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TOM TAT

Dt vin dé: Trong nhiing nghién citu gan ddy, Parmotrema tinctorum diroc ching minh c6
hoat tinh khang khudn, khang oxy héa tét, nhung van chuwa dwoc chii ¥ va khai théac trong linh vuc
my pham. Muc tiéu nghién cizu: Phéi trén cao chiér dia y P. tinctorum vao nén kem va ddnh gid
khd niing khdng oxy hoa, khéng khudn Propionibacterium acnes nham hudng dén san pham kem tr
myn an toan, lanh tinh tir thién nhién. Péi twong va phwong phdp nghién ciu: Diay P. tinctorum
thu hai tai Pa Lat, Lam Pong. Cao chiét duwoc diéu ché bang phmfng Pphdp ngam dam c6 hé tro
s6ng siéu am, si dung dung moi acetone. Cao chiér duwoc phoi trén vao nén kem véi ti l¢ 1%, 3%,
5% (KI/KI). Khd ndng khdng khuan dwoc danh gid bangphu’ongphap khuéch tan trén giéng thach,
va hoat tinh khdang oxy héa duoc xac dinh qua kha nang bdt goc tw do DPPH. Két qud: Cac mau
kem dia'y mém, min, dong nhdt, khong tach pha, pH tir 6-7. Kem dia'y 1% va 3% c6 mau trang duc,
kem 5% mau vang nhat. Duong kinh vo khudn cua cao chiét P. tinctorum doi véi P. acnes 12 19,0 +
1,0 mm ¢ nong dg 160 mg/mL. Kem 1% c6 vong v khudn mo nhe, con kem 3% va 5% déu cé dwong
kinh vong vd khuan 10,0 + 1,0 mm. Cao chiét P. tinctorum c6 khd ndng sang loc goc tw do DPPH
V6i ICsp 1 74,02 pug/mL. Két lugn: Kem phai trén cao chiét P. tinctorum 1%, 3%, 5% c6 kha néng
khang vi khudn P. acnes. Kem 3% diwroc chon 1am san pham hé tror diéu trj myn va tiép tuc nghién

cuzu trong cac nghién cizu sau.

Tor khéa: Parmotrema tinctorum, Propionibacterium acnes, kem, dia y, diéu tri mun.

ABSTRACT

INVESTIGATION OF ANTI-PROPIONIBACTERIUM ACNES ACTIVITY
AND ANTIOXIDANT POTENTIAL OF PARMOTREMA TINCTORUM

(PARMELIACEAE) FOR FORMULATING ACNE TREATMENT CREAM
Doan Hong Tham, Le Thanh Ha, Quach To Quyen, Nguyen Hoang Anh Thu,
Van Bao My, Nguyen Thi Kim Ngan, Nguyen Thi Thu Tram”
Can Tho University of Medicine and Pharmacy

Background: In recent studies, Parmotrema tinctorum has been shown to possess good
antibacterial and antioxidant activities, but it has not yet received much attention or been exploited
in the cosmetics industry. Objectives: Incorporating P. tinctorum lichen extract into a cream base
and evaluating its antioxidant and Propionibacterium acnes antibacterial activities to develop a
safe, natural acne treatment cream. Materials and methods: The lichen P. tinctorum was collected
in Da Lat, Lam Dong. The extract was prepared using maceration assisted by ultrasonic waves with
acetone as the solvent. The extract was incorporated into the cream base at concentrations of 1%,
3%, and 5% (w/w). Antibacterial activity was evaluated using the agar well diffusion method, and
antioxidant activity was assessed based on DPPH free radical scavenging ability. Results: The
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samples of P. tinctorum cream are soft, smooth, homogeneous, and do not separate, with a pH range
of 6-7. The 1% and 3% P. tinctorum creams are opaque white, while the 5% cream is light yellow.
The diameter of the inhibition zone for P. tinctorum extract against P. acnes is 19,0 £ 1,0 mm at a
concentration of 160 mg/mL. The 1% cream has a faint inhibition zone, while the 3% and 5% creams
both show an inhibition zone with a diameter of 10,0 = 1,0 mm at the same concentration. P.
tinctorum extract effectively scavenges DPPH free radicals with an ICs value of 74,02 pg/mL.
Conclusions: The P. tinctorum extract creams at 1%, 3%, and 5% demonstrate antibacterial activity
against P. acnes. The 3% cream is selected as the product for acne treatment support and will be
used in subsequent studies.

