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ABSTRACT

The study was aimed to investigate the antioxidant and antimicrobial ability against
Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Lactobacillus acidophilus
of fractional extract from the leaves of Elaeocarpus hygrophilus Kurz. by silica gel
column chromatography. Four fractions are F1 (dichloromethane : ethyl acetate
ratio 1 : 1 (v/v)); F2 (acetone : ethyl acetate ratio 9 : 1 (v/v)), F3 (acetone), F4
(methanol). The results of experiment revealed that the highest recovery efficiency in
F4 (20.32%). The flavonoid content (211.33 mg QE/g extract) was highest in F1. The
total polyphenol content (465.38+2.15 mg GAE/g extract), total tannin
(782.80+17.07 mg TAE/g extract) were highest in F2. The highest reduction ability
of H202, Fe** was in F2 with ICso values of 20.8120.06 and 7.40+0.12 (ug/mL),
respectively. All fractions were antibacterial (concentration of 100 mg/mL, 24 hrs).
The highest antibacterial activity was in F2 with the zones of inhibition E. coli
(9.8+0.3 mm); S. aureus (4.9+0.1 mm); B. subtilis (5.8+0.3 mm) (insignificant
difference between F1 and F2); L. acidophilus (5.8+0.8 mm). MIC values were E.
coli (0.5 mg/mL), B. subtilis (1.0 mg/mL). MBC value was E. coli (1.5 mg/mL). The
experiment revealed that all fractions are antioxidant and antibacterial activities, of
which F2 is most effective.

TOM TAT

Nghién ciru nham muc dich khdo sdt kha ndng khdng oxy héa va khang vi khudn
Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Lactobacillus acidophilus
ciia cao phén doan sdc ky cét silica gel tir cao chiét la cdy ca na (Elaeocarpus
hygrophilus Kurz,). Cdic phdn doan cao bao gom: FI (dichloromethane : ethyl
acetate, 1 : 1 (vv)), F2 (acetone : ethyl acetate, 9 : 1 (v/v)), F3 (acetone), F4
(methanol). Két qua nghién ciru cho thy hiéu sudt thu hoi cao chiét cao nhat 6 phdn
doan F4 (20,32 %). Ham leong flavonoid (211,33 QE/g cao chiét) cao nhdt & phén
doan F1. Ham lugng polyphenol tong (465,38+2,15 mg GAE/g cao chiét), tannin
tong (782,80+17,07 mg TAE/g cao chiét) cao nhat & phén dogn F2. Kha ning khik
H20z, Fe¥* cao nhdt ¢ phan doan F2 véi gia tri ICso lan luot la 20,81%0,06 va
7,40+0,12 (ug/mL). Céc phin dogn déu cé khd ning khing khuan (nong dé 100
mg/mL, 24 gio). Phén doan F2 khdng khudan cao nhat véi dieong kinh vong vé khudn
la: E. coli (9,8+0,3 mm); S. aureus (4,9+0,1 mm); B. subtilis (5,8%+0,3 mm) (khac biét
khéng c6 ¥ nghia thong ké so véi F1); L. bacillus (5,8+0,8 mm). Gid tri MIC: E. coli
(0,5 mg/mL), B. subtilis (1,0 mg/mL). Gia tri MBC: E. coli (1,5 mg/mL).

Trich dan: Pham Ngoc Cén, Tran Gia Han, Lé Ngoc Huynh Nhu va Nguyén Pirc D9, 2020. Khao sat hoat
tinh khang oxy hoa va khang khuan cua cao phan doan sac ky cot silica gel tir cao chiét la ca na
(Elaeocarpus hygrophilus Kurz.). Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(3B): 77-85.
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1 GIOI THIEU

Viét Nam la mét trong nhung qudc ~gia co hé
thuc vat phong phu hang dau trén thé gisi voi
khoang 12.000 loai khac nhau (Pham Hoang HJ,
2003). Trong hé thuc vat da dang tai Viét Nam, cay
ca na (Elaeocarpus hygrophilus Kurz.) 1a loai cay
hoang d4, tir 1au d& dwoc nguoi dan sir dung dé lam
cac mon an va phong va tri bénh. Tuy nhién, cac
cong bd & Viét Nam vé thanh phan va hoat tinh cac
hop chit thuc vat hién dién trong loai cdy ca na con
kha han ché. Vi vy viéc nghién ctru cac hop chat
thyc vat va vai tro cua ching c6 trong loai ciy ca na
1a viéc 1am c6 ¥ nghia nhiam wng dung loai ciy nay
rong rii hon vao trong cudc song, gop phan ning cao
gi4 tri cia mot trong s6 nhiing loai cay da dugc xép
vao danh sach “Cay c6 Viét Nam”.

