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Abstract: This study aimed to describe the microscopical characteristics, perform preliminary
phytochemical analysis, and evaluate the antibacterial activity of different fractions of Litsea
monopetala leaves. The leaves were collected from Pu Huong National Park and subjected to
anatomical examination, phytochemical screening, fractionation, and in vitro antibacterial assays
against methicillin-susceptible (MSSA) and methicillin-resistant (MRSA) Staphylococcus aureus.
The results showed that the leaves exhibited distinct anatomical and powder features and contained
at least six groups of organic compounds, including flavonoids and tannins. Antibacterial testing
revealed that the ethyl acetate fraction exhibited the strongest activity, with a MIC of 1 mg/mL
against both MSSA and MRSA, while the water and n-hexane fractions inhibited only MRSA at
MIC =4 mg/mL. These findings suggest that flavonoids and phenolic compounds in the ethyl acetate
fraction are promising candidates for the development of anti-Staphylococcus aureus agents.

Keywords: Litsea monopetala, leaf transverse section, thin-layer chromatography, flavonoids,
Staphylococcus aureus, antimicrobial activity.
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P3c diém hién vi, dinh tinh thanh phan hod hoc va tac dung
khang Tu cau vang (S. aureus) ciia cac phan doan 1a Bo1 101
bao hoa don [Litsea monopetala (Roxb.) Pers.]
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Tém tit: Nghién ciru nay nham mé ta dic diém hién vi, thanh ph?m hoa hoc so bd va danh gia tac
dung khang khudn ciia cac phan doan 14 Boi 161 bao hoa don (Litsea monopetala). La dugc thu tai
Vuon Quéce gia Pu Huéng, tién hanh khao sat hién vi, dinh tinh hoa hoc, chiét tach phan doan va thu
nghiém hoat tinh khang khuan in vitro trén ching Staphylococcus aureus nhay cam (MSSA) va
khang methicillin (MRSA). Két qua cho thdy 14 Boi 161 bao hoa don c¢6 dic diém vi phiu va bot r&
rét, chira it nhat 6 nhom chét hitu co, trong d6 c6 flavonoid va tanin. Thir nghiém khang khuan cho
thdy cao phan doan ethyl acetat c6 hoat tinh manh nhat véi MIC = 1 mg/mL trén ca MSSA va
MRSA, trong khi phén doan nudc va n-hexan chi e ché MRSA ¢ mtc MIC = 4 mg/mL. Két qua
ndy goi ¥ rang flavonoid va phenolic trong phén doan ethyl acetat la nhimg hop chat tiém ning co
thé phat trién thanh hoat chit khang Tu cau vang.

Tir khéa: Litsea monopetala, vi phau 14, sic ky 16p mong, flavonoid, Staphylococcus aureus, khang khuén.

1. Mé dau

Chi Boi 101 (Litsea Lam.) 1a chi 16n trong ho
Long ndo (Lauraceae), v6i s6 lugng loai da dang
phan bd khap ving nhiét d6i va can nhiét déi.
Bo1 101 bao hoa don, tén khoa hoc la Litsea
monopetala (Roxb.) Pers, 1a 1 trong 392 loai
thudc chi Litsea Lam., ho Long nao (Lauraceae).
Day 1a mot loai cay phd bién, dugc biét dén véi
nhiéu tng dung truyén théng. Cac nghién ciru
trude day trén thé gidi da chimg minh Boi 101 bao
hoa don c6 mot sb tac dung sinh hoc ndi bat nhu
khang vi sinh vat, chdng oxy hoa, va chéng viém
[1-3]. Loai nay cling da dugc ghi nhén c6 mat &
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Viét Nam tuy nhién co s¢ dit liéu hién vi va thanh
phan hoa hoc cua loai nay ¢ Viét Nam van han ché.

