70, 100, 125 va
150 g/l. Khéng dugce phép sai bat ky mdt vi tri ndo.

3. Naudi thir nhén dugc 20 mau chéat thom khac nhau, ngiri va ghi ra gidy tén
nhirng mii nhén duoc trong 15 phat. Phai nhan dimg it nhat 11 moi méi duge mai
vao nhom thir cam quan. '

4.2.2. Luyén tip

Viée luyén tap dé nang cao kha ning lam vigc cla cac giac quan 13 viéc 1dm cin
thue hién thuong xuyén cia thanh vién tham gia nhém hay hoi ¢éng cam quan.
Cac lop huan luyén thudng duoc td chirc tip trung tai cdc trung tdm co dd diéu
kién. Ngudi ta thudng chia thanh 2 giai doan: Luyén tdp phén tich cam quan co
ban dé nang cao trinh d6 va luyén tip kha ning danh gia chinh xac cac tinh chat
cdm quan ctia cac san pham cy thé duge giao.
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4.2.2.1. Luyén tdp phan tich cam quan co bdn

Trude hét thanh vién duge huin luyén qua cic bai mui, vi, mau, trang thai:

e Nhin biét cac mui thong thuémg (khoang 20 loai tinh diu thye vat), khi & dang
don chét va trong hdn hop pha trén khac nhau. So sanh cudmg d6 mui & cac
néng dd khac nhau. ‘

e Sip xép theo thir ty ting dan cia mau sic khi ndng dé chét tan thay ddi (mau
tim, vang, xanh, niu) hoac ti I1& phdi tron mau thay di.

. Sép xép theo thir ty ting dan vé khdi lugng, d¢ rap, dd cing, d§ déo cia cac
ddy méu thi nghiq:m

Tiép theo thuc hién cic phép thir théng thudmg bang mdt hay mot sb chét gay kich

thich sau day: so sanh c@p, A khong A, 2-3, tam giac, so hang, cho diém, uédc

lugng d3 lém va md ta (profil).

Sau d6 trong thdi gian hoc, hang ngay hoc vién ty hudn luyén nim giac quan theo

c4c bai ¢6 sin, phit hop dé giam ngudng cam gisc.

4.2.2.2. Danh gid cam quan san pham

Sau khi huin luyén cam giac, cac thanh vién s& thir mot s6 san pham (rugu, bia,
nude giai khat, mot sé loai db hdp, keo banh ngot, che, ca phé...). Cac san pham
nay s& duge danh gia theo cac tiéu chuin Vlct Nam. Trude hét cac thanh vién duoc
cac chuyén gia danh gid cam quan huéng dan cach danh gla tu'ng loai san pham.
Sau d6 s& duge tham gia danh gia trong nhém c6 chuyén gia. Néu cac két qua danh
gia phi hgp v&i y kién ciia chuyén gia thi s& dugc tham gia cac hoi dong danh gia
cam quan.

Tuy nhién, kha néng danh gla cam quan cUa thanh vién hi dong c6 thé bj thay ddi
theo thoi glan nhat la doi véi thanh vién it tham gxa truc tiép vao cong tac nay.
Trude khi t6 chirc hgi dong dénh gia, cac thanh vién thuong duge mdi thir mét s
mau ¢ vi ¢0 ban va mui déc trung dé kiém tra mirc dd nhay cdm. Cong viéc ndy
c6 thé tién hanh dinh ky dbi véi cac chuyén gia thudng xuyén tham gia héi ddng,

4.2.3. Cac bréc tb chire mdt hdi dong phin tich cam quan nhu sau
e  Mditham gia va lya chon so bd

» Lua chon theo yéu ciu

e Huén luyén

e Quan ly nhém

4.2.3.1. Moi tham gia va lwa chon so bé

Moi nhitng nguci trong nha mdy

Hbi dong phan tich cam quan thuémg duoc thanh lap tir viéc lya chon chinh cac
nhan vién trong nha may do ho am hiéu vé cang vide cua nha may va ¢ trach
nhiém di v&i san pham clia nha may minh. Tuy nhién cén c6 su nhan thirc _dang
dan cha ban lanh dao dé tao dleu kién cho ho tham gia déu dan vao cac budi thir
ném va coi diy 14 mot trong sé nhiing hoat dong quan trong nhim dam béo chét
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lugng san pham ciia nha may. Tuy vy nhung ngudi nay khi tham gia vao hji dong
cam quan phai trén tinh thin ty nguyén. Ai cling ¢d quyén dang ky tham gia hdi
dong phan tich cam quan va s& dugc lya chon khi cé dii kha ning va diéu kién.

Moi nhimg ngueai ngoai nha mdy

Tuy nhién tuy theo thdi gian ma t chirc nhém phén tich cam quan c6 sy tham gia
cua nhimg ngudi & ngodi cong ty. Cé thé sir dl,lng cac phuorn% tién thoéng tin nhur
thongl bao, tiep thi, dién thoai. P&i véi nhom ngoa1 cong ty can phan bi€t nhiing
ngudi “tinh nguyén” tham gia va nhiing ngudi “mong mudn” tham gia chi dé lam
hai long tinh to mo ciia minh.

Cac ticu chudn dé dhepe moi tham gia va lwa chon so bo

BPéng co tham gia: Trong qua trinh thao ludn véi ho s& tim hiéu duoc diéu nay.
Cé thé hoi doi didu vé Iy do din dén viée tham gia danh gia cam quan. Didu
quan trong |a thanh vién bj hap din bai chinh ky thuat phén tich cam quan chur
khong phai chi boi cac tiéu chuan tai chinh hay khuyén khich, néu nhu vy cé
thé dan dén s thiéu nghiém tic

Stee khoc: Dam bao chon lya nhimg thanh vién thuc‘mg xuyén khoé manh, Néi
chung nhit ng ngudi sire khoe binh thudng, khdng co bénh tht dang ké déu co
thé tham gia phén tich cam quan. Nhitng ngudi bj 6m hay cam cim nhg ciing
khdng nén tham gia phan tich cam quan.

Tuoi: Néi chung kha ning cam nhin mui vj ¢6 bién ddi theo lira tudi. Vi du ddi
vGi vi ngot, curong d6 nhan biét dugc giam % l4n sau 10 nam tllQl Con cuing
d6 mui thi giam khéng nhiéu, thim chi nhiing ngudi 1on tucn ¢On phan biét.
muti 10t hon. Tuy nhién mii 1a chit d& bi thich nghi, ¢ khi mat hin cam gisc
mii néu ta str dung mui ¢ cudng dd manh médt cach thuédng xuyén.

Giai tinh: Khéng c6 sy khac biét 16 rét vé gidi tinh trong kha nang danh gia
cam quan, Tuy nhién ngudi ta cling nhédn thdy phy nir ¢6 thé nhin biét vi tdt
hon nam gioi nhung kha nng phan biét mui lai kém hon. Da sao thi ciing nén
xay dung mét nhom phén tich cdm quan ¢6 di ca nam va nir.

Khe néng phan biét mau sdc: C6 thé ding mot sé phép thir dic biét dé kiém
tra kha ning phan biét mau (trir voi nhung ngudi bi bénh mu mau) Tuy nhién
néu khong danh gia cac chi titu vé mau sic, hinh dang san pham thi khong céin
thiét phai kiém tra kha nang phén biét mau sc coa ngudi thir.

Sir cfung rang gia: Trong truong hgp cac nhém ngudi thir danh gia cdu tric cta
san pham thi khong nén tiép nhan nhitng ngudi co ring gia hay bj bénh dau
ring.

Dimg thude la: Ngudi nghién thudc 14 ciing co thé tham gia vao nhém phén
tich cam quan. Trong sb nhirng ngudi hat hay khéng hat thube cé nhimg ngudi
nhay cam va nhitng ngudi kém nhay cam. Tuy nhién, cin nhin hat thube it
nhat trong mét gids trude khi thye hanh

Quy thoi gian: Cac thanh vién phai tham gia vao tat ca cac bubi phan tlch Céc
két qua phan tich cim quan bj chi phdi nhiéu & miu thir va hoan canh thi
nghiém & cac budi khac nhau (cac budi 1&p) nén néu ngudi thir thiéu ving mét
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budi so voi nhém thi két qua s& kém tin cdy. Ngoai ra trong céc xir Iy thong ké
ma cac bang s lidu b thiéu mdt vai dir Jiéu thi kho co thé c6 duge mdt xir ly

hiéu qua va tin ciy.

Bang 4.2 dua ra mdt vi du vé bang cau hoi cho phép thu thip dugc nhitng théng tin
cla ngudi thir. Ddy 1a bang dua ra b&i Mengaard va cdng sir (1987) tuy nhién trong
trudmg hop cy thé & Viét Nam chiing ta ciing c6 thé xdy dung 1 bang ciu hoi khac

phu hop vdi hoan canh ciia minh.

Bang 4.2a: Vi du vé bang cdu hoi cheoe sir dung trong tuyén dung
(theo MEIGAARD va COLL.,1987)

BANG CAU HOI THONG TIN CA NHAN

Théng tin chung

Ho va tén:

Nghé nghiép:

Pia chi:

S6 dién thoai (nha riéng hofic noi cdng tic): .
Ban d3 c6 thong tin gi vé nhém danh gi4 cam quan nay chua? Néu ¢6 thi nhimg 1a
thng tin gi?

Quj théi gian .
Trong khoang thoi gian lam thi nghi¢m tir ... dén... ban c6 thé tham gia dugc nhing
ngay, budi nao trong tuan?

Sirc khae

1. Tinh trang sirc khée ciia ban hién gid nhur thé nao?

2. Ban c6 bj nhitng bénh vé& mat, rang, miéng, tai hay khéng?

3. Ban c¢6 str dyng thubc gdy anh hudng dén cic gidc quan dic biét 1a vi gidc va khiu
giac?

Théi quen sir dung thirc phim §
1. Ban c6 dang thue hi¢n mot ché dé an kiéng nao khong? Néu c6 hiy néu cu thé? 4
2. Nhimg thyc phdm nao ban va thich nhat? Thyrc phim (hay nhimg thuc phim) nao :
ban ghét nhat?
Cdc cdu héi khidc
1. Liét k& nhing thyc pham ma huong vj cia ching gé‘m,gic‘)ng véi sira chua?
2. Ban cho biét sy khac nhau giira huong thom va ket cau?
3. Ban miéu 3 ngn gon sy khac nhau gitra gion va gién tan nhu thé nao?
4. Ban miéu ta mt vai huong thom ma ban nhan thiy & sét salat {mayonnaise)?
5. Ban miéu ta mt vai huong thom ma ban nhan thiy & xic xich?
6. Ban miéu ta m{t vai huong thom ma ban nhan théy & banh qui min khai vi?
Cam on ban dd trd loi nhang ciu hoi trén!
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Thong qua nhitng théng tin thu thap dirge, ta ¢ thé lua chon so bd nhimg ngudi s&
tham gia nhém phén tich cam quan dé sau d6 tip hep thanh mét danh sach trich
ngang vai diy do thong tin: ho tén, dja chi, di¢n thoai, thoi gian co thé tham gia
dugc cac budi phan tich cam quan.

