Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN DE

bau cove (Phaseolus vulgaris L.) 1a mdt loai cay tr(‘Sng phé bién tai Viét Nam,
cling nhu trén toan thé gi¢i. Bén canh ham luong 16n céc polysaccharid, dau cove
con chira nhiéu thanh phan hoat chat quy gia v6i nhing tac dung sinh hoc quy nhu
chdng oxi hoa, chong ung thu, ngin ngira bénh tiéu duong v.v [1-3]. Trong sd cac
thanh phan thi cip cua dau cove, flavonoid ciing 1a mot 16p chéat thuong gap [1].
Nhiéu nghién ctru di chi ra rang, cac flavonoid nhu myricetin 3-O-glucoside,
quercetin 3-O-glucoside, kaempferol 3-O-(6"-malonyl)glucoside va kaempferol 3-
O-(malonyl)glucoside chiém thanh phan dang ké trong trong dau cove (P. vulgaris)
[4]. Cac hop chét flavonoid dugc biét dén vé6i rat nhiu hoat tinh sinh hoc quy gia
[5], do do, viéc tao ra cac ché phdm tir tr nhién giau thanh phan hoat chat nay c6 y
nghia rat 16n vé& mit y hoc, khoa hoc, cling nhu doi séng. Du 1a mét loai thuc phém
rat pho bién trong doi sdng va da dugc khoa hoc thé gi6i nghién ciru rat nhiéu vé
thanh phén va tac dung sinh hoc, cho téi nay, tai Viét Nam, chua c6 mdt cong bd
nao vé khao sat cac diéu kién chiét xuét flavonoid tir dau cove dugc xuét ban. Boi
qué trinh t6i uu hoa can thuc hién nhiéu thi nghiém nhim lua chon céac thong sO
khac nhau nén cac nghién ctru hién dai thuong st dung cac phuong phap quy hoach
thuc nghiém nhu thiét ké t6 hop trung tdm (Central Composite Designs - CCD) hodc
Box-Behnken dé thiét k& va lya chon nhing thi nghiém quan trong nhat, dong thoi
giam bat sb luong thi nghiém khong can thiét [6-9]. Két qua thuc nghiém két hop sir
dung phuong phap t6i wu héa, vi du phuong phap bé miat dap ing (Response Surface
Methodology - RSM) s€ cho ra diéu kién tot nhat dé dat duoc muc tiéu cua thi
nghiém [7-9].

Nghién ctru ndy cta chiing toi sir dung phuong phap Box-Behnken dé thiét ké
va khao sat cac thong s6 vé loai va ty 1é dung méi ciing nhur diéu kién nhiét do chiét
xuat flavonoid tir dau cove. Céc théng sb duoc t6i wu hda bang phuong phap bé mit
dap ung (Response Surface Methodology - RSM), tir d6 lua chon duoc diéu kién dé
tao ra cao chiét véi ham luong flavonoid va hoat tinh chéng géc tu do cao nhét.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Thu thap va xir Iy miu

Mau qua dau cove (Phaseolus vulgaris) (20 kg) duoc thu thap tai cho dia
phuong tai quan Nam Tur Liém, thanh phé Ha No6i. Mau dugc rira sach bang nudc,
loai bo nhitng qua bi hong roi duoc sdy kho trong tii sdy & 55 °C, sau d6 dem nghién
thanh bt va bao quan ¢ -20°C cho téi khi st dung.
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2.2. Khao sat don yéu t6

