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Vo Thi Bich Ngoc, Nguyén Ngoc Nam Anh, Nguyén Thi Thu Huong,
Tran Thi Thu Hang, Ly Hong Hwong Ha"
Truong Pai hoc Quoc té Hong Bang

TOM TAT

Pat vin dé: Keo Ong khong ngoi dot dwoe ghi nhan chira nhiéu hop chdt sinh hoc ¢é gid tri, tuy
nhién cac nghién ciu vé loai Tetrigonilla collina van con han ché. Muc tiéu nghién ciru: Khdo sat
chdt lwong nguon nguyén liéu va danh gid hoat tinh khdng khudn. Poi twong va phiong phdp nghién
cieu: Mau T. collina dwoc khdo sdt theo phwong phdp Ciuley cdi tién va sdc ky 16p méng. Ham lirong
polyphenol, flavonoid va saponin toan phan dwege dinh lirong bang phwong phap UV-Vis. Hoat tinh
khéng khudn dwoc danh gid trén cac ching Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa va Bacillus subtilis. Két qua: Phan tich so bo thanh phdn hoa hoc cho thcfy suw hién dién
cdc hop chat triterpenoid, flavonoid, polyphenol. Dinh tinh bang sdc ky 16p méng phdt hién vét chinh
& viing Rytrung binh trén cdc cao chiét ethanol 90%, n-hexan va ethyl acetate. Ham lwong polyphenol,
flavonoid, saponin toan phan lan lwot la 121.033 + 6.452 mg GAE/g cao khé, 12.215 + 0.402 mg
QFE/g cao kho va 11.387 £ 0.361 mg OAE/g cao kho. Ophu’ongphap xdc dinh MIC, cdc cao chiét c6
hoat tinh khdng khudn vuot tréi véi P. aeruginosa, yeu hon trén E. coli, B. subtilis va khong cd tac
dung trén ching S. aureus. Két lugn: Mau Keo Ong T. collina la nguon dwoc liéu tiém nding trong
viéc phdt trién cdc ché pham hé tro phong va diéu tri cdc bénh lién quan dén nhiém tring.

Tir khéa: Tetrigonilla collina, dinh lrong polyphenol, flavonoid, saponin todan phan, khang khudn

INVESTIGATION OF QUALITY PARAMETERS AND
ANTIBACTERIAL ACTIVITY OF PROPOLIS (Tetrigonilla collina)

Vo Thi Bich Ngoc, Nguyen Ngoc Nam Anh, Nguyen Thi Thu Huong,
Tran Thi Thu Hang, Ly Hong Huong Ha

ABSTRACT

Background: Stingless bee propolis is known to contain numerous valuable bioactive compounds;
however, studies on the species Tetrigonilla collina remain limited. Objectives: This study aimed to
evaluate the quality of the raw material and investigate its antibacterial activity. Materials and
methods: Samples of T. collina propolis were examined using the modified Ciuley method and thin-
layer chromatography (TLC). The total contents of polyphenols, flavonoids, and saponins were
quantified using UV-Vis spectrophotometry. Antibacterial activity was evaluated against
Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, and Bacillus subtilis. Results:
Preliminary phytochemical screening indicated the presence of triterpenoids, flavonoids, and
polyphenols. TLC analysis revealed a major spot at a medium Ryregion in the 90% ethanol, n-hexan,
and ethyl acetate extracts. The total polyphenol, flavonoid, and saponin contents were 121.033 +
6.452 mg GAE/g dry extract, 12.215 £ 0.402 mg QFE/g dry extract, and 11.387 = 0.361 mg OAE/g dry
extract, respectively. In the MIC assay, the extracts exhibited the strongest antibacterial activity
against P. aeruginosa, weaker activity against E. coli and B. subtilis, and no activity against S.
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aureus. Conclusion: Propolis from T. collina represents a promising natural source for the
development of products supporting the prevention and treatment of infection-related diseases.

