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A . ABSTRACT
Thong tin chung:
Ngay nhdn bai: 30/01/2023 The blue pea (Clitoria ternatea) contains a high amount of anthocyanin,
Ngay nhdn bai sia: 07/03/2023 which has many positive effects on health and is popularly used in food.
Ngay duyét dang: 17/03/2023 To improve the isolating anthocyanin yield, some selected factors
affecting the anthocyanin isolation were tested, such as the ratio of
Title: material and the forms of flowers, the picking time, the isolating
Studying some factors affecting  temperature and time, and the pH of isolating solution. The best yield of
the yield of anthocyanin from separating anthocyanin was recorded when using the fresh flowers at a
fresh blue pea flower (Clitoria  ratio of 7.5% (w/v) that were picked from 6 to 8 am. The preliminary tests
ternatea) on the effects of the isolating temperature and time associated with
optimizing by response surface methodology (RSM) showed the solution
Tir khoa: ) isolated with distilled water at 69.9 °C for 20 minutes has the best
Anthocyanin, hoa ddu biéc concentration of anthocyanin, at 19.8 mg/L. The suitable pH value for the
dang don, hoa ddu biéc dang isolation was recorded at a range of 5.0 to 7.0.
kép, ly trich anthocyanin . .
TOM TAT
Keywords: Hoa ddu biéc (Clitoria ternatea) chira ham lwong anthocyanin cao, chdt
Anthocyanin, anthocyanin 6 nhiéu tac dung tot cho sitc khée va dwoc sic dung nhiéu trong thuc
isolation, the single form pham Nham nang cao hiéu qua thu nhdn anthocyanin, mot so yeu 16 co
flower of blue pea, the double ban anh hwdng dén qua trinh ly trich da dwoc khdo sdt nhw ty 16 nguyén
form flower of blue pea liéu va hinh dang hoa, thoi gian thu hdi, nhiét do va thoi gian ly trich, pH

dung dich. Hiéu qua ly trich anthocyanin tot nhat dat degc khi sir dung
hoa twoi dang kép vé6i ty 1é 7,5% hoa (w/v) dwoc thu héi vao khodng 6 dén
8 gio sang. Cac thi nghiém sang loc anh huong cua nhiét do va thoi gian
Iy trich két hop véi téi wu héa theo phwong phép dép g bé mat (response
surface methodology, RSM) cho thay dung dich ly trich véi nude & nhiét
s 69,9°C trong thoi gian 20 phiit ¢6 ham leong anthocyanin cao nhdt,
dat 19,8 mg/L. pH phix hop cho qud trinh ly trich tir 5,0 dén 7,0.

, - tra u0ng hang ngay hodc b sung mau tir hoa dau
1. GIOI THIEU biéc vao cac san pham thuc pham, cac loai banh. 0
Cay dau biéc (Clitoria ternatea) thuong moc Viét Nam, da c6 nhiéu nghién ciru vé hoat chat

