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TOM TAT

Hoa dau biéc (Clitoria ternatea L.) 13 cay duoc liéu chira nhiéu hop chit c6 hoat tinh
sinh hoc quy giup hd tro phong va diéu tri mot sé bénh. Nghién ctru nay duoc thyc hién
nhim danh gia su anh hudng cua cac diéu kién trich ly bao gdm: ndng dé dung moi
ethanol, ty 1& dung moi/ nguyén lidu va thoi gian trich ly dén ham luong polyphenol tong,
flavonoid tong va alkaloid tong. Thi nghiém dugc thyc hién theo phuong phap dap ting bé
mit (RSM) - phuong an ciu tric ¢6 tim (CCD), céac gia trj t6i uu dé trich ly polyphenol
téng va flavonoid tong nhu sau: ndng do ethanol 1a 60%, ty 1& dung moi/ nguyén lidu 1a
1:1 (v/w) va thoi gian trich ly 1an luot 12 12 96 gio va 48 gid. Pi véi trich ly alkaloid tong
nhu sau: ndng d ethanol 1a 60%, ty 1¢ dung moi/ nguyén lidu 1a 2:1 (v/w) va thoi gian
trich ly 1 96 gio. Tai diéu kién chiét t6i wu, ham luong polyphenol, flavonoid va alkaloid
thu duoc lan luot 1a 270,308 pg GAE/ml dich chiét, 331,410 pg QE /ml dich chiét va
39,118 ug AE/ml dich chiét. Két qua cho thay dich chiét tir hoa dau biéc chtra lugng 16n
cac hop chat duoc liéu c6 tiém ning sir dung lam chéat chéng oxy hoa ty nhién.

Tir khéa: Hoa dau biéc (Clitoria ternatea L.), hop chit thuc vat, phuong phap dap
ung bé mat (RSM), phuong &n cau triac c6 tam (CCD).
ABSTRACT

Blue pea flower (Clitoria ternatea L.) is a medicinal plant containing many
secondary metabolites that help prevent and treat diseases. This study aims at identifying
the optimal values of different factors directly influencing the polyphenols, flavonoids,
and alkaloids: ethanol concentration, liquid/solid ratio, extraction duration. These three
factors were subsequently optimized using the response surface methodology - central
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composite design. Results showed that total polyphenol, total flavonoid have the most
optimal 60% ethanol, 1:1 liquid/solid ratio and the extraction time of 96 hours and 48
hours, respectively. Total alkaloids have the most optimal 60% ethanol, 2:1 liquid/solid
ratio and the extraction time of 96 hours. In optimized, total polyphenols 270,308 ug
GAE/ml extract, total flavonoids 331,410 ug QF /ml extract and total alkaloids 39,118 ug
AE/ml extract. Blue pea flower can be used as a material source in extracting secondary

metabolites which contain antioxidant activity..

Keywords: Blue pea flower (Clitoria ternatea L.), secondary metabolites, Response
Surface Methodology — RSM, Central Composite Design - CCD.

1. GIOI THIEU

Hoa dau biéc (Clitoria ternatea L.) con
dugc biét dén véi tén goi bong biéc hay
dau hoa tim thudc ho dau (Fabaceae) [1].
Delphinidin 1a anthocyanin chinh tao ra
mau xanh lam dam dén tim cua loai hoa
nay [2]. M6t sb6 hop chit chuyen hoa thi
cap quan trong co tic dung hd trg phong
va tri bénh c6 trong hoa dau biée dugc ké
dén nhu flavonoid, flavonol, anthocyanin,
polyphenol, alkaloid [3, 4, 5]. O Viét Nam,
hoa dau biéc thuong dugc dung lam thuc
udng va tao mau thuc phdm [6]. Bén canh
d6, hoa dau biéc con tac dung hd tro diéu
trj bénh cao huyét ap va rdi loan ho hap
[7]; viém khop [8]; bao vé gan [9]; bénh
tiéu duong [10]; bénh viém da [1]. Ngoai
ra, hoa dau biéc con c6 hoat tinh chéng oxXy
hoa giup loai bo cac gbe ty do [11]; 6n dinh
nhiét [12]; ngdn ngira, hd tro diéu tri ung
thu [13] va duoc tng dung 1am chét chi thi
phat hién han the [14].

