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ABSTRACT

Garcinia mangostana L. (mangosteen) peel extract was prepared
using a rotary evaporator with 95% ethanol as a solvent and
evaluated foritsantibacterialactivityagainst Staphylococcus aureus
and Pseudomonas aeruginosa strains isolated from canine wounds.
In total, 52 wound samples from 52 dogs were collected, with 32
bacterial strains isolated, including 20 strains of Staphylococcus
aureus and 12 strains of Pseudomonas aeruginosa. Most strains in
the study were resistant to penicillin and ampicillin (80 - 100%).
The resulting extract was a fine, reddish-brown powder with a
pungent odor and an extraction yield of 10.17%. Its activity
against Staphylococcus aureus and Pseudomonas aeruginosa was
tested by agar diffusion method. Diameters of inhibition zones
ranged from 19.60 mm to 23.10 mm for Staphylococcus aureus
and from 10 mm to 17.37 mm for Pseudomonas aeruginosa at
different concentrations of 50 - 200 mg/mL. Minimum inhibitory
concentration (MIC) and minimum bactericidal concentration
(MBC) values of the extract were 1.25 mg/mL and 2.5 mg/mL for
Staphylococcus aureus, and 50 - 70 mg/mL and 150 mg/mL for
Pseudomonas aeruginosa, respectively. The results of this study
indicate that mangosteen peel extract inhibits both Gram positive
and Gram negative bacteria and has potential applications in the
development of biomedical products.
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TOM TAT

Cao vo6 qua mang cut (MG) dugc chiét xuit bang phuong phéap
c6 quay chén khong v6i dung moéi 1a ethanol 95° va kiém tra hoat
tinh khang khuén trén Staphylococcus aureus va Pseudomonas
aeruginosa phan lap trén vét thuong cta ché. Trong t6ng 52 mau
bénh phdm trén 52 con ché, xac dinh dugc 32 chung vi trong do
bao gom 20 ching S. aureus va 12 chung P. aeruginosa. Pa s6 cac
chting vi khuén phan 1ap dugc déu khdng khéng sinh penicillin va
ampicillin (ty1é tti 80 - 100%). MG c6 dang bot min mau néu do, mui
héc véi hiéu sudt chiét dat 10,17%. Hoat tinh khang Staphylococcus
aureus va Pseudomonas aeruginosa cta cao chiét dugc kiém tra
bang phuong phap khuéch tan trén thach dia. Két qua dudng kinh
vong khang khuén dao dong tu khoang 19,60 mm dén 23,10 mm
déi véi Staphylococcus aureus va tti 10 mm dén 17,37 mm do6i véi
Pseudomonas aeruginosa & nong do cao chiét tit 50 mg/mL dén
200 mg/mL. Gia tri MIC va MBC ctia cao chiét lan lugt1a 1,25 mg/
mL va 2,5 mg/mL trong truong hop Staphylococcus aureus, 50 - 70
mg/mL va 150 mg/mL d6i v6i Pseudomonas aeruginosa. Két qua
nghién ctiu cho thdy kha nang tic ché ca vi khuédn Gram duong va
Gram am cua cao chiét tii vo qua mang cut va tiém nang ting dung
trong san xudt cdc san phdm y sinh.
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1. Dt Vin DPé

Céc vét thuong trén ché co thé xudt phat
ttt nhiéu nguyén nhan nhu cin nhau, triét san,
hodc tham chi bi chich dién, va xu huéng nay
ngay cang gia tang, gay nhi€u phién toai cho
cht nuéi. Staphylococcus aureus (S. aureus) va
Pseudomonas aeruginosa (P. aeruginosa) 1a hai
loai vi khuén thuong truc nhat trén da. Khi gap
diéu kién thuédn lgi, ching dé dang tré thanh
mot trong nhiing tdc nhan gy nhiém trung vét
thuong. Mot s6 nghién ctiu cho thdy ty 1é phan
14p cuia hai vi khudn nay tu cac ca bénh ngoai da
6 choé kha cao, v6i P. aeruginosa chi€ém 33,93% va
S. aureus chiém t6i 56,4%. Viéc lam dung khang
sinh da khién hai chung vi khudn nay ngay cang
tré nén khang thudc dan dén kho khin trong
diéu tri cac bénh nhiém trung, kéo dai thoi gian
diéu tri, ting nguy co ti vong, va tao ganh ning
cho hé thong y té. Cing theo cac nghién ctu
trén, S. aureus cho thdy ty 1é dé khang cao d6i
v6i cac khang sinh nhom beta-lactam (81,8%),
nhom fluoroquinolones (56,4%). Nghién ctiu vé
su nhay cam cta khang sinh d6i v6i P. aeruginosa
cho thdy, vi khuén nay it nhay cadm nhat d6i véi
polymyxin B (1,72%), tobramycin (8,62%) va
ciprofloxacin (17,24%). Do d6, viéc thuc day tim
kiém cac giai phap thay thé, dac biét 1a cac hop
chét khang khudn c6 ngudn goc tli tu nhién tré