Keywords: Tetrigonilla collina, total polyphenol, flavonoid, saponin, antibacterial activity

1. PAT VAN PE

Trong bdi canh vi khuan khang khang sinh ngay cang gia ting, viéc tim kiém cac ngudn hop chat tu
nhién c6 hoat tinh sinh hoc an toan va hiéu qua dang tr¢ thanh xu hudng nghién ctru dugc quan tam
rong rdi. Nhimg nam gan déy, cac ché pham ty nhién c6 ngudn gdc tir con trung, dac biét la Keo Ong
da thu hat sy quan tam trong linh vire nghién ctru khoa hoc nho tiém nang Gng dung da dang. Cac
khao sat ban dau vé thanh phan ho4 hoc cia loai Keo Ong khong ngoi dbt cho thdy da dang vé cac
nhém hop chit nhu flavonoid, polyphenol, saponin, acid phenolic va terpenoid [1]. Nhitg nhom hop
chat nay dugc ghi nhan mang lai cac tac dung dugc ly tiém ning nhu khang viém, chdng ung thu, tri
dai thao dudng, khang khuan [2]. Su hién dién va ham luong cua cac nhom hop chét chinh trong Keo
Ong doéng vai tro quan trong, quyét dinh dén hiéu qua sinh hoc. Tuy nhién, cac yéu t6 nay co thé bi
thay d6i tuy theo loai va diéu kién sinh thai cia timg khu vurc, tir do dan dén su khac biét vé hoat tinh
sinh hoc. Vi vay, viéc khao sat Keo Ong ¢ tirng loai cu thé 1a can thiét nhim dénh gia chinh xéc tiém
nang sinh hoc ctia ngudn nguyén liéu nay.

Trong s cac loai ong khong ngoi dot phan bd tai Pong Nam A, T. collina 1a loai phd bién tai
Indonesia, Lao, Myanmar va Viét Nam. Mac du Keo Ong da dugc ghi nhan c6 gia tri sinh hoc dang
ké, nhung cac nghién ctru hién nay chu yéu tap trung vao mot s6 loai phd bién khac, trong khi cac
cong bd khoa hoc cu thé vé loai T. collina van con han ché. T nhimg co so trén, nghién ctru tién
hanh “Khao sat chat lwong va danh gid hoat tinh khang khudn nguon nguyén li¢u Keo Ong
(Tetrigonilla collina) duge thu thap tai Thanh phd Hb Chi Minh” nham cing cd tiém nang sinh hoc
cua loai, gop phan lam rd m01 lién hé giita thanh phan hoa hoc va hoat tinh khang khuén. Tir d6 lam
tién dé cho cac nghién ctru tiép theo, mé ra huéng khai thac, phat trién cac san pham hd tro phong
ngtra vi khuan c6 ngudn gdc tu nhién, an toan va hiéu qua.

2. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. P6i twong nghién ciru

Mau Keo Ong dugc thu tai khu vie Thanh phé Ho Chi Minh. Loai ong khong ngoi dbt dugc xac dinh
13 Tetrigonilla collina bdi GS.TS. Nguyén Phuong Lién va TS. Tran Thi Ngat - Phong Sinh thai cén
trung - Vién Sinh hoc.

2.2. Héa chit - Thudc thir ,
Hoa chat: Ethanol, methanol, DMSO, AICl3 5% (Trung Quoc)...

Chét chuan: Quercetin > 95%, acid gallic > 95%, acid oleanolic 97.3%.

Moi truong thir nghiém: Mueller- Hinton Agar [3].

Khang sinh: Gentamycin (cung cap tir Phong Vi sinh Mién dich).

Chung vi khuén thtr nghiém: Staphylococcus aureus ATCC 29223, Escherichia coli ATCC 25922,
Bacillus subtilis ATCC 6633, Pseudomonas aeruginosa ATCC 27853.

2.3. Trang thiét bi
May quang pho ke UV-Vis Shimadzu UV-1800 (Nhét Ban); Bé siéu am Elmasonic S (Dic) cong
suat 300 W, tan s siéu am 37 kHz; Bép cach thiy diéu nhiét Memmert WNB 22 (Drc)...

2.4. Phuong phap nghién ciru

2.4.1. Chiét xudt cao toan phin va cdc cao phin doan
Cao toan phan: Mau Keo Ong dugc chiét bang phuong phéap chiét ¢ ho trg song si€éu am trong dung
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mdi ethanol 90% véi ty 1¢ dugc ligu trén dung mdi 1a 2:15 (kl/tt) & nhiét do phong 3 1an, mdi lan 20
phut. Sau d6, cd bay hoi dung mdi dich chiét dén khi thu dugc thé cao dic (dd am: 2.97%).

