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Tom tat

Nghién ctru nay dugc tién hanh nhim muc dich xdy dung qui trinh chiét xuat va danh gia do
bén cua anthocyanin tir hoa Dau biéc Clitoria ternatea L. D¢ t6i da hoa niang suat khai thac,
diéu kién chiét thich hop nhu sau: Dung méi, EtOH 50 %; vat liéu/dung méi ti 18, 1: 9; nhiét do
chiét 50 °C; Thai gian chiét, 30 phut; s6 luong cac bude chiét xuat 2 budc; Thoi gian thu hoa
Dau biéc 1a 7 gio sang. Trong nhimg diéu kién nay, lugng anthocyanin 14 76,41 mg/L tuong tng
Vvéi 2,189 mg anthocyanin/g vt liéu kho. P bén anthocyanin caa dich chiét va du lugng dugc
danh gia trong 2 diéu kién: nhiét do phong va 45 °C. Nhiét do c6 mot anh huong dang ké dén
anthocyanin va anthocyanin cao phan tir, mau véi acid citric (1 — 3) g/L 6n dinh hon so Vi
nhiing loai khong c6 acid citric. Trong thir nghiém DPPH, 1Cs, ctia hoa Pau biéc 1a 400 ug/mL
(véi y = 0,1565x — 12,965, R = 0,9939) so v&i ICs cua acid ascorbic (7 ug/mL) va thap hon
ICs cua vitamin C khoang 57 lan. Nhiing két qua nay cho thay hoa Pau biéc co tiém ning
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chéng oxi hoa tao co s& cho viéc sir dung va khai thac tiém ning vé hoa Bau biéc.
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1 Djt van dé

Anthocyanin 1a mot nhom cac chat phd bién va dic trung
trong tu nhién. Anthocyanin c6 mau sic tir tim dén xanh, c6
dic tinh chdng oxi hoa cao [1]. Anthocyanin dugc tim thiy
trong dich bao cua té bao biéu bi, mdé mach din. Ching
xuét hién trong ré, try dudi 14 mam, bao 14 mam, than, ci, 14
va tao mau cho ca bé mat, vién soc, hay cac vét dém.
Anthocyanin 1 nhitng glucozit, thudc ho flavonoid, do géc
duong glucose, glactose... két hop véi gdc aglucon c6 mau
(anthocyanin). Anthocyanin 1a chat mau thién nhién duoc
sir dung an toan trong thyc pham va dwoc pham véi gia
thanh cao (khoang 1000 USD/100 mg) [2]. Anthocyanln
c6 nhiéu trong rau, qua, hoa, hat c6 mau tir d6 dén tim
nhu: qua nho, qua dau, 14 tia t6, gao, hat ngé den... vai tro
cia anthocyanin dugc nhiéu nha khoa hoc quan tam
nghién ciru [3]. Cac chic ning ciia anthocyanin bao gom:
bao vé luc lap khoi tac dong bét loi cia 4nh sang, han ché
birc xa cua tia UV-B, hoat tinh chéng oxi hoa va chong
viém [4]. Ngoai ra, chung con tao diéu kién cho sy thu
phan, phat tan hat nho mau sic sic s& trén canh hoa va qua.
Sinh tong hop anthocyanin ¢ 1a dugc ting cuong dé dap
(g véi stress moi truong: Anh sang manh, UV-B, nhiét do
cao, thiéu nito va phospho, nhidm nim va vi khuén, tén
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thuong, con tring, 6 nhiém; Kha niang chdng oxi hoa cao,
han ché sy suy giam strc dé khang [5].

Hoa Pau biéc Clitoria ternatea L., mot loai hoa dic biét co
chira lwgng anthocyanin cao. O Viét Nam, ciy Pau biéc
duoc trong va thu hoach cha yéu & Bén Tre. Tuy nhién, gia
tri cia loai hoa nay chua dugc chinh thirc cong nhan [6].
Nghién ctru qua trinh chiét xuit va danh gia tinh 6n dinh
mau cua anthocyanin trong hoa Pau biéc dwoc thuc hién
VGi cac noi dung: nghién cau qui trinh chiét anthocyanin
trong hoa Pau biéc; khao sat anh huong cac yéu té (dung
mdi, ti 1& dung moi, nhiét do chiét, thoi gian chiét, sé lan
chiét va thoi gian thu thap miu) dén qua trinh chiét
anthocyanin; danh gia do 6n dinh cua dich chiét va kha
niang khang oxi hoa cua dich chiét.

