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This study evaluated the antibacterial and antioxidant activities of the
crude extract (EC); fractional extracts: n-hexane (ECH), ethyl acetate
(ECE) and methanol (ECM) from the leaves of Excoecaria
cochinchinensis in Tuyen Quang. The following results: Crude extract
(EC) inhibited the growth of 4 strains of bacteria and fungi Bacillus
subtillis, ~ Staphylococcus aureus, Fusarium  oxysporum and
Saccharomyces cerevisiae; n-hexane (ECH) inhibited the growth of 3
strains of Bacillus subtillis, Staphylococcus aureus and Saccharomyces
cerevisiae; High ethyl acetate (ECE) exhibited activity against strains
of Bacillus subtillis, Staphylococcus aureus, Fusarium oxysporum and
Saccharomyces cerevisiae; and high methanol (ECM) of red monocarpus
plants resistant to Escherichia coli and Bacillus subtillis strains were all
with MIC values of 200 pg/ml. Crude extract (EC) represents the ability
to neutralize free radicals SC 65.44 + 1.2%, corresponding to SCs value
of 50.32 pg/mL. In the high-fraction extracts ECE exhibited the best
antioxidant activity with DPPH assay with free radical neutralization
ability SC 72.18 + 1.1%, corresponding to SCso value of 50.32 pg/mL.
This research has contributed to supplement and improve the medicinal
value of this precious medicinal plant.
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Nghién ciru ndy da danh gi4 hoat tinh khang khuan va chong oxy héa cua
cao chiét tong (EC); cac cao chiét phan doan: n-hexan (ECH), etyl axetat
(ECE) va metanol (ECM) tir 14 cay don 14 do & Tuyén Quang, két qua nhur
sau: Cao EC tic ché su phat trién cua 4 chung vi khuan va nam Bacillus
subtillis, Staphylococcus aureus, Fusarium oxysporum va Saccharomyces
cerevisiae; Cao ECH wc ché sy phét trién cua 3 chung Bacillus subtillis,
Staphylococcus aureus va Saccharomyces cerevisiae; Cao ECE thé hién
hoat tinh khang cac chiang Bacillus subtillis, Staphylococcus aureus,
Fusarium oxysporum va Saccharomyces cerevisiae; Va cao ECM khang
céc chung Escherichia coli va Bacillus subtillis vai gié tri MIC 200 zg/ml.
Cao EC biéu thi kha nang trung hoa gbc tw do SC 65,44 + 1,2%, tuwong (mg
V6i SCsp 50,32 pg/mL. Trong céc cao chiét phan doan, cao ECE biéu hién
hoat tinh chéng oxi hoa tét nhét véi khi thir nghiém bing phuong phap
DPPH véi kha ning trung hoa gbc tu do SC 72,18 + 1,1%, tuong ng véi
SCsp 50,32 pg/mL. Nghién ctru da gop phan bo sung va nang cao gid tri y
hoc cua cay duoc liéu quy ndy.
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1. Giéi thi¢u

Cay don 14 d6 co tén khoa hoc la Excoecaria cochinchinensis Lour, ho Thau dau (danh phap
khoa hoc la Euphorbiaceae). O Viét Nam, cay don 14 d6 con c6 céc tén goi khac nhu: don tudng
quan, don mit troi, don tia, liéu do, lidu hai da, hong b61 qué hoa. Cay don 1a &6 phan b rong rai
& Trung Qudc va cac nude Pong Nam A. Theo y hoc ¢b tmyen cdy don 14 do co tinh mat, vi ding,
hoi ngot, tic dung thanh nhiét, giai nhiét, giam dau, loi tiéu véi nhiéu tic dung tét dugc nhan dan
tin dung [1], [2].

Theo nhitng nghién ciru hién dai chi ra rang, cay don 1a ¢o (Excoecaria cochinchinensis) c6 cc
hop chat bao gom: Diterpenoid, loliolide, megastigmane glucoside, flavonoid, triterpenoids, sterol,
phenolic va cac hop chat khac [3], [4]. Cay don 1a d6 c6 mot s6 hop chét c6 loi cho sirc khoe nhu:
Flavonoid (c6 tac dung khang khuan va chong 6xy hoa gitp diéu tri mé day va di tng); Saponin (hd
trg hé than kinh, cai thién tri nhé, giam dau, ting cuong hé mién dich, 6n dinh duong huyét); Tanin
(khtr céc gdc ty do, phong bénh tim mach va ung thu); Coumarin (chdng co that, dong mau, viém
nhiém va cac bénh ngoai da) [1], [2]. O Trung Qudc, cay don 14 do dugc sir dung diéu tri bénh soi,
quai bi, viém amidan, viém hong, viém than va bi nhiém ky sinh triing... [5].

