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TOM TAT

Cao chiét hoa dau biéc (Clitoria ternatea) thu dwoc béng cach trich ly trong 2 loai dung méi la ethanol 60% va
methanol 50%; cac cao phan doan duwoc riva gidi bing hé dung méi hexane: ethyl acetate c6 do phan cuc tang dan.
Két qua nghién ctru da xac dinh dwoc hiéu suét trich ly cao tdng ethanol I6n hon so véi cao tdng methanol 1an lwot
14 17,01% va 15,22%, so sanh v&i nguyén liéu. Ham lwong flavonoid téng trong phan doan 2 cao chiét methanol la
621,43 = 2,33mg QE/g cao chiét va anthocyanin tdng trong phan doan 3 cao chiét ethanol 1a 119,58 + 1,19 mg/g cao
chiét 1a 1&6n nhét. Hoat tinh chdng oxy héa clia cac cao chiét phan doan hoa dau biéc dwoc khao sat thong qua kha
nang khr H20, va gbc tw do DPPH. Trong d6, gia tri ICso cao phan doan 3 methanol la 166,29 + 2,53 ug/ml, c6 kha
nang khr H202 manh hon so v&i axit ascorbic la 176,23 + 3,21 ug/ml; gia tri ICso clia cao phan doan 2 va 3 methanol
1&n lwot 1a 589,27 + 4,09 ug/ml va 412,34 + 2,91 pg/ml déu kha nang khtr DPPH manh hon so véi axit ascorbic la
656,23 + 3,44 ug/ml. Nhu vay, cao phan doan 3 v&i dung dung méi rira giai ethyl acetate 1a thich hop dé tach chiét
cac hop chat thuc vat tlr hoa dau biéc cé kha néng chdng oxy hda manh nhat. San phdm cao chiét hoa dau cé thé
st dung trong cac ché do6 &n kiéng v&i kha nang lam giadm stress oxy héa.

Tu khéa: Anthocyanin téng, cao chiét, dau biéc, chéng oxy héa, flavonoid téng.

Determination of Total Flavonoid, Anthocyanin Content and Antioxidant Activity
of the Fractions Extract from Butterfly Pea (Clitoria Ternatea) Flowers

ABSTRACT

The extract from butterfly pea (Clitoria ternatea) flowers was done in ethanol 60% and methanol 50% and its
fractions were eluted by hexane:ethyl acetate with increasing polarity. Total efficiency of flower extraction in ethanol
(17.01%) was higher than total extraction of the flowers in methanol (15.22%). Fraction 2 of the flowers extracted in
methanol showed the highest total flavonoid content (621.43 + 2.33mg QE/g extract). The highest total anthocyanin
content in fraction 3 extracted in ethanol was 119.58 + 1.19mg QE/g extract. The antioxidant activities of extract from
butterfly pea flowers were investigated through its ability to reduce H>O, and free radical DPPH. The ICso value in
high fraction 3 of the extract in methanol was 166.29 + 2.53 ug/ml and its ability to reduce H,O, was stronger than
that of ascorbic acid at 176.23 + 3.21 ug/ml. The I1Csq value in high fraction 2 and 3 of the flower extract in methanol
was 589.27 + 4.09 and 412.34 + 2.91 ug/ml, respectively and all of these was able to deoxidize DPPH stronger than
that of ascorbic acid at 656.23 + 3.44 pg/ml. Thus, high fraction 3 with ethyl acetate eluent was suitable for the
extraction of plant compounds from butterfly pea flowers with the strongest antioxidant activities. Furthermore, it is
suggested that Clitoria ternatea can be used in dietary applications with a the potential to reduce oxidative stresses.