2 Nguyén vat liéu va phuong phap nghién ctru

2.1 Nguyén liéu va trang thiét bj

- Duoc liéu: Hoa Dau biéc thu hai ¢ Bén Tre. Hoa tuoi
dugc sdy kho, xay va cho vao tai day kéo ¢ nhiét do phong.
- Béi twong nghién ciru: Anthocyanin trong hoa Pau biéc.

- Héa chat, dung méi: Ethanol tuyét dbi, Acid Chlorhydric,
Kali chlorate, Natri metabisulphate, 1,1-diphenyl-2-
pycrylhydrazine (DPPH), Methanol.
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- Trang thiét bj: May do pH: Ohaus Starter 5000, May do
dd am: Sartorius - MA35, Dau doc Elisa: Elmasonic S 100
H, May quang phé UV-Vis: Thermo Genesys 10S UV-Vis,
May siéu am: Elma S 100 H
2.2 Phuong phéap nghién ctu
2.2.1 Xac dinh d6 4m
Do am dugc xac dinh boi may Sartorius - MA35. Mau duoc
gia nhiét d¢ bay hoi cho dén khi khdi lugng khong doi. Su
khac biét vé trong lugng trude va sau dugc st dung dé tinh
phan trim d¢ am ctia mau. Nhiing bong hoa dugc do 3 1an
dé lay mirc trung binh [7]:

2m

_ n=l
mtb -

- My : P 4m trung binh (%).
-m; : D6 4m cua thi nghiém (%).

Trong dé:

Quinonoidal base: blue

- n: 86 thi nghiém, n =3
Luong chét khé (dy) duoc xac dinh boi:

dm =100 - my, (%)
2.2.2 Po tong anthocyanin bang phuong phép chénh léch
pH
2.2.2.1 Nguyén tic
Theo Lee, Durst & Wrolstad, 2005, ham lugng anthocyanin
trong mdi chiét xuat s& duoc xac dinh bang phuong phap pH
vi sai [7]. Luong anthocyanin dugc xac dinh boi do hap thu
A & budc song cuc dai Adyismax, Trong phuong phap nay, ham
lugng anthocyanin dugc tinh bang cach sir dung trong lwong
phan tor MW va hé sé mol cua cyanidin-3-glucoside, 14 sic t6
anthocyanin phé bién nhat tim thay trong ty nhién [8].
Nguyén li cia phuong phap dua trén sy thay ddi cau trac
Cua anthocyanin monomer trong cac moi truong pH khac
nhau, dang oxonium mau ton tai & pH = 1 va dang
hemiketal khong mau chiém wu thé & pH = 4,5 (Hinh 1)
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Hinh 1 Su bién d6i ciu trac va mau sic cua anthocyanin ¢ cac méi truong pH khéc nhau [8]
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Hinh 2 UV - Quang phé nhin thiy cua anthocyanin
odémpH=1vapH=45

2.2.2.2 Phuong phap thuc hién
- Dung dich @émpH =1

KCI (1,86 g) dugc hoa tan hoan toan vao nudc cat (980 mL)
trong coc thiy tinh. pH cua dung dich duoc do bang may do
pH va duge diéu chinh vé pH= 1 bang dung dich HCI 20 %.
Dung dich duoc bao quan & 10 °C dé sir dung trong vong
mot tuan. Trude khi st dung, dung dich dém can dugc kiém
tra va diéu chinh dén pH = 1.

