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SUMMARY

OPTIMIZATION OF THE EXTRACTION CONDITIONS OF ANTIOXIDANT AND
ANTIBACTERIAL FLAVONOID COMPOUNDS FROM Areca catechu L. FRUIT

This study was conducted to optimize the extraction conditions for flavonoid compounds from Areca
catechu L. fruit, to evaluate the antibacterial and antioxidant activities of these compounds. In the single-
factor method, three factors have been identified that strongly influence on the flavonoid content, including
extraction temperature, extraction time and solvent concentration. The influence levels of the factors were
established according to the Box-Behken design, and the response surface method was designed to optimize
the levels of the factors. The model describing the extraction process of flavonoid compounds (Y, /g
quercetion equivalent/g dry weight) with three influencing factors including temperature (X1), time (X2)
and solvent concentration (Xs) was built as follows: Y = - 11445,760 — 31,410X; + 14,455X, + 279,663X3
—0,043X1Xz — 0,336X1X5 — 0,041X,X3 + 0,548X1% - 0,038X2? — 1,342X32 va Y, = 0,527 — 0,015X; — 0,005X;
+ 0,078X3 with R? = 0.913. According to the model, the optimal extraction conditions for the highest
flavonoid content were the temperature of 61.87 <C, the time of 103.85 minutes, and the methanol of 94.84%
(v/v). Under these conditions, the extract obtained had a flavonoid content of 1645.03 xqg quercetin/g DW
and antioxidant capacity of 6.46 £ 0.11 mg ascorbic acid equivalent/g dry weight. This extract also showed
strong antibacterial ability against some bacterial strains such as S. aureus (ICso = 158.8+ 6.5 pg/ml), S.
enterica (ICso = 128.6+6.4 pg/ml), E. coli (1C50=16.0+0.5 zg/ml).
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1. PAT VAN BE bénh nhu: hat cau dung chita bénh san xo mit, san
14, chira viém rudt... vo qua cau dung tri thay
thiing, bung day truéng, bi tiéu tién; ré cau noi co
tac dung bd dwong, chira dai nhét [3]. Dic biét,
theo phong tuc cua ngudi Viét Nam, qua cau la 18
vat khong thé thiéu trong 12 hiéu, hi.

Cay cau c0 tén khoa hoc la Areca catechu L. duoc
phan bd rong ri & cac noi khac nhau trén thé gici.
Uéc tinh rang hon 600 tridu nguoi tiéu thu cau
trén thé gisi, trong d6, mac st dung nhidu & cac
nudc Chau A [1]. Qua cau duoc sir dung dé diéu
tri nhiéu bénh nhu bénh bach bi, bénh phong, thiéu
mau, béo phi. O Trung Qudc, qua cau duoc sir
dung dé loai bo giun dudng ruét tir thé ky thir 6 va
van duoc sir dung trong mét s6 linh vyc nhu tha y
[2]. O Viét Nam, céc bo phan cua cay cau dugc
dung nhiéu trong y hoc ¢6 truyén dé chira nhiéu

Qua cau ¢6 mot s thanh phan chinh nhu phenolic
(31,1%), polysaccharid (18,7%), chat béo
(14,0%), chat xo (10,8%) va alkaloid (0,5%) [4].
Flavonoid c6 dic tinh chéng oxy hoa, khang
khuan, khang nim, c6 tac dung e ché té bao trong
qué trinh hinh thanh khéi u va kha ning tic ché cac
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enzyme phd rong. Vi vay, nghién ctu phuong
phap thu nhan dich chiét choa ham lwong
flavonoid tong cao tir qua cau la can thiét, gidp
nang cao gia tri cho loai qua nay. Tuy nhién, dé
thu duoc dich chira c6 ham luwong hoat chat
flavonoid cao can quan tim dén anh huong cia
nhiéu yéu té nhu loai dung méi, nong d6 dung
moi, ti 1€ dung mdi/nguyén liéu, nhiét do, thoi
gian... va phai t6i uu hoa cac diéu kién ké trén.
Mot s6 ky thuat téi uu héa dugc phét trién nhu
phuong phap dép ung bé mat (Response Surface
Method-RSM) hay tri tué nhan tao (Artificial
Neural Networks) [5]. Trong d6, RSM la phuong
phap phé bién dé tdi wu hoa cac diéu kién chiét
Xuit cac hop chat c6 hoat tinh sinh hoc tir nguyén
liéu thuc vat [6-8].

