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Tom tat

Tir lau, anthocyanin da dwoc biét dén va sir dung phé bién tir Pong sang Tay. Téac dung sinh hoc
ctia ching c6 ich véi sic khoe ciia con ngudi da dugc khang dinh. Hién nay, anthocyanin dugc
day manh nghién ctru @& phuc vu cudc séng cua con ngudi. Nghién ciru nay duoc tién hanh
nham muc dich phan tich, ddnh gia ham lwong anthocyanin va kha nang khang oxi hoa cua cac
loai nguyén li¢u rau cua, qua, hoa c6 ngudn goc tai Viét Nam. Dya trén cac phuong phap phan
tich thuc nghiém trudc d6 dé khao sat phd hap thu cuc dai cua dich trich, tir 6 dinh lwong dugc
ham lugng anthocyanin ciing nhu hoat tinh khang oxy hoéa twong ung & mdi loai nguyén ligu
gom: Khoai lang tim (Ipomoea batatas (L.) Lam) 212,59mg/l; 33,57ug/ml, dau den (Vigna
unguiculata subsp.) 207,88mg/L; 16,9ug/ml, gao nép cam (Philydrum lanuginosum Banks)
125,98mg/l; 93,18ug/ml, qua sim (Rhodomyrtus tomentosa) 250,10mg/l; 186,39ug/ml, hoa dau
biéc (Clitoria ternatea) 132,46mg/l; 760,69ug/ml va hoa bup gidm (Hibiscus Sabdariffa)
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gua va hoa anthocyanin

® 2019 Journal of Science and Technology - NTTU

1 Pat van dé

Chét mau trong thyc pham gom hai loai: chat mau tong hop va
chit mau c6 ngudn géc tir thién nhién. Cac chit mau téng hop
duoc tao ra don gian, nhung khi sir dung véi lidu lugng lon dé
gay ra cac tac dung phu cé hai cho sirc khoe nhu gy ngd doc
VA céc bién chimg gay ung thu. Cac chit mau chiét xuat tir
thién nhién cé chaa nhidu hoat chit sinh hoc cé loi cho suc
khoe con nguoi, gidp phong chng nhidu bénh va ting cudng
strc dé khang ciia co thé. Hién nay, ngudi tiéu ding ngay cang
quan tam dén viéc sir dung cAc chat mau tu nhién thay thé cho
céc chit mau téng hop. Trong chit mau ty nhién thi
anthocyanin 13 mot trong cac nhém mau phd bién va quan
trong nhat. Su ra doi cia chat mau ty nhién anthocyanin gop
phin gia ting sy an toan cho thuc pham, tang gia tri cam quan,
ngoai ra con bo sung thém thanh phan dinh dudng nhu
vitamin, khoéng chét, acid hitu co.... Vi vy, cac nghién ctu
chiét tach chat mau anthocyanin c6 chéat lwong tot tir thién
nhién va ng dung vao trong nganh cdng nghiép thuc pham va
cac nganh khac 1a diéu rat can thiét[1-3].
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Anthocyanin dwoc tim thiy trong dich bao cua té bao biéu
bi, md mach dan. Ching xuat hién trong ré, tru dudi la
mam, bao 14 mam, than, cu, 1a va tao mau cho ca bé mat,
vién soc, hay cac vét dém. Anthocyanin 1a hop chat
glycosid cua cac dan xut polyhydroxy va polymetoxy cua
2-phenylben-zopyrylium hozc mudi flavilium. Anthocyanin
c6 mat trong hau hét cac lodi thuc vat, nhidu nhat ¢ cac loai
hoa va trai cay, chu yéu trong 14, than va hoa. Anthocyanin
tinh khiét & dang tinh thé hoic vo dinh hinh, 1a hop chat
kha phan cyc nén tan tét trong dung mdi phan cuc.
Anthocyanin gép phan tao nén mau sic cho nhiéu loai hoa
va nhiéu bo phan khéac nhau cia thuc vat tir mau do dén do
thim, xanh dén tim, bao gom ca mau vang[4-6].