- Dung dich @éém pH = 4,5

CH3;CO,Na.3H,0 (54,43 g) dugc hoa tan hoan toan vao
nudc cat (960 mL) trong cbc thay tinh. pH cua dung dich
dugc do bang may do pH va dwoc diéu chinh vé pH = 4,5
vai dung dich HCI 20 %. Dung dich dugc bao quan ¢ 10 °C
dé sir dung trong vong mét tuan. Trudc khi sir dung, dung
dich dém phai dugc kiém tra va diéu chinh dén pH = 4,5.
2.2.3. Xac dinh ham lugng anthocyanin:

- Xac dinh budc song cuc dai
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Puodng co so clia nudc cat nam giira bude song 400 nm va
700 nm.
Dich chiét hoa dugc pha lodng véi nudc cat va dung dich
dugc quét bang may quang phd & bude song tir 400 nm dén
700 nm. Két qua 1a sy hap thu phd cua anthocyanin thu
dugc (500 — 550) nm. Hap thu téi da budc song 1a budc
song co d hap thu cao nhat A (Xem Hinh 2).
- Xac dinh hé sb pha loang (RF)
Hé s6 pha loang thich hop duoc xac dinh bang cach pha
lodng phan mau thir véi dém pH = 1 cho dén khi d6 hap thu
cuc dai Myis.max NAM trong pham vi tuyén tinh ciia may quang
phé. Bdi véi hau hét cac may do quang phd, d hap thu phai
nam trong khoang 0,2 dén 1,2 (t6i wu la giira 0,7 va 0,8). Str
dung hé sb pha lodng nay, hai mau thir pha loang dwoc chuan
bi, mot véi dém pH = 1 va mot vai dém pH =4,5.

DF=2Z (2

Vi
Trong dé:
DF: Hé sb pha lodng dugc tinh theo cong thuc (2)
V; : Thé tich cubi ciing, Vi =V, + V pha loding dung méi
V; : Thé tich ban dau
Do hap thu ciia mau thir dugc pha lodng vé6i dung dich dém
pH = 1 va dung dich dém pH = 4,5 1a xac dinh & ca 2 budc
sONg Ayis-max Va 700 nm (d6 duc ciia mau). Thir nghiém pha
lodng cac phan duoc doc so véi mot 6 tréng chira day nuéc
cat.
Ham luong anthocyanin dugc tinh theo cong thuc:

Ax MW x DF x10°
ay,(mg /1) = S

Trong do:

A = (A}_n.s'ma.\ = A700nm )pIII.() = (A/',m' max

A7(X) nm )/7II 45

MW = 449.2 g/mol ddi véi cyanidin-3-glucose

DF: Hé sb pha lodng

L: d6 day cuvet (cm)

= 26900, hé s6 mol cua cyanidin-3-glucoside (I.mol™.cm™)
10%: hé sé chuyén déi tir g sang mg.

Céc chiét xuat caa mdi thir nghiém duoc diéu chinh thanh
V; (L) va do hap thu a,(mg/L) cia anthocyanin dugc do
bang phuwong phap chénh léch pH.

Ham lugng anthocyanin dugc chuin héa thanh miligam
anthocyanin trén mdi gam vat liéu:

a;. Vi
mo(1—x)

&(mglg) =

2.2.4 Xac dinh hoat tinh chdng oxi hoa
2.2.4.1 Nguyén tic

@ Dai hoc Nguyén Tat Thanh
o,

NGUYEN TAT THANH

Tap chi Khoa hoc & Céng nghé S6 12

Cac phép do DPPH dugc st dung dua trén phuong phap
cta Brand-Williams va cong sy (1995) [9]. Hoat tinh chdng
oxi hoa tiém ning ctia chiét xuat va cac phan doan thyc vat
la dugc xac dinh trén co s& hoat dong cua 1,1-diphenyl-2-
picrylhydrazyl (DPPH) 6n dinh gc tu do. Cac chét c6 hoat
tinh chong oxi hoa s& chuyén DPPH tir mau tim sang mau
vang nhat (Hinh 3)

No, ¢ )

No, ¢ ) NO,

/ \i- s/

1: Diphenylpicrylhydrazyl (free radical) 2: Diphenylpicrylhydrazine (nonradical)

Hinh 3 Chuyén d6i DPPH bang cach loai bo géc ty do

Viéc quét goc tu do duoc xac dinh bang cach do d6 hap thy
ciia mau tai bude song 517 nm [9]. Acid ascoricic duoc sir
dung nhu mot chit kiém soat tich cuc. Ti 1& phan trim cua
viéc loai bo goc DPPH dugc tinh theo cong thirc sau:

DPPH (%) = 2e=(s=4d)
Ap
Trong dé:
— A,: Mat d6 quang cua mau tring
— A, Mat d6 quang ctia mau
— A Mat do quang cua Sic to
— ICs gié tri dugc tinh bang biéu db % trc ché.