Hién nay, cac hop chét thuc vat ¢6 hoat
tinh sinh hoc giup hd trg phong va diéu tri
mot s6 bénh lién quan dén stress oxy hoa
dang dugc quan tdm. Quy trinh trich ly cac
hoat chat trong duoc liéu thuong chu trong
dén hai yéu t6 1a diéu kién va hiéu suat
trich ly. Thong thuong, cac nha nghién ctru
su dung phuong phap co dién 1a luan phlen
ting bién nham thay doi cc thong s6 khao
sat trong qua trinh t6i wu hoa. Tuy nhién,
phuong phap nay khong thé hién ro rang

sy tuong tac hay anh hudng gitta cac bién
v61 nhau. Do do, hién nay cac nha khoa
hoc thuong su dung phuong phép dap ung
bé mit (Response Surface Methodology -
RSM) két hop voi thiét ké phirc hop trung
tam (Central Composite Design - CCD)
dé toi wu hoa cac thong sé trong qué trinh
trich ly [15,16]. Phuong phap nay da duoc
ding dé toi uu hoa cho qua trinh trich ly
cac hop chét c6 hoat tinh sinh hoc cao nhu
polyphenol [17,18, 19], flavonoid [20, 21],
anthocyanin [22, 23].

Trong nghién cru nay, cac yéu td anh
hudng dén qua trinh trich ly cac hop chat
¢6 hoat tinh sinh hoc dugc t6i vu hoa theo
phuong phap RSM - phuong 4&n CCD voi
muc tiéu tim ra gia trj t6i wu ctia cac nhan
td tac dong truc tiép dén qua trinh trich ly,
tor d6 thu duoc luong 16n hop chét sinh hoc
co nguén géc thuc vat, 1am tién dé tao san
pham mg dung trong y hoc ciing nhu dugc
pham.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1 Vat liéu

Hoa dau biéc duoc thu vao budi sang
tr 7 - 8 gio trong khudn vién truong Dai
hoc Su pham K§ thuat Vinh Long. Hoa
duoc chon 1a nhiing hoa truong thanh, da
no hoan toan, khong bi sau bénh. Sau do,
hoa dugc chuyén dén phong thi nghiém,
rira sach bang nudc may, dé rao nude trong
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diéu kién phong va tién hanh thi nghiém.
2.2 Héa chit

Ethanol (Viét Nam), methanol (Trung
Quéc), Folin-Ciocalteu (Trung Qudc),
acid gallic (Trung Qudc), Na,CO, (Trung
Qudc), AICI, (Trung Quoc) HCl (Viét
Nam), NaH PO (Trung Qudc), KH,PO,
(Trung Quoc) Bromocresol green (Trung
Quoc) quercetin (An D), atropine (Trung
Qudc), chloroform (Viét Nam).
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2.3 Thiét ké ma tran RSM-CCD

Ba yéu t6 ¢6 anh huong nhit dén ham
luong polyphenol tong, flavonoid tong
va alkaloid tong trich ly tir hoa dau biéc
1a nong do ethanol (%), ty 1& dung moi/
nguyén liéu (v/w) va thoi gian trich ly (gi0)
duoc chon dé tién hanh thi nghiém theo
RSM-CCD nhim xac dinh gia tri t6i vu va
dugc nghién ctru ¢ 5 murc trong CCD 15 thi
nghiém (Bang 1).

