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Leaf extract

Salix babylonica

Willow (Salix babylonica) was used as medicine by ancient
civilizations for its analgesic, antipyretic, and anti-inflammatory
properties. The bark and leaves of the Willow contain various organic
substances, especially salicin, a chemical similar to aspirin
(acetylsalicylic acid), which acts as an analgesic drug. This study
aimed to analyze the chemical composition and bioactivities of
Willow leaf extracts collected at Bac Kan provice. The chemical
composition was determined by the GC/MS method. Besides, the
antioxidant activity of the samples was investigated using the DPPH
method, and the antimicrobial activity was determined using the zone
inhibition test. According to the GC/MS results, there are 26
compounds in the Willow extract, with seven major components
(68.57% of the total composition). The Willow leaf ethanol extract
has good antibacterial activity against five tested strains, with the
highest activity observed against the B. subtilis strain. Ethanol extract
from Willow leaves has the ability to inhibit the growth of 3 tested
fungal strains, of which the best is A. Flavus. The antioxidant activity
of the Willow ethanol extract was 5.36 pg/mL.
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Cao chiét 14

Salix babylonica

Cay Liéu (Salix babylonica) da dugc ngudi ¢6 dai sir dung lam thudc
giam dau, ha st va chng viém. Trong vo6 va l4 cua cay Liéu chia
nhiéu chit hitu co khac nhau, dic biét 1a salicin, mot chat trong tu
nhu aspirin (acetylsalicylic acid), c6 tic dung nhu thudc giam dau.
Muc dich cta nghién ctu nay la phén tich thanh phan héa hoc va
hoat tinh sinh hoc cua chiét xuét 14 Liéu thu tai tinh Bac Kan. Thanh
phan héa hoc duoc xac dinh bing phuong phap GC/MS. Bén canh
d6, hoat tinh chdng oxy hoa cua cac mau dugc xac dinh bang phuong
phdp DPPH va hoat tinh khang khuan khao sat bang phuong phép
khuéch tan dia thach. Theo két qua GC/MS, trong dich chiét Liéu c6
26 hop chat, véi 7 thanh phan chinh (chiém 68,57% tong thanh
phan). Chiét xuét ethanol tir 14 Lidu c6 hoat tinh khang khuan tét doi
V6i 5 chung dwoc thir nghiém, véi hoat tinh cao nhit dwoc quan sat
thdy ddi véi chung B. subtilis. Chiét xuét ethanol tir 14 Liéu c6 hoat
tinh wc ché su phét trién cua 3 chiung ndm thar nghiém, trong do tbt
nhat 1a chung ndm A. Flavus. Ngoai ra, hoat tinh chng oxy héa cua
chiét xuét ethanol Willow 12 5,36 pg/mL.
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1. Pat van dé

Liéu (Salix babylonica) 1a cay gb dang nho, tan 14 ra xudng dudi dét, cao trung binh tir 6-10