2 VAT LIEU VA PHUONG PHAP
2.1 Viatliéu

Hoa chat: Silica gel 60-200 mesh (An D9),
ethanol 96%, methanol 96% (Viét Nam), nuéc cat,
hexane, ethyl acetate, dichloromethane, acetone,
Na,SO, khan, dimethyl sulfoxide 100% (DMSQO)
(Phap), chloroform, ascorbic acid, H,O, (30%),
FGC|3.6H20, N8.2C03, A|C|3.6H20, NaH2PO4.2H20,
Na;HPO,4.12H,0, CCIsCOOH, Ks[Fe(CN)g], gallic
acid, quercetin, tannic acid, thuéc thir Folin-
Ciocalteu, L-cysteins HCI, nuéc cat, khang sinh
ampicillin (Viét Nam) lam d6i ching dwong.

Céc dong vi khuan bao gdbm: E. coli ATCC
10536, S. aureus ATCC BAA 1026, B. subtilis
ATCC 9799, L. acidophilus ATCC 700396 dugc
cung cap boi phong thi nghiém Sinh hoéa va Protein
Enzyme, Vién Nghién ciru va Phat trién Cong nghé
Sinh hoc, Truong Pai hoc Can Tho.

Maéi truong Lysogeny Broth (LB) dung dé nuoi
vi khuan.

Mau thyc vat dung thir nghiém: chon 14 banh té,
con tuoi khong sau benh tir cdy ca na (Elaeocarpus
hygrophilus Kurz.), sau khi thu hai tién hanh rira
sach va dé trong mat cho réo nudc.

2.2 Phuong phap
2.2.1 Chudn bj cao phdn doan sdc ky cét
silica gel

Cao phan doan diéu ché bang cach dung 69,8592
(g) cao thd ethanol (CT) tir 14 ca na (thu dugc bang
phwong phap chiét ran - 16ng két hop véi danh séng
siéu 4m & tan sb 120 W, trong 60 phut, ty 1¢ mau :
dung méi 1a 1 : 5 (w/v)), phan tach bang sic ky cot
silicagel lan lugt voi 4 loai dung mbi
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dichloromethane, ethyl acetate, acetone, methanol
theo cac ti 1€ & cac phan doan nhu sau: FI1
(dichloromethane : ethyl acetate ti I€ 1 : 1 (v/v)); F2
(acetone: ethyl acetate ti 1€ 9 : 1 (v/v)) va F3
(acetone); F4 (methanol). Pha tinh str dung silica gel
60-200 mesh, khéi lugng st dung 400 gram dé lam
vt liéu nhoi cot.
2.2.2 Khdo sdat ham heong polyphenol tong

trong cao phan doan

Ham luong polyphenol tong duoc thuc hién theo
mod ta cua Yadav and Agarwala (2011), c6 hi¢u
chinh. Lan luot cho 0,1 mL dung dich cao chiét nong
d6 1An luot 1a CT, F1, F3, F4 (0,3 mg/mL) va F2
(0,25 mg/mL) trong methanol va 1 mL dung dich
Folin-Ciocalteu 10% vao dng nghiém, u & nhiét do
25°C va dé phan tmg trong vong 5 phut. Sau d6 thém
vao 1 mL Na,COj32%. Sau 45 phut i1 toi ¢ 25°C, tién
hanh ghi nhan d6 hip thu tai budc séng 765 nm.
Puong chuan gallic acid duoc xac dinh véi quy trinh
teong ty voi day néng do6 20; 40; 60; 80; 100; 120
pg/mL. Thi nghiém duoc thuc hién vai 3 1an lap lai.
Két qua duoc thé hién bang mg gallic acid (GAE)/g
cao chiét.

Ham luong polyphenol téng: C = <%

Trong d6, C: ham lugng polyphenol tong (mg
GAE /g cao chiét); c: gié tri X tir duong chuan gallic
acid (ug/mL); V: thé tich cao chiét (mL); m: khdi
lugng cao chiét co trong thé tich V ().

2.2.3 Khdo sdt ham lwong flavonoid tong

Ham luong flavonoid tong dugc thyc hién theo
md ta cua Chang et al. (2002), c6 hiéu chinh. Hoa
tan 0,25 mL dung dich mau néng do lan luot 1a CT,
F3, F4 (2 mg/mL) va F1, F2 (0,5 mg/mL) voi 0,75
mL methanol va u trong 5 phut. Sau d6 thém tiép
0,05 mL AICl3 10% dé phan tmg trong 6 phut. Cudi
cung hdn hgp duoce thém 0,05 mL CH;COOK 1 M
va 1,4 mL nudc kht ion roi dé én dinh & nhiét do
phong trong 45 phit. Tién hanh do do héap thy &
bude soéng 415 nm. Puong chuin quercetin dugc
xac dinh véi quy trinh twong tw véi ddy ndng do 20;
40; 60; 80; 100; 120 pg/mL. Thi nghiém dugc thuc
hién vai 3 lan lap lai. Két qua dugc thé hién bang
mg quercetin (QE)/g cao chiét.