Can cac mau bot dau co khdi lugng 2,00 += 0,02 g 1oi chuyén vao 6ng chiét
mau. Pé khao sat khoang ndong d6 dung méi thich hop, cac mau duoc chiét véi 60
mL ethanol c6 néng d6 lan luot 1a 0%, 30%, 50%, 70% va 90% v/v & nhiét d§ cb
dinh 1a 50 °C. Pé khao sat khoang nhiét do lam viéc, cac mau duoc chiét voi 60 mL
ethanol 90% trong bé On nhiét & cac nhiét do 30°C, 40°C, 50°C, 60°C, 70°C, 80°C,
90°C. Pé khao sat ty 1¢ t6i wu cuia thé tich dung moi/khdi lwong nguyén licu, cac
mau duoc chiét v6i ethanol 90% trong bé dn nhiét & 50°C theo céac ty 1€ 10, 20, 40,
60, 80 mL/g. Timng thi nghiém dugc tién hanh trong vong 60 phut, binh chiét dugc
gin sinh han & trén dinh dé han ché sy bay hoi dung moéi, sau d6 loc néng hdn hop
dé thu iy dich chiét. Phan ba dugc rira lai trén phéu loc bang 10 mL dung moi
tuong mg, sau do cit loai hoan toan dung méi dé thu duoc cao chiét.

2.3. Thiét ké thi nghi¢m t6i wu héa

Ba yéu té can khao sat nham t&i wu hoa didu kién chiét xuét flavonoid tir qua
dau cove 1a nong do ethanol (% v/v EtOH, %), nhiét do chiét xuat (T, °C) va ty 1¢
thé tich dung moi trén m01 _gram nguyén liéu (R, mL/g). Dir li¢u vé gia tri cyc dai va
cuc tiéu cia ting yeu t6 dau vao (factor) (duoc lya chon tir cac thi nghiém don yéu
t6) dugc nhap vao phan mém Design Expert (bang 1). Sau d6, sir dung phuong phap
Box-Behnken, phan mém ty dong tinh toan va lwa chon 17 thi nghiém tuwong ung.
Céc thi nghiém nay dugc tién hanh dé do cac thong sé dau ra (response) ham luong
flavonoid tong s6, cling nhu phan tram tc ché goc tu do DPPH (1,1-diphenyl-2-
picrylhydrazyl) ctia san pham.

Bang 1. Thong so0 lya chon va ma hoa voi tirng yéu to can khao sat

Yéu té Cuec tiéu (-1) Trung vi (0) Cuec dai (1)
X: % v/v EtOH (%) 0 45 90
Xy: T (°C) 30 55 80
X3: R (mL/g) 10 30 50

Sau khi thu thap day du két qua ciia 17 thi nghiém, dit liéu s& dugc xir 1y trén
phan mém Design Expert. Phuong phap RSM duoc sir dung, tir d6, Iya chon dugc
dang phuong trinh t6i wu cho mé hinh va dy doan dugc cac thong sb tdi wu cho qua
trinh chiét xuat. Tinh lién tuc va mirc 6 khong phu hop, ciing nhu cic h¢ s6 duogc
danh gia thong qua két qua phén tich phuong sai (ANOVA). Mot cach tong quat,
phuong trinh hoi quy biéu dién quan hé giita thong sé dau ra va cac yéu td dau vao
co6 dang:

Y= Bo+ X1 BiXi + X BuXP + i, 213':141 BijX:Y; (1)

V6iY 1a céc thong s6 déu ra (ham lugng flavonoid téng s6 hodc phan trim tc
ché gbc tw do DPPH); Xi, X; 1a cac yéu t6 dau vao (% v/v EtOH, T hoic R); Bo, Bi,
Bii, Bij 1a cac hé s6 twong quan [7].
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2.4. Phwong phap danh gia ham lwong flavonoid tong sb