m [1]. Cay Liu chira nhiéu loai hop chat khac nhau nhu flavonoid [2], [3], phenolic glycosides
[4], [5], ngoai ra con chira cac chat khac nhu procyanidin, acid hiru co Va céc dan xuét ciia chiing,
phenol, sterol va terpen, lignan, chat bay hoi va acid béo. Cay Lidu di duogc st dung trong y hoc
tir thoi cd dai va c6 lién quan dén viéc phat hién ra acetylsalicylic acid va aspirin. Theo truyen
thong, nhimng cay ‘nay duoc su dung dé diéu tri cac ching dau nhirc co xwong khdp, viém va sét.
Salicin 1a mot chit chuyén hoa c6 hoat tinh duge 1y chinh trong Liéu va thity phan trong dudng
tiéu hoa dé tao thanh rugu salicyl va D-glucose. Sau khi hap thy, chat nay bi oxy hoa thanh
salicylic acid, mot loai thudc co hoat tinh {rc ché cyclooxygenase (COX L, II) [6]. O Trung Dong,
cay S. egyptiaca dugc st dung dé diéu tri bénh thiéu mau va chong mat, nhu mot tic nhan hd tro
tim mach va cling dugc dung dé ché bién keo dia phuong nhu mot chét phu gia tao mui thom.
Salix alba L. (Lidu tring) da duoc sir dung trong y hoc dan gian dé diéu tri s6t, viém mén tinh va
cap tinh, dau va nhiém trung. Salix tetrasperma Roxb. da dugc su dung dé diéu tri cac bénh nhu
dong kinh, tiéu dudng, sbt, thip khop, mét rin, sung tiy, s0i trong bang quang, kiét ly, vét
thuong, dau tai, ho va cam lanh. Vo6 cay S. alba L. theo truyén thong duoc str dung dé didu tri
cam cim, thap khép, sdt va nhirc dau. Hon nita, cdy Liéu con co tac dung giam dau, chong dong
mau [7], chéng oxy hoéa [8], chéng ung thu [9], gdy doc t& bao, chéng dai thdo duong, khang
khuén [10], bao vé than kinh va bao vé gan [11], tc ché virus HIV [12]...

Tuy nhién chua cé nghién ctru nao so sanh thanh phan hoa hoc va hoat tinh sinh hoc cua cay
Liéu tréng gitra cac ving & Viét Nam. Trong nghién ciru nay, chiing toi danh gia thanh phan hoa
hoc va hoat dong sinh hoc cia loai Lidu Salix babylonica thu tai tinh Bic Kan.

2. Phuong phap nghién ciru
2.1. Nguyén ligu va héa chat

Cay Liéu (S. babylonica) duoc trdng tai thanh phd Bic Kan. L4 Lidu duoc thu thap vao thang
02 nam 2023 va dugc luu trit tai Khoa Sinh hoc, truong Pai hoc Su pham, Pai hoc Thai Nguyén.
Céc mau 14 Lidu thu dugc déu duge sdy kho trong t sy ¢ nhiét d6 50°C cho dén khi khéi luong
khong d6i va duogc str dung tao cao chiét.

Céc hoa chét str dung bao gdm: EtOH (Viét Nam), DMSO (Kanto Chemical Co., Japan), 2,2-
diphenyl-1-pycrylhydrazil (DPPH) (Alfa Aesar -Karlsruhe, Dirc)...

Chung vi khuan gram duong gom Staphylococcus aureus, Lactobacillus plantarum, Bacillus
subtilis, Sarcina lutea va chung vi khudn gram am gom Citrobacter freundii do khoa Sinh hoc,
truong Pai hoc Su pham, Pai hoc Thai Nguyén cung cap.

2.2. Chudn bj dich chiét ethanol

L4 Lidu kho dugc nghién nho tron va ngam voi ethanol tuyét dbi & 90°C trong 3 ngay. Sau
do, dich chiét dugc loc qua glay loc Whatman No 1 va loai bo con bang may cd quay chan khong
EYELA dé thu lai cao chiét con. Dich chiét tho sau d6 duoc giit & 4°C dé tién hanh cic nghién
ctru tiép theo.

2.3. Phén tich GC/MS

Phan tich GC/MS (Gas chromatography—mass spectrometry) dugc thuc hién véi hé thong
Hewlett Packard GC (HP5890 seri 11)/h¢ théng MS t cuc (model HP MSD5971), dugc trang bi
nguén tac dong dién tir & 200°C, voi cdt mao quan silica c6 HPSMS pha tinh cyc (30 m x 0,25
mm, do day mang 0,25 um). Cac diéu kién sic ky giéng v6i phan tich GC, phd tac dong cua dién
tir dugc ghi lai ¢ dién thé ion 70eV trong pham vi quét 30-600 uma.

2.4. Pdnh gid hogat tinh khang khudn
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Hoat tinh khang khuan dwoc thir nghiém bang phuong phap khuéch tan dia thach va theo
duong kinh vong khang khuan dé danh gia kha nang khang khuan cua cao chiét [13].