Ham lugng flavonoid tong: F = C*;V

Trong d6, F: ham lugng flavonoid tong (mg
QE/g cao chiét); c: gia tri x tir duong chuan voi
quercetin (ug/mL); V: thé tich cao chiét (mL); m:
khéi lwong cao chiét co trong V(g).
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2.2.4 Khdo sdt ham lwong tannin téng

Ham luong tannin dugc thuc hién theo mo ta cta
Laitonjam et al. (2013), ¢6 hiéu chinh. Lan lugt cho
0,25 mL dung dich cao chiét nong do lan Iuot 1a F3,
F4 (0,1 mg/mL), CT (0,2 mg/mL), F1 (0,5 mg/mL)
va F2 (0,05 mg/mL); 0,25 mL nudc khir ion; 0,25
mL dung dich Folin-Ciocalteu 20% vao ong
nghiém, 0 ¢ nhiét 6 phong va dé phan ang trong
vong 5 phat. Sau d6, thém vao 1 mL Na,CO3 20%.
Sau 30 phut U trong tdi, tién hanh ghi nhan d6 hp
thu tai bude song 700 nm. Pudng chuén tannic acid
duoc xac dinh véi quy trinh tuong ty véi diy nong
d6 20; 40; 60; 80; 100; 120 ug/mL. Thi nghiém dugc
thuc hién véi 3 1an lap lai. Két qua duoc thé hién
bang mg tannic acid (TAE)/g cao chiét.

Ham lugng tannin tong: C= Cmv

Trong d6, C: ham lugng tannin tong (mg tannic
acid/g cao chiét); c: gia tri x tir duong chuan véi
tannic acid (pg/mL); V: thé tich cao chiét (mL); m:
khéi Iwgng cao chiét cé trong thé tich V (g).

2.2.5 Khdo sdt kha nang khi H,0, cua cao
phan dogn

Thi nghiém dugc thuc hién theo mé ta cua
Sharma and Kumar et al. (2011), c6 hiéu chinh. Lan
luot cho 0,5 mL cao chiét véi ndng d6 lan luot 1a
CT (20, 40, 60, 80 ug/mL), F1 (80, 130, 180, 230
ug/mL), F2 (10, 15, 20, 25 ug/mL), F3 (0, 20, 40,
60 pg/mL), F4 (0, 40, 60, 80 pug/mL) va 2,5 mL
H,0, vao mdi ng nghiém. Sau do, dé 10 phut ¢
nhiét do phong (khoang 25°C). Cubi cuing, tién hanh
do d6 hap thu & bude song 230 nm. Mau tring 1a
mau khong chira cao va vitamin C. Puong chuan
vitamin C dugc xac dinh véi quy trinh teong tu Vi
day néng d6 80; 100; 120; 140; 160; 180 pg/mL. Thi
nghiém dugc thyuc hién vai 3 1an lap lai.

, ‘ An—-A
% Uc ché HzOz =20
Ag

=100

Trong do, Ao: do hap thu cia mau tring (khong
chuta vitamin C); A: do hap thu cia miu cao hoic
vitamin C.

2.2.6 Khao sdt hoat tinh khdng oxy héa cua
cao chiét phdn doan I cdy ca na bang kha ning
khiz ion Fe3+

Thi nghiém duogc thuc hién theo mé ta cua
Singhal et al. (2014) ¢6 hiéu chinh. Lan luot cho 90
pL cao chiét voi ndng d6 lan luot 1a CT (7 - 14
pg/mL), F1 (35 -47 pg/mL), F2 (4 - 11 pg/mL), F3
(8- 15 pg/mL), F4 (12 - 27 ng/mL) vao 6ng nghiém
€6 chtra 225 pL dung dich dém phosphate 0,2 M (pH
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6,6) va 225 puL dung dich Kkali ferricyanid 1%. U
dung dich trén ¢ nhiét do 50°C trong 20 phat. Sau
d6, mdi 6ng nghiém duoc bd sung thém 225 pL
dung dich acid trichloroacetic 10%. Thém vao 2125
pL nude khirion va 125 pL dung dich ferric chloride
0,1%. Xéac dinh d¢ hap thu bang may quang phd &
budc song 700 nm. Puong chuan vitamin C dugc
xéc dinh véi quy trinh tuong tw véi ddy nong d6 1,0;
1,5; 2,0; 2,5; 3,0; 3,5; 4,0 pg/mL. Mau tréng duoc
thay thé cao chiét bang nudc khir ion.

A-Ao

Kha nang khir (%) = =100

Trong do: A la do hap thu caa m,éu cao hoac
vitamin C; A, 1a do hap thy ciia mau trang.

