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TOM TAT

Dat vin dé: Viét Nam c¢é nguon dia y phong phi, da dang tuy nhién chwa dwoc quan tam
nghién civu diing mike ca vé thanh phan héa hoc ciing nhu hoat tinh sinh hoc. Pia y chita da dang
cdc hoat chdt ¢6 kha néing sang loc tot birc xa UV. Viéc tim kiém cdc nguon hoat chdt chong ndng
c6 nguon goc thién nhién da tré thanh moi quan tam ciia nhiéu nha khoa hoc ddc biét trong boi
canh cuong dg birc xa UV tdc ddng 1én bé mdt trdi ddt ngay cang gia tang. Muc tiéu nghién ciru:
1) Khao sat thanh phdn hda hoc cua cao chiét dia y Usnea undulata; 2) Bao ché va danh gid mot so
chi tiéu ciia kem chong ndng chira cao chiét dia y U. undulata. Déi twong va i phwong phdp nghién
ctru: Pia y U. undulata dwoe thu hdi tai tinh Lam Dong, Viét Nam. Céc cao chzet dwge dieu ché
bang phwong phdp ngam lanh co hé tro song siéu dm. Sir dung cdc phwong phap sdc ky 16p méng,
sdc ky cot, két tinh lai dé phan lap hop cht tinh khiét. Cdu tric cia cdc hop chdt dwoc xdc dinh
bang cic phirong phdp khoi pho MS, phé céng hwong tir hat nhan NMR. Kem dwgc bao ché theo
phirong phdp nhii héa truec tiép va danh gid chi sé chong nang SPF theo huong dan ciia COLIPA.
Két qua: Tir cao n-hexane phdn lap dwoc usnic acid. Kem chong néing dwoc bao che da phoi tron
thanh cong cao chzet dia'y nhu nguon cung cdp hoat chat chéng birc xa UV voi chi s6 SPF 25,2 va
thé chat kem mau trdang min, dong nhat. Két ludn: Nghién ciru cho thay tiém nang bao ché san pham
6 khd nang chong bire xa UV tir dia y U. undulata thu hdi tai Lam Pong, Viét Nam.

Tir khéa: Piay, kem chang ning, Usnea undulata, UV.

ABSTRACT

INVESTIGATION ON CHEMICAL CONSTITUENTS OF THE LICHEN
USNEA UNDULATA AND PRELIMINARY APPLICATION IN
SUNSCREEN CREAM

Huynh Tien Phat, Truong Tuan Dat, Quach Tran Phuong,

Dao Ngoc Thuy Vy, Nguyen Hoang Men, Nguyen Thi Thu Tram®

Can Tho University of Medicine and Pharmacy

Background: Vietnam has a rich and diverse source of lichens, but it has not been properly
researched in chemical constituents as well as biological activities. Lichens contain a variety of
active ingredients as screening UV radiation. The search for natural sources of sunscreen active
ingredients has become a concern of many scientists, especially in the context of the increasing
intensity of UV radiation affecting the earth's surface. Obijectives: Isolation and structure
determination of compounds in the extracts. Preparation and evaluation of some criteria of
sunscreen cream containing Usnea undulata extract. Materials and methods: U. undulata was
collected in Lam Dong province, Vietnam. The extracts were prepared by using maceration with
ultra sonic assistant. Using thin layer chromatography, column chromatography, and
recrystallization to isolate compounds. The structure of isolated compound was elucidated by
spectroscopic methods including MS, NMR, and in comparison with literature data. The cream is
formulated by direct emulsification and rated SPF according to COLIPA guidelines. Results: Usnic
acid was isolated from n-hexane extract. The sunscreen is formulated with a successful blend of
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lichen extracts as a source of UV protection active ingredients with SPF 25,2. The obtained

sunscreen cream is smooth, white, and uniform. Conclusion: The study shows the potential of a

product with UV radiation resistance from the lichen U. undulata collected in Lam Dong, Vietnam.
Keywords: Lichen, sunscreen cream, Usnea undulata, UV.