Keywords: Antioxidant activity, Clitoria ternatea, extract, total anthocyanin, total flavonoid.
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viéc san xuét céac goc tu do va hoat dong cta ting huyét ap, réi loan hoé hap, xo viia dong
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mach, viém loét da day, thoai héa khdp
(Bakhtiar & cs., 2017). Hién nay, c6 nhiéu
nghién cu st dung dich chiét thuc vat nhu la
chat chéng oxy héa tu nhién nhu: dich chiét
cay Co tranh (Imperata cylindrica) (Parvathy
& cs., 2011; V& Thi Kiéu Ngan & cs., 2017); 1a
bau dat (Gynura procumbens (Lour.) Merr.
(Rosidah & cs., 2008; Pham Thi Kim Quyén &
cs., 2016); cAy Mon ngta (Colocasia esculenta)
(Pritha & cs., 2015; Nguyén Vin Bin & cs.,
2018); 14 DPinh ling (Syzygium aromaticum)
(Nguyén Thi Dung & cs., 2019); ré Me keo
(Pithecellobium dulce (ROXB). BENTH)
(Katekhaye & Kale, 2012; Nguyén Thi Ai Lan
& cs., 2019); 14 Binh bat nuéc (Annona glabra
L.) (Huynh Thanh Duy & cs., 2020). Hgp chat
sinh hoc thit cAp dugc tim thdy trong céc loai
thuc vat 1a ngudn dude litu quy cé tac dung
phong va chita bénh (Kasote & cs.., 2015;
Lumlerdkij & cs., 2018). Flavonoid la mot
nhém cac hgp chat phenolic ¢6 hoat tinh chéng
oxy hoéa c6 trong céc loai thuc phadm dac biét 1a
trai cAy va rau qua véi tac dung giam nguy cd
méc cidc bénh méan tinh (Pandey & Agnihotri,
2015). Anthocyanin 12 hgp ch4dt mau tu nhién
c6 tac dung chéng ung thu (Ding & cs., 2006),
ngin ngltia bénh tim mach va xo viia dong
mach (Bell & Gochnaur, 2006), bénh dai thao
duong, phong ngita cac bénh do tac nhan oxy
héa gdy nén (Martin & cs., 2017).

Cay hoa dau biéc (Clitoria ternatean) la loai
cay than thio séng lau nam, thudc ho dau va
phat trién tét trong d4t 4m, trung tinh (Karel &
cs., 2018). Hoa dau biéc c6 hai loai don va kép,
hoa c6 mau xanh tim hodc xanh lam dam d6i
khi con c¢6 mau tring (Bishoyi & Geetha,
2012). Trong hoa dau biéc c6 chtia cac hgp chat
thuc vat thi cap nhu flavonoid, alkaloid, tannin,
terpenoid, glycoside, phenolic acid va
anthocyanin (Rai, 2010; Pendbhaje, 2011;
Kavitha & Premalakshmi, 2013). Tai An bo,
hoa d4au biéc duge st dung nhu loai dudgc liu dé
diéu tri cac loai bénh phé bién nhu ting huyét
ap, roi loan ho hap, xo viia dong mach, viém loét
da day (Chauhan & cs., 2012; Bakhtiar & cs.,
2017). Hién nay, hoa dau biéc dugc st dung dé
lam mau thuc phim, lam tra udng giai nhiét,
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chi thi mau han the trong thuc phdm. Nghién
cttu nay st dung dung moéi ria giai hexane:
ethyl acetate c6 @6 phéan cuc ting dan nham ly
trich duge flavonoid téng va anthocyanin téng
trong cao chiét hoa dau biéc; déng thoi khao sat
kha ning chéng oxy héa clia cAc phan doan nay.
Muc tiéu nghién cétu nay nham xac dinh dugc
ham lugng flavonoid téng va anthocyanin téng
cling nhu kha ning chéng oxy héa ctia cac phan
doan cao chiét hoa dau biéc théng qua phuong
phap: kha niang khi goc tu do DPPH va H,0.,.
San phidm cao chiét hoa dau biéc 1a ngudn
nguyén liéu tu nhién tiém ning c6 thé st dung
trong cac ché& d6 &n kiéng v6i kha ning lam
gidm stress oxy héa.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Hoa dau biéc dudc thu hai  thanh phé Vinh
Long t&t 7-8 gid sdng va van chuyén vé phong
thi nghiém, rta sach qua nuéc may dé tién hanh
diéu ché cao chiét.