Theo nghién ciru cua tac gia Phan Minh Giang va cac cong su cho biét, sw c6 mit cua cac hop
chat megastigman glucoside, con goi la excoecarioside A va B cling vai cac hop chat khac nhu:
axit gallic, axit shikimic, axit dihydrobenzoic, kaempferol 3-O-4-D-glucopyranoside, kaempferol
3-O-p-D-galactopyranoside, kaempferol 3-O-a-L-rhamnopyranoside trong la cay [3]. Theo nghién
clru ctia tac gia Pham Xuan Sinh va céc cong su (1999) chi ra rang, dich chiét cay don 1a d6 c6 kha
ning khang khuan véi ching Gram (+): B. subtilis, B. cereus, B. pulmilus, Sarcina lutea; Gram (-):
Shigella flexneri, Salmonella typhi, E. coli, Proteus mirabllis va Pseudomonas aeruginosa) va khang
nam (Candida albicans) va khong c6 doc tinh cap [6], [7].

Theo nghién ctru cua tac gia Nguyén Thai An va cac cong su (2002) di phan lap va xac dinh
ciu tric hda hoc 2 hop chit axitgallic va acid ellagic; thir kha ning chdng di ¢ng cua dich chiét
MeOH, EtOAc, dich MeOH-Nudéc cho thiy cac mau e ché phan ung di ung lan luot 12 72,7%,
85,8%, 90,3% so0 voi mau chuan va thir kha niang chong oxi hoa cua dich chiét tong MeOH, dich
aceton-nugc cho thay cac mau thé hién hoat tinh chéng oxi héa véi gia tri 1Cso lan luot 1a 0,306
mg/ml, 0,115 mg/ml [8].

Chiét xuat methanol cho thay 14 cay don 14 do tac dung chdng viém vai gi tri ICs 1a 26,3 +
0,97 pg/ml [9], cAm méu [10]. Dich chiét nuéc tir cay don 1a do (E. cochinchinensis) c6 gia tri MIC
14 1,56 mg/ml d6i vai S. aureus; 1,56 mg/ml dbi véi P. acnes. Nong d diét khuan téi thiéu (MBC)
1a: 3,13 mg/ml déi voi S. aureus va 6,25 mg/ml d6i véi P. Acnes, dic biét dich chiét nudc tir cay
Don 14 do thé hién cac hoat dong hiéu qua vuot troi chdng lai S. aureus khang clindamycin (P31
va Fl114) véi gié tri MIC va MBC lan luot 12 0,78 va 3,13 mg/ml [11].

Theo tac gia Ling Kui va c4c cong su (2021) da sang loc cac chat ¢d kha ning khang ung thu
Vi tir mot s6 loai thuc vat dung 1am thude caa Trung Qudc, két qua cho thiy cay don 1a d6 c6 cac
hop chit cd kha ning khang ung thu vi ¢ nguoi [12]. La cua cdy don 14 d6 ¢6 cac hop chat phenolic
ngan chan sy phan hay cac hop chat mang mau anthocyanin va tang d6 6n dinh cia mau sic; do
do 14 cay don 14 do c6 mau déc trung do ¢ mat dudi 14, xanh & mat trén cua 1a [13]. Nam 2009,
Kazuaki Ymada phan lap hop chat (+)-epilolilolide tir cay don la do (E. cochinchinensis) dugc
chting minh la c6 tac dung khang khuan manh véi nong d6 1Cs 10,0 pg/ml [14].

Cay don 14 d6 1a duoc liéu c6 tiém ning 16n vé cac hop chét c6 hoat tinh sinh hoc nhung chua
dugc nghién ciu day du tai Viét Nam. Vi vay, nghién ctru nay: “Danh gia tc dung khang khuan
va chong oxy hoa cua cdy don 1a do (Excoecaria cochinchinensis L.) & Tuyén Quang” dé lam ro
hon vé hoat tinh khéng khuan, chéng oxi héa in vitro va co dinh huéng nghién ctru sau hon vé
thanh phan hoa hoc va hoat tinh sinh hoc cua loai nay.
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2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

Mau tuoi cay don 1a d6 thu héi tai x4 An Khang, thanh phé Tuyén Quang — Tuyén Quang vao
thang 10 nam 2021, dugc TS. P4 Cong Ba, Khoa Y Duoc, Trudng Dai hoc Tan Trio xac dinh tén
khoa hoc la Excoecaria cochinchinensis Lour., ho Euphorbiaceae. Mau tiéu ban don 1a d6 ky hiéu
mau s 01 — ECTQ dugc luu tai Phong thuc hanh Sinh hoc, Trudng Pai hoc Tan Trao.

