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Tom tat

Arbutin duoc xem nhu 13 tiéu chuan vang trong linh vuc dugc mi phdm véi co ché tac
d6ng an toan nén dwoc st dung nhiéu trong cac ché pham kem lam trang da. Tuy nhién
chwa ghi nhan thiy céc nghién cau vé xay dung quy trinh dinh lugng arbutin & Viét
Nam nén nghién ciru duoc tién hanh nhim muc dich khéo sat cac diéu kién sic ki va
xay dung quy trinh dinh lwong hoat chét arbutin bang phuong phap sic ki long hiéu
ning cao véi dau do ddy diod quang. Hé séc ki duoc chon véi cot sic ki LiChrospher®
100 RP-18 (25 cm x 4 mm x 5 um); dau do PDA dit trong dai budc séng tir 190 — 800
nm, lay sic ki d6 ¢ 283 nm; pha dong H.O:ACN (80:20); téc do dong 0,5 mL/phuit,
thé tich tiém mau 40 pL; khdng gia nhiét cho cot. Quy trinh dinh lwong dwoc tham
dinh dat tinh twong thich hé thong, tinh dac hiéu, tinh tuyén tinh, d6 dang va d6 chinh
xéac; LOD va LOQ dat yéu cau theo Huéng dan noi dung va phuong phéap ctua Hoi nghi
Hai hoa Quéc té (International Conference on Harmonization — ICH). Nghién ctru da
xay dung thanh cong quy trinh dinh luwong arbutin va c6 thé tng dinh dé phan tich cac
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1 bat van dé

Arbutin (Hinh 1) la mot dang caa hydroquinon véi mot
nhom OH ty do va mot nhom OH dugc glycosyl héa
véi mot phan tir duong glucose. Arbutin ¢é tac dung
trang da nho vao hoat tinh tc ché tyrosinase, ngin ngira
su hinh thanh hic t6 da melanin. Trén thé gioi, cac
nghién ciru vé arbutin da xudt hién tir rat sém. Nghién
ctru dinh tinh va dinh luong hoat chat arbutin ciing 1a
mot dé tai duoc nhidu nha khoa hoc trén thé gisi khai
thac trong nhiéu nam qua [1].
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Véi cac nghién ciru dinh lwong arbutin bing quang phé
UV [2], dinh lugng hydroquinone biang HPLC [3, 4],
dinh luong ddng thoi arbutin va hydroquinon trong
huyét twong chudt biang phuwong phap HPLC — DAD
[5], dinh luong arbutin va hydroquinon trong mi pham
biang quang phd huynh quang [6, 7], c6 thé thiy trén thé
giéi da c6 nghién ciru dinh tinh vé arbutin trong cac
duoc lidu hay san phdm dang kem nhung thuong c6 su
két hop cua nhiéu hoat cht twong ty nhau va it c6 dé
tai chi nghién ctru chuyén sau vé arbutin. Hon nita, cac
nghién ctru dinh luong Arbutin bang HPLC khong
nhiéu.

O Viét Nam chua thdy cac nghién ctu vé dinh luong
arbutin ma chu yéu la cac nghién ctu bao ché san pham
dudng da chira arbutin gdm: Nghién ctru xay dung cong
thirc bao ché emugel alpha arbutin 1% [8]. Vi vay,
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nghién ctu dugc thuc hién véi mong muén tim ra diéu
kién va xay dung quy trinh dinh lwong hoat chét arbutin
bang phuong phép sic ki long hiéu nang cao thanh cong
va mang lai hiéu qua tng dung trong thuc té.

