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TOM TAT

Chét mau anthocyanin (antho) cé trong bap cai tim dwoc chiét tach bang hé dung méi phan
cwe. Trong hé dung méi ethanol-nwéc chat mau antho nhan dwoc ¢ mau tim. V&i chat mau
thu dwoc ching toi da tién hanh nghién ctru &nh huwéng cta pH dén mau antho. Két qua cho
thay rang khi pH thay ddi tr méi trwéng acid sang méi trwéng base, mau cla antho thay ddi tw
dd sang xanh va hap thu cuc dai tai budc sng Amax = 520+617 nm ng véi méi pH. Twr d6
chung t6i nghién clru kha ndng ng dung chat mau antho lam chét chi thj acid-base (c6
khoang pH ddi mau tir 5,5 +7,5) trong phan tich hda hoc va thwc pham.

ABSTRACT

Anthocyanin pigment was extracted from purple cabbage by using polarity solvent: ethanol-
water. In this solvent, it was purple. From the result of studying the effect of pH on Anthocyanin
pigment, we realized that the colour of this pigment changed from red to blue (Anax
=520+ 617nm) when the solvent medium changed from acid to base medium. The changing
colour interval of this anthocyanin pigment was between pH 5.5 and pH 7.5. From the results
obtained, we suggest that Anthocyanin pigment extracted from purple cabbage could be used
as safe acid-base indicator in food chemistry and analytical chemistry.

1. MO PAU

Bip cai tim (Brassica oleracea var capitata ruba) xuat xu tir Dia Trung Hai, hién nay
duogc trong rong rai khip thé gioi, thich hop v6i khi hau on d6i. Tai Viét Nam bap cai tim
duogc trong nhiéu ¢ Pa Lat. Bing phuong phap tdi wu hoa thyc nghiém trong qué trinh chiét
tach [1], da xac dinh dwoc ham luong antho trong bap cai tim Da Lat chiém khoang 1,110%.
Séc t6 chinh duoc chiét xuat tir bap cai tim d6 1a cyanidin 3,5-diglucoside ciia hé mau antho
[6] va co6 mau sic thay dbi 16 rét theo pH mdi trudng. Trong mdi trudng acid nd ¢ mau do
bén va khi méi trudng chuyén sang base mau cua nd chuyén sang xanh va 6n dinh trong thoi
gian dai. Py la dic tinh rat khac so véi cac antho ctia mot s6 nguyén liéu khic (mau thay doi
lién tuc tai pH base) nhu 14 tia t6, qua dau,...

Ngoai viéc tao mau sic dep, antho con gitip co thé chéng mot sb bénh nhu: chéng ung
thu, chdng viém, chdng oxy hoa. Antho 13 mot hop chit hiru co thién nhién phén cuc, tan tdt
trong hé dung mdi phan cyc. Do ¢ nhiéu uu diém, nén antho dang dugc nhidu nguoi trong va
ngoai nudc quan tam. Nhung viéc nghién ctru, ing dung n6 lam chét chi thi an toan, "thong
minh" trong héa hoc phan tich va phén tich thuc phim chwa duoc dé cap mot cach day du. Do
vay, nghién ctru st dung antho lam chét chi thi 1 viéc 1am can thiét, co v nghia nham khai



thac, phat trién hon nita cac hop chit hitu co c6 ngudn gdc thién nhién; d6 ciing 13 hudng
nghién ctru cua chung toi.
2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

- Bép cé~i tim Pa Lat duoc mua tai
cho Han Pa Nang, rua sach lam nguyén
liéu nghién cuu.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phdp chiét tch
antho tho tie bap cai tim

- Antho dugc chiét trong diéu kién

tdi wu véi ty 1€ dung moi ethanol-nude la on
28:72 % v/v, & nhiét d9 29 °C va thoi gian 0N O o M R,
chiét 1a 54 phut [1] g ) B saglesdd
- Dich ghiét duoc 1am sach bépg OH g 0 OR 0 dinapic ool B
phuong phép ket tia phan doan. San pham o 0 [foralicadd H
thu duoc sau khi tinh sach ¢ dang keo va HO on HO pcumaric acid H
duoc bao quan & 0 °C cho cac nghién ctru O 0\ 9 sinapic acid  sinapic acid
tlép theo. H%W forulic acd sinapic acid

2.2.2. Xdc dinh nong do antho peumarie aeid  sinapie acid

trong dich chiét bang phwong phdp pH vi ,
sai Hinhl.1. Cong thirc cdu tao cua
Cyanidin 3,5-diglucoside

- Nguyén tic dua trén su doi mau )
cua antho theo pH. Tai pH=1 antho ton tai & dang flavium c6 d¢ hap thu cuc dai, con &
pH=4,5 chung lai & dang carbinol khong mau.