I. PAT VAN PE

Su gia ting dang ké cuong do buc xa UV 1a yéu té méi truong tac dong nguy hai
dén toan bo cac sinh vat ton tai trén trai dat. Tinh trang ndy tré nén bao dong hon khi tang
ozone — la chan bao vé trai dat khoi tia cuc tim ngay cang suy giam. Trong xu huéng nghién
ctru sang loc nguon hoat chat chéng nang mai thi ngudn hop chét thién nhién chira nhiing
hop chat vira c6 kha nang hap thu tot bic xa UV vira ¢6 kha niang khang oxy héa ludn 1a
muc tiéu tim kiém duoc quan tdm. Pia y la thuc vat bac thap két qua cong sinh gitra nam
(Mycobiont), véi tao va/hoic vi khuan lam (Photobiont) [1]. M6t s6 hop chét tir dia y da
duoc sir dung trong cac san pham cham séc da do ¢ dic tinh khang oxy héa va khd nang
hap thu manh bic xa UV [2], [3], [4], [5], [6]. Viét Nam la mot quéc gia duogc du doan co
hon 1000 loai dia y [7]. Tuy nhién s6 luong cac nghién ctu vé thanh phan loai va hoa thuc
vat trén dia y tai Viét Nam van con rat han ché, dac biét 1a huéng phat hién va phan lap cac
hoat chat c6 kha niang sang loc bic xa UV ciing nhu kha ning tng dung dia y vao cudc
séng. Pé tai “Khao sét thanh phan hoa hoc caa dia y Usnea undulata va bude dau tng dung
vao bao ché kem chdng ning” duoc thyuc hién vai muc tiéu: Khao sat thanh phan hoa hoc cua
cao chiét dia y Usnea undulata, bao ché so bo va danh gia chi s6 SPF ciing mot sb chi tiéu
khac caa kem chéng ning chtra cao chiét dia y U. undulata. Két qua cho thay tiém ning sir
dung dia y U. undulata thu hai tai Viét Nam trong my pham c6 kha nang hap thu bic xa UV.
IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciu

- Nguyén vat li¢u:

U. undulata Stirt. (Parmeliaceae) dwoc thu & tinh Lam Pong, Viét Nam vao thang
12 nam 2019 va duoc dinh danh bai tién si Kawinnat Buaruang (Nganh Thuc Vat hoc, Khoa
Sinh hoc, Pai hoc Ramkhamhaeng, Thai Lan). Mau (ky hiéu No Usnea-1217) duoc luu tai
B6 mon Hoa hoc, Khoa Khoa hoc Co ban, Truong Pai hoc Y Duoc Can Tho, Viét Nam.

- Hoa chat, trang thiét bj:

May ¢6 quay chan khong Helicopter, can dién tir (PA213 Ohaus, USA), budng soi
UV Camag (Thuy si) ¢ budc séng 254-365nm, may li tim 12 6ng Hermle (Pirc), may chiét
siéu am, ta hap, ndi hap khir trang nhiét uét (Sturdy SA-300VE, Pai Loan), may vortex
(RS-VA10 Phoenix, Ptic), may do quang phd (Multiskan, Phan Lan), bép céach thay
Memmert (Duc), can ky thuat ADAM (Anh), can phan tich Pioneer AAJ 220-4ANM OHAUS
(Nhat Ban), may quang phd Hitachi U- 2900, micro pipet, erlen thuy tinh, dng nghiém thuy
tinh. M4y do phd Bruker Avance véi tan s6 500, 600 MHz cho *H-NMR va *C-NMR. Khéi
phd ESI-MS (Thermo Scientific-MSQ PLUS), tai Vién Hoa Hoc, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam (18 - Hoang Quéc Viét, Cau Gidy, Ha Noi). May do ning lyc truyén
quang Perkin Elmer 341 tai B6 mdén Héa Hoc Khoa Khoa hoc Tu nhién, Pai hoc Can Tho.

Céc dung mdi (ding cho chiét xuat, phan lap hop chét) c6 do tinh khiét 16n hon 99%
cua Chemsol (Viét Nam) hoac Xilong (Trung Qudc). Sic ky 16p mong (SKLM) sir dung
ban silica gel trang sin F254 (Merck) bé day 0,25mm, hién vét bang UV va dung dich
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vanilin (0,5g vanilin trong 80mL acid sulfuric va 20mL ethanol), ho néng & 120°C. Sic ky
cot (SKC) str dung pha tinh 1a silica gel pha thuong (40-63um, Keselgel 60, Merck 7667).