2.2. Phwong phap nghién ciru
2.2.1 Phwong phdp thir hoat tinh khdng khudn

Hoat tinh khang vi sinh vat kiém dinh duoc tién hanh dé danh gia hoat tinh khang sinh cua cac
mau chiét duoc thuc hién trén phién vi luong 96 giéng (96-well microtiter plate) theo phwong phap
hién dai cua Vander Bergher va Vlietlinck (1991), va McKane & Kandel (1996).

Céc chang vi sinh vat kiém dinh:

- Vi khuan Gr (-): Escherichia coli va Pseudomonas aeruginosa

- Vi khuan Gr (+): Bacillus subtillis va Staphylococcus aureus subsp. aureus

- Nam soi: Aspergillus niger va Fusarium oxysporum

- N4m men: Candida albicans va Saccharomyces cerevisiae

Chimg duong tinh: Streptomycm cho vi khuan Gr(+), tetracyclin cho vi khuan Gr(-) va
Amphotericin B cho nim soi va nam men.

Tién hanh thi nghiém: Cac chung kiém dinh dwoc hoat hoa va pha loang theo tiéu chuan
McFarland 0,5 rdi tién hanh thi nghi¢m. Cac phién thi nghiém trong ta 4m 37°C/24 gi& cho vi
khuan va 30°C/48 gio ddi voi ndm soi va nam men.

Tinh két qua: Nong do tc ché téi thiéu (MIC) cua mau 1a ndng d6 ma & dé vi sinh vat bi tc ché
gan nhu hoan toan.

2.2.2 Phuwong phdp thir hoat tinh chong oxi héa theo phwong phdp DPPH

Phan tich kha ning biy cac gbc tu do tao bai DPPH (1,1-diphenyl-2-picrylhydrazyl; Brand-
Williams et al. 1995, Shela et al. 2003, Kumar et al. 2013).

Mau dugc pha trong DMSO 100% véi ndng do 4 mg/ml dbi véi dich chiét tho va 1 mg/ml
v6i mau tinh sach. Str dung flavonoid 1 mM hodc axit ascorbic 5 mM trong DMSO 10% lam dbi
ching duong.

Mau duge nho trén phién vi lugng 96 giéng véi dung dich DPPH dé duoc nong d6 cudi cua
mau thr trong phan tng tir 200 pg/mL dén 12,5 pug/ml (d6i véi mau chiét thd) va tir 50 pg/mL dén
3,1 ug/ml (mau tinh sach). U & 37°C trong 30 phit va do mat do quang (OD) & budc song A= 515
nm trén thiét bi do quang (Infinite F50, Tecan, Thuy S¥).

Kha ning trung hoa cac gbc tu do (Scavenging capacity, SC%) dugc dua vao chuwong trinh
xtr 1y s6 lidu Excel theo cong thirc:

oD thi nghiém ~ oD DMSO
SC (%) = [100 x100] = o (1)
oD chang (-)

o X ) . ) az\/(z( )"Z)I(n—l)
Do léch chuan duoc tinh theo cbng thuc: 2
Xdc dinh SCso: Mau duoc pha loang thanh cac néng do giam dan, lap lai 3 lan & mbi néng do.
Hiéu qua bﬁy gbc tu do tao boi DPPH clia m&i mau dugce tinh dya trén % trung hoa gbe tu do so
v6i mau tring (Blank) va chig am tinh. Mau c6 biéu hién hoat tinh chdng oxy hoa trén hé DPPH
dugc thuc hién cac budc tiép theo dé tim gia trl 1C50 (ug/ml, uM/ml). Gia tri SC50 la ndng do cua
chét thir ma tai d6 trung hoa dugc 50% cac goc tu do, dugc xac dinh bang phan mém TableCurve
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AISN Sofware (Jandel Scientific, USA).
3. Két qua va ban luin
3.1. Thu nhén cdc cin chiét tiv cdy don ld dé

Mau 14 cay tuoi mai thu hai duoc sy kho dem nghién nho roi ngam kiét voi metanol ¢ nhiét
d6 phong, dich chiét tong thu duoc cat loai dung mdi bang may cat quay chan khdng ¢ nhiét do
thap va &p suat giam thu duoc cao metanol tong (EC, 170 g). Cao metanol duoc chiét lan luot véi
n-hexan va etylaxetat, sau khi du6i hét dung méi thu duoc céc cao twong tng la cao n-hexan (ECH,
55 g), etylaxetat (ECE, 40,8 g) va cao metanol (ECM, 73 g). Viéc thu nhan céc dich chiét tir Ia
cay don 14 do (Excoecaria cochinchinensis L.) theo Hinh 1. Khéi luong cac cin chiét thu duoc tir
don la do (Excoecaria cochinchinensis L.) dugc trinh bay nhu bang 1.