hoang dai trén cac bo rao & nhiéu tinh phia Nam cua anthocyanin; cac nghién ctru nay duoc tién hanh trén
nudgc ta. Thoi gian gan déy, do hoa c6 mau sac dep cac loai nguyén liéu khac nhau nhu bép cai tim, dau
nén cdy dau biéc duoc trong 1am canh & nhiéu noi. tam, hanh tim, toi tia, hanh 14, can tay, can ta, tia to
Véi ham lugng cao va cac chét c6 hoat tinh sinh hoc (Lién & Phuong, 2014; Nhi va ctv., 2017). Lan va
gia tri, hoa dau biéc da duoc sir dung nhu mét loai ctv. (2006) da dugc the nghiém st dung
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anthocyanin 1am céc san pham gidy kiém tra pH.
Anthocyanin dugc nghién ctu tach chiét tir hoa bup
gidm ciing da dwoc tng dung 1am chat chi thi phat
hién nhanh han the trong thuc pham (Hién va ctv.,
2012). Nhitng nim gan day, nhiéu nghién ctru da
quan tam dén viéc tach chiét anthocyanin tir hoa dau
biéc va thir nghiém mot sb hoat tinh sinh hoc, hoa
dau biéc kho thuong dwoc s dung dé tach chiét
anthocyanin trong nudc hoac ethanol véi sy hd tro
cua siéu am (Tri et al., 2018; Thuy va ctv., 2021).
Mot s6 nghién ctru ciing khao sat cac yéu té tac dong
dén qué trinh ly trich anthocyanin tir hoa dau biéc
nhu: nhiét 46, ty 1 dung méi va thoi gian (Tuyét &
Duyén, 2019; Hdng, 2020). Nhitng nghién citu nay
chua yéu tap trung vao viéc ly trich anthocyanin dé
b6 sung vao thyc pham hoic tng dung 1am cac san
pham chi thi, nén da sb sir dung ethanol 1am dung
méi chiét. Nghién ciru tach chiét anthocyanin tir hoa
dau biéc tuoi va cac diéu kién anh huong dén do bén
mau dén nay van chwa c6 nhiéu. Dac biét, nhiing
khao sat so bo da cho thay hoa dau biéc dang kép c6
chtra ham luong anthocyanin cao hon dang ké so véi
hoa dang don. Trén co s& d6, mot s6 yéu té co ban
anh huong dén viéc tach chiét anthocyanin tir hoa
dau biéc tuoi nhu thoi diém thu héi, nhiét do chiét,
thoi gian chiét, pH dung dich ciing dwoc khao sat.
Dung dich giau anthocyanin chiét xuat theo quy
trinh than thién nay duoc dinh hudng dé san xuat
thanh dang bét hoa tan, st dung nhu moét loai thirc
uéng bé sung hang ngay, tir d6 giup ning cao thu
nhép cho nguoi dan dia phuong véi loai cay hoang
dai nay.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén liéu

Hoa dau biéc dwoc thu hai tai phuong Binh
Nham, thanh phé Thuan An, tinh Binh Duong vao
thoi gian tir thang 5 dén thang 8 ndm 2021. Hoa tuoi
duoc st dung trong ngay. Hoa khd duoc thu nhan
bang cach say lanh hoa tuoi & nhiét do 25°C, ap suat
am cho dén khi khdi lugng mau con lai 1/10 so véi
ban dau. P am hoa kho khoang 8,5%.

2.2. Phwong phap tién hanh

2.2.1. Anh huong cia thoi gian thu hai va hinh
dang hoa ddu biec

Hoa d4u biéc twoi dang don va dang déi thu hai
trong cac khoang thoi gian 6 gio, 8 gio va 14 gio
duoc sir dung dé danh gia ham luong anthocyanin.
Hoa dugc ngam trong nudc vai ty 1€ 10% (w/iv) &
nhiét d6 70°C trong 60 phit. Loc va xac dinh ham
luong anthocyanin trong dung dich bang phwong
phép vi sai.
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Phuong phap pH vi sai, dua trén nguyén tic chat
mau anthocyanin thay ddi theo pH. Khi pH = 1, cac
anthocyanin ton tai & dang oxonium hoac flavium
¢6 d6 hap thu cuc dai. Khi pH = 4,5, anthocyanin &
dang carbinol khong mau. Phuong phép pH vi sai
cho phép xac dinh ham lugng anthocyanin téng sé
chinh xac va nhanh chéng, tham chi khi c6 su hién
dién cua cac hop chat can thiép khac. Mau dugc pha
lodng trong hai dung dich dém: dém Kkali clorua
0,025 M (pH 1,0) va dém sodium acetate 0,4 M (pH
4.5). Tat ca cac phép do do hap thu bang may do
quang pho dugc thuc hién & budc séng 520 nm va
700 nm (Gabriela et al., 2010).

Ham lwong anthocyanin (theo cyanidin-3-
glucoside) = (A x 449,2 x V x F)/ (e x I)

Trong d6: A = (A520 nm - A700nm) pH 1 -
(A520nm - A700nm) pH 4,5, 449,2 g/mol: Khdi
lwong phan tir cyanidin-3-glucoside, F: Hé sé pha
lodng, V: Thé tich dich chiét (Iit), I: Bé day cuvet (1
cm), € = 26900: Hé sb hap thu phan t.

