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TOM TAT KET QUA NGHIEN cUU

- 0 Viét nam, nuée mim dugc sdn xuft theo nhidu qui trinh 8 truyén
khac nhau. Khuyét diém ciia phitong phip c8 truy2n 13 thai gian san xuét qui
dai (9-12 thing).

Nhiéu tic gi4 cho rling qu4 trinh lén men c4 trong nudc mubi théng qua
giai doan thiy phin bing enzim cho ra peptid va acid amin két hop véi giai
doan chugp chin tic d6ng bi vi khuin tao nén mui vi déc trung cua san phdm.

Muc dich cda da tai la:

1. Pém va suu tAm tdn trif vi khudn ua muéi (halophilic bacteria) trong
mitéc bdi va noi tang cd 1én men nudc mim c8 truyén dé nghién citu ing dung
sau nay.

2. Panh gia tic dung.cua bromelin va ché phdm proteaz nim so¢i trong
' qua trinh thily phan protein c4 dé 4p dung lam nuéc mfm nhanh.

K&t qua cho thdy, mat sé vi khudn wa muéi trong nutde béi (nudc mudi 4
cd) 1én men theo phifong phép 8 truyén & mitc cao (10° /ml) vao ngay that 7-10
tiy theo loai c4, sau d6 mat s vi khudn wa mudi gidm din.

Téc d¢ thiy phan nhanh nhit & miu ¢4 com d6 c6 b8 sung 10% ché
phim proteaz nim s9i so véi déi chiing (khéng bd sung proteaz) va cac miu
b8 sung 1% bromelin, 5% ché phdm nidm soi. Nudc bdi cA com dé cé b sung
10% ché phdm nim s¢i dat ham lugng dam t6ng s8 hoa tan cao (37 g/1), dam
amin cao (12 g/1) va dam amén thip (5,8 g/1). '

Két qua thiy phan protein ¢4 com dé ng&n hon 7 tuln khi sit dung ché
phim proteaz ndm s¢i 44 cho thiy kha ning dp dung d4 sdn xuit nuéc mim 4
nhanh.

Tiz khda: nude mim, 1én men trong nudc mudbi, vi khuin va mubi, bé sung
proteaz.



ABSTRACT

Several traditional processes are being applied for making nuoc mam
(fish sauce) in Vietnam. The main disadvantage in traditional methods is that
the fermentation time is too long (9 - 12 months). :

Some authors indicated that nuoc mam is produced through a
combination of enzymatic process (digestion stage) and bacterial process
{ripening stage).

The objectives of this study were to:

1. Enumerate and collect the halophilic bacteria in the sauce and fish
viscera derived from the traditional process for future use.

2. Test the effect of the ratio and kind of protease products (bromelain
and mold protease mass) for accelerating the fermentation.

The results shown that the population of halophilic bacteria in the sauce
reached to a maximal concentration of 10%ml from 7* to 10 ™ day depending
on the kind of fish in traditional fish sauce fermentation and then decreased
afterwards.

The highest rate of digestion occurred in the sample with 10% mold
protease mass added as compared to those of the control (without protease
added) and other samples. An increase in total soluble nitrogen content (37 g/1)
and amino nitrogen content (12 g/1) and a decrease in ammonia nitrogen
content (5.8 g/I) were noted. E

The shorter digestion result ( 7 weeks ) achieved through the use of
mold proteaz mass, indicates the feasibility of accelerating the nuoc mam
production.

Keywords: fish sauce, brine fermentation, halobacteria, protease
supplementation.



BAO CAO TONG QUAN KET QUA NGHIEN CcUU
I I Ioi i:: .

Nudc mim 1a mot trong céc loai nudc chim va gia vi rit quen thu6c cia
ngudi Viét nam. Tit " nude mdm " da duge quéc t8 hoa vio ddu thé ky thi 20
nh& cic cong trinh nghién ciu cda mot sé nha khoa hoc Phap [ 14 ]. Ngan-pya-
ye(Mién di¢n), Nampla (Thai Lan), Shottsuru (Nhat), Ju-lu (Trung quéc) 13 tén
dia phuong cua sin phdm ciing loai & cc nuée Pong A. :

Qui trinh sn xudt nuéc m&m c truyén da dugc 4p dung t¥ Jau di. Tuy
nhién, cho dén nay vin chua phan bi¢t r5 tAm quan trong ctia sy thodi bién vi
sinh vt ( microbial degradation) va sy thiy phan clia enzim trong sif 1én men
cda cd trong nude mubi (brine fermentation). Mackie & csv, 1971, cho riing vat
chit hitu cg, cy théd 1a protein ci duoc chuyédn i thinh cic chit don gian
(peptid va acid amin) nhé tic d6ng cda enzim va vi sinh vt trong " sif lén men
_ nutde mdm " (fish sauce fermentation).

Khuyét diém cia phuong phap 1én men niéc m&m cd truydn 13 thai gian
san xudt qud dai (9 thng - 12 thang).

Nhi¢u c6ng trinh nghién cifu lim nuéc mim nhanh biing cich sit dung
proteaz (bromelain) tif khém (Ananas comosus (L.) Merr.)(Beddows & Ardeshir,
1979), va ché phdm proteaz tif ndm soi, * koji *, (Aspergillus oryzae - Minh Dieu
Huynh, 1982) [ 5 ], ciing ¢6 thé cho thém acid va giam Iugng mubdi (Gildberg &
csv, 1984). Mabesa & csv, 1989 [ 11 ] 44 riit ngdn théi gian 1en men nudc mim
t¥ 12 thing xudng con 2 thing biing cich nang nhiét (45 - 50°C) va thdi khi,
khudy trén . Thongthai & csv, 1989 [ 17 | 44 theo déi tic dong proteaz it noi
tang cd trén nude béi (nudc mudi 4 cd) va cd ¢ 1én men trong nuéc mudi véi
ham lugng mudi cao thp khic nhau.

T nim 1963, B4 moén Ché bién Trudng Pai Hoc Thdy Sin va Bé Mén Vi
sinh Trudng Pai Hoc Téng Hop Ha Noi di sit dung A.oryzae va A. niger 8 it
ngdn thdi gian thiy phan, két qui cho thiy téc d6 thdy phan nhanh, nhung

mui vi kém.

L

Vén d@ cin nghién citu gidi quyét:

1. Theo d3i t6c d¢ thiy phén protein c4 trong qué trinh lén men trong
nuSc mubi theo phuong phép c8 truyén.

2. Danh gia kha niing 4p dung ché phdm proteaz nim soi (Aspergillus
oryzae) trong sy thity phan protein c4 1én men trong nuéc mudi.

3. Theo d&i sy phat trién cda vi khudn va mudi (halophilic bacteria)
trong nuéc b8i va ndi tang c4 1én men nudc mim theo phuong phép c8 truyén.



4., Tim didu kién nu6éi cdy t6i tu dé sdn xuit ché phdm proteaz ném soi.

5. Chon loc vi khudn va muébi, nim men, vi khun lactic ... nudj cdy san
xut va két hop st dung v6i ché phdm proteaz nfm soi trong qud trinh thdy
phén protein ¢4 va tao hiong trong san xuit nidc m&m cai tién.

Sau day la két qua budc diu ghi nhan dugc qua nghién citu didu tra va
danh gié so bo.

s Y 5o
.

II. 1. Mdt s6 vi khudn wu mudi & giai doan ddu lén men trong mide mudi
theo plhuiong phdp c6 trieyén:

Cac cOng trinh nghién cttu v& nuée mEm va vai trd cla vi sinh vit trong
qua trinh san xuit nude mim da duoc cong bé vao ddu thé ky thnt 19.

N&m 1910, phong thi nghié¢m Sinh hod, Vién Pasteur Saigon da xac dinh
1a trong nue bdi ¢6 nhiéu vi khudn va cic loai enzim thidy phan.