4.2.3.2. Lua chon

Sau khi d3 c6 danh sach nhu‘ng nguorl duge moi di qua lyra chon so b, thong thudng tuy
muyec dich thi nghiém ma sb ngudi ndy 6 thé tir 20 dén vai tram ngudi (goi la nhom lén).
Ciing tuy timg thi nghiém ma ta s€ lra chon dé thanh 1ap mot nhom c6 sb lugng khoang
tir 10 dén 30 ngud.

Nguyén téic lua chon

Céac thanh vién trong nhém lon s& duoc lya chon theo céac tiéu chi sau:

e Co sy hiéu biét so bd vé danh gia cam quan, vai trd clia cam giac, nhfmg dac
trung ¢am quan khéc nhau nhu 1a mai, vi, cau tric... Thanh vién biét cach thir
ném, cam giac, thao tic v6i nhimg dung dich hay nhimg san phim dugc sir
dung,

e Vé nang luc suy luan va sir dung ngdn ngir:

Kha nang hiéu dugc nhitng ciu héi.
Kha nang tra It
Kha ning miéu ta, dién dat.

e  Vékha nang cam quan:

Kha néing cam nhan va phan biét nhimg tac nhan kich thich.
Khi ning hoe thude va ghi nhé nhitng tic nhan kich thich.
Kha nidng phan bigt nhitng curong dé khac nhau.

Hinh thire té chiic dé Iya chon s 13 thong qua cac bai thi nghlem vi du nhur thi nghiém

vé cam nhén nhimng vj co ban, so sanh cudng d§ vi (vi don; vi don trong vi hén hep...),

ghi nhé va phan bigt mii, danh gia cAu tric hay phan biét mau sic. ..

Sau cac budi thire hanh lya chon nay ta s& cé mét nhdm tir 8 dén 15 ngudi. Nhom nay

"s& tiép tyc dugc huin luyén nhim tang cudmg kha nang lam viéc cuia cac gidc quan.

4.2.3.2. Hudn luyén

Huén luyén 1a mdt giai doan quan trong ctia viéc hinh thanh nén mét nhém phin
tich cdm quan. No gitp cac thanh vién lam quen v&i danh tir chuyén mén. Cac tir
chi tinh chat nhw 6xi hoa, kim loai, luu huynh hod, bj tanh,... khéng phai la nhing
thudt ngif ma nhimg ngudi khong phai la chuyen gia sir dung thudng xuyen

Dé luyén tip mdt cach higu qua ngudi thir can phal hiéu dugc Iy thuyét va cén biét
cach giai thich bing I&i v céc (ng dung thuc té ddi vdi cac chat, cac san pham va
kien thirc lién quan t6i cac dac trung cam quan ciia san pham thire phim: mui, vj,
cau triic dac trung,

Thanh vién duoc hoc nhitng nhung khai niém co ban vé sinh Iy hoc cam quan
duoc gidi thich vé vai tro cia céc co quan cam gidc va ban chét ciia cc tinh chét
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cam quan cia thye pham (doc gia ¢d thé tham khiao thém tai liéu cia MAC LEOD
va SAUVAGEOT (1986) vé ndi dung nay).

Cbng thc td chirc luyen tap cho mét nhém can mot sb thi ngh|¢m duge phan chia
thanh nhiéu budi, nhidu giai doan khéc nhau. M&i thi ngh iém bt dau bing mot giai
doan giai thich va 1am quen. Cac miu thir dung dé ném trong khi thi nghlem duge
dua cho thanh vién, hoc cach miéu ta ching va nhan biét cac cam giac. Trong
nhlmg budi lam viéc diu tién, ngudi ta sir dung nhitng chit tinh khiét trén cic san
pham trung tinh (thudng sir dung nhét dung dich nuéc), nhung dén dan trong céc
budi tiép theo thi ngudi ta s& cho thir cac hdn hgp hodc san pham cé bo sung chét
kich thich.

Sau g1a1 doan 13m quen, cac thanh vién trai qua phan thire hién cic thi nghiém cu
thé vé nhan biét, phan biét, danh gla

Sau cuing thanh vién dugc thir vai san phadm cy thé trén nhirng phép thir cu thé nhur
néu & chuong 3.

Hinh 4.2 dura ra vi du vé mét bai tip tap luyén trén kha nidng so sanh, danh gia cia
mit. Sau khi quan sat cic hinh v& va dua ra cau tra l&ri, ho s& biét dugc ngay dap ap
dé c6 thé so sanh voi két qua danh gia cia minh,

Céau héi: Ban hay chi ra trong nhung hinh sau di€n tich cac khodng mau den
tinh theo phan tram so véi dién tich tdng ciia ca hinh
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Sau phan luyén tap nay, thanh vién dugc thye hanh trén cac phép thir co ban va
cudi cang la duoc hudn luyén danh gia chit luong san pham cung vai chuyén gia
dé nang cao kha nang ciia minh. Thanh vién ciing c6 thé ty luyén tip kha nang cam
giac cia minh bang cac phép thir thich hop.

4.2.3.4. Quem v nhom
Quan v nhom

Nhur ching ta da thay, viéc quan ly mét nhém déanh gla cam quan 1a mdt cong vigc kho
khan va doi khi “nham chan™; tuy nhién can gan voi muyc tiéu dam bao chat lwong san
phédm cua cong ty.

Can thudmg xuyén kjém tra xem cac thanh vién trong nhém c6 ludn tin tudmg va con da
[ong nhiét tinh dé tiép tuc tham gia vao nhom phén tich cam quan mdt cach tu nguyén.
Ciing can thuomg \uyen cung cap cho ho chién luge va két qua ciia cong tac QA clia
cdng ty dé dong vién, kich 1¢ ho duy tri va phat huy vai trd cia minh.

Mot cong viée nira cin dam bao la kiém tra thuomg xuyén ning lye 1am viéc cia
mdi thinh vién trong hdi déng: cac thanh vién phai thudmng xuyén duge luyén tép
theo dinh kv dé duy tri va phai trién kha nang cam quan ciia minh,

Bao tri nhon
Pé mét nhom duy tri duge & trinh d9 cao, cin phai luyén tap lién tuc. Can chi ¥
dén nhitng nguoi ngoai cong ty dé ho tham gla déu dan cac cude hop lién quan dén

QA ciia nha may. Diéu nay lam cho ho c¢6 cam gidc nhu 12 mot thanh vién cua nha
may va kich 1é ho trong qua trinh lam viée.

So hegng thanh vién trong nhom

S lugng thanh vién cia nhom dugc sir dung phu thube vao phép tha. Theo tiéu
chuan quoc té 1SO 8586 (1987) 1a khoang tir 6 dén 12 ngudi cho phép thir don
gian vi tir 6 dén 20 ngudi cho nhimg phép thir phan biét, sip xép, cho diém va
phén tich mb ta.

Cac tiéu chuan qudc té khdng qui dinh chat ché s& ngudi trong nhom. S6 ngudi
cong nhu so6 lan 1ap lai trén moi thanh vién phu thude vao muc dich ciia nghién clu
va murc do chinh xac yéu ciu. Ngucrc lai phai dam bao mét sb lugng cac thanh vién
ti thleu cho nhitng phép thir tam giac, phan loai, duo-trio la tir 5 dén 7 ngum thir d3
qua huan luyén, Trong diéu kién cho phép co thé tang tdi 1én, tir 6 dén 10 nguai.

Nhéc nhi ede thanh vién

Pe ting hiéu qua cia phép thir, nhitng thanh vién cén duge huong dan ti mi cac
thao tac co ban va hiéu rd cac cau hoi trong mdi thi nghiém hoic budi thir. Sau day
s& 12 modt sé quy dinh chung:

o Tredge khi danh gid ]
Khong 3n muit, keo hay céc san pham co vi manh trong 30 phit tnrée khi 1am phép thir.
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Khéng ding nudc hoa qua thom, hodc cac san phdm nhu son méi hay xa phdng
thom, nudc xirc khi cao rau. ..

Khéng hit thude trong 30 phit truée khi lam phép thir.

Bao cdo ngudi 18 chire trong trudmg hop ban co van dé vé sirc khoé: dau diu, viém
cap tinh dudng hd hap, ...

Pén phong thi nghiém dung gio.

o Trong khi danh gia

Khong néi riéng, khdng ban luan vé miu danh gia, khong qudy rdy ngudi bén canh
Khong mang sach, bao, tranh anh vio xem

Tan dung hét thai gian c6 cho viée danh gia

Cac thanh vién khdng duge phép vao bép trude khi, trong khi, sau khi tién hanh
danh gia.

Mgt vai chu y khac

Céc thanh vién cang thye hién phép thir mét cach nghiém tic bao nhiéu thi két qua cua
ho s& cing déang tin cdy biy nhiéu. Cac diéu kién nhu anh sang, tleng én, mi va méau sac
cia phong thi nghlem phan tich cam quan phai duoc dac bi¢t cha y. VI¢C chuin bi mu

phal can than va gi&i thi¢u cho ngudi thir nhimg mau dong déu, phiéu cau hoi phai ro
rang...

4.3. MOT SO BAI THI NGHIEM CO SO

4.3.1. Lya chon thanh vién héi dong

Trude khi duge lya chon tham gia hdi ddng danh gla cam quan, cac thanh vién duoc
kiém tra kha ndng cam giac cta minh théng qua 3 bai thyc hanh:

Ghi chii: Dung cy thi nghlem phai sach, khong ¢cé mui v la. Nuéc pha dung dich la
nurde sach dun sdi, loc va dé ngudi.

Bai I: Nhiin biét 4 vi co bin

Chuan bj cho m01 thanh vién 4 céc miu di ma s, mdi cée chira 30 ml. Mot trong 4 chat
gay vi & cac ndng do sau:

1. Vi ngot: dudmg saccaroza 20g/1

2. Vi chua: axit citric 0,7g/1
3. Vi man: mudi an 20g/1
4, Vi ding; cafein 0,7¢/l

Céc thanh vién sau khi ném phai tra 1&i ding cac vi co ban nhén duge nhur ghi & trén,
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Bai 2: Phin biét cwong dp vi
Chudn bi cho mai thanh vién 4 cdc mau di mi hoa, mdi c¢be chira 30 ml mét trong 4
dung dich dudng nhu sau: 75, 100, 125 va 150 g/L.

Cic thanh vién sau khi ném phai sép xép duoc cuomg d6 vi ngot ting theo nong d6 dudng.

Bai 3: Phdan bidt hin clmt mii
Chudn bj 20 lo dung chat mui d3 ma héa, gém 10 mui don va 10 mii hén hop. -

Mui don Mui hén hop
1. Axit axetic 1. Tinh dau hdi
2. Amoniac 2. Tinh déu chanh
3. Axetat amin 3. Tinh dau cam
4, Benzaldehit 4. Tinh diu quyt
5. Caplax 5. Tinh dau téo
6. Rufu 6. Tinh dau lanh
7. Geraniol 7. Tinh ddu qué
8. Safyetylatmetyl 8. Tinh dau bac ha
9. Phenol 9. Tinh dau chudi
10. Vanilin 10. Tinh diu xa

Sau 15 phit ngiri c4c mAu, cac thanh vién phéi tra 1d ding it nhat 11 méu.