Ham luong flavonoid tong s6 (TFC) dugce xac dinh theo phuong phép cua
Chandra va cong su [10] v&i mot vai thay doi phu hop véi diéu kién thuc nghiém.
Chat chuan quercetin dwoc pha trong ethanol 96% & cac ndng do 10, 50, 100, 150,
200, 250 va 300 pg/mL. Cac mau cao chiét ciia timg thi nghiém duoc pha trong
ethanol 70% & ndng d6 1 mg/mL hodc pha lodng & ndng do thich hop. Thém 100 pL
dung dich NaNO, 5% vao 500 uL mdi dung dich chit chuin quercetin hodc dung
dich mau thwr, tron déu va dé o nhiét d6 phong trong 5 phit, sau d6 thém tiép 100 pL
dung dich AICl; 10%, tron déu va dé 6n dinh & nhiét d6 phong trong 5 phut. Cudi
cuing, thém 500 pL NaOH 1M vao hdn hop phin ng va i & nhiét 6 phong trong 15
phut. Chuyén cac dung dich sau phan tmg vao phién 96 giéng va do mat d6 quang &
budc song 510 nm.

TFC trong mdi mau cao chiét dugc tinh tir phuong trinh duong chuan
quercetin theo cong thuc (1).
Ai—b
axCj

TFC =

2)

Véi TFC 1a ham luong flavonoid tong s6 ciia miu cao chiét, tinh bang
milligram twong duong quercetin trén mdi gram cao chiét (mg QE/g); A; 1a mat do
quang trung binh ctia miu thir & bude séong 510 nm; a va b 1an luot 14 hé sé cua
phuong trinh dudng chudn quercetin c6 dang A = aC + b; C; 1 ndng do cua mau thir
(mg/mL).

2.5. Phwong phap danh gia hoat tinh chong géc tw do DPPH

Mau thir va DPPH duoc pha lodng trong DMSO véi nong d6 30 pg/mL. 20 pL
mau thir duge 0 v6i 200 uL dung dich DPPH, u ¢ nhiét d6 37 °C trong 20 phit va do
trén may ELISA & budc song 517 nm. Chat dbi chimg ascorbic duge dung dé kiém
soat d6 6n dinh va danh gia hoat tinh {rc ché twong dwong. Cac phép thir duoc lap lai
3 lan.

Phan trim trc ché gdc ty do DPPH (DPPH %) duoc tinh theo cong thirc sau:
DPPH % I =100% - [(ODy,) / (ODgc) x 100%] 3)

- ODy,: Mat d6 quang trung binh ctia mau thtr & ndng d6 30 pg/mL;

- ODg.: Mat do quang trung binh ctia mau control (khong c6 mau thit, chi co
DPPH, coi nhu gia tri tcc ché 0%).

Gia tri ndng d6 wc ché trung binh (ICsp) dugc tinh dwa trén dudng chuin
v6i %I clia ddi nong do thich hop cho timg mau thr.

2.6. Phwong phap xir 1y sé liéu

Mo hinh Box-Behnken va phuong phap bé mit dap tng RSM duoc trién khai
bang phan mém Design Expert 12 (Stat-Ease, Hoa Ky). S0 li¢u cac thi nghiém phan
tich dugc tong hgp va tinh toan trén phan mém Microsoft Excel (Microsoft, Hoa Ky).
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3. KET QUA VA THAO LUAN

3.1. Két qua khao sit don yéu to

Cac thi nghiém dqu tién hanh dé lan luot khao sat éph huong cia néng dff)
ethanol, nhiét d6 chiét xuat va ty 1¢ dung moi/nguyen liéu dén TFC trong cao chiét
tr qua déu cove ciing nhu DPPH %l cua san pham. Khi Kkhdo sat anh huong cia mot
yéu t6, cac yéu tb khac s& duoc c¢b dinh. TFC cua cac mau thi nghiém dugc tinh toan
dwa theo dudng chuén quercetin (hinh 1) ¢ phuong trinh y = 0,0009 x + 0,0421 v6i
hé sb xac dinh R* = 0,9991 dam bao do tuyén tinh cho cac phép dinh luong.