Nim 1924, Krempf cho biét sén phdm thily phan t¥ c4 trong didu kién vo
tring thi thidu hin huong vi dic biét cda nude mim.

Nim 1965, Saisithi nghién ciu nude mim & Théi Lan ¢ fim thdy 5 nhém
vi khuin ¢6 trong nuéc mim 1a Bacillus ( 10 loai), Streptococcus (2 loai),
Corynebacterium (1 loai), Micrococcus (1 loai), Staphylococcus (1 loai). Trong &6
Staphylococcus chiém da sé va sinh ra nhidu acid béo bay hoi, gép phin tao mui
cho nuéc mim.

Nim 1989, Thongthai & csv [ 18 ] 43 khing dinh 1a c6 it nhit 2 loai vi
khudn trong qud trinh [én men nuéc mim cd truyén & Théi Lan. Vi kho4n da
mudi Halobacterium déng OR chiém da sé dugc phéan lap t miu 4 nude mEme
khoang 1 thang va dugc nghién cdu dic diém sinh 1y hod dé nudi ciy sdn xuit.

Vi khudn ta muédi 1én men nudc m&m theo phuong phép c6 truydn & xi
nghi¢p Ché bién Thily, Hai san Cin Tho duge didu tra theo déi.

IL. 1.1. Vit liéu va phuong phdp nghién cidu.

a. Vit liéu:
- Mau v4t: MAu ca ¥ va nude béi duge thu thip moét hoijc nhidu tuin
mot IAn tai xi nghigp Ché bién Thiiy, Hai san Cin tho. ,
- Moi trifidmg: cai tién phong theo méi trudng ctia Sehgal va Gibbons,
1965:
. Vitamin - free casamino acids { Difco ) 0,75%



. Natri citrate ‘ 0,3%

. KQ ‘ ' 0,2%

. MgSO,. 7H,O 2%

. NaCl ' 23%

. FeCl, ' 0,002%
. Nuéc trich nim men : 200 ml

. Nu6c mim loai I 100 ml

. Nudc béi 14 ml

. Nuée cht 686 ml

. Agar T C1,5%

b. Phuiong phap nghién ciu:

Dung phuong phap uéc lu‘ong MPN ( Most Probable Number ) d& nuéi
cdy vi khudn va mubi & 37°C trong thdi gian 14 ngay, dém va tinh ra m4t s6 vi
khuin, lay log mit sé vi khuan.

Két qua cta cic lan 1ap lai v@ mat sé vi khudn dugc phan tich théng ke
va v& bidu d8 bing chifong trinh Statgraphics va Harvard graphic.

IL 1. 2. Két qua va thio luin:

Vi khun va muéi phét trién cham trén méi trudng cdi tién, ¢én ngay thit
10 14 méi xuét hién khudn lac tron, dang bia nguyén, mau hdng nhat hojic dé.
U trén moi truong cai tién 14 ngay & nhiét 46 37°C d4 t6 ra thich hop.

Mit s6 vi khuin wa mubi & da va co ca khong nhidu, mat sé vi khudn
trong mféc b6i va trong noi tang cda cing loai ca thi khic biét khéng co y
nghia, tuy nhién mat sé vi khuin theo thdi gian thi khac biét c6 y nghla"(phu
Iyc trang 22-25). Pic bigt, mat s6 vi khuin & midc cao (10%) vao ngay thi 21"
trong ndi tang ca trich va ci nuc, tuong ty & ngay
thi 33 trong ndi tang cd com thudng, sau dé mat
s6 gidm dan (hinh 2 va phy lyc trang 20 - 25).
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Trong nudc béi ca trich, ca nyc thi mat sé vi khudn ting t6i da rit sém
(10° - 107 & ngay thd 7), va tutong td & nghy thi 7-10 trong nudc béi cd com
thudng (hinh 1 va phy lyc trang 21), sau ¢6 mat s6 gidm dén. Trong nudc bdi
va trong ni tang ca trich, ca nyc thi mat sé vi khusn cao hon & ¢4 com thuong,
va cao hon mat s8 vi khudn & nuéc bi ca com & Han quéc (10° - Lee & csv,
1986 ) [ 9 ] va cling cao hon mét sé vi khudn trong nude bdi i chét thai ca 4
(10>~ Minh Dieu Huynh, 1982)[ 5 ]. Ly do 1am ma4t sb vi khufin va mudi trong
nuic b6i t¥ cht thi ca gidm thip cé thé vi moi trudng nudi vi khuidn ¢é ham
long NaCl thép (4 - 10%) trong khi moi trudng thich hop ctia Gibbons. & csv
cin phai ¢6 ham Ivgng NaCl cao( 25%). Tuy nhién, mat sé vi khuin wa muéi
niy (10°) ciing chifa phdi 1 cao ¥m mic di tuong duong véi mit sé vi khudn
wa mubi trong nudc béi va ci 1 & Thai Lan (Thongthai & csv, 1989) [ 18 .

Didu xin Iuu ¥ 14 thoi gian dugc tinh & day ké it khi ca b4t dAu len bdn
1, khong ké théi gian ti khi danh b4t va van chuyén dén xi nghiép.

K&t qua vé& mat s6 vi khudn trong néi tang ca va trong nudc béi gidp ta
khding dinh them rudt c4 1a ngudn cung cip vi khudn va mubi va nude bdi 13
mbi trudng dinh dudng gidp cho vi khudn phét trién. Vi khufn va mudi chi
phat rién va gia ting mat s8 khodng mot dén hai thing trong giai doan diu,
sau d6, do didu kién méi trudng khong con phii hop nita, mot vai loai vi khudn
thanh lap bao ¥ (Bacillus) [ 9 ], va mat s8 gidm din.

1. 2. Thuy phdn protein cd trong qud trink sdn xudt nmidc mém cé truyén va
cdi tién:

Nguyén li¢u ding trong sdn xult nuéc mim 1i céc loai c4 nhé nhu c4
com thudng (Stelophorus commersonii Lacépéde), ca com dd (Stelophorus zollingeri
Bleeker), ca trich xuong (Sardinella jussieu) c4 nuc thuéng (Decapterus lajang)... ca
linh bang (Thynnichthys Hiynoides). Ham lugng protein thé cia cé thay ddi tiy a,
theo loai cd va chda trén duéi 50% CP (crude protein) tinh trén trong lugng
kho. Actomyosin (actin + myosin) chiém khoang 67 - 75% t8ng lugng protein
¢6 trong ¢o ca duge thiy phén bdi cic enzim cho ra dam hoa tan qua qua trinh
lén men trong nutdc mudi. Mudi véi ham lugng 20 - 30% (so véi trong lugng ci)
¢6 vai trd bao quin trong ché bién ciing nh trong thinh phim. Tuy nhién,
mudi 44 ¢6 tac dung tc ché hoat dong cda mot s6 enzim thiy phan lam kéo dai
théi gian san xuft nude mim.

Theo Nguyén Trong Cédn, 1980 [ 3 ], tham gia vio qué trinh thiy phéan
protein ca 14 cdc hé enzim metalo-proteaz, serin - proteaz, acid - proteaz cé sén
trong noi tang ca (viscera) [ 17 ], trong co ¢4 hojc dugc cung cip tit vi sinh vat
trong sy 1én men nudc mim c6 truyén. Cc loai enzim khac nhu papain,



bromelain, proteaz nim soi cling ¢6 kha ning thiy phan protein ci trong qua
* trinh ché bién nuéc mim [ 5,10, 13 ). ‘ -

Bromelain trich tit nit6c ba trai khém chifa apo-protein ¢6 tinh acid, pH
thich hop bing 5. Sin phdm thity phan chinh cda protein tic déng bai
bromelain ¢6 géc -NH, cubi cing 13 alanin, ngoai ra ¢on ¢ valin, serin va
glycin[12]. : , '

Proteaz nim sgi thily phan protein manh gip nhidu 1in papain (trich t
mu trdi Pu dd - Carica papaya L.) nhiit 14 trong sy thiy phén casein. Proteaz
ndm s¢i c6 khé ning cit cAu néi -Tyr - Glu (NH,) hoan toan v nhanh hon ciu
nbi -Tyr-CySO;H cho ra cac peptid chiia tyrosin-[16]. -

Sy bién ddi cda cic thanh phin dam trong nuéc bdi vi cd | theo thoi
gian & phtong phap lén men nidc m&m cd truyén va theo phuong phép cdi tién
duoc nghién cdu theo dai. :

IL 2.1. Vit li¢u va phuong phap nghién cifu.

a. Var liéu:

- MAu vat Nuéc bdi va ci & duge ldy miu 1 - 2 tudn mdt 1in o' Xi
nghiép Ché bién Thily, Hai sin Cin the.