2.2.2. Anh hirong cua ty 1é nguyén liéu dén ham

lirong anthocyanin

Hoa dau biéc tuoi dang d6i duoc ngam trong
nudc & nhiét do 70°C trong 60 phat. Ty 1€ hoa su
dung thay déi & cac mdc 2,5%, 5%, 7,5% va 10%
(w/v). Clng Vvéi do, hoa dau biéc kho ciing dugc
danh gia & cac mdc 0,25%, 0,5%, 0,75% va 1%.
Dich loc thu dugc tir cAc nghiém thirc dugc danh gia
ham luong anthocyanin dé xac dinh ty 1& nguyén
liéu phd hop nhat. Hiéu suét ly trich anthocyanin
dugc danh giad theo cong thuc: H = téng luong
anthocyanin/khdi luong khé hoa dau biéc.

2.2.3. Anh huong cua thoi gian chiér @én ham

luong anthocyanin

Hoa dau biéc twoi dang doi dugc ly trich
anthocyanin trong nudc ¢ nhiét d¢ 70°C vai ty 1€ sir
dung 7,5%. Thai gian ly trich cua cac nghiém thuc
thay ddi trong khoang 20, 40, 60 va 80 phut. Dich
loc thu dugc tir cac nghiém thire dugce danh gia ham
lwong anthocyanin dé xac dinh thoi gian ly trich phi
hop nhit.

2.2.4. Anh hwong cua nhiér dé chiér @én ham

luong anthocyanin

Hoa dau biéc tuwoi dang doi duoc ly trich
anthocyanin vai ty 1€ 7,5% & 20 phat va 40 phat.
Nhiét do ly trich gitra cac nghiém thie dugc thay doi
trong khoang 40 dén 90°C, mdi nghiém thirc cach
nhau 10°C. Dich loc dugc thu va danh gia ham
lwong anthocyanin dé xac dinh nhiét do ly trich phu
hop nhit.
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2.2.5. Téi wu dnh hirong cua thoi gian va nhit
dé chiet anthocyanin tir hoa ddu biéc tuoi

Thi nghiém duoc thuc hién theo phuong phap
truc giao hai yéu t6 theo mé hinh CCF-design. Phan
mém Modde 5.0 duoc sir dung dé thiét ké va xu ly
s6 liéu thyc nghiém. Ky hiéu cac bién sé, gia tri ma
hoa va noi dung cac nghiém thirc dugc thé hién
trong Bang 1 va Bang 2.

Tdp 59, Sé 4B (2023): 107-115

Bing 1. Ky higu cac bién s va gia tri ma hoa
Ky hiéu gié tri ma héa

Bién so Ky hiéu X) 0 1
Thoi gian

chiét (phat) L 20 40 60
Nhigt dg X2 50 60 70

chiét (°C)

Bang 2. Thiét ké thi nghi¢m téi wu anh hwéng ciia nhigt dd ly trich va thai gian ly trich anthocyanin

Nghiém thirc < Cac bien 3 Thei gian ly trich (phat) Nhiét dg ly trich (°C)
N1 1 1 20 50
N 2 1 1 60 50
N3 1 1 20 70
N 4 1 1 60 70
N5 1 0 20 60
N6 1 0 60 60
N7 0 1 40 50
N 8 0 1 40 70
N9 0 0 40 60
N 10 0 0 40 60
N 11 0 0 40 60

Mb hinh phuong trinh hdi quy da thirc bac 2
duoc lua chon dé md ta anh hudng cua cac nhan to
lya chon dén ham luong anthocyanin (mg/L):

Y =ag + arXy + @ Xz + a1 X1 X + a1 Xe? + 2o Xo?