Puwong chuan quercetin

100 150 200 250 300 350
C (ug/mL)

Hinh 1. Puong chuan quercetin

Hinh 2A biéu dién anh huéng ciia ndng do ethanol téi TFC va DPPH %l ctia
cao chiét tir qua dau cove. C6 thé thay, hai thong s6 nay ting 1én khi ndng do
ethanol ting dan tir 0 dén khoang 70%, sau d6, cac thong s6 nay chi bién dong nhe
khi ting dan ndng do ethanol tir 70% dén 90%.

Trong khi d6, véi dung méi chiét 1a ethanol 90%, ham luong flavonoid ting
nhe tir 52 1én 60 mg/g khi ting nhiét do tir 30 t6i 60 °C, sau dé, cac thong s dau ra
giam nhanh khi tiép tuc ting nhiét d6 (hinh 2B). C6 thé giai thich tinh trang nay boi
hai nguyén nhén: thir nhét, cac hop chét thir cip thuong khong bén nhiét, do dé, khi
nhiét d6 ting 1én trén 60 °C co thé gay ra sy phan hay cua cac hop chat flavonoid va
lam giam hoat tinh chong gbc tu do DPPH. Mit khac, do sir dung dung mdi ethanol
90% (diém s6i khoang 80 °C) nén & khoang 80-90 °C, su bay hoi cia dung méi la
rat manh dan t6i thay doi dang ké vé thé tich dung moi va lam giam hiéu qua trich
ly. Ham luwong TFC va hoat tinh DPPH dat cuc dai khi ty 1¢ dung moi/khéi luong &
murc 40 mL/g (hinh 2C) va hau nhu khong d6i khi gia tang luong dung moi st dung.
St dung qua nhleu dung moéi gy ra lang phi lon vé hoa chat ciing nhu nang lugng
can thiét dé cét loai va xur 1y chit thai.

Tir ba két qua thir nghiém trén, c6 thé udc luong cac khoang gia tri can khao
sat cua cac thong s du vao. Anh huong tir thay dbi ciia nong do ethanol 1a kha
phirc tap nén can khao sat trén khoang rong tir 0-90%. Trong khi d6, dé tranh sy bay
hoi qua manh ciia dung mai trong qua trinh chiét, khoang nhiét d6 nén dugc giéi han
trong khoang tir 30°C dén 80°C. Ty 1¢ dung m6i/nguyén li¢u trong khoang 50-80
ml/g khong tao ra thay doi dang | ké vé ham luong flavonoid tong s6 va hoat tinh quét
gbc tu do DPPH, do d6, thong s6 nay s& duoc gidi han ¢ khoang 10-50 ml/g.
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Hinh 2. Anh hudng ciia ndng do ethanol (A), nhiét do chiét xuat (B) va ty 1& dung
moi/nguyén liéu (C) téi TFC va DPPH %l

3.2. Lua chon mé hinh hdi quy

Khoéng gia tri ctia yéu t6 dau vao tir cac thi nghiém don yéu té duoc dua vao
thiét ké thi nghi€ém bang phuong phap Box-Behnken. Két qua ctia cac thi nghiém da
thiét ké dugc trinh bay trong bang 2.

Bang 2. Cac thi nghiém dugc thiét ké bang phwong phap Box-Behnken

va cac gia tri dau ra tuong ung

STT % viv Nhiétdp | Tylé TFC DPPH, %]l
EtOH °O) (mL/g) (mg QE/g) (30 ng/mL)
1 45 55 30 60,43 69,51
2 45 55 30 58,17 68,63
3 45 30 10 24,15 47,07
4 45 55 30 59,29 68,02
5 0 55 10 18,29 40,67
6 45 80 10 27,37 58,21
7 90 80 30 56,79 59,76
8 0 80 30 35,12 52,62
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spp| %V | Nhigtdd | Tyié TFC DPPH, %I

EtOH O (mL/g) (mg QE/g) (30 ng/mL)
9 45 55 30 61,89 70,52
10 45 80 50 60,92 69,15
11 0 55 50 28,97 50,43
12 90 55 50 54,87 72,19
13 45 30 50 47,41 66,63
14 0 30 30 26,38 36,90
15 90 30 30 58,09 67,88
16 45 55 30 54,74 67,90
17 90 55 10 32,32 54,15