- Bromelain, ché phim proteaz nim sqi duge cung cip bai Vien nghién
cttu & phit trién Cong nghé Sinh hoc, Truomg Dai hoc Cin tho. Bromelain &
dang bot kho két tia véi sulphat amén 70% va trit & 5°C. Ché phim proteaz
nédm s¢i cling c6 dang bot kho, trit & nhiét d6 thuong.

b. Phutong phip nghién ciu;
- Pam t8ng s6 (N g/1) cia nutée béi duige xic dinh bing phuong phap
Kjeldahl. »
- Dam formol dugc dinh higng theo phuong phdp nito formol.
- Pam amén duige xic dinh theo phuong phép cAt kéo hoi nudc cha
Bremner.
- Pam amin duoc tinh theo cong thitc: N. amin = N. formol - N. amén.

K&t qua cic lan 13p lai cua cic dang dam dugc phan tich théng ke va vé
biéu dd theo chitong trinh Statgraphics va Harvard graphic.

IL 2. 2. Két qua va thio luin:

Do ngudn c4 luén bién dong va trdi qua mot thi gian van chuyén ti khi
danh bit dén xi nghiép nén ham lugng protein the trong cd khéng con cao nhu
hic ban diu:

10



STT . Tén cd % dam téng sél/ % &am t6ng séz/
’ trong Iigng kho trong Iuong kho

1 Nuc 87,44 52,14
2 Trich xuong 81,75 - | 55,83
3 Com | 79,5 54,28

1- Luong Hitu Péng, 1977.
2- Xi nghiép Ché bién Thiy, Hii sin Cin tho.

Hinh 3, hinh 4, hinh 5 va phy lyc trang 29 - 31 cho thdy dam tdng s,
dam amin trong nuéc bdi ting nhanh theo thai gian. Khi 1én men nudc mim
theo phuong phap <6 truydn, muén dat him lugng dam tdng sé ( >30 g/1),
va dam amin ( >12g/l) ttong duong véi cic dang dam niy & nutéc mim thuong
phim, thi théi gian kéo dai khodng 12 tuin (3 thing). Ly do khong phai chd
dén 6 thing la vi & Xi nghiép Ché bién Thuy, Hai san Cén tho ¢ 4p dung
- phuong phdp cdi tién. D3 1 viéc ding nuéc bdi clia mé ¢ ci trude dé da l4y
nude mim dé chay lai mé 4 méi. Bién phap nay c6 2 diém loi, thit nhét 14 tan
thu duge Iuong dam hoa tan con lai trong mé 4 cd, thit nhi day cing 13 mot
cach ching vi khufin Wa mudi t¥ mé 4 cd sang mé ¢ méi. S ciing 14 1y do giai
thich tao sao trong nuéc béi cla Xi nghiép ldc khéi diém da c6 ham lugng dam
t6ng s8 déng ké (8-23g/1). Trong mé lén men c4 com d6 cé b8 sung proteaz, dé
dat dugc him lugng dam tdng sé 36 - 37g/1 va dam amin 12g/1 thi chi cin ¢ dén
hét tudn thit 5 (35 ngay).
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théi gian 4 (ngay)

H._3: PAM TONG 88 TRONG NUGSC BO1 CAC LOAI CA THEO THOT GIAN
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1.5:9AM AMIN THEO LOAI, NONG BO PROTEAZ VA THOI GIAN U

Riéng dam amén trong nudc bdi lén men theo phuong phép c8 truyén
thi ting cham, sau 12 tuin 4 (3 thdng) ham Iugng dam amén khi cao 7,4 - 9,6g/1
(hinh?). Trong sy 1én men ca com dé ¢6 b8 sung proteaz, dam amoén ting dén
mfc 8,9g/1 néu bd sung 3% bromelain, trong khi khéng b8 sung proteaz 1a
8,6g/1 sau 5 tuan 4. Trdi lai b6 sung 1% bromelain va 5 - 10% ché phdm nim soi

w ’.._-...-.-.-.._._ [P, b=

=

i com thud
ca o \ ong ’/"___—'—-./‘;,.-H

_—
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cd nyc

¥ 4

dam amon (g/1)
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théi gian u (ngay)
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_H. 6: DPAM AMON TRONG NUGC BOI CAC LOAI CA THEO THOI GIAN

ham lugng dam amoén trong nuée béi lai gidm thip t6i mitc 5,8g/1 & cubi tudn
thit 5, ha duoc ty 12 dam amén so véi dam amin it 54,43% xubng con 32,26%.

1
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dam amon

_ thdiglan {tudn) ~_ L =
H.7 5 BAM AMCN:  THEO NONG DO, LOAI PROTEAZ VA THGI GIAN

Két qua ndy ciing cho thiy kh4 ning mét dam dudi dang dam amén
~ trong lén men nuéc mim nhanh s& gidm va nuéc mAm thuong phdm s& cé miii
dé chdp nhan hon, dic biet dé xudt khdu (it c6 mui khai va h4t). Trong khi lam
mim c4, ba con nong dén cé b sung chit bot dudng (thin va chao), it nhidu da
gitp cho vi khudn latctic phét trién, tao kh4 ning sit dung dam amén, két qud
lam giam dam amén thiy phan. Do khéng theo dai mat sé vi khudn wa mudi
va vi khudn lactic khi b8 sung ché phidm proteaz ném soi (c6 chét bot dudng),
nén & day chiing t6i chua cé két luan gi v& vin d2 nay.

Pudng tuong quan (ham mi y = ax?) cda cdc dang dam theo thdi gian
v6i he s6 tuong quan R > 90% cho thiy a thay d6i tiy theo mé i do muic dd
thiy phén cta cd cling nhut nutée bdi ¢ ¢6 dam ha tan it hay nhidu, b (con goi
1a 49 déc ciia dudng bidu difn hay hé s6 géc) Ién nhé tiy theo téc d6 thity phan
nhanh hay chim, a = 0,14 & dudng tiong quan ctia mé 4 ¢é bd sung 1%
bromelain hojc 10% ché phdm proteaz ndm sqi chiing té téc d6 thiy phan
nhanh hon a = 0,06 & dudng tiong quan mé 4 d6i chiing (khong 6 bd sung
proteaz)(hinh8, hinh 9 va phy lyc trang 32, 34-36).
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H. 8 Tuong quan dam tdng s6 H. 9: Tuong quan dam tong s6
va thoi gian (10% ndm sgi) va thoi gian (0 proteaz)
Y = 3.1426Xx"1424 Y = 3.0364X"%%4

Tuy nhién, dudng tuong quan sa khong con phi hgp khi ham lugng dam
cac loai gén dat dén mife bio hoa. Dudng biéu dién thich hgp hon duge didu
chinh theo phifong trinh d3 nghj nhu sau:

L
‘'Yy=(c-a)(l-eb)+a (1)

ham lugng cic dang dam

95% ¢
69,2% ¢

g

a
— Thdi gian
b b

H.10:  Duong tiong quan theo y

TSc d¢ thily phan protein c4 thay d6i cu thé theo tiing mé 4 (loai c, mic
d6 thity phan ciia ¢4 4, , c6 hay khéng c6 b8 sung proteaz). Néu biéta, bvacta
s€ tinh dugc t 1a thoi gian thiy phan cin thiét theo phuong trinh (1) abi véi
tiing mé ¢ dé chuyén qua giai doan ké tiép 1a chugp chin dé tao huong cho
nuéc mim. Cu thé, déi véi tiing mé u, triiéc hét ta chi cdn dinh ong dam t6ng

14



s8 lic bat ddudli a, dy kién mudc ¢ s& dat dugc, biétbvay (dc‘n véi ting loai ca
va kidu lén men), ta suy ra thoi gian cin thiét t &€ thay phan 1a bao lau.

