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Tém tit: La cua cay don 14 do c6 chira nhiéu hop chét co hoat tinh sinh hoc nhu flavonoid, tannin, saponin,
coumarin, phytosterol, duong tu do... Trong d6, flavonoid giit vai trd bao vé té bao, chdng oxy hoa va c6
khang khuan. ... Muyc tiéu 1a khao sat phuong phap ngdm dam va phuong phép ngam dam két hop séng siéu
am, v6i cac diéu kién nhu dung moi chiét (nudc, ethanol, methanol), nhiét d9, thoi gian si€u am dé thu nhan
flavonoid hiéu qua. Khao sat hoat tinh khang oxy hoa va hoat tinh khdng khuan cta cao chiét. Két qua,
phuong phap ngam dam két hop song siéu 4m cho hiéu qua thu nhén flavonoid cao nhét véi thoi gian ngam
dam 13 15 gio, thoi gian siéu am 14 20 phit, nhiét do 1a 60°C. Phan tich dich chiét flavonoid bang HPLC/MS
c¢6 14 peak, phan tich khdi pho ESI-Micro TOF-Q d xac dinh dugc 3 chét 1a kaempferol 7-o-glucosid,
kaempferol va acid palmitic. Dinh lugng kaempferol trong mau dya trén chat chuan kaempferol (Sigma-
Aldrich) bang phwong phap HPLC/UV va ham lugng kaempferol trong mau 1 680,5 ug/ g. Hoat tinh khang
oxy hoa va khang khuan ciia dich chiét flavonoid tir 14 cay don 1a d6 tuong dbi cao. Két qua nghién ctru
cho thay tiém ning tmg dung cta cdy don 14 d6 trong dugc lidu va thuce phim chirc ning.

Tir khéa. Flavonoid; kaempferol; khang oxy hoa; khang khuan; song siéu am.

I. GIOI THIEU

Cay don 1a do (Excoecaria cochinchinensis Lour hay Excoecaria cochinchinensis Lour) c6 tén thuong goi
1a don mat trdi, don do, don tudng quan... [1, 2]. Cay moc nhiéu noi nhu Long An, Tién Giang, Hau Giang,
Dong Thap, Pong Nai... va trong & lang hoa Ngoc Ha (Ha Noi) dé 1am thudc. Ngoai ra, cay trong nhiéu &
Quang Tay, Van Nam (Trung Quéc) [1]. Trong nhén gian cdy don la d6 dung lam thudc chita man ngira,
mun nhot, tiéu chay 1au ngay khong khoi, ly, tiéu ra mau... [1].

Mot s6 cay thude trong dan gian dugc nhidu ngudi quan tam dén vi la nguon tai nguyén co gia tri trong
phong va chira bénh. Cac loai cay thudc Viét Nam chiém khoang 11% trong s0 35000 loai cay thudc duogc
biét dén trén toan thé gidi [3]. Theo Nguyen Duy Thuan ¢ Viét Nam, nhu cau str dung dugc ligu rat 16n
khoang 50000 tan/nam va thude y hoc ¢ tmyen chiém 27% [4]. Trung Qudc hang nim sir dung 700000
tan duogc liéu, tach chiét cac hoat chat dé san xuét khoang 7000 mat hang, dat doanh thu trén 18 ti USD. An
Do budn ban dugc lidu dé tach chiét cac hop chat thién nhién dung lam thudc dat khoang 60 ti Rupee mot
nam, cung cép 12% nhu cau duoc liéu cho thé gidi [4].