Tat ca vi khuan duoc nudi cdy trong mdi truong thach dinh dudng ¢ 30°C trong 24 gio. Dich
nudi vi sinh vét duoc pha lodng véi nude cat vo tring va duoc didu chinh dén khoang 108 don vi
hinh thanh khuan lac trén mililit (CFU/mL) bang cach do ¢ budc song OD600. Cay trai 0,1 mL
dich vi sinh vat da pha loang lén dia thach. Duc cac giéng co duong kinh 6 mm. Céac dung dich
gbc dugc pha lodng (25 pg/mL, 50 pg/mL va 100 pg/mL) bang DMSO (Dimethyl sulfoxide), sau
d6 thém 50 pL dung dich vao mdi giéng trong 1 gio, 4°C. Vi khuédn duoc 0 & 37°C trong 24 gio.
Sau khi u, do duong kinh vong khang khuan dé danh gia hoat tinh. Déi chirng 4m 1a DMSO. Dbi
chtng duong tinh 1 Ampicilline 50 mg/mL. Cac thi nghiém duoc thyuc hién trong ba lan.

2.5. Pdnh gid hoat tinh khang nam

Phuong phap thir hoat tinh khdng nim theo md ta cua Jiao va cong su [9]. Nam A.
brasiliensis, A. flavus va C. albican dugc nudi ciy trén méi truong PDA trong 3 ngiy, sau do
tach soi nam tir ria khudn lac cdy vao 100 mL méi truong PDB & 30°C, lac 200 vong/phut tir 3-5
ngay. 100 pL dich bao tir dugc cy trai 1én dia méi truong PDA. Tién hanh duc 15 tao giéng thach
va nho vao mdi giéng 50 puL cao chiét & cac nong do 50; 25; 10 mg/mL. U cac dia & 30°C trong 3
ngay. Pudng kinh vong khang ndm soi duge do sau 3 ngay. Pbi ching am 1a dung méi DMSO
2%. Ddi chimg dwong 1a khang sinh amphotericin B 50 mg/mL.

2.6. Phan tich hoat tinh chéng oxy hoa

Hoat tinh chdng oxy hoa dugc thyc hién bang phuong phap bt goc ty do (DPPH) [14]. DPPH
(1,1-diphenyl-2-picrylhydrazyl) la gbc tu do bén, mau tim. Khi gip cac chit c6 kha nang cho H,
chuyén vé dang khir c6 mau vang nhat cua 1,1- -diphenyl2-picrylhydrazine. Thi nghiém duoc tién
hanh nhu sau: Cao chiét duoc pha lodng thanh day nong d6 tr 1 pg/mL - 512 pg/mL bang
methanol. B6 sung 40 uL DPPH 1000 pg/mL vao 960 pL cao Lidu. Hon hop dugc u trong tbi &
nhiét d6 phong trong 30 phit va do d6 hép thu quang phd cua DPPH tai bude song 517 nm dé
xac dinh duoc % e ché (I).

1% ==t x 100

Trong d6: 1%: Nong do e ché; Ai: Do hap thu ctia mau; AO: Do hap thu cia DPPH khi khong
c6 mau. Gia tri IC50 duoc xac dinh dya trén duong chuan tuyén tinh gitra nong do pg/ml mau va
% chdng oxi twong tmg. Ddi ching dwong dwoc sir dung trong thir nghiém 1a Vitamin C.

3. Két qua nghién ctru
3.1. Thanh phan hoa hec cao chiét Liéu

Sau khi thu dwoc cao chiét Lidu, hoa tan 1g cao trong 10 mL dung mdi n- hexan bang siéu am.
Tiép theo, loc lay dich tién hanh chay GC/MS dé xac dinh thanh phan hoé hoc. Song song véi
cao chiét Liéu thu tai Bic Kan, ching tdi tién hanh chay GC/MS véi mau cao chiét Liéu thu tai
Thai Nguyén dé so sanh. Két qua thé hién trén bang 1.