Hoéa chat: Cac hoa chat can thiét cho nghién
ctiu bao gbm: Ethanol (Viét Nam), hexane (Viét
Nam), ethyl acetate (Viét Nam), methanol (Viét
Nam), Na,SO, khan (Trung Quéc), quercetin
(Trung Quéc), H,0, 30% (Trung Qudc), axit
ascorbic (Trung Qudc) va mdt sd héa chat khac.

2.2. Phuong phap nghién citu

2.2.1. Tich chiét cao téng va cao phan doan

Thi nghiém b6 tri 3 1an 1ap lai, v6i dung moi
ethanol 60% va methanol 50% (ti 1& 1:1 w/v).
Dich chiét dude thu nhan sau 24 gid, qua trinh
dugc 1ap lai dén khi chiét kiét nguyén liéu (khi
canh hoa bi mit mau tim hoan toan va chuyén
sang mau vang nhat). Mau dich chiét dugc loc
qua Na,SO, khan. MAu dich chiét dugc lam giau
bang hé théng cd quay chan khoéng & nhiét
do 45°C, ap suat 0,095atm va téc do quay
110 vong/phit (Hé théng gém: may cd quay
WEV-1010, bé diéu nhiét tuadn hoan lanh
MaXircu CL-12 va bom chidn khong
WEV-0095). Sau d6, mau dudge sy déi luu (ta
sy DS-80) 6 nhiét do 45°C trong 48 gid.
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Bang 1. B6 tri thi nghiém tach chié€t cao phan doan hoa dau biéc

Nghiém thic Ky hiéu Hé dung moi rira giai Ty lé
Cao tbng ethanol CT-E Ethanol 60% 1:1 (wiv)
Cao phan doan 1 ethanol E-H1 Hexane: Ethyl acetate 10:0 (v/v)
Cao phan doan 2 ethanol E-H2 Hexane: Ethyl acetate 5:5 (viv)
Cao phan doan 3 ethanol E-H3 Hexane: Ethyl acetate 0:10 (v/v)
Cao tdng methanol CT-M Methanol 50% 1:1 (wlv)
Cao phan doan 1 methanol M-H1 Hexane: Ethyl acetate 10:0 (v/v)
Cao phan doan 2 methanol M-H2 Hexane: Ethyl acetate 5:5 (viv)
Cao phan doan 3 methanol M-H3 Hexane: Ethyl acetate 0:10 (v/v)

Cao phan doan thu dudc bing cach trich ly
cao téng ethanol (CT-E) hoic cao téng methanol
(CT-M) v6i 2 loai dung mo6i hexane va ethyl
acetate c6 d6 phan cuc tang din theo bang 1.
Cac cao phan doan tuong ting dudc tién hanh cb
quay chan khéng va say & nhiét do 45°C dén khi
bay hét dung méi. Céc san phadm cao tdng va cao
phan doan dugc trii trong ti dong -20°C

2.2.2. Xac dinh flavonoid téng
Pinh lugng flavonoid téng dudc thuc hién

theo phuong phap cua Chang & cs. (2002) c6
diéu chinh. Pudng chuén quercetin véi day nong
do 25, 50, 100, 200, 400 pm/ml dudc chuén bi
trong methanol. Hén hgp phan ting gom 0,5ml
mAau cao chiét va 1,5ml methanol va dé 6n dinh
trong 5 phut. Sau d6, thém 0,1ml AICI; 10% va
cho phan tng trong 5 phit. Cuéi cung, thém
0,1ml CH,COOK 1M va 2,8ml nudc cét, lic déu
va dé 6n dinh 45 phut 6 nhiét d6 phong. Mau thi
nghiém dudc tién hanh dude do quang phd hap
thu tai 415nm.