Véi: Xi, X, la cac bién doc 1ap; ao la hé so
phu(mg trinh hoi quy; ai2 1a hé s6 tuong tac; ai1, az
la hé so bac 2; Y 1a ham lugng anthocyanin

2.2.6. Anh hurong cia pH dung dich Iy trich dén

ham lwong anthocyanin

Hoa dau biéc tuoi dwgc ngdm trong nudc voi lidu
luong 7,5% (w/v) ¢ nhiét d6 70°C trong thoi gian 20
phat. pH cua dung dich ly trich dugc diéu chinh

2

bang acid citric 0,1% hozc NaHCO; 0,1% dé dat
dugc cac gia tri: 3,0, 4,0, 5,0, 6,0, 7,0 va 8,0. Ham
lugng anthocyanin dugce xac dinh bang phuong phap
vi sai dé danh gia anh hudéng cua pH.

2.3. Xir ly théng ké

Panh gia sy khac biét c6 ¥ nghia bang phuong
phap Anova véi do tin cay 95% st dung phan mém
Stargraphics Centurion XV; st dung phan mém
Modde 5.0 dé b tri ma tran t6i uu va xir Iy két qua.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia thoi gian thu héi va hinh
dang hoa d4u biéc

Hinh 1. Cac dang khéc nhau ciia hoa dau biéc.
A) hoa dang déi; B) hoa dang don
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Hoa d4u biéc c6 sy da dang vé hinh thai va mau
sic (Havananda et al., 2019), moc tai cac tinh mién
Nam Viét Nam va cé thé cho ra hoa dang don hoic
hoa dang doi (Hinh 1). Cling véi mau sic hoa, hinh
dang hoa dau biéc ciing c6 thé anh huong nhiéu dén
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ham luong anthocyanin. Bén canh d6, hoat chit mau
anthocyanin ciing c6 thé bi tac dong nhiéu bai anh
sang mat troi. Ham luong anthocyanin cua hoa dang
don va hoa dang kép thu hai vao cac thoi diém khac
nhau dugc thé hién trong Hinh 2.

OHoa don
B Hoa doi
b
T b
- a T
=
T
8:00 - 8:30 14:00 - 14:30

Thoi gian hai

Hinh 2. Ham lwgng anthocyanin trong cac dang hoa dau biéc va thai gian hai khac nhau

Céc ky tir khac nhau trén cac cgt biéu thi mize dg sai khac & dg tin cdy 95% (P<0,05).

Hinh dang ctia hoa dau biéc va thoi gian thu hai
6 anh huéng dang ké dén ham lugng anthocyanin
thu nhian duoc. Hoa dang kép c6 ham lugng
anthocyanin cao nhat trong ngay khi duoc thu hai
vao séng sém (6 dén 6 gio 30), dat 21,4 mg/L dich
chiét, cao hon 11,4% va 23,6% so véi khi thu hai Itc
8 va 14 gio. Hoa dau biéc dang don c6 ham luong
anthocyanin cao nhat khi héi lic 8 gio, dat 18,4
mg/L dich chiét, cao hon cac thoi diém hai khac
nhung van thip hon 16,3% so véi hoa dang kép
dugc héi luc 6 gio sang. Hoa dang kép c6 mau sic
ruc rd, sb lwong canh hoa nhiéu nén ham luong
anthocyanin thu nhan duoc cao hon so véi hoa dang
don khi ly trich ¢ cung ty 1€ nguyén li¢u. Ham luong
anthocyanin thay ddi theo thoi gian thu héi c6 thé do
tac déng cua tia UV trong anh sang mat troi. Tai cac
thoi diém thu hai, cuong d6 UV ting dan tir sang
s6m cho dén budi trwa. Mot sé cong b cua Paulo et
al. (2011) va Wei et al. (2022) ciing da dé cap dén
viéc tia UV tac dong dén do bén cua hoat chit
anthocyanin. Pay la nhiing yéu t6 méi, c6 anh
huéng dén ham lugng anthocyanin trong hoa dau
biéc nhung chua dugc dé cap trong cac nghién ciu
trude day. Viéc danh giad anh huong cia thoi gian
thu hai va ham lugng anthocyanin trong cac dang
hoa s€ gitip nguoi dan dia phuong thu hai dugc hoa
dau biéc vai chat lugng tot nhét, tang hiéu qua ly
trich anthocyanin dé 1am nguyén liéu b sung vao
cac san pham khac nhau.
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3.2. Anh hwéng cua ty Ié hoa dau biéc dén
ham lwgng anthocyanin