Flavonoid con c6 nhimng tac dung khac nhu chdng di img, chdng co giat, giam dau, nghén mach, nghén phé
quan, lgi mat, diét ndm [5-7]. Flavonoid 1a nhimg chit ngin chin qua trinh oxy héa do cac gbc tur do, c6
thé 1a nguyén nhan 1am cho té bao hoat dong khac thuong. Cac gbc tu do sinh ra trong qué trinh trao doi
chit thuong 1a cac gdc tu do nhu OHe, ROO- (1a cac yéu tb gay blén di, huy hoai té bao, ung thu, ting
nhanh sy 3o hod) [8, 9]. Dan xuét flavonoid voi hoat tinh gy doc té bao ung thu Hela tuong d6i manh
[10]. Kaempferol c6 kha ning bt cac gdc tu do nhu HO, ROO, ting tuan hoan mau trong dong mach, tinh
mach va mao mach, chong viém, chong di, rc ché sy hinh thanh va phat trién khoi u trén da chudt [9, 11].
Nguyén Thai An va cong sy (2002) di chiét tach va phan lap dugc 2 acid polyphenol 1a acid gallic va acid
ellagic, 2 flavonoid la kaempferol 7-o-glucosid va kaempferol tir 14 kho cua cdy don 1a do [12]. Nguyén
Viét Tyu va cong sy (2003) da phén tich hop chat phenolic tir don 14 do [13]. Thai Nguyén Hung Thu va
cong sy (2010) da nghién ctru chiét xuat tinh ché kaempferol tir don 14 d6 bang phuong phap chiét néng
va chiét lanh v6i dung méi ethanol & 3 nong do (500, 700 va 900) khac nhau [14]. Nguyén Tuong Van
(2019) da nghién ctru quy trinh phan 1ap kaempferol va xac dinh ham lugng kaempferol trong cac ché pham
tor Bach qua [15].
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Lai Hop Hieu va cong sy (2019) da xac dinh Rhamnofolane va mot dan xuit phenolic méi, ciing véi mudi
mdt hop chit, dugc phén 1ép tir 14 cua E. cochinchinensis Lour [16]. Honghui Luo va cong su (2019) da
nghién ciru cac chat chuyén hoa phenolic ¢6 thé anh hudong dén sy 6n dinh va thoai hoa sic to & Excoecaria
cochinchinensis thong qua so sanh v&i Osmanthus fragrans [17]. Nguyén Phi Hung va cong su (2020) da
nghién ciru nghién ciru dich chiét tir ethanol ciia 1a cay don 1a do (Excoecaria cochinchinensis Lour.) dé trc
ché di chuyén va chu ky phan chia ctia té bao ung thy MKN45 [18]. Tuy nhién, nhin chung céc nghién ciru
vé cay don 14 d6 dé thu nhan flavonoid va kaempferol con it hon so véi cac cdy duge liéu khac, ngudi dan
trong chii yéu dé lam canh chir chua biét duoc trong 14 don 1a d6 c¢6 nhiéu chat c6 gia tri vé y hoc. Véi mong
mubn tim hiéu mot phan vé cdy don 1a do, nhét 1a cac thanh phan c6 trong 14 nhu flavonoid. Nén trong
nghién ciru nay ching toi s& tién hanh tach chiét flavonoid tir 14 kho bang hai phwong phap 1a ngam dam va
ngam dam két hop séng siéu 4m. Tir d6, c6 thé chon duge mot phuwong phép hidu qua dé thu nhan flavonoid.
Phan tich vai hgp chét trong dich chiét bang HPLC/MS va khao sat hoat tinh khang oxy hoa, khang khuan
d6i v6i cac ching vi khuan gy bénh nhu Staphylococcus aureus, Escherichia coli va nAm Candida.

2. VAT LIEU-PHUONG PHAP

2.1. Nguyén liéu

La cay don la do (juqc tréng taiﬁ vuon nha huyép Xuéan Loc, Tinh Df")ng Nai. La twoi dugce rira sach va s?iy
kho ¢ 60°C cho den khi dat 36 am < 13%, nghién thanh bot c6 kich thude < 0.8 mm (ray qua sang co kich
thudce 0,8 mm). Bot 1a duwoc dong goi chan khong va bao quan ¢ nhiét do phong.

2.2. Khio sat dung méi va thoi gian tach chiét flavonoid thé bang phwong phap ngam dim

Lay 10 gram b0t 14 kho hoa tan vao dung moéi khdo sat nhu nude, ethanol 96" va Methanol trong thoi gian
ngam dam 1a 3 gio, 6 gio, 12 gio, 18 gio, 24 gio. Loc va thu dich, ¢ can dich chiét bang cd quay chén
khong. Chiét flavonoid theo quy trinh Nguyen Kim Phi Phyung (2007) [6]. Hoa tan cao chiét v&i dung moi
etyl acetat, chiét 1ong—1ong v6i dung dich kiém Na,COj3 10%. Thu pha nuée kiém va acid hoa bang H,SO;4
2%. Thyc hién chiét 16ng—long véi etyl acetat. Thu pha hitu co, loai pha nuéc va dudi dung méi thu duoc
cao thd chira flavonoid toan phan. Ham lwong flavonoid xac dinh bang UV-Vis.

