XAC DINH HAM'LU’Q’NG: ANTHOCYANIN
TRONG MOT SO NGUYEN LIEU RAU QUA

BANG PHUONG PHAP pH VI SAI
DETERMINATION OF ANTHOCYANIN CONTENT IN FRUITS AND
VEGETABLES BY pH-DIFFERENTIAL SPECTROPHOTOMETRY

HUYNH THI KIM CUC — PHAM CHAU HUYNH
Trwong Cao ding Lwong thye Thyuc phdm Da Nang
NGUYEN THI LAN — TRAN KHOI UYEN
Truong Dai hoc Bach khoa, Pai hoc Pa chng

TOM TAT

Bai bao nay trinh bay phu’o’ng phap xac dinh ham ILPo’ng anthocyanln trong mot sé nguyén
lieu rau qué (qua dau, bap cai tim, 14 tia to, tra dé, vo qua nho, v qua ca tim) bang phwong
phap pH vi sai. Két qua cho thay do hap thu cuc dai cta dich chiét tr qua dau tai budc séng
Amax= 513,5nm; bap cai tim 523nm; 14 tia t6 524nm; tra dé (dai hoa thICUS) 519,5nm; vo qua
nho 523,5nm; vé ca tim 523,5nm. Ham lwgng anthocyanin trong qua dau 1a 1,188%; bép cai
tim: 0,909%; la tia t6: 0,397 %; tra dd: 0,335%; vé qué nho: 0,564%; vo ca tim: 0,441%
ABSTRACT

In this article we present the determination results of anthocyanin content in fruits and
vegetables (mulberry, violet cabbage, perilla leaves, red tea, grapes skin, eggplant skin) by
pH-differential spectrophotometry. The results obtained were as follows: Maximum absorption
spectrum of diluted extract of mulberry was 513,5nm; violet cabbage, 523nm; perilla leaves,
524nm; red tea (hibicus flower cup), 519,5nm; grapes skin, 523,5nm; eggplant skin, 523,5nm.
The total anthocyanin content in mulberry was 1,188%; violet cabbage, 0,909%; perilla leaves,
0,397%; red tea, 0,335%; grapes skin, 0,564%; eggplant skin, 0,441%.

1. Mé dau

Anthocyanin 13 nhiing glucozit do gbc duong glucose, glactose... két hop véi gbc
aglucon c6 mau (anthocyanidin). Aglucon cua ching ¢ cau trac co ban duge mé ta trong
hinh 1. Cac gbc duong co thé duge gan vao vi tri 3,5,7; thuong dugc gdn vao vi tri 3 va 5 con
vi tri 7 rat it. Phan tir anthocyanin gan duong vao vi tri 3 goi 1a monoglycozit, & vi tri 3 va 5
goi la diglycozit.
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Hinh 1: Cdu truc co ban cua aglucon cua anthocyanin



Céc aglucon cuia anthocyanin khac nhau chinh 14 do cac nhém gin vao vi tri Ry va Ry,
thuong 1a H, OH hoac OCHj3[5]

Anthocyanin tinh khiét & dang tinh thé hodc v6 dinh hinh 13 hop chat kha phan cuc nén
tan tot trong dung moi phan cuc. Mau sic cia anthocyanin ludn thay doi phu thudc vao pH,
cac chit mau co mit va nhidu yéu t6 khac, tuy nhién mau sic cta anthocyanin thay d6i manh
nhit phy thudc vao pH méi truong. Thong thudng khi pH < 7 cac anthocyanin c6 mau do, khi
pH > 7 thi ¢6 mau xanh. O pH = 1 cac anthocyanin thuong ¢ dang mudi oxonium mau cam
dén @6, 6 pH = 4 + 5 ching c6 thé chuyén vé dang bazo cacbinol hay bazo chalcon khong
mau, & pH = 7 + 8 lai vé dang bazo quinoidal anhydro mau xanh [1].

Anthocyanin ¢6 budc song hip thu trong mién nhin thiy, kha ning hap thu cuc dai tai
budc séong 510+540nm. PO hip thu 1a yéu t6 lién quan mat thiét dén mau sic coa cac
anthocyanin chiing phu thudc vao pH cua dung dich, ndng d6 anthocyanin: thudng pH thudc
vung acid manh c6 do hép thu 16n, néng dd anthocyanin cang l6n do hép thu cang manh.