2.2.7 Khdo sdt hiéu qud ic ché vi khuan bang
phuong phdp khuéch tan trén gieng thach

Huyén phu vi khuan E. coli, S. aureus, B. subtilis
va L. acidophilus dwgc nudi cdy trong méi trudng
LB, u ¢ 37°C, 24 gid, sau d6 tao dich huyén phu dat
mat s tuong duong 108 CFU/mL. Cao chiét mdi
loai dugc pha lodng trong dimethyl sulfoxide
(DMSO) 100% dé dat nong d6 100 mg/mL. Ddi
chimg dwong: Ampicillin 0,005 mg/mL (dbi véi
khao sat B. subtilis), Ampicillin 0,01 mg/mL (dbi
véi khao sat L. acidophilus), Ampicillin 0,5 mg/mL
(d6i voi khao sat E. coli va S. aureus) duwoc pha
lodng bang nuéc cat. Bi chimg 4m: DMSO 100%.
Két qua duoc ghi nhan bang cach do duong kinh
vong vo khuan (PKVVK).

2.2.8 Khdo sdt nong dg irc ché toi thiéu (MIC)
va nong dé diét khudn toi thiéu (MBC) doi véi vi
khudn Bacillus subtilis, Escherichia coli

Thi nghiém xé4c dinh ndng do Gc ché téi thiéu
(MIC) va ndng do diét khuan téi thiéu (MBC) dua
trén phuong phap nghién ctu cia Ruangpan and
Tendencia (2004) c6 hiéu chinh.

Pha lodng cao phan doan trong DMSO 100% dé
dat dugc diy nong do khao sat. Tao huyén phu vi
khuan dat mat 56 tuong duong 10° CFU/mL (xac
dinh lai mat sé chinh xac bang phuong phép pha
lodng huyén phu va trai dia dém khuan lac song)
Hut 200 uL moi trudng LB long cho vao mdi tube
Eppendorf, bd sung thém 250 pL dich huyén phu vi
khuan, bom 50 pL cao chiét & mdi nong do khac
nhau, & cic tube miu & 37°C trong 24 gio. Pdi
chiang am la DMSO 100%.

Tién hanh d&ém mat sb vi khuan & mdi nong do
khao sat bang phuong phap pha loing mau va trai
dém trén moi truong dia thach.
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2.2.9 Phuwong phdp xit Iy 56 liéu

S6 liéu thi nghiém dugc xir Iy bang phan mém
Microsoft Excel 2016, phéan tich thong ké bang
chuong trinh Minitab 16.0, phan tich ANOVA va
chc gia tri trung binh dugc so sanh bang kiém dinh
Tukey.

3 KET QUA VA THAO LUAN

3.1 Két qua diéu ché cao phan doan

Tir cao tho 14 ca na mang di sdc ky cot véi cac
dung moi ¢6 d6 phan cuc tang dan dichloromethane,

ethyl acetate, _acetone, methanol thu dugc khdi
lugng cao & moi phan doan (Bang 1).

Bang 1: Higu suat diéu ché cao phan doan la ca
na bang phwong phap sic ky ¢t

Phén Khoilwong  Hiéu sut ly trich
doan cao (gram) (%)
F1 4,1636 5,96
F2 6,6060 9,46
F3 11,6551 16,68
F4 14,1982 20,32

Phan doan F4 ly trich trong dung mdi methanol
thu dugc 14,1982 g ¢6 hiéu suat cao nhat (20,32%)
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va phéan doan F1 thu dwoc 4,1636 g c6 hidu suét thap
nhat (5,96%). Hiéu suat thu hdi cao tai cic phan
doan phu thugc vao do phan cuc cua cac hop chét
thuc vat hién dién trong hdn hop cao chiét va do
phan cuc cia dung moéi dung chiét cao. Cac dung
moi cd d§ phan cuc cao va trung binh nhu methanol
va acetone cho hiéu suat thu hoi cao cac hop chat
thuc vat co do phan cuc, nguoc lai cho hiéu sut thu
hoi thap cac hop chat thyuc vat ¢6 do phan cuc kém
hodc khong phéan cyc. Cac dung méi c6 do phan cuc
kém nhu dichloromethane va ethyl acetate thi nguoc
lai. Dung mdi methanol thu hdi cic hop chat nhuw
chlorophyl, saponin, cac acid hitu co, tannin,
polysaccharide. Dung mdi ethyl acetate thu hoi cac
hop chit nhu: sesquiterpen, diterpen, courmarin,
quinone, cic aglycol, mot s6 alkaloid ¢6 tinh kiém
yéu (Nguyén Kim Phi Phung, 2007). Cé thé do ham
luong cac hop chét thuc vat co tinh phan cuc hién
dién nhiéu trong 14 ca na nén F3, F4 cho hiéu suat
thu hoi cao chiét tot hon so v6i F1 va F2.
3.2 Két qua dinh hegng polyphenol tong

trong cao phian doan

Duya vao phuong trinh duong chuan gallic acid
(y =0,0031x - 0,0094 véi R? = 0,9996) dé xac dinh
ham lugng polyphenol tong trong cac phan doan.
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Hinh 1: Ham lwong polyphenol téng c6 trong cao thd va cac cao phan doan 14 ca na

Ghi chii: Ham luong polyphenol tong la gid tri trung binh cia ba lan Ip lai. Giita cdc phan doan, cdc gid tri c6 chit cdi
theo sau gidng nhau thi khdc biét khong cé ¥ nghia thong ké ¢ mire y nghia 5% (*) qua kiém dinh Tukey.