- Pia diém nghién ciu:

+ Phong nghién ctu, Khoa Khoa hoc co ban, Truong Pai hoc Y Duoc Céan Tho.

+ Vién Hda hoc, Vién Han Iam Khoa hoc va Cong nghé, Viét Nam.

2.2. Phwong phap nghién ciru

- Phan lap va xac dinh ciu tric héa hoc ciia hop chat phan lap dugc tir cao chiét:

Dia y sau khi thu hai, duoc ria sach, phoi kho ¢ nhiét d6 phong, cit nhuyén (kich
thude khoang 1,0mm). Nguyén liéu dugc bao quan trong hop kin c¢é chira silica gel hit am
dén khi duoc thuc hién chiét xuat.

3 méu dia y U. undulata khd (mdi mau 30g), dugc chiét ngdm lanh cé hd tro siéu
am véi 3 dung moi riéng biét n-hexane, acetone va methanol. Dich chiét dugc loc va kiém
tra sy chiét kiét bang sac ky 16p mong. Cac dich chiét cling loai dung méi duoc gop lai va
o quay dudi ap suat thap, dé bay hoi hét dung moi dén khéi lwong khong doi thu duoc cac
cao chiét twong (ng.

Cao chiét dugc st dung hé dung mdi chloroform : ethyl acetat : formic acid ti 1¢
16:5:0,5 dé kiém tra thanh phan cao chiét bang sic ky I6p mong va tach cao chiét thanh
nhitng phan doan bang sic ky cot. Mau sau khi nap 18n cot duoc giai ly bang hé dung mai
thich hop (hé dung méi dugc do bang SKLM). Phuong phap SKLM dwoc ap dung trong
sudt qua trinh chiét xuat va phan Iap hop chét voi muc dich theo ddi sé lwong hop chat co
dugc trong cao, theo ddi qua trinh sic ky cot, danh gia sy tinh khiét cua cac hop chat phan
lap duoc...

Xac dinh cau tric héa hoc bang cach so sanh vai chat chuan bang sic ky 16p mong,
str dung cac phuong phap phd nghiém nhu phé *H-NMR, **C-NMR, DEPT, HMBC, HSQC.
Mau duoc do pho tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- Bao ché kem chéng ning chira cao chiét dia y c6 kha niing bao vé khéi birc xa
UV [8], [9], [10]:

Quy trinh bao ché kem

+ Chuan bi pha nuéc: Phdi hop Glycerol, Tween 80 véi 30mL nudc cat, khudy cho
ddng nhat. Pun ndéng hdn hop dén 75°C cho Nipagin M vao hoa tan hoan toan.

+ Chuan bi pha dau: DBun chay hén hop alcol cetylic, s4p ong, acid stearic, vaselin &
nhiét do 70°C, khudy dé déng nhét.

+ Chuan bi c4c thanh phan khac:

Ngam Carbopol 940 véi 30mL nudc cat trong 30 phiit cho treong nd hoan toan.
Hoa tan cao chiét dia y véi luong tdi thiéu KOH 0,05%.
Nghién min Titan Oxid va K&m Oxid.

+ Phéi hop céc thanh phan:

Cho tir tir pha dau & 70°C vao may khudy chira pha nudc & 75°C dé tao nhil
trong Dau/Nudc.

Cho tiép lan luot Vitamin E, dung dich Carbopol 940, Titan oxid, K&m oxid,
dung dich cao chiét dia y vao nhil twong. Tiép tuc khudy tron dé dong nhat.

Cho tir tir KOH 0,05% luong vira du dé diéu chinh thé chét.

Tbi wu hoa thé chit cho cong thirc kem

Kem duoc bao ché theo 8 cong thirc véi ti 18 chat tao ddc (carbopol 940) va chit
nhii hoa (tween 80) khac nhau dé khao sét thé chét.
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Bang 1. Cac cbng thirc kem dugc khao sat

STT | Thanh phan F1 F2 F3 F4 F5 F6 F7 F8
Cao chiét
1 |da vy U | 10mg | 10mg | 10mg | 10mg | 10mg | 10mg | 10mg | 10mg
undulata

2 | Carbopol 940 0,59 1g 1,5¢ 29 0,59 0,59 0,59 0,59
Vua Vua Vua Vua Vua Vua Vua Vua