Ngoai tac dung la chit mau thién nhién duge st dung kha an toan trong thuc phém, tao
ra nhiéu mau sac hip din cho mdi san pham, anthocyanin con 13 hop chat c6 nhiéu hoat tinh
sinh hoc qui nhu: kha ning chéng oxy hoa cao nén dugc s dung dé chdong ldo héa, hoic
chéng oxy hoa cac san pham thuc phdm, han ché sy suy giam stc dé khang; co tac dung lam
bén thanh mach, chéng viém, han ché su phat trién cta cac té bao ung thu; tac dung chéng cac
tia phong xa.

Nhiing dic tinh qui bau cua anthocyanin ma cac chat mau hoa hoc, cac chat mau khéac
hinh thanh trong qua trinh gia cong k¥ thuat khong c6 dugc da mo ra mot hudng nghién ciru
g dung hop chat mau anthocyanin l4y tir thién nhién vao trong doi séng hang ngay, dic biét
trong cong nghé ché bién thuc pham. Piéu d6 hoan toan ph hop véi xu hudng hién nay ciia
cac nude trén thé gidi 1a nghién ctru khai thac chat mau tir thién nhién sir dung trong thuc
pham, boi vi chung cé tinh an toan cao cho ngudi sir dung.

Trong cac chat mau thyc phiam c6 ngudn gbc ty nhién thi anthocyanin 1a ho mau phd
bién nhét ton tai trong hau hét cac thuc vat bac cao va tim théy dugc trong mot s6 loai rau,
hoa, qua, hat c6 mau tir 4o dén tim nhu: qua nho, qua dau, bap cai tim, 14 tia to, hoa hibicut,
dau den, qua ca tim, gao nép than, gao do...

Bai bdo nay trinh bay phuong phap chiét tich don gian, xdc dinh ham luong
anthocyanin trong mot s6 nguyén liéu rau qua, bang phuong phap pH vi sai, lam co s¢ cho
viéc Iwa chon nguyén liéu giau anthocyanin dé nghién ctru khai thac st dung trong cong
nghiép thuc pham.

2. Nguyén li¢u va phwong phap nghién ctiru
2.1. Nguyén li¢u

La tia to, bép cdi tim, qua dau tdm, nho, ca tim, tra d6 (dai hoa cay thao duogc hibicus):
mua tai Pa Nang.

Nguyén liéu nghién ciru duoc chuan bi theo so d6 & phan 2.2.1.

2.2. Phwong phap nghién ciru



2.2.1. So d6 nghién ciru

Nguyén Rira sach bang - A . R Dé lanh dong
lidu tuoi > nude, dé rao > Can 20g/goi > (:15°C)
Nguyén .| Xay nho, can .| Dé lanh dong Nghién nho
liéu kho g 5g/goi | (-15°C) \ _
Ly tam lay dich trong dung lam mau Loc chan Ngam trong dung
phan tich (quét pho hap thu, do mat 4o |« khong lay 1« moi (etanol/nudc
quang) phan long =1:1¢06 1% HCI)

2.2.2. Phirong phdp xdc dinh @6 am ciia nguyén liéu

Cho luong mau (tir 3 — 5 g) vao may xac dinh d6 4m tu dong, & nhiét d6 85°C, dat ché
do thoi gian ty dong, cho dén khi méy bdo hi¢u am da tach hét, doc két qua do am cua mau.

2.2.3 Phwong phdp chiét tach anthocyanin

Nguyén liéu di dugc chuan bi va xir Iy nhu so dd phan 2.2.1, ngam trong 200 ml dung
moi, thoi gian 60 phut, sau d6 dem loc chan khong thu phén long, ly tdm toc do 5000
vong/phut, trong 10 phut, tach l1ay dich trong, dem phén tich

2.2.4. Phuong phap pH vi sai [4] [6]

Duya trén nguyén tic: chit mau anthocyanin thay d6i theo pH. Tai pH = 1 céc
anthocyanin ton tai & dang oxonium hodc flavium c6 d¢ hap thu cuc dai, con & pH = 4,5 thi
chung lai & dang carbinol khong mau.