[ Miu I don 15 d6 kho J

(2,0 kg)
1. 3x3 Lit MeOH
2. Budi dung moi
Y
Cao MeOH
170 g
1.+ H,0
Y 2. 3x1 Lit n-hexan
Cao n-hexan | Dudi dung moi ( Dich céi
55,0 ¢ (ECH) |~ L '
5x1 Lit EtOAc
Y

40,8 ¢ (ECE) |

|

Cao EtOAc | _ Puéi dung moi ( Dich cai J

Puéi dung moi
Y

Can MeOH
73,0 g (ECM)

Hinh 1. Ngam chiét mdu cdy don la do
Bang 1. Khai liwong cac can chiét thu dwoc tir cy don ld do
. Khébi lwong cao chiét thu dwoc (g)
Cin tong n-hexan EtOAC MeOH
L4 2,0 kg 170 (EC) 55,0 (ECH) 40,8 (ECE) 73,0 (ECM)

Bo phan  Khdi lweng miu kho

3.2. Két qud vé hogt tinh khéang vi sinh vt kiém dinh

Hoat tinh khang vi sinh vat kiém dinh: Escherichia coli, Pseudomonas aeruginosa, Bacillus
subtillis va Staphylococcus aureus, Aspergillus niger, Fusarium oxysporum, Candida albicans va
Saccharomyces cerevisiae ciia cao chiét tong (EC); céc cao chiét phan doan: n-hexan (ECH), etyl
axetat (ECE) va metanol (ECM) ciy don 14 d6 duoc thé hién trong bang 2.

Bang 2. Hoat tinh khdng vi sinh vt kiém dinh cua cdy don la do

Miu Ndng dd c ché téi thiéu (MIC, ug/ml)
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Nongdd  Vikhuin Gr(-) Vi khuin Gr(+) NAm méc N4m men
(ug/ml) E. P. B. S. A. F. S. C.
coli aeruginosa  subtillis aureus niger  oxysporum  cerevisiae albicans
EC 200 > 200 > 200 200 200 > 200 200 200 > 200
ECH 200 > 200 > 200 200 200 > 200 > 200 200 > 200
ECE 200 > 200 > 200 200 200 > 200 200 200 > 200
ECM 200 200 > 200 200 >200 >200 > 200 > 200 > 200

Két qua cho biét, cao tong (EC) trc ché su phat trién cua 4 chung vi khuan va nam Bacillus
subtillis, Staphylococcus aureus, Fusarium oxysporum va Saccharomyces cerevisiae; Cao n-hexan
(ECH) tc ché sy phat trién cua 3 chung Bacillus subtillis, Staphylococcus aureus va
Saccharomyces cerevisiae; Cao etyl axetat (ECE) thé hién hoat tinh khéng céc ching Bacillus
subtillis, Staphylococcus aureus, Fusarium oxysporum va Saccharomyces cerevisiae; Va cao
metanol (ECM) cay don 14 do khang cac chung Escherichia coli va Bacillus subtillis déu véi gia
tri MIC 200 ug/ml. Trong cac cao chiét phan doan thi cao n-hexan va etyl axetat (ECE) thé hién
hoat tinh khang cac vi sinh vét kiém dinh t6t hon cao chiét metanol (ECM). DPiéu nay goi ¥ dén
thanh phan quyét dinh hoat tinh khang khuan, ndm cua cdy don 1a d6 cao n-hexan va etyl axetat.
Két qua nghién ctru hoat tinh khang khuan cua cdy don 14 d6 thu hai tai Tuyén Quang ciing
tuong dong véi két qua nghién ctru hoat tinh khang khuan ctia cay don 1a d6 thu hai tai Ha
Noi cua tac gia Pham Xuan Sinh va cac cong su (1999) co kha ning khang khuan véi
chung Gram (+): B. subtilis, B. cereus, B. pulmilus, Sarcina lutea; Gram (-): Shigella
flexneri, Salmonella typhi, E. coli, Proteus mirabllis va Pseudomonas aeruginosa) va
khang nim (Candida albicans) [6], [7].