2.3. Khaio sat diéu kién tach chiét flavonoid bang phwong phap ngim dim két hop séng siéu Am
Phuong phép ngam dam két hop song siéu am: 10 gram bot 14 hoa tan trong dung méi MeOH trong khoan
thoi gian siéu am 1a 15 phat va nhiét do 40°C (khao sat 1 yéu t6 va cd dinh cac yéu té con lai). Khao sat
thoi gian ngam dam 1a 3 gio, 6 gio, 12 gio, 15 gio va 18 gio. Khao sat thoi gian thuc hién song siéu 4m 1a
5 phut, 10 phat, 15 phit, 20 phut, 30 phat. Khao sat nhiét do siéu am tir 30°C dén 80°C (cach nhau 10°C).
Thu dich loc, ¢6 can bang may ¢ quay chan khong. Tiép tuc chiét flavonoid theo quy trinh Nguyén Kim
Phi Phyung (2007) [6] (twong tmg muc 2.2). Ham luong flavonoid xac dinh bang UV-Vis.

2.4. Pinh tinh flavonoid trong dich chiét

Céc phuong phap dinh tinh flavonoid dugc thuc hién theo Nguyén Kim Phi Phung (2007) va Tran Hing
(2004) [6, 19].

Bang 1: Phuong phap dinh tinh flavonoid

Phan ng dinh tinh Két qua phan ting
Phan tmg Cyanidin cua Wilstatter ~ N€u dich chiét c6 chira flavonoid cho mau d6 dam, flavonol va flavanon
cho mau hong nhat hodc khong mau.

1% NaOH/ethanol Flavon, isoflavon, isoflavanon, flavanon, chalcon. Leucoantocyanidin s€ co
mau vang. Flavonol cho mau tir vang d6 dén vang cam. Auron cho mau do
dén tim.

Tac dung v6i H2SO4 dam dac Flavon va flavonol cho mau vang dam dén vang cam va c6 phat huynh

quang dac biét. Chalcon, auron cho mau dé hodc mau xanh. Flavanon cho
tir mau cam dén do.
Phan vmg kiém loéng Két qua flavonoid c6 mau vang séng.
Téac dung FeCls Tao phirc mau xanh hay xanh den.
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2.5. Phan tich bing HPLC va ESI-Micro TOF-Q

Chuén bi mau: Can chinh x4c 0,1 g cao chiét va hoa tan trong 1,0 ml methanol. Loc qua syring (0,22 pm)
va dem phan tich dinh tinh bang ESI-Micro TOF-Q va dinh luong bang HPLC.

Dinh luong dung phuwong phap HPLC/UV pha dao dao [14]: Cot sac ky 1a C18.

Hé dung méi chay phan tich 1 pha dong dém phosphate 10 mM véi pH 1a 2,5, acetonnitril (60:40). Toc do
dong 1a 1,2 ml/phat. Thé tich tiém mau 1a 50 pl. Thoi gian chay sic ky 1a 30 phut.

Xay dyng duong chuan kaempferol bang HPLC/UV: Kaempferol ctia hing Sigma-Aldrich (d6 tinh khiét
94,4%) duoc hoa tan trong methanol dé duoc ndng do tir 2,5 ppm dén 10 ppm.

Ham luong kaempferol trong mau dua theo dién tich peak kaempferol trong cao chiét va twong tmg véi
duong kaempferol chuan.

Dinh tinh bang phan tich khéi phé ESI-Micro TOF-Q: Cét sic ky C18; toc do dong 0,3 ml/phut; thé tich
tiém mau 1a 1,0 pl; nhiét do buéng cot: 35°C. biéu kién khbi phé bao gém nguén ion héa ESI; loai ion
dwong; nhiét d6 ngudn ion hoa 1a 300°C.