Keywords: Parmotrema tinctorum, Propionibacterium acnes, cream, lichens, acne treatment.

I. PAT VAN DPE

Mun trang ca la tinh trang viém nang 16ng tuyén ba, pho bién & ngudi co rdi loan
noi tiét hozc tudi day thi, anh huong dén ngoai hinh va sic khoe. Diéu tri mun bang san
pham thién nhién hién dang duoc quan tam. Pia y 1a thyc vat bac thap, cd nhiéu hoat tinh
sinh hoc nhu khang khuan, khang vi-rit, khang nim, chong oxy héa, khang oxy hoa, khang
viém va giam dau, chira lanh vét thuong [1]... Parmotrema tinctorum 1a loai dia y phan b
chu yéu & viing nhiét déi, cd cac hoat tinh khang oxy héa, khang khuan, khang nam [2]. Tuy
nhién, tng dung cuaa P. tinctorum tai Viét Nam con han ché. Nghién ciu ndy nham muyc tiéu
phdi tron cao chiét P. tinctorum vao kem dé phat trién my pham h tro diéu tri myn va danh
gia kha nang khang oxy hoa, khang vi khuan P. acnes ctia kem da phdi tron cao chiét dia'y
P. tinctorum.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru
biay Parmotrema tinctorum thuoc chi‘ Parmotrema sp, ho Parmeliageae. Mau dugc
thu hai tai Thanh pho Pa Lat, tinh Lam Pong, dugc dinh danh bai Tién si Kawinnat
Buaruang (Bao tang tiéu ban dia y cia Dai hoc Ramkhamhaeng, Khoa Sinh hoc, Khoa Khoa
hoc, Pai hoc Ramkhamhaeng, Thai Lan). Mau dugc phoi kho va bao quan trong bao bi kin
tai Phong nghién ctu — KhoaﬂKhoa hoc co ban, Truong Pai hoc Y Dugc Can Tho.
Thyc hién khang khuan trén chung Propionibacterium acnes ATCC 69109.
2.2. Phwong phap nghién cau

- Chiét xuit cao chiét dia y P. tinctorum: Dja y sau thu hai duoc lam sach, phoi
kho, sdy & 60°C dén khéi lugng khong ddi. Mau 5 g dia y kho dugc cat nho, ngdm dam véi
100 mL acetone trong 4 gio, sau d6 chiét siéu &m 30 phat. Dich chiét thu hoi dudi 4p suat
kém dé loai bo dung mai, thu duoc cao chiét [3].

- Phéi tron cao chiét dia y P. tinctorum vao nén kem:

Cong thuc nén kem dung dé phdi tron véi cao chiét dia y P. tinctroum duoc trinh
bay trong Bang 1.

Bang 1. Cong thuc nén kem [4]

STT Thanh phan Tong 100 g
1 Carbopol 940 0549
2 KOH 0,05% Vira du
3 Nipagin M 0,1g
4 Glycerol 3549
5 Alcol cetylic 24
6 Acid Stearic 08¢
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STT Thanh phan Tong 100 g
7 Séap ong 2849
8 Vaselin 5¢g
9 Vitamin E 100 mg
10 Kém Oxid 2549
11 Titan Oxid 2549
12 Tween 80 29
13 Nuéc cat Vira du 100 g

Hoa tan cao chiét dia y P. tinctorum véi lwong ti thiéu KOH 0,05%. Sau d6, cho tir tir
dung dich cao chiét dia y P. tinctorum vao nén kem c6 san. Tiép tuc khudy tron dé dong nhat.

Kiém nghiém mot 30 chi tiéu cua thanh pham kem chta cao chiét dia y [5], [6]:

- Cam quan: Bao gom mau sac, thé chat, sy min mang, sy dong nhat. Danh gia tai
cac thoi diém 1, 3, 7, 15, 30 ngay sau khi kem duoc bao ché.

- pH: pH ciia kem nén nam trong khoang 6-7 dé han ché kha ning kich ung da. Két
qua duoc lay tir trung binh 3 lan do lién tiép. Panh gia tai cac thoi diém 1, 3, 7, 15, 30 ngay
sau khi kem duoc bao ché.

- D6 6n dinh vat ly: Can 2-5 g kem vao trong ng ly tam 15 mL, toc do ly tam 5000
vong/phut, thoi gian 30 phat, nhiét do 30°C.

- Panh gia kha ning khang vi khuan P. acnes ciia cao chiét dia y va kem phoi
trén cao chiét dia y P. tinctorum [3]:

Thuyc hién khang khuan trén chung: Propionibacterium acnes ATCC 6919.