nén cip thiét.

Cao chiét tu thao dugc, véi lich st ing dung
lau doi trong y hoc ¢6 truyén, dang dugc quan
tdm dac biét nho tiém nang khang khudn da
dang va kha nang han ché sy phat trién cua vi
khudn khéng thu6c. Nghién ctiu nay khong chi
huéng dén cong nghé xanh ma con mudn cai
thién tinh trang lam dung khang sinh trong diéu

tri - mot trong nhiing nguyén nhan lam dé khang

khang sinh xay ra nhanh va nghiém trong. Mang
cut (Garcinia mangostana Linn.) chtia nhiéu
thanh phan héa hoc c6 gia tri nhu cac hgp chat
phenolic, bao goém xanthones, procyanidins,
flavonoid va anthocyanin trong nhiéu b phan
nhu 14, vo, 16i gb va qua. Tu lau méng cut da
dugce st dung nhu mot bai thudc quy trong diéu
tri dau bung, tiéu chay, kiét ly, va cdc bénh ly vé
da (loét, cham, ting sting, bénh vdy nén). Vo qua
mang cut chiia nhiéu hoat chit khang khudn nhu
xanthone, a-, f- va y-mangostin... Xudt phat tu
thuc tién dé tai nay dugc thuc hién v6i muc dich
danh gia hoat tinh khang khuén ctia cao chiét tu
vO qua mang cut d€ cho thdy tiém ning co6 thé
dung hoé trg hodc thay thé khang sinh trong diéu

tri nhiém khuan.

2. Vat Liéu va Phuong Phap
2.1. Thoi gian va dia diém

Nghién ctiu dugc thuc hién tii thang 10/2023
dén thang 09/2024 tai phong thuc hanh Kiém
nghiém thu san va Moi truong stic khoe vat
nuoi, Khoa CNTY, Trudng Dai hoc Nong Lam
TPHCM, phong thi nghiém CT121 B Mon
Hop Chat Thién Nhién- Khoa Cong Nghé Ky
Thuat Hoéa Hoc va Thuc Phidm.

2.2. Vat liéu

Qua mang cut tuoi dugc mua tai mot nha vuon
tinh Dong Nai trong thang 8 ndm 2023, phan vo
dugc trit déng & -20°C va dugc dung dé thu vo
chiét cao. Cac chung vi khudn Staphylococcus
aureus va Pseudomonas aeruginosa dugc phan
lap tu vét thuong ché dén kham tai phong kham
tha y Pet POLA, TP. Tht Dtc tu thang 10/2023
dén 11/2023.
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2.3. N9gi dung nghién ctu

- Phan 14p va dinh danh vi khudn S. aureus va

P, aeruginosa trén vét thuong ctia ché

- Thyc hién khang sinh d6 d€ chon chtng vi
khudn da dé khang

- Chiét cao tli vd qua mang cut

- Kiém tra hoat tinh khang khuén cua cao

chiét trén cac chung vi khuén phan lap dugc
2.4. Phuong phap nghién ciu

2.4.1. Phan lap va dinh danh vi khudn
Staphylococcus aureus va Pseudomonas
aeruginosa tu vét thuong ciia cho

L&y mau: Dung tim bong v6 trung phét trén
bé mat vét thuong bi nhiém trung (n = 52). Sau
doé dugc dung trong 6ng eppendorf va bao quan
bang d4 kho chuyén vé phong thi nghiém trong
vong 12 gi¢ d€ tién hanh phan l4p, dinh danh.
Cac mau tam bong dugc U trong moi trudng
Brain Heart Infusion (BHI, Himedia, India)
trong 24 gid ¢ 37°C. Mau sau khi tang sinh trong