3 | KOH0,05% du du du du du du du du
4 | Nipagin M 0,19 0,19 0,19 0,19 0,19 0,19 0,19 0,19
5 | Glycerol 3,59 3,59 3,59 3,59 3,59 3,59 3,59 3,59

6 | Alcol cetylic 29 29 29 29 29 29 29 29
7 | Acid Stearic 0,89 0,89 0,89 0,89 0,89 0,89 0,89 0,89
8 | Sépong 2,89 2,89 2,89 2,89 2,89 2,89 2,89 2,89

9 | Vaselin 59 5¢ 5¢ 5¢ 5¢ 5¢ 5¢ 5¢
o 100 100 100 100 100 100 100 100

10 | Vitamin E

mg mg mg mg mg mg mg mg

11 | Kém Oxid 2,59 2,59 2,59 2,50 2,59 2,59 2,59 2,59
12 | Titan Oxid 2,59 2,59 2,59 2,59 2,59 2,59 2,59 2,59
13 | Tween 80 29 29 29 29 1g 1,59 29 2,59
Vura Vua Vua Vua Vira Vira Vira Vira

14 | Nudc cat du da du du du du du du
100g 100g 100g 100g 100g 100g 100g 100g

Kiém nghiém mot so chi tiéu cua thanh pham kem chtra cao chiét dia y. [8], [9], [10]

+ Cam quan: Bao gom mau sic, thé chat, sy min mang, su dong nhat.

+ pH: pH caa kem nén nam trong khoang 6-7 dé han ché kha ning kich @ng da. Két
qua duoc Iy tir trung binh 3 lan do lién tiép.

+Po 6n dinh vat ly: Can 2-5g kem vao trong 6ng ly tam 15mL, toc d6 ly tm 5000
vong/phut, thoi gian 30 phut, nhiét d6 30°C.

+ Do dan moéng: Str dung 2 tim kinh, dit 18n tim kinh dudi mot luong kem nhat
dinh (khoang 1g) véi dudng kinh nhat dinh, sau dé dat tim kinh con lai 1én. Poc duong kinh
ban dau cua khoi kem tan ra. Lan luot dat 1én tam kinh trén nhitng qua can theo thi tu trong
lwong tang dan 50g, 100g, 150g va cir sau mot phut doc lai duong Kinh tan ra caa khdi kem.
Dién tich tan ra cua khdi kem duoc tinh theo cong thirc:

2
S= dT (cm?)

S: Dién tich tan ra cua khbi kem (mm?)

d: Buong kinh tan ra caa khdi kem (mm)

+ Ti 1& bay hoi nudc: Mot luong kem nhét dinh (khoang 5g) dugc dua vao binh hat
am chira 50g CaCly. Sau 3 ngay, kem dugc lay ra can xac dinh lai khéi luong. Ti 1& bay hoi
nudce dugc tinh theo cong thuc:

o o khéi lwong ban dau — khoi lwgng cubi
Tilé bay hoi nwéc = — - x100
khoi lvong ban dau

+ Thir kich wng: Sir dung tho tring trudng thanh, duc hoic cai (khdng sir dung tho
c6 chtra hodc dang cho con bu), khoé manh, can ning khong qué 2kg. Tho duoc nhét riéng
timg con va nudi dudng trong diéu kién thi nghiém it nhat 5 ngay trudc khi thi. Thi nghiém
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tién hanh trong diéu kién nhiét ¢ phong 25-30°C, d6 4m twong ddi 30-70%, anh sang dam
bao 12 gid t6i, 12 gio sang hang ngay. Tién hanh dia theo TCVN: 7391-10:2007.

Xac dinh chi sé chdng ning SPF biang phuong phép do quang phd.

Theo hudng din caa Hiép hoi my pham Chau Au (European Cosmetics Association)
nam 2009 vé phuong phap xac dinh SPF in vitro: Can mot lwong kem cua cong thic toi uu
(khoang 0,75 mg/cmz) trai déu 1én bé mat tam polymethylmethacrylat (PMMA). Tién hanh
quét quang pho truyén qua trong khoang budc song tir 290 nm dén 400 nm trén may do
quang phd U-2900 Hitachi. Mau trang la tim PMMA khong boi kem. Chi sé SPF duoc tinh

to&n theo cong thuec.