Cao phan doan: Lic phan b 16ng - 1ong cao toan phan ethanol 90% lan lugt véi lugng dung moéi n-
hexan, ethyl acetate thu dugc cac cao tuong ung.

2.4.2. So bj thanh phén héa hoc

Chiét xuat dugc lidu bang cac dung méi c6 @6 phan cuc khac nhau: ether ethylic, ethanol, nude. Tién
hanh xac dinh su c6 mit cta cac nhém hop chét theo phuong phap Ciuley cai tién thong qua cic phan
ting héa hoc dic trung trong timg dich chiét [4].

2.4.3. Khao sat n,gué‘n nguyén li¢u bing sd"c ky lop mong )
Khao sat cao chiét toan phan va cac cao chiét phan doan cua mau Keo Ong trén sac ky 16p mong véi
hé dung moi thich hop & budc song 254 nm, 365 nm va thuoc thir VS.

2.4.4. Dinh lwong polyphenol toin phin (TPC)

TPC ctia cao chiét dugc xac dinh bang phuong phéap Folin-Ciocalteu véi chat ddi chiéu 1a acid gallic
[5]. Hoa tan acid gallic trong methanol thu duoc diy ndng do can thiét. Tron déu v6i lugng thich hop
thudc thir Folin-Ciocalteu va sodium carbonate. Tién hanh do d6 hap thu UV-Vis & budc song 760
nm dé xay dung duong chuan. Sau khi thiét 1ap dugc dudng chuan, pha lodng cao chiét twong tu va
do d6 hap thu cua dung dich thir tai budc song tuong tng dé xac dinh TPC theo cong thirc sau:
CxkxV

Trong do:

TPC:g Ham lugng polyphenol toan phan (mg gallic acid equivalent (GAE)/g cao kho).
C: Nong d6 mau thir tinh tir duong chuan acid gallic (pg/mL).

k: Hé s6 pha lodng.

m: Khéi luong cao chiét kho (g).

V: Thé tich dich chiét mau thir tién hanh phan Gmg dinh luong (mL).

2.4.5. Dinh lwong flavonoid toan phdn (TFC)
TFC cua cao chiét dugc xac dinh bang phuong phap so mau AICl; voi chat d6i chiéu 1a quercetin [6].
Hoa tan quercetin trong methanol thu dugc day nong do can thiét. Tron déu véi lugng thich hop thude
thu AICI. Tién hanh do do hap thu UV-Vis 0 budc song 430 nm de’ xdy dung duong chuan. Sau khi
thiét 1ap duoc du(‘)'pg chuan, pha loang cao chiét twong tu va do do hap thu ctia dung dich thir tai budc
song tuong ung dé xac dinh TFC theo cong thurc sau:

TFC = CxkxV

~ 1000 x m

Trong do: .
TFC: Ham luong flavonoid toan phan (mg quercetin equivalent (QE)/g cao kho).
C: Nong d6 mu thtr tinh tir dudng chuan quercetin (ug/mL).
k: Hé sb pha lodng.
m: Khéi lugng cao chiét khé (g).
V: Thé tich dich chiét mau tht tién hanh phan tmg dinh lugng (mL).

2.4.6. Pinh lwong saponin toan phin (TSC)

TSC cua cao chiét duoc xac dinh theo phuong phéap ciia Hadidi va cong su (2020) véi chat d6i chiéu
13 acid oleanolic [7]. Hoa tan acid oleanolic trong methanol thu dugc diy ndng do can thiét. Tron déu
v6i lwong thich hop thude thir vanillin - acid acetic (5%), HCIOa, 0 & nhiét ¢ 70°C trong 20 phut rdi
1am lanh va bd sung ethyl acetate. Tién hanh do d6 hap thu UV-Vis & budc song 550 nm dé xay dung
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dudng chudn. Sau khi thiét 1ap duoc duong chun, pha lodng cao chiét tuong ty va do d6 hip thu caa
dung dich thtr tai budce séng tuwong img dé xac dinh TSC theo cong thirc sau:
CxkxV

ISt = T000xm
Trong do: .
TSC: Ham lugng saponin toan phan (mg oleanolic acid equivalent (OAE)/g cao kho).
C: Nong d6 mau thtr tinh tir dudng chuan acid oleanolic (ng/mL).
k: Hé sb pha lodng.
m: Khéi lugng cao chiét kho (g).
V: Thé tich dich chiét mau thtr tién hanh phan tng dinh luong (mL).