2. Pdi twong va phwong phap nghién ctru
2.1. Nguyén liéu

Dbi tugng nghién ciru 12 1 Boi 101 bao hoa
don (Litsea monopetala) dugc thu hai tai Vuon
Qudc gia Pu Hudng vao thang 7 nam 2024. Tén
khoa hoc ctia mau nghién ctru dugc giam dinh
bai ThS. Bui Vian Huéng, tiéu ban mau nghién
ctru duoc va luu gitr tai b suu tap ciia Bao tang
thién nhién Viét Nam v6i ma s tiéu ban UQ-PH
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16. Sau khi thu hai miu, 14 duoc rira sach, sdy
v6i nhiét 6 35-40 °C dén khi dat d6 am dudi
15%, sau d6 nghién thanh bot va riy qua rdy co
kich thudc ddng nhat (khoang 2 mm). Mot phén
14 duge ngam trong ethanol - nudge (ty 1€ 1:1) dé
nghién clru dac dlem giai phau.

Hé théng sic ky ban mong hiéu nang cao
HPTLC (CAMAG, Thuy Si) gobm: May cham
sic ky CAMAG Linomat 5, buong chup sic ky
TLC Visualizer, may tinh cai dat phan mém
visionCATS 2.2. Binh phun thudc thir dén xuat
hoé bang thuy tinh.

Dung cu dung trong phan tng dinh tinh: Céc
¢6 mo, phdu thuy tinh, binh gan, pipet, ong
nghiém, diia thuy tinh,... Bd dung cu chiét hoi
lru bao gdm: bép bao 6n, binh cau, sinh han.

Hoa chat dung trong dinh tinh so bo thanh
phan héa hoc: NaOH 10%, FeCls 5%, HaSOq
dac, chi acetat, amoniac dac, HCI dac, TT Diazo,
TT Mayer, TT Dragendorff, TT Bourchardat,
acid picric, TT Fehling A, TT Fehling B,
N212CO3, .

Ban mdng silica gel 60-F254 (Merck, Buc).
Dung moi: toluen, ethyl acetat, n-hexan, acid
formic, aceton, chloroform, ethanol 70%, acid
acetic  bang,... Thudéc tht NP/PEG:
Diphenylboric acid 2-aminoethyl ester pha trong
Polyethylene glycol 400 (PEG 400).

Hai ching Tu cau vang (S. aureus) sit dung
cho thi nghiém bao gdm Tu cau vang nhay cam
voi methicilin (MSSA) (ATCC 25923) va Tu
cau vang khang methicilin (MRSA) (ATCC
33591).

2.2. Phuong phdp nghién ciru dic diém hién vi

Ti€éu ban vi phﬁu duoc thuc hién béng
phuong phap nhuém kép. Mau 14 duge cit ngang
thanh cac 1at mong bang dao lam, rira véi nudc
cét 3 1an, tay sach bang nudc Javen trong khoang
1 gio. Sau d6 mau duoc ngam trong dung dich
acid acetic 5% khoang 10 phat. Mau sau khi
duogc rira sach voi nude cat (3 1an) duoc nhudm
véi dung dich xanh methylen (pha loang dung
dich xanh methylen 1% 10 1an véi nuéc) trong
10 phut. Sau d6 rira lai bang nudc cat (3 lan) rdi
nhudm do bang dung dich d6 son phén trong 30
phut. Lén tiéu ban bang dung dich glycerin. Cac

dac diém vi phau cua 14 duoc mo ta phan tich
theo nguyén tic nghién ctru tiéu ban vi phau.
Tiéu ban duoc soi bang kinh hién vi quang hoc
LEICA DM 1000 va chup anh.

Dic diém bot: 14 di sdy kho trude do nghién
thanh bot bang thuyeén tan, ray lay bot min. Lam
tiéu ban voi nudc cét, quan sat trén kinh hién vi
va chup anh cac dic diém bot.

2.3. Phwong phdp dinh tinh so' bg thanh phan
hoa hoc

Dinh tinh cac nhém chét hitu co c6 trong
mau nghién clru bang cac thi nghiém thuong quy
[4, 5].