A =400nm
_ EA) = 1(A) =dA
SPFin vitro = A= 290 nm

[RZH0M™ B 2) s [(A) * 1040 % dA

A=290nm

I1l. KET QUA NGHIEN CcUU

3.1. Xac dinh cau trdc hda hoc cia hgp chat phan lap dwec tir cao chiét

Tir ba mau dia y U. undulata khd, cat nho (m&i mau 30g) duoc chiét bang phuong
phap chiét h tro siéu am véi dung mdi n-hexane, acetone va methanol, sau khi cd quay cho
bay hét dung moi dén khdi lugng khong doi thu duoc cac cao toan phan n-hexane, acetone
va methanol véi khéi luong lan luot 13 0,628g, 1 ,813g va 2,106g. Cao n-hexane dang bot
min, mau vang luc, khong mui; cao acetone dang ran, mau nau sam, khoéng mui; cao
methanol sét déo, mau nau den, khong mui.

Tir cao chiét n-hexane phan lap dugc hop chat 1 (m=513mg), dang tinh thé hinh kim
mau vang, két qua SKLM cho 1 vét duy nhat (Rf =0,72) mau xanh den véi thudc thir vanilin-
sulfuric (hinh 1).

Hinh 1. Séc ky 16p mong so sanh hop chat phan Iap duoc vai chat chuan (usnic acid)

Nhan xét: Két qua sic ky 16p mong cho thay sur tuong ddng gitra chat phan lap duoc
(hop chat 1) voi vét cia cao n-hexane va chit chuan usnic acid. Cau tric cua hop chat 1
duogc khang dinh thdng qua di liéu phd NMR 1a (+)-(12R)- usnic acid.

Hinh 2. Cau trac hop chat 1 (usnic acid)
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3.2. Bao ché kem chira cao chiét dia y c6 kha niing bao vé khéi birc xa UV
Cac cdng thire dugc thay doi ti 1€ cua chat tao gel 1a carbopol 940 va chét nhii hoa
la Tween 80 nham khao dua ra cong thic t6i uu. Bang 3 trinh bay mét so dac tinh cam quan
cua tdm cong thuc kem sau khi bao cheé.

Bang 3. Panh gid mot s6 dac tinh cua kem

STT | bic tinh F1 F2 F3 F4 F5 F6 F7 F8
1 Hinh Min Min Min Min Min Min Min Min

thurc mang Mang mang mang mang | mang | mang | mang
2 | Théchat [ Mém bac | Ratdac | Ratdac | Mém | Meém | Mém | Mém
3 | Botkhi | Knong | 2% &':'Ifﬁl &':'Ifﬁl Khong | Khong | Khong | Khong
4 | Trang bong | Dong bong bong Tach | Tach | bong | Dong

thai nhat nhat nhat nhat 16p 16p nhat nhat

Nhan xét: Két qua danh gia cho thay cng thirc F1 (F7) vdi ti 1é cac chat thap nhat
va cho thé chat mém, khéng c6 bot khi, khéng tach Igp 1a phu hgp nhat.

3.3. Kiém nghiém m@t sé chi tiéu ciaa thanh pham kem chira cao chiét dia y
Sau qua trinh bao ché chon loc dugc cong thie F1 (F7) dat vé hinh thirc cam quan

va thé cht cua kem. Vi thé céc cdng thirc khac khong duoc tiép tuc khao sat. Bang 4 trinh
bay ket qua ve cac chi tiéu kiém nghiém cua cong thuc F1 (F7).
Bang 4. Két qua danh gia mot s6 chi tiéu cua cong thic F1 (F7)

A Ti I¢ bay Su Do dan mong (cm) o
Mausic | o 0| hoimuge | pH | dong oo T o0 T e Mg | 5PF
Tring . N A
duc nhu | <hOng 15 |7.23]| P09 | 2640 2827 | 32,17 | KMONY | o5
sita tach pha nhat kich ung

Nhan xét: Cong thirc F1 (F7) c6 cam quan twong dong véi cac ché pham dang nhi
twong khac, pH trung tinh, khong bi anh huong cua tac dong vat Ii, c6 kha nang bao quan
lau, dan mong tot, khéng kich g va co kha nang chong bic xa UV.