2 Pbi tuong — phuong phap nghién ciru

2.1 Béi tugng nghién ciu

2.1.1 Nguyén liéu

Kem dudng trang da Cenlia 30 g, Viét Nam (s6 16
KBO015, han st dung 09/11/2025), chuan arbutin
(66468-50MG, Pcode 102577490, source BCCH2273,
Sigma-Alrich), acetonitril (Merck), methanol (Merck).
2.1.2 Thiét bi

Hé thdng Arc HPLC — Waters gom hé théng bom cao
&p va bo tiém mau ty dong, dau do mang diode 2998
PDA, khoang budc song 190 - 800 nm, dén Deuterium,
cot sic ki LiChrospher® 100 RP-18 (25 cm x 4 mm x
5 um) Hibar® RT 250-4, Merck, Dtc; bé siéu am Elma
12 lit S1000009936, Btc; Can phan tich 4 chir sb
Mettler-Toledo, model TLE204E, Thuy Si; May li tdm
da nang HermLe Z306, Buc; May vortex Cole-Parmer
(Stuart), Anh; Hé thdng loc nudc Cascada 1.1, M.
2.2 Phuong phap nghién cuu

2.2.1 T6i wu hoa diéu kién sic ki

2.2.1.1 Khao sat, lya chon phuong phap xur i mau
Chon dung méi va phuong phap chiét sao cho chiét
dugc hoan toan chit phan tich tir nén mau, loai bo tdi
da anh huong ciia nén mau, chat phan tich bén trong
moi truong pha mau.

Quy trinh chuan bi miu: Can chinh xac 0,5 g kem vao
ng falcon 15 mL. Hat chinh x4c 10 mL dung méi chiét
cho vao falcon, vortex 5 phdt roi danh siéu am 15 phut.
Sau d6, dem li tdm 20 pht véi toe do 6.000 rpm. Hat
phan dich I6p trén sau vortex, tién hanh loc thu Iy dich
trong. Loai bé 3 mL dich loc dau va hat chinh xac 1 mL
dich loc chuyén vao binh dinh mic 10 mL, dién dung
mdi chiét dén vach dinh muec.

Quy trinh chuan bj chuén gdc arbutin: Can chinh xéac
40 mg arbutin chuan cho vao binh dinh muc 20 mL,
thém dung mdi chiét dén vach dinh mirc. Dung dich nay
duogc sir dung dé pha lodng dén cac nong do sir dung
trong xay dung quy trinh dinh lwong va tham dinh.
Khao sat 3 hé dung mdi chiét MeOH:H,O (50:50),
ACN:H,0 (80:20) va ACN:H,0 (20:80).

2.2.1.2 Khao sat diéu kién sic ki

Mot quy trinh phan tich tét khi chat can phan tich dugc
tach hoan toan ra khoi cac chat khac trong hdn hop nén

mau ban du va thoi gian luu phai pha hop, khdng qué
nhanh ciing khong qua 1au. Do d6, cac diéu kién sic ki
dugc khao sat lan lugt dé chon ra diéu kién toi uu giup
rira giai arbutin ra khoi cac chat trong mau kem, c6 thoi
gian luu phu hop, sé dia 1i thuyét, dién tich peak Ién,
hé sé kéo dudi nho, peak gon va khong bi dodn hay
chdng chéo. Mau thir duoc sir dung dé khao sat ¢ cac
diéu kién: pha dong ACN:H,O theo ti I¢ 80:20, 50:50
va 20:80, thé tich tiém 10, 20 va 40 pL, téc do dong
(0,3; 0,5; 0,7 va 1,0) mL/phat, cot sic ki khong gia
nhiét va c6 gia nhiét 40 °C, cudi ciing chay mau trong
vong 60 phit dé chon thai gian chay mau cho mot quy
trinh phan tich mau.

2.2.2 Xay dung va tham dinh phuong phap dinh luong
Quy trinh dinh lugng arbutin dugc xem la phu hgp cho
quy trinh dinh lvgng mot mau thuc té khi quy trinh dat
cac yéu cau tham dinh vé tinh tuong thich hé thong, do
dic hiéu, tinh tuyén tinh, d6 dtng, do lap lai theo
Hudng dan noi dung va phuong phap ciia Hoi nghi Hai
hoa Qubc t& (International Conference on
Harmonization — ICH).