Trong bai béo nay, ti uu cac diéu kién chiét cac
hop chit flavonoid, dong thoi danh gia hoat tinh
khéng oxi hoa va khang khuan cua cao chiét tir
qua cau véi hi vong nham khai thac hiéu qua
ngudn tai nguyén nay ciing nhu gép phan cung cap
thém co s& khoa hoc cho viéc st dung loai qua nay
trong thuc phim, duoc phdm va tao tién d& cho cac
nghién cuu tiép theo.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu

2.1. Vit ligu va hoa chit

Qua cau (Areca catechu L.) duoc s dung lam
nguyén liéu nghién ciru 1a cau an qua loai banh t¢é,
duoc thu hai ¢ tinh Thai Binh vao thang 10 nim
2020. Mau thuc vat duoc ria sach dé rao va loai
hat, cat thanh manh nho, sy khd & 40°C sau dé
dugc nghién nho (0,3 mm), dung trong lo thay
tinh, bao quan noi khé réo trong qua trinh tién
hanh thi nghiém.

Céac dung méi nhu methanol, ethanol, cac thubc
thir nhom clorua, kali acetat c6 d6 tinh khiét phan
tich dwoc mua cia Trung Qudc. CAc chat chuan
nhu quercetin, ascorbic acid, 2,2-diphenyl-1-
picrylhydrazyl (DPPH) dugc mua cua Sigma-
Aldrich.

Céc chiing vi sinh vat gém 3 vi khuan Gram (+) 1a
Bacillus subtilis (ATCC 6633), Staphylococcus
aureus (ATCC 13709), Lactobacillus fermentum
(N4); 3 vi khuan Gram (-) la Escherichia coli
(ATCC 25922), Pseudomonas aeruginosa (ATCC
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15442), Salmonella enterica va nim Candida
albicans (ATCC 10231).

Cac moi truong nudi cdy 1a MHB (Mueller-
Hinton Broth), MHA (Mueller-Hinton Agar);
TSB (Tryptic Soy Broth); TSA (Tryptic Soy
Agar) cho vi khuan; SDB (Sabourand-2%
dextrose broth).

2.2. Phuong phap nghién ciu

2.2.1. Téi wu héa diéu kign chiét cac hgp chat
flavonoid ter qud cau

Nghién cru anh huong caa cac diéu kién chiét cac
hop chit flavonoid tir qua cau dwoc thuc hién theo
phuong phép don yéu tb, trén nguyén tic khi
nghién ctru anh huong cia yéu t nao thi yéu t6 do
thay ddi, cac yéu tb con lai giir nguyén. Thi nghiém
sau ké thira két qua cua thi nghiém trudc. Bot qua
cau duoc chiét bang dung méi methanol & cac nong
d6 khéc nhau (60-100 %, v/v), vai ti [€ nguyén liéu
dung mdi (1/15-1/30, miv), nhiét @6 (30-70°C), thoi
gian chiét (30-150 phat). Khi két thic qué trinh
chiét, hdn hop dwoc li tim bang may li tam véi toc
d6 4000 rpm trong 20 phut ¢ nhiét @6 10°C. Dich
trong dugc dem xac dinh ham lugng flavonoid va
kha nang khang oxi hoa.

Ti vu hoa anh hudng cua cac yéu té dén qua trinh
chiét cac hop chit flavonoid dugc thuc hién sau
khi xac dinh c4c yéu té anh huang tir thi nghiém
don yéu t6. Tur két qua khao sat mot yéu té, ba
thong s6 chinh can ti wu d6 1a nhiét do chiét (Xa,
°C), thoi gian chiét (X2, phat) va nong do dung
moi (Xs, v/v). Khoang bién dong cho nhiét do
chiét: 50-70°C, khoang bién ddi 10°C; thoi gian
chiét: 60-120 phut, khoang bién @i 30 phat; ndng
d6 dung mai: 80-100%, khoang bién doi 10%. Thi
nghiém t&i wu hoa cac thong sb cua qua trinh chiét
duoc thuc hién theo thiét ké Box-Behnken nho
phian mém Minitab phién ban 16.0.

Xac dinh cac tham s6 udc tinh caa md hinh phan
tich hoi qui theo phuong phap dap ung bé mat va
du bao ham lugng flavonoid tong s6 cao nhat bang
ham max(predict) ciia phan mém Minitab phién
ban 16.0. M6 hinh cé dang: Y (ug QE/g CK) =h,
+b1X1 + b2Xz + bsX3 + b11Xa? + baaXo? + b3sXa? +
b12(X1X2) + b13(X1X3) + b2s(X2X3).