Bang 1: Nong do ethanol (%), ty 1é dung moi/ nguyén liéu (v/w) va thoi gian trich ly (gio)
ding trong phuong phap dap tmg bé mit (RSM) - phuong an cau tric c6 tim (CCD)

. Pham vi Mirc danh gia
Yéu to A
nghién ciru - -1 0 +1 | +a
Nong do ethanol (%) 0 —90% 15 30 45 | 60 | 75
Ty 1¢ dung moi/ nguyén liéu (v/w)| 0,5-2,5 0,5 1 1,5 2 2,5
Thoi gian trich ly (gi0) 24 - 120 24 48 72 9 | 120

Ham dap tng dugc chon 1a ham lugng
polyphenol tong (ng GAE/ml), flavonoid
tong (ug QE/ml) va alkaloid tong (ug AE/
ml). M6 hinh téi wu héa dugc biéu dién
bang phuong trinh bac 2:

Y = b, + bx, + bx+ bx+ b”X12+

2 2
bzzxz + b Xy blZXlXZ + b23X2X3 + b13X1X3

Trong do:
-b,b.,b lacachesobac 1

1?7220 73

-b,,b._,b 1acachesobac2

117 722% 733
-b,,, b23, b1,3 la cac hé $6 tuong tac cua

ting cap yéu to

- X, X, X, 1a cac bién doc lap

2.4 Xac dinh ham luwgng polyphenol
téng

Ham lugng polyphenol tong sé duoc
xac dinh theo phuong phap cua Yadav et
al., (2011) 24 ¢6 hi¢u chinh. Chuyén 0,3
ml dich chiét va 3 ml dung dich Folin-

Ciocalteu 10% cho vao 6ng nghiém dé
phan tng trong 5 phut. Tiép dén, thém 3
ml Na,CO, 2% va u téi trong 45 phut. Sau
do, hon hop duoc do ¢ budc song 765 nm
trén may quang phd ké (Model: UV 2602).
Thi nghiém dugc thyc hién voi ba lan lap
lai. Acid gallic duoc ding dé xay dung
duong chuan va két qua dugc biéu dién
bang microgam acid gallic twong dwong
(ug GAE)/ml dich chiét.

2.5 Xac dinh ham lugng flavonoid
tf;ng

Ham luong flavonoid tong sé duogc xac
dinh theo phuong phap cua Chang et al.,
(2002) 1251 ¢ hiéu chinh. Chuyén 0,625 ml
dich chiét va 1,875 ml methanol cho vao
6ng nghiém dé phan ung trong 5 phat. Ké
dén, thém 0,125 ml AlCI, 10% dé phan ung
trong 6 phut. Tiép theo, cho thém 0,125 ml
KﬁzPO , IM va 3.5 ml nude vao hon hop
dé ¢ nhiét do phong trong 45 phut. Sau do,
hén hop duoc do & bude song 415 nm. Thi
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nghiém duoc thyc hién voi ba lan lp lai.
Quercetin dugc dung dé xay dung duong
chuan va két qua duoc biéu dién bang
microgam quercetin turong duong (ug QE)/
ml dich chiét.

2.6 Xac dinh ham hrong alkaloid tong

Ham luong alkaloid tong s6 dugc xéac
dinh theo phuong phap cua Shamsa ef al.,
(2008) 29 ¢6 hiéu chinh. Chuyén 1 ml HCI
2N cho vao 1 ml dich chiét rdi loc bo can.
Cho phan dung dich vao binh tach chiét,
thém 3,5 ml bromocresol va 5 ml dém
phosphate 2M. Lic manh dung dich véi
8 ml chloroform, chd cho tach 16p hoan
toan thi thu phén dung dich dudi. Sau do,
hdn hop duge do & bude song 430 nm. Thi
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nghiém duoc thyc hién voi ba lan lap lai.
Atropine dugc dung dé xay dung dudng
chuan va két qua dugc biéu dién bang
microgam atropine twong duong (ug AE)/
ml dich chiét.

3. KET QUA VA THAO LUAN

3.1. T6i wu hoéa cac yéu té anh hwong
ham lwong polyphenol tong

Thi nghiém RSM-CCD duogc tién hanh
dé xac dinh gia tri t6i vu cua cac yéu tb
va s6 litu duoc xir Iy bang phin mém
Design-Expert 13.0.5.0°. Két qua ham
luong polyphenol tong, flavonoid tong va
alkaloid tong duoc tién doan theo mé hinh
duoc trinh bay ¢ bang 2.

