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Tom tat

Mot qui trinh phan tich xdc dinh dong thoi Deoxyarbutin (dA) va Hydroquinon (HQ) trong kem
béi da my pham bang phwong phip HPLC-DAD di duwoc thiét ldp véi ky thudt chiét bang dung méi,
ly tam lanh, loc.

Chdt cam Deoxyarbutin va Hydroquinon dwoc chiét tach ra khéi nén mau kem bang ky thudt chiét
bang dung méi, ly tam lanh, loc. Dich loc dwoc dwea vao phan tich trong may HPLC, detector PDA véi
cdc diéu kién phan tich nhw sau: Cét sdc ky: Phenomenex Luna C18 (250 x 4,6 mm, Sum), pha déng
la hén hop ciia methanol - nweée (50:50), toc do dong 1 mL/phit, phat hién béi detector PDA & bude
song 285 nm.

Két qua tham dinh phwong phdp cho thdy, phirong phap ¢6 dé dic hiéu cao (LOD = 0,097ug/ml
voi HQ va 0,190ug/ml, co gioi han dinh lwong nho (LOQ = 0,321ug/ml voi HQ va 0,628ug/ml voi dA),
khodng tuyén tinh khd réng (0,32 ug/ml - 3,2 ug/ml @i véi HQ va 0,63 - 6,3 ug/ml doi véi dA), cé do ding
cao (94,01% - 104,37% voi HQ va 97,21% - 99,39% voi dA), do lap lai 16t véi gid tri CV% nhé (RSD lom
nht ciia t,: 0,376% voz HQ va 0,183% véi dA; RSD I6m nhit cia S a 2,46% véi HQ va 2,98% véi dA),
thoi gian phan tich sdc ky vira phai (25 phiit cho 1 lan tiém mau). Phwongphap dwa ra da dap vng cac
Yéu cau ciia phwong phdap phan tich cac chit ¢é nong dg nho ciia AOAC.

Tir khéa: Deoxyarbutin va Hydroquinon, dinh lwong chat cam dA, chat lam trang dA, HPLC- dA va HQ.
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Abstract

A simultaneous analysis procedure for the determination of Deoxyarbutin (dA) and Hydroquinone
(HQ) in cosmetic skin creams has been established using High-Performance Liquid Chromatography
with Diode Array Detection (HPLC-DAD).

The banned substances Deoxyarbutin and Hydroquinone, were extracted from the cream sample
matrix by using solvent extraction, followed by cold centrifugation and filtration. The filtrate was
subjected to HPLC analysis using a PDA detector under the following conditions: Chromatographic
column: Phenomenex Luna C18 (250 x 4.6 mm, 5um), mobile phase: a 50:50 mixture of methanol and
water; flow rate 1 mL/min, detection wavelength: 285 nm.

The method validation results indicated that the procedure exhibits high specificity with limits of
detection (LOD) of 0.097ug/ml for HQ and 0.190ug/ml and and 0.190 ug/mL for dA. The method also
has a low limit of quantification (LOQ) of 0.321 ug/mL for HQ and 0.628 ug/mL for dA, along with a
broad linear range of 0.32 ug/mL to 3.2 ug/mL for HQ and 0.63 ug/mL to 6.3 ug/mL for dA. The accuracy
is high, ranging from 94.01% to 104.37% for HQ and 97.21% to 99.39% for dA. Repeatability is also
satisfactory, with a maximum relative standard deviation (RSD) of 0.376% for HQ and 0.183% for dA,
and a maximum RSD for spiking of 2.46% for HQ and 2.98% for dA. The chromatographic analysis
time is reasonable, taking 25 minutes per sample injection. The proposed method meets the analytical
requirements for detecting low concentrations as outlined by AOAC standards.