DPéi véi dam amin, két qua ciing tdong td, ¢ mé U c6 b8 sung 1%
bromelain va 10% ché phim proteaz nim sgi, 46 déc b = 0,67 va 0,78 1én hon
b = 0,44 & mé 1t d6i cluing (khong cé bg sung proteaz), didu nay ching 4 tbe d6
thiy phan cho ra dam amin nhanh va nhidu khi ¢6 b8 sung 1% bromelain hodc
10% ché phim proteaz ndm sgi (hinh 11, 12 va phy lyc trang 33,37,38).

14} 14}
8 12 ? 12
E E
E 10 5 10
E £
K] 3 5 8
s s -
ar 4
2 2
of——- : 0 ——- il
0 15 30 45 60 75 90 105 0 15 30 45 €0 76 30 105
thdi gian (ngay} thél gian (ngdy)
H.11:Tuong quan dam amin JH._12: Tuong quan dgm amin
va thoi gian (10% ndm sgi} va thoi gian (Q proteaz)
Y =-0.0257x%7%% Y = 0.4087X >4

Dic biét, d6i véi dam am6n, dudng tiong quan khdc biét r5 rét gita dbi
chiing va c6 bd sung 10% ché phdm proteaz ndm soi, r = - 80,54% va he sé géc
b = - 0,0967 ¢ miu nudc béi cé b8 sung ném soi (tuong quan nghich), chitng t&
ham lugng dam amén giam theo thdi gian lén men, trai lai & miu nudc béi
khong bd sung proteaz (d6i ching), dam amén lai ting theo thdi gian (tdong

quan thugn, r = 81,16% va b = 0,0563) (hinh 13, 14 va phu luc trang 37). &
_ 10 o R B S
3 : - & :

Q9 15 30 45 60 75 80 105 0 16 30 45 60 75 90 105

thél gian (ngdy) thdi gian (ngdy)
-H. 13: Tuong quan dam amén _H. 14: Tuong quan dam amén
va théi gian (Q proteaz) vd thoi gian (10% ném sgi)
Y =1.9238X%%% Y = 2.1378X°%%%

15



Cén ci trén cdc két qua thu duge, chiing t6i 6 nhilng d4nh gi4 t6ng quat
nhd sau: '

1. Vi khufn va mubi c6 m4t sé cao trong nude béi & thang ddu tién len
men c4 trong nudc muéi theo phutong phép c6 truyén. Tuy nhién, sau 6 mat sé
vi khudn gidm din do di2u kién méi tritdng khéng cdn thich hop nhtt lic ban
dau. |

2. T6c d6 thiy phan protein ¢4 & Xi nghiép Ché bién Thiy, Hai sdn Cin
tho khé nhanh (12 tuin) nhé ding bién phap chay lai nuéc bdi cia mé 1 cd cho
mé 1 cd méi. Téc d¢ thiy phén khic nhau mot it d6i véi titng loai c4.

3. B8 sung 1% bromelain hoje 10% ché phim proteaz nim sgi lam ting
tbc do thiy phén. Pam téng s va dam amin trong nudc béi ting cao dat dén
mifc béo hoa nhanh ( chi cdn 5 tudn thay vi phai mit 12 tuin), va gidm dam
amoén dang ké (22,17%).

P& nghi nghién cfu dua ché phdm proteaz nim sgi két hop véi
bromelain vao thuc tién sin xuit nuéec mim riéng biét dbi véi cac loai ca khac
nhau va nghién citu dua vi khuin wa muéi, vi khudn lactic, nim men ... vio
chitgp chin ¢ tao huong cho nitéc mim.

Y 4

Chuing t6i xin chin thanh cAm on B6 Gido duc & Dao tao, cdc bo phin
chic ning cia BS va cia Trudng Pai hoc Cin tho, dc biét c4m on Ba Nguyén
thi Phuong, Gidm déc Xi nghiép Ché bién Thdy, Hai san Cin tho, di hd tro va
tao didu kién thudn loi, gidp cho viéc nghién cttu dat két qui.
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01/22/96 03:18:46 PM
NGAYU VIKHUAN
3. 5.1335
3. 5.0792
3. 5.1072
10, 4.0792
10. 4.6021
10. 5.6021
33. 4.8062
33. 4.8062
33. 8.6021
66. 4.0792
66. 4.6021
66. 4.0792
3. 4.3010
3. 4.6021
3. 4.3010
10. 5.9619
10. 5.9823
10. 6.3010
66. 4.0792
66. 4,8062
66. 4.0792
72. 3.6021
72. 3.2000
72. 3.6021
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RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTNUC
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
RUOTTRICH
BOINUC .
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOINUC
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH
BOITRICH

22

29
36
36
43
43
1
1
8

15
15
22
22
29
29
36
36
43

43

01/22/96

-

-
.
-
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.
.

-

»
.
-
.
.
-
.
-
.
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6.07482
6.14620
6.80890
6.63950
7.02750
6.66280
6.80890
7.07770
6.30100
6.07920
6.50510
5.90310
5.77820
6.30100
6.99120
6.00000
6€.90310
6.80620
6.91650
6.56820
6.80620
6.61350
5.80620
5.77820
5.14620
5.60210
5.07920
5.14620
7.29670
7.08630
7.30100
7.20410
6.30100
6.30820
6.44090
6.45330
6.54410
6.17610
6.38020
6.00000
6.36170
5.47710
6.00000
6.34240

6.39790

6.46240
6.25530
6.47710
5.69550
5.70240
5.57520
5.84760
5.81950
5.30100
5.50510
6.00000

03:17:49 PM



Analysis of

Vériance for VU.VIKHUAN - Type III Sums

of Squares

[ y——

-

- -—

Source of variation Sum of Squares d.t. Mean sguare F-ratio Sig. lev
IAIN EFFECTS T
A:VU,.MAU .233495 1 .2334950 .286 . 6052
B:VU.NGAYU 12.927275 4 3.23181388 3.953 .0179
RKESIDUAL 14.715646 18 ~.8175359%
‘OTAL (CORRECTED) 29.025417 23
0 missing values have been excluded.
All F-ratios are based on the residual mean sguare error.
CVv=18,84%
Table of Least Squares Means for VU.VIKEUAN
95% Confidence
Tevel Count Average Stnd. Error for mean
SRAND MEAN 24 4.8005033 .1953245 4.3900413 5.21086
A:VU.MAU
UoT 12 4.6866089 .2850853 4.0791145 5.29410
30T : 12 4.9143978 .2890853 4.3069034 5.52189
B:VU,NGAYU
3 1 4.7540000 .3691287 3.9782996 5.52970
190 6 5.4214333 .3691287 4.6457330 6.19713
33 3 6.1853944 .5638534 5.0004926 7.37029
66 6 4.2875167 .3691287 3.5118163 5.06321
72 3 3.3541722 .5638534 2.1692703 4,53907
&
Multiple range analysis for VU.VIKHUAN by VU.MAU
Method: 95 Percent Duncan
Level Count LS Mean Heomogeneous Groups
RUOT i2 4.6866089 X
BOI 12 4.9143978 X
zontrast difference
RUOT - BOI -0.22779

R P
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Multiple range analysis for VU.VIKHUAN by VU.NGAYU

Jdethod: 95 Percent Duncan

Level Count LS Mean Homogeneous Groups
72 3 3.3541722 X

66 6 4.2875167 XX

3 6 4.7540000 X

10 6 5.4214333 XX

33 3 6.1853944 X
zontrast difference
i =10 -0.66743
3 = 33 -1.43139 *
3 - 66 0.46648
3 - 72 1.39983 *
10 - 33 -0.76396
10 - 66 1.13392
Lo - 72 2.06726 *
i3 - 66 1.89788 *

* denotes a statistically significant difference.

