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TOM TAT
Dt vin dé: Viét Nam ¢ nguon dia y phong phii, da dang tuy nhién chuwa dwoc quan tam
nghién ciru diing mire, dat biét la hirong sang loc cac hoat chadt c6 kha ndng irc ché vi khudn gay
mun trimg cd Propionibacterium acnes. Muc tiéu nghién cieu: Pdnh gid hoat tinh khang vi khudn
P. acnes cia cdc cao chiét tir dia y Usnea undulata. Phdn ldp va xdc dinh cdu tric cia mét sé hop
chdt tir cao chiét c6 hoat tinh. Déi twong va phwong phdp nghién ciru: Dia y U. undulata duoc
thu hai tai tinh Lam Pong, Viét Nam. Vi khudn P. acnes dwoc phan Idp tr mun tring ca cua bénh
nhan. Cac cao chiét duoc diéu ché bang phwong phap ngam dam ¢ ho tro song siéu am. Hoat
tinh khang vi khuan duoc xdc dinh bang phuwong phap khuéch tan trén dia thach va pha loang vi
mo trén dia 96 giéng dé xdc dinh nong do uc ché tai thiéu MIC. Si dung cdc phuong phdp sac ky
Iap mong, sac ky cét, két tinh lai dé phan lap hop chat tinh khiét. Cdu tric cua cac hop chdt duoc
xdc dinh bang cac phirong phdp phé nghiém hién dai nhiwe khoi phé MS, phé céng hwong tir hat
nhan NMR. Két qud: Cao hexane va acetone ic ché tot vi khudn P. acnes vdi gia tri MIC 1a
125ug/mL trong khi cao methanol khéng c¢é vong irc ché ¢ nong dé 1000 ug/mL. Tir cao hexane va
acetone phan ldp dwoc bon hop chat gom acid haemathamnolic (1), 7-hydroxyl-5-methoxy-6-
methylphtalid (2), methyl orsellinat (3) va (+)—(12R)- acid usnic (4). Trong dé hop chat (1) lan
dau dwoc phan Idp tir dia y U. undulata. Két lugn: Nghién citu bude dau danh ddu kha nang ic
ché P. acnes gy mun triing ca ¢ nguoi cua dia'y U.undulata thu hai tgi Viét Nam, hiza hen kha
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ndng g dung dia y trong cac my pham trj mun.
T khoa: dia y, Probionibacterium acnes, Usnea undulata, mun trizng ca

ABSTRACT

INVESTIGATION OF CHEMICAL CONSTITUENTS AND
ANTI PROPIONIBACTERIUM ACNES ACTIVITY OF

THE LICHEN USNEA UNDULATA STIRTON (PARMELIACEAE)
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Lieu Hoang Phu?, Ta Kien Tuong?, Nguyen Thi Ngoc Van?, Tran Thi Nhu Le?

1. Sai Gon University

2. Can Tho University of Medicine and Pharmacy

Background: Vietnamese lichens are highly diverse however the research on lichens in

Vietnam has been neglected for a long time, especially in anti Propionibacterium acnes activity.

Objectives: To evaluate anti P. acnes activity of Usnea undulata extracts. Isolation and structure

determination of compounds in the active extracts. Materials and methods: U. undulata was

collected in Lam Dong province, Vietnam. P. acnes was isolated from acne skin of patients. Using

maceration and ultra sonic assisted to obtain hexane, acetone and methanol extracts. Using thin

layer chromatography, column chromatography and recrystallization to isolate compounds. The

antimicrobial activity against P. acnes was evaluated by disc diffusion and by broth microdilution

method. Structures of isolated compounds were elucidated by spectroscopic methods including

MS, NMR, and in comparison with literature data. Results: The hexane and acetone extracts

showed the high anti-acnes activity with MIC 125ug/mL while no visual inhibition zone for the

methanol extract at 1000ug/mL. Four compounds were isolated, including acid haemathamnolic

(1), 7-hydroxyl-5-methoxy-6-methylphtalide (2), methyl orsellinate (3) va (+)-(12R)- acid usnic

(4). Among them, (1) was isolated for the first time in U. undulata. Conclusions: The obtained

results contributed to study on chemical constituents and anti P.acnes effect of U. undulata
growing in Vietnam promising for the application of its extracts in anti-acnes cosmetics.