Ty 1¢ nguyén liéu ¢ nhiéu anh huong dén viéc
tach chiét cac chat tir thuc vat thong qua ty Ié hoa
tan cuia cac hoat chat myc tiéu vao dung moi chiét.
Cung Vvéi do, qua trinh siy kho ciing co thé anh
huéng dén ham lwong va thoi gian ly trich
anthocyanin tir hoa dau biéc. Két qua thi nghiém
danh gia anh huong cua ty 18 hoa dau biée twoi va
hoa dau biéc khé dugc thé hién trong Hinh 3.

Ty & nguyén liéu c6 anh huong Ion dén ham
luong anthocyanin thu nhan dugc ddi véi ca hoa
tuoi va hoa kho. Ham lugng anthocyanin trong dich
chiét tang dan khi ting ty I¢ hoa dau biéc. O ty I¢ sir
dung 10% hoa tuoi, ham lwgng anthocyanin thu
dugc dat 17,39 + 0,6 mg/L dich loc, twong ung véi
hiéu xuat ly trich 1,7 mg anthocyanin/ g hoa tuoi.
Nghiém thuc sir dung 7,5% hoa tuoi ¢6 ham lugng
anthocyanin dat 13,75 mg/L dich chiét, nhung hiéu
sut trich ly lai cao hon so v&i khi sir dung 10% hoa,
dat 1,83 mg anthocyanin/ g hoa tuoi, twong duong
vaéi 18,3 mg/ g hoa khd. Ly trich anthocyanin tir hoa
dau biéc tuoi dem lai hiéu qua cao hon so véi khi sur
dung hoa kh. Hiéu suét ly trich nay cao hon dang
ké so vai cac cong bd trude day khi sir dung hoa khd,
v6i ham luong anthocyanin dat 2,19 — 3,18 mg/ ¢
nguyén liéu (Tri etal., 2019; Hong, 2020). Khi ngdm
hoa tuoi trong nuéc ndng, I6p mang té bao bi hu hai
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tao diéu kién cho chit mau khuéch tan vao dung dich
nhanh chéng. Trong khi d6, hoa dau biéc khd can
nhiéu thoi gian hon dé ngam nude. Hoa khd kho
chim trong nudc cling 1a mét tré ngai cho viéc ly
trich. Tuy nhién, viéc sir dung hoa dau biéc tuoi dé
ly trich anthocyanin doi héi co s¢ ché bién phai c6
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bién phap dé chu dong ngudn nguyén liéu cho viéc
san xuét lién tuc. Mot vai nghién ctru trude déy ciing
dd thu nhan anthocyanin trén hoa dau biéc tuoi
(Izirwan et al., 2020). Nhung viéc danh gid hiéu qua
thu nhan anthocyanin tir hai nguon nguyén liéu thi
chwa c6 nhiéu tac gia dé cap dén.

C

C
: I I

f
025 05 075 10

Hoa tuoi (%)

Hoa khé (%)

Hinh 3. Ham hrgng anthocyanin trong hoa dau biéc twoi va khé

Céc ky ti khac nhau trén cac cét biéu thi mire dg sai khac ¢ dé tin cdy 95% (P<0,05).

3.3. Anh hwéng caa thoi gian ly trich dén
ham lwgng anthocyanin

Thoi gian ly trich 12 yéu té co ban anh huong dén

ham lugng anthocyanin hoa tan vao dung dich. Thi

18.0

16.0

14.0

Ham lugng anthocyanin

nghiém danh gia hiéu qua ly trich anthocyanin vao
nu6c ¢ cac moc thoi gian 20, 40, 60 va 80 phut. Ket
qua thi nghiém dugc thé hién trong Hinh 4.

a 2
b
I I |
20 40 60 80

Thoi gian ly trich (phut)

Hinh 4. Anh hwéng cia thoi gian ly trich dén ham lwgng anthocyanin

Céc ky tur khac nhau trén cac cat biéu thi mize dé sai khac ¢ dg tin cdy 95% (P<0,05).