2.4.7. Pdanh gid hoat tinh khéng khudn

Phwong phap khuéch tan trén dia thach

Hoat tinh khang khuén cua cac cao chiét dugc danh gia bang phuong phap khuéch tan trén dia thach
dbi voi cac ching Staphylococcus aureus, Escherichia coli, Bacillus subtilis va Pseudomonas
aeruginosa.

Méi truong thach dugc pha ché, tiét trang va rot vao dia petri v trung. Huyen phul vi khuan dugc trai
déu trén bé mit thach, sau d6 duc 15 va bd sung mau thir gdm cao chiét ethanol 90%, cao chiét -
hexan, cao chiét ethyl acetate va cao chiét nudc. Cac dia duoc it & 37°C trong 18 - 24 gio.

DMSO 5% dugc su dung lam chimg &m va Gentamycin lam ching duong. Hoat tinh khang khuan
duoc xac dinh béng‘céch do va ghi nhan duong kinh vong vo6 khuan trén dia thach, thir nghiém duoc
thuc hién 1dp lai 3 1an [8].

Phuwong phap xac dinh ndng dd e ché tdi thiéu (MIC)

Hoa tan mau cao chiét trong dung dich DMSO 5% va pha loang truc tiép vao moi truong thir nghiém dé
tao diy ndng do giam dan, sau d6 rét vao dia petri vo tring. Cham 1 pL huyén phu vi khudn 1én bé mt
thach chtra mau thir va it & 37°C trong 24 gio. Hoat tinh khang khuan dugc danh gia bang cach quan sat
su phat trién cta vi khuan bﬁng mit thuong, thur nghiém duoc thuc hién lap lai 3 lan [9].

3. KET QUA ‘
3.1. Chiét xuat cao toan phan va cao phin doan

Sau khi tién hanh chiét, thu duoc khéi luong va do am cua tirng cao nhu Bang 1.

Bang 1. Khéi luong va do 4m cua cao chiét Keo Ong

Mau Khéi lwong (g) PO Am (%)
Cao toan phan Cao chiét ethanol 90% 16.92 2.97
Cao chiét n-hexan 1.17 3.10
Cao phan doan Cao chiét ethyl acetate 6.61 2.86
Cao chiét nudc 0.12 1.02

3.2. So' b thanh phan hod thyc vét 7
Keét qué phan tich so bg thanh phan hod thuc vat ciia Keo Ong the hién qua Bang 2.

Bang 2. Két qua phan tich so bo thanh phan hoa thuc, vat cua Keo Ong i
£ P Két qua dinh tinh trén cic dich chiét
Nhém hop chit | | 1UOC thw/Phin e f "o & | Dich chidt | Dich chiét | Dich chidt
une ether con 90% con 50% nuwéc
Chét béo M gidy loc +++
Carotenoid Carr-Price -
Tinh dau C6 mui thom -

ISSN: 2615-9686 Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwdng Pai hoc Quéc té€ Hong Bang - S6 Dac biét: Hoi nghi Khoa hoc Dwoc - 5/2026

Triterpenoid ty Liebermann-
1qjdo Burchard o
. TT. chun
Alkaloid Aot ] ; ]
Courmarin Bong mo vong - - -
lacton

Anthraquinon NaOH 10% -

Flavonoid Mg/HClaa - +++ +4+ -
i Liebermann-

Glycosid tim Burchard + + -
Anthocyanosid HCI/KOH - - -
Proanthocyanin HCl1/t°C + + -

Tanin Dd FeCls ’ - - -
Dd gelatin muoi - - -
Saponin Lic manh/ nudc - - -
Chat khir TT. Felling + + -
Acid hiru co Na;COs3 + + -
Ghi chii: (-): Khéng c6 (+): Cé it (+++): Co nhiéu
(£): Khong ro (++): Co (++++): Co rat nhiéu

Nhén xét: Phan tich so bo thanh phan hoa thuc vat Keo Ong bang phuong phap Ciuley cai tién cho
thdy ¢ phan doan kém phén cuc co sy hién dién cta cac nhom chét bao gom chat béo, triterpenoid tur
do, phan doan phan cuc hon thi phat hién duoc cac nhom hop chat gdm flavonoid, glycosid tim,
proanthocyanin, chét khir, acid hitu co.