2.4. Phuong phdp chiét xudt va phdn doan
cao chiét

La Boi 101 bao hoa don da rira sach, phoi kho,
xay thanh bot tho. Bt tho Boi 101 bao hoa don
(50 gram) dugc chiét bang vé6i ethanol 80% (3
lan, mdi 1an 600 mL). Dich chiét duoc loc, thu
hdi dung méi dudi ap sudt giam dé thu dugc cao
chiét ethanol téng (7,5 gram), c6 thé chit déo
mau nau sam.

7 gram cao tong dugc phan tan trong 150 ml
nudc ct va lic phan doan 1ong-16ng vé6i n-hexan
(3 1an x 150 mL) va ethyl acetat (3 1anx 150 mL).
Céc dich chiét hitu co dugc gop lai riéng biét, cat
thu hoi dung méi dudi ap suat giam thu duoc cao
phan doan n-hexan (0,6 gram), cao ethyl acetat
(2,1 gram). Phan nudc con lai dem c6 thanh cao
nude (3,8 gram).

2.5. Sdc ky 16p méng cdc cao chiét phin doan

Chuén bi mau: cao chiét cac phéan doan dugc
hoa tan trong methanol v&i nong do khoang 1
mg/mL. Cao chiét n-hexan duoc xir Iy qua cot
pha rin C18 dé loai clorophyll.

Séc ky 16p mong hiéu niang cao dugc thuc
hién trén ban méng TLC silica gel 60 (Merck,
btc). Ban mong duogc hoat hoa ¢ 110 °C trong 1
gid. Viéc dua mau Ién ban mong dugc thuc hién
bang thiét bi phun miu ban ty dong CAMAG
Linomat 5 (CAMAG, Thuy Si) va kim tiém mau
thé tich 100 pL. Sau d6, ban mong dugc khai
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trién v6i hé dung moi thich hop trong binh doi
(CAMAG, Thuy Si).

Quan sat va chup anh ban moéng & budc song
254 nm va 366 nm bang budng chup anh TLC
Visualizer (CAMAG, Thuy Si) duoc lién két véi
mdy tinh cai dat phin mém visionCATs 2.5.
Viéc danh gia sic ky dugce thyc hién dé tinh toan
s6 luong va gid tri hé s6 luu gitr Rf cua cac dai
dua trén sic ky d6 quan sat dugc ¢ anh sang tréing
va UV 366 nm sau khi tao din xuét bang thudc
thir NP/PEG nhd phan mém visionCATS.

Diéu kién sic ky: Pha tinh: Ban mong TLC
silicagel 60 F254 hoat hoa ¢ nhiét do 110 °C
trong 1 gio. Pha dong: Khao sat mot sb hé dung
moi, lya chon hé dung mdi Toluen — ethyl acetat
— acid formic (12:10:3, tt/tt/tt). Pha lodng mau
trong methanol ndng d6 1mg/ml. Pua mau lén
ban mong bang thiét bi phun mau Linomat 5. Vi
tri tiém mau cach mép dudi ban mong 8 mm. Do
rong dai chdm 1a 8 mm. Thé tich tiém mau 1a 7,5
ul. Trién khai sdc ky: Pua ban méng di chim
mAau vao binh trién khai. Sau khi trién khai iy
ban moéng ra va dé kho ty nhién & nhiét 46 phong.
Phét hién vét: soi dén UV duéi budc song 254
nm, 366 nm trudc khi phun thudc thi. Hién vét
bang phun thudc thir NP/PEG. Soi dudi 4nh sang
tring va anh sang 366 nm sau khi phun thudc thur.

2.6. Phuong phap danh gia tac dung khang Tu
cdu vang in vitro

Nong do trc ché tbi thiéu (MIC) ciia cao chiét
d6i v6i vi khuan dugc xac dinh bang phuong
phap vi pha lodng trong mdi truong long, su
dung canh thang MHB cho vi khuén, thuc hién
trén dia 96 giéng theo hudng dan cia Vién Tiéu
chuan 1am sang va xét nghiém Hoa Ky (Clinical
& Laboratory Standards Institute — CLSI) [6, 7].