2.2.2.1 B0 dic hiéu

Tién hanh sic ki céc loai mau sau day theo quy trinh
phan tich: mau trang 1a ACN:H,O (80:20), mau chuan
la dung dich arbutin chuan 100 pg/mL, mau tht 12 mau
kem Cenlia dugc chuan bj theo quy trinh chuén bi mau,
mau thir thém chuan 13 mau kem Cenlia dugc chuén bj
theo quy trinh chuan bi mau va thém arbutin chuan 100
pg/mL.

Ghi lai cac sic ki d6. Xac dinh thoi gian luu cua hoat
chat can phén tich; d6 tinh khiét cua peak hoat chit can
phan tich trong sic ki ¢6 mau tring/mau chuan; chdng
phd UV-Vis peak cua chat can phan tich trong sac ki
dd mau thir voi peak cia mau chuin va mau thir thm
chuan.

Yéu cau: sic ki do cac dung dich thir cho peak c6 thoi
gian luu khac nhau khong c6 y nghia thong ké véi peak
ctia chat chuan trong sic ki d6 cac mau chuan. Trén sic
ki d6 ciia mau thir: peak cua chat can phan tich phai
tach hoan toan khoi cac peak khac (néu co trong nén
mau). Sac ki do cua mau tring khong xuat hién peak
trong khoang thoi gian luu twong tng véi thoi gian luu
cta chat chuan. Néu c6 dép ung peak phai < 1,0% so
Vi dap tng peak ciia mau chuan. Peak cua chat can
phan tich trong sic ki ¢6 dung dich thir phai tinh khiét.
Hé s6 chong pho UV-Vis ciia peak hoat chat can phan
tich thu dwoc trong sic ki do cua dung dich thir voi peak
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tuong ung trong sic ki dé dung dich chuan xap xi 1,0
> 0,99).

2.2.2.2 Tuong thich hé théng

Tién hanh sic ki véi cac dung dich chuan arbutin 100
ng/mL (6 lan tiém), ghi lai cac sac ki dd va xac dinh gia
tri thoi gian luu, dién tich peak trung binh va cac thong
s6 khac cua peak (46 phan giai, hé sé ddi xang, sb dia
If thuyét...).

Yéu cau: d6 phan giai giita peak lién ké voi peak cua
chat can phan tich phai > 1,5, gia tri RSD cua thoi gian
luu va dién tich peak < 2,0% (vai phép thir dinh lugng).
2.2.2.3 Khoang tuyén tinh

Chuan bi c&c dung dich chuan arbutin (5, 10, 25, 50,
75, 100, 125, 150, 200, 250, 300 va 400) pg/mL, ghi lai
cac sic ki d6 va xac dinh dép ung cua peak. Xay dung
phuong trinh héi quy tuyén tinh y = ax + b, véi truc x
biéu di&n cho ndng d6 arbutin, truc y biéu dién cho dién
tich peak. Xac dinh hé sb twong quan giira ndng do chat
chuan c6 trong mau va dap tng peak thu dwoc trén céc
sic ki 6 bang phwong phap binh phuong tdi thiéu.
Yéu cau: hé s6 twong quan r > 0,997 hay R? > 0,995.
2.2.2.4 Do chinh xac

D6 lap lai: tién hanh dinh luong 06 mau thir doc lap.
Xac dinh ham lugng chat phan tich c6 trong cac mau
thir bang céch str dung dung dich chuan hoic phuong
trinh héi quy tuyén tinh. Do lip lai cua phuong phap
duoc xac dinh bang gia tri RSD (%) két qua dinh lugng
ham lugng chat phan tich c6 trong cAc mau hay luong
chat tim thay trong cac mau tu tao.