2.6. Hoat tinh khang oxy héa

Pha lodng flavonoid dat nong d6 25 pg/ml, 50 ug/ml 75 pg/ml va 100 ug/ml. Cho 1 ml miu va 1,5 ml
DPPH (20 pg/ml), lic déu va u ti 30 phut & diéu kién nhiét d6 phong. Po d6 hip thu & budce séng 517 nm.
Vitamin C duoc str dung lam chimg duong va dung moéi pha loang lam d6i chimg 4m. Dyng d0 thi biéu thi
tuong quan gitra mat do quang ODs17um va ndng do cua chat khao sat, d6 thi dang y = ax + b v6i y 1a mat
do quang, x 1a nong d6 mau. Tinh gia tri ICs theo timg mau va so sanh chiing véi nhau [20, 21].

2.7. Hoat tinh khing khuén

Phuong phép khuéch tan trén dia thach: Hoa tan flavonoid trong 10% DMSO dé dat nong d6 25 pg/ml, 50
pg/ml, 75 pg/ml, 100 pg/ml. Dbi chirng am 13 10% DMSO. Dbi chirg dwong 1a khang sinh tetracyclin (10
mg/ml)). Dich vi khuan duoc pha lodng trong nude mudi sinh 1y (> 0,5 Mc Farland (1,5%10° CFU/mL)) va
trai déu trén moi truong LB agar. Hut 50 pl dung dich thur nghiém cho vao cac 16 thach (duong kinh 5 mm).
Cac thao tac phai dugc tién hanh trong diéu kién vo trung. U céc dia Petri trong 24 gid (37°C). Quan sat két
qua dua vao vong khang khudn. Ching vi khuan nghién ciru la Staphylococcus aureus, Escherichia coli va
nam Candida. Cac thi nghiém duoc lap lai 3 1an [20, 22].

2.8. Xac dinh ham lwgng flaovonoid
Ham lugng flavonoid dugc tinh theo (Arvouet, A., B. Vennat, A. Pourrat and Legret, 1994) [23].

AtxCcxk
Ac*ax100(100—h)

Q (%) =

Trong do: Ac: la do hap thu dung dich chuan At: @6 hap thu cua dich thir, Ce: Nong d6 (ug/ml) dung dich
chuan, a: khdi lwong dugc lidu (ng), h: ham 4m dugc lidu, k: dd pha lodng mau thir.

Ham luong flavonoid toan phan (F%) trong dugc liéu duoc tinh biang cong thirc:
F (%) =Q (%) x 2,51
Trong d6: 2,51: Hé s6 chuyén ddi tir flavonol sang flavonol glycoside (flavonoid)

2.9. Xir Iy s6 liéu

Cac thi nghiém duoc lap lai 3 lan, lay gia tri trung binh. Cac s liéu duoc xir Iy va xac dinh y nghia thong
ké bang phan mém Microsoft Excel 2015 va phan mém. Statgraphics (Statistics graphics system). Phan tich
ANOVA c6 sy khac biét va c6 y nghia (Probability = 0,05).
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3. KET QUA
3.1. Két qua dung méi va thoi gian tach chiét flavonoid thé bing phwong phap ngim dim
- 12
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Hinh 1: Ham lugng flavonoid tuwong tmg v6i ba dung méi. Biéu do 1a gid tri trung binh (+ SE) cua ba lan 1dp lai
(n =3) va tuan theo one-way ANOVA. Céc ky tu khac nhau the hién su thay do6i dang ke (P < 0,05).

Két qua (Hinh 1) cho thay dung moi nudc cho ham lugng flavonoid toan phan (%) thap nhét trong 2 dung
mai con lai 1a methanol va ethanol 96°. Vi vay khong ding dung méi nudc dé chiét flavonoid. Vi ethanol
96° va methanol thi methanol cho két qua flavonoid toan phan trung binh cao nhét. Ca 3 dung méi cho két
qué tach chiét flavonoid v6i thoi gian ngdm dam 24 gio 1a cao nhat. Néu ding ethanol 96° va nudc dé chiét
thi thoi gian 24 1a hi¢u qua nhit dé thu nhan flavonoid. Tuy nhién trong nghién ctru nay ching toi chon
dung moi methanol tai thoi gian la 18 gio vi két qua ham lugng flavonoid toan phan glua 18 gio va 24 glo
chiét tir dung moi methanol chénh léch rat it va khong dang ké vi vay chon 18 gid gitp rat ngan thoi gian
trich ly va thu nhan ham luong flavonoid hi¢u qua.