moi truong canh BHI sé dugc ciy ria sang moi
truong chuyén biét Mannitol Salt Agar (MSA,
Himedia, An D) cho S. aureus va cetrimide agar
(Himedia, India) cho P. aeruginosa. Nhiing mau
duong tinh trén hai moi trudng nay sé tién hanh
nhuém gram va dinh danh bang phuong phép
phan tng chudi Polymerase (Polymerase Chain
Reaction, PCR)

binh danh vi khuén bang phuong phap PCR:
DNA cua vi khudn dugc ly trich biang phuong
phap s6c nhiét (Nguyen & ctv., 2019; Abed &
ctv,, 2020). Cac primer dic trung cho S. aureus va
P aeruginosa dugc trinh bay & Bang 1. Vi khuin
S. aureus dugc dinh danh bang ky thuat PCR dya
trén doan gen Sa442 (Martineau & ctv.,, 1998).
Dinh danh P. aeruginosa sti dung doan mai dya
trén gen O-antigen acetylase dugc mo ta trong
nghién ctu ctia Choi & ctv. (2013). Chu trinh
nhiét tham khao theo Khudiar & ctv. (2016) cho
S. aureus va Choi & ctv. (2013) cho P. aeruginosa.
Modi mau duong tinh sé chon mét chiing da duge
phan l4p trén méi trudng chon loc dé thuc hién

cac budc tiép theo ctia dé tai.

Bang 1. Primer st dung trong phuong phap PCR d€ dinh danh vi khuin

Kich thué
Vi khuin Gen Primer Trinh tu (5°-3’) 5 ¢
(bp)
S. aureus Sad42 Forward ~ AATCTTTGTCGGTACACGATATT
CACG 108
Reverse CGTAATGAGATTTCAGTAGA-
TAATACAACA
P. aeruginosa O-antigen Forward ~ CTGGGTCGAAAGGTGGTTGT-
acetylase Reverse  LTATC 232
GCGGCTGGTGCGGCTGAGTC
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2.4.2. Thuc hién khéang sinh do trén cac chung
vi khuln S. aureus va P. aeruginosa phan
lap dugc

Khing sinh d6 cta cdc ching vi khuén S.
aureus (n = 20) va P. aeruginosa (n = 12) dugc
thuc hién bang phuong phap khuéch tan trén dia
thach Mueller-Hinton (MHA, Himedia, India).
Vi khuén dugc pha loang trong nuéc mudi sinh
ly 0,85% va va do OD, = 0,3 (mét do 1-3 x 10°
CFU/mL) dung tam bong phét déu trén moi
truong thach dia MHA va dat cac dia khang
sinh tham khéo theo nghién ctiu cia Nguyen &
Nguyen (2016) gom: penicillin (Pn), ampicillin
(Am), amoxicillin (Ax), streptomycin (Sm),
gentamicin (Ge), norfloxacin (Nr), colistin (Co)
- n6ng do 10 pg/dia; neomycin (Ne), kanamycin
(Kn), amikacin (Ak), tetracyclin (Te), doxycyclin
(Dx) - nong d6 30 pg/dia; ofloxacin - nong do
5 pg/dia va trimethoprim/sulfamethoxazol (Bt)
v6i nong do 1a 1,25/23,75 pg/dia dugc mua tai
cong ty Nam Khoa. Mau dugc u 37°C trong 18
gio dén 24 gio, thi nghiém dugc ldp lai 3 1an. Két
qué dugc ghi nhan bang cach do dudng kinh
vong vO khudn xuét hién xung quanh cac dia
gidy khang sinh theo tiéu chuin CLSI (2020).
Thi nghiém nay sé chon 3 ching S. aureus va 3
chtung P. aeruginosa da dé khang khang sinh dé
thuc hién cac thi nghiém vé sau (Bang 4).

2.4.3. Phuong phap chiét cao vo qua méang cut

Qua mang cut tuci dugc mua tai nha mot
vuon tinh Pong Nai tai thoi di€ém thang 8/2023
sé dugc tach riéng vo. Sau do, phan vo sé dugc
riia sach va xay nhuyén trong ethanol 95° véi
ti 1¢ 1:10, tiép tuc ngam trong 3 ngay tai nhiét
do phong. Dich chiét dugc loc qua gidy loc
Whatman No.1 (kich thuéc16 11 um), va c6 dudi
dung moi d€ thu cao chiét. Cao dugc bao quan
¢ 4°C d€ thuc hién cac thi nghiém danh gid kha
nang khang khuén (Nguyen & ctv., 2023).