3.3. Khio sat ngudn nguyén liéu bing sic ky 16p mong

Két qua sic ky 16p mong cua cac cao chiét duoc thé hién qua Hinf Hinh 1.

PE: EA (8: 2)

Hinh 1. Sic ky d6 cua cac cao éhié't
1. UV 365 nm; 2. UV 254 nm; 3. Thuoc thir VS

Nhén xét: Cao chiét ethanol 90%, n-hexan va ethyl acetate xuat hién khoang 3 - 4 vét 13, trong do co6
mot vét chinh (mau tim ddm) ¢ ving Ry trung binh con cao chiét nudc khong quan sat thiy vét trong
cung diéu kién khao sat.

3.4. Pinh lwgng polyphenol toan phan (TPC)
3.4.1. Xdy dung dwong tuyén tinh ) 7 ‘
Sau khi do & budc song 760 nm, két qua do hap thu cua cac dung dich chuan c6 day nong d6 giam
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dan duoc str dung dé xay dung phuong trinh hdi quy tuyén tinh nhu Hinh 2.

Acid gallic
0.7
y=0.1191x +0,0615 .-
0.6 RZ=0.9994 =
o

0.5
£ 04 8
o 03 I__.,..W
o

0.2 -

0.1

0
0 1 2 3 4 5 6

Néng d6 (ug/mL)

Hinh 2. Pudng chuan acid gallic

Nhén xét: Do hip thu va ndng d6 chét chuan acid gallic ¢ twong quan hdi quy tuyén tinh v6i hé sd
twong quan quan R*=0.9994 va phuong trinh hdi quy tuyén tinh [a y = 0.1191x + 0.0615.
Trong d6 x: Nong do cua dung dich (ug/mL); y: Po hap thu ctia dung dich.

3.4.2. Xac dinh ham lwgng polyphenol tong c6 trong Keo Ong i
Dua trén dudng chuan da xay dung bén trén, két qua gia tri hap thu cua cdc mau thir dugc the hién &

Bang 3.
Bang 3. Két qua ham lugng polyphenol tong co6 trong Keo Ong
Mau thir Nong d¢ (mg/mL) Do hap thu TPC (mg GAE/g cao khé)
Cao ethanol 90% 0.04 0.361 £0.016 121.033 +6.452

Nhén xet: Ham lugng polyphenol tong ctia cao chiét Keo Ong dat 121.033 + 6.452 mg GAE/g cao
kho cho thiy cao chiét giau hop chét phenolic. M ra tiém ning khai thac cao chiét nhu ngudn giau
hop chét phenolic ty nhién.

3.5. Pinh lwong flavonoid toan phin (TFC)

3.5.1. Xay dwng dwong chudn

Sau khi do ¢ budc song 430 nm, két qua do hip thu cua cac dung dich chuin c6 diy néng d6 giam
dan duoc str dung dé xay dung phuong trinh hdi quy tuyén tinh nhu Hinh 3.

Quercetin

2.5
y=0094x - 00526 o

2
2 R 0.9993.."#_..

15

D& hip thu

1

0 5 10 15 20 25 30
Néng d6 (ug/mL)

Hinh 3. Puong chuan quercetin
Nhén xét: D6 hap thu va nong do chat chuan quercetin c6 trong quan hdi quy tuyén tinh véi hé sb

tuong quan quan R?=0.9993 va phuong trinh hdi quy’tuyé'n tinh 1a y = 0.094x - 0.0526.
Trong d6 x: Nong do cua dung dich (ug/mL); y: Po hap thu ctia dung dich.
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3.5.2. Xdc dinh ham lwong flavonoid todn phén cé trong Keo Ong
Dua trén duong chuan da xay dung bén trén, két qua gia tri hép thu cua cac mau thtr duoc thé hién &
Bang 4.