Do chinh xéc trung gian: tién hanh nhu do 13p lai nhung
khac ngay. Xac dinh gia tri trung binh va gia tri RSD
(%) ham lugng hoat chat c6 trong cac mau méi ngay.
Yéu cau: tlly theo muc dich ciia phép thir ma c6 cac gioi
han chip nhan phi hop. Véi phép thir dinh luong: gia
tri RSD < 2,0%. Cac truong hop gia tri RSD trén 2%,
can phai c6 su giai thich phu hop.

2.2.2.5 Do dung

Xéc dinh d6 dting cuia phwong phap trén cac mau tu tao
bang cach thém chinh xac mét lugng chat chuan can
phan tich tuong @ng véi cac mirc nong do cua arbutin
80%, 100% va 120% vao mau thir. Tai méi mac nong
do, thyc hién it nhat 03 mau doc 1ap. Phan tich mau theo
quy trinh phén tich. Xac dinh hoat chat thu hdi theo
phuong trinh hdi quy tuyén tinh.
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Yéu cau: ti 1& thu hdi caa quy trinh phan tich dinh luong
arbutin phai nam trong khoang 98,0% - 102,0% va
RSD ti I¢ thu hoi < 2,0% & mdi mic nong do.
2.2.2.6 Xac dinh gidi han phat hién, gidi han dinh lwong
Gia tri LOD, LOQ cua quy trinh dinh lugng arbutin
duoc tinh dwa vao dudng tuyén tinh va do léch chuan
cua dap ung theo quy tic “3 o™

LOD = 3,3 x S/b

LOQ =10 x Sy/b
Trong d6: Sy la sai s6 chuan caa phuong trinh hi quy
tuyén tinh.
b 1a h¢ s6 goc cua phuong trinh hoi quy tuyén tinh.
2.2.3 Phuong phap xir Ii s6 liéu phan tich
Cac két qua thuc nghiém duoc xtr |i va tinh cac gia tri
théng ké trén Microsoft Excel dé rit ra nhan xét két
luan. Mét sé cong thic tinh todn cac gia tri thong ké
nhu sau:

Gia tri trung binh: Phuong sai:
>, pACEE)]
f - i=l S2 = = —
n n—1

Do léch chuan: Do lech chuan tuong ddi:

2
n—1

Trong do6: x; 1a két qua cua lan xac dinh thi i
n la so6 lan xac dinh.

RSD = gx 100
X

3 Két qua nghién cau

3.1 Téi wu hoa diéu kién sac ki

Chuan bi mau theo quy trinh: can chinh xac 0,5 g kem
vao 6ng falcon 15 mL. Hat chinh xac 20 mL dung moi
chiét cho vao falcon, vortex phan tan mau trong dung
moi chiét rdi siéu 4m 15 phut. Sau d6, dem li tam 20
phut véi tée d6 6.000 rpm. Gan phan dich long loc qua
gidy loc, bé 5 mL dich loc diu. Hat chinh xac 1 mL
dich loc cho vao binh dinh mutrc 20 mL, dién dung moi
chiét dén vach dinh mic duoc dung dich tht sir dung
cho quy trinh khao sét. Tién hanh chay séc ki voi cac
diéu kién pha dong ACN:H,O (20:80), ACN:H;O
(50:50) va ACN:H,0 (80:20), thé tich tiém 10 pL, toc
d6 dong 0,5 mL/phut, thoi gian chay sic ki 20 phdt.
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Hinh 2 Céc sic ki ¢6 cua mau chiét voi hé dung mdi ACN:H,0 (80:20)

