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TACH CHIET VA PHAN TICH HAM LUONG ANTHOCYANIN
TU CAC MAU THUC VAT KHAC NHAU

Cac loai séac t6 & thuc vat ¢6 vai trd rat quan
trong trong qud trinh quang hgp. Ching bao
gbébm: sic t6 luc (chlorophyll), sic t6 vang
(carotenoid), sic t6 cla thuc vat bac thdp
(phycobilin) va siac t6 dich bao (anthocyanin).
Trén co s& ham luong cdc dang sic to trong 14,
ngudi ta ¢6 thé danh gia kha niang quang hop
ctia thuc vat va xép thuc vat thudc nhom wa sang
hay uwa béng, thuc vat C3 hay C4. Anthocyanin
dugc tim thay trong dich khong bao cua té€ bao
biéu bi, mo6 mach dan [1, 4, 8, 10]. Ching xuat
hién trong ré, tru duGi 14 mam, bao 14 mam,
than, ct, 14 va tao mau cho ca bé mait, vién soc,
hay cdc vét dom. Anthocyanin la nhiing
glucozit, thuoc ho flavonoid, do goc duong
glucose, glactose... két hop véi goc aglucon co
mau (anthocyanidin). Aglucon cta ching cé cau
tric co ban dugc mo ta trong hinh 1. Cac goc
duong thudong duoc gin vao vi tri 3 va 5, it gén
vao vi tri 7. Cac aglycon cta anthocyanin khac
nhau chinh 1a do cdc nhém gin vao vi tri R1 va
R2, thuong 1a H, OH hoac OCH; [2].

Hinh 1. Ciu tric co ban cua aglycon
ctia anthocyanin

Anthocyanin la chit mau thién nhién dugc
st dung an toan trong thuc pham va duoc phim
vGi gia thanh cao (khoang 1000 USD/100mg).
Ching ton tai trong hau hét cac thuc vat bac cao
va ¢6 nhi€u trong rau, hoa, qua, hat ¢6 mau tir
dd dén tim nhu: qua nho, qua dau, 14 tia to, gao
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do, hat ngo den.... Gan day, chdc nang cla
anthocyanin dugc nhiéu nha khoa hoc quan tam
nghién ctu [6, 7, 12, 14]. C4c chic nang cla
anthocyanin bao gom: bao vé luc lap khoi tac
dong bat loi cia anh sang, han ché€ buc xa cua
tia UV-B, hoat tinh chong oxi hoda va chdong
viém. Ngoai ra, ching con tao diéu kién cho su
thu phén, phét tdn hat nhd mau sic sic sd trén
canh hoa va qua. Sinh téng hop anthocyanin ¢ 14
duoc tang cudng dé ddp tng vé6i stress moi
truong: han, anh sing manh, UV-B, nhiét do
cao, thi€u nito va photpho, nhiém ndm va vi
khuén, t6n thuong, con tring, 6 nhiém [9, 15].
V6i kha nang chong oxy hoéa cao, anthocyanin
duoc st dung dé chong 1do héa, hoac chéng oxy
héa cdc san phdm thuc phdm, han ché su suy
gidm stic dé khdng. Piéu ndy md ra mot trién
vong vé viéc san xudt dugc phdm chiic nang
chita bénh c6 hiéu qua.

O Viet Nam, anthocyanin ¢6 thé dugc tach
chiét tir cic nguyén liéu thuc vat san c6. Bai bao
nay trinh bay mot s6 dung moi tich chiét
anthocyanin va két qua xac dinh ham lugng
anthocyanin trong mot s6 nguyén liéu tuoi bing
phuong phap pH vi sai, lam co s& cho viéc lua
chon dung moi va nguyén liéu giau anthocyanin
dé khai thac st dung.

I. PHUONG PHAP NGHIEN CUU

1. Vatlieu

Cac loai rau, cu, qua dugc thu thap tai
Ha Noi (thang 12 nam 2009).