Trong d6: Xi 1a nhiét do (°C); Xz la thoi gian
(phut); X3 12 ndng d6 dung moi (% VIv).

2.2.2. Pinh lwgng flavonoid téng sé (TFC)

Ham luong flavonoid tong sé duoc xac dinh bang
phuong phap so mau [9]. Thém vao d6 0,1 ml
AICl3 10% vao 1,0 ml dung dich chuan quercetin
hogc mau, lic déu. Thém tiép vao hdn hop phan
@ng 0,1mL CH3COOK 1M. Cudi cung, bd sung
2,8 mL nudc cét, lic déu va dé yén 30 pht & nhiét
d6 phong. Tién hanh do d6 hap thu quang ¢ budc
séng 422 nm va xay dung duong chuan y =
0,0209x — 0,002 véi R? = 0,9997. Ham luong
flavonoid dugc biéu dién theo pg duong luong
quercetin (Quercetin Equivalent - QE) trén 1 g
chit khd mau phan tich (hay ng QE/g CK.

2.2.3. Khao sét khé néing khang oxi héa

Kha nang khang oxi hoa dwoc danh gia bang cach
do hoat tinh trung hoa géc tu do théng qua phan
g mat mau tim cua dung dich DPPH theo phuong
phép dugc md ta boi [10]. Cho 3 mL dung dich
DPPH 0,1 mM vao 1 mL mau dich chiét di pha
lodng 10 lan. Han hop duoc U trong téi ¢ nhiét do
phong trong 30 phat va so mau tai buéc séng 517
nm. Hoat tinh chéng oxy héa do bang % khir gbc
tu do DPPH duoc tinh theo céng thuc sau: % khir
DPPH = [(Ao — Ax)/Aq]x100%. Trong d6: A 1a do
hap thu quang ciia mau tring khéng chira dich chiét
(mau control); Ay 1a do hap thu quang ciia mau thir.
Ascorbic acid dugc ding 1am chit chuan. Do do,
kha ning khang oxi héa duoc biéu dién theo mg
twong duong ascorbic acid (Ascorbic Acid
Equivalent — AAE) trén 1 g chit khd hay mg
AAE/g CK.

2.2.4. Khdo sét khd ndng khdng khuan

Phuong phap thir hoat tinh khang vi sinh vat kiém
dinh nham danh gia mac d6 khang khuan manh
yéu cua cac mau thir thong qua do duc cua moi
truong nudi cay [11]. Vi sinh vat kiém dinh dugc
hoat hoa biang méi truong nudi cdy sao cho nong
d6 vi khuan dat 5x10° CFU/mI. Mau ban dau dwoc
pha lodng 2 budc trong DMSO 100% va nudc cat
tiét trang thanh mot day 4 nong do, tir 4 dén 256
pg/mL véi cao chiét. Vi sinh vat kiém dinh duoc
luu gitr & -80° C. Ly 10uL dung dich miu thi &
cac ndng do vao dia 96 giéng, thém 190 uL dung
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dich vi khuan da duoc hoat héa & trén, u & 37°C
trong 24h. Ampicillin va Cefotaxime dugc sir dung
lam chét ddi chiing duong twong tng cho vi khuan
gram (+) va vi khuan gram (-). Gié tri thé hién hoat
tinh 1a ndng do e ché 50% (ICs-50% Inhibitor
Concentration).

2.3. Phwong phap xir Iy s6 liéu

M3i thi nghiém dwoc lap lai 3 1an. Két qua duoc
biéu dién ¢ dang TB+SD. Phin mém Minitab 16
dugc dung dé phan tich s6 liéu. Phan tich ANOVA
mot yéu té duge ding dé so sanh cac gié tri trung
binh nho phép so sdnh Tukey vai muc tin cay
95%. Thi nghiém mé hinh héa va tbi uu hoa dwoc
thuc hién theo thiét ké Box-Behnken va danh gia
két qua bang phuong phap bé mat dap ung. Gia tri
ICso duoc xac dinh thdng qua gia tri % @c ché vi
sinh vat phat trién va phan mém may tinh
Rawdata.