Thoi gian ly trich c6 anh huong nhiéu dén kha
nang thu nhan anthocyanin tir hoa dau biéc. Két qua
ghi nhan ¢ thoi diém 20 va 40 phat cho thay ham
lugng anthocyanin trong dung dich khéng khac biét
dang ké, dat lan luot 15,7+0,9 va 16,3+0,8 mg/L.
Thong thuong, thoi gian ly trich cang 1au, cac chat
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tan s& hoa tan cang nhiéu vao dung dich. Tuy nhién,
khi ly trich & 70°C trong thoi gian dai, anthocyanin
s& bi phan hay. Khi ly trich & cac méc thoi gian 60
va 80 phat, ham lwong anthocyanin trong dich chiét
giam lan luot 13,6% va 53,9% so véi ¢ thoi diém 20
phat. Nghién ctu ctia Abdullah et al. (2017) ciing
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cho thdy ham luong anthocyanin giam dang ké khi
ly trich & nhiét d6 cao trong thoi gian dai.
3.4. Anh hwéng cia nhiét do chiét dén ham
lwgng anthocyanin
Nhiét do 12 yéu t6 c6 anh huéng dén do bén mau
va toc do hoa tan cua hoat chat anthocyanin vao
25.0

. m 20 phat
S h
sh 40 phut
£ 200 P
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dung dich chiét. Hoa dau biéc tuoi sau khi thu hai
dugc ly trich hop chat mau & diéu kién thich hop vai
ty 1€ 7,5% (w/v) trong thoi gian 20 phut va 40 phat.
Két qua ly trich tai c&c nhiét do khac nhau duoc thé
hién trong Hinh 5.

¢ e E e =
L d d
1 I
60 70 80 90

Nhiét d6 ly trich (°C)

Hinh 5. Anh hwéng cia nhi¢t dd va thoi gian ngdm dén ham lwgng anthocyanin

Cac ky tu khac nhau trén cac cét biéu th; mite dé sai khac ¢ do tin cgy 90% (P<0,05).

Nhiét do ly trich c6 anh huong dang ké dén kha
nang thu nhan anthocyanin tir hoa dau biéc. O thoi
diém 20 phat, ham luong anthocyanin ting nhanh
khi ly trich ¢ nhiét @6 70°C so véi 60°C, dat 16,9+0,7
mg/L, khdng khéc biét so véi khi ly trich & nhiét do
80°C va 90°C. O thoi diém 40 phit, ham lwong
anthocyanin tang nhanh khi ly trich ¢ nhiét d6 50°C
va 60°C. Tuy nhién, & nhiét do ly trich 80 va 90°C,
ham luong anthocyanin giam dang ké so véi nghiém
thirc 70°C. Nhiét d6 va thoi gian ly trich c6 tac dong
dong thoi 18n kha ning hoa tan va d6 bén ciia phan
tir anthocyanin. Hai chi tiéu nay lai c6 sy thay doi
trai nguoc nhau theo thoi gian va nhiét do ly trich.
Céc thi nghiém sang loc V& tac dong riéng Ié cua
ting yéu t6 1én ham luong anthocyanin thu nhan

duogc gilp cho viéc chon loc céac thdng sb téi wu hoa
duoc cd dong hon. Trén co s¢ d6, phuong phap dap
tng bé mat bing phan mém Modde 5.0 dwoc su
dung dé t6i wu kha nang thu nhan anthocyanin véi
thoi gian tir 20 dén 60 phut va nhiét do tir 50°C dén
70°C.
3.5. Téi wu anh hwéng caa thoi gian va nhiét
d ly trich anthocyanin tir hoa dau biéc
tuoi

Nham tim hiéu tac dong ddng thoi cua thoi gian
ly trich trong khoang 20-60 phdt va nhiét do khoang
50-70°C, thi nghiém da xay dung cac nghiém thic
theo md ta trong Bang 1 va Bang 2. Cac két qua thu
dugc theo quy hoach thuc nghiém bac 2 dwoc trinh
bay trong Bang 3.