Kem diay

1.29 NIVIA SPF 30+

1.0-( T

0.8

0.6 e \

Abs
/‘/:

0.4 ——

0.2

0.0 1

Hinh 3. D6 hap thu caa kem tir dia y va ché pham Nivia SPF 30+
Nhan xét: Két qua phd d6 cho thiy kem chira cao dia y ¢6 kha niang hap thu rat tét
& ving UVB. D6 hap thu cua kem chtra cao dia y thap hon kem trén thi truong cé thé do
luong cao dia y dugc st dung qud it.
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IV. BAN LUAN

4.1. Xac dinh céu tric hoéa hoc cia hep chit phan lap dwgc tir cao chiét

Hop chét phan lap dwoc c6 dang tinh thé hinh kim mau vang (két tinh trong diethyl
ether), hap thu UV & budc song 254nm. SKLM cho mét vét mau tim c6 Rf =0,72 véi hé
dung modi giai ly n-hexane : ethyl acetate : acid formic (95:5:3 giot), [o]p 2> + 0,420
(c=3mg/mL trong methanol). Pho (+) ESI-MS xuat hién miii [M+H]* tai m/z 344,9 tuong
ting Vi CTPT CigHi607. Phd *H-NMR (500 MHz, CDCls) 8H 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). Phé 3C-NMR (125 MHz, CDCls) 5C 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), 1575 (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). Két hop két qua SKLM, phé DEPT, HSQC, HMBC va
so sanh vai tai lieu tham khao [11] dé nghi cau tric hop chat phan lap duoc 1a (+)-(12R)-
usnic acid.

Usnic acid 1a thanh phan chinh trong cao chiét caa loai U. undulata. So vai cling
loai, U. undulata Viét Nam chira lugng usnic acid cao hon dang ké, véi ty 18 44,92% trong
chiét xuit n-hexane dugc xac dinh bang sic ky long hiéu ning cao (HPLC) [12]. Nhiéu
nghién ciru ciing da chiing minh kha niang hap thu birc xa UV, chdng oxy héa cua usnic acid
[2], [4]. Piéu ndy mot phan giai thich cho hiéu qua chdng birc xa UV cua chiét xuat tir loai
U. undulata do chira ham Iugng I6n usnic acid.

4.2. Bao ché kem chira cao chiét dia y c6 kha ning bao vé khéi birc xa UV

Céc cong thuc duoc thiét ké véi muc dich tim ra ndng d6 tdi uu cho carbopol va
Tween 80. Céc cong thic F1 dén F4 dai dién cho su ting ndng d6 Carbopol, cong thuc tir
F5 dén F8 dai dién cho su ting ndng d6 Tween 80. Do cach thiét ké cong thic nay nén cé
su trung lap gitra cong thac F1 va F7

Carbopol 1 chét tao gel duoc thém vao véi muc dich diéu chinh thé chat cua kem,
giam luong céc chit diéu chinh thé chat than dau trong cdng thtc (acid stearic, sép ong,
alcol cetylic). Do do, khi boi trén da khong c6 hién tugng tron nhon, giam can tré qué trinh
sinh 1i tu nhién cua da va tao cam giac thoai mai cho nguoi dung. Két qua cho thay, kem
dugc phdi hop carbopol c6 thé chat min mang, thé chit kem thay ddi phu thudc vao ti 1é
carbopol str dung trong cong thic. Sau 2 gid quan sat, cac hat titan dioxyd, kém oxid khdng
c6 hién tugng két tu lai cho thay carbopol con ngin céac hat titan dioxyd, k&m oxid két tu
lai. Tuy nhién, stir dung luong carbopol 16n hon 0,5g (Cong thac F2, F3 va F4) s¢ lam kem
c6 thé chat dic quanh, tao nhiéu bot khi dan dén khdng phu hop vé cam quan. Cong thirc
F1 véi luong carbopol 0,5g cho thdy két qua tt nhat voi kem c6 thé chat mém, min mang,
khéng cé bot khi.

Tween 80 I chét nhii hoa dugc thém vao nham tao hé nhil tuong dau trong nudc,
gitip kem c6 duoc kha niang bam dinh tt trén bé mat da, hd tro giir cac hoat chat chdng
nang trén bé mat da 1au hon nhung lai it tron nhon hon so véi cac kem than dau. Két qua
cho thdy, kem c6 thé chit mém, min mang, it tron nhon (Cong thirc F7). Bong thoi, néu st
dung lugng chat nhii hoa st dung qué it s& khong thé tao nhil twong (Cong thirc F5 va F6).
Cong thirc F8 khong duoc chon do lugng Tween 80 sir dung nhiéu hon khong cho thay sy
khéc biét vé thé chat nhung c6 thé tang kha nang gy kich Gng.