2. Hoa chat

Ching toi st dung cdc hoéa chat nhu:
ethanol, acetone, chloroform, methanol, KCI
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(dung dich dém pH 1,0), K,S,05, CH;COONa
(dung dich dém pH 4,5) cta hang Fluka; HCI
dac cta Trung Qudc.

3. Phuong phap
a. Tdch chiét anthocyanin

Anthocyanin dugc tach chiét theo quy trinh
sau [5, 11]: Nguyén liéu tuoi thu thap vé duogc
rirta sach, dé rdo hét nuéc & nhiét do phong, moi
mau thi nghiém can 1dy 10 g (mbi loai nguyén
lieu 14y 3 mau); nghién nho miu thanh bot min
trong nito 16ng, bé sung 20 ml dung moi ¢
HCI, dé miu & 4°C trong 24 h; loc chan khong
thu 14y dich (lap lai 3 14n), b sung chloroform
(theo ti 1& 1v:1v) va thu dich mau phia trén. Do
phé hép thu va mat do quang

b. Xac dinh ham luong anthocyanin theo
phuong phap pH vi sai [3]

Dua trén nguyén tac: chat mau anthocyanin
thay déi theo pH. Tai pH 1,0 cdc anthocyanin
ton tai & dang oxonium hoac flavium c6 d6 hap
thu cuc dai, con & pH 4,5 thi ching lai & dang
carbinol khong mau. Do mat d6 quang cua mau
tai pH 1,0 va pH 4,5 tai buéc song hap thu cuc
dai, so v6i do hap thu tai bude séng 700 nm.

Dua trén cong thic cua dinh luat Lambert-
Beer:

Ig||—°=£><l><C (1)

|
Trong d6: |gT°. dac trung cho mic do 4nh

sang yéu dan khi di qua dung dich (mat do
quang, A); I. Cudong do anh sing sau khi di qua
dung dich; I, Cuong d6 anh siang chi€u vao
dung dich; C. Nong do chat nghién ciu, mol/l; 1.
Chiéu day cua 16p dung dich ma anh sing di
qua; €. Hé s6 hdp thu phan tir, mol™' cm™.

Ham luong sic t6 anthocyanin don tir theo
cong thic:
a= AxM x HSPL xV
£x|

2)

Trong d6: A. Mat do quang, A = (Apax, pi=1,0
- A700nm, pH:l,O) - (A)\max, pH=4,5 = A700nm, pH:4,5); A)\max’
Asponm- PO hdp thu tai budc séng cuc dai va
700 nm & pH 1,0 va pH 4,5, a. Luong
anthocyanin (mg/l); M. Khéi luong phan tlr cua
anthocyanin (g/mol); HSPL. Hé s6 pha loang;
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V. Thé tich dich chiét (1); 1. Chiéu day cuvet
(cm); € = 26900.

T d6 tinh dugc phan tram ham luong
anthocyanin toan phan:

a
mx (100- w) %107

x100% (3)

Yoanthocyanin =

Trong d6: a. Lugng anthocyanin tinh dugc
theo cong thic (2); m. Khoi lugng nguyén liéu
ban dau (g); w. D6 4am nguyén liéu (%.).

Dich chiét anthocyanin dugc xir 1y bang
nude cat thay cho cac dém pH & trén, dem do &
céc budc song tuong ting va xdc dinh mat do sac
mau theo cong thic [11]:

M =[(A s200m = A z000m) + (A s ~ Aroomm)] X HSPL (4)

Dich chiét anthocyanin con lai dugc xt ly
bing dung dich K,S,05 20% thay cho dém pH,
dem do & cac budc song tuong tng va tinh ti &
phan tram mau da ti theo cong thic [11]:

D =[(A 4200 = Azo0mm) + (A imax = Argonm)] X HSPL

% Mau da tir = % x100% (5)

c. Phuong phdp tinh todn so liéu

Sir dung todn thong ké dé xac dinh cc tri s6
thong ké, mdi miu nghién cttu dugc nhic lai ba
lan. C4c s6 liéu duge xr 1y trén mdy vi tinh bing
chuong trinh Excel theo Chu Hoang Mau (2008)
[13].