Keywords: acnes, lichen, Probionibacterium acnes, Usnea undulata

I. PAT VAN BE

Mun trimg ca 1a van dé lo ling ciia moi lra tudi nhat Ia thanh thiéu nién va phu ni.
N6 khéng nhitng anh hudng dén vé dep tham m§ ma con anh huong dén suc khoe. Ngay
nay sy khang thudc cia mét sé vi khuan boi nhiém & bénh myn tring ca ngay cang lan
rong va gay nhiéu kho khan trong viéc diéu tri [8]. Cac nha khoa hoc di va dang nd lec
tim kiém nQUOn hop chat thién nhién c6 hoat tinh khang khuan nhu mot phuong phap tri
liéu thay thé an toan va hiéu qua hon. Dia 'y - mot dang séng cong sinh giita nam va tao, tir
lau dugc ching minh ¢6 phd khéng sinh rong, tc ché dugc ca vi khuan Gram am va Gram
duong [10]. Céac hop chat phan 1ap tir dja y nhu acid usnic, acid vulpinic, acid lobaric, acid
barbatic, atranorin... 1a ngudn hoat chit khang khuan day tiém ning [2], [3], [7]. Viét nam
c6 khi hau nhiét d6i gio mua, lwong mua 16n, d6 4m cao nén rat thich hop cho céc tham
dia y phat trién. Tuy nhién cac nghién ciu vé thanh phan hoéa hoc ciing nhu hoat tinh sinh
hoc cua dia y con nhiéu han ché. Tir nghién ciru thuc dia ching toi nhan thay loai Usnea
undulata phan bé rong khap trén cac canh ring thong tai tinh Lam Ddng véi s luong du
I6n dé c6 thé thu hai phuc vu nghién ctru. Trong bai bao nay chiing t6i budc dau danh gia
hoat tinh tic ché vi khuan Propionibacterium acne va khao sat thanh phan héa hoc cua dia
y U. undulata, véi hai muc tiéu cu thé:

1. Panh gia hoat tinh tic ché vi khuan P. acnes cua céc cao chiét tir dia y U. undulata.
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2. Phan lap va xac dinh cau trdc caa bon hop chat tinh khiét tir cao chiét c6 hoat tinh.
IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién cieu
Dija y Usnea undulata Stirt. dwoc thu ¢ tinh Lam Dong, Viét Nam vao thang 12
nam 2019 va duoc dinh danh boi tién si Kawinnat Buaruang (Nganh Thyc Vit hoc, Khoa
Sinh hoc, Pai hoc Ramkhamhaeng, Thai Lan). Mau (ky hiéu No Usnea-1217) duoc luu tai
B6 mdn Hoa hoc, Khoa Khoa hoc Co ban, Truong Dai hoc Y Duoc Can Tho, Viét Nam.
Vi khuan Propionibacterium acnes dugc phan 1ap tir mun caa bénh nhan dén kham
tai Bénh vién Truong Pai hoc Y Dugc Can Tho tir thang 1/2020-2/2020 va dugc dinh danh
bai Ts. Tran Thi Nhu Lé, B6 mon Vi Sinh, Khoa Y ciia Truong Pai hoc Y Duoc Can Tho.
2.2. Phwong phap nghién ciru
2.2.1 Hoa chét, thiét bj

Cac dung mdi (dung cho chiét xuat, phan 1ap hop chat) c6 do tinh khiét > 99%
ciia Chemsol (Viét Nam) hoic Xilong (Trung Quéc). Sac ky 16p mong (SKLM) sir dung
ban silica gel trang san Fass (Merck) bé day 0.25 mm, hién vét bang UV va dung dich
vanilin (0,5 g vanilin trong 80 mL acid sulfuric va 20 mL ethanol), ho néng ¢ 120°C. Sic
ky cot (SKC) str dung pha tinh 1a silica gel pha thuong (40-63um, Keselgel 60, Merck
7667). Mbi trudong Trypticase soyar broth agar (TSA) va mot s hoa chat khéac dung cho
thar nghiém hoat tinh.