4.3.2. Huan luyén cam giac

Bai 1: Nang cao khd ndng nhin biét 4 vi co bin

Chuén bi 10 cbc mau ¢6 ky hiéu khac nhau va sip xép xen k& mot cach ngdu

nhién. Cac thanh vién duoc mdi ném tir trai qua phai, ghi lai cam giac nhén dugc
trén timg phiéu tra loi.

Ky hiéu mau Dung dich chudn bi Cau tra l0i dang
A AXit citric 0.2 Chua
B Saccaroza 4 Ngot
C Axit citric 0,3 Chua
D Cafein 0,2 Ding
E NaCl 0,8 Min
F Saccaroza 6,2 Ngot
G Cafein 0,3 Ping
H Nuréc tring Khéng vi
I NaCl 1,5 Min
J Axit citric 0,4 Chua

Mbi mau chi thir mot lan. Sau khi thir xong 10 mau, thanh vién s¢ dugc thong bao két
qua. Néu tra 101 sai, thanh vién duge tiép tuc moi thir Ia| toan bé sb miu sau khi cic mi .
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s0 va vi tri mau da dugc thay ddi. Lam nhidu lan toi khi ngudi thir nhan duoc théng thao
cac vi trén day.

Bai 2: Kiém tra ngudng cam gidc vi ’ 5 ,
Chuén bj 4 day dung dich A, B, C, D va mjt day nuéc tring E. MJi day 12 coc véi
ndng d6 nhu sau (g/h:

A: Saccaroza B: NaCl C: Axit citric D: Cafein
i 0,005 0,2 0,10 (0,034
2 0,1 0,4 -0,12 0,036
3 1,5 0,6 0,14 0,038
4 2,0 0.8 0,16 0,040
5 2,5 1,0 0,18 0,042
6 3,0 1,2 0,20 0,044
7 3,5 1,4 . 0,22 0,046
8 4.0 1,6 0,24 0,048
9 4,5 ) 1,8 0,26 0,050
10 5,0 2,0 0,28 0,052
11 5,5 2,2 0,32 0,054
12 6,0 2.4 0,36 0,060

MJi lan gi6i thigu cho thanh vién 2 day (C va A; D va C; B va E). Cac mau xép
theo ndng d¢ tang din. Thanh vién ném tir cdc 1 i cde thir 12, sau mdi cbe ghi
cdm giac nhin dugc vao phiéu tra loi. Néu khong cé vi ghi 1a 0, néu chua ro vi gi
ghi ddu hoi chdm (7, néu 13 vi thi ghi kém theo cudng d6, vi du: chua nhe, chua
manbh... :

Cin cir vao phiéu két qua s& xac dinh ai c6 ngudng cam giac thap, o thé dung bai nay dé
luyén tip ha nguéng cam giac xudng.

Bii 3: Xép day vé cwong dp vi
Chuin bj 3 diy dung dich ¢6 ndng dd nhu sau (g/D:

Ddy Nong do
A: Saccaroza 1 4 5 8 10 15 20
B: NaCl 0.8 0.9 1 2 3 4 5
C: Axitcitric | 0,03 0,1 0,2 0,3 0,4 0,5 0,6

Cac miu déu duge ma héa va sap xép ngiu nhién.

Mai lén gioi thiéu cho thanh vién mit diy va yéu cau ho ném va SAp xép cdc miu theo
thir tr cuomg dd vi ting dan, ghi ket qua vao phi€u trd 15i. Két qua duge danh gié 1a din g
khi curomg d¢ tang dan phu hop véi su tang nong do chat gay vi.
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Bai 4: Cho diém vé curdng dp vi
Chuan bj 4 day dung dich thir va tuong (mg voi mdi diy cé mdt dung dich chuin ¢
cuong do nhur sau (g/1):

Diy Dung dich chuan Céc dung dich tha
Ngot: Saccaroza 10 5 10 20 40
Man: NaCl 4 2 4 8 16
Chua: Axat citric 0,6 0.3 0,6 1,2 2,4
Pang; Cafein 0,1 0,05 0,1 02| 04

M&i tan giéi thiéu cho thanh vién mot diy va cho biét truée d6 13 vi gi. Méai thanh
vién ném dung dich chuén va gin cho nd mt diém vé curdong d¢ vi nhén dugc. Lan
Ich_J't‘ ném 4 mau con lai, moi mau gan cho né mot diém theo ti 1¢ vai cudong dd mau
chuén.

Vi dy: Néu mau chudn cho 5 diém thi miu ngot gép d6i cho 10 diém, gép 4 cho 20 diém,
ngot bang nua cho 2,5 diem.

Trong 4 diy dung dich trén, cac mau dLrQ'C chuan bj & nong d6 thap va ting theo cap )
voi cing boi 2, trong pham vi nay ¢o thé coi cutmg d6 vi nhan dugc & tang tuyen tinh
voOi nong do chit gdy vi. Vi vy, néu mét thanh vién cho diém cua dung dich chuin 1a X

thi dlcm cha 4 dung dich phai thir nhw sau d¢ thanh vién do dugc coi a ¢6 kha nang cho
diém vé vi 16t

Dung dich chuan Céac dung dich thar
X nX | X % 2X | 4X

Cho phép sai sb vé hé sb didm 1a ‘s, 1,2, 4: nhung khdng cho phép sai s vi tri.

Bai 5: Plidn biét mai
Chuan bj 4 cap dung dich chit mii sau day trong cdn diing lim dung dich gbc theo ndng
dé 10 g/f. Cac dung dich dwrge bao quan trong binh ¢6 nit nham,

Cap Mui A Mui B
1 Aldehit Tinh dau chanh
2 Tinh dau hdi Diacetyl
3 Eugenol Tinh dau quyt
4 Tinh dau cam Bac ha

(Néu khéng ¢é dung dich gbe ¢6 mii qua manh, cé thé pha loang bang dung dich
rurgu etylic 15%).

Chuén bi mau thir trong c4c lo nut nham dung tich 100 ml. M3i lg chira mgt miéng
gac bong day 4 mm, rong khoang 4 cm’. Trude khi thir ding xilanh hit 2ml dung
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dich chat thom bom vao miéng gac bong va ddy kin nit ngay. Miu ¢6 thé chudn bj
trude khdng qua 2 ngdy.

Mbi thanh vién nhin 4 ¢3p, hit ngan nhiéu 14n trén mleng lo da né nép d& xéc dinh mii.
Sau mdi mau nghi 2 - 5 phit. Néu kho nhan ra mui cd thé dung phuong phép “Von
Skramlik™ dé thir bit mdii, hit sdu mui qua miéng, ngam miéng, sau doé thé qua mai dé
xéc dinh mUi qua miii. Két qua ghi vao phiéu tra 1i.

Bai 6: Nhiin biét mii
Chuin bj 4 dung dich mui sau day lrong cdn ding 1am dung dich gdc theo ndng d5 10g/1,
ki buéu I 1L, TIT, IV.

I. Tinh du cam

II. Tinh d4u chanh

IfL. Tinh ddu xa

IV. Tinh déu bac ha

Chuan bj 4 day thir, mai day 4 1o nat nhéam dung dich 60 ml.(Ki hiu A, B, C, D). Cac lo
duge chudn bi bong gac nhur bai 4. Trong méi lo duge bom mot hay nhiéu dung dich goc

nhu bang sau (cach tong hop niy ciing nhur ban chat tinh dau c6 thé thay, di theo ngay
thir).

Diy Céc dung dich gdc duge bom vao lg
A B C D
1 11 I+11 IT +I1I I
2 11T 111 IV+I I+ 101
3 I Imr+1 I+I1+1V I+1T+1T+1V
4 v v I I+ +1v

M&i thanh vién nhin mot day dung dich gbc duorc thong bo ban chét cac loai tinh
dau va 4 day thir. Ho phai ngiri day dung dich goc dé thudc ban chat mui sau d6 xac
dinh trong timg diy cc mau chira nhitng mui gi. Két qua duoc vao phiéu tra 1oi.

Bai 7: Xép diy vé cuong dp mau
Chuén bj 8 mau dung dich mau tir bét caramel v&i ndng dé nhur sau (g/h:

Ky hi¢u miu N P Q M R 5 L T

Nong do 5,6 52 | 48 | 44 | 40 | 3,7 | 34 | 3.1

2

Cac miu dugc chira trong dng nghiém thay tmh trong (¢ 15; h = 12cm) voi thé tich
20ml ciia mQt trong cdc dung djch tren va xep ngau nhién trén gid.

Ma&i thanh vién nhin diuge mot diy sip xép cac méu trén theo cuong dd mau ting
dan, va ghi két qua vao phiéu tra 1.
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4.3.3. Hudn luyén thye hién cac phép thir thong dung

Bai 1: Thir cdp déi phiin bigt .
Chuan bj 6 cap déi (mau A va B) cho tirng vi co ban theo nong d nhu sau (g/f):

Mau A , B
Ngot: Saccaroza 8 11
Man: NaCl 2.5 3
Chua: Axit citric 0,18 0,21
Dang: Cafein 0,001 - 0,0025

Mm thanh vién nhan mot day vdi 6 phép thir cip do6i. Hay ném va cho biét trong

mdi ¢cap. mau ndo... ( ngot, man, chua, déng) hon miu kia. Két qua ghi vao phiéu
tra 1oi.

Bai 2: Tlui tam gidc

Chuan bj 3 phép thir tam gide tir 2 mau ca phé A va B (c6 nghia 12 ta s& co cac phép thir:
ABA, AAB, BAA hoac BAB, BBA, ABB).

MG thanh vién nhan 3 phép thir va xac dinh dau 13 mau khong kip Tai (nghfa 12 miu B
trong 16 hop ABA hoac A trong ABB). Ghi két qua vao phi€u trd loi.

Bai 3: Thur mé ta theo thang cuwong dj khong cdu triic
Mau thir ¢6 thé 1a: banh bich quy, sira tiét trung ¢6 huong hoa qua hodc bia ...

Bai 4: Thii thi hiéu
Mau thi 14 3 loai bia va 3 loai rugu vang

Bdhi 5: Thir c’(m diém theo TCVN 3215-79
Mau th{r 13 do hdp dira khoanh, che, ca phé, banh keo.

4.3.4. Ty tip luyén

Bai 1: Xnic gia’r_
1. Xép diy 8 mau gidy rap ¢ sd khac nhau theo thir tyr ting o rap.