3.2. Két qua thoi gian trich ly flavonoid bang phwong phap ngam dam két hop séng siéu Am
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Hinh 2: Ham luong flavonoid tuong tmg thoi gian trich ly. Céc biéu do 1a gia tri trung binh (+ SE) cua ba lan 1ip
lai (n = 3) va tuan theo one-way ANOVA. Cac ky tu khac nhau thé hién sy thay doi dang ke (P < 0,05).

Két qua (Hinh 2) cho thdy 15 gio va 18 gid cho ham lugng flavonoid toan phan lan luot 1a 17,531% va
17,302% cao nhat trong khoang thoi gian con lai. Do d6 ching t61 chon thoi gian trich ly siéu am 1a 15 gio
la nghi¢m thuc tot nhat cho thi nghiém nay vi rit ngan thoi gian trich ly va ham luong flavonoid toan phan
cao nhat.
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3.3. Thoi gian siéu 4m
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Hinh 3: Ham lugng flavonoid twong tmg voi thoi gian siéu Am. Biéu d6 1a gié trj trung binh (+ SE) cta ba lan
1ap lai (n = 3) va tuan theo one-way ANOVA. Céc ky tu khac nhau the hién su thay d6i dang ke (P < 0,05).

Khoang thoi gian 5 phut dén 20 phut thi ham lugng flavonoid toan phan (%) thu dugc tang diéu va nhanh
tr 12,703% dén 17,551%. Nhung sau d6 han Iugng flavonoid toan phf?m giam nhe ¢ 25 phut 1a 17,357%,
30 phut 1a 17,169%. Theo két qua (Hinh 3) cho thay rang thoi gian siéu &m 20 phut la can thiét dé tach chiét
flavonoid. Trong khoang thoi gian 25 phut va 30 phut cho thay ham luong flavonoid toan phan (%) khong
tang ma c6 xu hudng giam nhe. Co thé giai thich 1a do si€u 4m c6 kha nang lam tang téc do pha v thanh
té bao va mo thyc vat ciing nhu toc do truyén khéi vi vay thoi gian xir 1y siéu am cang kéo dai sé cang ting
luong cac hop chit cao phén tir duge giai phong ra tir d6 c6 thé gay tic cac kénh dan dich chiét trong khdi
nguyén liéu [24]. D6 1a nguyén nhan lam ham lugng flavonoid toan phan (%) trong dich chiét giam nhe khi
tang thoi gian xir 1y tir 25 dén 30 phut.

3.4. Nhiét do siéu am
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Hinh 4: Ham lugng flavonoid tuong tmg v6i nhiét do siéu 4m. Biéu d6 1a gid tri trung binh (+ SE) ciia ba lan I3p
lai (n = 3) va tuan theo one-way ANOVA. Cac ky tu khac nhau thé hién sy thay doi dang ke (P < 0,05).

Két qua (Hinh 4) cho thay khi ting nhiét 6 siéu am thi thi ham luong flavonoid toan phan (%) trong dich
chiét tang. Tai 60°C thi ham lugng flavonoid toan phan cao nhat 17,530%, nhiét d6 70°C, 80°C thi ham
luong flavonoid toan phan giam dan. Khi ting nhiét do thi téc do truyén khéi tang, o hoa tan trong dung
moi ciing ting va d6 nhdt dung modi giam. Khi nhiét do ting qua cao, thi sb lugng bong bong duge tao ra
tir siéu 4m bi giam nén két qua trich ly khong tang. Hon nita, tang nhiét dg s€ lam tang chi phi nang luong
cho qua trinh xir 1y, ddng thdi mot s6 chat khong bén voi nhiét s& bi phan huy dem lai hi€u qua trich ly thap
[24]. Khi nhiét d6 ting thi chuyén dong cac phan tir ting, nén dung moi thim théu nhanh vao bén trong té
bao mang 1am ting ap suét ndi bao, dén mot thoi dién nhit dinh 1am cho thanh té bao v& ra tir d6 1am thoat
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céc chét bén trong thanh té bao ra ngoai dung mdi dan dén két qua tach chiét flavonoid cao nhat. Tir két
qua trén chung toi chon nhiét do siéu am d¢ trich ly flavonoid tir 14 cAy don 14 do 1a 60°C.