- - ——

-23-

jource of variation . Sum of Squares d.f. Mean sguare F-ratio 8ig. lev
“AIN EFFECTS
A:ANH.MAU 2.8580525 3 .9526842 12.817 . 0000
B:ANH.NGAYU 8.33153358 6 1.3885889 18.682 . 0000
INTERACTIONS
AB 4.2061061 18 .2336726 3.144 .0032
RESIDUAL 2.0811843 28 .0743280
FOTAL (CORRECTED) 17.476876 55
0 missing values have been excluded.
All F-ratios are based on the residual mean sgquare error. &
Cv=4,35%
Table of Least Squares Means for ANH.VIKUAN
95% Confidence
Level Count Average Stnd. Error for mean
SRAND MEAN 56 6.2676611 .0364319 6.1930161 6.3423¢C
A:ANH.MAU .
RUOTNUC 14 6.4367086 - .0728639 6.2874185 6.58599
RUOTTRICH 14 6.1545000 .0728639 6.0052100 6.30379
30INUC 14 6.5236214 0728639 6.3743314 6.67291
BOITRICH 14 5.9558143 .0728639 5.8065243 6.10510



AB:ANH.NGAYU .

1 8 6.4922025 .0963898 6.2947104 6.68969

8 8 6.8153875 .0963898 6.6178954 7.01287
" 15 8 6.5645750 .0563898 6.3670829 6.76206
22 8 6.4498000 .0963898 6.2523079 6.64729
29 8 6.0134500 .0963898 5.8159579 6.21094
36 8 5.8321500 .09638¢98 5.6346579 6.02964
43 8 5.7060625 .0963898 5.5085704 5.90355
\B

Table of Least Sguares Means for ANH.VIKUAN
95% Confidence
Level Count Average 8Stnd. Error - for mean
WOTNUC 1 2 6.1105100 .1927797 5.7155257 6.50549
WOTNUC 8 2 6.7242000 .1927797 6.3292157 7.11918
RUOTNUC 15 2 6.8451500 1927797 6.4501657 7.24013
‘RUCTNUC 22 2 6.9433000 «1927797 6.5483157 7.33828
WOTNUC 29 2 6.1901000 «1927797 5.7951157 6.58508
RUOTNUC 36 2 6.2041000 .1927797 5.8091157 6.59908
RUOTNUC 43 2 6.0396000 .1927797 5.6446157 6.43458
RUOTTRICH 1 2 6§.4956000 .1927797 6.1006157 6.89058
RUOTTRICH 8 2 6.8546500 1927797 6.4596657 7.24963
RUOTTRICH 15 2 6.7423500 «1827797 6.3473657 7.13733
RUODTTRICH 22 2 6.7098500 .1927797 6.3148657 7.10483
RUOTTRICH 29 2 5.7922000 .1927797 5.3972157 6.18718
RUOTTRICH 36 2 5.3741500 1927797 4.9791657 5.76913
RUOTTRICH 43 2 5.1127000C .1927787 4,.7177157 5.50768
30INUC 1 2 7.1915000 «1927797 6.7965157 7.58648
Table of Least Squares Means for ANH.VIKUAN
95% Confidence
Level Count Average Stnd. Error for mean
30INUC 8 2 7.2525500 .1927797 6.8575657 7.64753
30INUC 15 2 6.3046000 . 1927797 5.9096157 6.69958
BOINUC 22 2 6.4471000 .1827797 6.0521157 6.84208
BOINUC 29 2 6.3601000 .1927797 5.9651157 6.75508
30INUC 36 2 6.1901000 .1927797 5.7951157 6.%3508
30INUC 43 2 5.9194000 «1927797 5.5244157 6.31438
BOITRICH 1 2 6.1712000 1927797 5.7762157 6.56618
3CITRICH 8 2 6.4301500 1927797 6.0351657 6.82513
3CITRICH 15 2 6.3662000 .1927797 5.9712157 6.76118
BCITRICH 22 2 5.6989500 .1927797 5.3039657 6.092393
BOITRICH 29 2 5.7114000 .1927797 5.3164157 6.10638
30ITRICH 36 2 5.5602500 .1927797 5.1652657 5.95523
30ITRICH 43 2 5.7525500 - .1927797 5.3575657 6.14753
Multiple range analysis for ANH.VIKUAN by ANH.MAU
Yethod: 95 Percent Duncan
Count LS Mean Homogeneous Groups

Level

-24-
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RCITRICH 14 5.9558143 X
UOTTRIC 14 6.1545000 X

LAUOTNUC 14 6.4367086 X

BOINUC 14 6.5236214 X

ontrast difference
RUOTNUC = RUOTTRICH 0.28221 % -
RUOTNUC = BOINUC ~0.08691
WOTNUC - BOITRICH 0.48089 *
RUOTTRICH - BOINUC =-0.36912 *
RUOTTRICH - BOITRICH 0.19869
30INUC = BOITRICH 0.56781 =

T e e o e . . o

_.__-._—-.__-_-.-—_-—-—--—.._-—-—..___—

Rt T A —— -

* denotes a statistically significant Qifference.

_——-_.__—-.—..__q._-.__-._q.—.._—_—-__—_-._...___—__-.__ - ———

Method: 95 Percent Duncan

BOITRICH

- sevel Count LS Mean Homogeneous Groups
43 8 5.7060625 X
36 8 5.8321500 XX
29 8 6.0134500 X
22 8 6.4498000 X
1 8 6.4922025 X
15 8 6.5645750 XX
8 8 6.8153875 X
lontrast difference
L -8 -0.32319 *
1 =15 ¢ -0.07237
T - 22 0.04240
L = 29 0.47875 =*
l =386 C.66005 *
1 - 43 0.78614 *
* denotes a statistically significant difference.
Multiple range analysis for ANH.VIKUAN by ANH.MAU
Method: 95 Percent Duncan
Level Count LS Mean Homogeneous Groups a“
BOITRICH 14 5.9558143 X
RUOTTRIC 14 6.1545000 X
RUOTNUC 14 6.4367086 X
BOINUC 14 €.5236214 X
contrast difference
RUOTNUC = RUOTTRICH 0.28221 *
RUOTNUC ~ BOINUC -0.08691
RUOTNUC = BCITRICH 0.48089 *
RUOTTRICH - BOINUC -0.36912 *
RUOTTRICH - BOITRICH - 0.19869
BOINUC - 0.56781 *

T e e e . e s e

-
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FILE:

Row

]
1
VONOUEWN |

HH R
Me WO

FILE:

Row

VORI Od LN

pucca 12/21/95 09:10:41 AM
botca nts namon namin
15. 86.85 3.66 18.34
15, 86.80 3.67 18.29
15. 87.12 . 3.65 18.26
49, 79.61 6.69 16.39
49. 78.34 ) 6.04 17.04
49, 80.03 6.28 16.80
64, 68.52 8.46 9.44"
64. 67.22 8.46 10.25
64. 66.36 8.46 9.78
83. 65.87 8.48 7.30
83. 67.06 10.06 5.09
83. E66.66 . 8.09 7.53
98. 61.41 - T7.72 4.69
98, 62,54 8.48 4.08
98. 63.29 8.85 3.56
puc 12/21/95 09:08:28 AM
boi NTOTAL NAMIN NAMON
15. 9.26 0.82 3.58
15. 9.09 0.80 4.14
15. 9.26 2.00 3.49
24. 20.30 2.82 7.086
24. 19.498 2.65 7.23
24. 19.81 2.65 7.23
41. 20.91 5.67 7.50
41. 21.07 5.75 7.42
41. 21.39 5.67 7.50
49, 23.51 6.20 8.29
49. 23.35 6.66 7.97
49, 23.83 6.18 8.45
64. 24.97 8.10 8.14
64. 25.13 7.59 9.07
64. 25.28 7.34 8.76
83. 29.41% 10.65° 8.63 .
83. 29.91 10.13 8.91
83. 29.69 10.34 9.12
s8. 28.98 10.325 .54
58. 30.40 10.47 9.83
98. 29.69 11.04 '9.54
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FILE: NAMINNM 12717795 02:21:51 AM
Row TGIAN comthuong trich nuc
1 0. 1.21
2 1. 1.03 0.68
3 8. 6,929 4.91
4 9, 2.71
5 15, 8.11 5.69
6 22. 8.66 6.39
7 26, 5.70
8 29. 8.97 2.52
9 234. 6.35
10 36. 11.17 9.59
11 43, 10.19 10.96
12 49. 7.68
13 50. 1¢.40 11.34
14 57. 12.04 11.83
15 64. 12.04 11.83
ls &8, 10.39
17 71. 12.07 11.99
18 78. . 12.51 12.54
19 83. 10.62
20 85. 12.52 13.02
21 s2. 12,83
" FILE: NTOTALNM 12/17/95 02:23:52 AM
Row tgian cemthuong trich nue
1 o. . 9.20
2 1. 9.34 7.80
3 8. 16.24 14.55
4 9, 20.03
5 15. 19.85 16.67
6 22. 20.65 16.66
7 26. 21.12
8 29, 21.25 19.52
9 34. 23.56
10 36. 22.65 21.77
11 43. 23.07 25.27
12 49, 25.13
13 50. 25.59 25.31
14 57. 25.70 25.55
15 64. 26.74 27.09
16 68. 29.67
17 71. 26.95 : 27.65
18 78. ' 27.16 29.65
19 83. 29.69
20 85, 27.34 30.49
21 92. 28.39

-27-
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FILE:

Row

|
i
}

wodouts R

MANH 12/21/95 10:21:46 AM
nt trichN trichAmon trichForm trichAmin trichnmN
1. 89.70 3.07 13.37 10.30 9.44
1. 88.94 3.07 13.62 10.25 9.24
8. 84.61 3.36 19.27 15.91 15.19
8. 83.85 o 3.22 18.91 15.69 17.29
15. 81.65 4.01 20.00 15.99 20.30
15. 81.65 4.01 19.63 15.62 19.39
22. 81.63 4.09 i9.12 15.03 20.65
22. 8l.63 4.24 18.88 14.64 20.65
29. 78.65 7.99 21.35 16.36 20.79
29. 79.03 5.06 22.41 17.35 21.70
36, 74.70 3.26 21.03 17.77 23.10
36. 75.07 3.33 21.63 17.30 22.19
43. 71.83 3.18 24.00 20.82 - 22.54
43. 74.09 ©3.42 23.85 20.43 23.59
50. 73.93 5.00 23.97 18.34 25.83
5Q, 72.57 4.43 23.67 19.24 25.34
57. 68.10 5.55 23.89 18.34 25.76
57. 67.34 6.13 23.82 17.34 25.63
64. 71.39 6.53 26.81 20.28 26.60
64. 72.53 6.48 26.88 20.40 26.88
71. 71.35 6.14 26.54 20.40 27.58
71. 72.12 6,09 26.84 20.75 26.32
78. 70.87 6.13 27.13 21.00 27.44
78. 70.12 6.09 27.44 21.35 26.88
85. 69.65 6.25 28.65 22.40 27.44
85. 70.03 6.40 28.49 22.09 27.23
92. 69.53 6.71 29.24 22.53 28.63
92. 68.79 6.56 29.84 23.28 28.14
NH3NM 12/17/95 02:22:45 AM
tgian comthuong trich nuc
0. 3.87
1. 3.22 3.89
8. 6.91 3.43
9. 7.17 :
15. 5.92 3.85
22. 5.78 4.04
26. 7.47
29. 5.71 4.94
34. 8.24 .
36. 6.40 5.08
43. 6.90 6.13
49. 8.66
50. 7.18 6.35
57. 6.44 6.44
64. 6.95 6.72
68. 8.89 '
71. 7.74 6.83
78. 8.16 7.35
83. 9.64
85. 8.62 7.42
92. 8.67
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FILE:

Row

WU b o

10:21:46 AM

10:21:46 AM

MANH 12/21/95
trichnmAmo trichnmFor trichnmAmi
3.22 4.18 0.96
3.22 4.32 1.10
6.44 13.85 7.41
7.37 13.85 6.57
5.95 14.40 8.45
5.88 13.65 7.77
5.74 14.40 8.66
5.81 14.47 B.66
5.67 14.68 9.01
5.75 14.68 8.93
6.36 17.29 10.99
6.44 17.78 11.34
6.86 17.08 10.22
6.93 17.08 -10.15
7.21 17.64 10.43
7.14 17.50 10.36
6.44 18.48 12.04
6.44 18.48 12.04
6.34 18.90 12.60
7.56 19.04 11.48
7.84 20.02 12.18
7.64 19.60 11.96
8.33 20.58 12.25
7.98 20.44 12.76
8.68 20.72 12.04
8.56 21.56 13.00
8.58 21.28 12.70
8,75 21.70 12.95
MANH 12/21/95
nucAmin nucnmN

8.00 7.70 3.85
8.09 7.90 3.92
11.41 14.14 3.50
11.12 14.96 3.36
12.18 16.38 3.78
11.66 16.95 3.92
13.54 16.66 4.06
13.46 16.65 4.02
15.94 18.90 4.90
13.28 20.14 4.97
14.75 22.96 5.11
14.81 20.58 5.04
18.04 25.48 6.02
16.52 25.06 6.23
16.94 25.48 6.44
16.67 25.13 6.25
18.%6 25.62 6.58
18.59 25.48 6.30
20,00 26.88 6.86
20.04 27.30 6.58
18.97 27.86 6.86
19.40 27.44 6.79
20.33 30.24 7.28
19.67 29,05 7.42
20.86 30.59 7.56
20.71 30.38 7.28

4-29-
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nucnmAmon nucnmForm

nucimoen nucFormal
4,68 12.68
. 4.45 12.54
3.15 14.58
3.37 14.49
3.27 15.45
3.64 15.30
3.55 17.09
3.63 17.09
3.57 19.51
3.78 19.36
4.96 19.71
5.11 19.92°
4.36 22.40
4.28 21.80
7.48 24.42
7.49 24.16
5.58 24.54
5.50 24.09
5.67 25.67
5.63 25.67
5.71 24.68
5.27 24.67
5.87 26.20
5.93 25.60
6.06 26.92
5.92 26.63
nucnmAmin ngay
0.68 2.
0.68 2.
4.80 9.
5.01 9.
6.24 16.
5.14 l6.
5.96 23.
6.82 23.
9,82 30.
9.52 30.
95.52 37.
2.66 37.
10.78 44.
11.13 44.
11.28 51.
11.39 51.
11.76 58.
11.90 58.
11.90 65.
11.76 65,
12.14 72.
11.83 72.
13.02 79.
12.05 79.
13.16 86.
12.88 86.