Trong céc sic ki do cung hé pha dong ACN:H0
(20:80), séc ki dd cua miu duogc chiét bang hé dung moi
ACN:H,0 (80:20) cho két qua t6i wu, peak tinh gon,
khéng bi dodn, dién tich peak thu duogc I6n nhit, khong
chdng chéo véi céc peak khac (Hinh 2). Tuy nhién voi
quy trinh chuan bi mau nay, nong do arbutin kha loéng
nén peak arbutin cé dién tich duéi duong cong khé nho.
Mot quy trinh thay d6i do pha lodng dugc st dung cho
céc giai doan tiép theo: can chinh xac 0,5 g kem vao
dng falcon 15 mL. Huat chinh xac 10 mL cho vao falcon,
vortex phan tan mau trong dung méi chiét roi siéu am
15 phat. Sau d6, dem li thm 20 pht véi téc do 6.000
rpm. Gan phan dich long loc qua gidy loc, bé 3 mL dich
loc dau. Hat chinh xac 1 mL dich loc cho vao binh dinh
mutc 10 mL, dién dung mdi chiét dén vach dinh mic
duoc dung dich thir st dung cho quy trinh khao séat.
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Hinh 3 Séc ki d6 caa dich chiét mau theo 2 quy trinh
chiét vai d6 pha loding khac nhau

Két qua thu dugc cho peak arbutin c6 dién tich peak
phl hop hon, do d6, mau thir nay dugc sir dung dé khao
sat h¢ pha dong (Hinh 3).
Sic ki dd ctia mau ther véi hé dung mdi H.0:ACN
(80:20) cho peak tinh gon, tach hoan toan céc peak khac,
khong c6 hién tuong chdng chéo, kéo dudi (Hinh 4).

H:0:ACN (80:20)

Arbutin - 4.408-

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes

H20:ACN (50:50) H,0:ACN (20:80)

g
]

Hinh 4 Sic ki dd chay mau trén 3 ti 1& dung mdi khéc
nhau cua H,O:ACN
Tiép tuc chay mau thir véi pha dong H20:ACN (80:20),
khao sat cac thé tich tiém (10, 20, 40) pL. Peak arbutin
cua sic ki do véi thé tich tiém 40 pL tinh gon, c6 hé sb
kéo dudi, chiéu cao va dién tich duéi dudng cong phu
hop (Hinh 5).
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Hinh 5 Séc ki db cua cAc thé tich tiém 10, 20 va 40 pL
Qua khao sat 2 diéu kién nhiét o cot khong gia nhiét
va c6 gia nhiét 40 °C, két qua sic ki d6 (Hinh 6) khac
nhau khong dang ké nén nghién ciu sé tién hanh ¢ diéu
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kién khong gia nhiét, tirc diéu kién cot s& khoang 26 -
28 °C chénh léch phu thudc vao nhiét dd phong nhiam
muc dich kéo dai tudi tho ciia cot sic ki.
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Hinh 6 Séc ki d6 tién hanh trén mau thir & diéu kién
nhiét d6 phong (mau xanh 14) va gia nhiét cot sic ki dén
40 °C (mau do)

Tbc d6 dong dugc chon 1a 0,5 mL/phdt nham tang hiéu
qua rira giai, giam thoi gian chay mau so véi téc do
dong 0,3 mL/ph(t va giam tiéu ton dung méi pha dong,
cho thoi gian rira giai phi hop, khéng chong peak so

VGi cac tée d6 0,7 va 1,0 mL/phat (Hinh 7).

AU
Arbutin - 7.485
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E
Arbutin
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Arbutin
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Arbutin - 2.262
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Hinh 7 Séc ki cua arbutin véi hé pha dong
H,0:ACN(80:20), thé tich tiém 40 pL, khdng gia nhiét
cot vai toe do dong 0,3 mL/phut (a), 0,5 mL/phdt (b), 0,7
mL/phut (c) va 1,0 mL/phat (d)

Sau khi da chon dugc cac diéu kién sic ki, tién hanh
chay trén mau thir trong 60 pht. Dya va két qua sac ki
do6 (Hinh 8), peak cudi cling xuat hién & pht thir 27, do
do6, c6 thé chon thoi gian chay mau la 35 phat cho mot
mau thir dé rira giai hoan toan cac chat khéc khong phai
arbutin, tranh anh huéng lan chay mau sau.