3.5. Ham hrgng flavonoid thu dwgc tir hai phwong phap tich chiét

Trong qua trinh khao sat phuong phap ngdm dam va phuong phap ngam dam két hop song siéu am (Hinh
5). Ca hai phuong phap déu duogc khao sat voi cac diéu kién dé tach chiét flavonoid téi vu Nhung phuong
phap ngdm dam két hop song sién &m dem lai hiéu qua tach chiét flavonoid cao nhit, giam dugc thoi gian
va dung méi tir d6 ting ning suit chiét xuat. Phuong phap tach chiét flavonoid trong 14 cay don 14 do 1a
ngam dam két hop song siéu am véi cac dicu kién: Thoi gian ngdm dam 15 gio, thoi gian thyc hién song
siéu &m 20 phut, nhiét o siéu 4m 60°C, dung méi MeOH.

. A A 1A f s A 17,538
Phuong phap ngdm dam két hop song siéu am mﬂuﬂmuﬂmnmuﬂmnmuﬂmnmuﬂmnmum

Phuong phap ngam dam m[[[[ﬂummmummﬂﬂﬂ

0 5 10 15 20 25
Ham luong flavonoid toan phan (%)

Hinh 5: Ham luong flavonoid ctia hai phuong phép tach chiét. Cac biéu do 1a gi4 trj trung binh (+ SE) cta ba lan lip
lai (n = 3) va tuan theo one-way ANOVA. Cac ky tu khac nhau thé hién sy thay d6i dang ké (P < 0,05).

3.6. Dinh tinh flavonoid

Phan tng dinh

tinh Két qua phan Gng

Phan g dinh tinh Két qua phan tmg

Phan g Cyanidin Tac dung voi
cua Wilstatter: H,SOs dam dac:
Flavonol va flavanon Két qua thay doi tir
cho mau hong nhat mau vang thanh

hodc khong mau. mau xanh

Thinghiém  D&i ching -
Thi nghiém D0oi chung
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1% NaOH/ethanol:
Flavon, isoflavon,
isoflavanon, flavanon,
chalcon.
Leucoantocyanidin s&
¢6 mau vang. Flavonol
cho mau tur vang do
dén vang cam.

Phan tUng kiém
lodng:  flavonoid
c6 mau vang sang.

Thi nghiém Ddi chimg

D6i ching  Thi nghiém

Tac dung FeCls: Tao
phuc mau xanh hay
xanh den

Thi nghiém Dai chimg

Bang 2: Két qua dinh tinh flavonoid tir 14 cdy don 14 do

Stt Phin ting dinh tinh Két qué phén ting
1 Phan iing Cyanidin cia Wilstatter +

2 1% NaOH/ethanol +

3 Tac dung voi HoSO4 dam dic +

4 Phan (g kiém lodng +

5 Tac dung FeCls +

Ghi cht: (+) ¢o, (-) khong co

3.7. Két qua phan tich bang HPLC va ESI-Micro TOF-Q

Intens 3

x105§ "
:
;
2

e T T T T T T T T T T T T T T T

S 10 15 0 2% Kl 3% 40 Time [min]

Hinh 6: Mot sb peak trong mau phan tich
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Két qud phén tich khoi phd ESI-Micro TOF-Q (Hinh 7 va Hinh 8) da xac dinh trong méu flavonoid thé ¢6
acid palmitic (ty 1€ khoi lugng trén dién tich 1a 255,2349) va kaempferol 7-o-glucosid (ty 1€ khoi lugng trén
dién tich 1a 447,0954).

Intens | CAO CHIET MEOM_2-E2_01_13906.d: -MS, 35.9min M2141, -Spectral Bkgrnd
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2444337 | 2528488 2578557 2649182 36 333 269.9471
0 TR Y -1 ‘ll - vy Ll v —h l'l.. A n A
245 250 255 260 205 270 miz
Hinh 7: Phé MS va m/z (ty 1& khéi luong trén dién tich) cia acid palmitic
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40 8
1.54 =2
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054 Elemental composition:  C 56 .38% H 4
5851073
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Hinh 8: Phé MS va m/z (ty 1& khi luong trén dién tich) ciia kaempferol 7-o-glucosid
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Intens.
X104 !