) Do mat d6 quang ciia mau tai pH=1 va pH=4,5 tai budc séng hép thu cuc dai, so véi do
hap thu tai budc séng 700 nm

Dua trén cong thue cua dinh luat Lambert-Beer

Ig 'I—° _elC (1)

Trong do: Ig II—O: Pic trung cho mirc d6 anh sang yéu dan khi di qua dung dich hay con
goi la mat do quang, ky hi¢u la A

I CLr‘(‘mg do énh sang sau khi di qua dung dich; Ip: Cuong do anh sang chiéu vao dung
dich; C: Nong d¢ chat nghién ctru, mol/l; 1: Chiéu day cua 16p dung dich ma anh sang di qua;
e: Hé sb hép thu phan tu, mol™ cm™?

X&c dinh lugng anthocyanin theo cong thirc

AM KV
a=——:g (2)
el

Trong do: A = (Axmax-pH=1 — A700nm-pH=1) = (Axmax-pH= 45 — A700nm-pH= 4,5)

V61 Ajmaxs Azoonm: PO h?ip thu tai budc soéng cuc dai va 700nm, & pH =1 va pH =4,5.

a: Luong anthocyanin, g; M: Khéi luong phan tir cia anthocyanin, g/mol; I: Chiéu day
cuvet, cm; K: Do pha loang; V: Thé tich dich chiét, I.

Tir d6 tinh duoc ham luong anthocyanin theo phan tram:



a
3
m(100 —w).10* @
Trong d6: a: Lugng anthocyanin tinh dugc theo cong thuc (2), g; m: Khéi lwong nguyén
lidu ban dau, g; w: D6 4m nguyén liéu, %.

% Anthocyanin toan phan = 100%

3. Két qua va thao ludn
3.1. Két qud xdc dinh dg ém va chiét tach anthocyanin tho
Xéac dinh d6 4m cua cidc mau nghién ctru trén may do do am tu dong, va chiét tach dich

chiét giau anthocyanin nhu phan 2.2.2, két qua duoc thé hién trong bang 1

Bang 1: Do am va thé tich dich chiét giau anthocyanin cua cac mau nghién ciru

Mau D6 am (%) Thé tich dich chiét thu duoc (lit)
Qua déu ta 89,36 0,208
Bip cai tim 87,47 0,204
L4 tia to 80,03 0,198
Tra do 11,03 0,187
V6 nho 82,07 0,206
Vo ca tim 86,12 0,203

Tir két qua trén ta thdy d6 4m ciia cac nguyén liéu twoi ndm trong khoang 80-90% la
hoan toan phu hop véi do 4m cua cac nguyén lidu rau qua tuoi, dau 13 loai qua mong nén do
4m cao hon. Do 4m cua qua dau va bép cai tim cao vi vay thé tich dich chiét thu duoc cling
cao, do nudc trong nguyén lidu dugc tach ra mot phan, ddi véi tra ¢6 do d6 am thap nén khi
chiét tach mot phan dung moi bi ba hiit lai vi vay thé tich dich chiét thu duoc thap.

Vi ty 1€ nguyén liéu va dung moi nhu trén sau khi chiét tach phan b van con c6 mau
do, chung té rang phuong phap nay chua tach triét dé cac chat mau cé trong nguyén lidu, vi
vay chung t61 thiy rang co thé nghién ctru tim phuong phap chiét tach c6 hiéu qua hon dé thu
nhén chit mau dat hiéu suét cao.

3.2. Xac dinh bwéc séng hip thu cwe dai

Lay 5 ml dich chiét pha lodng v6i dung dich dém pH = 1,0 trong binh dinh mirc 25 ml,
quét phd hép thu trong ving kha kién (A = 450 — 720 nm) trén may quang phd UV - ViS, két
qua duogc thé hién & bang 2.