Trong kiém nghiém m§ pham, cam quan la chi tiéu dau tién duoc thuc hién va bit
bugc phai dat. Do d6 cac cong thurc khong dat cam quan sé bi loai, cong thicc F1 (F7) dap
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{rng vé mit cam quan va téi wu luong ta duge nén duoc sir dung dé khao sét tiép tuc. Nghién
ctu vé kha niang hap thu birc xa UV ciia cao chiét U. undulata cho thiy kha ning hap thu
manh khi hoa tan cao chiét vao hé nhii tuong long & nong d6 20pg/mL. Tuy nhién, do kem
c6 thé chit dic hon nén véi luong cao qua it khi khudy tron s& kho cé thé phan tan déu.
Trong nghién ciru nay cao dia y dugc phéi tron gap nam 1an so véi nghién cau trude do, 1a
luong cao téi thiéu da dé phdi tron déu, cé thé nhan biét thdng qua su dong nhat vé mau sic
ctia kem sau khi phéi tron [1].
4.3. Kiém nghiém mét sé chi tiéu cia thanh pham kem chira cao chiét dia y

Cong thuc F1 (F7) 1a cdng thic tdi uu duoc lwa chon dé tiép tuc khao sét cac chi tiéu
kiém nghiém. Vé hinh thic cam quan, nho su lva chon ta duoc va phuong phap bao ché
phl hop di tao cho thanh pham c6 thé chat min mang, d6 dong nhat cao. Kem dat vé chi
tiéu on dinh vat ly khi ly tam 30 phit kem khdng cho thay su tach pha. Trong qua trinh xéy
dung cong thre va phuong phap bao ché da han ché st dung céc yéu t6 lién quan dén pH vi
thé pH caa kem nam trong khoang 6-7 da han ché nhiéu kha nang gay kich ung da. Chi tiéu
d6 dan mong cho thay s dan mong tét. Ti 1 bay hoi nudc 14 1,5% sau ba ngay dugc dua vao
binh hat am chtra 50g CaCly. Sw kich tng cua kem trén da [a mot chi tiéu rat quan trong trudc
khi dugc chap nhan sir dung trén nguoi. Két qua duoc quan sat va ghi diém phan ang cho thay
san pham kich g khong dang ké, tao tién dé cho cac thir nghiém in vivo trén nguoi.

Dua vao cong thue tinh SPF tinh dugc gia tri SPF cua kem dia y la 25,2 va gia tri
cua kem chung duong 1a 36,4. Qua do cho thay kha ning bao vé cua ché pham gan tuong
duong vai ché pham c6 SPF 30+ trén thi truong. So sanh két qua quang pho (hinh 3) cho
thiy phd d6 cua kem dia y c6 dinh hip thu rat tt trong viing UVB do céc thanh phan cé
trong dia y tao nén nhung do hap thu lai kém hon so vé6i ché pham kem trén thi truong 1a do
ham lugng cao dia y su dung trong nghién cau nay la 10mg/100g kem qua nho so véi ham
luong hoat chat trong cac san pham trén thi truong. Dy doan néu st dung cao dia y Vi
lwong va nong do cao hon trong cong thic s& tao duoc cuong do hap thu cao hon ché pham
s0 sanh. So vai cac san pham phdi tron nhiéu loai hoat chat hoa dugc véi ty 18 cao, viéc phdi
tron cao dia y véi ty 18 thap nhung van dam bao hiéu qua chdng bic xa UV sé giam duoc
kha nang kich trng da.

V. KET LUAN

Tir cao n-hexane cua dia y Usnea undulata da phan 1ap dugc hop chit 1 va x4c dinh ciu
tric 13 usnic acid. Bong thoi nghién ciru da phdi tron thanh cong dia y nhu ngudn cung cap hoat
chat chdng birc xa UV dé bao ché kem chéng ning. Két qua cho thiy loai dia y U. undulata thu
hai tai Da Lat, Viét Nam c6 tiém ning trong bao ché san pham chéng bic xa UV.
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