Bang 2: Ké hoach thuc nghiém theo phuong phap dap tmg bé mit - phuong an
céu tric c6 tam dé toi ru hoa ham luong polyphenol tong, flavonoid tong va alkaloid
tong trich ly tir hoa dau biéc

Yéu to Hop chit sinh hoc
Thi N§§ ) dug Il:':;,i, 2:: Polyphenol | - voind téng | Alkaloid téng
HERS etha.nol nguyén | trichly one (ug QE/ml) (ng AE/ml)
%) | lidu (v/w) | (gio) | (H& GAE/mI)

1 45 1,5 72 |276,188 +3,570| 336,278 + 1,475 | 40,153 + 0,203

2 45 0,5 72 |228,203+2,100| 294,093 + 1,382 | 34,573 0,170
3 45 2,5 72 | 198,488+ 1,050 | 258,693 + 1,929 | 30,928 + 0,0889

4 30 1,0 48 216,653 +5,653| 282,145+ 3,080 | 33,875+ 1,009

5 60 1,0 48 259,178 £2,415| 331,410+ 3,194 | 38,533 + 1,132

6 60 1,0 96 |270,308 + 3,758 330,673 £9,560 | 39,815 + 0,203

7 75 1,5 72 250,778 + 0,905 | 325,510 £ 9,709 | 36,485 + 0,260

8 60 2,0 48 |252,458 £4,247| 312,678 + 7,476 | 37,408 + 0,270

9 45 1,5 120 (246,158 + 5,950 | 276,393 +5,963 | 35,113 % 0,390

10 30 1,0 96 222,323 +4,288| 288,783 + 1,407 | 34,033 +2,258

11 45 1,5 24 234,608 +9,639| 300,435 +4,200 | 35,608 + 0,327

12 15 1,5 72 |185,888+0,105| 225,063 + 0,967 | 26,158 % 0,045

13 60 2,0 96 |264,218 +0,840| 324,035+ 9,869 | 39,118 +2,160

14 30 2,0 48 |210,458 £7,375| 270,345+ 1,554 | 32,485+ 0,225
TRUONG BDAIHOC SUPHAM KY THUAT VINH LONG 5
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15 30

2,0

96

204,368 £ 0,315

260,168 + 1,407

31,558 £ 2,093

Sau khi phan tich phuong sai ANOVA,
phuong trinh da thirc bac hai dugc dung
nhu mot mod hinh dé tién doan ham luong
polyphenol tong, flavonoid tong va alkaloid
tong:

Polyphenols = 276,57 +20,13x, - 6,02x,
+2,85x, - 14,51x* - 15,76x,7 - 9,00x,?

Flavonoids = 341,56 + 24,89x, - 8,54x,
-2,56x, - 15,91x > -15,63x 7 - 12,63x°

Alkaloids = 41,00 +2,73x, - 0,8128x, +
0,0787x, - 2,31x,2 - 1,96x 2 - 1,30x 3

(Trong do, x: Nong d6 ethanol, x,: Ty
1¢ dung mdi/nguyén li¢u, x,: Thoi gian
trich ly).

Két qua phan tich ANOVA cta mé hinh
du doan ham lugng ham lugng polyphenol
tong trich ly tir hoa dau biéc dugc trinh
bay Bang 3. Trong do, gia tri p-value cua

mo hinh 14 0,0021 (c6 ¥ nghia théng ké &
muirc ¥ nghia 5%). Hé s6 hdi quy (R?) cta
mo hinh 14 0,9728, nghia 13 c¢6 97,28% sb
liéu thuc nghiém tuong thich véi s lidu
dy doan theo mo hinh; trong khi do, gia tri
R? dy doan (0,7567) phu hop voi R? didu
chinh (0,9238) voi dd 1éch 0,1671 (nho hon
0,2). Ty 1é tin hiéu so v6i nhiéu 1a 15,6443
(16n hon 4 nhiéu), diéu d6 ching t6 tin hiéu
da ddy du dé st dung du doan ham luong
polyphenol. Ngoai ra, hé s6 bién thién
(%CV) cta mo hinh 13 3,28; cho thiy mo
hinh dang tin cay. Theo Chen et al., (2020)
221 gi4 tri %CV cho biét muc do chinh xéac
cua thi nghiém, cac thi nghiém c6 do tin
cdy thap thuong co gia tri %CV cao, va
nguoc lai. Tom lai, két qua nghién ctru cho
tha?iy mé hinh diéu c6 céc thi nghiém dugc
thuc hién 1a dang tin cdy.