Gia trj t6i wu vé néng do ethanol, nhiét d6 va ty 1€ dung moi chiét xuat duoc
tinh toan bang phuong phap bé mit dap ung dya trén két qua cua 17 thi nghiém trén.
Két qua phén tich phuong sai ANOVA (bang 3 va bang 4) cho thiy phuong trinh
hdi quy bac 2 duge lya chon 1a dang mé hinh phi hop nhat do ¢é tinh lién tuc rat c6
¥ nghia théng ké (p < 0 ,001) va muc do bat tuong thich khong dang ké (p > 0,05)
cho viéc du dodn diém t6i uu cho ca hai yéu t6 dau ra 1a TFC va DPPH %I. Mit
khac, cac hé sb twong quan R% R* adj (bang 3 va bang 4) & mtrc 0,96-0,99 cho thay
mirc @6 phi hop rat cao cia mé hinh héi quy d6i v6i s6 liéu khao sat thyc té.

3.3. Anh huwéng cia cac yéu té dau vao téi ham hrong flavonoid tong sb
trong cao chiét tir diu cove

Anh hudng cta nong d6 ethanol, nhiét d6 chiét xuat va ty 1¢ dung méi/nguyén
liéu d¢én TFC trong cao chiét tir qua ddu cove duoc trinh bay tai bang 3. C6 thé thiy,
ca ba yéu t& nay déu c6 anh huong dang ké (co ¥ nghia thong ké, voi p < 0,05) téi
qua trinh chiét xuét flavonoid tir qua dau cove. Bén canh d6, su thay d6i dong thoi
ctia nhiét do va ty 1¢ dung méi/nguyén lidu ciing anh huéng manh dén gia tri TFC.
Tuy nhién, sy thay doi ddng thoi ctia ndng do ethanol v6i hai yéu t6 con lai hau nhu
khong tac dong t6i gia tri TFC, do do, co thé luoc bét hai bién sé AB va AC trong
phuong trinh héi quy.

Bang 3. Ké} qua phan tich phuong sai ANOVA ctia m6 hinh hdi quy dugc lya chon
véi bién dau ra TFC. Nhiing thong s6 c6 y nghia thong ké (p < 0,05) dugc t6 dam

Yéu to Kiém dinh F D
Mo hinh 43,13| <0,0001
Mirc d6 bat twong thich 2,22 0,228
Panh gia m6 hinh
R2 0,9823
R2adj 0,9595
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Yéu to Kiém dinh F D

Cic yéu to anh hwéng téi bién dau ra TFC

A - Nong d6 EtOH 112,8| <0,0001
B - Nhiét do 10,4 0,0145
C - Ty 1€ dung mo6i/nguyén liéu 92,33 <0,0001
AB (Nong do EtOH x Nhiét do) 2,26 0,1764
AC (Nong d6 EtOH x Ty 1é dung méi/nguyén liéu) 0,5318 0,4895
BC (Ty I¢ dung méi /nguyén li¢u x Nhiét do) 6,16 0,042
A? (Nong d6 EtOH x Nong d6 EtOH) 42,98 0,0003
B? (Nhi¢t d§ x Nhiét d9) 6,47 0,0384
g;lgg/nli éillll)ng moi/nguyén li€u x Ty 1€ dung moi/ 10124 <0,0001

Phuong trinh hdi quy biéu thi mbi quan hé gitta TFC va cac yéu t6 dau vao s&
c6 dang:

TFC =-36,5934 + 0,8349xA + 0,7328xB + 2,5064xC +

+ 0,0083xBxC - 0,0053xA2 - 0,0066xB? - 0,0409xC? 4)