2.2.4.2 Qua trinh thyc hién

Chuén bi:

- DPPH duoc pha véi ndng do 40 pg/mL trong metanol
80 % (V6i ODsyznm = 0.8 £ 0.02).

- Vitamin C thé hién su kiém soat tich cuc véi ndng do
(0 —100) pg/mL trong metanol 80 %.

- Mau dugc hoa tan trong methanol 80 %.

Qua trinh thuc hién:

- Dung dich mau: Dung dich DPPH (180 pL) dugc thém
vao dung dich mau (120 uL). Dung dich duoc lic va bao
quan trong bong tdi & 30 °C trong 30 phit, sau d6 do d6 hip
thu & budc séng & 517 nm. Mai thi nghiém duoc lap lai 3
lan dé tinh trung binh.

- Dung dich mau: Dung dich MeOH 80 % (180 pL) dugc
thém vao dung dich mau (120 pL), do hap thu dugc do &
bude song 517 nm. Mdi thi nghiém dwoc 13p lai 3 lan dé
tinh trung binh.

- Dung dich tring: Dung dich DPPH (180 L) dugc thém
vao dung dich MeOH 80 % (120 pL).

2.2.5 Panh gia d6 6n dinh mau cua dich chiét
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Két qua phd hap thu & hinh 6 cho thiy budc song hap thu cuc
dai tr (500 — 550) nm, twong ¢ng VGi chit tao mau
anthocyanin trong hoa Dau biéc [25]. Do hap thu tbi da dwoc
xac dinh & budc song Avismax = 546 nm. Do d6, tat ca cac thi
nghiém va tinh toan s& dugc thuc hién & bude song nay.

3.2.2 Hé s6 pha lodng

Hé s6 pha lodng dwoc xac dinh boi cic dung moi khac
nhau. Sau khi hoa tan dich chiét va dém pH = 1, cac dung
dich c6 DF = 25 cho thdy d6 hap thy trong ving dang tin
cay tir 0,2 dén 1,2 (Hinh 6) dya trén pham vi tuyén tinh cua
Beer-Lambert (t6i wu hoa tir 0,7 dén 0,8).

3.3. Khao sat cac yéu t6 anh huong dén qua trinh chiét
anthocyanin

3.3.1. Dung méi

biéu kién thuc hién:

Dich chiét dugc c¢6 dic bang thiét bi co quay va phan can
dugc hoa tan trong nudc véi nong @6 0,05 g can/10 mL
H,O. Sau do, pH cua dung dich dwoc didu chinh bing acid
citric (0 — 5) g/L dé danh gia ham luong anthocyanin va
d6 6n dinh ciia mau sau thoi gian bao quan. Viéc khao sat
sy 6n dinh dugc thuc hién trén ca hai chiét xuit, co va
khong c6 acid citric.

3 Két qua va ban lun

3.1 B 4m ciia nguyén liéu
D6 am trung binh dwgc tinh qua 5 1an do.
Bang 1 Do 4m cua hoa Pau biéc

Mau 1 2 3 4 5

m (9) 10 10 10 10 10

Poam (%) | 12,32 | 12,35 | 13,33 | 12,43 | 13,25
Theo s6 liéu ¢ Bang 1 ta co:
Do am trung binh ciia cac mau: 12,735 %
Do kho ciia mau: 87,3 %
3.2. Xéc dinh d6 hap thu cyc dai va hé s6 pha lodng
3.2.1. Do hap thu cyc dai
Céc phép do @6 hip thu duoc thuc hién & budc song d6 hap
thu cuc dai cta dung dich pH = 1.