Cao chiét duge hoa tan trong DMSO dat
noéng d6 200 mg/mL. Sau d6 pha lodng tir ndng
d6 gdc dén ndng do 16 mg/mL, cho 100pl vao
giéng 1. Qua trinh pha loang dugc thyc hién theo
ti 1€ 1:1 trén dia 96 giéng, tr cot s6 1 dén cot sb
10, nham thu dugc day nong d6 giam dan theo
cap s6 nhan, voi gleng 1 ¢6 néng d6 4 mg/mL.

Hbn dich vi khudn dugc chuan bi trong dung
dich dém PBS, tir cac khuén lac dd u quadém &
37 °C trén mdi trudng thach TSA. Hon dich nay

dugc pha lodng 100 1an trong MHB dé dat duoc
ndéng d6 lam viée: 1,5 x 10° vi khuan/mL. Hon
dich lam viéc sau d6 dugc phan bd vao cac giéng
trén dia, gdm ca cac giéng & cot 11 (vai trd ching
moc), ngoai trir cac giéng & cot 12 (vai trd ching
v6 khudn). Moxifloxacin duoc st dung lam
khang sinh d6i chiéu.

Sau khi hoan tét, cac dia duge day kinvau ¢
37 °C trong vong 20 gio. MIC duoc xac dinh 1a
ndng do cao chiét thdp nhat khéng quan sat thiy
su phat trién cta vi khuan. Mai thi nghiém dugc
1ap lai it nhat hai 1an doc lap.

Nong do diét khuén t0i thiéu (MBC) dugc
xéc dinh dua trén dia 96 gleng danh gia MIC,
bang cach chy chuyen cac giéng khoéng co su
phat trién vi khuan 1én méi trudng thach TSA,
sau d6 0 & 37 °C trong vong 24 gid va tién hanh
dém sb luong khuén lac xuit hién. MBC duoc
dinh nghia 13 ndng do thip nhit c6 kha ning tiéu
diét trén 99,9% tong s6 vi khuén ban dau. Ty 18 gitra
MBC va MIC dugc str dung nhu mét chi s6 dé danh
gia hoat tinh khang khuan ctia mot hop chit [6].

3. Két quéa va ban luin
3.1. Bdc diém vi phdu la

Gén 14: Gén 14 hoi 16i ¢ ca hai mit. Biéu bi
trén (1) va biéu bi dudi (8) gdbm 1 16p té bao hinh
bau duc hay hinh chir nhat, xép sat nhau, mang
nhiéu 16ng che ché don bao (9). Sat biéu bi gan
1a 1a mo day. Mb day trén (7) gdbm 6 - 10 16p té
bao. Mo day dudi (2) gom 5 - 6 16p té bao. Mo
mém (3) gébm céc té bao hinh nhiéu canh hodc
hinh tron, kich thuéc khong déu, xép 16n xon,
thanh mong. B6 libe - gd nam & chinh giita gan
1a, hinh vong cung hudng vé phia bi trén. Libe
(5) gdbm nhiéu 16p té bao hinh nhidu canh vach
ubn luon, xép 16n x0n, rai rac trong libe ¢ cac
s¢1. Mach go (6) nhleu xép 16n xon. Xung quanh
bo libe go lamo cung xép thanh 1 vong lién tuc (4).

Phién l4: M0 giau (12) céu tao boi mot lop
gom nhiing té bao dai, xép khit nhau, thang gbc
voi biéu bi trén nhu nhu’ng coc hang rao. Mo
mém khuyét (10) dugc ciu tao boi nhiing té bao
tron hodc hinh dang khong déu, Xep dého nhiing
khoang trong chira khi g01 1a khuyét. Doc phién
14 quan sat dugc cac bd gan phu (11) (Hinh 1).
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7 Hinh 1. Vi phau 14 Boi 161 bao hoa don N
1. Biéu bi (}uc'yi, 2. M6 day dudi, 3. M6 mém, 4. M6’cfrng, 5. Libe, 6. GO, 7. M6 day trén,
8. Bi€u bi trén, 9. Long che chd, 10. Mo khuyét, 11. B6 gan phu, 12. M6 giau.