II. KET QUA VA THAO LUAN

1. Phé hap thu ctia anthocyanin ¢ mét sé
rau, cu, qua

Nguyén liéu tuoi thu thap vé dugc xtr ly theo
quy trinh & muc 3.a va st dung 4 loai dung moi
chiét anthocyanin khac nhau: ethanol: dung dich
HCI 1%= 1:1 (v/v), acetone c6 0,01% HCI (v/v),
methanol c6 0,1% HCl (v/v), methanol cé
0,01% HCI (v/v) [2, 5, 11]. Sau d6 ching toi 14y
0,5 ml dich chiét pha loang vé6i 2 ml dung dich
dém pH 1,0, quét phé hap thu budc séng tir 250
nm dén 750 nm trén mdy quang phd. Két qua
dugc minh hoa & hinh 2.

K&t qua trén cho thdy, phé hap thu cta dich
chiét tir cdc miu nghién citu nam trong ving
phé hap thu clia cdc anthocyanin (510-540 nm),
buéc song hap thu cuc dai cha dich chiét
anthocyanin tlr 14 tia t6 1a khoang 520 nm- 524



nm, vO nho 1a 523,5 nm [2]. Diéu nay da chiing
to do tin cay cua phuong phap tht nghiém va
dung moi tach chiét la kha cao.

nm, qua dau ta la 513-526 nm, vé qua nho la
519-523.5 nm. Trong khi két qua cong bo trudc
day & 1a tia t6 la 524 nm, qua dau la 513,5
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Hinh 2. Phé hap thu clia dich chiét anthocyanin tir mot s6 nguyén liéu twoi & pH 1,0

A. than ng6 non; B. rau dén; C. 14 tia to; D. L4 mo; E. Phé anthocyanin chuén & pH 1,0 va pH 4,5
(theo M. Mdnica Giusti va Ronald E. Wrolstad, 2001); 1. dung moi ethanol: dung dich HCI 1%
(1v: 1v); 2. dung moi acetone cé 0,01% HCI (v/v); 3. dung mo6i methanol ¢6 0,1% HCI (v/v);
4. dung moi methanol ¢6 0,01% HCI (v/v).

Bdng 1

Gia tri mat do quang cua cac dich chiét anthocyanin tir bon dung méi nghién ciu

S i Gia tri mat do quang A (Abs.)
TT Mau Amax (NM) | Ethanol | Acetone Methanol Methanol
HCl1% | 0,01% HCI 0,1% HCI 0,01% HCI
;| Than cua loai ngo 512 0,23 0,29 0,27 0,25
(Zea mays L.)
2 | Léa chua, bup dam 521 1,21 1,27 1,26 1,25
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(Hibiscus sabdariffa L.)

3 Hoa cua loai chudi tiéu 516
(Musa paradisiaca L.)

0,10 0,12 0,10 0,10

La cua loai hoa s6i
4 | (Chloranthus spicatus
(Thunb.) Makino)

522

1,08 1,18 1,16 1,06

L4 cua loai huyét du
5 | (Cordyline fruticosa (L.)
Goepp.)

519

1,57 1,65 1,59 1,50

Qua cua loai dau tim

(Morus alba L.) 513-526

2,43 2,55 2,43 2,34

La cua loai tia to
7 | (Perilla frutescens (L.)
Beritt.)

520- 524

1,81 2,32 2,21 2,02

Cl cua loai khoai lang tim

(Ipomoea batatas (L.) Poir.) 520

2,08 2,12 2,02 2,02

519-
5235

Vo6 qua cua loai nho
(Vitis vinifera L.)

2,06 2,10 2,04 2,02

La cua loai mo leo
10 | (Paederia scandens (Lour.)
Merr.)