Nhin chung, tit ca cac phan doan cao chiét déu
chira cac hop chét polyphenol. Phan doan c6 ham
lwong polyphenol tong cao nhét 1a F2 (465,38 mg
GAE/g cao chiét) va F1 c6 ham luong polyphenol
téng thap nhit (117,28 mg GAE/g cao chiét). Phan
doan F2 duoc ly trich trong dung moi acetone la
dung moi c¢6 do phan cuc trung binh. Nhiing hop
chat polyphenol ty nhién thich hop hoa tan trong cac
dung moi ¢6 dd phan cyc trung binh nhu alcohol va
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acetone hon dung moéi ¢6 d6 phan cyc manh (nuéc),
va phan cyc thip (ethyl acetate) (Galanakis et al.,
2013). Ngoai ra, & cac phan doan khac van chira ham
lwong polyphenol nhat dinh do mot sb phan tir
polyphenol ¢6 nhém chirc phan cyuc cao hoac it phan
cuc ¢ thé hoa tan dwoc trong dung mdi phan cuc
cao nhu methanol hodc it phan cuc nhu chloroform
va ethyl acetate (Nguyén Kim Phi Phung, 2007).
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3.3 Két qua khao sat ham lwong flavonoid téng
Dwa vao phuong trinh duong chuan cua
quercetin (y = 0,0053x + 0,0103 véi R? = 0,9979) dé
250 ¢

oy
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xac dinh ham luong flavonoid tong trong cac phan
doan.

b
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Hinh 2: Ham lwong flavonoid tong cé trong cao thé va cic cao phan doan 1 ca na

Ghi chi: Ham luong flavonoid tong la gid tri trung binh cua ba lan lgp lgi. Giita cdc phan doan, cdc gid tri c6 chit cdi
theo sau giong nhau thi khac biét khong co y nghia thong ké ¢ mikc y nghia 5% (*) qua kiém dinh Tukey.

Phén doan F1 véi 211,33 mg QE/g cao chiét co
ham lugng flavonoid tong cao nhat . Tiép theo 1a
phan doan F2 (76,87 mg QE/g cao chiét), F3 (23,37
mg QE/g cao chiét) khac biét khong c6 ¥ nghia
thdng ké so vdi cao tho (22,17 mg QE/g cao chiét)
va it nhat 1a phan doan F4 (11,39 mg QE/g cao
chiét). Quercetin thuoc nhom flavonol it phan cuc
hién dién trong Elaeocarpus ganitrus (chi Com)
(Swati et al., 2012). Cé thé trong ca na ciing chtra
nhiéu flavonoid it phan cuc hoa tan tt trong
dichloromethane va ethyl acetate nén phan doan F1
cho két qua ham luong flavonoid tong cao nhat
trong cac phan doan. Trong nhom flavonoid ngoai
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cac hop chét it phan cyc thi con chira nhém hop chét
phan cyc. Chang han cting 14 flavon nhung c6 thé c6
tinh phan cuc manh hoic trung binh tiy vao sd
luong va tinh phan cuc cia cac nhom chirc (Nguyén
Kim Phi Phung, 2007). Piéu nay giai thich tai sao
cac phan doan c6 tinh phan cuc cao va trung binh
nhu F3, F4 van chira ham lugng flavonoid tong nhat
dinh.

3.4 Khao sat ham hrgng tannin téng
Dua vao phuong trinh duong chuan cua tannic

acid (y = 0,0093x + 0,026 véi R? = 0,9992) dé xac
dinh ham lugng tannin tong trong ting phan doan.
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Hinh 3: Ham lwgng tannin tong c6 trong cao thé va cac cao phin doan 1 ciy ca na