Ham lugng flavonoid téng trong mau cao
chiét dugc tinh dua vao dudng chuén quercetin
(QE) theo coéng thic sau:

e v cxV
Flavonoid tong (mg QE/g cao chiét) = o
Trong dé: ¢ 1a ham lugng flavonoid téng

duge suy ra tit dudng chuén quercetin (um/ml),

V 1a thé tich dich chiét (ml), m 1a khéi lugng cao

chiét c6 trong V (g).

2.2.3. Xac dinh anthocyanin tong

Ham lugng anthocyanin téng dude xac dinh
theo phuong phap pH vi sai 6 pH 1 va pH 4,5

bing cach do quang phé hip thu & bude séng
520 va 700nm (Wrolstand, 1993; Giusti & cs.,
1999; Lee & cs., 2005). Ham lugng anthocyanin
dugc tinh theo cyanidin-3-glucoside tuong
duong. Anthocyanin téng (mg/g cao chiét) = [(A
x M, x DF)/ (e x )] x (V/m) x 10?

Trong dé A = (A52Onm - A700nm)pH 1.0 7 (A520nm -
A700nm)pH 4.5;

M,: khéi lugng phan ti = 449,2 g/mol cho
cyanidin-3-glucoside;

DF: hé s6 pha loang mau;

I: chiéu day cta cuvett (1cm);

g: hé s6 hap thu phan ti clia anthocyanins
(e = 26.900);

V: téng thé tich mAu chiét (ml);

m: khéi luong cao chiét (g).

2.2.4. Khao sat hoat tinh khi hydrogen
peroxide (H,0,)

Thi nghiém xac dinh hoat tinh khi H,0,
cta cao chiét dudc tién hanh theo phuong phap
cua Rahate & cs. (2013) c6 diéu chinh. Puong
chuén phén tram tc ch& H,0, cta axit ascorbic
v6i day nong do 50; 100; 150; 200; 250 pg/ml
dugc pha trong methanol; véi gia tri x = IC,, cua
axit ascorbic ma tai d6 tc ché 50% H,0,
(y = 50%). Hén hgp phan ting gbm 2ml dung
dich cao chiét nong d6 tuong tng 50; 100; 150;
200; 250 pg/ml dude pha trong methanol va 1ml
H,0, 4mm, cho phan ting trong 20 phuit ¢ nhiét
d6 phong, sau dé do d6 hdp phu quang phé &
buéc séng 230nm. D6i véi mAu doi chiing thi
1ml H,0, dugc thay bang 1ml methanol.
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Xac dinh phan trim A —-A

. = 100
tc ché H,0, (%) A,

Trong d6: A, 1a gia tri hap thu mau doi
ching, A 1a gia tri hap thu cta mau c6 H,0,.

2.2.5. Khao sat kha nidng khi géc tu do
2,2- diphenyl-1-picrylhydrazyl (DPPH)

Kha ning khi géc tu do DPPH cua dich cao
chiét dudc tién hanh theo phuong phap cta Blois
(1958) c6 diéu chinh. Hén hgp phan tng gém 2
ml dung dich cao chiét nong dé tuong tng 100;
250; 500; 750; 1.000 ug/ml dugc pha trong
methanol va 1ml DPPH 0,1mm, 14c déu va u t6i
trong 30 phut 6 nhiét d6 phong, sau d6 do d6 hap
phu quang phé. Mau thi nghiém duge tién hanh
do quang phd hap thu tai 517nm. MAu d6i chiing
thi 1ml DPPH dudc thay bang 1ml methanol.