Keywords: Deoxyarbutin, Hydroquinone, Quantification of banned substances dA, Whitening agents dA,
HPLC- dA and HQ.
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1.Dit van @é

Hydroquinon (HQ), tir lau da duoc
xem la chat lam tring da nhod kha ning wc
ché manh enzym tyrosinas - enzym chinh
tham gia vao qud trinh tong hop melanin
[1-2]. Tuy nhién, vi¢c su dung Hydroquinon
kéo_dai hodc véi nong do cao co thé gy ra
nhiéu tac dung khong mong mudn nhu kich
ung, viém da, tang sdc t0,... Dung lau dai
gy doc tinh len gan, than tham chi 1a ton
thuong té bao, nguy co gy ung thu [1-2].
Tai cac nugc Chau Au (EU), Hydroquinon bi
cam hoan toan trong m§ pham tr nam 2001.
O My, tir nam 2020, FDA qui dinh HQ chi
dugc dung dudi sy ké don cua bac si [2-3].
Thong tr 06/2011/TT-BYT ngay 25/01/2011
ctia B Y té quy dinh vé quan 1y my pham
da dua Hydroqulnon vao danh sach bi cam
trong da s6 cac san phdm my pham 4]

Deoxyarbutln (dA), mot dan xuat moi
cua arbutin, c6 co che; tic dung tuong tu
Hydroquinon nhung cau trac 6n dinh hon,
it gay kich img va dugc chung minh Ia cé
kha ning tc ché tyrosinas manh mé. Tuy
nhién, Deoxyarbutln 1a chat c6 doc tinh
cao, tiém an nguy co gy ung thu [5-6].

Thiéu dwr li¢u an toan nghién ctru Iam sang
dé chung minh Deoxyarbutin an toan véi
nguoi st dung, dac biét 1a khi dung lau dai,
kha néng tich Iy va anh hudng toan than
chua c6 tai liéu day di hoac chua dugce danh
gid nghiém ngdt nén da bi loai khoi danh
sach chat duoc dung trong my pham. Theo
cong vin s6 7048/QLD- MP ngay 25/7/2022
cua Cuc Quan 1y Dugc vé viéc cap nhat quy
dinh vé cic chat sir dung trong my pham,
Deoxyarbutm da dugc dua vao danh sich
cac chat bi cAm dung trong my phdm (Tham
chiéu s6 1657 tai Phu lyc II) [5].

Viéc tim kiém nhung hoat chit nay trong
k1em tra chat luong my pham dang 1a yéu
cau cap thiét ciia h¢ thong kiém ngh1em Tuy
nhién, hién nay ¢ Viét Nam méi c6 phuong
phép kiém tra Hydroquinon [4], [7], chua c6
phuong phap kiém tra Deoxyarbutln Trong
bai vict nay, chung t6i xin gidi thidu két qua
nghién ctu x4y dung phuong phap dinh
tinh, dinh lugng, dong thoi, Deoxyarbutin
va Hydroqulnon trong kem bdi da my
pham bang HPLC. Céng thirc cu tao cua
Hydroquinon va Deoxyarbutin duoc thé hién
trong Hinh 1.

Hinh 1. Hydroquinon (a); Deoxyarbutin (b)

OH

OH 2

2. Nguyén li¢u va phwong phap nghién ciu

Ho4 chit va chit chuan

Dung mdéi, hoa chat: Methanol, acid
phosphoric dic, kali hydroxyd (KOH), Dikali
hydrophosphat (K HPO,) dat ti€u chuén tinh
khiét dung cho phan tich hodc sic ky.

Chat déi chiéu: Hydroquinon, xuét
xu: India, Lo6: PA-HQE-02400; Han
dung: 2/2027; Ham luong (HL): 99,3%;
b6 am: 0,33%. )

Deoxyarbutin, xuat xu: Germany;
L6:1353935; Han dung: 3/2027; HL: 98,1%.

Trang thlet bi

May sic ky long Shimazu detector
DAD, duoc hiéu chuan dinh ky (VKN/
MP/O6.23), can phan tich Mettler Toledo do
chinh x4c 0,01 mg; may ly tdm lanh; may do
pH Metrohm 780 (Thuy si), may lac vortex,
micropipet 100-1000ul, dung cu thu}”l tinh
can thiét (binh dinh mtc, pipet, ong dong,
phéu loc...).

H
o O

O

b)

Phwong phap nghién ctru

Khdao sat phwong phap xw ly méu:

- K¥ thuat phan tan mau: Cach thay
¢ khoang 60°C, si€u 4m, dung diia thuy
tinh khuay,...

- Khao sat dung méi chiét: MeOH, hdn
hop MeOH:Dung dich phosphat,..

- Ky thudt lam trong mau: Ngém trong
nudc da, ly tdm, loc qua mélng loc 0,45 pm.

Khao sdt, lu’a chon cdc diéu klen phan
tich: St dung he thong sdc ky long cao ap
HPLC - DAD; Cot CI18 tur nhiéu hing, -
Thanh phan pha dong, - Ty 1€ pha dong; -
Téc d6 dong.