Ghi chu: Ham luong tannin téng la gid tri trung binh ciia ba lan 1ap lai. Gidta cdc phan doan, cdc gid tri cd chit cdi theo
sau giong nhau thi khdc biét khong co y nghia ¢ mitc y nghia 5% (*) qua kiém dinh Tukey.
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Phén doan F2 cho ham lwong tannin téng nhiéu
nhét (782,80 mg TAE/g cao chiét), thip nhit 1a phan
doan F1 véi ham luong tannin tong 1a 214,77 mg
TAE/g cao chiét. Him lugng tannin tong khi sir
dung cic dung méi c6 do phan cyc tang dan theo thir
tu: petroleum ether, chloroform, ethyl acetate,
acetone, methanol va nudc dé ly trich 14 Terminalia
chebula Retz. (ho trim bau) cho két qua cao chiét
acetone c6 ham luong tannin tong cao nhat (109,78
mg TAE/g cao chiét), cao hon ca dung méi nudc va
methanol (Kathirvel and Sujatha, 2012). Diéu nay
chung to acetone 1a dung moéi c6 do phan cuc phu
hop dé ly trich tannin hiéu qua nhit. C6 sy chénh
léch ham lwong tannin tong giita F2 va F3 khi sir
dung cing mot loai dung méi acetone. Boi vi cau
tric hoa hoc cua tannin chira ca phan phan cuc (ua
nudc) va khong phan cuc (Ky nude), nhoém hydroxyl
la phin phan cuc con ciu trac vong thom
polyphenol 1a khong phan cuc, nén dé trich xuét
duoc tannin hiéu qua nhat, can phai phdi tron giira
dung moi it phan cuc va phan cyc. F2 1a phan doan
v6i dung moi acetone 1a chinh, vi thé dung méi it
phan cuc & cubdi phéan doan F1 c6 thé con luu lai &
dau phan doan F2, tao nén sy két hop gitra dung moéi
phén cyuc va it phan cuc, tr d6 phan doan F2 ly trich
duoc nhiéu tannin hon F3.

3.5 Khao sat kha nang khir H2O> caa cao
phén doan

Dua trén cic phuong trinh duong chuan cua
vitamin C (y = 0,4313x — 1,7956 véi R? = 0,9778),
cao thd (y = 0,5568 + 24,531 véi R? = 0,9519), F1
(y = 0,1555x + 32,108 véi R? = 0,9712), F2 (y =
1,8041x + 12,467 v6i R? = 0,9611), F3 (y = 0,6241x
+ 35,414 v6i R?=0,9671), F4 (y = 1,0033x + 18,158
v6i R?=0,9608) dé xac dinh cac gia tri ICso cho ting
phan doan (Bang 2).

Phéan doan F2 (phén tach trong acetone : ethyl
acetate, 9 : 1) cho kha nang khir H,02 manh nhat véi
gia tri 1Csp 12 20,81 pg/mL, khang yéu nhét 1a F1
(115,00 pg/mL). Sunil Kumar et al. (2015) da
nghién ctru kha niang khang oxy hoa cua cao chiét 14
cay rau mudi (Chenopodium album) trong dung méi
methanol va ethyl acetate cho thdy phan doan
methanol khir manh gap 1,7 lan so véi phan doan
ethyl acetate. Loai dung méi va do phéan cuc c6 thé
anh huong dén sy chuyén dién tir don va chuyén
nguyén tu hydro, 1a nhitng khia canh quan trong
trong viéc xac dinh kha nang khang oxy hoa (Calixto
and Jimenez, 2018). Tu nhiing di li¢u trén da chang
minh dwoc sy anh huéng rat 16n cia dung méi, &
nhitng phan doan duoc ly trich bang nhiing dung
moi khac nhau s€ cho kha nang khang oxy hoéa khac
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nhau phu thudc vao ham luong cua tirng hop chét co
trong mau thuc vat. Cac hop chat khang oxy hoa nhu
polyphenol d dugc bao cao 1a 1am giam cac gdc tu
do bang cach nhudng mot nguyén tir hydro hoic
electron cho goc tu do, thiic ddy qua trinh chuyén
H>0; thanh nudc (Wettasinghe and Shahidi, 1999).

3.6 Két qua khio sat hoat tinh khang oxy
héa ciia cao chiét phin doan 14 cy ca na bing
kha ning khir ion Fe®*

Dua trén cic phuong trinh duong chuan cia
vitamin C (y = 22,619x — 7,3413 véi R? = 0,9873),
cao tho (y = 12,283x + 77,27 v6i R = 0,998), F1 (y
=4,3217x - 114,7 v6i R?=0,9892), F2 (y = 13,619x
— 50,754 v6i R? = 0,9804), F3 (y = 7,829x — 43,84
voi R? =0,9912), F4 (y = 7,412x — 79,295 v6i R? =
0,9825) dé xac dinh cac gié tri 1Cso cho timg phan
doan.

Bang 2: Gia tri I1Cso ctia vitamin C, cao thé va cac
phan doan cao chiét 14 ca na trong thi
nghiém khang oxy héa khir H202 va khir

ion Fe®*

Nong d9 wc ché 50 % (ICso,
Phan doan pg/mL) **

Khir H20- Khir Fe?*
VitaminC  120,10+0,55? 2,53+0,23¢
F1 115,00+1,79° 38,13+0,972
F2 20,81+0,06° 7,40+0,12¢
F3 23,37+0,24¢ 12,00+0,68¢
F4 31,74+0,13¢ 17,44+0,18P
Cao tho 45,73+0,60° 10,34+0,47¢

Ghi chii: Gid tri \Cso la gid tri trung binh cua ba lan ldp
lai. Trong cung mét Cot, cdc gia tri ¢6 chir cdi theo sau
gidng nhau thi khac biét khéng c6 y nghia thong ké véi
Mitc ¥ nghia 1% (**) qua kiém dinh Tukey.