Hiéu sudt chiét cao: H (%) = [Khoi lugng cao
thu dugc sau c6 quay (g)/Khoi lugng mau kho
(g)] x 100

2.4.4. Kiém tra hoat tinh khang khuan cua cao
chiét vo qua mang cut

Vi khuén sau khi chon lya & thi nghiém 2.4.2
gom 3 chung S. aureus, 3 ching P. aeruginosa da
dé khang khang sinh va chung S. aureus ATCC
25923 (S.ATCC 25923), P. aeruginosa ATCC
27853 (PATCC 27853) dugc dung lam chung
d6i ching. Huyén dich vi khudn dugc pha loang
trong dung dich NaCl 0.85% va do OD, = 0,3.
Tiép theo canh khudn dugc trdi déu trén moi
truong MHA c¢6 duc cac giéng duong kinh d =
6 mm, nho lan lugt 100 pL cao chiét pha trong
DMSO 5% vao cac giéng véi cac nong do dugc
tham khao theo theo tdc gia Janardhanan & ctv.
(2017) va Andani & ctv. (2021) ¢6 diéu chinh
v6i nong do tii 50 mg/mL, 75 mg/mL, 100 mg/
mL, 125 mg/mL, 150 mg/mL, dén 200 mg/mL va
DMSO 5% vo trung dugc dung lam doi chiing
am. Tat ca cac dia dugc u ¢ 37°C trong 24 gio. Thi
nghiém dugc lap lai 3 1an. Két qua dugc biéu thi
bang dudng kinh trung binh ctia viing v6 khuin
tinh bang mm + d¢ léch chuén (SD).

2.4.5. Xac dinh nong d¢ tic ché téi thiéu (MIC)
va ndng d6 diét khudn téi thiéu (MBC) cua
MG d6i v6i cac chung vi khudn S. aureus va
P. aeruginosa

Nong do uc ché t6i thiéu (MIC) va nong do
diét khuén t6i thiéu (MBC) dugc thuc hién trén
dia nuoi cdy té bao polystyrene 96 giéng chtia moi
truong MHB (Razani & ctv., 2024) cac nong do
chon lya dua theo nghién ctiu Janardhanan & ctv.
(2017) c6 su diéu chinh nong do tu 0,625 mg/
mL; 1,25 mg/mL; 2,5 mg/mL; 5 mg/mL; 10 mg/
mL; 15 mg/mL; 20 mg/mL; 30 mg/mL; va dén 40
mg/mL doi v6i S. aureus va tii 70 mg/mL; 80 mg/
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mL; 90 mg/mL; 100 mg/mL; 110 mg/mL; 120 mg/
mL; 130 mg/mL; 140 mg/mL; 150 mg/mL doi véi
P. aeruginosa. Mét d¢ vi khudn sau khi do OD_,
= 0,3 dugc pha loang 100 lan trong tling giéng
sao cho t6ng thé tich méi giéng dat 200 pL. Doi
chiing duong gém dich khuén va méi trudng, d6i
chling 4m gém moi truong va cao chiét va giéng
kiém soat nhiém khuén chi chtia mdi trudng.
Nong do MIC va MBC xéac dinh theo cdng thtic
cuia Sultanbawa & ctv. (2009).

2.5. Xu ly thong ké

Phan mém Minitab 17.0 va test Tukey 1 yéu t6
dugc sti dung d€ so sanh su khdc biét vé mat théng
keé ctia cac s0 liéu trong dé tai véi do tin cay 95%.

A1 2 3 4 5 §

2000
1500

1000

100

3. Két Qua va Thao Luén

3.1. Phan lap va dinh danh cac chung vi khuin
S. aureus va P. aeruginosa trén vét thuong
cua ché

Trong téng 52 mau bénh phidm ldy ti 52
con cho, ching t6i da xac dinh dugc 32 chung
vi khuén trong d6 bao gém 20 chung S. aureus
va 12 chung P. aeruginosa bang phuong phap
PCR (Hinh 1) sau khi phén 14p vi khudn qua
hai moi truong chuyén biét. Tu két qua trén
20 chung S. aureus va 12 chung P. aeruginosa
dugc thuc hién lam khéng sinh d6 d€ chon céc
chung da dé khang.