Céc chtrc ning cua anthocyanin bao gdm: bao vé luc lap
khoi tac dong bét loi cua anh séang, han ché buc xa cua tia
UV-B, hoat tinh chéng oxi héa va chéng viém. Ngoai ra,
ching con tao diéu kién cho su thy phan, phat tan hat nho
mau sic sic s& trén canh hoa va qua. Sinh téng hop
anthocyanin ¢ 1a duoc ting cudng dé dap tng véi stress
mbi treong: anh séng manh, UV-B, nhiét d6 cao, thiéu nito
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va photpho, nhiém nam va vi khuan, tén thwong, cén tring,
6 nhiém. Véi kha nang chdng oxi hoa cao hoic chng oxi
hoéa cac san pham thyc pham, han ché su suy giam stc dé
khang biéu nay ma ra mot trién vong vé Viéc san Xuit thuc
pham chirc nang chira bénh ¢6 hiéu qua[7-10].

Viét Nam cd khi hau nhiét dgi gié mua, vi thé cac loai thuc
vat phét trién da dang va rat phong pht. Tai Viét Nam, cac
loai rau cu, qua, hoa 1a ngudn nguyén liéu ddi dao dugc
trong va phd bién ¢ hau hét cac dia phuwong trén toan qudc.
Viéc nghién ctru thanh cong dé tai “Nghién ctru dénh gia
ham lugng va khao sat hoat tinh sinh hoc cua hop chat
anthocyanin tir rau cu, qua va hoa Viét Nam” c6 thé mang
céc ché pham giau anthocyanin vai cac hoat tinh sinh hoc
qui, cd gia tri dinh dudng cao va hoat tinh sinh hoc ¢6 loi
trong tuong lai.

2 Thuc nghiém

2.1 Nguyén liéu, hda chat

Céc nguyén lieu gdm: Khoai lang tim (Ipomoea batatas (L)
Lam), hat d4u den (Vigna unguiculata subsp.), gao nép cam
(Philydrum lanuginosum Banks), qua sim (Rhodomyrtus
tomentosa), hoa dau biéc (Clitoria ternatea) va hoa bup
giam (Hibiscus Sabdariffa) dugc thu mua ¢ céc cho dia
phuong tai Viét Nam. Nguyén liéu sau d6 dugc xur 1i so b
va mang di bao quan & cac diéu kién thich hop dbi vai ting
loai, dé gitt mau cho ca qua trinh thi nghiém.

Céc hoa chat sir dung nhu: dung méi ethanol tinh khiét
(>99,7%), potassium chloride (KCI), axit clohydric (HCI),
natri axetat (CH;COONa), natri hidroxit (NaOH) sir dung
cia hang Xilong, Trung Quéc. DPPH (1,1-diphenyl-2-
picryl hydrazyl), ascorbic acid cua hdng Sigma-Aldrich (St
Louis, MO, USA).

Nghién ctru duoc tién hanh tai phong thi nghiém khoa hoc
vat lieu ung dung — Vién ki thuat Céng nghé cao Truong
Pai hoc Nguyén Tat Thanh.

2.2 Phuong phép téng hop anthocyanins

Céc loai nguyén liéu duoc xur Ii dya trén dc tinh vat I cau
tao cua mdi ca thé, sau do trich li & nhiét d6 60°C bing
ethanol 50° véi ti 1é dung méi/nguyén liéu 1:15ml/g trong
120 phat trén hé thong bép gia nhiét gitr 4m. Sau khi trich
li, dich trich duoc chia lam hai phan,mot phan duoc giir ¢
dang dich long dé tién hanh dinh lwgng ham lwong
anthocyanins téng s6. Phan con lai dugc tién hanh c6 dic
bang may ¢ quay chan khong, cao trich li duoc siy dén khi
kho hoan toan & nhiét do 60°C[11].

2.3 Phuong phap danh gia ham lugng anthocyanin

Sir dung phuwong phap pH vi sai qui theo cyanidin-3-
glucoside dé dinh lwong ham lwong anthocyanin, vi day la
dang phé bién cua anthocyanin trong ty nhién. Phuong
phap nay dua trén sy chuyén ddi sang cac cau tric khac
nhau theo pH cua cac sic té anthocyanin va thé hién ré qua
phé hap thu khac nhau twong ¢rng. Dang oxonium c¢6 mau

ton tai & pH 1,0 va dang hemiketal khong mau & pH 4,5.
Phuong phap nay vira nhanh va dé dang dinh lugng duoc
cac monomer anthocyanin[12].