@ Dai hoc Nguyén T4t Thanh
A

¥

¢
NGUYEN TAT THANE

Tap chi Khoa hoc & Céng nghé Vol 6, No 4

Auto-Scaled Chromatogram

Arbutin - 4.427

X1-7.085
X2-27.013

0.00-

Hinh 8 Séc ki cua mau thir véi cac diéu kién khao sat,
tién hanh trong 60 phat

Sau qué trinh lya chon, cac diédu kién sic ki duoc chon
lya nhu sau:
- Cot sic ki LiChrospher® 100 RP-18 (5 um) hozc cot
c6 tinh nang tuong duong.
- Detector PDA dat trong dai buéc séng tir 190 - 800
nm, lay sic ki 6 & 283 nm.
- Pha d6ng: H,O:ACN (80:20).
- Téc @6 dong: 0,5 mL/phdit.
- Thé tich tiém mau: 40 L.
- Nhiét d6 cot: nhiét do phong.
3.2 Xay dung va tham dinh phuong phap dinh luong
3.2.1 Do dac hiéu
Str dung cac diéu kién phan tich da dwoc chon, tién
hanh phan tich cac mau:
- Mau tring: dung mdi chiét
- MAau chuan: arbutin chuan pha trong dung méi chiét
da duogc chon, ndng do khoang 100 pg/mL.
- M3u thir: mau mi pham chuén bj theo quy trinh chiét
da chon.
- MAu thir thém chuan: mau mi pham chuén bi theo quy
trinh chiét da chon, thém chuin dé duoc nong do
arbutin chuan khoang 100 pg/mL.
Két qua & Hinh 9 cho thay:
- B4i véi mau tring, khdng xuét hién peak trén sic ki
db tai thoi gian lwu coa arbutin.
- Pbi voi mau chuan, trén sic ki dd chi xuat hién mot
peak rd rang cua arbutin tai thoi gian luu 4,43 phat.
- Béi véi mau thir, sic ki dd cho peak twong ang voi
peak arbutin trén sic ki d6 cua dung dich chuan vé thoi
gian luu, dong thoi peak arbutin duoc tach riéng khoi
cac peak khac.
- Béi voi mau thir thém chuan, séc ki db cho peak c6
cling thoi gian luu véi peak cua arbutin trong mau thir
va mau chuan don 1¢, vai dién tich peak xap xi dién tich
peak cua 2 mau don 1¢ cong lai.
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3.2.2 Tuong thich hé thong
Bang 1 Tinh tuong thich hé thong cua phuong phap dinh
lwgng arbutin trong mau kem Iam tring da Cenlia

STT Thoi gian Dién tich peak
lwu (phut) (mAU)
1 4,505 3.828.736
2 4,505 3.805.918
3 4,507 3.783.070
4 4,507 3.765.899
5 4,507 3.748.847
6 4,505 3.735.784
B 4,506 3.778.042,3
SD 0,0011 35.093,4
I?f/‘;[)) 0,0243% 0,9%

Bang 1 cho thdy ca thoi gian luu va dién tich peak déu
¢6 do léch chuan twong dbi nho hon 2%, ching toé diéu
kién sic ki lwa chon dat yéu cau tinh twong thich hé
thng cua phép phan tich dinh tinh va dinh lugng.
3.2.3. Khoang tuyén tinh

Dé danh gia khoang tuyén tinh, mot day dung dich
chuan c6 ndéng do arbutin chinh xac thuoc khoang 5 -
400 ug/mL trong hon hop ACN:H.O (80:20) dugc
chuan bi va loc qua mang loc 0,22 pm. Cac dung dich
chuan nay duoc lan luot tiém vao hé théng.

HPLC sir dung cac diéu kién da luya chon & trén. Két
qua dap ung trén sic ki db (thong qua dién tich peak)
cho thiy phuong phap phan tich da x4y dung cho dap
g tuyén tinh tét véi arbutin trong khoang nong do
phan tich tir 5 dén 400 pg/mL (Bang 2).