Bang 2: Buoc song hap thu cwc dai va do hap thu tai buoc song cuc dai
cua cac mau nghién curu

- Mau | Quadau | Bapcal | 4pat6 | Trado | Vonho | YO2
Chi tiéu ta tim tim
Amax (NM) 513,5 523 524 519,5 523,5 523,5
A max 1,465 1,134 0,973 1,170 1,231 0,698

Pho hap thu cua mgt s6 mau nghién ctru dugc thé hién trén cac hinh 1.
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Hinh 1: Phé hdp thu ciia dich chiét giau anthocyanin tir cdc nguyén liéu:
fileO: Bap cai tim; filel: qua ddu; file2: la tia to; file3: tra do

Tir két qua trén ching toi thdy pho hap thu cua dich chiét tir cic mau nghién cliru nam
trong ving pho hép thu cua cac anthocyanin (510 — 540 nm), vi vy c6 thé thay rang cac dich
chiét ctia cic mau nay rét giau anthocyanin, néu duge lam sach tot thi co thé thu duoc luong
anthocyanin twong ddi cao. Ddi v6i dich chiét tir qua dau c6 budc song hap thu cuc dai 513,5
nm, con dich chiét cta bap cai tim, 14 tia t6, tra d6, vo qua nho, vo qua ca tim c6 budc song
héap thu ndm trong khoang 520-525nm nén c6 kha niang nhém anthocyanin trong qua dau sé
khac so vdi céac loai nguyén li¢u con lai. Theo khéao sat cua ching t61, do h'éip thu cuc dai cua
dich chiét 14 tia t6 12 524nm, trong khi két qua cong b trong tai liéu [2] d6 hap thu cuc dai
ctia anthocyanin tinh khiét trong 14 tia to 1 525nm da chimg to d¢ tin cdy ciia phuong phap
thtr nghiém 1a kha cao.

3.3. Két qud ham lwong anthocyanin

+ Po mat d§ quang cia cac mau nghién ctru tai budc song hép thu cuc dai va 700nm, &
pH = 1,0 va pH =45, tir d6 &4p dung cong thirc (2) va (3), ta tinh dugc ham luong anthocyanin
trong céc loai nguyén lidu trén, két qua dugc thé hién trong bang 3.



Bang 3: Mdt do quang tai buoc song hcfp thu cwc dai va 700nm y
trong cac dung dich dém pH=1,0 va pH=4,5 va ham luwong anthocyanin cua cdc mau

Miu pH=10 pH=45 Ham luong
Amax A =700 nm Amax A =700 nm | anthocyanin (%)

Qua dau ta 1,465 0,012 0,224 0,028 1,188

Bép cai tim 1,134 0,015 0,172 0,025 0,909

La tia td 0,973 0,047 0,143 0,046 0,397

Tra d6 1,170 0,050 0,353 0,057 0,335

Vé nho 1,231 0,025 0,217 0,027 0,564

V6 ca tim 0,698 0,002 0,085 0,013 0,441

+ Ham lugng anthocyanin co trong cac miu nguyén liéu nghién ctru, duoc biéu dién
dudi dang biéu do trong hinh 2
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Hinh 2: Biéu doé biéu dién ham luong anthocyanin co trong cdc nguyén liéu:
qua dau ta; bap cai tim; la tia to, tra do, vo nho, vo ca tim

Két qua trén cho thiy ham luong anthocyanin trong cac nguyén liéu déu twong dbi cao,
trong d6 qua dau tam cao nhat chiém 1,188%, bap cai tim va cac nguyén li¢u khac cling rat
giau anthocyanin.

4. Két ludn

Bang phuong phap pH vi sai chung toi da x&c dinh dugc ham lugng anthocyanin trong
mot s6 nguyén lidu rau qua thudc khu vuc mién Trung Viét Nam. Két qua cho thay mot so
nguyén liéu c6 ham luong anthocyanin twong d6i cao nhu: qua dau ta 1,188 %; bép cai tim
0,909%; 14 tia t6 0,397%; tra d6 0,335%, v6 nho 0,564%, vo ca tim 0,441%.

Tir két qua nay ching t6i di Iya chon dugc cac nguyén liéu dé nghién ctru sau hon vé
chiét tach, lam sach hop chat mau anthocyanin, va trng dung ching trong ché bién cac san
pham thuc pham.
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