Bang 3: Phan tich thong ké ANOVA céc yéu té anh hudng ham luong polyphenol
tong trich ly tir hoa dau biéc

Yéu to T)?:l% df b?;;:l;ghl::;l:g Giz;tri Gii tri Y nghia
phwong

M hinh 10591,33| 9 1176,81| 19,86 0,0021| Y nghia
X -Néng do Ethanol (%) | 648589 1 6485,89 | 109,48 | 0,0001
fgzugzrﬁlg‘i% /r\r;‘;)i/ 580,69 1 580,69 9,80 0,0259
X,-Thoi gian (gio) 129,79| 1 129,79|  2,19| 0,1989
X, 16,07| 1 16,07| 02713 0,6247
X,, 67,92| 1 67,92 1,15] 0,3332
X, 1548 1 15,48 | 0,2614| 0,6309
X2 2332,74| 1 2332,74| 39,38 0,0015
X2 2750,82| 1 2750,82| 46,43 0,0010
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V| | T |Gt G
phuong
X2 897,11 1 897,11 15,14| 0,0115
R? 0,9728
%CV 3,28

Céc yéu tb trong thi nghiém t6i uvu hoa
ham luong polyphenol téng co sy twong tac
v6i nhau timg cdp va dugc thé hién trong
biéu do dap ung bé mat (Hinh 1). Két qua
cho thay nong d¢ ethanol va ty 1é dung moi/
nguyén liéu c6 anh huong dén hidu suit trich
ly. Két qua mo hinh d4p (mg bé mit cho
thiy ham luong polyphenol tong cang ting
khi néng do ethanol cang ting, tuy nhién
khong vuot qua 60%. Nguoc lai, ty 1€ dung
moi/ nguyén liéu giam dén murc 1,0. Trong
d6, nong do ethanol 1a yéu t6 anh huéng

Polyphenol (g GAE/ml)

B: Ty & dung méi/ nguyén liéu (v/w)

15 27 39 51 63 75

A: Ndng d6 Ethanol (%)

nhit dén ham luong polyphenol tong. Diéu
nay phu hop véi nghién ciu cua Ly Hai
Triéu va ctv (2019) 2% va Hb Ba Vuong va
ctv (2015) 27 déu xac dinh ndng d6 ethanol
1a yéu t6 chi phdi manh dén ham luong
polyphenol dugc trich ra tir 14 nhau va 14 6i
bang phuwong phap dap tng bé mit RSM.
Nhu vay, két qua thuc nghiém phu hop véi
két qua mo hinh, cac két qua nay dang tin
cdy va tim ra dugc nong do ethanol phu hop
1a yéu t6 anh hudng nhat &én qua trinh trich
ly polyphenol tong tir hoa dau biéc.

Polyphenol (g GAE/ml)

B: Ty 1& dung méi/ nguyén liéu (v/w) 0515

Hinh 1: Bé mdt ddp iing ciia ham luong polyphenol téng theo ndng dé ethanol va ty Ié dung méi/ nguyén liéu
bdng phdn mém Design Expert

Tir két qua phan tich bé mat dép tmg,
quy trinh trich ly polyphenol dugc xéac dinh
v6i nhitng diéu kién sau: nong do ethanol
1a 60%, thoi gian trich ly 1a 96 gio va ty 1¢
dung moéi/ nguyén li¢u 1a 1:1 (v/w). Ham

luong polyphenol ¢é gia tri toi uu du doan
12 270,308 pg /ml.