0.51

0 5 0 15 2 2 Time [mo)

Hinh 9: Sic ky d0 kaempferol chuan phan tich bing HPLC

Intens

0 5 10 15 25 Time [min]
Hinh 10: Sic ky d6 miu cao chiét dwoc phén tich bang HPLC

Bang 3: Ham lugng kaempferol trong flavonoid tho

STT Tén mau Chi tiéu Pon vi Két qua Phuong phap
01 Cao chiét 14 don 1a do Keampferol neg/'g 680,5 LC-UV

Két qua sic ky do (Hinh 9 va Hinh 10) cho thiy, thoi gian luu (Retention time) ctia chat chuan
kaempferol twong tmg véi thoi gian luu kaempferol trong cao chiét 1a & phit thir 24,7. Sic ky d6 da xéac
dinh duoc sy ton tai cia kaempferol trong 14 ciia cay don la do va két qua nay pht hop vé6i nghién ciru cia
Thai nguyén Hung Thu va cong su (2010) [9]. Két qua dinh luong kaempferol trong la céy don 14 do bang
LC-MS la 680,5 pg/g. Kaempferol 1a chat c6 hoat tinh quan trong nhét trong cay don 1a d6 vi kaempferol
6 kha nang dap tac cac goc ty do HO, ROO, tang tudn hoan mau trong dong mach, tinh mach va mao
mach, chong viém, chong di ing, dac biét rc ché sy hinh thanh va phat trién khoi u trén da chuot nhét trang
gdy ra boi enzyme benzo-pyren, trc ché enzyme cyclooxygendase va qua trinh hoa lipit [25, 26].
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3.8. Két qua khing khuin va khang oxi hoa ciia flavonoid toan phén tach chiét tir 14 cay don 14 d6

Hinh 11: Hoat tinh khang khuan mAu flavonoid toan phan tach bang dung méi MeOH két hop song siéu am (a1,
a2): Vi khuan E.coli; (b1, b2): Vi khuan S.aureus; (c1, c2): Nam Candida

Hinh 12: Khéng khuén d6i chimg am (a): Vi khuan E.coli;
(b): Vi khuan S.aureus; (c): Nam Candida
n2):
Vi khudn E.coli; (b1, b2): Vi khuén S.aureus; (cl, c2):
Nam Candida

Béng 4: Pudng kinh vong khang khuin miu flavonoid toan phan tach bang cac dung méi

Céc dung méi chiét tach

PC () bC (+)
Vi sinh vét (DMSO) (Tetracyclin Methanol
10mg/ml) két hop song  Methanol  Ethanol 96° Nude
siéu am
S.aureus (+) 0 25 +0,23? 23+0,36® 20+£024° 17+0,11¢ 14 +£0,15¢
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E. coli (-.) 0 26+ 0,36 22+0,32>  20+0,30° 19+0,20 16+ 0,22¢
Nam Candida 0 21£0,17° 16£0,21°  15+0,19° 14+0,11¢ 12£0,15¢
Kha ning khang khuan - +++ +++ ++ ++ +

Chu thich: (+++: khang khuan manh; ++: khdng khuan trung binh; +: khang khuan kém). DC (-.): d6i chimg 4m. DC
(+): doi chirng duong

Dich chiét 1a don 1a d6 chira flavonoid d6 1a hop chat cha yéu quyét dinh kha ning khang khuan cua
mau thir nghiém. Két qua (Bang 4) cho thiy kha nang khang khuén dich chiét flavonoid thu nhan béng
methanol két hgp song siéu am tao vong khang khuan manh nhét, tiép dén 1a methanol, ethanol va thap nhét
1a nudc. Flavonoid trc ché enzyme va gan 1én mang bao tuong cua vi khuan, 1am thay d6i tinh thim chon
loc cua mang bao twong Vi vdy, lam mot sO chat can thiét cho vi khuan lot qua mang bao twong va ra ngoai.
Tac dong 1én qua trinh tong hop protein va tac dong DNA khudn, trc ché tong hop RNA cua vi khuan [27].