3. KET QUA VA THAO LUAN

3.1. T6i wu héa diéu kién chiét cac hop chét
flavonoid tir qua cau

3.1.1. C4c yéu té dnh hwéng dén quéa trinh tach
chiét cac hgp chat flavonoid tir qud cau

Anh hieong ciia nong dg dung moi

Theo Azahar va cong su [5] thi ndng 6 dung moi
1a yéu té quan trong nhét trong qua trinh chiét cac
hop chat thir cidp ndi chung va cac hop chat
flavonoid noi riéng. Trong thi nghiém nay ching
t6i sir dung dung mdi 1a methanol voi nong do
khac nhau: 60%, 70%, 80%, 90% va 100% (v/v).
Ty I nguyén liéu/dung moi 1/20, nhiét do chiét &
40 °C va thoi gian chiét trong 30 phat. Két qua
phan tich dugc thé hién trong bang 1 cho thay
nong dd methanol ¢ anh huong déng ké dén kha
nang trich ly cia TFC tir qua cau & mic y nghia p
< 0,05. Ham lugng flavonoid ting khi ting nong
dd methanol tir 60% dén 90% va dat cuc dai &
nong do 90% (1127,64 + 21,89 ug/g). Két qua thu
dugc ddi véi flavonoid phu hop véi cac bao cao
trude day [5, 7], khi ndng do ting thi ham lugng
flavonoid ting. Diéu d6 co thé thich rang su gia
tang ndng d6 dung mdi hitu co da thac day su phéa
v mang té bao thuc vat, gitp ting cuong tinh
thAm cua dung méi vao nguyén ligu rin [7]. Tuy
nhién, khi tiép tuc ting nong do 1én 100% thi TFC



lai giam. D6 1a do, viéc str dung hdn hop dung moi
ludn cho hiéu qua tach chiét cao hon so vai viéc sir
dung mét loai dung méi tinh khiét [12]. Do vay,
dung mdi methanol ndng do6 90% duoc lya chon
duing trong cac thi nghiém tiép theo.

Anh hirong cua ti 1é nguyén liéu/dung moi

Qua trinh tach chiét 1a qua trinh khuéch tan phan
tr, & day khi sy chénh léch nong do flavonoid
trong nguyén ligu cang cao thi qua trinh khuéch
tan dién ra cang manh va nguoc lai. Sy khuéch tan
xay ra cho dén khi dat trang thai can bang thi dirng
lai. Két qua xac dinh anh huéng cua ti 16 nguyén
ligu/dung moi dugc thé hién trong bang 1 cho thy
ti 16 nguyén liéu/dung méi tir 1/20 dén 1/30 anh
huong khong ¢ y nghia dén TFC ¢ mirc ¥ nghia
thong ké p < 0,05. Pidu dé chang té rang ham
lwong cac hop chét flavonoid trong qua cau dat
can bang trong khoang ti 1& nguyén liéu/dung moi
khao sét, tir 1/20 dén 1/30 g/mL. Vi ti 1& nguyén
liu/dung mai la 1/25 va 1/30 sé& gay lang phi dung
moi. Do d6, ti 1€ nguyén liéu/dung moi 1/20
(9/mL) duoc lya chon dé tién hanh thi nghiém tiép
theo.

Anh hwong cua nhiét dé chiét

Nhiét do trich ly tac dong dén kha niang hoa tan,
téc do truyén khdi va su 6n dinh cua cac hop chét
can tach chiét. Két qua phan tich anh huong cua
nhiét d6 dén TFC duoc trinh bay & bang 1 cho
thdy, TFC trong dich chiét ting nhanh khi ting
nhiét do tir 30°C dén 60°C va dat cuc dai & nhiét
d6 60°C. Thi nghiém cua Azahar va cong su [5]

ciing giai thich riang hién twong nay do nhiét do
cao c4c phan tir chuyén dong nhanh hon lam cho
md thuc vat bi vo va do d6 cho phép dung mdi hoa
tan cao hon cho dén khi nhiét d6 dat ¢én khoang
nhiét do toi vu thi dirng lai. Tuy nhién & nhiét do
70°C thi TFC c¢6 xu huéng giam di, c6 thé nhiét
d6 cao 1am phan huy cac hop chit flavonoid. Vi
vay, nhiét do chiét thich hop dugc chon & day la
60°C cho cac thi nghiém tiép theo.