2000

1500

1000

500

100

Hinh 1. Két qua PCR dinh danh vi khuén S. aureus (A) va P. aeruginosa (B). Giéng 1,2,3: san phdm
PCR, Giéng 4: doi chiing duong, Giéng 5: d6i chiing am, Giéng 6: ladder.

3.2. Su nhay cam d6i véi khang sinh déi véi cac
chung S. aureus va P. aeruginosa

Két qua khang sinh d6 dugc trinh bay trong
Bang 2 va Bang 3 cho thdy cac chung vi khuin
phén 14p dugc van con nhay cam véi norfloxacin
va ofloxacin vdi ti 1€ 1an luot 1a 80 dén 85% ddi S.
aureus va tti 75 dén 83,33% do6i v6i P. aeruginosa.
Két qua cting cho thay hai khang sinh bi dé khang

manh la penicillin va ampicillin véi ti 1¢ lan lugt

trén S. aureusla 90%, 80% va dé khang hoan toan
trong truong hgp ctia P. aeruginosa. Trong khao
sat cia Moerer & ctv. (2018) v€ ty 1é khang khang
sinh ctia cac chung vi khudn gay bénh trén ché
meo tai Ptic qua cac nam nhan thay cac ching S.
aureus phan lap ti ché véi ty 1€ khang penicillin
G dat mtc cao nhit trong ndm 2015 (86%), trong
khi ty 1é¢ khang ampicillin 1a 83% & ndm 2018.
Trong nghién ctiu ctia Eliasi & ctv. (2020), céc
ching P aeruginosa dugc phéan lap tii nhiing
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con ché nhép vién tai mot bénh vién thu y 6
Nam Phi trong khoang thoi gian tii thang 1 nam
2007 dén thang 12 nam 2013. Két qua cho thay
gan nhu toan bo cic chiing P. aeruginosa trong
nghién ctiu dé khang véi penicillin-G (96%)
va amoxicillin/ampicillin (92%). Su gia ting dé
khang khang sinh ctia hai chung vi khuén nay c6
thé bat nguon tu viéc lam dung khang sinh trong
phong va diéu tri bénh tha y. Ngoai ra, mot s6 co
ché noi tai cing gép phan vao kha ning khang
thu6c ctia chung, ching han nhu viéc sdn xuit

enzyme [B-lactamase AmPc va sy hién dién cua

cac hé thong bom ngoai mang nhu MexA-MexB-
OprM, MexC-MexD-Opr], MexE-MexF-OprN,
va MexX-MexY-OprM. Nhiing yéu té nay giup
vi khudn chéng lai nhiéu loai khang sinh, khién
viéc diéu tri trd nén kho khin hon. (Morita &
ctv., 2001; Morita & ctv., 2013) khién cho viéc
diéu tri nhiém trung ngay cang trd nén kho
khén hon. Trong do, cac ching vi khuén khang
8 dén 12 loai khang sinh gom: 3 ching S. aureus
dugc ki hiéu S.PL1, S.PL2, S.PL3, va 3 ching P
aeruginosa ki hiéu la PPL1, PPL2, PPL3 dugc
thé hién tai Bang 4.

Bang 2. Két qua khang sinh d6 ctia cac chung vi khuén S. aureus phan lap dugc

S$6 lugng mau (n =20) bé khang Trung gian Nhay cam
STT Khang sinh n % n % n %
1 Penicillin (Pn) 18 90 2 10 0 0
2 Ampicillin (Am) 16 80 0 0 3 15
3 Amoxicillin (Ax) 13 65 4 20 5 25
4 Streptomycin (Sm) 12 60 6 30 4 20
5 Neomycin (Ne) 5 25 6 30 9 45
6 Gentamycin (Ge) 6 30 2 10 12 60
7 Kanamycin (Kn) 5 25 5 25 10 50
8 Amikacin (Ak) 4 20 4 20 12 60
9 Tetracyclin (Te) 9 45 3 15 8 40
10 Doxycyclin (Dx) 12 60 4 20 3 15
11 Norfloxacin (Nr) 2 10 2 10 16 80
12 Ofloxacin (Of) 2 10 1 5 17 85
13 Colistin (Co) 5 25 4 20 11 55
14  Trimethoprim/ 9 45 5 25 6 30

Sulfamethoxazole (Bt)
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Bang 3. Két qua khang sinh d6 cta cic chung vi khudn P. aeruginosa phan lap dugc