Bang 4. Két qua ham lugng flavonoid tong c6 trong Keo Ong
Mau thir Nong d6 (mg/mL) Do hip thu TFC (mg QE/g cao khd)
Cao ethanol 90% 0.125 0.097 £ 0.005 12.215 +0.0402

Nhén xét: Ham luong flavonoid tong cua cao chiét Keo Ong dat 12.215 + 0.0402 mg QE/g cao kho
cho thay c6 chura flavonoid ¢ mirc trung binh. Phan anh su hién dién dang k& cua nhom hop chat nay
va c6 thé gép phan vao hoat tinh sinh hoc cua Keo Ong.

3.6. Pinh lwgng saponin toan phéan (TSC)
3.6.1. Xdy dung dwong tuyén tinh
Sau khi do ¢ budc song 550 nm, két qua do hip thu cua cac dung dich chudn c6 diy néng d6 giam
dan duoc str dung dé xay dung phuong trinh hdi quy tuyén tinh nhu Hinh 4.
Acid oleanolic

1.8
16 ¥ =0.0466x - 0.0469

' R*- 09987
14 4

12

1
08
06
04 - S
02 _—

0
0 10 20 30 40

Néng dé (ug/mL)

e

D6 hap thu
®

Hinh 4. Puong chuan acid oleanolic

Nhan xét: Do hap thu va nong do ch‘ét chuin 0 tuong quan hoi quy tuyén tinh v6i hé sb twong quan
quan R?=0.9987 va phuong trinh hdi quy tuyén tinh lay=0.0466x - 0.0469.
Trong do x: Nong d¢ cia dung dich (pg/mL); y: DS hap thy cia dung dich.

3.6.2. Xdc dinh ham luwgng saponin toan ph{in c6 trong Keo Ong i
Dua trén duong chuan da xay dung bén trén, két qua gia tri hap thu cua mau thir dugc thé hién & Bang 5.

Bang 5. Két qua ham lugng saponin toan phan c6 trong Keo Ong
MAu thir Nong do (mg/mL) P§ hap thu TSC (mg OAE/g cao khd)
Cao ethanol 90% 0.4 0.390 +0.014 11.387 £ 0.361

Nhén xet: Ham luong saponin toan phan cua cao chiét Keo Ong dat 11.387 + 0.361 mg OAE/g cao
kho phan anh sy hién dién twong doi cua hop chat nay trong mau nghién ctru.

3.7. Panh gia hoat tinh khing khuin
3.7.1. Phwong phdp khuéch tin trén dia thach
Hoat tinh khang khuan cuia cac cao chiét Keo Ong duoc thé hién qua Bang 6.

Bang 6. Két qua khao sat hoat tinh khang khuén trén cac cao chiét

Vung tc ché vi khuan Staphylococcus Escherichia coli PseudOfnonas Baczl.h.ts
trung binh (mm) aureus ATCC ATCC 25922 aeruginosa subtilis
& 29223 ATCC 27853 | ATCC 6633

Cao chiét ethanol 90% - - - -
Cao chiét n-hexan - - _
Cao chiét ethyl acetate - - - -
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Vung e ché vi khuan Staphylococcus Escherichia coli PseudOfnonas Baczl.h.ts
trung binh (mm) aureus ATCC ATCC 25922 aeruginosa subtilis
29223 ATCC 27853 | ATCC 6633
Cao chiét nudc - - - -
Gentamycin 21.00 20.00 18.00 19.00
Trén chung Staphylococcus aureus
1 2 3 /9
). 5 ¥ " CP:'mg
: o d Wi
4 } Z » Q’f j =
S L

Hinh 5. Vong khang khuan tir cao chiét trén cac chung vi khuan
1. Cao chiét ethanol 90%;, 2. Cao chiét n-hexan; 3. Cao chiét ethyl acetate;
4. Cao chiét nuoc, 5. Gentamycin

Trén chung Escherichia coli

Hinh 6. Vong khang khuan tir cao chiét trén cac chung vi khuan
1. Cao chiét ethanol 90%; 2. Cao chiét n-hexan; 3. Cao chiét ethyl acetate;
4. Cao chiét nuoc, 5. Gentamycin