522

0,59 0,62 0,51 0,44

Cu cua loai saim dai hanh
11 | (Eleutherine bulbosa (Mill.)
Urban)

511

1,49 1,86 1,75 1,55

L4 cua loai rau dén tia
12 (Amaranthus tricolor L.) >40

1,04 1,06 1,02 1,00

So sanh pho hép thu va gia tri mat do quang
cta dich chiét anthocyanin thu dugc tir bon loai
dung moi cho thay, st dung dung moi acetone
¢6 0,01% HCI (v/v) thu duogc lugng anthocyanin
t6i wu hon ca, va phd hdp thu giéng v6i phd
chuin [11]. Két qua nay tuong tu & cic doi
tugng con lai (bang 1).

2. Ham luong anthocyanin 6 mot so rau, cu,
qua

Do hap thu cta anthocyanin lién quan mat

thi€t dén mau sic, néong do cla ching va
phu thuoc vao pH cua dung dich (thuong pH
thuoc vung acid manh cé do hap thu 16n).
Sau khi tdch chiét anthocyanin bang dung moi
acetone, ching toi ti€én hanh do mat do quang
clia cdc mau nghién cttu tai budc song hap thu
cuc dai, 420 nm va 700 nm, & pH 1,0 va pH 4,5,
tir d6 4p dung cong thiic (2), (3), (4) va (5) tinh
dugc ham luong anthocyanin trong cédc loai
nguyén liéu trén. Két qua dugc thé hién trong
bang 2.

Bdng 2
Ham luong anthocyanin trong ciac mau nghién citu
S Miu Ham luong toan | Sac to anthocyanin | Mau da
TT phan (%) don tir (mg/l) tu (%)

Than cta loai ngo

1 (Zea mays L.) 0,59 19,57 31,42
La chua, bup ddm

2 (Hibiscus sabdariffa L.) 1,49 84,63 23,30
Hoa cua loai chuoi tiéu

3 (Musa paradisiaca L.) 0,34 7.88 35.21
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L4 cua loai hoa s6i
4 | (Chloranthus spicatus (Thunb.) 0,56 78,89 23,66
Makino) . _
> %(i’locrl;ill;ael]gl;i]iecj[ocslz (L.) Goepp.) 1,28 110,28 22,12
6 8‘4120‘;‘;2‘;[‘;;2 Ea)“ tam 1,75 170,26 17,73
7 %;;;?;;f;;?;gns (L.) Britt.) 1,72 154,77 19,97
8| Upomoea batatas (1 Poi 046 141,67 21,95
9 X/‘; tg“jl;;}irlg?}f)‘ho 1,27 140,20 22,06
10 %Iiia(;l;liy?j is?clz(ljuliz(l)@s (Lour.) Merr.) 1,05 41,28 25,88
1 %ﬁi@lﬁ’f‘éﬁ Sulbese é(li\l/llliu.) Urban) 204 124,37 21,87
12 | Gomaranths color L) 174 034 2402

Két qua bang 2 cho thdy, ham luong
anthocyanin toan phan ctia cdc mau nghién ciu
dao dong trong khoang tir 0,34 % dén 2,04%.
Dang chi y 1a ham lugng anthocyanin cta 14 tia
t6 1a 1,72%, qua dau ta 1,75%, vé nho 1,27%,
cao hon két qua cua tac gia Huynh Thi Kim Cic
(2007) (0,397%, 1,188%, va 0,564%) [2]. Su
khic nhau nay c6 thé do mau dugc ldy & dia

diém va thoi gian khdc nhau, nhung khi so sanh
ham lugng anthocyanin tich duogc tir dung moi
acetone van cho két qua cao hon cdc dung moi
khac, dac biét d6i v6i than cay ngo.

Khi phan tich s6 liéu vé€ sic t6 anthocyanin
don tir va mau da t&r cho thay, gia tri ciia hai dai
lugng nay ti 1& nghich v6i nhau. Két qua duoc
minh hoa trong hinh 3.