May do phd cong huong tir hat nhan Bruker Avance véi tan sé6 500 MHz cho
'H-NMR va 125 MHz cho *C-NMR, may do khéi pho ESI-MS (Thermo Scientific-MSQ
PLUS), may do ning lyc truyén quang Perkin EImer 341 va mot s6 thiét bi co ban khéc.

2.2.2 Chiét xuat cao

Tir 25 g dia y cat nho duoc chiét ngdm dam vai (500 mL x 3 1an) hexane c6 hd
trg song siéu &m trong 4 gio, loc lay dich chiét, ¢6 quay dudi 4p suat thap, dé bay hoi hét
dung méi dén khéi lugng khong d6i thu duoc 1.04 g cao hexane. Sy chiét kiét duoc kiém
tra bang SKLM. Sau d6 nguyén liéu dugc 1am kho cho bay hét dung méi & nhiét 6 phong
va tiép tuc chiét twong tu voi (500 mL x 3 lan) acetone, (500 mL x 3 1an) methanol, co
quay thu hdi dung méi, thu duoc 3.07 g cao acetone va 2.21 g cao methanol.

2.2.3 Phan lap bén hop chit tir cac cao chiét

Tur 1.04 g cao hexane, thuc hién SKC véi hé dung moi giai ly petroleum ether :
cloroform : methanol (5:5:0.1) thu dugc 3 phan doan H1-H3. Tiép tuc SKC trén phan doan
H1 véi hé dung moi giai ly hexane : dicloromethane : methanol (5:5:0.5) thu duoc hop
chét 4 (80 mg).

Tir 3.07 g cao acetone, tién hanh SKC véi hé dung méi giai ly hexane: ethyl
acetate voi do phan cuc ting dan bang cach tang ti 1¢ ethyl acetate tir 10%-100%, thu dugc
bén phan doan tir AC1 d&én AC4. Tién hanh rira, loc nhiéu lan phan doan AC1 véi hexane,
sau d6 két tinh lai trong acetone thu dwoc hop chét 1 (7 mg). Tiép tuc thuc hién SKC trén
phan doan AC3 véi hé dung madi giai ly petroleum ether: cloroform (95:5 — 0:100) lan
luot thu dugc hop chat 2 (9 mg) va hop chat 3 (15 mag).

2.3.4 X4ac dinh céu tric caa cac hep chat phan 1ap dwoc

Cau trdc caa cac hop chat tinh khiét dugc xac dinh bang cac phuong phap hoa

ly hién dai nhu khéi phd MS, phé cong hudng tir hat nhan NMR.
2.2.5 Panh gia hoat tinh tc ché vi khuan P.acnes
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Thir nghiém hoat tinh wc ché vi khuan P. acnes duoc thuc hién tai B6 mdn Sinh
hoc — Khoa Khoa hoc Tu nhién — Truong Pai hoc Can Tho.

Kha niang khang vi khuan P. acnes cua 3 cao chiét (hexane, acetone va
methanol) duogc dinh tinh théng qua duong kinh vong vo khuan bang phuong phap khuéch
tan dfa thach [1]. CAc cao chiét duoc pha lodng v6i dung moi DMSO 10% dat nong do
62.5; 125; 250; 500 va 1000 pg/mL, chét chimg duong (khang sinh Vancomycine), chat
ching am (dung méi DMSO 10%). Cu thé, trai déu vi khuan da duoc hoat hda va co nong
d6 khoang 10° CFU/mL bang tim bdng v tring trén cac ban thach TSA. Lap lai 3 lan,
mdi lan xoay hop 90°, doi khoang 5-10 phit cho bé mat thach duoc khé. Sau do, duc
nhitng 16 c6 duong kinh 6 mm, céac 16 cach nhau khoang 25 mm. Cho vao méi 16 50 pL
dich thir nghiém. Dé yén 15 phut cho céc chat thir nghiém khuéch tan vao 16p thach. U cac
ban thach & 37 °C trong 18-24h. Po duong kinh vong vo khuan.