2. Xép day 14 miu bang cao su tong hop hinh chudng cé thanh phén khéc nhau theo su
tang cla do cimg.

Bai 2: Khisi luwpng
Xép 2 day, mdi day 10 mau qua cn c6 trong lugng khac nhau theo sy ting cia dd ning,

Khéi lugng (g)

DayA | 101 11014 | 1028} 104 | 1057 | 108 | 111,3 | 116 | 1226 | 132

DayB | 30430571 308 | 311,3 | 316 |322,6 | 332 | 34531 364 | 3905
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Bai 3: Mau sic

Chudn bi 4 dung dich mau

Xanh - Sunfat ddng CuSO, Tim - Thude tim KMnO,
Viang - Cromat kali Niu - Caramel

Tir mdi dung dich gbc pha thanh 4 ddy mau ¢ ndng dé ting dan, dung trong dng
nghiém. -

Su sai khéc gitia 2 dung dich phy thudc thai gian luyén tap. Khi méi luyén tp: sy sai
khac theo chp 6 cong boi 2, sau do cong béi 3, -\/5

Sdp xep cac day trén theo cudmg d6 mau tang dan.

Bai 4: Miii va mii hén hop

Chuén bj cdc mau mai nhu bai 6 myc 4.3.2.

Cach lay mau: Ding gidy loc co kich thude dai 8cm, réng 0,5cm nhing vao dung dich
chat mii, sau d6 cho vao lo thir ndt nham nap kin.

Cach t6 hop mii nhu bai 6. Ngiri dé x4c dinh mii don va hdn hop trong timg lo (chi y
khéng trgn qua 4 mui trong thai gian luyén tap).

Bai 5: Vi va vj hén hop

Chuén bj cac dung dich vj co ban. Moi dung dich trong diy dugc bd sung thém 1 lugng
nhu nhau chit gdy vi khéc diy. Vi du: bo sung chua vao ngot, hodc nguoc lai, chua trong
min hodc ngugc lai, ngot trong mén hojc nguoc lai.

Hay xép theo thir tur tang dén cta 1 cudn g d¢ vinao dé.

108



Chuong 5
PHONG THi NGHIEM PHAN TiCH CAM QUAN

Sur khéc biét co ban cia phuong phap phan tich cdm quan so véi cac phuong phap
phan tich, kiém tra khéc la con nguoi dong vai tro 1a thiét bj va duhg cy do. Ho
tham gia vao vi€c phan tich, danh gla cac san pham théng qua cic gidc quan cia
minh dé dua ra cac két qua. Chinh vi vy ho cén phal ¢é diéu kién lam viéc phi
hep, khoa hoc va dat tiéu chudn dé thu dugc két qué phdn tich tin cdy, it bi anh
hudng cla cac tac dong tir mdi trudmg bén ngoai. Nhitng diéu kién nay duge cu thé
hoa théng qua cach thirc bé tri khéng gian lam viéc, cac trang thiét bi cin thiét
trong phong thi nghiém, cac phuong tién thu nhap thong tin va xir ly két qua.

5.1. CAC PHAN KHU CHUC NANG
Mot phong thi nghiém cam quan theo tiéu chudn cén ¢4 4 phan khu chiic nang nhu sau:
1. Vin phong
11. Khu chuan bi miu.
111. Phong phan tich va danh gia cam quan
IV. Phong hop
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Hinh 4.1a: Vi du vé so dé bo tri mdt bdng cdc phén khu
trong phong thi nghiém phdn tich cam quan
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Dién tich b tri va trang bi trong m&i phin khu phy thude nhu cdu sé lugng mau cin
d4nh gia hang ngay. Nhimg khu thi nghiém cim quan phin tich chit lugng ca phé cia
Nestlé hodc danh gia san pham gia dung (cosmétique) ctia tap doan L'Oréal c6 dién tich
tr 200 ti 500 m’,

Dudi déy la 2 so do b tri mit bing ciia mdt phong thi nghiém cam quan ¢6 dién tich
trung binh gidi thigu dé doc gia tham khio (khoang 10 khoang cé nhén va khoang 10
thanh vién lam viéc theo nhom.)

| 5.1.1. Viin phong

La noi 1am vigc cta nhom diéu hanh phong thi ngluigm. Tai day dién ra cic hoat déng
quan 1y, 1&n k& hoach, t& chirc thi nghiém va tap trung xir ly két qua thi nghi¢m.

5.1.2. Phong chuén bj miu

Céng tac chuén bi miu thir [ mot nhiém VU co ban trong danh gia cam quan thyc
pham Né doi hoi do chmh Xac ¢ao nén can su tép trung cia nhin vién chuén bj
miu. Ngudi ndy cling cén c6 nhng hleu biét nhat dinh doi voi ky thugt phén tich
¢am quan ciing nhur déi vdi san pham can phan tich. Phong chuan bj mau can co
mdt khéng gian di 16n dé bao quan va chuin bi miu, c¢é cac thiét bj thiét yéu nhur
bép dun, 16 vi séng, cdc dung cy chuycn diing dé pha ché, can do va céac dung cy
thir ném chuyén dung khac nhu: cde, tach, dia.. Day 1a nhiing dung cu hop chuén
{(bd thir ném che, coc do d0 bot cia bia, ly dénh gia rugu vang.. ), sir dung cho cac
dbi tugng san pham cu thé,

5.1.3. Phong phin tich (hodic danh gii) cim quan

Yéu cdu chung
Phong danh gia cam quan phai dam bao sach s&, khong c6 mui la, thodng mét va

yén tinh. Nén bd tri phong nay biét Idp voi cac phong khac dé kiém soat dugc
ngudi ra va vao phong danh gid.

Yéu cdu doi voi cac thiét bi chiéu sdng, diéu chinh nhiét dp va dp ém

Céc diéu kién vé chiéu sang, nhiét do va do 4m trong phong danh gia phai kiém
soat dugc dé tao diéu k1¢n lam vigc thodi mai nhét cho ngudi thir. Thong thudmg
duy tri & nhiét 46 20 + 2°C, 46 4m tuong déi tir 70 14i 85%, cac thong so nay tao
cho khong gian trong phong mat mé, khéng qua khé va ciing khéng qua am.

Chiéu sang du sir dung ngudn sang tu nhién hay dén dién thi déu phai dam bao
ddng nhat do chiéu sang tai moi vi tri trong phong.

Tai m01 khoang dénh gia ca nhdn hé thong chiéu sang phai dam bao dong nhit,
nguén sang duge hudng theo phuong thang ding 1én san pham dé tranh c4c
khoang toi va voi cudng dé sang dam bao dé nguoi thir ¢6 thé danh gia chinh xac
céc ddc trung vé dang vé va mdu sic cila san pham. Can thiét phai lap dat hé théng
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dén dién mau dé sir dung trong nhirng tru'O'ng hop mubn khéng ché sy anh hudng
chia mau sic san pham i két qua danh gia.

Yéu cau vai nén, tuong, tran nha

Neén nha phai dé co rira, ¢6 thé dung chét liéu 16t nén bang chét déo dé gidm tiéng on.
Mau son clia tudng va tran nha khong nén tuong phan nhau. Noi chung cic phong danh
gi4 cam guan thudng son mau sang (xam trang, mau be hodc trang) tuy vy cling c6 thé
sir dung cac mau son khac mién sao tao cam giac nhe nhang, dé chiu.

Yéu cdu doi voi hé 1thdng thong gio, khtr mu

San pham thi nghiém c6 thé 13 cac san phim c6 mii hodic mui Ja c6 thé xdm nhap vio
phong tir bén ngoai. Vi vay phong danh gia cin durge trang bi cac thiét bj thong gio va
khir mii dé giir khong khi trong phong ludn duge “trong lnh”. Céc thiét bj 6 thé sir
dung 14 quat hit, may diéu hoa khong khi. Néu ¢6 thé nén 1ap dat thém hé thémg sinh ap
nhe trong phong, tao ap suat duong trong phong dénh gia so voi bén ngoai, dé tranh mui

tir khu vuc chuan bi miu gan d6 bay sang. Céac bd loc khi qua than hoat tinh ciing 1a mét
thiét bj hitu dung dé khir mui trong phong.

Yéu cau doi voi cac khoang (cabin) danh gia ca nhan
Hop dén
el

— ™~

il]

Clia kéo dua méu H
— IR :

/ ‘|_ . Phia dua méu

12 Bém dit méu cla cla ngudi chudn
l ngudi thir b| thi nghlém
[—— = =
[ 1
A. M@t chinh dign B. Mit bén

Hinh 4.1b: Khoang (cabin) danh gia cd nhin
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Dé dam béo cho cac thinh vién 1am viée mot cach doc Iap cin Iép dit cac khoang
dénh gi4 ¢4 nhan. D4 ¢ nhimng tiéu chudn cy the vé cdu trac va kich thude cia
nhitng cabin nhu thé nay. Hinh 4.1b gidi thidu cdu tric. mot dang cabin danh gia ca
nhédn dang dugc sir dung tai cac phong thi nghiém danh gid cam quan tai Phap va
Viét Nam. Diac diém cia ching 14 vich ngdn khong qua cao, vira d dé tao khong
gian lam viéc doc lap cho nguoi thir ma van dam bao khéng gian thong thoang
trong phong. Tai mét sé nuée khac nhu Dire, Bi, Ao hay M¥ va Canada thudmg sir
dung céc cabin theo tidu chuén trén nhung ¢6 vach ngin cao dé tach biét hoan toan
ngudi thir vt khéng gian xung quanh.

5.1.4. Phéong hop

Mot s6 hoat dong dac thi vi du nhu qua trinh huin luyén mot héi ddng cam quan
hay qua trinh xay dyng thuét ngir trong phép thir mé ta can thiét phai lam viéc theo
nhém. Mat khéac trude mon budi thi nghiém, ngum di¢u hanh nén gap g0 ¢d nhom
ngudi thir dé gioi thiéu vé phép thi ciing nhu vé nhirng nhiém vy ma nguoi thir s&
phai thuc hién trong budi thi nghi¢m. Sau khi xong thi nghiém déi khi cling can
nhdm hop ca hoi ddng dé ho ¢6 thé trinh bay nhung ¥ klen hay nhén xét c4 nhén vé
két qua cua phép ther. Do vily phong hop cin dugc thiét ké sao cho phi hop véi
nhiing hoat ddng nhu di néu.

5.2, TRANG THIET BI

Phin nay sé& trinh bay chi tiét vé nhitng trang thiét bj cin thiét cho mét phong thi
nghi¢ém phan tich va dinh gia cam quan. O day chung ta chi quan tam t&i 2 phén
khu déc bi¢t 1a khu chuin bj miu va phong danh gla cam quan. Gia thiét dua ra la
da ¢ sin mit bang cho 2 phin khu néi trén véi day du cac dudng dién va nude can
thiét.