Dinh tinh kha ning khang khuan cua dich chiét dia y P. tinctorum va kem phdi tron
cao chiét dia y P. tinctorum: Phuong phap khuéch tan trén giéng thach dugc st dung dé
danh gia kha nang khang khuan cua dich chiét dia y va ba mau kem phéi tron cao chiét dia
y VGi cac nong do cao chiét 1a 1%, 3%, 5% . Cac mau thir ¢ nong d6 160 mg/mL trong
DMSO, véi erythromycin la ching duong va DMSO 1a chitng &m. Dich vi khuan véi mat
d6 106 vi khuan/mL duoc trai trén dia TSA, sau d6 tao giéng thach 9 mm va nho 60 uL mau
thir vao mdi giéng (Hinh 1). Po duong kinh vong khang khuan sau 24 gio & 30°C. Puong
kinh vong vo khuan duoc tinh theo cong thire: PKVK = DPKVKmau thir - DPKVKching am.

(1) Chuimg duong Erythromycin
(2) Chiing &m DMSO

(3) Cao chiét diay P. tinctorum
(4) Nén kem

(5) Kem diay

Hinh 1. Phuong phap khuéch tan trén giéng thach

- Panh gia hoat tinh khang oxy hoa cia cac cao chiét dwa trén kha ning tc ché
goc tu do DPPH [7]:

Hoat tinh khang oxy hda cua chat thir nghiém duoc danh gia dua trén kha ning bat
gbc tu do DPPH. Mot cach tong quat, cho 100 pL dung dich DPPH 0,5 mM (pha trong
methanol 80%, st dung ngay) vao mdi giéng trén dia 96 giéng. Thém vao 10 uL/gleng dung
dich mau can do & cac nong do khao sat 500, 400, 133,3, 44,4, 14,8 pg/mL. U trong toi 15
phut, sau d6 do mat d6 quang tai budc song 517 nm. Mdi nong d6 duoc l3p lai 5 lan.
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Quercetin duoc st dung lam chimng duong. Duong chuér] khang oxy hoa cua quercetin gom
cac day nong do6 5, 10, 20, 30, 40 pg/mL. Phan tram bat goc tu do DPPH duoc tinh theo
cong thuec:
Phan tram bit goc tw do (%) = (1 — 22)x100
OD:: mét d6 quang ciia mau thir nghiém sau khi da trir blank (mau khong c6 DPPH)
ODc: mat do quang cta mau trang sau khi da trir blank (mau khéng c6 DPPH)
1. KET QUA NGHIEN CUU
3.1. Chiét xuit cao dia y P. tinctorum
Tir 5 g diay P. tinctorum chiét ngam dam c6 hd tro siéu am bang acetone, ¢d quay
dudi &p suat kém thu duoc 0,521 g cao chiét, hiéu suat 10,42%, do am dat 3,65%.
3.2. Phéi trén cao chiét dia y P. tinctorum vao nén kem

Nén kem sau khi phoi tron cao chiét diay P. tinctorum theo ti 1¢ 1%, 3%, 5% (kI/kI)
thanh pham thu dugc kem dia y P. tinctorum 1%, 3% va 5% (Hinh 2).

Nén kem Kem dia y P. tinctorum 1% Kem dia y P. tinctorum 3% Kem dia y P. tinctorum 5%

Hinh 2. Kem dia y P. tinctorum 1%, 3%, 5%

‘ Sau khi phdi tron dé thu dugc kem dia y P. tinctorum 1%, 3%, 5%, cac mau kem
déu dat cac tieu chuan chat lugng ve hinh thirc cam quan, thé chat ban dau va pH 1y tuéng
cho da. Két qua kiém nghiém dugc trinh bay trong Bang 2.

Bang 2. Két qua danh gia cam quan, pH, d6 on dinh vat li ctia kem dia y P. tinctorum 1%, 3%, 5%

Mau séc ThA’é Hiph oH sudff)ng D@épth
i chat thuc nhat yat “,
o oo | | Mem | win | sz | D9 | Ko en
o o | s | Mém | win | oas | D8 | KM
b tingorumsos | phat | Mém | Min | e7a | 0| KOORECH

3.3. Panh gia kha ning khing khuan ciaa cao chiét dia y P. tinctorum va kem phéi

trén cao chiét dia y P. tinctorum

Hoat tinh khang khuan cua cao chiét dia y P. tinctorum va kem dia y P. tinctorum
1%, 3%, 5% (ndng d6 160 mg/mL) duoc danh gia bang phuong phap khuéch tan giéng
thach. Két qua cho thdy DMSO 100% va nén kem khong tao vung tic ché, trong khi
erythromycin 10 mg/mL va cao chiét dia y 160 mg/mL c6 viing tc ché vi khuan. Kem P.
tinctorum 1% khong c6 vong vo khuan rd, trong khi kem 3% va 5% c6 vong khang khuan
rd va rong. Két qua do duong kinh vong vo khuan duoc ghi trong Bang 3.