S6 lugng mau (n = 12) bé khang Trung gian Nhay cam
STT Khaéng sinh n % n % n %
1 Penicillin (Pn) 12 100 0 0 0 0
2 Ampicillin (Am) 12 100 0 0 0 0
3 Amoxicillin (Ax) 10 83,33 0 0 2 16,67
4  Streptomycin (Sm) 9 75 2 16,67 1 8,33
5  Neomycin (Ne) 5 41,67 2 16,67 5 41,67
6  Gentamycin (Ge) 1 8,33 2 16,67 9 75
7 Kanamycin (Kn) 2 16,67 2 16,67 8 66,67
8  Amikacin (Ak) 2 16,67 3 25 7 58,33
9 Tetracyclin (Te) 11 91,67 1 8,33 0 0
10 Doxycyclin (Dx) 10 83,33 1 8,33 1 8,33
11 Norfloxacin (Nr) 1 8,33 1 8,33 10 83,33
12 Ofloxacin (Of) 1 8,33 2 16,67 9 75
13 Colistin (Co) 7 58,33 3 25 2 16,67
14  Trimethoprim/ 75 ] 8,33 ) 16,67

Sulfamethoxazole (Bt)

Bang 4. Céc loai khang sinh dé khang ctia 06 chting vi khuén S. aureus va P. aeruginosa dugc chon dé
thuc hién thi nghiém danh gia kha nang khang khun ctia cao chiét

Loai Chung Khang sinh dé khang
S.PL1 PnAmAxNeTeDxOfBt
S. aureus S.PL2 PnAmAxSmKnAkTeDxCoBt
S.PL3 PnAmAxSmKnAkTeDxNrCoBt
PPL1 PnAmAxSmNeKnTeDxCoBt
P. aeruginosa PPL2 PnAmAxSmNeAkTeDxOfCoBt
PPL3 PnAmAxSmNeKnAkTeDxNrCoBt
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3.3. Hiéu suat thu cao chiét vé6 qua mang cut nghiép (Tiwari & ctv., 2011), do d6 ethanol dugc
chon la dung madi chiét cao trong nghién ctiu nay.
Khéi lugng cao trung binh dat 4,07 gram sau khi
c6 duoi, véi hiéu suat chiét dat 10,17% (Bang 5).
Cao thu dugc c6 mau nau do, mui hac. Trong
mot nghién ctiu khac cling st dung ethanol la
dung mai chiét, tai cing nhiét do cho thay hiéu
qua chiét cao dat 12,43% (Nguyen & ctv., 2023).
Su khac biét so v6i nghién clu nay cé thé dén tu
dac diém thoi tiét va thé nhudng & cac viing thu
hoach vé qua méang cut. Do d6 két qua phu hop
s0 v6i cac nghién ctiu trén.

Ethanol la mét dung méi phd bién va hiéu qua
trong chiét xuét dugc liéu thuc vat nhd vao kha
nang tan cao doi v6i cac hoat chat nhu alkaloid
va flavonoid (Nguyen & ctv., 2015). Theo nghién
ctiu cta Kusmayadi & ctv. (2018), khi so sanh
hiéu qua chiét ctia cac loai dung moi khac nhau
gom ethanol, acetone, ethyl acetate,... ghi nhan
hiéu qua chiét xanthone cao nhat d6i véi acetone
va ethanol. So véi acetone, ethanol khong c6 tinh
doc va gia thanh ré phu hgp véi quy mo cong

Bang 5. Khoi lugng va hiéu sudt chiét cao vo mang cut

. Khéi lugng bét  Téng dung méi chiét  Khéi lugng cao dic Hiéu suit
Mau cao )
dugc li¢u (g) (mlL) (g) (%)
1 100 900 4,12 10,3
2 100 900 3,95 9,87
3 100 900 3,91 9,78
4 100 900 4,21 10,52
5 100 900 4,15 10,38
Trung binh + SD 4,07 + 0,13 10,17 + 0,33

3.4. Hoat tinh khang khuin cta cao chiét vo
qua méng cut d6i véi cac chung vi khuin
S. aureus va P. aeruginosa trén moi truong
thach dia MHA