5.2.1. Phong phin tich (d4nh gia) cam quan (phong thir ném)

Phong nay bao gbm:

Céac khoang (cabin) danh gia ca nhén: s& cabin danh gia ciia mét phong thir ném
phu thude vao nhu cau thic hlE;I‘I s& lugng phép thir trong mot khodng thoi glan
Néu phong thir duoc lap dat nhlcu cabin thi nhiéu nguorl thir s& c6 thé lam viéc
duqc cung lac, giam thoi gian tién hanh phép thir. Nhur vay bao nhiéu cabin la da?
Diéu nay phu thude vao dleu kién cu thé cua ting phong thi nghiém: kinh phi, dién
tich mat bing. .. Tuy viy sb lugng cabin ciing khéng nén qua nhiéu vi s& kho khan
cho ngudi phuc vy thi nghiém khi phal bao quat mdt khu vyc réng Ién. Hon nira
cling phai chil y dén phan dién tich con lai cia phong danh cho viéc di lai cia
ngudi ther, cho cac ¢dng tac bao dudng, sira chu.'a trang thiét b cling nhu cho cac
cOng tac dam bdo an toan khic.. . Mdi cabin can duoc trang bi mot ghe ngon mét
clra day dé chuyén méu vao khoang, hé thdng chiéu sang, voi nude, 6ng nhd. .
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Céc trang thiét bi khéc ciia phong 1a: hé théng chiéu sang chung, hé thong théng
gi6 va diéu hoa khong khi, bd loc mii ...

5.2.2. Khu chuin bi mau

Trong khu ndy cac thiét bj nhét thiét phai co:

e Cic dung cu thay tinh, can, éng dong chuyén dung cia phong thi nghiém phan
tich hda hoc diing dé chuidn bi cac dung dich thi nghlem

e ' Cac thiét bj nha bep nhur: bep, 16 vi song, ta tanh, bdn rira, néi, xoong, chédo ...

¢ Tu va gia dung dung cu thi nghiém

e My rira chén bat va ti siy dung cu

5.2.3. Hé théng tin hoe

Hé thong ndy trong phong thi nghiém cam quan thudng 13 he théng thu nhép s6 liéu tho
vi céc hé thong xir Iy sb liéu (cac phan mém thong ké).

5.3. CHI PHI CHO VAN HANH MQT PHONG THi NGHIEM CAM QUAN

Néi chung trong nhimg nha may ché bién néng san thyc phim, ngin sach riéng
cho danh gia cAm quan dudmg nhu 1a khéng tach biét ma ldn I6n véi ngan sich
chung cua phong phan tich chat luong. O day, ching tdi thir dwa ra nhitng tinh toén
co ban vé ngan sach nay.

5.3.1. Nhiing chi phi ¢6 dinh

Nhimg chi phi c& dinh bao gdm:
s Nudc. khi dét, dién.

¢ Khéu hao phong va thiét bi.
Bio tri thiét bi.

o Nguyén liéu, hoa chit

5.3.2. Nhitng chi phi bién di

Nhirng chi phi duéi ddy tinh cho mét nghién ctru duge thuc hign trén 20 ngudi thi:

= Nguyen ligu va dung cu : nude ubng (~ 37), khin gidy (~ 20 goi), cbe, chén, dia
giay dang 1 lan (~ 100), cac nguyén liéu khac (banh my ...)

¢ Chi phi c().thé phai fit‘mg dé mua san pham thir ném trén thi trudmg (vi du nhu
cac san pham ctia d6i thi canh tranh)

e Dién thoai, lién lac...

s  Chi phi cho tai san xuét

o Tra luong cho nhin vién phong thi nghiém.
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5.3.3. Chi phi vin hanh chung

Ngén sach chi diing cho nguyén vit liéu v trang thiét bj cho m6t phong thi nghjﬁ:m cam
quan clia mdt cdng ty 16n & Phap, My c6 thé 1én t&i 12 000 USD/nam.

Ngoa1 ra 14 chi phi dé tra lwong cho nhin vién bao gbm mét chuyen vién va mot k¥ thuat
vién. Nhimg ngudri ndy co thé ¢6 hop ddng dai han khi cong viée phong thi nghi¢m cam
quan 1 thudng xuyén (mon ngdy ¢6 t6 chirc it nhat mdt budi thir ném cho 20 ngm)’l thir);
hofic 1a hgp ddng ngén han dinh ky néu ¢bng viéc cia phong thi nghiém cam quan
khong ¢6 thudng xuyén.

N6i chung chi phi t5i thiéu toi vio khoang 70 000 USD mdi nam. Con sé trén khéng nhé
nhung 3 rang hiéu qua ma mdt phong thi nghiém cam quan dem lai I khéng nhé mac
du c6 thé loi ich nay la chua thiy ngay dugc.
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PHU LUC
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Phy luc 1: Bang s6 nglu nhién

98119 47634 62128 74824
42293 | 62781 | 39637 | 56945
71926 | 19563 | 58873 | 41611
17455 | 58857 | 11764 | 19452
66834 | 25245 | 27285 | 25299
29662 | 83196 | 93516 | 32777
35314 | 74918 | 44949 | 93lss
84787 | 96479 | 76491 | 68563
53578 | 31322 | 85352 | 87336
24814 | 99952 | 56378 | 32381
52498 | 87383 | 22131 | 69919
71675 | 78536 | 73495 | 27778
98581 | 33164 | 49769 | 86257
3737 | 45775 | 97913 | s43s
63226 | 16691 | 38586 | 93122
86349 | 64849 | 1622 | 15644
19752 | 22217 | esear | 48893
45963 | 51428 | 14254 | 74566
36951 | 41886 | 65455 | 39863
62737 | 28622 | 97774 | 94699
93289 | 53491 | 21397 | 16212
57693 | 75743 | 49661 | 77747
74862 | 87515 | 54246 | 43585
19174 | 39259 | 33u3 | eaist
86518 | 66168 | 12838 | 25974
48426 | 14937 | 88522 | 68628
21345 | 92374 | 76989 | 51436
46622 | 22565 | 57564 | 62716
32234 | 77979 | et2o1 | 19143
26553 | 66127 | 89656 | 47931




..............




61439 89445 56293
59522 | 63194 | 87548
49661 | 1831 | 37549
53196 | 68259 | 65492
8857 | 75113 | 73927
37442 | 22945 | 91338
98339 | 49672 | 86783
24714 | 33386 | ooma
15928 | 96568 | 14661
71583 | 54794 | 58875
62275 | 87427 | 42256
31727 | 54363 | 98644
22588 | 96555 | 31488
15869 | 22124 | 49991
63276 | 85881 | 75722
98414 | 73738 | 64539
57633 | 41279 | 52277
46155 | 17446 | 13115
84991 | 39692 | 86853
79342 | 68917 | 27366
92495 | 48448 | 19485
1813 | 86899 | 27677
39557 | 24933 | 81923
88672 | 69156 | 96531
75339 | 73687 | 68254
24921 | 97224 | 42748
43784 | 5812 | 73399
6866 | 35771 | sB1le
57248 | 12365 | 34862

..............
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Phu luc 2: Cac gia tri téi han cda phép thir so sanh cip

So sanh hai phia So sanh mét phia
s§ lrong cdu tra Lo S6 lugng cau tra loi
Sé cau tra 1o t6i thiéu can thiét tbi thidu cén thiét
Murc ¥ nghia o Mirc y nghia o
5% 1% 01% 5% 1% 01%
5 5
e °
7 7 7 7
8 8 8 7
T 8 9 8 9
0 | 10 9 10 10
T 10 1 1 9 10 1
12 10 1 12 10 1 12
3 11 12 13 10 12 13
4 2 | 13 14 1 12 13
15 12 13 14 12 13 14
16 13 14 15 12 14 15
17 13 15 16 13 14 16
18 14 15 17 13 15 16
19 15 16 17 14 15 17
T 20 15 17 18 15 16 18
2t 16 17 19 15 17 18
PP 17 18 19 16 17 19
23 | 17 19 20 16 18 20
24 18 19 21 17 19 20
s | s 20 21 18 19 21
26 19 20 22 18 20 22
27 20 21 23 19 20 22
28 20 22 23 19 21 23
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29 21 22 24 20 22 24
30 21 23 25 20 22 24
31 22 24 25 21 23 25
32 23 24 26 22 24 26
33 23 25 27 22 24 26
34 24 25 27 23 25 27
35 24 26 28 23 25 27
36 25 27 29 24 26 28
37 25 27 29 24 27 29
38 26 28 30 25 27 29
39 27 28 31 26 28 30
40 27 29 31 26 28 31
41 28 30 32 27 29 31
42 28 30 32 27 29 32
43 29 31 33 28 30 32
44 29 31 34 28 3 33
45 30 32 34 29 3t 34
46 31 33 35 30 32 34
47 31 33 36 30 32 35
48 32 34 36 31 33 36
49 32 34 37 31 34 36
50 33 35 37 32 34 37
60 39 41 44 37 40 43
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Phu luc 3: Céc gia tri téi han cia kiém dinh % (Khi binh phwong)
o : mire ¥ nghia ‘

Btd : bac tu do

B~ | 0500 | 0250 | 0100 | 0.050 [ 0.025 | 0.010
e 0455 | 132 | i 271 384 502 | 663
N 139 | 277 | 461 | 599 | 738 921
BT 237 | 411 | 625 | 781 935 | 113
'''' 4 | 336 | 539 778 949 | 114 | 133
_____ 5 | 435 | 663 | 924 | 11 | 128 | 151
e | 535 | 784 | 106 | 126 | 144 | 1 168 -
7 T 635 | o004 | 120 141 160 | 185
B 734 | 102 | 134 155 175 | 201
_____ 9 | 834 | 114 14.7 169 wo | a7
G 934 | 125 | 160 | 183 | 205 | 232
T | 03 | 137 | 173 | 197 | 219 | 247
B 113 | 148 | 185 210 233 262
R 123 | 160 | 198 | : 224 | 247 | 277
e | 133 | 171 | 21t 237 261 | 291
s 143 | 18.2 223 250 | 275 306
R 153 | 194 | 235 26.3 288 | 320
""" 17 | 163 | 205 248 | 276 | 302 | 334
R 173 | 216 | 260 289 | 315 | 348
BEC 83 | 227 | 272 | 300 | 329 | 362
20 | 193 | 238 | 284 314 342 | 376
_____ 21 | 203 | 2495 | 296 | 327 | 355 | 389
2z | 213 260 308 339 36.8 40.3
R 223 | 271 | 320 | 352 | 381 |. 416 _
24 | 533 | 282 | 332 | 364 | 394 430
25 | 2a3 | 293 | 344 | 377 | 406 | 443
26 | 253 | 304 | 356 | 389 a9 | 456
2R 263 | 315 367 | 401 | 432 | 470
[T2e | 273 | 326 | 379 | a3 | 445 | 483
29 | 283 | 337 | 391 | 426 | 457 | 496
BE 293 | 348 | 403 438 470 50.9




Phu lyc 4: S6 lwgng ciu tra 1oi chinh x4c ciia phép thir tam giac

S6 cau tra 1oi chinh xac

S4 chu tra 16 chinh xic

Téng sé ciu cin thiét Téng s6 cau cén thiét
trad 1oi Mirc ¥ nghia o tra loi -Mirc ¥ nghia o
5% 1% | 01% 5% 1% | 01%