3.2 T6i wu héa cac yéu t6 anh hwéng
ham lwong flavonoid tong

TRUGONG DAl HOC SU PHAM KY THUAT VINH LONG 7
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Két qua phan tich ANOVA ciia mé hinh
du doan ham luong ham luong flavonoid
tong trich ly tir hoa dau biéc dugc trinh
bay Bang 4. Trong do, gia tri p-value cua
mo hinh 13 0,0023 (c6 ¥ nghia thong ké &
mirc ¥ nghia 5%). Hé s6 hoi quy (R?) cta
mo hinh 14 0,9718, nghia 13 ¢6 97,18% sb
liéu thuc nghiém tuong thich véi s6 lidu
du doan theo md hinh; trong khi d6, gia tri

ISSN 2681 5-9945

R? dy doan (0,7375) phu hop voi R? diéu
chinh (0,9211) v6i d6 1éch 0,1836 (nhé hon
0,2). Ty 1é tin hiéu so véi nhiéu 1a 15,1133
(16n hon 4 rat nhiéu), diéu d6 ching to tin
hiéu da day du dé sir dung dy doan ham
luong flavonoid. Ngoai ra, h¢ sb bién thién
(%CV) ctia md hinh 1a 3,12 cho thdy mo
hinh dang tin cay.

Bang 4: Phan tich thong ké ANOVA cac yéu t6 anh huong ham luong flavonoid
tong trich ly tir hoa dau biéc

v [T [ Tt |G G0 g
M& hinh 14572,61| 9 1619,18|  19,17| 0,0023| Y nghia
X ,-Néng d¢ Ethanol (%)| 9912,64| 1 9912,64| 117,36| 0,0001
féug-‘énleh‘iﬁn(% /n;?i/ 1165,97| 1 1165,97| 13,80 0,0138
X,-Thoi gian (gic) 105,08 1 105,08]  1,24| 0,3154
X, 28,29] 1 28,29| 0,3350| 0,5878
X,, 25,06 1 25,06 0,2967| 0,6094
X, 2,79 1 2,79| 0,0330| 0,8630
X2 2803,00 1 2803,00( 33,18] 0,0022
X2 2706,37| 1 2706,37|  32,04| 0,0024
X2 1765,74| 1 1765,74|  20,90| 0,0060
R 0,9718
%CV 3,12

Ham lugng flavonoid tong chiu anh
huong bac 1 vabac 2 cia ca 3 yéu to ndong do
ethanol, ty 1¢ dung moi/ nguyén li¢u va thoi
gian trich ly. Cac yéu t6 trong thi nghiém
t6i wu hoa ham lugng flavonoid tong c6 su
tuong tac voi nhau timg cap va tir biéu d6
dap tng bé mat ¢ thé xac dinh duge gia tri
t1 wru ctia ting yéu t6 (Hinh 2). Két qua mo
hinh dap mg bé mit cho thiy anh huong
cua sy tuong tac giita ndng do ethanol va
ty 18 dung méi/ nguyén liéu dén ham luong

flavonoid tong. Khi nong do ethanol ting
thi ham luong flavonoid ting va dat tbi
vu nhét khi nong do ethanol & mic 60%;
nguoc lai ty 1€ dung méi/ nguyén li¢u giam
dén muc 1,0. Diéu nay phi hop véi nghién
ctru cua Xu et al., (2016) 128 va Jing et al.,
(2015) 21 x4c dinh ndng d6 ethanol 1a yéu
t6 chi phdi manh dén ham luong flavonoid
dugc trich ra tir hoa hong mai va cay dinh
lang bang phuong phap dap Gmg bé mit.
Nhu vay, két qua thuc nghiém phi hop véi
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két qua mo hinh, tir d6 tim ra dugc nﬁ‘)ng do
ethanol phu hop 14 yéu t6 anh hudng nhat

Flavonoid (@g QE/ml )

B: Ty & dung méi/ nguyeén liéu (v/w)

A: Nong d6 Ethanol (%)

Flavonoid (g QE/ml)

ISSN 261 5-9945

dén qua trinh trich ly flavonoid tong tir hoa
dau biéc.

B: Ty 1é dung m6i/ nguyén liéu (v/w)

0515

Hinh 2: Bé mdt ddp ting ctiia ham Iu'ong flavonoid téng theo néng dé ethanol va ty I1é dung méi/ nguyén liéu
bédng phdn mém Design Expert

Tir két qua phan tich mo hinh bé mat
dap tng cho thidy ham lugng flavonoid dat
gia tri toi uu 1a 331,410 pg /ml khi thyc
hién trich ly & nong do ethanol 1 60%, thoi
gian trich ly 1a 48 gio va ty 1€ dung moi/
nguyén liu la 1:1 (v/w).