Gia tri nong do uc ché tdi thiéu MIC dugc xac dinh bang phwong phap pha
lo&ng vi mo trén dia 96 giéng [9]. Cu thé, cao mau duoc pha lodng véi DMSO 10% thanh
ddy nong do nhu trén. Mdi giéng chira hdn hop thir nghiém gdm 50 plL mau thir, 50 plL
dich vi khuan 108 CFU/mL. Mau thir nghiém dugc u ¢ 37°C trong 24 gio. Sau d6, mdi giéng
duogc cho thém 20 pL thude thi resazurin 0,01%. Sy thay d6i mau trong cac giéng dugc ghi
nhan. Tai ndng d6 khong 1am d6i mau resazurin (van con mau xanh) chinh 1a nong dé tc
ché i thiéu can xac dinh. M&i thi nghiém duoc lap lai 3 1an dé xac dinh két qua.

1. KET QUA NGHIEN CUU
3.1. Hoat tinh c ché vi khuan P. acnes ciia c4c cao chiét tir dia y U. undulata

A-cao methanol; B-cao hexane; C-cao acetone: D-khang sinh vancomycin:
1.2, 3,4 va5 lan luot 1a cao chiét & cac ndng do: 62.5; 125; 250; 500 va 1000 pg/mL;
1,23, 4" va 5 lan luot 1a khang sinh ¢ cac uouzdo 6.25: 12.5; 25: 50 va 100 png/mL

Hinh 1. Két qua wc ché P. acnes cua ba cao chiét
Nhan xét: Két qua khao sat kha niang tc ché vi khuan P. acnes bang phuong phap
khuéch tan trén dia thach cho thiy cao hexane va acetone c6 hoat tinh manh hon cao
methanol. Tai néng do 1000 pg/mL, duong kinh vong vé khuan cua cao hexane va
acetone 1a 15 mm trong khi d6 cao methanol khong ¢ vong vo khuan.
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X- vi khuan va méi truong nudi cay: Y- vi khuan. méi truong nudi cay va DMSO (déi ching
am): V- vi khuin. méi trudng nudi cay va khang sinh vancomycine & cac néng dé 6.25 (1):
12.5 (2): 25 (3): 50 (4) va 100 (5) pg/mL: H- vi khuan, mdi trudng nudi cay va cao hexane &
cac n(‘)ug dd 62.5 (1): 125 (2): 250 (3): 500 (4) va 1000 (5) pg/mL: A-vi khuan. méi treong
nuoi céy va cao acetone ¢ cac nfmg dg 62.5 (1): 125 (2): 250 (3): 500 (4) va 1000 (5) ng/mL

Hinh 2. Két qua xac dinh MIC cua hai cao chiét
Nhan xét: Két qua nghién cau ghi nhan gia tri MIC cia cao hexane va acetone
duoc xac dinh 1a 125 pg/mL (gié tri nay ctia Vancomycine la 12.5 pg/mL), ching to ca hai
cao chiét déu c6 hoat tinh e ché manh P. Acnes.

3.2. Xac dinh ciu tric cia bdn hep chét tinh khiét tir cao chiét c6 hoat tinh

CH, 9 CH, OH
H . Coon H;C
LX) $Y,
H;lcoo OH HO OH HsC\O
GHO CHO 2)
(1)

(4)
Hinh 3. Cau trdc caa bon hop chit phan lap tir U. Undulata
Nhan xét: Tir hai cao chiét hexane va acetone di phan 1ap va xac dinh cau tric cua
bén hop chat tinh khiét 13 acid haemathamnolic (1), 7-hydroxyl-5-methoxy-6-
methylphtalid (2), methyl orsellinat (3) va (+)—(12R)- acid usnic (4) (hinh 3). Trong d6
hop chat (1) lan dau duoc phan l1ap tir dia y U. undulata.
IV. BAN LUAN