- Bé x4c dinh ndng d6 cua antho trong dich chiét chung toi pha loang dich chiét trong
dém (KCI-HCI) c6 pH=1 va dém (CH3COONa-HCl) c6 pH=4,5 [2] sau d6 lan luot do d6 hap
thu cua antho tai budc song 520 nm va 700 nm.

- Néng d6 antho dugc tinh theo cong thic sau:

3
C:A><M><K><V><10 (mg/1) 2.1)

exl

A= (Akmax,pH:I 'AMOOnm,pH:1)'(Akmax,pH:4,5' Ak700nm,pH:4,5)
V61 Apmax, A700nm: PO hép thu tai bude song cuc dai va 700 nm, & pH=1 va pH=4,5.

) C: N6ng do apthp, g; M: phan tr lugng cua a}ntho, g/mol; 1,: chiéu day cuvet, cm; K: h¢
s6 pha lodng, &: hé sé hap thy mol, mol™ cm™; V: thé tich dich chiét, 1 [5]

2.2.3. Phurong phdp xdc dinh Amax ctia méi dung dich pH.

Dé khao sat anh huong cua pH dén mau antho ciing nhu sy thay ddi céu triic phan tir
cua no, ching t61 xac dinh Apax ciia moi dung dich:



- Chuan bi dung dich dém citrat- phosphat [2] c6 pH thay ddi tir 1-9 (pH=1 duoc diéu
chinh bang dung dich HCI1 0,5N).

- Pha loang dich chiét trong hé dém sao cho n‘(‘?)ng do antho trong mdi dung dich pH la
50 mg/l (6 ndng d6 nay d€ quan sat sy thay d6i mau bang mat).

- Quet phé hép thu tng voi bude song tir 400-700 nm trén may so mau UV-VIS. Ung
v6i m(}i pH khép nhau chung t6i xac dinh dugc Amax khac nhau déc trung cho kha nang hap thu
cua moi dang cau truc antho trong dung dich pH.

3. KET QUA VA THAO LUAN
3.1. Chiét antho trong méi trwong trung tinh va xdc dinh nong dp ciia dich chiét

 Theo phuong phap dé chon ¢ muc 2.2.va bang phuong phap pH vi sai, thu dugce dich
chiét c6 dac ¢ dang keo va xac dinh dugc nong do cua antho trong dich chiét ¢6 dac 1a C =79
950 mg/I.

Dung dich trén duoc st dung lam dung dich gdc cho cac nghién ciru tiép theo.
3.2. Nghién citu anh huéng ciia pH dén mau antho

v ~Ké't qua khao sat su thay d6i mau va gia tri Amax cia dung dich tai 9 pH khac nhau duoc
biéu dién ¢ bang 3.1 va hinh 3.1, hinh 3.2.

Bang 3.1: Mau cua antho trong cac pH khac nhau
pH 1 2 3 4 5 6 7 8 9
Mau | d6 | @6 | do | donhat | donhat | timnhat | tim xanh xanh

Tir két qué trén bang 3.1, hinh 3.1, 3.2 cho thdy: mau cia antho thay doi theo pH mdi
truong. O ving acid manh (pH=1), antho c6 mau d6 va hap thu cuc dai tai Amax =520 nm (hinh
3.1).

i Con trén hinh 3.2 cho thay: khi pH tang tir 1-9, mau d6 giam dan va gia tri Amax thay
do1 va c6 xu hudng tang 1€n. Tai pH = 8; 9 gid tri Anax dat duoc la 617 nm
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Hinh 3.1. Budc song hcfp thu cuc dai cua Hinh 3.2. Anh huong cua pH dén buéc
antho tai pH=1 song hap thu cuc dai Amax



Nhu vdy mau cta antho hoan toan thay d6i khi pH méi trudng chuyén tir acid sang
base va gong nhu céc chat chi thi acid-base (Phenolphtalein, metyl dé va metyl da cam).