Két qua GC/MS cua cao chiét I4 Lidu cho thiy, trong thanh phan cao chiét chira 26 hop chat
dugc dinh danh, trong do6 cao chiét & Lidu thu thap tai Bic Kan c6 19 hop chat, cao chiét 14 thu
tai Thai Nguyén c6 chtra 9 hop chat. Gitra cao chiét 14 Lidu thu tai Thai Nguyén va Bic Kan c6
su khéac nhau. Céc thanh phan chinh cua cao chiét 1a Lidu thu tai Bic Kan gém 7-isopropyl-7-
methyl-nona-3,5-diene-2,8-dione  (32,883%), i-propyl  7,10,13,16,19- docosapentaenoate
(18,155%), benzyl alcohol (9,595%), eucalyptol (7,937%) chiém 68,57% thanh phan céc chat
trong cao chiét. BSi v6i cao chiét thu tai Thai Nguyén, thanh phan chinh bao gdm: 5,6,6-
trimethyl-5-(3-oxobut-1-enyl)-1-oxaspiro[2.5]octan-4-one (50,645%), benzyl alcohol (22,731%),
phenol, 2-methoxy-4-(1-propenyl)-, (Z)- (6,725%), 2,4-di-tert-butylphenol (6,062%) chiém
86,163% cac chat trong cao chiét (hinh 1).
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Bang 1. Bang so sanh thanh phan hoa hoc 14 Liéu Bdic Kan va Thai Nguyén

Thaoi Céng Trong o +A £
TT gianlwu  thic Tén hep chit lrgng RI /6 tong so
(min.) phan tir phan tir BK TN
1 11,068 C1oH180  Eucalyptol 154,2493 1038 7,937
2 11,22 C7/HsO  Benzyl alcohol 108,1378 1020,3 9,595 22,731
3 15,898 C1oH180  a-Terpineol 154,2493 1190 1,569
3-Buten-2-ol, 2-methyl-4-(1,3,3-
4 20,04 C14H240,  trimethyl-7-oxabicyclo[4,1,0]hept- 224,34 1497 1,797
2-yl)-
5 20,424 CuHsz  Tetradecane 198,388 1413 1,182
6 21135 CiHuO: (ch)e_”o" 2-methoxy-a-(1-propenyl)- 1649011 1302 213 6,725
7 21,665 C1aH20  2,4-Di-tert-butylphenol 206,3239 1513 3,675 6,062
7-1sopropyl-7-methyl-nona-3,5-
8 21,782  Ci3Hz0; diene-2.8-dione 208,3 1453 32,883 1,604
5,6,6-Trimethyl-5-(3-oxobut-1-
9 22,038  CiaH203 enyl)-1-oxaspiro[2,5]octan-4-one 236,31 1746 50,645
10 22,295 CisH240  Ledene oxide-(I1) 220,35 1812 2,548
3a,9-
11 23,056 CiHsO  Dimethyldodecahydrocyclohepta[d] 234,38 1801 3,169 4,446
inden-3-one
12 23,71 CxHsz  a-Phellandrene, dimer 272,5 1,017
13 23,829 CxHss  Neophytadiene 278,5157 1840 1,388
14 24285  CiHuO; Tridecanoic acid, 4,8,12-trimethyl-, 2705 1686 1,493
methyl ester
15 24,486 CoiHas  Eicosane, 2-methyl- 296,5741 2062,8 1,982
16 24,496  CyH3202 n-Hexadecanoic acid 256,4241 1964 2,04
Androst-1-en-3-one, 17-
17 25,962  CxnHz0:  (acetyloxy)-4,5-epoxy-, 1,229 4,565
(40,50,170)-
2-[4-methyl-6-(2,6,6-
trimethylcyclohex-1-enyl)hexa-
18 26,281 CasHazO 1,3,5-trienyl]cyclohex-1-en-1- 4,246
carboxaldehyde
i-Propyl 7,10,13,16,19-
19 26455 CasHaoO: docosapentaenoate 18,155
10 26,566 CaxHso  13,15-Octacosadiyne 386,7 2839 1,952
21 26.755  CoaHsOs 4-Methoxyandrost-4-ene-3,17-diol, 404.5 2601 1,457