4.1. Hoat tinh wc ché vi khuén P. acnes ciia cac cao chiét tir dia y U. undulata
Theo mtrc phén loai hoat tinh dua vao gia tri MIC, khi duoc liéu c6 MIC < 100,
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100-620, 620-1250, 1250-2500 va > 2500 pg/mL thi dugc liéu do lan lugt dugc xem la co
hoat tinh wc ché rit manh, manh, trung binh, yéu va khéng wc ché vi khuan thir nghiém
[9]. So Véi 16 duoc liéu timg duoc nghién cau vé kha nang khang P. acnes, thi dia y U.
undulata c6 hoat tinh cao hon hin chi thap hon vang ding (Coscinium fenestratum), vé
ming cut tia (Garcinia mangostana) va vo cdy lyu do (Punica granatum) véi MIC lan
luot 1a 49, 39, 15.6 ug/mL [12]. Két qua danh gia hoat tinh chung to U. undulata chira da
dang cac hoat chat c6 kha ning tc ché tdt vi khuan P. acnes. Vi thé nghién cau vé thanh
phan hda hoc cua cac cao chiét c6 hoat tinh di duoc tién hanh.
4.2. Xac dinh ciu tric cia bén hep chit tinh khiét tir cao chiét c6 hoat tinh

Hop chat 1 thu dugc ¢ dang tinh thé hinh kim mau vang (két tinh trong acetone),
hip thu UV & budc soéng 254 nm. SKLM cho mét vét mau vang c6 Rs= 0.12 véi hé dung
moi giai ly petroleum ether : cloroform : methanol (5:5:1). Pho *H-NMR (500 MHz,
DMSO-ds) S+ ppm 2.13 (3H, s, H-9"), 2.50 (3H, s, H-9), 3.90 (3H, s, H-10), 7.05 (1H, s, H-
5), 10.16 (1H, s, H-8), 10.24 (1H, s, H-8"). Pho 3C-NMR (125 MHz, DMSO-ds) 6¢ ppm
144.2 (C-1), 164.2 (C-2), 114.4 (C-3), 162.1 (C-4), 112.4 (C-5), 113.3 (C-6), 164.2 (C-7),
187.1 (C-8), 9.2 (C-9), 56.7 (C-10), 159.3 (C-1'), 144.2 (C-2"), 131.6 (C-3'), 161.6 (C-4"),
118.2 (C-5'), 136.8 (C-6'), 170.0 (C-7), 191.1 (C-8'), 21.5 (C-9'). Két hop phd DEPT,
HSQC, HMBC va so sanh dit liéu pho véi acid heamathamnolic [5] cho thay c6 su twong
ddng nén nghi ciu tric cua 1 1 acid heamathamnolic.

Hop chat 2 c6 dang bot mau tring, hap thu UV ¢ budc séng 254 nm. SKLM cho
mot vét mau hong ¢d Re = 0.49 véi hé dung moi giai ly hexane : ethyl acetate (3:1). Pho
IH-NMR (500 MHz, CDCls) 6+ ppm 2.11 (3H, s, 6-CHs), 3.90 (3H, s, 5-OCHs), 5.24 (2H,
s, H-8), 6.48 (1H, s, H-4), 7.74 (1H, s, 7-OH). Phd 3C-NMR (125 MHz, CDCls) é¢ 172.9
(C-1), 104.1 (C-2), 145.6 (C-3), 95.7 (C-4), 165.1 (C-5), 113.1 (C-6), 154.7 (C-7), 70.4
(C-8), 56.1 (5-OCHj), 7.6 (6-CHs). Phd HSQC cho thay cac proton nay gan vao carbon
tuong tng. Phd HMBC cho thay sy twong quan giita H-4 va C-2, C-5, C- 6, C-8; H-8
tuong quan voi C-1, C-2, C-3, C-4 va C-5; proton cta nhdm methyl gén trén C-6 cho
tuong quan véi C-5, C-6 va C-7. Thém vao d6 su tuong quan HMBC giita proton cua
nhom methoxy (5-OCHs) véi C-5 khing dinh nhém methoxy gén vao vi tri C-5 cia vong
thom. So sanh dit liéu phd NMR caa hop chat 2 véi 7-hydroxyl-5-methoxy-6-
methylphtalid [13] cho thy c6 sy tring khép nén d& nghi cau tric cua 2 1a 7-hydroxyl-5-
methoxy-6-methylphtalid.