450 500 550 600 650 700
Wavelength

H20 ~——EtOH 20 EtOH 40 ~——E1OH 60

Hinh 6 Phé hép thu cia dung méi ¢ pH =1

- Vit liéu: m= 10 g, d6 4m 12,735 %.
- Tilé dung méi : rén: 1: 12

- Nhiét d6 chiét: 50 °C

- Thoi gian chiét: 30 phit

- Sb 1an chiét: 2 1an
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Ethanol duoc biét dén nhu mot dung méi linh hoat c6 do
phan cyc cao, c6 thé chiét xuat anthocyanin ra khoi cac vat
liu dé dang. Do d6, EtOH-H,0 1 dung méi duoc st dung
trong qua trinh chiét xuit dugc thuc hién & cac néng do
khac nhau (0, 20, 40, 60 va 80) %.

Khi néng d6 EtOH ting tir 0 % dén 40 %, ham lugng
anthocyanin tang dan & mic (1,58 - 1,82) mg/g, va n6 dat
muc cao nhét 1a 1,94 mg/g trong EtOH 50 %. Tuy nhién,
con s giam dang ké xubng day, & mac 0,93 mg/g khi nong
o tang 1én t6i 80 % (Hinh 7).

Anthocycanin c6 d¢ hoa tan vira phai trong EtOH 50 % va
ham lwong dat mic cao nhét 1,94 mg/g tai EtOH 50 %. Do
d6, EtOH 50 % duoc chon 1a dung moi chinh.

3.3.2. Ti I¢ dung moi ran

Cac diéu kién chiét:

« Nguyén liéu: m = 10 g, d6 am 12,735 %

* Dung moéi: 50 % EtOH

« Nhiét d chiét: 50 °C

« Thoi gian chiét: 30 phut

« S6 lan chiét: 2 lan

24
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Hinh 8 Anh hudng cua ti 1€ dung moi : ran
Dit liéu Hinh 8 cho thdy, khi luong dung méi qué thap,
anthocyanin it dugc chiét xuat. O ti 16 1:7 va 1 : 8, luong
anthocyanin ting cham va dat cuc dai 1,84 mg/g o ti 1€ 1 : 12.
Nguyén liéu tho va dung méi ti 16 1: 9 va 1 : 12 cho két qua
tdt nhit. Do khi lrong dung moi tang 1€n, sy khac biét vé
nong do cao hon va su khuéch tan sé& tiép tuc cho dén khi
dat d@én trang thai can bang méi gia tri cao hon. O trang thai
can bang, luong anthocyanin tiéu thy trong nguyén liéu s&
hét, ngay ca khi khéi lugng EtOH tang thi ciing khong ting
thém nita. Do d0, ti 1¢ nguyén liéu : dung méi 1 : 9 tiét kiém
nhiéu hon vé mat kinh té.
3.3.3. Nhiét do chiét
Céc diéu kién chiét:
« Nguyén liéu: m= 10 g, d6 am 12,735 %
« Dung moi chiét: 50 % EtOH
« Tilé dung méi: ran: 1:9
« Thoi gian chiét: 30 phut
« S6 l1an chiét: 2 lan
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Hinh 9 Anh huong cua nhiét do chiét

Nhiét d6 duoc khao st tir 30 °C dén 60 °C (Hinh 9).

Ham luong anthocyanin tdng nhe, khoang 0,13 mg/g va dat
1,65 mg/g khi nhiét do chiét ting tir 30 °C dén 40 °C. Nhiét do
tang s& tang toc do chiét xuit anthocyanin, nhu ting kha ning
hoa tan va khuéch tan, 1am giam d6 nhét cua dung dich, day
nhanh qua trinh chuyén khéi, va cai thién sy tham nhap cua
dung moi vao cac té bao. Tuy nhién, khi nhiét do tang lén
50 °C va 60 °C, ham lugng anthocyanin giam dan xubng 1,54
mg/g va 1,47 mg/g tuong ung, do anthocyanin bi phan huy
khi nhiét dé ting (Hinh 9). Do d6, nhiét do ti wu 1a 40 °C.
3.3.4. Thoi gian chiét

Cac diéu ki¢n chiét:

« Nguyén liéu: m = 10 g, d6 am 12,735 %

« Dung mdi chiét: 50 % EtOH

« Tilé dung moi:rin:1:9

« Nhiét d¢ chiét: 40 °C

« S6 lan chiét xuat: 2 lan
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Extraction time (minutes)

Hinh 10 Anh huéng caa thoi gian chiét

Khao sat thoi gian chiét xuit 1a tir 15 phat dén 90 phat, c6
su bién dong nhe cua ham lwong anthocyanin trong thoi
gian khao sat.