Bang 5: Gia tri ICso cua mau vitamin C va cdc mau

Gia tri ICs
Vitamin C  MAu chiét nuée Mau chletoethanol M3u chiét methanol Mau Chle,t meF}AIanAO bt
96 hop séng siéu am
12,49 76,6 67,33 54,4 20,63

Gia tri ICsy cang thap thi kha ning khang oxy hoa cang cao [20]. Flavonoid toan phan tach bang
methanol két hop séng siéu 4m c6 ICso 1a 20.63 pg thip nhat so v&i cac dung moi con lai (Bang 5) Bén
canh do, kha nang trc ché 50% DPPH ¢ mau flavonoid toan phan tach bang methanol két hop song siéu &m
ciing kha cao (bang 60,54% so v6i ICs cua vitamin C). Diéu nay ¢ y nghia rat 16n trong viéc bd sung cac
chit chong oxy héa tu nhién c6 ngudn gbc cay don 14 d6 thong qua con duong thyc pham dé chdng lao hoa
hoic thay thé cic chat chéng oxy hoa nhan tao trong bao quan thyc pham. Thai nguyén Hing Thu va cong
su (2010) da phan lap duoc kaempferol trong cay don 1a do. D6 1a hop chat c6 kha ning khang oxy hoa rat
manh vi kaempferol c¢6 kha ning dap tat cic gbc tu do nhu HO, ROO [9]. Nguyén Viét Tyu va cong su
(2002) cuing phan tach duoc acid gallic, ethyl gallat va liquiritigenin [28], chung c6 kha nang hap thu cac
gbc tur do bang cach nhuong dién tir cho cac goc tw do 1am ching tré nén bén virng hon hoic co thé két hop
v6i cac ion kim loai dé v6 hiéu hoa hé théng din chuyén dién tir trong phan g oxy hoa.

4. KET LUAN

Nghién ciru di xac dinh dugc flavonoid trong 14 cay don 14 d6 thong qua dinh tinh bang phan (mg Cyanidin,
phan mg v61 H2SO4, phan tng véi kiém va tac dung véi FeCls va dinh lugng kaempferol trong mau bang
HPLC/UV véi chit chuan kaempferol (Sigma-Aldrich). Tach va thu nhan dugc flavonoid thé bang phuong
phap ngam dam va ngam dam két hop song siéu am (Nhiét do 60°C, thoi gian trich ly 15 gio, thoi gian siéu
am 20 phut). Trong d6 phuong phap ngam dam két hop song siéu am 1a phuong phap hiéu qua dé thu nhan
flavonoid. Phan tich khdi phd ESI- Micro TOF-Q da xac dinh dugc Kaempfetol-7-o-glucoside va acid
palmitic. Ham lugng kaempferol trong mau cao chiét 13 680,5 pg/g dugc dinh luong bang HPLC/UV. Kha
ning bit gde tu do va khang khuédn tuong ddi cao so voi dbi chimg.
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RESEARCH ON COLLECTION AND INVESTIGATION OF ANTIOXIDANT AND
ANTIBACTERIAL ACTIVITIES OF FLAVONOID EXTRACT FROM LEAVES OF
Excoecaria cochinchinensis Lour

NAM NGOC TRINH!, DUNG NGUYEN VAN'!, CUONG DUONG QUOC"*
!Institute of Biotechnology and Food Technology, Industrial University of Ho Chi Minh City, Ho Chi
Minh City, Vietnam
’Faculty of Biology and Biotechnology, University of Science, Ho Chi Minh City, Vietnam

Abstract: Leaves of Excoecaria cochinchinensis Lour contain many biologically active compounds such
as flavonoids, tannins, saponins, coumarins, phytosterols, free sugars... Among them, flavonoids are cell
protective, antioxidant and antibacterial. The objective is to investigate maceration extraction and
maceration extraction combined with ultrasound method, with conditions such as extraction solvent (water,
ethanol, methanol), temperature, and ultrasonic time to obtain effective flavonoids. The extract was tested
for antioxidant and antibacterial activity. The result showed that maceration extraction combined with
ultrasound method obtained the highest flavonoids with maceration time of 15 hours, ultrasonic time for 20
minutes, an temperature of 60°C. Analysis of the extract by HPLC/MS detected 14 peaks, and ESI-Micro
TOF-Q mass spectrometry analysis identified kaempferol 7-o-glucoside and kaempferol, and palmitic acid.
Quantification of kaempferol in the sample was based on the kaempferol standard (Sigma-Aldrich) by the
HPLC/UV method. The kaempferol content was 680.5 pg/g. The antioxidant and antibacterial activities of
the extract were relatively high. Research results show the potential application of Excoecaria
cochinchinensis Lour in medicinal herbs and functional foods.

Keywords: Flavonoid; kaempferol, antioxidant, antibacterial, ultrasound.
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