Trén chung Pseudomonas aeruginosa

1 2 3

Chur

(’ I’
Hinh 7. Vong khang khuén tir cao chiét trén cac ching vi khuan

1. Cao chiét ethanol 90%; 2. Cao chiét n-hexan; 3. Cao chiét ethyl acetate;
4. Cao chiet nuoc; 5. Gentamycin

Trén chung Bacillus subtilis

Hinh 8. Vong khang khuan tir cao chiét trén cac chung vi khuan
1. Cao chiét ethanol 90%;, 2. Cao chiét n-hexan; 3. Cao chiét ethyl acetate;
4. Cao chiét nuoc, 5. Gentamycin

Nhan xeét: Déi voi phuong phap ndy, cac cao chiét khong cho :[héy duoc hidu qua khang khuén trén ca 4 ching
vi khuan trong khi chirng duong Gentamycin cho vong tre ché 10 rét. Do d6, phuong phap xac dinh MIC duoc
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thuc hién tiép theo nham danh gia chinh xac hon tiém nang khang khuan ctia cac mau nghién ctru.

3.5.2. Xdc dinh néng dj ikc ché ti thiéu (MIC) o
Xac dinh MIC cua cao chiét Keo Ong trén cac ching vi khuan bang phuong phap pha loang trong thach.

Bang 7. Két qua x4c dinh ndng d6 wrc ché t6i thiéu (MIC) céc cao chiét Keo Ong (don vi: mg/mL)

Chiing vi khuin Cao chiét Cao chiét | Cao chiét Cao chiét
ethanol 90% | n-hexan | ethyl acetate nudc
Staphylococcus aureus ATCC 29223 - - - -
Escherichia coli ATCC 25922 2.50 5.00 5.00 5.00
Pseudomonas aeruginosa ATCC 27853 1.25 5.00 1.25 0.625
Bacillus subtilis ATCC 6633 5.00 5.00 5.00 5.00

Nhan xét: Nhin chung, cac cao chiét thé hién hoat tinh khéng khuén trén vi khudn Gram am, dic biét
voi P. aeruginosa MIC dat 0.625 mg/mL (cao chiét nuée). Bén canh d6, cac cao chiét ciing cho thay
hoat tinh kha yéu trén E. coli (2.50 - 5.00 mg/mL) va B.subtilis (5.00 mg/mL) trong khi khong ghi
nhan tac dung d6i v6i S.aureus. Dit liéu cho thiy tiém ning dinh hudng khai thac cao chiét nhu ngudn
tac nhan khang khun tac dong vao vi khuan Gram am.

A
1.25 mg/mL 0.625 mg/mL
B
C
D
5 mg/ml. 0.625 mg/mL 0.3125 mg/ml.
E

Hinh 9. Két qua MIC cua cic cao chiét Keo Ong trén cac ching vi khuan thir nghiém
A. Cao chiét ethanol 90%; B. Cao chiét n-hexan; C. Cao chiét ethyl acetate; D. Cao chiét nuéc;
E. Gentamycin
1. Staphylococcus aureus ATCC 25923; 2. Escherichia coli ATCC 25922;
3. Pseudomonas aeruginosa ATCC 27853; 4. Bacillus subtilis ATCC 6633
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4. BAN LUAN

Trong nghién ctru nay, nhom nghién ctru Iyra chon chiét cao toan phan véi ethanol 90% va cao phan doan
voi cac dung moi c6 do phan cuc tang dan. Viéc sir dung cao toan phan nhim danh gia thanh phén va
hoat tinh sinh hoc tong thé cta Keo Ong, trong khi cao phan doan gitip lam rd su phan bd cac nhom hop
chit va dinh huéng dugc nhom hoat chat chinh quyet dinh hoat tinh sinh hoc. Két qua phan tich so bo
thanh phan hoa hoc theo phuong phap Ciuley cai tién cho thdy mau Keo Ong thay ddi theo d6 phan cuc
ctia dung méi chiét. Phan doan kém phén cuc chira chat béo va triterpenoid, trong khi cac phan doan phan
cuc giau flavonoid, proanthocyanin va cac hop chat phenolic, nhin chung c6 sy tuong dong véi nghién
ctru cua Sforein va cong su (2019) [10]. Tién hanh khao sat nguon nguyén liéu bang phuong phap sac ky
16p mong cho thay cac cao chiét ethanol 90%, n-hexan va ethyl acetate déu xut hién 3 - 4 vét phan tach
10 rét, trong d6 noi bat 1a mot vét chinh (mau tim dam) tai ving Rt trung binh. Trong khi d6, cao chiét
nude khong quan sat dugc vét nao dudi cting diéu kién thi nghiém. Diéu nay gop phan 1am 13 co so khoa
hoc cho su khac biét vé hoat tinh sinh hoc giira cic phan doan.