3.2. Bdc diém bét 1d

B6t mau xanh 14, mui thom. Quan sat trén
kinh hién vi thdy: Manh biéu bi phién 14 (1, 2),
16 khi nam riéng 1¢ hodc nam trén méanh biéu bi
(3). Long che chd don bao, nam riéng 1é (4, 6)
hodc tap trung thanh cum I6ng (5). Manh mach
¢6 thé 1a mach diém (7), mach vach (8) hay mach
xoan (9). Réi réc co cac soi dai, té bao thanh day
(10, 11), tinh thé canxi oxalat hinh khéi (12)
(Hinh 2).

3.3. Két qua dinh tinh thanh phan hod hoc

Két qua dinh tinh cdc nhém chét hiru co
trong mau nghién ctru dugc trinh bay trong Bang
1. T két qua dinh tinh bang cac phan ung
thudng quy, c6 thé thdy mau Boi 10i bao hoa don
c¢6 mat 6 nhom chét 1a flavonoid, tanin, sterol,
duong khtr ty do, acid amin, chét béo.

3.4. Sdic ky I6p mong cdc phdan doan cao chiét
Boi loi bao hoa don

Dé so bo so sanh thanh phan cac hop chat
phenolic va flavonoid trong cac cao phan doan

ctia Boi 101 bao hoa don, céc cao chiét nay dugc
trién khai sdc ky trén cung ban mong.

Trong qua trinh thuc nghiém, da trién khai
khao sat mot s6 hé dung méi khac nhau nhu ethyl
acetat-acid fomic-acid acetic  bang-nudc
(100:11:11:26), toluene- ethyl acetat-acid formic
(14:10:1), toluene-ethyl acetat-acid formic
(12:10:3). Két qua cho thdy hé toluene-ethyl
acetat -acid formic (12:10:3) cho kha nang tach
t6t (Hinh 3).

Mau sic duéi UV va thudc thit NP/PEG:
Duéi 4nh sang UV365 sau khi hién mau bang
NP/PEG, céc vét c6 phat quang mau vang — cam
— xanh lam, 12 déc trung ctia nhom flavonoid.

Phéan doan n-hexan (LmHe): Vét sic ky rat
mo hodc khong hién 1. Phan doan nudc (LmW):
Chi ¢6 mot sb vét mo, chu yéu & ving R, thap
(khoang 0,1-0,2), co6 thé 1a cac flavonoid
glycosid hodc phenolic twong dbi phan cuec.
Trong khi d6, phan doan ethyl acetat
(LmEtOAc) ¢6 nhiéu vét 16 nét va sang mau, dic
biét & R, trung binh (khoang 0,3 -0,6), cho thiy
ham lugng flavonoid va phenolic vuot trdi trong
phan doan nay.
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8. Mach vach; 9. Mach xodn; 10, 11. Soi; 12. Tinh thé canxi oxalate.

Bang 1. Két qua dinh tinh cac nhom chét hiru co trong mau nghién ctru

TT Nhom chat Tén phan tng Két qua Két luan
1 Puong khir tu do | Phan ing v6i TT Fehling + Duong tinh
2 | Acid amin Phan ung véi Ninhydrin 3% + Duong tinh
3 | Acid hitu co Phan rng véi Nap,COs - Am tinh
Phan rng Mayer - Am tinh
4 | Alcaloid Phan rng Bouchardat -
Phan rng Dragendroff -
5 | Anthranoid Phan rng Borntrager - Am tinh
6 | Caroten Phan trng véi H,SO4 dic - Am tinh
7 | Chitbéo Thir nghiém vét mo trén gidy loc + Duong tinh
8 Sterol Phan rng Lieberman + Duong tinh
Phan rng m¢ dong vong lacton Am tinh
9 | Coumarin Phan tng v6i TT Diazo -
Phan tmg chuyén dang ddng phén cis - trans -
Phan trng Cyanidin + Duong tinh
. Phan rng véi hoi amoniac +
10| Flavonoid Phan (mg v&i FeCls +
Phan tng vé6i TT Diazo +
11 | Glycosid tim Phan rng Liebermann - Bouchardat - Am tinh
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Hinh 3. Séc ky dd cac cao phan doan Boi 16i bao hoa don trién khai véi hé dung méi toluen — ethyl acetat — acid
formic (12:10:3) quan sat 6: a. 254 nm, b. 366 nm, c. 366 nm sau khi phun TT NP/PEG.
Chu thich: LmHe - Cao phan doan n-hexan, LmW- Cao phan doan nudc, LmEtOAc - Cao phan doan ethyl acetat.