3.3. Két qud thir hoat tinh chéng oxi hoa theo phwong phip DPPH

Kha ning quét gdc ty do DPPH cuia cao chiét cay don 14 do duogc chi ra thé hién trong Bang 3
va hinh 2.
Bang 3. Két qua thir hoat tinh chong oxi héa ciia cdy don 1d do

TT Ki hi¢u miu Khi niing trung hoa goc tw do (SC,%)  SCso (ug/mL)
Chung (+) [acid ascorbic] 85,90 £ 0,5 12,50
Chung (-) [DPPH/EtOH + DMSO] 0,00£0,0 -
1 EC 65,44 £1,2 50,32
2 ECH 59,88 = 0,6 91,29
3 ECE 72,18+1,1 31,55
4 ECM 22,76 £15 > 100
., ..y, . 0 5 <A
Gié tri gia tg SCl@cha cao chict Gia tri gia tri SC50 ug/mL cua cao
100 onfado chiét Pon 14 do
0 6544 o 128
60 : 91,29
40 22, 76
20 50,32
1 55
0
EC ECH ECM Chu’ng
ECM Chirng (+

Hinh 2. Hogt tinh chang oxi héa ciia cdy don la do

Két qua cho thdy, cao tong (EC) cdy don 14 do bicu thi kha ning trung hoa gbc ty do SC 65,44
+ 1,2%, twong tng vai gia tri SC50 50,32 pg/ml. Trong cac cao chiét phan doan cao ECE biéu hién
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hoat tinh chdng oxi héa tét nhat véi khi thir nghiém bang phuong phap DPPH véi kha ning trung
hoa gdc ty do SC 72,18 + 1,1%, twong Gng Vai gia tri SC50 50,32 pg/ml, sau d6 d¢én cao ECE voi
kha ning trung hoa géc tw do SC 59,88 + 0,6%, twong wng Véi gia tri SC50 91,29 pg/ml va cudi
cuing 1a cao ECM hau nhu khong thé hién hoat tinh véi kha niang trung hoa gdc tu do SC 22,76 +
1,5%, twong (rng vai gia tri SC50 >100 pg/ml.

4. Két ludn

Két qua cho biét, cao tong (EC) &c ché sy phat trién cua 4 chung vi khuan va nam Bacillus
subtillis, Staphylococcus aureus, Fusarium oxysporum va Saccharomyces cerevisiae; Cao n-hexan
(ECH) uc ché sy phat trién cua 3 chung Bacillus subtillis, Staphylococcus aureus va
Saccharomyces cerevisiae; Cao etyl axetat (ECE) thé hién hoat tinh khang cac chung Bacillus
subtillis, Staphylococcus aureus, Fusarium oxysporum va Saccharomyces cerevisiae; Va cao
metanol (ECM) cay don 14 d6 khang céc chung Escherichia coli va Bacillus subtillis déu véi gia
tri MIC 200 zg/ml. Trong cac cao chiét phan doan thi cao n-hexan va etyl axetat (ECE) thé hién
hoat tinh khang cac vi sinh vat kiém dinh tt hon cao chiét metanol (ECM). Diéu nay goi y dén
thanh phan quyét dinh hoat tinh khang khuan, ndm cua cdy don 14 d6 déu thudc cao n-hexan va
etyl axetat.

Cao tong (EC) cay don 1a dé biéu thi kha ning trung hoa gbc tu do SC 65,44 + 1,2%, twong
g véi gié tri SCsp 50,32 pg/ml. Trong cac cao chiét phan doan cao ECE biéu hién hoat tinh chéng
oxi hoa tot nhat vai khi thir nghiém bang phuong phap DPPH voi kha ning trung hoa gbc tw do SC
72,18 + 1,1%, twong (ng voi gia tri SCso 50,32 pg/ml, sau d6 dén cao ECE véi kha ning trung hoa
g6c tu do SC 59,88 + 0,6%, twong (g Vai gia tri SCso 91,29 pg/ml va cudi cuing la cao ECM hau
nhu khong thé hién hoat tinh vai kha nang trung hoa gdc tu do SC 22,76+ 1,5%, tuong tng Vai gia
tri SCso >100 pg/ml.

Loi cam on
Céc két qua nghién ciru nay duoc hd trg kinh phi tir ngudn Quy khoa hoc cong nghé truong Pai

hoc Tan Trao, ma sb dé tai 2021.1.03; Cam on TS. B Cong Ba, Khoa Y — Dugc, Trudng Dai hoc
Tan Trao da xac dinh tén khoa hoc loai Bon 14 do (Excoecaria cochinchinensis L.)
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