Tir két qua thi nghiém, tit ca cac phan doan déu
c6 ning luc khir ion Fe®* véi gia tri ICso dao dong tir
2,53 pg/mL dn 38,13 pg/mL. Phan doan F2 cho
kha ning khtr ion Fe3* manh nhit (1Cso twong tmg 1a
7,40 pg/mL), yéu nhit 1a phan doan F1 (38,13
pg/mL). Cao chiét acetone cua cdy Lepidagathis
keralensis (ho 6 rd) cho kha niang khir Fe3* cao hon
ca cao chiét nudc, methanol va petroleum ether
(Leena et al., 2017). B phan cuc cta dung moi
duoc sir dung dé ly trich s& anh hudng dén kha ning
khtr ion Fe3* cuia cuia cao chiét thuc vat va dung moi
acetone da duoc chimg minh 1a c6 hiéu qua nhat.
Kha nang khir ion Fe3* ciia cac phan doan cao chiét
14 ca na con chiu anh huéng tir cdc nhom chét
polyphenol, tannin. Sy hién dién cua chit khang oxy
hoa s& dan dén viéc khir ion Fe3* thanh Fe?* bang
cach nhuong dién ti (Prihantin et al., 2015). Kha
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niang khang oxy hoa dya trén viéc pha v chudi goc
ty do bang cach cho nguyén tir hydro. Polyphenol
dong vai tro 1a chat khir bing cach nhuong cac
electron va phan ung véi cac goc tu do dé chuyén
chung thanh cac chat 6n dinh hon va cham dit chudi
phan tng, pha v& chu ky tao ra cac gbc mai
(Loganayaki et al., 2011). Tinh khr cta tannin c6
déc va thuy phan (ellagltanmn) ¢6 trong luong phan
tir 16n c6 thé cao hon tir mudi lam dén ba muoi 1an
S0 V&i cac hop chét polyphenol don gian (Yokozawa
etal., 1998). Do d6, hop chit polyphenol, tannin caa
cao chiét thyc vat c6 chic niang nhu 1a ngudn
electron va hydro nguyén tir dé c6 thé khir cac gbc
tu do.

3.7 K&t qua khao sat hiéu qua tc ché vi
khuin Escherichia coli, Staphylococcus aureus,
Bacillus subtilis, Lactobacillus acidophilus

Nhin chung céc phan doan cao phan doan 14 cay
ca na déu cho hiéu qua khang L. acidophilus, B.
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subtilis, S. aureus va E. coli. Trong d6, hiéu qua
khang E. coli cao hon so véi L. acidophilus, B.
subtilis, va S. aureus. Phan doan F2 cho hiéu qua tc
ché manh nhét trong cac phan doan ddi véi 4 dong
vi khuan L. acidophilus, B. subtilis, S. aureus. va E.
coli voi gia tri DPKVVK lan luot 1a 5,8+0,8 mm,
5,8+0,3 mm, 4,9+0,1 mm va 9,8+0,3 mm, trong do
kha nang trc ché E. coli cao nhat so véi cac vi khuan
khac. Piéu nay c6 thé do thanh té bao cta vi khuan
Gram 4m va Gram duong 14 khac nhau. O vi khuan
Gram duong, thanh t& bao bao gébm mot lop
peptidoglycan va lipoteichoic acid day khong cé
mang ngoai, nguoc lai vi khuin Gram am c6 16p
peptidoglycan moéng va ¢6 mang ngoai (Brown et
al., 2015). Diéu nay cho thay sy khac biét rat rd vé
mang té bao ctia hai nhém vi khuan. Cac hop chat tur
nhién trong phan doan F2 ¢6 kha nang chira cac gdc
héa hoc ¢6 kha ning ¢ dinh mang té bao, cac kénh
tin hiéu va sy trao doi chat cua cac vi khuan gram
am nhu E. coli nén cho hiéu qua vugt troi nhu trén.

Bing 3: Gia tri PKVVK giita 5 phan doan cao chiét véi 4 dong vi khuan, & ndng dg 100 mg/mL, L.
acidophilus, B. subtilis, S. aureus. va E. coli ¢ nong d$ 100 mg/mL

Puwong Kinh vong vo khuan (mm) cia cac loai cao chiéet

Vi khuin CT* F1* F2* F3* F4*
L. acidophilus 4,8+0,3° 3,5+0,3P 5,840,8" 4,7+0,4° 0,0+0,0¢
B. subtilis 2,3+0,6° 6,0+1,32 5,840,3° 4,3+0,3° 1,1+0,1°
S. aureus 0,0+0,0¢ 1,7+0,3¢ 4,9+0,1° 0,0+0,0¢ 0,0+0,0°
E. coli 7,8+0,62 4,440,220 9,8+0,3% 8,6+0,52 7,1+£0,28

Ghi chu: Gid tri PKVVK la gid tri trung binh vdi 3 lan lap lai. Trong cung mot Cot, cdc gid tri co chif cdi theo sau
giong nhau thi khdc biét khéng cé y nghia ¢ mic 5% (*) qua kiém dinh Tukey. Doi chimg dm - DMSO 100% cho

PKVVK bdang 0.