Anh hwéng cua thoi gian chiét

Bén canh diéu kién nhiét @6 thi thoi gian chiét
cling ¢6 anh hudng quan trong dén ham luong
flavonoid tong sb. Trong béo céo cua Azahar va
cong su [5], tac gia da chi ra ring viéc ting hiéu
sut flavonoid c6 thé dat dwoc mot cach dang ké
khi tang thoi gian chiét & bat ky mic nhiét d6 chiét
nao. Két qua anh huong cua thoi gian dén TFC
duoc biéu dién & bang 1. Quan séat két qua nghién
ctru cho thay kéo dai thoi gian trich ly tir 30 phat
dén 90 phit thi TFC trong dung méi tang 1én déng
ké. Tuy nhién, khong c6 khac biét dang ké cua
TFC khi kéo dai thoi gian trich ly 1én 120 phat hay
150 phut. Diéu nay ciing c6 thé giai thich rang thoi
gian chiét cang dai thi ham luong san pham thu
nhan duogc cang cao, nhung dén mot thoi diém
nhat dinh thi ham lugng san phim thu duoc ting
1én khong dang ké hoac c6 thé giam di, do c6 thé
mot s& hop chét bi phan hay. Bén canh dé viéc
kéo dai thoi gian trich ly s& ton chi phi, ton thoi
gian va c6 thé anh huong dén hoat tinh sinh hoc
cua flavonoid. Do d6, 90 phut s& dugc chon 1a diéu
kién tbt dé trich ly.

Bang 1. Anh hirong cua cac yéu té dén ham lrong flavonoid tong sé cua qud cau

Nong do 60 70 80 90 100
methano 1127,64+21,89
l(/"/c;, 724,78+2,19° | 765,61+9,85° | 856,58+9,93 a0 | 873,50£22,99°
VIV
Tile 1/15 1/20 1/25 1/30
nguyén 1166,13+55,30
lieu/dung | 874,24+29,24 | 1127,64+21,87% | 1146,56+36,52° ’ a‘55’
moi (g/ml)
_ 30 40 50 60 70
Nhiét do
°C) 1084,72423,06 | 1145,73+30,54% | 1155,93+39,39% | 1205,78+32,84 | 1181,33+27,34
b b b a a
o 30 60 90 120 150
Thoi gian 1084 72423.06 | 1139 98+35 332 1201,88+40,90 | 1174,09+27,48
(pht) 6583, P 1205,45+37,44° Ta Ta
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Ghi chd: Trong ciing mot hang, s6 liéu mang céc chir cai khac nhau thi khac nhau véi mirc y nghia p < 0,05.

3.1.2. M6 hinh héa qué trinh tach chiét cac hep
chat flavonoid tir qud cau

Trong 4 yéu t6 khao st ¢ trén, ching toi nhan thay
ca 4 yéu té 1a nong do dung mdi, ti 1¢ nguyén
licu/dung mdi, nhiét do chiét va thoi gian chiét
déu anh huong dén ham lugng cac hop chat
flavonoid. Tuy nhién, ti 1&€ nguyén liéu/dung moi
c6 anh huong it nhét, o ti l¢ 1/20 (g/mL) tro 1én,
do d6, trong bai bao nay chung ti cong bé két qua

mo hinh héa 3 yéu té anh huong manh nhit dén
ham muc tiéu Y (ham lwong flavonoid), véi cac
mic thi nghiém duoc gidi thiéu trong muc 2.2.1.

Vi cac muc thi nghiém da lya chon, bang ma tran
thuc nghiém dwoc xdy dung va tién hanh thi
nghiém theo ma tran thyc nghiém vai phén tich ba
lan 13p lai ciia mdi cong thirc thyc nghiém (Bang
2).

Bdng 2. Bang ma trdn thuwe nghiém va két qua xdc dinh ham lwong flavonoid ciia qud cau

Bién chuin Bién thue
STT Thi Th(‘;'i Nong dd TFC (ug
s . * | QE/g CK)
nghi¢m X1 X2 X3 Nhi¢t 49 (°C) | gian | methanol %
(phut) | (%, viv)
1 1 0 0 0 60 90 90 1509,11
2 2 -1 0 -1 50 90 80 1246,45
3 3 1 0 -1 70 90 80 1383,39
4 4 1 1 60 120 100 1515,98
5 5 -1 1 0 50 120 90 1676,65
6 6 0 -1 -1 60 60 80 1223,68
7 7 0 -1 1 60 60 100 1502,59
8 8 -1 0 1 50 90 100 1626,46
9 9 0 0 0 60 90 90 1544,66
10 10 0 0 0 60 90 90 1598,48
11 11 -1 -1 0 50 60 90 1528,18
12 12 1 -1 0 70 60 90 1491,01
13 13 0 1 -1 60 120 80 1285,79
14 14 1 0 1 70 90 100 1628,78
15 15 1 1 0 70 120 90 1588,22

Duwa vao phan tich sé liéu thuc nghiém bing phan mém Minitab 16, di xac dinh dwoc gia tri cac hé sb cua

mo hinh trong bang 3.