3.4. Két qua danh gia hoat tinh khing Tu cau
vang cua cdc phdn dogn cao chiét

Dé danh gia kha ning khang khuén in vitro
trén MSSA va MRSA cua 3 mau cao phan doan

n-hexan, ethyl acetat, nudc, thir nghiém MIC va
MBC duogc tién hanh. Gia trj MIC va MBC trén
cac ching vi khuan ctia mau cao chiét da dugc
xac dinh va dugc trinh bay ¢ Bang 2.

Béng 2. Tac dung khang Tu cau vang cta cic phan doan tir Boi 10i bao hoa don

Miu S. aureus ATCC 25923 (MSSA) | S.aureus ATCC 33591 (MRSA)
MIC (mg/ml) | MBC (mg/ml) | MIC (mg/ml) | MBC (mg/ml)
LmEtOAc 1 >4 1 >4
LmW >4 >4 4 >4
LmHe >4 >4 4 >4

Khéng c¢6 phan doan nao cho thay tac dung
diét khuén 5 rét (MBC) ¢ ndng d6 4 mg/mL, tirc
cao chiét nay chii yéu c6 tac dung kim khuan &
ndng do thir nghiém.

Phén doan ethyl acetat (LmEtOAc) thé hién
hoat tinh khang khuin manh nhét trong ba phan
doan dugc thir nghiém, véi MIC thap (1 mg/mL)
d6i voi ca hai ching S. aureus ATCC 25923 va
S. aureus ATCC 33591. Piéu nay cho thiy cac
hop chat c6 hoat tinh khang khuan tp trung
nhiéu trong phén doan nay. Két qua sic ky lop
mong cho thay day 1a phan doan tap trung nhiéu
cac hop chét flavonoid va phenolic, vén 1a cac
hop chét di dugc biét dén nhiéu véi tac dung

khang Tu cau vang. Flavonoid khong chi nhim
muc tiéu truc tiép vao té bao vi khuan ma con
lam giam cac yéu t6 doc lyc, sy hinh thanh mang
sinh hoc, ddo nguoc khang thudc va hoat dong
hiép ddng véi khang sinh [8].

Phéan doan nudéc (LmW) va phan doan n-
hexan (LmHe) c¢6 diém dang cha y. Déi véi
ching MSSA, ca 2 phan doan nay déu khong thé
hién tac dung khang khuan cho dén nong do 4
mg/mL. Tuy nghién, khi thir trén chung MRSA,
ca 2 phan doan lai cho gia tri MIC la 4mg/mL.
Céc phan doan nay c6 kha nang trc ché MRSA &
mot ndng do nhat dinh, trong khi hoat tinh nay lai
khong 16 rang trén MSSA & nong do tuong tu.
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4. Két ludn

D3 mo ta duoc chi tiét diac diém vi phau 14 va
dic diém bot Boi 10i bao hoa don. Nghién ctru
da dinh tinh so bd tim ra 6 nhém chét trong la
Boi 101 bao hoa don, trong d6 c6 flavonoid. Két
quéa danh gia tac dung khang khuan cua cac phan
doan tir Boi 101 bao hoa don cho thy, phan doan
Ethyl acetat thé hién tac dung trén ca MSSA va
MRSA t6t hon so véi 2 phan doan con lai véi
MIC =1 mg/ml.

Loi cam on

Nghién clru nay thuq hién duoc tai tro boi du
an diéu tra co ban, ma s6 UQDTCB.08/24-25.
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