5 6 7 57 27 29 31

6 7 8 58 27 29 32
9 6 7 8 59 27 30 32
10 7 8 9 60 28 30 33
11 7 8 9 61 28 30 33
12 8 9 10 62 28 31 33
13 8 9 10 63 29 31 34
14 9 10 1 64 29 | 32 34
15 9 10 12 65 30 32 35
16 10 1 12 66 30 322 | 35
17 10 11 13 67 30 | 33 36
18 10 12 13 68 31 33 36
19 11 12 14 69 3t 34 36
20 1 13 14 70 . 32 34 37
21 12 13 15 71 32 34 37
22 12 14 15 724 32 35 38
23 13 14 16 73: 33 35 38
24 13 14 16 74 33 36 39
25 13 15 17 75 34 36 39
26 14 15 17 76 34 36 39
27 14 16 18 77 34 37 40
28 15 16 18 78 35 | 37 40
29 15 17 19 79 35 38 a1
30 16 17 19 80 35 38 41

122




31 16 18 19 B1 36 | 38 al
32 16 18 20 82 36 | 39 42

33 17 19 20 83 37 | 39 a2

34 17 19 21 84 37 | 40 43
Y 18 19 21 85 37 | 40 43
6 | 18 20 22 86 8 | 40 44

37 18 20 22 87 38 a1 44

38 19 21 23 88 39 41 44

39 19 21 23 89 39 | 42 45

40 20 22 24 90 39 | 42 45

41 20 | 22 24 91 a0 | 42 | 46

""" 42 21 22 25 92 0 | 43 46
43 21 23 25 93 w0 | 43 | 46
Taa |2 | 23 25 94 41 aa | 47
a5 22 24 26 95 a1 44 47
46 | 22 | 24 | 26 96 a2 | a4 | 48
47 23 25 27 97 a2 | 45 48

48 23 | 25 27 98 a2 | 45 49
49 | 23 25 28 99 43 46 49

50 | 24 | 26 28 100 43 | a6 49

51 24 26 29 200 80 | 84 89

52 25 27 29 300 7 | 122 | 127
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Phy Iyc 5: S6 lwgng ciu trd Wi chinh xac ciia phép thir 2-3, A khéng A (Mirc y
nghia o= 5%)

TongsbcAu | S&cdutrd loichinhxdc | Téngsbcau | S chu tra Ioi chinh xac
tra loi cén thiét tra loi cin thiét
- 21 15
8 7 22 16
9 8 23 16
10 9 _ 24 17
11 9 25 18
12 10 30 20
13 10 35 23
14 1 40 26
15 12 45 29 N
16 12 - 50 32
17 13 60 37
18 13 70 43
19 14 80 48
20 15 90 54
100 59
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le Iuc 6a: Tuong quan phlrong sai F & mirc y nghia a= 5%

so bac tu do cua tir s6

n; sobz_lcu_rdocuamauso

ng“' 1 2 3 | 4 5 6 8 | 12| 24 | »
1 | 1614|1995 | 2157 | 2246 | 230.2 | 2340 ] 238,9 | 2439 | 2490 | 2543
2 |5t 19,00 | 15, 16 [ 1925 | 19,30 | 1933 | 1937 | 19,41 | 19.45 | 1950
"3 | 1013 | 955 928 912 | 901 | 894 | 884 | 874 | 8.64 | 853
4 [ 771 ] 694 | 659 | 639 | 626 | 616 | 604 | 591 | 577 | 5063
5 |66l | 579 | 541 | 519 | 505 | 495 | 462 | 468 | 453 | 436
6 | 599 | 514 | 476 | 453 | 439 | 428 | 415 | 400 | 384 | 367
7 | 559 | 474 | 435 | a2 | 397 | 387 | 373 | 357 | 341 | 323
8 | 532 | 446 | 407 | 384 | 369 | 358 | 344 | 328 | 342 | 293
9 | 512 | 426 | 386 | 363 | 348 | 337 | 323 | 307 | 290 | 271
10 | 49 | 410 | 371 | 348 | 333 | 322 | 307 | 291 | 274 | 254
11 [ 484 | 398 | 359 | 336 | 320 | 309 | 295 | 279 | 261 | 240
2 | 475 388 | 349 | 326 | 311 | 300 | 285 | 269 | 250 | 2,30
13 | 467 | 380 | 341 318 | 302 | 292 | 277 | 260 | 242 | 22t
14 | 460 | 374 | 334 | 341 | 296 | 285 | 270 | 253 | 235 | 2.3
15 | 454 368 | 329 | 306 | 290 | 279 | 264 | 2.48 | 229 | 207
16 | 4.49 363 324 | 301 | 285 | 274 | 259 | 242 | 224 | 201
17 | 445 | 359 | 320 | 296 | 281 | 270 | 255 | 238 | 219 | 196
18 | 441 | 355 | 306 | 203 | 277 | 266 | 251 | 234 | 215 | 192
19 | 438 | 352 | 343 | 200 | 274 | 263 | 248 | 231 | 2141 | 188
20 | 435 | 349 | 310 | 287 | 271 | 260 | 245 | 228 | 208 | 184
21 | 432 | 347 | 307 | 284 | 268 | 257 | 242 | 225 | 205 | Le1
22 | 430 | 344 | 305 | 282 | 266 | 255 | 240 | 223 | 203 | 178
23 | 428 | 342 | 303 | 280 | 264 | 253 | 238 | 220 | 200 | 176
24 | 426 | 340 | 301 | 278 | 262 | 251 | 236 | 248 | 198 | 173
25 | 424 | 338 | 299 | 276 | 260 | 2.49 | 234 | 216 | 196 | 171
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26 | 422 337 | 298| 274 | 259 | 247 | 232 2,15 1,85 1,69
27 | 421 | 335 | 2%6 | 273 | 257 | 246 | 230 | 213 1,93 1,67
28 | 420 | 334 | 295 | 271 | 256 | 244 | 229 | 212 1,91 1,65
29 418 | 333 (293 | 270 | 254 | 243 | 228 | 210 1,90 1,64
30 | 417 | 332 | 292 | 269 | 253 | 242 | 227 | 209 1,89 1,62
40 | 408 | 323 | 284 | 261 | 245 | 234 | 218 | 200 1,79 151
60 [ 400 | 3,15 | 276 | 252 | 237 | 225 | 210 1,92 1,70 1,39
120 | 392 | 307 | 268 | 245 | 229 | 217 | 2,02 1,83 161 125
0 384 | 299 | 260 | 237 | 2,21 209 | 154 1,75 1,52 1,00
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Phu Iur. 6b : Twong quan phwong sai F & mirc y nghla a=1%
n, so béc tu do ciia ti so

n; : sé bic tw do cia miu s6

N M1 2| 3| 4|5 |6 | 8|12 ]24] w
1 | 4052 | 4999 | 5403 | 5625 | 5764 | 5859 | 5981 | 6106 | 6234 | 6366
2 | 9849|9900 | 9917 | 99,25 | 99,30 | 99,33 | 99.36 | 99.42 [99.46 | 99,50
3 | 3402|3081 | 2046 | 2871 | 28,24 | 2791 | 27.49 | 27,05 |26.60| 26,12
4 |a120 1800 | 16,69 | 1598 | 1552 | 1521 | 14,80 | 1437 [ 13,93 | 13,46
5 | 1626 | 13.27 | 12,08 | 11,39 | 10,97 | 1067 | 1029 | 9,89 | 9,47 | 9,02
"6 | 1374|1002 | 987 | 915 | 875 | 8.47 | 810 | 772 | 731 | 6,88
7 U225 | 955 | 845 | 785 | 746 | 719 | 684 | 6.47 | 6,07 | 565
8 | 1126 | 865 | 759 | 701 | 663 | 637 | 603 | 567 | 5.28 | 486
"9 | 1086 | 802 | 699 | 642 | 606 | 580 | 547 | 511 | 473 | 43
10 1004 | 756 | 655 | 599 | 564 | 539 | 506 | 471 | 433 | 391
"1 |95 | 720 | 622 | 567 | 532 | 507 | 474 | 440 | 402 | 3.60
12 | 933 | 693 | 595 | 541 | 506 | 482 | 450 | 416 | 378 | 336
13 | 907 6 70 | 574 | 520 | 486 | 462 | 430 | 396 | 359 | 3.6
14 | 886 | 4 651 | 556 | 503 | 469 | 446 | 414 | 380 | 343 | 300
15 | 868 | 6,36 | 542 | 489 | 456 | 432 | 400 | 367 | 329 | 2,67
16 | 853 623 | 520 | 477 | 444 | 420 | 389 | 355 | 318 | 2,75
17 | 840 | 611 | 518 | 467 | 434 | 410 | 379 | 345 | 308 | 265
18 | 828 | 601 | 509 | 458 | 425 | 401 | 371 [ 337 | 300 | 257
19 | 818 | 593 | 501 | 450 | 417 | 394 | 363 | 330 | 292 | 2.49
_:'2"6‘”"*?10“‘ 585 | 494 | 443 | 410 | 387 | 356 | 3.23 | 2.86 | 2.42
21 | 802 | 578 | 487 | 437 | 404 | 381 | 35t | 317 | 280 | 236
22 | 7904 | 572 | a2 | 431 | 399 | 376 | 345 | 312 | 275 | 231
23 | 788 | 566 | 476 | 426 | 394 | 371 | 341 | 307 | 270 | 2,26
24 | 782 | 561 | 472 | 422 | 390 | 367 | 336 | 303 | 266 | 221
25 | 777 | 557 | 468 | 418 | 386 | 363 | 332 | 299 | 262 | 217
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26 | 772 | 553 | 464 | 414 | 382 | 359 | 329 | 296 [ 258 | 213
27 | 768 | 549 | 460 | 411 | 378 | 356 | 326 | 293 [ 255 | 2,10
28 | 764 | 545 | 457 | 407 | 3,75 | 353 | 323 | 290 | 252 2,06
29 | 760 | 542 | 454 | 404 | 373 | 350 | 3,20 | 287 | 2,49 | 2,03
30 [ 756 | 539 | 45t | 402 | 370 | 347 | 317 | 284 | 247 201
40 | 731 | 518 | 431 | 3,83 | 351 | 329 | 299 | 266 |2.29 | 180
60 | 708 | 498 | 413 | 365 | 334 | 312 | 282 | 250 | 212 | 1,60
120 | 685 | 479 | 395 | 348 | 317 | 296 | 266 | 2,34 | 195 | 138
o 664 | 460 | 378 | 332 | 302 | 280 | 251 218 | 1,79 | 100
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Phy luc 7: Khoang ¢6 nghia ciaa chuin tyygen & mire y nghia a=5%