FILE: LOANZ ° 12/22/95 01:40:07 PM

Row NT * THOIGIAN CONTROL CTHO MOTBROM  BABROM
11, 0. 21.23 22.40 23.33
2 2. : 1. 22.63 31.73 34.77
3 3. 2. 24,73 "34.07 35.47
4 4. ‘ 3. 25.20 35.93 36.87
5 5. 5. . 26.83 36.4 . 35.93 37.33
FILE: LOAN2 12/22/95 01:40:07 PM
Row NAMNSOI MUOINSOI  CTHO35 TGIANL . CONTROL1 MOTBROM1
1 22.17 22.87 4. 21,0 22.4
2 26.83 31.27 4. 21.0 22.4
3 30.80 33.60 4. 21.7 22.4
4 33.83 36.87 g. gg.i ‘ gg.g
. . 25.66 . . .
2 I8-60 - 37.20 T 5. 23.1 30.8
7 5. 23.8 33.6
8 6. 25.2 34.3
9 6. 25.2 34.3
10 . 7. 25.2 35.0
11 7. 25,2 36.4
12 T, 25.2 36.4
13 9. 26.6 36.4
14 9. 26.6 36.4
15 9. 27.3 i5.0
FILE: LOAN2 12/22/95 01:40:07 PM
Row BABROM1 NAMNSOI1 MUGINSOI1  ngay
1 23.8 22.4 23.8 1.
2 23.8 22.4 22.4 1.
3 22.4 21.7 22.4 1.
4 35.0 26.6 30.8 7.
5 35.0 26.6 30.8 7.
6 34.3 27.3 32.2 7.
7 36.4 30.8 33,6 14,
8 35.0 30.8 33.6 14.
9 35.0 30.8 33.6 14.
10 36.4 33.6 36.4 21.
11 36.4 33.6 36.4 21.
12 37.8 34.3 37.8 . 21.
13 36.4 35.0 37.1 s,
14 37.8 35.0 36.4 3s5.
© 15 37.8 35.0 37.8 s, *
FILE: LOANAMIN 12/22/95 01:43:08 PM
Row TGIAN - CONTROL  MOTBROM2 BABROM2 NAMNSOI2 MUOINSOIZ
1 4. 1.463 0.714 1.364 1.463 0.714
2 4, 1.463 1.364 1.364 1.463 0.714
34, 2.114 1.364 2.065 2.114 1.364
45, 2.716 5.217 3.268 2.016 3,968
5 5, 2.716 4.517 3.268 2.016 5.368
6 5. 2.716 5.222 3.220 2.567 5.368
7 6. 4.668 7.224 7.777 7.322 9.275
8 6. 4.668. 7.224 7.777 7.322 9.275
5 6. 5.368 7.273 9.076 7.973 8.575
10 7. 6.573 9.275 7.779 9.975 11.977
11 7. 6.573 9.275 9.779 9.975 11.977
12 7, 7.224 9.926 11.081 10.634 10.626
13 9. 7.224 10.675 9.128 9.975 11,977
14 9, 7.224 11.977 9.779 11.326 11.977
15 9. 7.175 11.277 10.479 11.977 .12.579
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FILE: LOANAMIN 12/22/95 G1:43:08 PM

. Row TGIAN1 CONTROL1 MOTBROM1 BABROM1 NAMNSOI1 MUOINSOI1
1 4. l.68 1.15 1.60 l.68 0.93
2 5, 2.72 4.99 3.25 2.20 4.90
3 6. 4.90 7.24 8.21 7.54 9.04
4 7. €.79 " 9.49 9.55 ‘10.19 11.53
5 9. 7.21 11.31 9.80 11.09 12.18
. FILE: LOANNNH3 12/22 /95 01:44:14 PM
Row theigian control motbrom babrom namnsoi muoinsei
1 4. 7.00 8.40 8.17 7.23 8.17
2 5. 7.47 8.87 9.33 8.40 7.47
3 6. T.47 8.17 9.80 6.77 7.23
4 7. 8.40 7.23 9.20 6.07 5.83
5 9. . 8.63 5.83 8.87 5.83 5.83
" FILE: LOANNNH3 12/22/95 01:44:14 PM
Row thoigianl controll motbronl babrom1 namnsoil muoinsoil
1 4. 7.0 8.4 8.4 7.7 8.4
2 4, 7.0 8.4 8.4 7.0 8.4
3 4. 7.0 8.4 7.7 7.0 7.7
4 5. 7.7 . 8.4 9.1 8.4 8.4
5 5. 7.7 9.1 9.1 8.4 7.0
6 5, 7.0 9.1 9.8 8.4 7.0
7 6. 7.7 8.4 9.8 7.0 7.0
8 6. 7.7 8.4 9.8 7.0 7.0
9 4. 7.0 7.7 9.8 6.3 7.7
10 7. 8.4 7.0 9.8 6.3 5.6
11 7. 8.4 7.0 9.1 6.3 5.6
12 7. 8.4 7.7 9.1 5.6 6.3
13 s. 8.4 5.6 9.1 6.3 5.6
14 9, 8.4 5.8 9.1 5.6 5.6
15 9, 9.1 6.3 8.4 5.6 6.3
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Regression Analysis - Multiplicative model: ¥ = aX"b

—— ——

LOANZ2 . CONTROL1

Dependent variable: Independent variable: LOAN2.ng
Standard T . Prob.

Parameter Estimate Error Value: Level

Intercept* 3.03642 0.0164255 184.86 .0Cc000

Slope 0.0640949 . 6.42674E-3 9.97316 .0G0060

* NOTE: The Intercept is equal to Log a.

Analysis of Variance

F~Ratio Prob. Level

Source Sum of Sguares Df Mean Sguare

Medel .094167 1 .094167 99,46398 + . 00000
Residual .012308 13 . 000947 .

Total (Corr.) .106475 14 _
Correlation Coefficient = 0.940429 R-squared = B88.44 percent

Stnd. Exror of Est. = 0.0307693

Regression Analysis - Multiplicative model: ¥ = aX*b

Dependent variable: LOAN2.CONTROL!

Standard T Prob.
Parameter Estimate Error Value Level
Intercept#* 3.03642 0.0164255 184.86 . 00000
Slope 0.0640949 . 6.42674E-3 2.9731s . 00000
* NOTE: The Intercept is equal to Log a.
Analysis of Variance

Source Sum of Squares Df Mean Sguare F-Ratio Prob. Level
Model .094167 1 .094167 99.46398 . 00000
Residual .012308 13 .000947

Lack-of-fit .0083318 3 .0027773 6.985237 .00814

Pure error .0039759 10 .0003976
Total (Corr.) .106475 14
Correlation Coefficient = 0.940429 R-squared = 88.44 percent
Stnd. Error of Est. = 0.0307693 .
Regression Ahalysis - Multiplicative model: ¥ = aX"b

e e o -

Independent variable: LOAN2.ng

Standard T Prob.
Parameter Estimate Error Value Level
Intercept* 3.13776 0.0228089 137.568 .00000
Slope 0.140251 8.92432E-3 15.7156 .00000
* NOTE: The Intercept .is egqual to Log a.

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model .45088 1 .45088 246.9790 . 00000
‘Residual 023733 13 .001826

——— i ———————————— . el L1 T - -



Stnd. FError of Est. 0.0598383

Regression Analysis - Multiplicative model: vy = aX*b

Dependent variable: LOAN2 .NAMNSOI1 Independent variable: LOANZ.ng
Standard T Prob.

Parameter Estimate Error Value Level

Intercept* 3.07968 0.0173475 177.529 .00000

Slope ‘ 0.133567 6.78747E-3 19.6785 . 00000

* NCTE: The Intercept is egual

EpE——

to Log a.