Trong do: A: Néng d6 EtOH; B: Nhiét do; C: Ty 1¢ dung méi /nguyén li¢u

TFC: Ham luong flavonoid tong s ciia san pham

Mbi quan hé giira cac yéu t6 diéu kién chiét xuét voi gia tri TFC duoc thé hién
qua hinh 3 cting nhu cdc hé s6 cia phuong trinh (3). C6 thé thay, sy gia tang cua cac
yeu t6 di€u kién chiét xuat co thé giup lam tang TFC cua san pham. Tuy nhién, t6i
mot gidgi han nhat dinh, sy gia ting cac thong so dicu kién’bar} dz?}u ¢6 thé khong con
hiéu qua roi lam giam gia tri TFC. Anh hudng cia cac yéu t6 dau vao ti hoat tinh
chong goc tu do DPPH cua cao chiét tir dau cove.

(A) (B) ©

Hinh 3. Cic mit bac hai biéu dién mdi twong quan gitta TFC clia cao chiét véi cac
thong so6 dau vao (A) nong dd ethanol va n}}iét do, (B) nong do ethanol va ty 1¢ dung
moi/nguyén li€u, (C) nhi¢t do chict va ty 1¢ dung mdi/nguyén licu
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Anh huéng ctia ndng do ethanol, nhiét do chiét xuat va ty 1¢ dung moi/nguyén
liéu dén hoat tinh chéng géc tu do DPPH cua cao chiét tir qua dau cove dugc trinh
bay tai bang 4. C6 thé thay, ca ba yéu td nay déu c6 anh huong dang ké (co y nghia
thong ké, v6i p < 0,05) t6i qua trinh chiét xuét flavonoid tir qua dau cove. Bén canh
d6, sy thay doi dong thoi cua ting cip yéu td ciing anh huong dang ké dén hoat tinh
clia cao chiét.

Bang 4. Két qua phén tich phuong sai ANOVA ctia m6 hinh héi quy dugc Iya chon véi
bién dau ra DPPH 1%. Nhiing thong s6 c6 y nghia thong ké (p < 0,05) dugc t6 dam

Yéu t6 Kiém dinh F p

Mo hinh 135,81  <0,0001
Mirc d6 bat twong thich 1,8 0,2866

Panh gia m6 hinh
R2 0,9943
R2adj 0,9870
Cic yéu t6 anh hwéng t6i bién diu ra DPPH 1%
A-Nong d6 EtOH 135,81| <0,0001
B-Nhiét do 413,76| < 0,0001
C-Ty 1¢ dung moi /nguyén licu 34,75 0,0006
AB (Nong d6 EtOH x Nhiét do) 261,31|  <0,0001
AC (Nong d6 EtOH x Ty 1¢ dung méi/nguyén liéu) 87,39 <0,0001
BC (Ty I¢ dung méi/nguyén li¢u x Nhiét do) 10,54 0,0141
A? (Nong d6 EtOH x Nong do EtOH) 11,43 0,0118
B2 (Nhiét d6 x Nhiét do) 272,91  <0,0001
S;Sgnlléi gi;l)ng moi/nguyén li¢u x Ty 1¢ dung moi/ 4924 0,0002

Phuong trinh hdi quy biéu thi méi quan hé giita TFC va cac yéu t6 dau vao s&
co6 dang:

DPPH 1% = -15,1742 + 0,8824xA + 1,2415xB + 1,1415xC - 0,0053xAxB +
0,0023xAxC + 0,0043xBxC - 0,0051xA2 - 0,0070xB> - 0,0107xC2 (5)

Trong d(’):‘ A: Néng d(f)’EtOH; B: Nhiét do; C: Ty 1€ dung méi /nguyén liu;
DPPH 1% la phan tram trc ché cua cao chiét.