- Budc song phan tich; - Chuong trinh
rua gidi; - Thé tich tiém,.

T ham dinh cac phzro’ng phap da
chon: Vé tinh thich hop cua h¢ sac ky, do
dac hi¢u, khoang tuyén tinh, do chinh xac,
do dung, gidi han phat hién (LOD), gisi
han dinh lugng (LOQ),... Cac két qua thyc
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nghiém duogc tinh toan va xu 1y théng ké
trén Microsoft Excel véi cdac ham thong ké
thong dung Két qua tham dinh pha1 dat cac
yéu cau cta phan tich cac chat ¢ nong do
nho [8 10]

3. Keét qua nghién ciru

Phwong phap chuin bi mau

Miu trang: La dung moi pha mau
(DMPM): Hon hop ctia Methanol:Dung dich
dém phosphat pH 5,5 (50:50), loc qua mang
loc 0,45um.

Miu chudn: Pha tir cac chat chuan
Hydroquinon va Deoxyarbutin.

Dung dich chudn hén hop goc I: Can
chinh xéc, r1eng biét khoang 20mg mdi chat
chuén HQ va dA vao binh dinh muc 20ml,
hoa tan va pha loang bang dung moi pha mau
dé dugc dung dich chuan hdn hop c6 ndng
d6 khoang 25 pg/ml (HQ) va 50 ug/ml (dA).

Dung dich chuan hon hop goc 2: Pha
loang dung dich chuan hdn hop goc 1 bang
dung moi pha mau de duoc dung dich chuan
hén hop gbc 2 ¢6 ndng do khoang 2,5 pg/ml
(HQ) va 5,0 pg/ml (dA).

Mau placebo La mau kem khong chua
cac chat can nghién ctru. Mau Placebo dugc
bao ché dudi dang kem chtra cac thanh phan
co ban ctia mot san pham kem.

Cén chinh xdc khoang 0,5g mau kem
vao cbec cod md 50ml, thém khodng 10ml
hdn hop pha mau, dung dtia thuy tinh phan

tan déu kem trong coc. Pat trén cach thuy
¢ nhiét do dudi 60°C trong 15 phut thinh
thoang khuay, chuyen hon horp tur tr vao binh
dinh mirc 20ml 161 trang ria tur tr v6i dung
modi pha mau cho dén vach, lic déu. Ngam
trong nudc da lam lanh 30 phut ly tdm véi
toc do 10000 vong/phut trong 10 phut, thu
16p dich trong, loc qua mang loc 0,45um.

Miu tw tgo: Dugc tao ra bang cach
thém céc chét cin phan tich (dA va HQ)
vao mau Placebo ¢ cac nong do khac nhau,
khudy tron déu.

Can chinh xédc khoang 0,5g mau kem
placebo vao coc c6 mo 50ml, thém 2,0 ml
dung dich chuin hén hop goc 1 va them
khoang 10ml hon hop pha mau, xur li glong
mau Placebo, bit dau tir “dung dta thuy
tinh... qua mang loc 0,45 um

Khio sat diéu kién sac ky

Thir nghiém duoc tién hanh trén hé
thong sic ky Shimazu detector DAD, ¢t C,
(250x4,6 mm, Sum), Thé tich tiém: 20u1
Tdc do dong: O 8 ml/phut va 1,0 ml/phut voi
pha d6ng MeOH - dung dich dém phosphat
pH 5,5 ¢ cac ty I¢ (60 40), (55:45), (55: 45)
va (55:45). Két qua cho thay pha dong 6 ty
1¢ MeOH - dung dich dém phosphat pH 5,5
(50:50), toc do dong 1,0 ml/phut; cho pic can
dbi, dugc tach riéng blet thoi glan luu phu
hop nén dugc chon cho nghién ctru tiép theo.
Két qua thé hién ¢ Hinh 2.

Hinh 2. SKP miu chuin Hydroquinon va Deoxyarbutin & ty 1¢ pha dong MeOH:
Dung dich dém phosphat pH 5,5 (50:50).

ALl
10.0

1.35F | Hydroguinan

7.5

PDA Bulti 1]

16407 | Dacayarhutin

oo 2.5 S50 TS5

Lia chon bwdc song phdn tich: Quan
sat pho DAD va chon bude song 285nm ¢6
cuong do hap thu manh va duong nén 6n
dinh, cho tin hi¢u 16 nhat, sic nét.