Biang 3. Anh hwéng cia cac bién dén ham lweng anthocyanin ly trich tir hoa dau biée twoi

Anthocyanin content Coeff. SC Std. Err. P Conf. int (1)
Constant 17,3684 0,2977 2,80056e-008 0,7653
X1 0,65000 0,2369 0,0406 0,6090
X2 0,95 0,2369 0,0102 0,6090
X1*X1 0,7289 0,3646 0,1020 0,9373
X2*X2 0,7289 0,3646 0,1020 0,9373
X1*X2 -0,6999 0,2901 0,0606 0,7459
N=11 Q*= 0,116 Cond. no. = 3,0822
DF=5 R?=0,890 Y-miss =0
R2 Adj. = 0,779 RSD =0,5804
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Conf. lev. = 0,95

Anh huéng caa mdi bién sé trong moé hinh hdi
quy dugc thé hién & Bang 3 vaéi mirc ¥ nghia 95%.
Két qua cho thiy nhiét do va thoi gian ly trich c6
anh huong dang ké dén ham luong anthocyanin thu
dugc. Trong khi d6, cac bién sb bac 2 lai khong tac
dong dén ham muc tiéu. Két qua xir ly sé liéu cho
thay tinh hdi quy ciia phuong trinh t6t véi R2= 0,890
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(>0,8). Dua trén két qua xu ly s6 liéu, cac tham sb
khong c6 y nghia (P>0,05) dugc loai bo, phuong
trinh hoi quy thu dugc nhu sau:

Y =17,3684 + 0,65000X; + 0,95X>

Trong d6, Y 1a ham lugng anthocyanin (mg/L),
X1 la thai gian ly trich (°C), Xz 1a nhiét do ly trich
(phuat).
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Hinh 5. Bé mit dap @ng thé hi¢n anh hwéng caa nhiét d va thoi gian ly trich dén ham hrong
anthocyanin

Hiéu qua thu nhan anthocyanin cao nhit duoc
xéc dinh thdng qua téi wu bang phan mém Modde
5.0. O thoi gian chiét 20 phat, nhiét do chiét 69,9°C,
ham lugng anthocyanin thu dwoc 19,8 mg/L. Kiém
tra thyc nghiém duoc thuc hién véi céc thdng sb
chiét t6i wu cho thdy dich chiét c6 ham luwong
anthocyanin dat 20,1 + 1,0 mg/L, twong duong véi
266 mg/ 100 g hoa khd. Nhiing nghién ciru gan day
str dung phuong phap dap tng bé mat nham tbi vu
hoa nhiét d6 va thoi gian chiét anthocyanin tir hoa
dau biéc ciing cho thay su khac biét khdng nhiéu vé
céc thdng s6. Nghién ctru ciia Thuy et al. (2021) cho
thdy dung dich anthocyanin chiét ¢ 74°C trong 56,8
phut c6 ham lugng dat 39,9 mg/L (ty 1€ nguyén liéu/
dung mdi la 1/20), trong duong va4i 83,8 mg/100 g
hoa khd. Tri et al. (2018) di tdi wu qué trinh tach
chiét anthocyanin tir canh hoa dau biéc khd (ty Ié
nguyén liéu/ dung méi s dung la 1/23) bing
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phwong phap dap tng bé mat véi dung mdi sir dung
1a ethanol 50%. Ham luong anthocyanin cao nhat
dat 132,7 mg/L khi chiét ¢ 60,6°C trong 46 pht,
twong duwong véi 318,5 mg/100g canh hoa kho.
Izirwan et al. (2019) da tach chiét anthocyanin tir
hoa dau biéc véi dung mdi 1a ethanol 95% (ty &
dung moi/ nguyén liéu la 15/1) & 60°C trong 15 phdt.
Ham lugng anthocyanin tong sé thu duoc dat hiéu
suit 45,7 mg/ 100 g hoa khd. Viéc str dung hoa dau
biéc twoi trong nghién ctru ndy ¢ thé 1a nguyén
nhan dan t6i su khac biét v& ham lugng anthocyanin
thu nhan so véi céc cong b trude ddy. Ngoai ra, hoa
dau biéc phat trién tai cac vang khi hau khéac nhau
s& ¢6 mau sic va ham luong hoat chét anthocyanin
khac nhau.
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3.6. Anh hwéng cia pH dung dich ly trich
den ham luwgng anthocyanin