Po mat do quang ctia mau tai pH 1,0 va pH 4,5 véi budc song
hap thu cuc dai, S0 v&i do hap thu tai budc séng 700nm.

Ham luong sic t6 anthocyanin tinh theo cong thuc:
A.M.F.V mg

AT T I
Trong do:
a: ham lugng anthocyanin, (mg/l)
A: M@t dé quang, A = {(AlmaXyszl -
(Almax:QH:4,5 — An00,pH=45) }:
M: Khoi lugng phén tir ciia anthocyanin (g/mol), M = 449,2
(g/mol);
F: Hé s6 pha loang;
V: Thé tich dich chiét, (lit);
g: Hé sb hap thy phan ta, g = 26900;
I: 1a chiéu day cuvet (1cm).
2.4 Phuong phap danh gia hoat tinh chéng oxi hda
Kha niang chdng oxi hoa dugc xac dinh bing phwong phap
Diphenylpicrylhydzaryl (DPPH) theo co ché céc chit c6 tac
dung khang oxi héa dua trén qué trinh bat gbc tu do, s&
chuyén géc tr do DPPH tr mau tim sang mau vang
nhat[13]. Pha lo&ng cao chiét mau dén khoang nong do phu
hop, hat 0,Aml dich chiét mau da pha lodng vao ong
nghiém. Ascorbic acid dugc st dung la chat di chiéu. Mau
dbi chiing thay dich chiét bing nuéc ct. Sau do, hut thém
2,9ml dung dich DPPH vao ng nghiém, va trong béng tdi
trong 30 phit. Po d6 hip thu quang hoc & 517nm. Hoat tinh
bt géc tw do DPPH’ (AA%) dugc tinh theo cong thirc:

(AT - ABL)

A —
AA(%) = —= N X 100
C

AnooipH=1) —

Trong d6:

A, 1a d6 hap thu cua mau chirng am;

Ar 13 d6 hip thu caa mau thu, chuén di chang;

Ag_ 1a d6 hap thu cua miu tring tuong Gng.

Tinh gia tri 1C5 cia mau thir va mau ddi chiang dya vao
phuong trinh tuyén tinh giira ndng d6 va hoat tinh khang
oxi hda cua chung, theo céng thac sau:

50-b
ICSO =

Trong d6:

ICs 1a ndng d6 mau thir, chuan cé thé bt dugc 50% gbc tu
do DPPH’;

a, b lan luot 1a d6 dc va hé sé chin caa phuong trinh tuyén
tinh giita nong d6 va % hoat tinh khang oxi hoa.

Mau duoc thyc hién 1ap lai ba 1an va két qua duoc biéu dién
duéi dang gia tri trung binh + SD.

2.5 Phan tich théng ké

Mai thi nghiém s& dugc lap lai 3 1an. Phan mém phan tich
thong ké Statgraphic (phién ban 20, IBM, USA) duoc sir
dung dé danh gia két qua thu dugc. Phan tich céc bién
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ANOVA va LSD dugc tng dung dé so sanh cac gié tri c6
nghia ctia cac yéu té véi mirc y nghia 1a 5%.