diacetate

Trong nghién ctru truge ddy, ching toi da xac dinh dugc trong cao chiét ethanol Liéu S.
babylonica thu tai Thai Nguyén c6 cac hop chit hitu co nhu phenolic, alkaloid, saponin,
flavonoid, coumarin va steroid [15]. Trong bang 1, ngoai c4c chat hitu co thudc nhém hop chit
phenol, steroid, chung t6i con thu dugc mot s& nhom khac nhu: alcohol (benzyl alcohol, 3-

Buten-2-ol, 2-methyl-4-(1,3,3-trimethyl-7-oxabicyclo[4,1,0]hept-2-yl)-); hydrocarbon
(tetradecane, eicosane, 2-methyl-); nhém ketone (7-lsopropyl-7-methyl-nona-3,5-diene-2,8-
dione, 5,6,6-Trimethyl-5-(3-oxobut-1-enyl)-1-oxaspiro[2,5]octan-4-one, 3a,9-

Dimethyldodecahydrocyclohepta[d]inden-3-one,  androst-1-en-3-one,  17-(acetyloxy)-4,5-
epoxy-, (4a,5a,17a)-); nhom diene (13,15-Octacosadiyne); nhom ester (tridecanoic acid,
4,8,12-trimethyl-, methyl ester, 4-Methoxyandrost-4-ene-3,17-diol, diacetate); nhom terpenoid
(a-phellandrene, neophytadiene) va chat béo.
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0 2,4-Di-tert-butylphenol

H

Eucalyptol Benzyl Alcohol Phenol, 2-methoxy-4-(1-

propenyl)-, (2)-
(cis-1soeugenol)

N
0. /\H l;». N e
T' H H .;:E/ ~ ~ \ﬂ/ \-Tf
o]
7-1sopropyl-7-methyl-nona- 5,6,6-Trimethyl-5-(3-oxobut-1- i-Propyl 7,10,13,16,19-
3,5-diene-2,8-dione enyl)-1-oxaspiro[2.5]octan-4-one docosapentaenoate

Hinh 1. Cdc thanh phan chinh trong cao chiét Liéu Bic Kgn va Thai Nguyén
3.2. Ddnh gid hoat tinh khang khudn

Kha nang khang khuan caa cao chiét ethanol Liéu trén tirng chang vi khuan dugc thé hién trén
bang 2 va hinh 2,
Bang 2. Kha nang khdng khuan cua cao chiét ethanol Liéu (don vi: mm)

Vi khuan

Néng do C. freundii S. aureus B. subtillis L. plantarum  P. aeruginosa
KS 50 rﬁg/mL 20,27° 20,43° 24,17°¢ 22,47° 22,378
Cao 100 mg/mL 24,332 28,272 28,232 24,032 22,10P
Cao 50 mg/mL 20,20° 22,33° 26,40P 22,17° 16,23°
Cao 25 mg/mL 14,47¢ 10,43¢ 16,50¢ 16,109 10,23¢

Chu thich: Céc gia tri mang chit mii khdc nhau theo cét thi sw sai khdc c6 y nghia thong ké
vdi phép thiz Duncan (P<0,05)