Diéu nay duoc giai thich nhu sau: Trong dung dich acid, antho ton tai dang & cation
flavylium c6 mau d6. Khi pH ting dan, co su tdn cong ctia nudc vao vong pyran C (hinh 3.4),
antho chuyén dan sang dang base carbinol va chalcone khong mau. Pay chinh 1a qua trinh
hydrat hoa, yéu t5 chinh tao nén su bac mau cta dung dich mau- nudc. Trong dung dich base,
c¢6 su dich chuyén cua H' tir ‘OH trén vong B, antho chuyén sang dang anion c6 mau xanh.
Khi pH mdi truong cang cao, ion H® trong nhdm "OH con lai bi phan huy va khi iy dién tir
khong con, mau xanh trd nén xanh hon béi vi anh sang hap thu tré thanh do hon. Trong moi
truong trung tinh, ca hai dang cing ton tai nén dung dich cho mau tim.

3.3. Nghién citu ieng dung antho lam chit chi thi acid- base trong phén tich héa hoc

Qua két qua nghién ctru anh huong cua pH dén mau antho chung t6i nhan thiy riang: su
thay d6i mau cua antho rat rd rét (tr d6 sang xanh) khi chuyén tir méi trudng acid sang moi
truong base. Dé danh gia kha ning Gmg dung 1am chat chi thi acid-base ctia chdt mau antho,
chung t6i da tién hanh xac dinh khoang d6i mau cuia antho, d6 chinh xac ctia phép do va ung
dung ché tao gidy chi thi phat hién nhanh pH moi trudng. Muc dich cudi cing ctia nghién ctru
nay 1a ching t6i muén dwa ra thi truong loai gidy chi thi an toan, phat hién nhanh méi truong
clia cac san pham thuc phdm va dung antho lam chat chi thi ap dung cho cac trudng phd
thong, 13 chét chi thi an toan va phi hop véi lra tudi ctia cac em nho.

3.3.1. So sdnh dg chinh xdc cia chdt mau antho véi cdc chat chi thi phenolphtalein,
metyl da cam, metyl do

Chiing t0i tién hanh xac dinh ndng do NaOH bang dung dich chuin HCI 0,IN bang
phuong phap chuan d¢ acid - base [3].

Bang 3.2: Két qua xdc dinh nong dé NaOH bang HCI 0,IN

Chi thi Phenolphtalein Metyl da cam Metyl do Antho
) Vhel CnaoH | VHa CnaoH | VHal CnaoH | VHal CnaoH
Ketqua | (ml) (N) (ml) (N) (ml) (N) (ml) (N)
8,3 0,083 8,9 0,089 8,9 0,089 9,0 0,090

Két qua trén bang 3.2 cho thy: chét chi thi antho cho két qua dinh phan chinh xé4c
tuong duong voi chat chi thi metyl da cam va metyl do. Qua quan sat qua trinh dinh phan,
chiing t61 nhén thay mau cua dung dich thay doi rat ro tir d6 sang xanh.

3.3.2. Xac dinh khoang d6i mau cia chdt chi thi antho.

Pé dua chat mau antho vao danh muc chét chi thi st dung theo tiéu chuén Viét Nam,
chung t6i tién hanh dinh phan xac dinh ndng d6 NaOH nhu trén. Dung antho dé két thic qua
trinh dinh phén va tién hanh do pH tai thoi diém khi dung dich bat dau chuyén tir d6 sang mau
tim xanh, dé xac dinh khoang pH d6i mau. Két qua thé hién ¢ bang 3.3.

Bdng 3.3: Khodng doéi mau cia chat chi thi antho

Chat chithi | pH d6i mau Khoang d6i mau
Antho 55-75 Tur do sang tim xanh

i Dé khang dinh lai khoang d6i mau ctia antho, ching toi tién hanh xac dinh khoang ddi
mau bang phuong phap so mau: Pha day dung dich dém c6 pH: 5; 5,5; 6; 6,5; 7; 7,5 trong cac




6ng nghiém. Nho mot giot antho 0,1% lan luot vao mdi dung dich dém. Két qua thé hién &
bang 3.4.