Mdi quan hé giita cac yéu t6 diéu kién chiét xuat voi gia tri DPPH %I dugc thé
hién qua hinh 4 ciing nhu cac hé s ctia phuong trinh (4). Cé thé thay, su gia ting
ctia cac yéu to diéu kién chiét xuat c6 thé giup lam ting hoat tinh cia san pham. Tuy
nhién, t6i mot gidi han nhét dinh, sy gia tang cac thong sb diéu kién ban dau c6 thé
khong con higu qua roi lam giam gia tri DPPH %l
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Hinh 4. Cac mat bac hai biéu dién mdi trong quan gitra DPPH 1% cua cao chiét véi
cac thong s6 dau vao (A) nong do ethanol va ’nhiét dd, (B) nong d6 ethanol va ty 1€
dung méi/nguyén li€u, (C) nhi¢t do chict va ty 1¢ dung méi/nguyén licu

3.4. Lwa chon diéu kién chiét xuat toi wu de tao cao chiet

Tir md hinh hdi quy tuyén tinh trén, co thé xac dinh qua trinh chiét xuat
flavonoid tir qua ddu cove sé tdi uu & nhiét 46 57,86°C véi néng do ethanol la
68,63% va ty 16 dung méi/nguyén liéu 1a 40,71 mL/g. Gia tri TFC va DPPH 1% tdi
uu ky vong lan luot 13 64,78 mg QE/g va 73,91%.

Dé phu hop véi thyc té trong phong thi nghiém, chung t6i di lya chon diéu
kién gan gidng véi tinh toan 1a chiét xuat qua dau cove trong ethanol 70% & 60 °C
v6i ty 1é dung moi/nguyén lidu 1a 40 mL/g. Ham lugng TEC trong cao chiét san pham
thuc té thu duoc 1a 63,21 mg QE/g, trong khi phan trim tc ché gbc tuw do DPHH (¢
nong d6 thir nghiém 30 pg/mL) dat 72,58%. Gia tri ICsy d6i v6i hoat tinh chéng gdc
ty do DPPH cuia cao chiét 1a 21,69 pg/mL, gin twong dwong v6i ddi chimg duong
ascorbic acid (ICso = 19,07 pg/mL). Nhu véy, két qua thuc nghiém véi tinh toan 1y
thuyét khong co quéa nhiéu chénh 1éch. Cao chiét c6 ham luong flavonoid gan tuong
duong mirc t61 wu trén ly thuyét va thé hién dugc hoat tinh chéng géc tu do tit.

4. KET LUAN

Qua nghién ctru ndy, chung t6i da khao sat va téi wu hoa quy trinh tao cao
chiét giau thanh phan flavonoid va c6 hoat tinh chdng gbc tu do DPPH tir qua dau
cove vdi cic thong s6 nhiét d9, ndng d6 dung moi va ty 1& dung moi/nguyén lidu hop
1y, dam bao hiéu qua chiét xudt ma van tiét kiém héa chat va niang luong. Két qua
kiém dinh mé hinh, phén tich phuong sai, ciing nhu thi nghiém kiém ching diéu
kién dugc lya chon co két qua twong duong véi tinh toan 1y thuyét cho thdy mé hinh
t6i wu hoa duge lua chon 1a chinh xac. Két qua nay tao tién dé phat trién san xuét
cao chiét giau flavonoid tir dau cove & quy mé 16n hon.
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SUMMARY
SIMULTANEOUS OPTIMIZATION OF FLAVONOIDS EXTRACTION
FROM PODS OF HARI COVERT (Phaseolus vulgaris L.)

The condition for flavonoids extraction from Phaseolus vulgaris has been

optimized using response surface methodology (RSM). Box-Behnken design was
adopted to evaluated the effects of the ethanol concentration, temperature, and
solvent/material ratio. The selected model was significant (p < 0.0001) with R* >
0.95, while the lack of fit was highly insignificant (p = 0.2280). The extract under
optimized condition had total flavonoid content at 63.21 mgQE/g with considerable
DPPH scavenging activity.
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