Két qua hoat tinh khang khuén cta cao chiét
dugc trinh bay trong Bang 6, Bang 7, va Hinh 2.
DMSO 5% khong thé hién tinh khang khuin déi
v6i ca S. aureus va P. aeruginosa, do do trong cac
thi nghiém vé sau DMSO 5% sé dugc sti dung
lam dung moi pha cao chiét ma khong lam anh
huong dén két qua khang khuén. Trong do, &
nong do 200 mg/mL cé kich thudc vong khang
khudn 16n nhét va su khac biét nay réit c6 y nghia
vé mat thong ké d6i véi cac nong do con lai
(v6i P < 0,01). Kich thuée vong vé khuén tang
ty 1¢ thuan v6i nong do cho thdy mdéi quan hé
liéu lugng - dap tng. Ddc biét, hiéu qua tc ché
cuia chiét xudt déi véi cac chiing vi khuén S.PL1,

S.PL2, S.PL3 (dao dong tii 19,60 mm dén 23,10
mm) dong déu hon so véi chung dung lam doi
chiing 1a S.ATCC 25923 (16,67 mm dén 21,38
mm), cho thdy su nhay cam véi cao chiét cao
hon & cac chung phén lap. Déi véi P, aeruginosa
ciing cho théy hoat tinh khang khuén t6t ctia cao
chiét v6i duong kinh vong v6 khudn ti 10 mm
dén 17,37 mm (Bang 7). Duong nhu kich thuéc
vong khang khudn trén chung P. aeruginosa & cac
noéng do déu thap hon so véi trén chung S. aureus
(Bang 6 va Bang 7). Két qua nay phu hgp véi
nghién ctiu cta Narasimhan & ctv. (2017), cho
thdy hoat tinh khang khudn cta o-mangostin
6 trong chiét xudt MG ddi vé6i vi khudn Gram
duong hiéu qua hon so véi vi khudn Gram am,
m& ra kha nang sti dung MG nhu mot hgp chat
tu nhién c6 kha ning khang khudn, dac biét
trong diéu tri cac bénh nhiém khuédn ngoai da
hodc cic bénh nhiém khuin khéc.
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Bang 6. Duong kinh vong vé khudn (mm) ctia cao vo mang cut d6i véi cac chung vi khuin
Staphylococcus aureus

STT Nong do Staphylococcus aureus (trung binh + SD)
(mg/mL) S.ATCC 25923 S.PL1 S.PL2 S.PL3
1 50 16,674+ 0,76 19,60° = 0,27 20,574+ 0,23 20,434+ 0,4
2 75 16,674+ 0,58 19,87¢ £ 0,31 21,004 + 0,20 20,779+ 0,21
3 100 17,501+ 0,62 20,60 +0,79 21,57¢% 0,05 21,53+ 0,25
4 125 18,60 + 0,66 21,60 + 0,79 22,10% + 0,27 22,07+ 0,21
5 150 19,30° + 0,27 21,67* + 0,29 22,5+ 0,10 22,57+ 0,21
6 200 21,38* £ 0,32 22,70* + 0,27 23,10* £ 0,27 23,00* + 0,00
DMSO 5% 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00

Ghi chii: Nhiing chii cdi (a, b, ¢, d) khdc nhau trong ciing mgt cot biéu thi sy khdc nhau rdt c6 y nghia thong

ké vdi P < 0,01.

Bang 7. Duongkinh vong vo khudn (mm) cia MG d6i vé6i cac chting vikhudn Pseudomonas aeruginosa

STT Nong do Pseudomonas aeruginosa (trung binh + SD)
(mg/mL) P.ATCC 27853 P.PL1 P.PL2 PPL3
1 50 10,00° + 0,3 8,2°+ 0,26 11,33+ 0,30 10,474 + 0,45
2 75 11,174+ 0,38 12,239+ 0,25 12,874+ 0,31 12,13+ 0,35
3 100 12,20+ 0,2 12,83+ 0,15 14,27° + 0,25 12,97¢ + 0,35
4 125 13,03+ 0,35 13,10°+ 0,36 15,27° £ 0,25 14,37° £ 0,32
5 150 15,27* £ 0,25 14,10° + 0,26 15,77+ 0,25 15,23* + 0,25
6 200 16,00* + 0,20 15,27 + 0,31 17,37* + 0,32 16,10* + 0,26
DMSO 5% 0,00 + 0,00 0,00 £ 0,00 0,00 £ 0,00 0,00 + 0,00

Ghi chii: Nhitng chit cdi (a, b, ¢, d, e) khdc nhau trong ciing mot cot biéu thi sy khdc nhau rdt ¢é y nghia

théng ké véi P < 0,01.