84 bac S6 lugng méu
tu do
n 2 3 4 5 6 7 8 9 10
1 1180 | 267 | 328 37.2 405 431 454 | 473 491
2 609 | 828 | 980 10,89 11,73 1243 | 13,03 | 1354 | 1399
3 450 | 588 | 6,83 751 8,04 8,47 885 | 9,18 | 946
4 1393|500 | 576 6,31 6,73 7.06 735 | 760 | 7,83
5 361 | 454 | 5,18 5,64 599 6,28 652 | 674 | 693
6 346 | 434 | 490 5,31 5,63 5,89 612 | 632 | 649
7 334 | 416 | 468 5,06 5,35 559 580 | 599 | 615
8 326 | 404 | 453 489 517 5,40 560 | 577 | 592
9 320 ] 395 | 442 476 5,02 5,24 543 | 560 | 5,74
10 315 | 388 | 433 4,66 491 5,12 530 | 546 | 560
131 | 382 | 426 4,58 4,82 5,03 520 | 535 | 549
12 3,08 377 4,20 451 475 495 5,12 5,27 5,40
13 306 | 373 | 415 4,46 4,69 488 505 | 519 | 532
14 303 {370 | 411 4,41 4,64 438 499 | 513 5,25
15 301 | 367 | 408 437 4 59 478 494 | 508 | 520
_ 16 | 300 | 365 | 405 434 456 474 490 | 503 | 5,15
47 298 362 4,20 4,31 452 470 4,86 4,99 5,11
| 18 | 297 | 361 | 400 | 428 | 449 | 467 | 483 | 496 | 507
19 296 | 359 | 398 4,26 447 464 479 | 492 | 504
20 295 | 358 | 396 4,24 455 4,62 477 | 490 | 501
24 2,92 3,53 3,90 417 437 454 4.68 4 .81 492
30 | 289 | 3,48 | 3,84 4,11 4,30 4,46 460 | 472 | 4,83
49_ } 2,86 3,44 379 4,04 4,23 4,39 452 4,63 4,74
60 283 | 340 | 3,74 398 416 | 431 444 | 455 | 465
120 280 | 336 | 369 392 4,10 4,24 436 | 447 | 456
© 277 | 332 | 363 3,86 403 417 429 | 439 | 447
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Phuy luc 8: Xac suiit tich ty trén dwing cong phin bo chuin tir-codén Z

Z

0.00

001

0.02

0.03

0,04

0.05

0.06

007

0.08

0.09

0.0

0.5000

0.5040

0.5080

0.5120

0.5160

0.5199

05239

05279

0.5319

0.5359

0.1

0.5358

0.5438

0.5478

(0.5517

0.5557

0.5596

05636

0.5675

0.5714

05753

02

05793

0.5832

0.5871

0.5910

0.5948

0.5987

0.6026

0.6064

0.6103

0.6141

0.3

0.6179

0.6217

0.6255

0.6293

0.6331

0.6368

0.6406

0.6443

0.6480

0.6517

04

0.6554

0.6591

06628

0.6664

0.6700

06736

0.6772

0.6808

0.6844

0.6879

0.5

0.6915

0.6950

0.6585

0.7019

0.7054

0.7088

07123

0.7157

0.7190

07224

0.6

0.7257

0.7291

0.7324

0.7357

0.7389

0.7422

0.7454

0.7486

0.7517

0.7549

0.7

0.7580

0.7611

0.7642

0.7673

0.7704

0.7734

0.7764

0.7794

0.7823

0.7852

0.8

0.7881

0.7910

0.7939

0.7967

0.7995

0.8023

0.8051

0.8078

0.8106

08133

0.9

0.8159

0.8186

0.8212

0.8238

0.8264

0.8289

0.8315

0.8340

0.8365

0.8389

1.0

0.8413

0.8438

0.8461

0.8485

0.8508

0.8531

.8554

0.8577

0.8599

0.8621

11

0.8643

0.8665

0.8686

0.8708

0.8729

0.8749

0.8770

0.8790

0.8810

0.8830

12

0.8845

0.8869

0.8888

0.8907

0.8925

0.8544

0.8962

0.8580

0.8997

0.9015

1.3

0.9032

0.5049

0.9066

0.9082

0.9099

09115

0.9131

0.8147

0.9162

0.9177

1.4

0.9192

0.9207

0.9222

0.9236

0.9251

0.9265

0.9279

0.9292

0.9306

0.9319

1.5

0.9332

0.9345

09357

0.9370

0.9382

0.9394

0.9406

0.9418

0.9429

0.944i

16

0.9452

0.5463

0.9474

0.9484

0.9495

0.9505

0.9515

0.9525

0.9535

0.9545

1.7

0.9554

0.9564

09573

0.9582

0.959%1

0.9599

0.9608

0.9616

0.9625

0.9633

1.8

0.9641

0.9649

0.9656

0.9664

0.9671

09678

0.9686

0.9693

09699

0.9706

1.9

0.9713

0.9719

0.9726

09732

09738

0.9744

0.8750

0.9756

0.9761

0.9767

2.0

0.9772

0.9778

0.9783

0.9788

0.9793

0.8758

0.9803

0.5808

0.9812

0.9817

21

0.9821

09826

0.5830

0.9834

0.9838

0.9842

0.9846

0.9850

0.9854

0.9857

2.2

0.9861

0.9864

0.9868

0.9871

0.9875

0.9878

0.9881

0.9884

0.9887

0.9890

2.3

0.5893

0.5896

0.9898

0.9501

0.9904

0.9906

0.9909

0.9911

0.9913

0.9916

2.4

09918

0.9520

0.9922

0.9925

0.5927

0.9929

0.9931

0.9932

0.9934

0.9936

25

0.9938

0.9540

0.9941

09943

0.9945

0.8946

0.9948

09949

0.9951

0.9952

2.6

0.9953

0.9955

0.9956

0.9957

0.9959

0.9960

0.9961

09962

0.9963

09964

27

0.9965

0.9966

0.9967

0.9968

09969

0.9970

09971

0.9972

0.9973

0.9974

2.8

0.9974

0.9975

0.9976

0.9977

0.9977

0.9978

0.9979

09979

0.9980

0.9981

2.9

0.9981

0.9982

0.9983

0.9984

0.9984

0.9985

0.5985

0.9986
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0.9982

0.9986




30

0.9987

0.9987

0.9987

09988

0.9988

0.9989

0.9989

0.9989

0.99%0

0.5990

a1

0.9990

32

09993

0.9991

0.9991

0.9991

0.9992

0.99%92

0.9992

0.9992

0.9993

09993

09993

0.9994

0.9994

09994

09954

0.59994

0.9995

0.9995

0.9995

3.3

0.9995

0.9995

0.9995

0.9996

0.9996

0.9996

0.9996

0.9996

0.9996

0.9997

34

0.9997

0.9997

0.9997

09997

0.9997

0.9997

0.9997

0.9997.

0.9997

0.9998
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Bang 9a. Gia tri té1 han ciua phép thir so hang & mirc ¥ nghia a=5% (Newell-
MacFarlane)

S S6 miu so sénh

Tvign | 3 4 5 | 6 7 8 9 |10 | 11| 12
3 6 8 [ 11 [ 13| 15 | 18 | 20 | 23 | 25 | 28
4 7 (10|13 |5 18 | 21| 24 | 27 | 30| 33
5 8 | 11 |14 |17 | 21 | 24 | 27 | 30 | 34 | 37
6 9 |12 |15 | 1B | 22 | 26 | 30 | 34 | 37 | 42
7 10 | 13|17 | 19| 24 | 28 | 32 | 36 | 40 | 44
8 10| 1418 |20] 26 | 30 | 34 | 35 | 43 | 47
9 10| 15 {19 [ 21| 27 | 32 | 36 | 41 | 46 | 50

10 | 1t | 15 | 20 | 22 | 29 | 34 | 38 | 43 | 48 | 53
1w | 1 |16 | 21 |23 | 30 | 35 | 40 | 45 | 51 | 56
12 |12 | 17 | 22 [ 24| 32 | 37 | 42 | 48 | 53 | 58
13 | 12 18] 23 |2 | 33 | 39 | 44 | 50 | 55 | el
14 | 13| 18 | 24 |27 | 34 | 40 | 46 | 52 | 57 | 63
15 1 13 | 19 | 24 | 28 | 36 | 42 | 47 | 53 | 59 | 66
16 | 14 |19 | 25 | 290 | 37 | 42 | 49 | 55 | 61 | 67
17 | 14 |20 | 26 |30 | 38 | 44 | 50 | 56 | 63 | 69
18 |15 |20 | 26 | 31| 39 | 45 | 51 | 58 | 65 | 71
19 | 15 21t |27 |32 ] 40 | 46 | 53 | 60 | 66 | 73
20 |15 | 21 | 28 [ 32| 41 | 47 | 54 | 61 | 68 | 75
21 | 16 22 |28 | 33| 42 | 49 | 56 | 63 | 70 | 77
22 |16 | 22 | 29 | 34| 43 | 50 | 57 | 64 | 71 | 79
23 | 16 | 23 | 30 | 35 | 44 | 51 | 58 | 65 | 73 | 80
24 | 17 | 23 | 30 {36 ].45 |52 | 59 | 67 | 74 | &2
25 | 17 | 24 | 31 | 37| 46 | 53 | 61 | 68 | 76 | 84
26 | 17 | 24 | 32 | 37| 46 | 54 | 62 | 70 | 77 | 85
27 | 18 | 25 |32 [ 38| 47 |55 | 63 | 71 | 79 | &7
28 | 18 | 25 | 33 | 39| 48 | 56 | 64 | 72 | 80 | 89
29 | 18 | 26 | 33 a0 | 49 |57 | 65 | 73 | 82 | 90
30 | 19 | 26 | 34 | 40 | 50 | 58 | 66 | 75 | 83 | 92
31 | 19 |27 | 34 | a1 | 51 | 59 | 67 | 76 | 85 | 93
32 | 19 {27 | 35 |42 | 51-| 60 | 68 | 77 | 86 | 95
33 | 20 | 27 | 36 |42 | 52 | 61 | 70 | 78 | 87 | %6
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34 | 20| 28] 36 [ 43 ] 53 [ 62| 71t | 79 | 89 | 98
35 |20 | 28 | 37 |44 | 54 | 63 | 72 | 81 | 90 | 99
36 | 20 | 29 | 37 [ 44| 55 | 63 | 73 | 82 | 91 | 100
37 | 2t | 29 | 38 | 45| 55 | 6a | 74 | 83 | 92 | 102
38 | 21 | 29 | 38 | 46 | 56 | 65 | 75 | 84 | 94 | 103

39 | 21 [ 30|39 |46 | 57 |66 | 76 | 85 | 95 | 105
40 | 21 | 30 | 39 |47 | 57 | 67 | 76 | 86 | 96 | 106

a1 |22 | 31 | 40 | 48 | 58 | 68 | 77 | 87 | 97 | 107
42 | 22 | 31 | 40 | 48 | 59 | 65 | 78 | 88 | 98 | 109
43 | 22 | 31 | 41 | 49 | 60 | 69 | 79 | 8 | 99 | 10
44 | 22 |32 | a1 | 50| 60 | 70 | 80 | 90 | to1 | 11
a5 | 23 | 32 | a1 |51 | 6 | 71 | 8 | o1 | 102 | 12
46 | 23 | 32 | 42 |51 | 62 | 72 | 82 | 92 | 103 | 114