3.8 Két qua khio sat ndng dd c ché tbi
thidu (MIC) va ndng dd diét khuan téi thiéu
(MBC) dbi véi vi khuin Bacillus subtilis,
Escherichia coli

Theo két qua cua thi nghiém xéac dinh duoc ndng
d6 tc ché tdi thiéu (MIC) caa phéan doan F2 dbi voi
vi khuan B. subtilis 1a 1 mg/mL véi phan trim wc
ché 97,76% va chua tim dugc nong do diét khuan
t6i thiéu (MBC). Cao chiét bot kho cia 14 cay
Elaeocarpus sphaericus (cdy cung chi vdi cay ca na)
trong dung mdi acetone cho kha nang khang B.
subtilis véi gia tri MIC tai nong do 0,125 mg/mL
(Singh and Gopal, 1999). Cao chiét bot kho cua 1a
cay Elaeocarpus ganitrus Roxb. (cdy cung chi véi
cdy cana) trong dung méi nudc cho kha nang khang
Bacillus cereus voi gia tri MIC tai ndng d6 0,125
mg/mL (Kumar and Kokati, 2011). Sy phat trién ciia
vi khuén B. subtilis phy thuéc vao day ndng do cua
phan doan cao phan doan F2. Khi ting ndng d6 cua
cao chiét thi hiéu qua trc ché B. subtilis cang ting.
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Nguyén nhéan chua tim duoc gia tri MBC c6 thé 1a
do ndng d6 chét trong cao chiét va lién quan kha
ning tong hop mang sinh hoc cua B. subtilis
(Boakye et al., 2019).

Bang 4: Gia tri MIC va MBC cia phan doan F2
déi veéi vi khuan B. subtilis.

Nong d6 Mat s vi khuAn Phén trim  MIC/
(mg/mL) (CFU/mL) irc ché (%) MBC
1 1,7x108 97,76% MIC
2 2,5x10° 99,67% MIC
4 8,0x10° 99,99% MIC
6 7,7x10° 99,99% MIC
8 6,2x10° 99,99% MIC
Ddi ching 7,6x107

Theo két qua cua thi nghiém xac dinh duoc ndng
d6 tc ché tdi thiéu (MIC) cua phan doan F2 ddi voi
vi khuan E. coli 12 0,5 mg/mL véi phan trdm &c ché
97,18% va nong do diét khuan toi thiéu (MBC) tai
nong d6 1,5 mg/mL. Cao chiét bot kho cua 14 cay
Elaeocarpus ganitrus Roxb. trong dung moi nudc
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cho kha niang khang E. coli véi gia tri MIC tai nong
d6 0,5 mg/mL (Kumar and Kokati, 2011). Cao chiét
bot kho Elaeocarpus serratus trong dung moi
ethanol cho kha nang khang E. coli véi gia tri MIC
tai nong d6 1,3 mg/mL va gia tri MBC tai 2 mg/mL
(Fernando et al., 2018). Cac két qua trén cho thdy
kha ning khang E. coli cua cao chiét 1a ca na trong
dung modi acetone trong duong vdi cac nghién citu
gan day thudc chi Elaeocarpus.

Bang 5: Gia tri MIC va MBC cia phan doan F2

dbi véi vi khuan E. coli
Mat s6 vi khuan  Phan traim MIC/

Nong do (CEUIML) irc ché (%) MBC
0,5 4,8x10° 97,18 MIC
1,0 1,3x10* 99,92 MIC
15 0,0 100,00 MBC
Doi chimg 1,7*107 0 -

4 KET LUAN

Qua két qua thi nghiém khao sat hoat tinh khang
oxy hoa, khang khuén cta cao phan doan chiét xuat
tir 14 ca na bang séc ky cot silicagel, & cac phan doan
cao chiét déu c6 kha nang khang oxy hoa va khang
cac loai vi khuan khao sat voi mue do khac nhau tiy
theo d6 phan cuc cia dung méi ding dé chiét cao.
Trong d6 phan doan cao chiét bing dung méi
acetone (F2) cho hiéu qua khang oxy hoa qua kha
niang khu Fe** va H,0,, cling nhu kha ning khang
cac loai vi khuan E. coli, B. subtilis, L. acidophilus,
S. aureus cao hon so véi cac phan doan khac. Bay
1a co s& dé nghién ciru sdu hon cac thanh phan hop
chét o hoat tinh sinh hoc trong phan doan F2.
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