Bang 3. Ude heong tham sé md hinh du dodn va sir dnh huong cua cac bién dén ham muc tidu

Hé sb Gia tri Pj léch chuin Gia tri t Pr (>t
He¢ s tu do -11445,7699 1535,1185 -7,46 <0,0001"
Nhiét do (by) -31,4102 21,0368 -1,49 0,1444
Thoi gian (by) 14,4552 5,5874 2,59 0,0134"
Dung méi (bs) 297,6630 26,6803 10,48 <0,0001"
Nhiét d6-Thoi gian (biy) -0,0427 0,0447 -0,96 0,3454
Nhiét d6-Dung mdi (b1s) -0,3366 0,1340 -2,51 0,0168"
Thoi gian-Dung moi (bzs) -0,0406 0,0447 -0,91 0,3696
Nhiét d6-Nhiét do (by) 0,5476 0,1395 3,93 0,0004"
Thoi gian-Thoi gian (bz) -0,0383 0,0154 2,47 0,0184"
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Hé sb Gia tri

Do léch chuin

Gia tri t Pr (> [t])

Dung mdi-Dung mdi (bss) -1,3424

0,1395 -9,63 <0,0001"

*. Mirc y nghia a. = 0,05

Tir cac hé s6 cua md hinh trong bang 3, mé hinh
mo ta anh hudng cua cac yéu té nhiét do, thoi gian
chiét, nong d6 dung méi dén ham luong flavonoid
t6ng sb duoc biéu didn nhu sau: Y = -11445,7699
— 31,4102 X; + 14,4552 X, + 279,6630 X3 —
0,0427 Xi1Xz — 0,3366 X31X3 — 0,0406 XXz +
0,5476 X12— 0,0383 X2 — 1,3424 X32. Két qua tur
mo hinh cho R? = 91,34%, diéu nay cho thiy md
hinh phan &nh 91,34% so vai thyc té. Tir md hinh
trén, ching tdi nhan thay 2 yéu tb thoi gian chiét
va ndng d6 dung moi déu anh huong dén ham myc
tiéu Y 1a ham luong flavonoid tong sé (p < 0,05).
Tuy nhién, cac yéu t6 cong nghé khac nhau co
chiéu anh huong khac nhau. Cac yéu tb thoi gian
chiét (X2) va ndng do dung mdi (Xs) c6 anh hudng
theo ti 1¢ thuan dén ham luong flavonoid thu nhan
(véi gia tri p lan luot 12 0,0134 va < 0,0001) va
binh phuong ciia chiing ciing anh huong dén ham
nay (p =0,0184

va p < 0,0001), trong khi d6 cdp tuong tac thoi
gian chiét-nong d6 dung mdi khdng anh huong
dén ham muc tiéu (p = 0,3696). Yéu té nhiét do
riéng lé anh huong khong c6 y nghia dén ham muc
tiéu Y 1a ham Iugng flavonoid tong sé (p =
0,1444), tuy nhién, binh phuong cta nhiét d6 va
cip tuong tac nhiét do-dung moi déu anh huong
¢6 ¥ nghia dén ham luong flavonoid (p < 0,05).
Mb hinh dap ¢ng bé mat (Hinh 1) thé hign su
tuong tac cua tirng cap yéu td, dong thoi, dua vao
md hinh nay cé thé xac dinh duoc gié tri t6i vu
cua ting yéu té anh hudng lam cho ham dép wng
dat gia tri cuc dai. Két qua da tim duoc diéu kién
t6i wru dé chiét xuét flavonoid tir qua cau véi dung
mdi methanol 94,84% (v/v), nhiét d6 la 61,87°C,
thoi gian chiét 1a 103,85 phat. O diéu kién Iy
thuyét nay, ham luong flavonoid du tinh thu nhan
12 1645,03mg QE/g DW.

Slice at nd = 61.87, tg = 103.85090135935, dm = 94 8380007 1564
Hinh 1. M6 hinh ddp 1ing bé mat va sw anh hweng ciia cac yéu to cong nghé dén ham lrong flavonoid
tong so
doan mot cach tuong ddi chinh xac két qua ham
lwong flavonoid. Cao chiét nay duogc sir dung dé
xac dinh kha ning khang khang khudn va khang
oxi héa.