Két qua cho thy cao chiét ethanol Liéu c6 kha nang Gic ché tét sw phét trién cuia ca 5 ching vi
khuan thir nghiém. Hiéu qua khang khuan cua cao chiét ethanol Liéu tét nhat trén chung vi khuan
B. subtillis, S. Aureus, sau d6 den L. plantarum, C. freundii va thip vai P. aeruginosa. O ndng
dd 25 mg/mL, cao chiét Lidu van c6 hoat tinh tét vai cac chung vi khuan thir nghiém, dic biét 1a
B. subtillis, S. aureus. Két qua nay tuong Gng véi nghién ciru cua Gonzalez-Alamilla va cong su
(2020) [16]. Cac nghién ciru trude day cling cho thdy hoat tinh khang khuan tét cua cao chiét
Liéu véi ca chung vi khuan Gram am (E. coli, P. aeruginosa, Salmonella typhi, Salmonella
cholerasuis) va Gram dwong (S. aureus, L. monocytogenes, B. subtillis) [17], [18]. Mot sé nghién
ctru khéc cho rang, hoat tinh khang khuan cua cao chiét Liéu c6 hoat tinh tot véi mot s6 vi khuan
Gram duong va kém dbi voi mot s6 vi khuan Gram am do bén ngoai vi khuan Gram am c6 cau
tric mang nhay ngin ngira cac chat doc dbi véi té bao vi khuan [19], [20]. Trong nghién cau
truée day cua ching tdi [15], cao chiét Lidu S. babylonica thu tai Thai Nguyén ciing c6 hoat tinh
khéng khuan tot ddi véi cac chung C. freundii, S. aureus va P. aeruginosa, tuy nhién hoat tinh
van thip hon so vai cao chiét Lidu S. babylonica thu tai Bic Kan. Nhu vay, c6 thé thay vi tri dia
1y cling anh hudng téi hoat tinh sinh hoc cua thuc vat.
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"B, Sublillis “L; Plantarum

C. freundii S. aureus ) _ P.aeruginosa
Hinh 2. Kha nang khdang khudn ciia cao chiét ethanol Lieu
Chu thich: KS: Ampicilline 50 mg/mL, 0: DMSO; 1: 25 mg/mL; 2: 50 mg/mL; 3: 100 mg/mL

3.3. Ddnh gid hogt tinh khdng ndm

Két qua hoat tinh khang ndm cua cao chiét 1a Lidu dugc thé hién trén hinh 3 va bang 3.

N V/ N\

A. brasiliensis C. albicans A. flavus
Hinh 3. Két qua khédng ndm ciia cao chiét ld Liéu
Ghi cha: 0: DMSO 2%; 1: 10 mg/mL; 2: 25 mg/mL, 3: 50 mg/mL; KS: Amphotericin (50 mg/mL)

Két qua cho thdy cao chiét 1a Lidu c6 kha ning @rc ché su phat trién cua ba ching nam thir
nghiém 1a A. brasiliensis, A. flavus va C. albicans (Hinh 3). Trén hinh 3 va bang 3 cho thay hoat
tinh e ché nidm cua cao chiét 1a Lidu tir 10-50 mg/mL, hoat tinh Gc ché su phat trién cua nAm
tang khi ndng do cao chiét 14 Lidu ting 1én. Tac dung cua cao chiét 14 Lidu t6t nhat v&i ching
nam A. Flavus, tiép theo 1a A. brasiliensis va cudi cing la ching nim C. albicans.

Bang 3. Kha nang khdng nam cua cao chiét l1a Liéu (don vi: mm)

Nong @9 Amphotericin B 50 Cao chiét Liéu Cao chiét Liéu Cao chiét Liéu
Nam mg/mL (10 mg/mL) (25 mg/mL) (50 mg/mL)
A. brasiliensis 19,12 5,0 16,3° 20,24
A. flavus 20,02 4,3° 10,3° 28,2¢
C. albicans 19,52 6,2° 14,1° 18,72

Chu thich: Céc gia tri mang chit mii khdc nhau theo cét thi sw sai khdc c6 y nghia thong ké
vdi phép thiz Duncan (P<0,05)