Biéu d6 cho thiy lugng anthocyanin ting cham tir 1,59
mg/g dén 1,63 mg/g trong khoang thoi gian 15 phit va 45
phut, va dat cuc dai 1,66 mg/g trong 30 phut. Tuy nhién,
khi thoi gian chiét ting 1én, ham luong anthocyanin giam
lién tuc va dat mac thdp nhit 1,49 mg/g trong 90 phut
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(Hinh 10). Nguyén nhén la do anthocyanin s€ bi phan huy
theo thoi gian do cac yéu td cua anh sang, nhiét do...
Do d6, chon thai gian chiét tdi uru 1a 30 phut.

3.3.5 S6 lan chiét xuat

Cac diéu kién chiét:

+ Nguyén liéu: m= 10 g, 6 am 12,735 %

« Dung mai chiét: 50 % EtOH

« Ti I8 dung méi/ran: 1/9

« Nhiét do chiét; 40 °C

« Thoi gian chiét: 30 phut

20

1 2 3
The number of extraction times
Hinh 11 Anh huéng coa sb 1an chiét

S6 luong cac 1an chiét duoc khao sat tir 1 dén 3 lan.

Ham luong anthocyanin ting manh trong cac thoi diém
khac nhau. Vao lan dau tién, lugng anthocyanin khong
dugc chiét xuat hoan toan, chi & mirc 1,33 mg/g. Sau do,
tang 1én 1,56 mg/g & 1an thir hai va khong thay di ¢ lan thi
ba vi anthocyanin hoa tan trong nudc din dén viéc chiét
nhanh hon (Hinh 11).

Phan 16n anthocyanin dugc chiét xuat lan thir hai. Do do,
chon hai 1an chiét dé khao sat cac thi nghiém khac.

3.3.6. Thoi gian thu hoa

Céc diéu kién chiét:

* Nguyén liéu: m= 10 g, d6 am 12,735 %

« Dung mai chiét: 50 % EtOH

« Ti I& dung méi/ran: 1/9

« Nhiét do chiét: 40 °C

« Thoi gian chiét: 30 phut

* S6 lan chiét: 2 lan
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Hinh 12 Anh huéng cuaa thoi gian thu hoa

Thoi gian thu thap hoa dugc khao sat tir 7 gio sang dén 17
gio chidu. Ham lugng anthocyanin vao budi sang nhiéu hon
budi chiéu.

Ham luong anthocyanin cao nhat vao lic 7 gio sang, khoang
2,2 mg/g. Sau do, giam nhe xudng 1,93 mg/g luc 10 gid sang
va cham day & muc 1,66 mg/g vao lic 2 gio chiéu. Tuy nhién,
vao Iuc 3 gio chiéu va 5 gio chiéu, ham Iugng anthocyanin
tang trd lai mirc 1,68 mg/g va 1,78 mg/g (Hinh 12).

Do @6, nhitng bong hoa dugc thu thap lac 7 gio sang da
duoc chon dé chiét xuét tdi wu.

3.4. Panh gia 6 6n dinh cua dich chiét va cin

3.4.1 Panh gia d6 6n dinh cua dich chiét

3.4.1.1 Chuan bi mau

Tir cac diéu kién chiét thich hop, ham lugng anthocyanin 1a
76,41 mg/L tuong (tng voi 2,19 mg anthocyanin/g vat li¢u
kho. Bit dau qua trinh bay hoi cho phan chiét. Sau do, can
dugc tron voi nong do 0,05 g ¢an/10 mL H,0, 6n dinh pH
bang acid citric dé c6 két qua theo Bang 2:

Bang 2 pH ciia mau sau khi én dinh bang acid citric

Tén MauO | Maul | Mdu2 | Mau3
macid citric (gll—) O 1 2 3
pH 4,88 2,86 2,58 2,33

pH duoc didu chinh bang acid citric voi néng do tir
(0 — 3) g/L 1am giam pH cua dich chiét tir 4,48 xudng
2,33 (Bang 2). Tuy nhién, do tinh acid yéu cua acid
citric, pH khong thé giam hon nira.