Xé4c dinh khii goc tu do _ Ay -A . 100

DPPH (%) A,

Trong d6: A, 1a gia tri hap thu mau doi
chtng, A 1a gia tri hap thu cia mau c6 DPPH.
Gia tri IC;, 12 néng do dich chiét cho kha ning
khti géc tu do DPPH 14 50%.

2.2.6. Phan tich va xit Iy s6 liéu

Két qua thuc nghiém dudc nhap liéu bing
Microsoft Excel 2016 va phan tich théng ké
bing phin mém SPSS 16.0. M&i thi nghiém
dudc bd tri ba 14n lip lai. Phan tich phuong sai
ANOVA theo hai nhan t6 v6i phép thii Duncan
dé xac dinh va so sanh cac gia tri trung binh.

3. KET QUA VA THAO LUAN
3.1. X4ac dinh khai lugng cao chiét

Két qua nghién ctu xac dinh duge khoi
lugng cao téng ethanol duge tach chiét tit 1.000g
hoa d4u biéc tuoi 1a 170,62 + 5,21g; ddi véi cao

téng methanol 1& 152,16 + 3,74g; hiéu suét trich
ly cao tong cua ethanol cao hon so véi methanol
lan lugt 1a 17,01% va 15,22% (Bang 2). Theo
Zhang (2015), cac dung mo6i ¢6 d6 phan cuc khac
nhau sé& chiét xudt hdp chat ti thuc vat khac
nhau; trong d6 d6 phan cuc ciia methanol va
ethanol 14n lugt 14 0,762 va 0,654 (Reichardt &
Welton, 2010).

St dung méi loai cao téng 120g dé thuc hién
sic ky nhanh cot kho. Trong d6, khéi lugng
silica gel tron mau 1a 150g, khéi lugng silica gel
pha tinh la 300g, cot sic ky c6 duong kinh
8,5cm, chiéu cao 16p silica gel 1a 6cm, dung moi
ria giai tuong tng véi bang 1.

Két qua thi nghiém cho thiy, déi véi cao
tong ethanol thi hiéu su&t nhd nh4t ¢ cao phan
doan 1 (E-H1); d6i v6i cao téng methanol thi &
phan doan 3 (M-H3). Trong khi dé, phan doan 2
cia cao chiét ethanol (E-H2) va methanol
(M-H2) c6 hiéu suat trich ly 16n nhat 1an lugt 1a
15,23 + 0,60% va 16,43 + 1,36%. Nhu vay, hon
hop dung moéi hexane: ethyl acetate (ti 1é
5:5 v/v) cho kha ning rta giai dugc nhiéu hop
ch&t thuc vat tit ngudn cao tdng tuong tng nén
hiéu suat thu héi cua phan doan nay ludn cao
hon so v6i cac phan doan con lai.

Trong thi nghiém da st dung dung méi
khoéng phan cuc (hexane), dung méi c6 d6 phan
cuc thap (hexane:ethyl acetate) va dung moi phan
cuc trung binh (ethyl acetate, ethanol) dé rta giai
cac hgp chit thuc vat. Theo Talla & cs. (2014),
mot s6 hdp chat thuc vat thudng cé6 xu huéng
ludng cuc vi ching c¢6 mot nhém hydroxyl (OH)
trén mach carbon nhung mach carbon nay lai
khéng phan cuc, c6 thé trong thi nhiém nay céc
hdp chat thuc vat ¢c6 mach carbon khong phéan cuc
da tham gia phan {ing véi dung moi c6 d6 phan
cuc thap, do d6 hiéu suit thu hoi cao chiét cua
dung m6i nay ludén cao hon cac dung méi con lai.