(%)

40
" 35

——Sic t6 anthocyanin
don tt (mg/1)

—e—Mau da tr (%)

Nguyén liéu thyc vat

Hinh 3. D6 thi tuong quan gitta lugng séc t6 anthocyanin don tir va ti 1& phan tram mau da ti

Ghi chi: 1. Than cta loai ngo; 2. La chua, bup dam; 3. Hoa cua loai chudi tiéu; 4. La cua loai hoa séi;
5. L4 cua loai huyét du; 6. Qua ctia loai dau tim; 7. L4 cua loai tia to; 8. Ca cta loai khoai lang tim; 9. VO qua
ctia loai nho; 10. L4 ctia loai mo leo; 11. C ctia loai sam dai hanh; 12. L4 ca loai rau dén tia.

III. KET LUAN

Dich chiét anthocyanin dugc tich tir dung
moi acetone c6 0,01% HCI (v/v) ¢6 phd hdp thu

va ham lugng t6i vu hon so v6i 3 dung moi con
lai (ethanol: dung dich HCl 1% (1v: 1v),
methanol c6 0,1% HCIl (v/v), methanol c6
0,01% HCI (v/v)).
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Dich anthocyanin tir cdc nguyén liéu khac
nhau c¢6 phé hap thu cuc dai tai buc séng tir
511-540 nm. Gia tri hdp thu clia sic to
anthocyanin don tir va ti 1& phan tram mau da tu
¢6 moi tuong quan nghich.

Ham lugng anthocyanin toan phan & than
cay ngo non la 0,59%, 1a chua 1,49%, hoa chudi
0,34%, 1a cay hoa s6i 0,56%, 1a huyét du 1,28%,
qua dau ta 1,75%, 14 tia t6 1,72%, cu khoai lang
tim 0,46%, vé qua nho 1,27%, 14 mo 1,05%, cu
sam dai hanh 2,04%, 14 rau dén tia 1,74%.

Loi cdm on: Cong trinh hoan thanh duoc su
hé tro tir kinh phi dé tai nghién cttu khoa hoc
cdp bo B2009- TNO4- 25, phong Thi nghiém
trong diém cong nghé gen va phong thi nghiém
Cong nghé t&€ bao thuc vat, Vién Cong nghé sinh
hoc, Vién Khoa hoc va Cong ngh¢ Viét Nam.
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EXTRACTING AND ANALYSISING ANTHOCYANIN CONTENT
FROM DIFFERENT PLANTS

PHAM THI THANH NHAN, NGUYEN HUU CUONG, LE TRAN BINH

SUMMARY

Anthocyanins are natural pigments used safely in foods and functional food. They play the important role
in photoprotection, antioxidant activity, biological defense and also in symbiotic functions between microbes
and plant cells. In addition, they are attractants for pollinating via flower color and dispersing seeds via
brightly colored fruit. This article presents some anthocyanin extraction buffers and the result of
determination of anthocyanin content in different plants by pH-differential method.

Using the buffer containing acetone and 0.01% HCI to extract anthocyanin from different materials was
more effective than three other types of buffers (ethanol: distilled water with HCI 1% (1v: 1v), methanol with
0.1% HCI (v/v), methanol with 0.01% HCI (v/v)) and the absorption spectrum of anthocyanin diluted extract
was similar to that of standard anthocyanin.

Maximum absorption spectrum of the different diluted extracts was ranged from 511nm to 540nm. In
addition, the nonomeric anthocyanin pigment is in inverse proportion to the percent of polymeric color.

The content of anthocyanin was 0.59% in young stem of Zea mays L., 1.49% in leaf of Hibiscus
sabdariffa L., 0.34% in flower of Musa paradisiaca L., 0.56% in leaf of Chloranthus spicatus (Thunb.)
Makin, 1.28% in leaf of Cordyline fruticosa (L.) Goepp., 1.75% in fruits of Morus alba L., 1.72% in leaf of
Perilla frutescens (L.) Britt., 0.46% in tuber of Ipomoea batatas (L.) Poir., 1.27% in fruit skin of Vitis vinifera
L., 1.05% in leaf of Paederia scandens (Lour.) Merr., 2.04% in bulbus of Eleutherine bulbosa (Mill.) Urban
and 1.74% in leaf of Amaranthus tricolor L..

Key word: Acetone, Anthocyanin, maize, absorption spectrum, pH-differential method.
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