Puong kinh vong v khuan (PKVK) dugc tinh theo cong thuc:
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BKVK = DK VKmiu thi - DPKVKching am )
Bang 3. Ket qua do duong kinh vong vo khuan (mm) cua cao chi€t diay P. tinctorum va
kem phoi tron cao chiét dia y P. tinctorum 1%, 3%, 5% & nong d6 160 mg/mL

Chung duong | Chiing am |  Cao chiét Nap | Kemdiay | Kemdiay | Kemdiay
(erythromycin | (DMSO diay kem P. tinctorum | P. tinctorum | P. tinctorum
10 mg/mL) 100%) P. tinctorum 1% 3% 5%
10,0 £1,0 0 190+10 | 0o | COVON | 100410 | 100%1,0
mo nhe

Kem diay P. tinctorum 1% Kem dia y P. tinctorum 3% Kem diay P. tinctorum 5%

(1) Cao chiét dia y P. tinctorum

(2) Nén kem

(3) Kem phoi tron cao chiét dia y

(+) Chimg dwong erythromycin (10 mg/mL)
(-) Chimg am DMSO 100%

Hinh 3. Két qua do dudng kinh vong vo khuan cua cao chiét diay P. tinctorum va kem
phoi tron cao chiét dia 'y P. tinctorum 1%, 3%, 5% ¢ nong d6 160 mg/mL
3.3. Panh gia kha ning khang oxy héa ciia cac cao chiét dia y P. tinctorum
Két qua budc dau danh gia kha nang bat gbc tu do DPPH cua cao chiét tai nong do
400 pg/mL cho thay dia y P. tinctorum sang loc trén 50% géc tu do véi gia tri 88, 37%.

Két qua xay dung dudng chuan khang oxy hoa cua quercetin ¢ cac ddy nong do 5,
10, 20, 30, 40 pg/mL duoc trinh bay trong Hinh 4 véi y = 2,3407 + 6,217, R? = 0,9952.

y=2.3407x+6.217

% bat goc tuv do

0 10 20 ) 30 40 50
pug/m

Hinh 4. Buong chuan khang oxy hoa cua chat chimg dwong quercetin
DAi véi mau cao chiét, dé xac dinh gia trj ICso, céc duong chuan ¢ céc day nong do 500,
400, 133,3, 44,4, 14,8 pg/mL lan luot duoc thiét 1ap. Keét qua duoc trinh bay trong Hinh 5.
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100

% bat géc ty do

0 100 200 300 400 500 600

pug/ml

Hinh 5. Buong chuan khang oxy héa caa P. tinctorum
Bang 4. Két qua tinh tuyén tinh caa cao chiét va chat chuan

M3u cao chiét Khoa(”fg}tr‘nyf)” tinh Phuong trinh hdi quy R?
P. tinctorum 14,8 — 500 y =0,1161x + 41,393 0,9802
Quercetin” 5-40 y =2,3407 + 6,217 0,9952
*Chat chimg dicong
Bang 5. Gia tri ICso cuia cao chiét
Cao chiét ICso (ug/mL)
P. tinctorum 74,02 + 2,51
Quercetin” 18,71 + 1,46
*Chat chitng diong

~ Bang 5 trinh bay gia trj ICso ctia cAc cao chiét. Két qua cho thay P. tinctorum sang
loc tot goc tu do DPPH véi gid tri ICso = 74,02 + 2,51 pg/mL.