Tham dinh phwong phap phan tich

10.0 12.5 15.0 17.5 =
Tinh twong thich ciua hé thong
Phén tich sac ky lap lai 6 lan mau chuén
hon hop gbc 2, ghi lai sac ky do, dap ung plC
cua 6 lan phan tich. Két qua dugc néu ra &
Bang 1 va Hinh 2.

Bang 1. Két qua tinh thich hop hé théng Hydroquinon va Deoxyarbutin

Hydroquinon Deoxyarbutin A 1n
5 - PP v | HEésophan
Mau | Thoi gian luu | Dién tich pic | Thoi gian lvu | Dién tich pic giai (Rs)
(phit) (mAU) (phit) (mAU)
1 3,337 70541 15,32 65805 32,89
2 3,342 70310 15,295 66220 33,01
3 3,337 70278 15,273 66100 32,86
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4 3,336 70227 15,258 65186 32,92
5 3,343 70295 15,255 65589 33,02
6 3,342 70256 15,245 65923 32,96
TB 3,3395 70317,83 15,27433 65803,83 32,94
SD 0,00314643 113,1785 0,028338 374,9621 0,07
RSD 0,22
(%) 0,09421849 0,16095 0,18553 0,569818

Két qua: Bang 1 cho thay, ¢ tit ca cac
mau, Hydroquinon va Deoxyarbutin gid tri
d6 léch chuan tuong ddi cia thoi gian luu
(RSD, < 1%) va cua dién tich pic (RSDsplc
< 2%) deu dat yeu cAu. Hé s phan giai gitra
cac pic 16n, cac pic tach xa nhau, Rs 16n hon
nhiéu hé 6 phan giai quy dinh 14 1,5. Nhu
vay, hé théng 6n dinh va phu hop dé dinh
tinh, dinh lugng dong thoi HQ va dA trong
mau kem.

Dj dic hiéu - chon lgc ciia phwong phdp

Trén SKP cia mau trang va mau

placebo (Hinh 3.a va 3.b) khong xuit hién
pic c6 thoi gian luu twong ing voi thoi gian
luu cua pic thu duge tir SKD mau chudn va
mau tu tao.

Trén sic ky dd cua miu tu tao (Hinh
3.d), cac pic dA va HQ trong mau kem dugc
nhén dién 10 rang va cd thoi gian luu tuong
ung voi thoi gian luu cta céc pic thu duoc
tr SKP méu chuén hdn hop (Hinh 3.c). Cac
pic nay tach khoi nén mau va tach khoi nhau.

Nhu vay, phuong phap dat yéu cau vé
do dic hiéu va chon loc v&i mau kem.

Hinh 3. SKP cac mau: mau tréng a); mau Placebo b); mau chuin hdn hop c); mau ty tao d)

0

-5

PDA Multi 1

() 25 50
1 PDA Multi 1/280nm 4nm

5

PDA Rulti 1

0.0 25 5.0
1 PDA Multi 1/280nm 4nm

PDA Multi 1

387 [ Hperogunon| |

85487 { Docuyarbutn

0o 25 50 75 100 125 160 175

min c)

Duwong chuin va khodng tuyén tinh

Str dung dung dich chuan hdn hop
gbc 1, tién hanh pha diy dung dich chudn
voi ndng d6 thap nhit 1a giéi han dinh

min b)

e T PDA buff 1

o
2,455 | Hycroguinan
15470 Deoxyarautn

o 5 10 15 20 25 a0

wd)

luong dén ndng dd cao nhit gip khoang
12 1an gidi han dinh lugng. Phan tich cac
mau, két qua dugc thé hién trong Bang 2
va Hinh 4.
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Biang 2. Két qua khao sat duong chuan Hydroquinon va Deoxyarbutin

Hydroquinon Deoxyarbutin
Mau Nbng do Dién tich pic Nong do Dién tich pic

(ng/ml) (mAU) (ng/ml) (mAU)
1 0,321 8775 0,628 7699
2 1,285 34772 2,514 32782
3 2,056 57105 4,022 52963
4 2,569 70199 5,028 65307
5 3,083 85131 6,033 79771
6 3,854 106503 7,541 99742

Pudng chuin y=27689x -354,73 y=13298x — 731,04
Hé sb twong quan ~0,9998 ~0,9998

Ké; qua: trong khoang ndng do6 HQ: tir
0,321 dén 3,84 pg/ml va dA: tir 0,628-7,541

pg/ml, ¢ su twong quan tuyén tinh chat ché
gittanong do va dién tich pic voir~1(0,9998).