3 Két qua va thao luan

3.1 Xac dinh phd hip thu cuc dai cia md hinh
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Két qua phan tich phd hap thu dich chiét cac loai nguyén
ligu cho thiy cac dinh hap thu cao nhit (A e déu nam
trong khoang tir 500 dén 550nm, & khu vue mau do, chinh
la khu vire dic trung ciia ho anthocyanin. Két qua trén ciing
twong ddng voi cac nghién ciru duoc cong bd trude do vé
phé hip thu cia hgp chat anthocyanin trong céac loai rau cu,
qua va hoa cua cac tac gia Steed, L.E. (2008), Nordiyanah
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Anuar (2013). V6i dung méi sir dung 1a con tuyét ddi, dich
chiét thu dwoc c6 mau tim do. Anh tim do c6 thé tir hop
chit anthocyanin va céc chat khac t6 hop thanh. Theo nhu
két qua nghién cau trén nhirg anthocyanin don gian nim
1988, Brouillard di dua ra co ché chuyén héa ciu tric cua
anthocyanin & méi truong pH khac nhau nhu sau: tai pH
nho hon 3, anthocyanin ton tai & dang cation flavylium mau
do, khi pH tang xay ra sy canh tranh gitta hai phan @ng
hydrat hoa cation flavylium va phan tng chuyén vi proton
lién quan dén cac nhom hydroxyl cua phan aglycon. Khi
cation flavilium bi hydrate hoa cho ra dang carbinol khong
mau, dang nay can bing véi dang chalcon vong mé mau
vang hoac khdng mau. Phan ung chuyén vi proton tao ra
dang quinonoidal base. Khi pH tang trén 7, phan tng khi
proton xay ra manh chuyén cac quinonoidal base thanh
dang anion quinonoidal c6 mau tim dén xanh. Dya trén co
ché nay, cung vai pH vi sai, sy hién dién caa anthocyanin
duoc xac dinh chuin xac hon.
3.2 Ham lugng athocyanin trong tirng loai nguyén liéu
Ham lugng anthocyanin twong (tng cho cac nguyén liéu khao
sat duoc thé hién trong Hinh 1, d& dang nhan thiy, nhém rau
qua cho ham lwong anthocyanin cao hon hin so véi cac
nguyén liéu con lai. Qua sim cho két qua cao nhét (250,10 +
1,32 mg/l), 16n hon 1,98 1an va 1,88 lan so véi gao nép cim
(125,98 + 1,66 mg/l) va hoa dau biéc (132,46 + 2,5 mg/l).
Trong d6, gao nép cam cho ham lugng anthocyanin thip nhat.
Két qua trén tuong dong véi cac nghién ciu trude d6 cua tac
gia M Ridlo (2019), Arthur Diessana (2015) va Chaiyavat
Chaiyasut (2016) vé ham lrong anthocyanin cua c4c nguyén
lidu twong ty md hinh. Bén canh do, két qua ciing cho thiy
duoc su anh huéng nhat dinh caa cac thong sé trich 1i dén qua
trinh chiét xut anthocyanin, & timg loai nguyén ligu s& cd timg
nhém yéu t6 phu hop dé hiéu sudt thu dwoc 13 I6n nhat. Két
qua phan tich phuong sai (ANOVA) cho thay c¢d su khac nhau
vé mit théng ké (p <0,05) vé& ham lwong anthocyanin khi tach
chiét tuong (g & c&c loai nguyén liéu khac nhau.
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langtim den cam biéc  giam

Hinh 1 Ham luong anthocyanin trong dich chiét anthocyanin
cua cac nguyén liéu
3.3 Hoat tinh khéng oxi hoa cua cao chiét anthocyanin
Kha ning bt goc ty do caa mot chét duoc danh gia qua chi
s6 ICsp, tirc néng do ciia mot chét thir nghiém, ma ¢ do co
kha ning trung hoa duoc 50% goc ty do & mot ndng do xéc
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dinh. Gié tri ICs, cua mot chit cang nho chiing té chét do co
hoat tinh bat géc tu do cang cao va nguoc lai. Vitamin C la
chit c6 hoat tinh bét géc tu do da duoc nghién ciru ki, duoc
ding nhu nhitng d6i ching duong dé so sanh va danh gia.
Bing cach so sanh ICs, cua cac cao trich, ching ta c6 thé
danh gia dugc kha nang trung hoa DPPH' cua ching. 1Cs
cang nho ching to kha ning bét goc ty do cang manh, va
nguoc lai, 1Cs, cang 16n kha ning bit goc tu do cang yéu.
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Hinh 3 Kha ning bt gbc tu do ciia cao chiét anthocyanin
tir cac nguyén liéu
Két qua & Hinh 3 cho thdy, véi kha niang bat téc tu do
DPPH’, chung ta thdy cao chiét anthocyanins tir vo dau den
c6 kha niing bat gbc DPPH' tt nhét trong céc cao nguyénliéu
khao sat, vai 1Csq = 16,9ug/ml, 16n hon Vitamin C khoang
3,4 1an va nhé hon cao chiét tir khoai lang tim khoang 1,9

lan. Tiép d6 1a cao hoa dau biéc véi ICsy = 760,69ug/ml, lon
hon Vitamin C 53 1an. Cao chiét tir gao nép cam va qua sim
vai IC lan luot lén hon Vitamin C khoang 6,5 lan va 13 lan.
Cudbi cuing la cao chiét hoa bup gidm vai ICs = 428,25ug/ml,
I6n hon Vitamin C khoang 30 lan.