—— e . 2 — —

Analysis of Variance

———— v —

—————

F~Ratio Prob. Level
.00000

- e e =

Source Sum of Squares Df Mean Square

- Model .40893 1 -40893 . 387.2423
Residual -013728 13 .001056

Total (Corr.) -422661 14

Correlation Coefficient = 0.983626 R-sguared

Stnd. Errer of Est. 0.0324964

96.75 percent

Regression Analysis - Multiplicative model: Y = aX“b
Dependent variable: LOAN2.NAMNSOT1 Independent variable: LOAN2.ng
Standard T Prob,
Parameter Estimate Error Value Level
Intercept* 3.07968 0.0173475 177.529 . 000060
Slcpe 0.133567 6.78747E~3 19.6785 00000
* NOTE: The Intercept is equal to Log a.
Analysis of Variance

Source Sum of Sqguares bf Mean Square F-Ratio Prob. Level
Model .40893 1 .40853 387.2423 .00000
Residual .013728 13 .00105¢6

Lack-of~fit .012323 3 .004108 29.23091 . 00003

Pure error .0014052 10 .00o1405
Total (Corr.) .422661 14 &
Correlation Coefficient = 0.983626 R-squared = 96.75 percent
Stnd. Error of Est. = 0.0324964
Regression Analysis - Multiplicative model: ¥ = aX~b
Dependent variable: LOAN2 .MUCINSOI1 independent variable: LOAN2.ng

Standard T Prob.
Parameter Estimate Error Value Level
Intercept* 3.14279 0.0176323 178.23 .00000
Slepe 0.142409 6.89931E-3 20.641 . 00000
* NOTE: The Intercept is equal to Leog a.
Analysis of Variance

Source Sum of Squares Df Mean Sguare F-Ratio Prob. Level
Model -46487 1 .46487 426.0511 . 00000
Residual .014184 13 .0C01091

T e e e e e e e T e e e e e e o e e o . e e e e e e

P -

e e e e 2 e o



Stnd. Error of Est. = 0.0330318

Regression Analysis - Multiplicative model: ¥ = aX+b

——— - —

Dependent variable: LOAN2.MUOINSOI1 Independent variablé: LOAN2.ng
o Standard T ’ Prob.

Parameter Estimate Error Value Level

Intercepts* 3.14279 0.0176333 178.23 . 00000

Slope 0.142409 6.89931E-3 20.641 . 00000

* NOTE: The Intercept is equal to Log a.

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Meodel .46487 1 .46487 426.0511 . 00000
Residual .014184 12 .0010912

Lack~-of-fit .0087551 3 .0029184 5.375209 .01834

Pure error .0054293 10 .0008429
Total (Corr.) .479050 14 ’
Correlation Coefficient = 0.985084 R-squared = 97.04 percent
Stnd. Error of Est. = 0.0330318

&
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Dependent variable: LOANAMIN,CONTROL Independent variabler LOAN2.ng
Standard T Prob.
Parameter Estimate Error Value Level
Intercept* 0.408678 0.0972619 4.20183 . 00104
Slope ' 0.441298 . 0.0380552 11.5963 . 00000
* NOTE: The Intercept is equal to Leg a.
Analysis of Variance

Source Sum of Squares Df Mean Sqguare F-Ratio Prob. Level
Model 4.46394 1 4.46394 134.4733 .00000
Residual .431545 13 .033196

Lack~of-fit .3222244 3 .1074081 9.825101 .00251

Pure error -1093201 10 .0109320 ) i
Total (Corr.) 4.895486 14
Correlation Coefficient = 0.954908 R-squared = 91.18 percent
Stnd. Error of Est. = 0.182197
Regression Analysis - Multiplicative model: Y = aX*b

Dependent variable: LOANAMIN

Stnd. Error of Est. = 0.239866

+MOTBROM2 Independent variable: LOAN2.ng
Standard T Prob.
Parameter Estimate Error Value Level
Intercept* 0.168468 0.0970594 1.73572 .10624
Slope 0.671506 0.037976 17.6824 . 00000
* NOTE: The Intercept is equal to Log a.
Analysis of Vvariance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 10.33602 1 10.33602 312.6668 .00000
Residual .429749 13 .033058
Lack-of~fit .1267668 3 .0422556 1.3946586 .30083
Pure error .3029823 10 .0302982
Tetal (Corr.) 10.765769 14
Correlation Coefficient = ¢.979838 R-squared = 96.01 percent
Stnd. Error of Est. = 0.181818
&
Regression Analysis - Multiplicative model: Y = aX~b
Dependent variable: LOCANAMIN.BABROM2 Independent variable: LOAN2.nyg
Standard T Prob.
Parameter Estimate Error Value Level
Intercept* 0.387004 0.128047 3.02236 .00981
' Slope 0.565184 0.0501004 11.281 . 00000
* NOTE: The Intercept is equal to Log a.
Analysis of Variance
____________________ _ —— ——————r -—
Residual . 747962 13 .057536
Lack-of-fit .5433438 3 .1811146 8.851354 .00364
Pure error .2046180 10 .0204618
Total (Corr.) 8.070029 14
Correlation Coefficient = 0.952531 R-squared = 90.73 percent



Regression Analysis - Multiplicative medel: Y = aX~b

- e e ———— ————— —— — - —— —

Dependent variable: LOANAMIN.NAMNSQI2 Independent variable: LOAN2.ng .
Standard T Prob.

Parameter Estimate ~ Error Value Level

Intercept* 0.287714 ' 0.200768 1.43306 .17545

Slope 0.589222 0.0785537 7.50087 .00000

* NOTE: The Intercept is equal to Log a.

Analysis of Variance

Source Sum of Sgquares Df Mean Square F-Ratio Prob. Level
Model 7.958127 1 7.958127 56,26312 .00000
Residual 1.838783 13 .141445
Lack-of-fit 1.684398 3 .561466 36.36789 .00001
Pure error .1543851 10 .0154385
Total (Corr.) 9.796910 14
Correlation Coefficient = 0.%01282 R-squared = 81.23 percent
Stnd. Erreor of Est. = 0.376051

A

Regression Analysis - Multlpllcatlve model: ¥ = aX“b

Dependent variable' LOANAMIN. MUOINSOIZ Independent variable: LOAN2.ng
Standarad T Prob.
Parameter Estimate Errer Value Level
Intercept* -0.0256985 0.12406 -0.207146 .83911
Slope 0.780584 0.0485403 16.0811 . 00000
* NOTE: The Intercept is equal to Log a.
Analysis of Variance .
Source Sum of Squares bf  Mean Square F-Ratic Prob. Level
Model | 13.96666 1 13.96666 258.6033 . 00000
Residual .702105 13 . 054008
Lack-of-fit .3466400 3 -1155467 3.250579 . 06834
Pure error .3554648" 10 .0355465
Total (Corr.) l14.668768 14 -
Correlation Coefficient = 0.975775 - R-squared = 95.21 percent

Stnd. Error of Est. = 0.2323%6
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Regression:Analysis = Multiplicative model: Y

ax*b

——

Dependent variable: LOANNNH3.controli Independent varlable. LOANNNHS theoigia

Standard T Prob.
Parameter Estimate Error Value Level
Intercept* 1.92378 0.0287051 67.0176 . 00000
Slope 0.056256 - 0.0112313 5.00885 .00024
* NOTE: The Intercept is equal to Log a.

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratic Prob. Level
Medel .072542 1 072542 25.08858 .00024
Residual .037589 13 .002891
Total (Corr.) .110131 14
Correlation Coefficient = 0.811597 R-squared = 65,87 percent
5tnd. Error of Est. = 0.0537722

Regression Analysis - Multiplicative model: Y

aXx*b

Dependent variable: LOANNNH3. mu01n5011 Independent varlable' LOANNNHB thoigia

Standard T Prob.
Parameter Estimate Error Value Level
Intercept* 2.13783 0.0504345 42.3882 . 00000
Slepe -0.0966933 ©.0197333 -4.90001 .00029
* NOTE: The Intercept is equal to Log a.

Analy51s of Variance

Source Sum of Squares Df Mean Square F-Ratic Prob. Level
Model .214312 1 .214312 24.01009 .00029
Residual .116037 13 .008926
Total (Corr.) .330349 14
Correlation Coefficient = -0.805447 R-sgquared = 64.87 percent

S5tnd. Exrror of Est.

= 0.0944771
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