Sau do, dé kiém tra lai md hinh, mot thuc nghiém
d3 dwoc thuc hién véi ndng d6 dung moi la
94,84%, nhiét do 1a 62°C va thoi gian chiét la
103,85 phut. Véi cac diéu kién thuc té nhu trén,
khi 13p lai thi nghiém 3 lan, két qua thyc nghiém
dua ra ham lwgng flavonoid thu nhan dugc la
1662,81 + 12,29 ng QE /g DW. Két qua thuc
nghiém thu duoc 16n hon 95% gia tri ma mé hinh
da du doan. Nhu vay, su sai léch gitra mé hinh va
thyc nghiém khong c6 ¥ nghia théng ké. Didu d6
chiing t6 md hinh dugc lya chon phu hgp va du
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3.2. Két qua thir nghiém hoat tinh khang khuén
va khang oxi héa ciia cao chiét giau cac hop
chét flavonoid tir qua cau

3.2.1. Khd néng khdng khudn cia cao chiét
giau cac hep chat flavonoid

Hoat tinh khang khuan cua cao chiét giau cac hop
chéat flavonoid tir qua cau thé hién hoat tinh khang



khuan véi hiu hét cac chang thir nghiém bang 4.
Két qua phan tich chi ra, cao chiét giau cac hop
chat flavonoid c6 hoat tinh khang manh nhét voi
chang vi khuan E. coli (ICsp 14 16,0 + 0,5 pg/mL)
va S. enterica (ICso la 128,6 + 6,4 ug/mL). Chung
vi khan E.coli 1a vi khuan gay mot s bénh vé
duodng tiéu hda nhu viém da day, viém dai trang,
viém ruot, viém ly truc khuan. Chung vi khuan S.
enterica la vi khuan gay bénh thwong han, nhidém
trung duong rudt & ngudi va dong vat. Tuy nhién,
kha ning khang khuan cuia cao chiét vai hai chiing
vi sinh vat L. fermentum va P. aeruginosa thap
nhit. Chung vi khudn L. fermentum 1a loai vi
khuan duong rudt 1én men c6 ich, thudng c6 mit
trong hé tiéu hoa ctia ngudi va dong vat. Nhu vay,
¢6 thé st dung cao chiét nay wc ché cac ching vi
khuén gy bénh dudng rudt cho ngudi va dong
vat, nhung anh huong rat it dén cac ching vi
khuén c6 loi. Két qua nay phu hop véi nghién ctru
ctia Abbas va cong su [13] khi nghién ciru hi¢u
qua khang khuén in vitro cta chiét xuét ethanol tir
hat cau ddi véi céc ching vi khuin E. coli,
Pseudomanas aeruginosa (ving trc ché 15 mm),
cling nhu chdng lai B. subtillus (viing trc ché 9
mm). Negi va cong su [14] nghién ciu kha néng
khdng mot sé chung vi khuin (S. aureus, B.
subtilis, E. coli, Salmonella typhi, P. aeruginosa)
sir dung ca dung dich nu6c va hiru co (metanol,
hexan, va axeton) dugc chiét xuat tir 4 cau. Dit
liéu chi ra rang, chiét xuat dang nuéc hau nhu

khong c6 tac dung khang khuan (vang vi khuan
xam nhép vao dia vi khuan < 9 mm), trong khi
chiét xuat metanol 12 hiéu qua nhat (18 mm < viing
{rc ché < 22 mm) véi tac dung khang khuan tuong
tu nhu tetracycline d6i ching (17 mm < viing tc
ché < 19 mm). So séanh kha ning khang vi sinh vat
kiém dinh vai céc cao chiét c6 d6 phan cuc khac
nhau tir loai hai mién Xestospongia testudinaria
thiy rang, cao chiét giau cac hop chat flavonoid
c6 kha nang khang khuan cao hon dbi véi tat ca
cac vi sinh vat kiém dinh duogc thir nghiém [15].