3.4. Ddnh gid hogt tinh chéng oxy hoa

Céc goc tu do va cac phan mg oxy hoa gop phan giy ra nhidu bénh thoai hoa nhu viém khép,
x0 gan, ung thu, Alzheimer va ldo hoa. Chat chéng oxy hoa c6 thé ngin ngira cac gdc tu do ciing
nhu cac phan ng oxy hoa. Nghién ciru truge day da chimg minh rang nhiéu hop chat hitu co nhu
phenolic trong cac bo phan khac nhau cia thyc vat [a mot trong nhitng nguon tiém ning dé tach
chiét tao ra cac chat co hoat tinh sinh hoc ¢é hoat tinh khang khuan va chéng oxy hoa [21]. Co
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nhiéu phuong phap danh gia hoat tinh chéng oxy, phuong phap DPPH (2,2-diphenyl-1-
picrylhydrazyl) la mot phuong phap thong dung dé danh gia hoat tinh chdng oxy hoa. Sir dung
phuong phap DPPH di xac dinh duoc hoat tinh oxy héa cua cao ethanol Liéu cé gia tri 1Cso =
5,36 pg/mL. Két qua nay tuong tu nhu két qua nghién ctu hoat tinh chong oxy trudc day cua
chung t6i ddi véi cao chiét Lidu thu tai Thai Nguyén [15].

Theo nghién ciru cua Dissanayakea, tac gia di danh gia 6 hop chat phenolic phan 1ap tir 14 cay
Salix mucronata bao gom tremulacin, 2’-O-acetylsalicortin, salicortin, naringenin, chlorogen acid
va salicin. Két qua cho thay céc chét 1, 2, 3 va 6 (rc ché qua trinh peroxy héa lipid (LPO) & nong
d6 5 pg/mL va tic ché enzyme cyclooxygenase (COX-1 va COX--2) & nong d6 25 pg/mL [22].

Trong nghién ciru ciia Alam va cong su [23], ciing da xac dinh hoat tinh chong oxy hoa cua
hoa Salix caprea. Két qua cho thay & nong do 250 pg/mL tc ché duoc 85,04% goc DPPH, nong
d6 500 pg/mL wc ché 45,97% O, 17,79% H,0,, 56,53% NO. Ngoai ra, két qua con cho thay hoa
S. caprea c6 hoat tinh chdng oxy hoéa va bao vé gan chudt thi nghiém. Trong nghién ctu cua
Wahab va cong su [24] vé danh gia hoat tinh oxy hoa cua ré than 14 loai Salix babylonica, két qua
cho thay sir dung cac loai dung méi khac nhau trén r&, than va la thi hoat tinh chdng oxy hoa khac
nhau, trong dé cao chiét sir dung methanol lam dung méi cho két qua chdng oxy hoa tét nhit,
ddng thoi ciing thu dugc ham luong phenolic cao nhit.

4. Két luan

Str dung phuong phap GC/MS di xac dinh dwoc 26 hop chat hiru co da duge dinh danh trong
cao chiét ethanol l1a Lidu. Trong d6 la Lidu thu hai tai tinh Bac Kan c6 19 hop chat va tir Thai
Nguyén c6 09 hop chat. Trong cao chiét 14 Lidu c6 07 thanh phan chinh chiém 68,57% thanh
phan cac chét trong cao chiét. Cao chiét ethanol I4 Liéu c6 hoat tinh tét véi 5 ching vi khuan va 3
chang nam thir nghiém, trong d6 hoat tinh khang khuan tot nhat dbi véi chung B. Subtillis, hoat
tinh khang niam tét nhat déi véi chung nam A. brasiliensis. Chiét xuét ethanol tir 14 Lidu c6 hoat
tinh &c ché sy phat trién caa 3 chung ndm thir nghiém, trong do tét nhat 1a chung ndm A. Flavus.
Str dung phuong phap DPPH di xac dinh dugc hoat tinh chdng oxy héa cua cao ethanol Lidu la
5,36 pg/mL.
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