Bang 2. Khai lugng cao chiét va hiéu suat trich ly cac cao phan doan hoa dau biéc

Nghiém thirc
CT-E E-H1 E-H2 E-H3 CT-M M-H1 M-H2 M-H3
Caochiét(g) 170,62+521 7,146+0,37 18,28+0,72 10,87 +1,06 152,16 +3,74 9,72+1,04 19,72+1,65 9,23+0,88
Hiéu suét (%) 17,01+£221 597+0,31 1523+0,60 9,06+0,88 1522+0,37 8,10+0,87 16,43+1,36 7,69%0,73

Ghi chii: CT-E: Cao tong ethanol; E-H1, E-H2, E-H3: Cao phan doan 1, 2, 3 ethanol; CT-M: Cao tong methanol;
M-H1, M-H2, M-H3: Cao phéan doan 1, 2, 3 methanol.
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Bang 3. Ham luong flavonoid tong

~ . ’\‘7 » ~ ~ (g
va anthocyanin tong cac cao phan doan hoa dau biéc

Ham lwong flavonoid téng

Ham lwgng anthocyanin téng

Nghiém thire (mg QE/g cao chiét) (mg/g cao chiét)
CT-E 332,20"+ 0,59 94,39° + 0,76
E-H1 123,89" + 1,19 23,98"+0,12
E-H2 499,19°+ 1,03 75,29° 1,02
E-H3 403,74° + 3,10 119,587 + 1,19
CT-M 423,60° + 0,44 78,35° + 0,89
M-H1 215,229 + 0,53 34,799+ 0,23
M-H2 621,43% + 2,33 55,34" + 1,22
M-H3 549,67° + 1,44 98,92° + 1,10

Ghi chi: Trén cting mét cot cac gia tri trung binh mang chit cii giong nhau thi khac
nhau c6 y nghia thong ké (P <0,05) bing phép thit Ducan.

Bang 4. Hoat tinh chéng oxy héa cac cao chiét phan doan hoa dau biéc

Néng d6 trc ché 50% H,0; - ICso

Ndng dd trc ché 50% DPPH - ICs

Nghigm thirc (hg/ml) (hg/mi)
CT-E 340,36° + 5,87 730,56° + 9,67
E-H1 478,78° + 7,01 739,177 +7,22
E-H2 231,30° + 2,92 591,79° + 5,08
E-H3 193,47 + 1,08 521,86" + 4,65
CT-M 248,97 + 6,43 711,67° £ 4,51
M-H1 410,26 + 4,74 678,38°+ 5,19
M-H2 235,20° + 3,07 589,27° + 4,09
M-H3 166,29" + 2,53 412,34% + 2,91

Axit ascorbic 176,23° + 3,21

656,23° + 3,44

Ghi chi: Trén cting mot cot cac gia tri trung binh mang chit cai giong nhau thi khac nhau cé
¥ nghia thong ké (P <0,05) béng phép thit Ducan.

3.2,
anthocyanin téng

Ham luwgng flavonoid tong va

Két qua khao sat ham lugng flavonoid tong
va anthocyanin téng cta cao téng ethanol
(CT-E), cao téng methanol (CT-M) va cao 3
phan doan tuong ting dudc trinh bay & bang 3.
Ham lugng flavonoid téng ctia cao chiét
methanol 16n hon so véi cao chiét ethanol, déi
v6i ham lugng anthocyanin téng thi ngudec lai.
Cac cao phan doan st dung dung méi hexane va
ethyl acetate c6 @6 phan cuc ting dan theo bang
1, thi kha n#ng phan tach hgp chat flavonoid
téong va anthocyanin téng cé trong cao chiét
cang 16n. Trong d6, ham lugng flavonoid t6ng

trong phan doan 2 cao chiét methanol (M-H2) 1&
621,43 £ 2,33mg QE/g cao chiét va ham lugng
anthocyanin téng trong phan doan 3 cao chiét
ethanol (E-H3) 14 119,58 + 1,19 mg/g cao chiét,
khac biét ¥ nghia théng ké (P >0,01) bang phép
thi Duncan so v6i cac nghiém thiic khac.