47 | 23|33 | 42 | 52 | 62 | 72 | 83 | 93 | 104 | 115
48 | 23 | 33 | 43 | 52 | 63 | 73 | 84 | 94 | 105 | 116
49 | 24 | 33 | 43 |53 | 64 | 74 | 85 | 95 | 106 | 117

50 | 24 | 34 | 44 | 53 | 64 | 75 | 85 | 96 | 107 | 118

55 | 25 | 35 | 46 | 54 | 67 | 78 | 90 | 101 | 112 | 124

60 | 26 | 37 | 48 156 | 70 | 82 | 94 | 105 | 17 | 130

65 | 27 | 38 | 50 | 59 | 73 | 85 | 97 | 110 | 122 | 135

70 | 28 |40 | 52 |61 | 76 | 88 | 101 | 114 | 127 | 140
75 | 29 | a1 | 53 | 64 | 79 | o1 | 105 | 118 | 131 | 145
80 | 30 | a2 | 55 | 66 | 81 | 94 | 108 | 122 | 136 | 150
85 | 21 | 44 | 57 | 68 | 84 | 97 | 111 | 125 | 140 | 154
90 | 32 | 45 | 58 | 72 | 86 | 100 | 114 | 129 | 144 | 159
95 | 33 | 46 | 60 | 74 | 88 | 103| 118 | 133 | 148 | 163

‘100 |38 | a7 |61 |76 | o1 | 105 | t21 | 136 | 151 | 167
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Bdng 9b. Gia tri téi han cia phép thir so hiang & mire y nghia a=1% (Newell-
MacFarlane)

Sé 56 mau so sdnh

3 4 5 6 7 8 2 | 10 1 12
0 9 12 14 17 19 22 24 27 30
4 8 11 14 17 20 23 26 29 32 36
5 9 13 16 19 23 26 30 33 37 41
6 10 14 18 21 25 29 33 37 41 45
7

8

9

i1 | 15 | 19 {23 | 28 | 32 | 36 | 40 | 45 | 49
12 | 16 |21t | 25| 30 | 34 | 39 | 43 | 48 | 53
13 (17 | 22 |27 | 32 | 36 | a1 | 46 | 51 | 56
10 13 | 18 | 23 |28 | 33 | 38 | 44| 49 | 54 | 59
1 14 | 19 | 24 30| 35 |40 | 46 | 51 | 57 | 63
12 15 | 20 [ 26 | 31 | 37 | 42 | 48 | 54 | 60 | 66
13 15 | 21 | 27 [ 32| 38 | 44 | 50 | 56 | &2 | &8
14 16 | 22 | 28 | 34 | 40 | 46 | 52 | 58 | &5 | 71
15 16 | 22 | 28 | 35 | 41 | 48 | 54 | 60 | &7 | 74
16 | 17 | 23 | 30 [ 36 [ 43 | 49 | 56 | 63 | 70 | 77
17 17 | 24 | 31 | 37 | 44 | 51 | 58 | 45 | 72 | 79
18 18 | 25 | 31 |38 | 45 | 52 | 60 | 67 | 74 | 81
19 18 | 25 | 32 [ 39 ] 46 | 54 | o1 | 69 | 76 | 84
20 | 19 | 26 | 33 | 40| 48 [ 55 | 63 | 70 | 78 | 86
.21 19 | 27 [ 34 | 41 | 49 | 56 | 64 | 72 | 80 | 88
22 | 20 27 | 35 |42 | 50 | 58 | 6 | 74 | 82 | 90
23 1 20 | 28 | 35 | 43 | 51 | 59 | 67 | 75 | 84 | 92
24 | 21t | 28 | 36 | 44| 52 | 60 | 69 | 77 | 85 | 94
25 | 21 | 29 | 37 |45 | 53 [ 62 | 70 | 79 | 87 | 96
26 | 22 [ 29 | 38 | 46 | 54 | 63 | 71 | 80 | 89 | 98
27 | 22 | 30 | 38 | 47| 55 | 64 | 73 | 82 | 91 | 100
28 | 22 | 31 | 39|48 | 56 | 65| 74 | 83 | 92 | 101
29 | 23 | 31 |40 | 48 | 57 | 66 | 75 | 85 | 94 | 103
30 [ 23 | 32140 |49 | 58 |67 | 77 | 86 | 95 | 108
31 |23 (32| 4 | 50|59 |69 | 78] 87 [ 97 | 107
32 | 24 |33 |42 51| 60| 70| 79 [ 89 | 99 | 108
33 | 24 | 33|42 |52 6 | 71|80 |90 |100] 110
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12

113

115

117

118

120

121
123

124

126

127

128

130

131
133

134

135

142

148

154

160

166
171

176

181

186

191

102

103

105

106

107

109

110
112

113

114

115

1z

118

119

121
122

123

129

135

140

146

151
156

160

165

169

174

92

93

94

95

97
98

99

100

102

103

104

105

106

108

109

110
111
116

121
126

131

136
140

144

149

153

157

a2
83

84
85

86

87
88
90

o1

92

93

94

95
96
97
98

99

104

108

113

117

121
125

129

132

136

140

72

73

74
75
76

78
79
80
81

82

B2

83

84
85
86
87
9N

95

99

103

110
13

106

116

120

123

62

63

64

65
66
66
67
68

69

70
70
71

72

73

74

74
75

79

82

86

89

92
95

98

101
103

106

52

53

54

55

55

56
57

57

58

59
60
60
61

62

62

63

63

66

69
72

75
78

80
83

85
87
89

43

44
44
45
45
46
47
47

48

48

49

49

50
50
51

51

52

54

57

59

61

64
66

68

70
71

73

34
34
35
35
36
36
36
37
37
38
38
39
39
39
40
40
41

43

45
46
48
50
51

33

56

57

g5
25
26
26
26
eb
27
27
27
28
28
28
28

29
29
29
30

S
32

34
35
36

37
38

42

34
35
36
37
38
39
40
41

42

43
44

45

46

47
48

49
50

55
60
65
70

72 .36

80
85

100
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Phy lyc 10: Phin b6 cia chuin t

56 bac Mirc y nghia «

tir do

. | 050004000200 0100 | 0050 | 0025 | 0010 | 0,005 | 0001
1 | 1000 [ 1376 | 3078 | 6,314 | 12,706 | 25452 | 63657

2 | 0816 | 1061 | 1,886 | 2920 | 4303 | 6,205 | 9925 | 14089 | 31598
3 |0765|0978 | 1638 (2353 | 3.182 | 4176 | 5841 | 7.453 | 12.941
4 | 0741109411533 ] 2132 | 2776 | 3,495 | 4604 | 5598 | 8610
5 10727 (0920|1476 | 2015 | 2571 | 3,163 | 4032 | 4773 | 6859
6 |o0718 {0906 | 1440 | 1943 | 2,447 | 2969 | 3707 | 4317 | 5959
7 |o7i (0896|1415 | 1,895 | 2365 | 2,841 | 3499 | 4029 | 5405
8 | 0706|0889 1397 | 1,860 | 2306 | 2752 | 3355 | 3832 | 5041
9 | 0703|0883 |1383 | 1833 2,262 | 2.685 | 3,250 | 3.690 | 4781
10 [0700|0879|1376 | 1812 | 2,228 | 2,634 | 3.169 | 3581 | 4587
11 (0697 [0876 | 1363 | 1796 | 2,201 | 2,593 | 3106 | 3497 | 4437
12 [ 0695|0873 | 1356 | 1,782 | 2179 | 2,560 | 3055 | 3,428 | 4318
13 | 0694|0870 | 1,350 | 1,771 | 2160 | 2533 | 3012 | 3372 | 4221
14 | 0692|0868 | 1345 | 1761 | 2,145 | 2510 | 2977 | 3.326 | 4140
15 | 0691 0866 | 1,341 [ 1,753 | 2,131 | 2.490 | 2,947 | 3.286 | 4073
16 | 0690 108651337 | 1746 | 2120 | 2473 | 2921 | 3.252 | 4015
17 0689|0863 1333|1740 | 2110 | 2,458 | 2,898 | 3,222 | 3.9¢65
18 |[0688 0862|1330 | 1,734 | 2101 | 2,445 | 2,878 | 3197 | 3922
19 | 0688 | 0861|1328 | 1,729 | 2,093 | 2433 | 2861 | 3174 | 3.833
20 | 0687 | 0860|1325 | 1,725 | 2,086 | 2423 | 2.845 | 3153 | 3.850
21 | 0686|0859 | 1323 | 1721 | 2080 | 2,414 | 2.831 | 3135 | 3819
22 0686|0858 | 1321 | 1,717 | 2074 | 2,406 | 2819 | 3119 | 3792
23 0685|0858 | 1319 [ 1,714 | 2069 | 2398 | 2807 | 3104 | 3767
24 0685|0857 | 1,318 | 1,711 | 2064 | 2391 | 2797 | 3090 | 3745
25 | 0684|0856 | 1316 | 1,708 | 2060 | 2,385 | 2,787 | 3.078 | 3725
26 | 0684 | 0,856 | 1,315 | 1,706 | 2056 | 2379 | 2779 | 3.067 | 3.707
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0,684 | 08551 1,314 | 1,703 | 2,052 | 2373 | 2771 | 3.056 | 3.690

28 0683 |0855 | 1313 | 1,701 | 2,048 | 2,368 | 2,763 | 3,047 | 3674
29 0,683 0854 | 1311 | 1,699 | 2,045 | 2364 | 2,756 | 3,038 | 3,659
30 0683 | 0854 | 1310 | 1697 | 2042 | 2360 | 2,750 | 3,030 | 3,646
35 0,682 | 0,852 | 1,306 1,690 2030 | 2342 | 2724 | 2996 | 3,591
40 0681 | 0851 | 1,303 | 1684 | 202t 2329 | 2,704 | 2971 | 3551
45 0,680 | 0,850 | 1,301 | 1,680 | 2,014 2,319 | 2,650 | 2952, 3520
*50 6680 | Ov,849 1,299 | 1676 | 2,008 | 2,310 | 2678 | 2937 | 3,496
55 0679 1084911297 t 1,673 | 2004 | 2304 | 2669 | 2925 | 3,476
60 0,679 | 0848 | 1296 | 1671 | 2000 | 2,299 | 2660 | 2915 | 3,460
70 0,675" “0,847 1,294 | 1667 | 1994 | 2250 | 2,648 | 2,899 | 3,435
8O 0,678 {0847 | 1293 | 1665 | 1989 | 2284 | 2,638 | 2,887 | 3,426
90 0678 | 0846 | 1,291 | 1662 | 1986 | 2,279 | 2,631 | 2878 | 3,402
“““““ leO 0677 1084611290 | 1661 | 1982 | 2276 | 2,625 | 2,871 | 3.390
120 [ 0677 | 0845|1289 | 1658 | 1980 2,270 | 2617 | 2860 | 3,373
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