3.3 T6i wu héa cac yéu t6 anh hwéng
ham hrgng alkaloid tong

Két qua phan tich ANOVA ctia mé hinh
dy dodn ham lugng ham luong alkaloid
tong trich ly tir hoa dau biéc duogc trinh
bay Bang 5. Trong do, gia tri p-value cua

mo hinh 13 0,0014 (c6 y nghia thong ké &
murc ¥ nghia 5%). Hé s6 hoi quy (R?) cua
mo hinh 13 0,9771, nghia 1a ¢6 97,71% s
lidu thyc nghiém twong thich véi s6 liéu dy
doan theo mo hinh; trong khi do, gia tri R?
du doan (0,7584) phu hop v6i R? diéu chinh
(0,9359) véi do 1éch 0,1775 (nhoé hon 0,2).
Ty 1é tin hiéu so véi nhiéu 1a 18,6792 (16n
hon 4), diéu d6 chtng to tin hiéu di day du
dé sir dung dy doan ham luong alkaloid.
Ngoai ra, hé s6 bién thién (%CV) ciia mo
hinh 14 2,75 cho thiy mé hinh d4ng tin cay.

Bang 5: Phan tich thong ké ANOVA cac yéu t anh huong ham luong alkaloid tong
trich ly tir hoa dau biéc

Téng . - e e
Yéu tb binh dr 'Frung binh | Gia tri | Gia tri Y nghia
binh phuwong F p
phuong

Mo hinh 198,33 9 22,04/ 23,70 0,0014| Y nghia
Xl-Néng do6 Ethanol (%)| 118,83 1 118,83 127,82]<0,0001
XTIy 16 dung moif) g 571 10,57| 11,37| 0,0199
nguyén liéu (v/iw)
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Yéu t6 f);’;‘f df b'f;ﬁl;ghllligl?g Giz;tri Gii tri Y nghia

phuong

X,-Thoi gian (gio) 0,0992 1 0,0992| 0,1067| 0,7571

X, 0,5356 1 0,5356| 0,5761| 0,4821

X3 1,74 1 1,74 1,87 0,2292

X, 0,0496 1 0,0496| 0,0534| 0,8265

X? 59,30 1 59,301 63,79 0,0005

X2 42,40 1 42,401 45,61| 0,0011

X;? 18,84 1 18,84 20,26| 0,0064

R? 0,9771

%CV 2,75

Cac yéu tb trong thi nghiém tdi vu hoa
ham lugng alkaloid tong cé su tuong tac
v6i nhau duogc thé hién trong biéu d6 dap
mg bé mat (Hinh 3). Két qua cho thay
dung méi 1a mot trong cac yéu t chinh
anh huong dén qud trinh trich ly. Khi
ndéng do ethanol ting tir 15% lén 75%,
ham lugng alkaloid tong dat tdi uu &
60%. Bén canh do, tang ty 1¢ dung moi/
nguyén liéu dan dén ting hiéu suat trich
ly. Biéu nay phu hop véi nghién ctru cua

Alkaloid (ug AE/ml )

25
s
:

B: Ty Ié dung méi/ nguyén liéu (v/w)

15 27 39 51 63 75

A: Ndng dé Ethanol (%)

Xiong et al., (2016) *! va Ruan et al.,
(2017) 5% xac dinh ndng d6 ethanol 14 yéu
t6 chi phbi manh dén ham luong alkaloid
dugc trich ra tir hoa sen va hoa bdi mau
bing phwong phap dap ung bé miat RSM.
Nhu vay, két qua thuc nghiém phu hop
v6i két qua mo hinh, cac két qua nay dang
tin cdy va tim ra duoc ndng do ethanol va
ty 1€ dung moi/ nguyén liéu phu hgp anh
huong dén qua trinh trich ly alkaloid tong
tir hoa dau biéc.