Vé két qua dinh luong, nghién cru ghi nhan su khac biét gitra 3 nhom hop chat. Ham luong
polyphenol tong dat 121.033 + 6.452 mg GAE/g cao kho, cao hon déng ké so véi ham lugng flavonoid
(12.215 £ 0.0402 mg QE/g cao khd) va saponin (11.387 £ 0.361 mg OAE/g cao kho). Vi flavonoid
12 mot phan nhom cuia polyphenol, sy chénh 1éch nay cho thay phan 16n polyphenol trong mau c6 thé
dén tir cac hop chat phenolic khong thudc nhom flavonoid nhu céc acid phenolic ( acid caffeic, acid
p-coumaric, acid ferulic...) va cac dan xuét ester ctia chiing [11]. Tir d6, tao nén diém khéc biét giira
Keo Ong tai Thanh phé HO Chi Minh va Keo Ong tai Ba Lan ¢6 ham luong polyphenol khoang
197.14 mg GA/g va flavonoid khoang 62.04 mg QEA/g [12].

Bén canh do, phuong phap khuech tan trén dia thach khong ghi nhan vong vo khuan, trong khi phuong
phép xac dinh noéng do uc ché t01 thiéu (MIC) lai cho thiy tac dung tc ché trén vi khuan Gram am.
Diéu nay lién quan dén viéc miu Keo Ong co s hién dién cua triterpenoid - nhom hop chat c6 kha
nang khuéch tan trong moi truong thach han ché. Dong thoi, cac cao chiét Keo Ong ciing kém tan
trong dung méi phan cuc dan dén khong hinh thanh vong v6 khuén.

Mot béo céo trude day chi ra Keo Ong thuong cé hoat tinh trén vi khuan Gram duong manh hon
Gram 4m [13]. Tuy nhién, trong nghién ctru ndy ghi nhan hoat tinh cha yéu trén vi khuan Gram am,
dac bi¢t 1a P. aeruginosa (MIC 0.625 mg/mL), trong khi khong c6 tac dung trén S. aureus. Su khac
biét nay co thé lién quan dén thanh phan hoa hoc ctua Keo Ong giita timg loai khac nhau, dong thoi
phu thuc vao vi tri dia ly hay diéu kién thu thap [14, 15]. Cac két qua nghién ctru cua dé tai gop phan
lam rd moi lién hé giira thanh phan hoa hoc va hoat tinh khang khuan cia Keo Ong, dong thoi cung
cap co s khoa hoc cho cac nghién ctru chuyén séu dé ung dung trong viéc tao ra cac san pham co
ngudn gde tu nhién.

5. KET LUAN

Nghién ctru cho thdy thanh phan hoa hoc ctia mau Keo Ong 7. collina c6 sy hién dién cta nhiéu nhoém
hop chét c6 hoat tinh sinh hoc. Trong do, Kkét qua dinh tinh bﬁng sic ky 16p mong xé4c nhén sy hién di¢n
cac hop chét dic trung trong cac cao chiét hitu co, trong khi khong ghi nhan & cao chiét nude. Ham luong
cac nhom hop chét polyphenol, flavonoid va saponin dugc xac dinh ¢ mirc dang ke, cho thay Keo Ong 1a
nguon hop chit tu nhién giau tiém ning, trién vong cho cac nghién ctru chuyén sau tiép theo. Ngoai ra,
méau Keo Ong ciing thé hién hoat tinh khang khuan & ching vi khuan Gram am, vuot troi trén P.
aeruginosa. Nhitng két qua thu duoc cung cap co s khoa hoc ban dau cho viéc khai thac, phat trién cac
san pham hd trg phong ngira nhiém tring ¢6 ngudn gdc ty nhién, an toan va hiéu qua.
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