IV. BAN LUAN

4.1. Chiét xuit cao dia y P. tinctorum
Phuong phap chiét ngdm dam hd tro song siéu am (UAE) giup ting hiéu qua, tiét
kiém thoi gian va than thién voi méi trudng, mac di yéu cau thiét bi chuyén dung. UAE da
dugc ti wu hoa trén cac nguyén lidu khac, mang lai hiéu suat cao va giam chi phi. Acetone
1a dung moi 1y tuong trong nghién ctu ndy vi kha ning hoa tan t6t nhiéu hop chat, dé loai
bo va bao toan hoat tinh. Két hop véi song siéu am, acetone ting toc qua trinh chiét, nang
cao higu suat va giam chi phi. Tir 5 g diay P. tinctorum thu dugc 0,521 g cao chiét, dat hiéu
suit 10,42%. Céc nghién ctu tiép theo cd thé str dung két qua nay dé toi wu hoa didu kién
chiét va nang cao hiéu qua. P. tinctorum c6 tiém nang tng dung cdng nghiép véi hiéu suat
chiét trén 10% [8].
4.2. Phdi tron cao chiét dia y P. tinctorum vao nén kem da c6 sin
KOH 1a bazo manh gitp hoa tan cao chiét P. tinctorum, giai phong cac hop chat sinh
hoc nhu usnic acid, depsides, depsidones, ting hiéu qua chiét xuat va tham thau vao da,
ddng thoi didu chinh pH (6-7) dé dam bao an toan va khang khuan. KOH ciing dwoc dung
trong chiét xuat flavonoid va phenolic acid tir trd xanh, cam thao. Nghién ctiu cua Boustie
chi ra hiéu qua ciia KOH trong giai phong usnic acid nhung can kiém soat nong do dé tranh
bién ddi cau tric hop chat. Ba miu kem dia y P. tinctorum 1%, 3%, 5% déu 6n dinh vé vat
ly, pH pht hop va két cdu mém min. Mau 5% c6 mau vang nhat, mau 1% va 3% mau triang
duc. . Nghién cttu my pham tir dia y hoac thuc vat thuong gap khé khin véi mau séc, dic
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bict & nong do cao, anh huong dén cam quan nguoi dung [9]. Mau kem 3% duoc chon la
t6i wu cho san pham tri mun nhd cam quan tdt, dn dinh va hoat tinh khang khuan.

4.3. Panh gii kha ning khang khuin caa cao chiét dia y P. tinctorum va kem phéi
tron cao chiéet dia y P. tinctorum

Chiét xuat ethanol va hexan cuaa P. tinctorum cho thdy duong kinh vong vo khuan
12 9,4 mm ¢ ndng d6 300 mg/mL Vi gia tri MIC tir 2,4-12 mg/mL. Trong 20 mau MRSA,
60% bi tc ché boi chiét xuat ethanol va 90% bi tc ché boi chiét xuat hexan ¢ nong do 2,4
mg/mL. Céc hop chat khang khuan duoc xac dinh gdm: alectorialic acid, lecanoric acid,
atranorin, atraric acid, orcinol va o-rsellinaldehyde. Chiét xut 2-propanol cua P. tinctorum
c6 hiéu qua khang khuan tét nhat véi E. coli (14,66 mm), tiép theo la B. subtilis, S. abony,
K. Pneumoniae. Chiét xuat acetone & néng do 500 pg/mL c6 hoat tinh khang khuan déi véi
S. aureus va B. subtilis, vai MIC lan luot 1a 500 pg/mL va 250 pg/mL. Két qua cho thay P.
tinctorum cé hoat tinh khang khuan manh va phé rong [10].

4.4. Panh gia kha ning khang oxy héa cia cac cao chiét dia y P. tinctorum

Nghién ciu trén P. tinctorum da phéan 14p duoc nhiéu hop chat c6 hoat tinh chong
oxy hoa va c ché AGE. Trong d6, lecanoric acid va atranorin ndi bat véi kha nang loai bo
géc DPPH manh. Orsellinic acid thé hién hiéu qua tc ché AGE loai vesperlysine, con
lecanoric acid wc ché AGE loai pentosidine. Ngoai ra, hop chat methyl-2,6-dihydroxy-4-
methylbenzoate c6 hoat tinh khéang géc superoxide manh nhat (IC50 = 26,0 pg/mL), cho
thay P. tinctorum 1a ngudn chat chéng oxy hoa tiém ning [11].

V. KET LUAN

Dua trén két qua danh gia kha nang khang vi khuan P. acnes va cam quan, kem dia
y 3% dugc chon dé tiép tuc nghién ciru bao ché my pham tri mun. Nghién ctru mé ra co hoi
ng dung dia y trong my pham va nang cao gia tri cua dia y ¢ Viét Nam. Trong tuong lai,
can tiép tuc danh gla khd nang khang oxy hoa, thu nghiém lam sang dé kiém tra do kich
ng, tinh an toan va hiéu qua cua san pham chia chiét xuat dia y.
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