Hoa dau biéc tuoi duoc ly trich trong nuéc ©
nhiét ¢ 70°C trong 20 phat. Anh huéng cua pH
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0.0
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dugc danh gia béng cach thay dbi pH dung dich ly
trich tr 3,0 dén 8,0. Ham lugng anthocyanin trong
cac nghiém thire dugc thé hién trong Hinh 6.

c
¥ c c

I I I |
5,0 6,0 7,0 8,0

pH dich chiét

Hinh 6. Anh hwéng cia pH dich chiét dén ham lweng anthocyanin

Cac ky tir khac nhau trén cac cgt biéu thi mize dg sai khac ¢ dg tin cdy 95% (P<0,05)

pH dung dich ly trich khéng chi lam thay ddi
mau sic dung dich ma con ¢ anh huéng déng ké
dén ham lugng anthocyanin thu nhan duoc thong
qua viéc thay doi trang thai cua phan tir hoat chét
nay. Khi pH dich chiét tir 5,0 dén 7,0, dung dich c6
mau tir xanh dén xanh tim, ham luong anthocyanin
dao dong tir 18,3 dén 19,0 mg/L, khac biét khdng cé
¥ nghia & do tin cady 95%. Ham lugng anthocyanin
trong dich chiét giam khi pH dung dich c6 tinh acid.
So véi khi chiét & pH 7,0, ham luong anthocyanin
giam 12,5% khi ly trich & pH 4,0 va giam 25,9% khi
ly trich & pH 3,0. Ham lwong chit mau ciing giam
dén 46,8% khi ly trich & pH 8,0. Su khéc biét nay la
do ¢ diéu kién base tit ca cac anthocyanin kém 6n
dinh (mét dac diém gia ting twong tng véi pH) va
c6 thé dan t6i cac con dwong phan hity khac nhau,
lam giam mau sac (Roberto et al., 2020). Viéc danh
gia hiéu qua ly trich anthocyanin tai cac gia tri pH
khac nhau gidip nang cao hiéu qua thu nhan hoat chét
va tao ra cac san pham c6 mau sic doc d4o tir hoa
dau biéc.

TAI LIEU THAM KHAO

Abdullah, M. M., Nuri, A., Purwiyatno, H., & Didah,
N. F. (2017). Thermal Degradation of
Anthocyanins in Butterfly Pea (Clitoria ternatea
L.) Flower Extract at pH 7. American Journal of
Food Science and Technology, 5(5), 199-203.
http://pubs.sciepub.com/ajfst/5/5/5,
doi:10.12691/ajfst-5-5-5

114

4. KET LUAN

Hoa dau biéc tuoi dang d6i duoc thu hai vao
khoang 6 gio sang cho hiéu qua ly trich anthocyanin
t6t nhat. Nhiét do va thoi gian ly trich ¢6 anh huéng
dang ké dén ham luong anthocyanin. O ty 1¢ nguyén
liéu 7,5%, dich chiét c6 ham lwong anthocyanin cao
nhat khi ly trich v&i nude ¢ nhiét do 69,9°C trong
thoi gian 20 phut. pH ciing ¢6 anh hudng dén qué
trinh ly trich, ham luong anthocyanin cao nhét khi
ly trich pH tir 5,0 dén 7,0. Két qua nghién ctru 1a co
s& cho viéc st dung hoa dau biéc nhu mét ngudon
anthocyanin, giup dem lai nguon thu nhap tang thém
cho ngudi dan dia phuong va hinh thanh nén céc
viing trong hoa dau biéc 1am nguyén lidu cho cac co
s& ché bién su.
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