Hop chit 3 ¢ dang tinh thé hinh kim (két tinh trong acetone), hap thu UV & budc
song 254 nm. SKLM cho mét vét mau hong c6 Re = 0.52 véi hé dung mdi giai ly
petroleum ether: cloroform: methanol (5:5:1). Phé *H-NMR (500 MHz, CDCl3) dx ppm
2.49 (3H, s, H-8), 3.92 (3H, s, 7-OCHs), 5.22 (1H, s, 4-OH), 6.22 (1H, s, H-5), 6.27 (1H,
s, H-3), 11.72 (1H, s, 2-OH). Phd *C-NMR (125 MHz, CDCls) éc ppm 105.6 (C-1), 160.4
(C-2), 101.3 (C-3), 165.2 (C-4), 111.4 (C-5), 144.0 (C-6), 172.2 (C-7), 24.3 (C-8), 51.9 (-
OCHja). Tir két qua phd nghiém NMR cho thay 3 1a mot hop chit don vong thom. So sanh
véi dir liéu phd caa methyl orsellinat [6], nhan thay c6 su twong dong nén dé nghi cau tric
cua 3 la methyl orsellinat.

Hop chat 4 ¢6 dang tinh the hinh kim mau vang (két tinh trong diethyl ether), hap
thu UV & budc song 254 nm. SKLM cho mét vét mau tim ¢6 Re= 0.70 véi hé dung moi
giai ly hexane: ethyl acetate: acid formic (90:10:3), [o]o?? + 0.420 (c = 3 mg/mL trong
methanol). Phé (+) ESI-MS xuét hién miii [M+H]" tai m/z 344.9 twong ung voi CTPT
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C1sH1607. Phd *H-NMR (500 MHz, CDCl3) 1 ppm 1.77 (3H, s, H-13), 2.11 (3H, s, H-16),
2.67 (3H, s, H-15), 2.68 (3H, s, H-18), 5.98 (1H, s, H-4), 11.04 (1H, s, 10-OH), 13.32 (1H,
s, 8-OH). Ph **C-NMR (125 MHz, CDCls) dc ppm 198.1 (C-1), 105.2 (C-2), 191.7 (C-3),
98.3 (C-4), 179.4 (C-5), 155.2 (C-6), 101.5 (C-7), 163.9 (C-8), 109.3 (C-9), 157.5 (C-10),
104.0 (C-11), 59.1 (C-12), 32.1 (C-13), 201.8 (C-14), 27.9 (C-15), 7.5 (C-16), 200.3 (C-
17), 31.3 (C-18). Ket hop pho DEPT, HSQC, HMBC va so sanh véi tai liéu tham khao
[4], [11] d&& nghi cAu tric cua 4 1a (+)-(12R)- acid usnic.

V. KET LUAN

Cao chiét hexane va acetone ctia dia y U. undulata tre ché tot vi khuan P. acnes voi gia
tri MIC 1a 125 ug/mL. Tir hai cao chiét nay dd phan 14p va xac dinh cu trac cia bon hop cht
bao gém acid haemathamnolic (1), 7-hydroxyl-5- -methoxy-6-methylphtalid (2), methyl
orsellinat (3) va (+)—(12R)- acid usnic (4). Trong d6 hop chat @ 1an dau duoc cong bd trong
dia y U. undulata. Két qua budc dau danh dau kha nang tc ché P. acnes gay mun trimg cé cia
dia y moc tai Viét Nam. Ching t6i dang tiép tuc danh gia hoat tinh khang P. acnes cua cac
hop chét phan lap duoc nham tim ra hop chat chinh lién quan dén hoat tinh cua cao chiét.
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