Alkaloid (ug AE/ml)

B: Ty Ié dung méi/ nguyén liéu (v/w) ' 05 15

Hinh 3: B&é mdt ddp ting ctia ham luong flavonoid téng theo néng dé ethanol va ty 1é dung méi/ nguyén liéu
bdng phdn mém Design Expert

Tir két qua phan tich bé mat dap ung,

10

didu kién toi wu dé trich ly alkaloid tong

TAP CHi KHOA HOC | s 3ors



JOUPI’ICII o]( Science - V L U T E

dugc xac dinh voi nhitng diéu kién sau:
nong do ethanol 1a 60%, thoi gian trich ly
la 48 gio va ty I¢ dung moi/ nguyén liu la
2:1 (v/w), ham luong alkaloid dat dugc la
39,118 pg /ml.
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3.4 Kiém dinh mé hinh thyec té
Két qua kiém dinh mo hinh thyc té dugc
trinh bay trong bang 5. Cac thi nghiém

kiém dinh duoc thuc hién v6i ba lan lap lai.

Bang 5. Kiém dinh moé hinh thyc té trich ly polyphenol tong, flavonoid téng va

alkaloid tong cua hoa dau biéc

Laplail | Laplai2 | Laplai3 Trung binh
Polyphenol téng (g GAE/ml) | 270,122 | 276,389 269,037 | 271,849 + 3,969
Flavonoid tong (g QE/ml) 330,319 | 333,608 | 329,244 | 331,057 +2,274
Alkaloid tong (ng AE/ml) 40,331 39,624 41,948 40,634 £ 1,191

Trong d6, ham lugng polyphenol tong va
alkaloid téng dat gié tri cao hon so vdi mo
hinh du doan, cac gia tri 1an lugt 14 271,849
ug GAE/ml (so véi mo hinh 1a 270,308 pg
GAE/ml) va 40,634 ug AE/ml (so v&i mo
hinh 1a 39,118 ng AE/ml). Trong khi do,
ham luong flavonoid tong twong duong vai
md hinh dy doan 1a 331,057 pg QE/ml (so
v6i mo hinh 1a 331,410 pg QE/ml). Nhu
vay, nghién ctru da xac dinh cac gia tri tdi
wu cho timg hop chét trich ly trong hoa dau
biéc di duge danh gia mirc 6 mo hinh va
kiém dinh thuc t& nén két qua nay c6 do
tin cay cao.

4. KET LUAN

Nghién ctru da xay dung dugc mé hinh
toan hoc mé ta anh huéng cia 3 nhén t6
(ndng do6 ethanol, ty 16 dung moi/ nguyén
liéu va thoi gian trich ly) dén ham luong
cac hop chat sinh hoc. Cac gia tri t6i uu
dé trich ly polyphenol téng va flavonoid
tong nhu sau: ndong do ethanol 1a 60%, ty 1¢
dung mdéi/ nguyén li¢u 1a 1:1 (v/w) va thoi

gian trich ly 1an lugt 13 14 96 gio va 48 gio.
Dbi véi trich ly alkaloid tong nhur sau: nong
dd ethanol 1a 60%, ty 1¢ dung moi/ nguyén
ligu 1a 2:1 (v/w) va thoi gian trich ly 1a 96
gio. Tai diéu kién chiét toi wu, ham luong
polyphenol, flavonoid va alkaloid thu dugc
lan luot 12 270,308 ug GAE/ml dich chiét,
331,410 pg QE /ml dich chiét va 39,118
ug AE/ml dich chiét. Cac gia tri kiém dinh
thuc t& tir mo hinh tdi wu hoa polyphenol
tong, flavonoid tong va alkaloid téng lan
luot 1a 271,849 pg GAE/ml, 331,057 pg
QE/ml va 40,634 pg AE/ml.

Cong cu thiét ké thi nghiém ti wu nhiéu
nhan t theo phuong phap dap tng bé mat
(RSM) - céu triic c6 tam (CCD) 1a mot
cong cu hiru ich cho viée t6i wu hoa gia tri
cta cac yéu té co anh huong dén qua trinh
trich ly hop chit sinh hoc. Pong thoi, két
hop véi phan mém chuyén dung Design -
Expert gitip giam dang ké s6 luong cac thi
nghiém va thoi gian thuc hién thi nghiém.
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