Céac mau duoc bao quan ¢ hai diéu kién khac nhau: nhiét o
phong (30 + 2) °C va tit 4m (45 + 1) °C. Cac mau duogc boc
bang gidy va dugc bao quan ¢ noi khong ¢ anh sang.

3.4.2. Banh gia 6 6n dinh cua du lwong (can)

3.4.2.1. Chuan bi mau

Cac mau duoc 6n dinh pH bang acid citric (Xem Bang 3), dich
chiét dugc 1am bay hoi dé khao sat & hai nhiét do khac nhau:
nhiét 4o phong (30 + 2) °C va tu sdy nhiét do (45 + 1) °C.

Bang 3 Nang suét bay hoi cia mau

Niing suit bay hoi
Mau0 |Miul|Mau2| Miu3
Acid citric (mg/L) 0 1 2 3
pH 6,34 4,27 3,81 3,48
Can (g) 287 | 315 | 266 | 3,51
Tho/can (mg/qg) 0,3 0,26 | 0,28 0,24

Dich chiét hoa Dau biéc co luong duong cao nén sy bay hoi
rat kho khin dé lay can kho. Khi do, khdi lwong cua cin
gitta cac miu khong twong ddng. Do do6, gia tri cua
anthocyanin trong tuan dau tién sé& 1a chuyén d6i thanh 100 %
dé so sanh v&i cac tuan khac.

3.4.2.2 Ham lugng anthocyanin theo thaoi gian

a. O nhiét d6 phong
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% Antocyanin

Week 0 Week | Week 2 Week 3
Storage Time (week)

Hinh 13 Ham lugng anthocyanin theo thoi gian & nhiét d phong
Sau 3 tuan, ham lugng anthocyanin & nhiét do phong giam
dang ké, mau khong c6 acid citric giam manh nhat dén 19 %.
Khi ndng d6 acid citric tang, ham lugng anthocyanin 6n
dinh hon, luwong anthocyanin ctiia mau 2 va mau 3 chi giam
xudng 38 % va 55 % (Hinh 13).

b. Trong ti 4m
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% Anthocyanin
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Hinh 14 Ham lugng anthocyanin theo thoi gian ¢ nhiét d6 45 °C

Trong thtr nghiém DPPH, két qua cho thay chiét xuat tir hoa
Dau biéc c6 mdi quan hé dap ung nong do trong hoat dong
thir nghiém DPPH, st dung ascorbic acid (vitamin C) nhu
1a mot bién phap kiém soat tich cuc. 1Cs, cia hoa Pau biéc
1a 400 pg/mL (Hinh 16) thdp hon ICs, cua Vitamin C
khoang 57 lan. Nhiing két qua da chiing minh rang hoa Pau
biéc dugc sir dung trong nghién ciru nay c6 kha ning chong
oxi hoa.

Hoat tinh chéng oxi hoa phu thudc nhiéu vao ham lwong
anthocyanin cua hoa, qua trinh chin ctia hoa, thoi gian thu
hoach, khi hau va diéu kién dit dai 1a nhitng yéu t6 quan
trong quyét dinh cac hoat tinh cua hoa.

Dit liéu & Hinh 14 cho thdy acid citric khong anh hwong
dén do bén cua anthocyanin, ham lugng anthocyanin cua
cac miu dwoc bao quan & nhiét do phong va 45 °C giam
dan. Ti 1& nay & 45 °C giam dang ké xudng 26 % cho mau 3
va 20 % cho nhitng miu khéc trong tuan thir ba (Hinh 14).
Nhin chung, su phan hiy anthocyanin trong ta 4m cao hon

/" Pai hoc Nguyén T4t Thanh
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2 lan tai nhiét d6 phong. Cac miu 2 va 3 trong ca hai diéu
kién & 30 °C va 45 °C anthocyanin 6n dinh t6t hon.
3.5. Panh gia kha ning chdng oxi hoa cua du lugng
anthocyanin
3.5.1. Kha niang chdng oxi hoa cua vitamin C

The nnti-oxidant ability of Vitamin C
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Concentration (pg/ml)
Hinh 15 Kha ning chéng oxi hoa ciia Vitamin C
Hinh 15 cho thiy ICsq ciia vitamin C 1a khoang 7 pg/mL.