Nghién ctiu xac dinh ham lugng anthocyanin
téng trong cao chiét dung mdi ethanol 16n hon so
véi cao chiét methanol; két qua nghién ciiu hoan
toan tuong dong véi Truong Vin Xa & cs. (2021)
va Lé Phuong Uyén & cs. (2019) da xac dinh
ethanol néng d6 50-60% la dung méi thich hgp dé
trich ly anthocyanin trén cac loai nguyén liéu
thuc vat ban dia.
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3.3. Hoat tinh chéng oxy héa ctia cao chiét

Hoat tinh chéng oxy héa cua cac cao chiét
phan doan hoa dau biéc dugc khao sat thong
qua kha nang khi H,0, va goc tu do DPPH
(Bang 4); két qua danh gia duge thé hién qua
gia tri nong d6 cao chiét ma tai d6 c6 thé tc ché
50% H,0, hodc 50% DPPH (IC,). Gia trj IC.,
cang thap thi mau c6 hoat tinh chéng oxy héa
cang manh va ngudc lai. Dé&i ching duong
cua thi nghiém 14 hoat tinh chéng oxy héa cta
axit ascorbic.

Két qua nghién cu cho thay, cac cao chiét
phan doan methanol c6 kha ning khi H,0, va
gbc tu do DPPH manh hon so véi cao chiét
ethanol. Cac cao chiét phan doan dugc rua giai
v6i hé dung mo1 hexane va ethyl acetate c6 do
phan cuc tang dan thi kha ning chéng oxy héa
cang manh. Trong d6, nghién ctu da =xac
dinh dugc kha ning khid H,O, cia M-H3
(166,29 + 2,563 ug/ml) c6 kha niang khii manh
hon axit ascorbic (176,23 + 3,21 pg/ml). Trong
khi d6, kha nang khi géc tu do DPPH thi cac
phan doan 2 va 3 cua cao chiét déu kha ning
khi manh hon so véi axit ascorbic; manh nhat
12 phan doan M-H3 (412,34 + 2,91 pg/ml). Két
qua nghién ciu tuong déng véi nghién ciiu cta
Huynh Thanh Duy & cs. (2020), phan doan cao
chiét 1a Binh bat nuéc c6 ti 1&é hexane:ethyl
acetate (0:1 v/v) cling kha ning chéng oxy héa
manh nh4t. Nhu vay, khi nang khi H,0, va
DPPH cao chiét hoa dau biéc dugc ria giai bang
dung mo6i hexane:ethyl acetate (0:1 v/v) 1a manh
hon so véi axit ascorbic, gia tri IC;, 1an lugt 1a
166,29 + 2,53 va 412,34 = 2,91 pg/ml.

4. KET LUAN

Nghién ctiu da xac dinh hiéu suit trich ly
cao téng hoa dau biéc trong dung moi ethanol
60% va methanol 50%. Hiéu sudt thu hoi ba
phan doan cao tucng tng dugc rua gidi ti dung
moi hexane: ethyl acetate c6 d6 phan cuc tang
dan thi cang it. Ham lugng flavonoid tong cta
cao chiét methanol déu 16n hon so véi cao chiét
ethanol & tat cd cac nghiém thiic khao sat.
Trong khi dé, anthocyanin téng thi ngudc lai,
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ethanol 1a dung méi thich hgp hon methanol
trong trich ly anthocyanin tit hoa dau biéc. Kha
n#ng chéng oxy héa ctia cao chiét methanol va 3
phan doan tuong ting déu manh hon cao chiét
ethanol. Trong d6, phan doan 3 cao chiét
methanol ¢6 kha néng khi H,O, va phan doan
2, 3 cao metanol c6 kha ning khi goc tu do
DPPH déu thap hon so véi axit ascorbic c6 ¥
nghia 6 mtc thong ké 95%. Nhu vay, phan doan
3 v6i dung dung méi ria gidi ethyl acetate 1a
thich hgp dé tach chiét cao phan doan hoa dau
biéc c6 kha niang chong oxy héa manh nhat.
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