Bang 2 Két qua khao sat khoang tuyén tinh cua arbutin

Nong d¢ Dién tich peak
ST (ugim) (MAU)
1 5 170.050
2 10 347.749
3 25 892.094
4 50 1.821.110
5 75 2.683.676
6 100 3.587.103
7 125 4.600.833
8 150 5.426.753
9 200 7.226.225
10 250 9.178.880
11 300 10.828.561
12 400 14.314.747

Phuong trinh hdi quy tuyén tinh xac dinh dwoc lay =
36033x + 15107 voéi hé sb twong quan R? = 0,9998.
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3.2.4 B chinh xac
Bang 3 D9 lap lai trong ngay ciia phuong phap dinh lwong
arbutin trong mau kem lam trang da Cenlia

X Dién tich Lwong

Ngay | Lwgng j R
1 can (q) peak arbgtm tim

(MAU) thiy (pg)

1 0,5029 | 2.641.563 72,8902
2 0,5043 | 2.669.531 73,6664
3 0,5044 | 2.654.369 73,2456
4 0,5016 | 2.663.520 73,4996
5 0,5013 | 2.652.435 73,1920
6 0,5020 | 2.658.119 73,3497
Trung binh 2.656.589,5 73,3073

RSD (%) 0,4% 0,37%

Bang 4 Do chinh xac lién ngay cta phuong phap dinh luong

arbutin trong mau kem lam tring da Cenlia

Ngay | Lwong Dién tich Lu’(:rng\
5 cén. © peak arbytln tim
(mAU) thay (ug)
1 0,5006 | 2.610.823 72,0371
2 0,5008 | 2.615.650 72,1711
3 0,5057 | 2.637.756 72,7846
4 0,5033 | 2.644.301 72,9662
5 0,5059 | 2.645.964 73,0124
6 0,5069 | 2.653.443 73,2199
Trung binh 2.634.656,2 72,6986
RSD (%) 0,7% 0,66%

D6 chinh xac (gom do lap lai trong ngdy va khac ngay)
cua ca phuong phap duoc danh gia qua két qua ham
lwong arbutin sau 6 1an phan tich doc lap cuia mdi mau
thir va dat yéu cau vé d6 chinh xéc, thé hién qua RSD
cua d¢ lap lai (Bang 3) va do chinh x&c lién ngay (Bang
4) 1an luot 12 0,37% va 0,66%.
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3.2.5 Do ding

Do dung cua phuong phap dugc danh gia bang cach
cho thém chinh xac mot lwong chat chuan can phan tich
vao cac mau thtr (Bang 5). Véi phép tha dinh luong,
lugng chat chuan thém vao mau tha 13 80 pg, 100 pg
va 120 pg. Tai mdi mic ndng do chuan thém vao, thuc
hién it nhat 03 mau doc l1ap va tinh ti 1& thu hdi cua cac
Mau nay.

Két qua thyc nghiém (Bang 6) cho thdy phuong phap
dat yéu cau tham dinh vé do dung véi ti 1¢ thu hoi tot
(tir 99,43% dén 101,98%).

Bang 5 Luong thém vao va luong tim thay trong thir nghiém

do dung cua phuong phéap dinh lwong arbutin trong mau kem
lam tring da Cenlia

Lu’(:rng Dién tich Lwong tim
STT | thém I;(mAU) thay (ug)
vao (ug) pea y (1
1 2.592.173 71,5196
2 0 2.594.205 71,5759
3 2.582.657 71,2555
4 5.528.348 153,0053
5 80 5.519.105 152,7488
6 5.541.078 153,3586
7 6.188.650 171,3302
8 100 6.165.933 170,6998
9 6.162.935 170,6166
10 6.874.723 190,3703
11 120 6.885.161 190,6600
12 6.944.803 192,3152

Bang 6 Ti I¢ thu hdi ciia phuong phap dinh lugng arbutin
trong mau kem lam trang da Cenlia