Nouri va cong su [16], da danh gia tinh kha thi cua
viéc sir dung mang tinh bot Sago két hop vai chiét
Xuét tir 14 cau lam mang bao goi tiém ning cho
thue pham. Két qua duoc cdng b cho thdy mang
duoc danh gia véi cac ham lugng chiét xudt khac
nhau (5, 10, 20 va 30%) thé hién hoat tinh khang
khuan d6i véi mot sb vi khuan Gram (+) (S.
aureus, S. epidermis, B. cereus, B. subtilis, va
Listeria monocytogenes) va cac chung Gram (-)
(E. coli, S. typhimurium, S. enterididis, va K.
pneumonia), véi 7,1 < viing tc ché < 18,1 mm.
Chiét xuat alcol tir qua cau c6 hoat tinh khang
khuan chdng lai 38 loai vi khuan, nhu E. coli,
Candida albicans, vi khuin nhiét dsi va
interdactylobium, ddng thoi c6 tac dung tic ché tét
db6i vai cac vi khuan phd bién trong miéng, nhu
lién cau, xa khuan... [17].

Bang 4. Hogt tinh khang vi sinh vdt kiém dinh cia cao chiét giau flavonoid tir qua cau

i Gid tri Gram (+) Gram (-)
Tén mau - | Staphylococcus | Bacillus | Lactobacillus | Salmonella | Escherichia | Pseudomonas
(ug/mi) aureus subtilis fermentum enterica coli aeruginosa

256 91 25 34 62 88 26

Cao chiét 64 10 16 20 44 75 20

flavonoid 16 2 5 16 30 50 12

tir qua cau 4 0 4 4 26 21 6
I1Cs0 158,8+6,5 > 256 > 256 128,6+6,4 16,0+0,5 > 256

Ampicilin 1Cs0 0,02+0,005 3'6250’1 1,0340,07

Cefo;ax'm ICso 0,43+0,05 0’007; 0001 434015

3.2.2. Khd ndng khdng oxi héa ciia cao chiét
giau cac hgp chat flvonoid

129

Flavonoid 12 nhém hop chat phenol thuc vat thir
cép co dac tinh khang oxy héa. Da co nhiéu nghién
ctru chi ra mdi twong quan dang ké giita hoat dong



chéng oxy hoa va ham luong flavonoid trong hau
hét cac loai thuc vat [18]. Kha ning khang oxy
hoa cua ascorbic acid ¢ diy nong do tir 2, 4, 6, 8,
10 (ug/mL) lan luot 12 9,03 + 0,49; 26,86 + 0,89:
35,17 + 0,00 va 44,00 + 0,39 %. Kha ning khang
oxy hda cua cao chiét giau cac hop chét flavonoid
tr qua cau tuong duong vaoi 6,46 + 0,11 mg
AAE/g CK. So sanh kha nang khang oxi hoa cua
két qua thu duoc vai cac cong bd khéc, tac dung
khéng oxi héa cua chiét xut ethanol tir qua cau
thap hon hydroxytoluene dugc butyl hoa, nhung
tuong ty nhu tocopherol va cao hon ascorbic acid
[19]. Chiét xuat con trong méi truong axit cua hat
cau da dugc sang loc vé tiém nang chdng oxy hda
in vitro théng qua khir gbc tu do H,0, véi gia tri
ICso 12 83,14 ug/mL, c6 thé duoc coi la mot chat
chdng oxy héa tiém ning [20].

4. KET LUAN

Nghién ciru di xac dinh dugc cac yéu té ndng do
methanol, nhiét d¢, thoi gian, ti 1é nguyén
lieu/dung méi, anh huong c6 y nghia dén ham
luong flavonoid tong sb cua qua cau, trong do, ba
yéu té ndng d6 methanol, nhiét do chiét, thoi gian
chiét anh huong manh nhat. Do d6, ba yéu té nay
dugc chon dé dua vao mé hinh mé ta qué trinh
chiét cac hop cht flavonoid tir qua cau.

biéu kién chiét tdi wu cho phép thu duoc dich
chiét giau cac hop chat flavonoid voi nong do
methanol 94,84% (v/v), nhiét @6 61,87°C va thoi
gian 103,85 phat. O diéu kién nay, dich chiét thu
dugc c6 ham luong flavonoid tong sb 1a 1645,03
ug QE/g CK va kha ning khang oxi hoa 6,46 +
0,11 mg AAE/g CK. Bong thoi, cao chiét nay co
kha niang khang mot s chung vi khuan nhu S.
aureus (ICsp = 158,8 + 6,5 pg/mL), S. enterica
(ICso = 128,6 + 6,4 ug/mL), E. coli (ICso = 16,0 =
0,5 ug/mL).

Loi cam on

Nghién ctru nay duoc tai trg boi dé tai cap hoc
vién cta Hoc vién Nong nghiép Viét Nam trong
dé tai ma sb: T2021-13-61.
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