Bdng 3.4. Két qud so mau

pH 5,0 55 6 6.5 7,0 7,5
Keét qua D6 nhat Do nhat | Do anh tim | Tim nhat Tim Tim Xanh

Tir két qua nghién ctru di xac dinh duoc khoang d6i mau cua chit chi thi antho nim
trong khoang pH= 5,5 + 7,5. Nhu vay khoang d6i mau cua chat mau antho kha hep va qua
trinh thay doi mau rat rd day cling 1 mdt trong nhitng yéu cau can thiét cho mdt chat chi thi.

Tir két qua dinh phén, xac dinh khoang pH d6i mau ciing nhu nhiing théng tin nhan
duogc theo [5] (INA Method 116 000) di cho thiy chat mau antho c6 du tiéu chuan dé lam chat
chi thi acid-base, dan dan thay cho chdt chi thi mau metyl da cam, metyl do,
phenolphetalein,... Pay 1a nhitng chat chi thi tong hop phai nhap ngoai va khong an toan cho
nguoi su dung.

3.3.3. Ung dung lam gidy chi thi dé xdc dinh nhanh pH méi truong

Giéy loc dugc rura bﬁng axit HCI 0,1N, sau do rira b'fmg
nudc va bang dung dich amoniac 5%, rira lai bang nudc cat va
sdy kho. Ngam tam gidy loc trong dung dich antho da pha lodng
trong ethanol. Sau d6 siy kho dén khéi luong khong dbi va bao
quan & noi mat, tranh tiép xuc véi oxy, anh sang.

Gidy loc duoc rira bang axit HCI 0,1N, sau d6 rira bang
nude va bang dung dich amoniac 5%, rira lai bang nudc cat va
say kho. Ngam tam giy loc trong dung dich antho da pha lodng
trong ethanol. Sau d6 sdy kho dén khdi luong khong ddi va bao
quan & noi mat, tranh tiép xtc véi oxy, anh sang.
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TRUNG TiNH BASE

San phém thu dugc c6 mau tim (mdi trudng trung tinh). Hinh 3.3. Giay chi thi
Khi nhing gidy chi thi antho vao cac méi truong acid, base, mau antho trong moi truong
tim cta gidy s& nhanh chéng chuyén sang mau d6 hoic mau xanh acid, trung tinh va base

(Hinh3.3). Nho vao sy d6i mau nhanh trong cic méi trudng
trung tinh, acid, base, giay chi thi antho s€ str dung dé phat hién nhanh pH méi truong dac biét
la moi truong cua cac san pham thuc pham.
4. KET LUAN
Sau mot thoi gian nghién ctru ching toi rat ra mot s6 két luan sau:

* P chiét duoc chat mau antho tir bap cai tim trong

moi truong trung tinh va béng phuong phép pH vi sai xac 6
dinh duoc nfmg do dich chiét co dac 1a 79 950 mg/l lam DN
dung dich goc. C
* Mau cua antho thay doi theo pH moi truong, khi = 0-G

pH thay ddi tir méi truong acid sang base, mau cia antho
doi tir dé sang xanh, tuong trng vé1 budce song hap thu cuc
dai Amax = 520 +617 nm.

Hinh 3.4: Cyanidin 3 - glucoside



* Ung dung antho 1am chét chi thi mau an toan trong phan tich hoa hoc ¢6 khoang pH

ddi mau1a5,5+7,5.

* Ung dung 1am gidy chi thi mau dé xac dinh nhanh pH méi truong dic biét 13 moi

trudng cua cac san pham thyc pham.

5. KIEN NGHI

* Nghién ctru phan ung déc trung gitra antho va bordc (NayB407) dé 1am gidy phat hién

nhanh han the trong cac san phdm thuc pham.

* Xin dang ky chat mau antho 1am chét chi thi acid - base theo tiéu chuin Viét Nam

v6i cac thong s6 k¥ thuat sau:

[1]
[2]
[3]
[4]
[5]
[6]

1. Cong thuc phan tir chung (hinh 3.4).

2. Khéi lugng phan tir 444,9.

3. Khoang pH d6i mau 5,5+7,5.

4. O mdi truong pH manh hap thu cuc dai tai Amax = 520 nm.
5. O méi truong bazo hap thu cuc dai tai Amax =617 nm.
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