Luwong Giatri Luong .
A N S Ti l€ thu
thém vao | trung binh | thu hoi h(“)i.("/)
(1]
(19) (19) (19)
0 71,4504
80 153,0376 81,5872 101,98
100 170,8822 99,4318 99,43
120 191,1152 | 119,6649 99,72

3.2.6 Xac dinh gigi han phat hién, gi¢i han dinh lugng
Gi6i han phat hién va gi¢i han dinh lwong cua phuong
phap duoc xac dinh dua vao phuong trinh hdi quy tuyén
tinh di xac dinh theo quy tic “3 ¢”: LOD = 3,3xS,/b
va LOQ = 10xS,/b véi S, la sai s6 chuan cuay va b la
hé s6 g6c caa phuong trinh hdi quy tuyén tinh.
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Bing 7 Phuong trinh héi quy tuyén tinh, hé s6 tuong quan 4 Két luan
(r), LOD va LOQ

Phuong Nghién ctu da xay d}rng thanh cépg quy trinh d‘jnh
trinh hoi luong arbutin trong mau kem Iém trang da Cenlia be‘}ng
quy r S, LOD LOQ phuong phap HPLC ¢ nhimg dieu kién sau: hé thong
tuyén (ug/mL) | (ng/mL) HPLC Arc Waters dau do 2998 PDA, cot
tinh LiChrospher® 100 RP-18 (25 cm x 4 mm x 5 pm)
y= Hibar® RT 250-4, Merck, Dtc; detec:[or: PDA 283 nm;
15107 toc d6 dong 0,5 mL/phdt; nhiét @6 cot: nhiét do6 phong.

Phuong phap dinh luong arbutin trong kem 1am trang
Theo két QUé & Béng 7, glé’l han phét hlén va glé’l han da dé duoc tham dlnh Chfit ché veé tinh tuong thich, do
dinh lugng arbutin cia phuong php lin luot 26,3409 daC hi¢u, do chinh xéc, 46 ding, LOD va LOQ. Phuong
ug/mL va 19,2150 pg/mL phap da duoc tham dinh hoan toan phu hop dé dinh

' ' tinh, dinh lwong arbutin trong céc ché pham lam trang
da dang luu hanh trén thi truong.

Loi cdm on Nghién ciru duoc tai tro boi Quy Phat trién Khoa hoc va Cong nghé - Trudng Dai hoc Nguyén Tét
Thanh, mi d¢ tai 2023.0137/HD-KHCN
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Quantitative determination of arbutin in whitening face cream by High Performance Liquid
Chromatography (HPLC)

Tu Minh Thanh

Faculty of Medical Laboratory Techniques, Nguyen Tat Thanh University

thanhtm@ntt.edu.vn

Abstract Arbutin is considered a crucial ingredient in cosmetic preparations thanks to its safe whitening
mechanism. In Vietnam, studies aiming to develop a process for arbutin quantification have remained lacking.
Hence, quantitative analysis of arbutin by chromatography with a photodiode array detector was carried out under
chromatographic screening conditions and a procedure for quantification of arbutin in skin whitening cream was
developed. The chromatography system performed with a LiChrospher® 100 RP-18 chromatography column (25
cm x 4 mm x 5 um); PDA detector placed in the wavelength range from 190 — 800 nm, taking chromatogram at
283 nm; mobile phase H.O:ACN (80:20); flow rate 0,5 mL/min, sample injection volume 40 pL; column
temperature set at ambient room air. The quantification procedure validated thesystem compatibility, specificity,
linearity, accuracy and precision, LOD and LOQ according to the Content and Methodology Guidelines of the
International Conference on Harmonization (ICH). In conclusion, the present study has successfully developped
an Arbutin quantitative analysis which is suitable for analyzing commercialized whitening creams containing
arbutin.

Keywords Arbutin, whitening cream, High Performance Liquid Chromatography (HPLC), Photodiode array
detection (PDA), ICH
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