3.5.2. Kha ning chdng oxi hoa ctia anthocyanin
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Concentration (pg/ml.)
Hinh 16 Kha ning chbng oxi hoa ciia anthocyanin

4 Két luan

Trong thoi gian thuc hién, nghién ctru da thu dwoc cac két qua:
1. Chuan bi nguyén liéu va danh gia cac tinh chét co ban.

2. Nghién ctru cac didu kién chiét toi wu cua sic td
anthocyanin tir hoa Pau biéc:

- Thoi gian thu hoa: 7 gio sang

- Dung méi: 50 % EtOH

- Ti 1€ nguyén liéu : dung moi: 1:9

- Nhiét d¢ chiét: 50 °C

- Thoi gian chiét: 30 phut

- S6 lan chiét: 2 lan.

Luong anthocyanin dat dugc 76,41 mg/L tuong tng voéi
2,189 mg anthocyanin/g nguyén li¢u kho.

3. Panh gia d6 bén cua dich chiét va can & nhiét do phong
va 45 °C.

« Nhiét d6 c6 anh huong dang ké dén ham luwong
anthocyanin.



Tap chi Khoa hoc & Céng nghé S6 12

- Phan cin va dich chiét co cing téc do thoai hoa
anthocyanin va ti I¢ tring hop.

- Nong do acid citric (1 — 3) g/L khong anh huéng dén sy phan
hoa anthocyanin, & nhiét d6 phong 6n dinh hon ¢ 45 oC.

4. Panh gi4 hoat tinh chong oxi hoa ctia can hoa Pau biéc:
ICso cia du luong 1a 400 pug/mL va thip hon ICs, cua

- Thyc hién khao sat trén mé hinh thi diém dé xay dung
tinh toan mé rong chinh xac mé hinh ap dung vao thyc té
San Xuat.

- Nghién ciru, phat trién va san xuat mot sb san pham st
dung anthocyanin tir hoa Dau biéc.

Loi cam on

vitamin C khoang 57 lan.

Tir két qua nghién ctru nay, ching t6i dé xuét tiép tuc cac
khao sat sau:

- Khao sat anh huong cua pH dén viéc chiét xuat.

Nghién ctru dugc tai tro boi Qui Phat trién Khoa hoc va
Cong nghé Pai hoc Nguyén Téat Thanh, dé tai mi s
2020.01.066/Hb-NCKH.
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Extraction and stability of anthocyanin in butterfly pea flower (Clitoria Ternatea L.).

Hoang Thi Hong
Faculty of Pharmacy, Nguyen Tat Thanh University
hthong@ntt.edu.vn

Abstract This study was aimed to investigate the extraction and evaluate the durability of anthocyanin from Clitoria
ternatea L.flower. To maximize the extraction yield, the appropriate extraction conditions were as follows: solvent: EtOH 50 %;
material/solvent ratio: 1/9; extraction temperature: 50 °C; extraction time: 30 minutes; number of extraction steps: 2 and CT
flower collection time at 7 a.m. Under these conditions, the amount of anthocyanin was 76.41 mg/L corresponding with
2.19 mg anthocyanin/g dried material. The anthocyanin durability of extract and residue was evaluated in two conditions: at
room temperature and at 45 °C. It turns out that the temperature had a significant effect on anthocyanins and polymeric
anthocyanin, samples with citric acid (1 — 3) g/L were more stable than those without citric acid. In DPPH scavenging assay,
the 1Cs, of C.ternatea flower residue was 400 pg/mL (with y= 0.1565x — 12.965, R?= 0.9939) compared to the 1Cs, of
ascorbic acid (7 pg/mL), and that figure of CT flowers was lower than the 1Cs, of vitamin C by approximately 57 times.
These results showed that CT flower has antioxidant potential which provide a basis for the use of the plant and can be
harnessed as drug formulation.

Keywords Anthocyanin, Clitoria ternatea L.flower, DPPH, 1Cx,
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