Hinh 2. Vong v6 khudn ctia MG trén moi trudng MHA. A: Vi khuén S. aureus; B: Vi khudn

P. Aeruginosa.
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3.5. Xac dinh MIC, MBC cua cao chiét vo qua
méng cut doi véi cac chung vi khuin S.
aureus va P. aeruginosa

Két qua thi nghiém (Bang 8) cho thay MG

thé hién hoat tinh khang khuén d6i véi ca hai vi
khudn S. aureus va P. aeruginosa. Gia tri MIC va

MBC cua cao chiét d6i véi S. aureus rat thap, chi
1,25 mg/mL va 2,5 mg/mL. Di€éu nay cho thay
cao chiét ti vo mang cut c6 kha nang tiéu diét
loai vi khudn nay mét cach hiéu qua. Tuy nhién,
déi v6i P, aeruginosa hoat tinh khang khudn cta
cao thip hon, MIC va MBC lan lugt 1a 50 - 70
mg/mL va 150 mg/mL.

Bang 8. Nong do tic ché t6i thiéu (MIC), ndng do diét khuén t6i thiéu (MBC) cua cao vé ming cut

(MG) doi v6i S. aureus va P. aeruginosa

Ching No6ng d6 MG (mg/mL)

MIC MBC
S.ATCC 25923 1,25 2,5
Staphylococcus S.PL1 1,25 2,5
aureus S.PL2 1,25 2,5
S.PL3 1,25 2,5
PATCC 27853 70 150
Pseudomonas PPLI >0 150
aeruginosa PPL2 50 150
PPL3 50 150

Hoat tinh khang khuédn c6 thé dén tu cac
hop chat xanthone cé trong MG. Khi st dung
a-mangostin - mot dan xudt c6 trong xanthone
lam tdc nh4n khang khuén, gia tri MIC va MBC
trong khoang 1,57 - 12,5 pg/mL trén S. aureus
(linuma & ctv,, 2011) va 100 pg/mL trén P.
aeruginosa (Ragasa & ctv., 2010) . Diéu nay cho
thdy hoat tinh khang khuén cta chiét xuit vo
mang cut cao hon trén S. aureus. Su khac biét
c6 thé do ciu tao thanh t€ bao khic nhau cta
vi khudn Gram duong va Gram am (Breijyeh &
ctv,, 2020).Nghién ctiu ctia Tatiya-Aphiradee &
ctv. (2016) vé gia tri MIC, MBC cua chiét xuat
thd tii mang cut doi véi véi cac chung vi khuin
S. aureus trong khoang 0,78 - 1,25 mg/mL (MIC)
va 0,78 - 5 mg/mL (MBC) va két qua nay tuong
dong véi nghién ctiu cua chung toi.

4. Két Luan va bé Nghi

Cao vé mang cut thé hién tinh khang khuén
manh déi v6i cac chung S. aureus da khang
khang sinh dugc khang sinh dugc phan lap véi
gia tri MIC va MBC lan lugt la 1,25 mg/mL; 2,5
mg/mL. Hiéu qua khang khudn cua cao chiét
MG cutia cao chiét MG thap hon trén cac chiing
P aeruginosa (MIC va MBC lan lugt 1a 50 - 70
mg/mL, 150 mg/mL). Nghién ctiu cho thay tiém
nang ting dung MG vao san xudt cac san phdm y
sinh trong diéu tri vét thuong nhiém trung. Tuy
vay, dé€ dam bao hiéu qua téi uu cta cao chiét,
can tién hanh nghién ctu sau hon dé xac dinh
cac hoat chat khang khuén trong cao, cling nhu
cac yéu té anh hudng dén han st dung va diéu
kién bao quan cua cao chiét trong thuc té.
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Loi Cam Poan

Nhom tac gia thuc hién khong cé xung dot
vé lgi ich.

Lo6i Cam On

Nghién ctiu thuc hién tii ngudn kinh phi ctia
Truong Pai hoc Nong Lam TP. H6 Chi Minh, cé
ma s6 CS-SV23-CNTY-12. Nhom tic gia chan
thanh cam on sy ho trg ti cac Khoa va Thay Co
da tao diéu kién thuc hién dé tai nay.
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