A.M. Siti Azima va cong sy (2017) da cong bd két qua
nghién ctru vé hoat tinh khang oxi héa cia cao chiét tir cac
loai hoa c6 ngudn gbc tir Sungai Siput, Perak, Malaysia.
Trong d6, hoa dau biéc cho két qua bat gbc ty do kém hiéu
qua hon so v&i cac nguyén liéu con lai. Bén canh do, két
qua danh gia kha ning khang oxi hoa rét t6t cua khoai lang
tim da duoc Mitsuyoshi Kano va ddng sy (2005) chiing
minh. Nhin chung, cac loai nguyén li¢u tir rau ci cho thay
kha nang khang oxi hoa kha tét. V6 dau den thé hién kha
ning khang oxi héa cao nhat khi so sanh véi cac nguyén
liéu con lai. Két qua nay phu hop vai nhitng nghién ctu
tru6c d6 vé kha ning khang oxi héa cua cao chiét
anthocyanins tir cac loai rau cu, qua va hoa.

4 Két luan

Nghién ctu nay thanh cbng trong viéc tim ra budc song
cuc dai, dé to do dinh lugng dugc ham luong
anthocyanin cua dich mau trich li tir cac loai rau cu, qua
va hoa tai Viét Nam. Két qua cho thiy, nguyén liéu rau
ct, qua va hoa 1a mot ngudn doi dao anthocyanin va thé
hién rat tot kha niang chdng oxi hoa. Trong do6, ndi bat
nhat 1a & nguyén ligu dau den v6i ham lugng
anthocyanin 16n (207,88mg/l) va kha ning chéng oxy
hoa cao (16,9 pg/ml), song song véi @6, nghién ctru cling
khiang dinh viéc trich li anthocyanins c6 ngudn géc tir
cac loai nguyén ligu c6 xuat xir tai Viet Nam mang lai
hiéu qua cao, tiét kiém va g6ép phan tao ra qui trinh céng
nghé than thién, dé dang mo rong dé ung dung vao san
xuét thuc pham trong tuong lai.

Loi cdm on

Nghién ciu nay dugc thuc hién véi su hd tro kinh phi cua
Truong Pai hoc Nguyén T4t Thanh, ma sé 2019.01.13/HP-
NCKH.
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Evaluate anthocyanins content and antioxidant activity of extract from fruits, vegetables and
flowers in Vietnam

Tri Nhut Pham', Tan Phat Dao®, Thien Hien Tran®, Tri Duc Lam®, Pham Van Thinh*, Tran Bui Phuc?, Huynh Cang Mai®

L NTT Hi-Tech Institute, Nguyen Tat Thanh University
2 Faculty of Environmental and Food Engineering, Nguyen Tat Thanh University
¥ Department of Chemical Engineering and Processing, Nong Lam University, Ho Chi Minh City

Abstract In recent years, anthocyanin has become increasingly popular around the world due to its benefits, including non-
toxicity and environmental friendliness. Anthocyanin pigments are highly biologically active ir to human health. This study
determined the anthocyanin content and antioxidant potential of various vegetables in Vietham. The experiment was
conducted based on the previous extracting parameters to obtain the highest anthocyanins content, and antioxidant potential.
The results show the maximum anthocyanin content and antioxidant potential including Ipomoea batatas (L.) Lam
212.59mg/l; 33.57pg/ml, Vigna unguiculata subsp 207.88mg/; 16.9ug/ml, Philydrum lanuginosum Banks 125.98mg/I;
93.18ug/ml, Rhodomyrtus tomentosa 250.10mg/l; 186.39ug/ml, Clitoria ternatea 132.46mg/l; 760.69ug/ml va Hibiscus
Sabdariffa 187.31mg/l; 428.25pug/ml.

Keywords Anthocyanin; Oxidation resistance; Vegetables, fruits and anthocyanin flowers
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