Hinh 4. D6 thi tvong quan tuyén tinh giita néng d6 va dién tich pic cia HQ: a) va dA:b)

120000
y - 27689x- 354.73
100000

20000 /

R:-09908
i

120000

100000

¥ =13298x - 731.04

80000

60000

R?-0.9998 7
~

40000

20000

o

hoo om 200 30w  aceo 5o . b
D chinh xdc ciia phwong phdp: Két q)ué thé hién & Bang 3 )
Bang 3. Két qua do chinh xac ctia phuong phap
Hydroquinon Deoxyarbutin
Méu Thoi gian | Dién tich pic | Nong dd | Thoi gian Dién tich Nong do
Iuu (phut) (mAU) (ug/ml) | luu (phit) | pic (mAU) (ng/ml)
Thir ngay 1
1 3,375 66070 15,363 62644
2 3,378 66453 15,342 62535
3 3,385 66734 15,363 62236
0,23
4 3,379 66623 0,12 15,352 62808
5 3,374 65451 15,341 61249
6 3,382 65443 15,346 60967
RSD (%)
n==6 0,1233 0,8684 0,0592 1,2496
Thir ngay 2
1 3,355 64726 0,12 15,418 61601 024
2 3,349 65395 15,362 63248
3 3,359 68422 15,394 66300
4 3,355 69346 0,13 15,374 66294 025
5 3,358 68759 15,408 64883 ’
6 3,358 69304 15,412 65247
TB 3,3673 66893,83 15,3729 63334,33
SD 0,0127 1644,295 0,0281 1887,16
R(ISIES/;) 0,3761 2,4581 0,1828 2,9797
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Két qua cho théy, dd chinh xac cua
phuong phap c6 gi4 tri RSD nho (V6i HQ:
RSD tir 0,868% dén 2,458%; Véi dA: tir
1,249 % dén 2,979 %).

D¢ dung cua phuwong phap it

Tién hanh phén tich cidc mau ty tao
& 3 muc: Nong do thap (LOQ) ndng do
trung binh 100% (MQC) va nong do cao
125% (HQC). Tai mdi mirc ndng do, tién

DUGC HOC

hanh yhﬁn tich 3 mau doc l1ap. Cach chua?in
bi mau nhu sau: Cén riéng biét vao 3 coc
¢6 mo 50 ml, mdi coe khoang 0,500 g miu
placebo, them vao cac coc lan lugt 0,25ml
(mau LOQ); 2,0 ml (miu MQC); 2,5 ml
(mau HQC) dung dich chuan hon horp gbe
1, tron déu va xu 1y mau nhu mau placebo
da néu trén (theo quy trinh phan tich). Két
qué thé hién & Bang 4

Bang 4. Két qua do dung Hydroquinon va Deoxyarbutin

Hydroquinon Deoxyarbutin
MAu | Digntich | Lueng | Lwomg | % | Dién | Lweng | Lugng | %
pic ‘(m AU) thém vao | tim lai thAu tich pic | thém vao | tim lai thAu
(mg) | (mg) | héi | (mAU) | (mg) (mg) | hoi
1 9115 6,30 6,5776 | 104,37 8128 12,342 12,2576 | 99,31
2 9018 6,30 6,5076 | 103,26 8100 12,342 12,2154 | 98,97
3 8594 6,30 6,2016 | 98,40 7956 12,342 11,9982 | 97,21
4 67843 5,42 48,9572 | 97,10 64361 98,738 97,0608 | 98,30
5 67271 50,42 48,5445 | 96,28 64033 98,738 96,5662 | 97,80
6 65683 50,42 47,3985 | 94,01 64500 98,738 97,2705 | 98,51
7 84009 63,02 60,6230 | 96,19 81125 123,422 | 122,3421 | 99,12
8 84141 63,02 60,7183 | 96,34 81344 123,422 | 122,6724 | 99,39
9 83296 63,02 60,1085 | 95,37 81049 123,422 | 122,2275 | 99,03
TB 98,78 98,77
SD 3,05 0,5
RSD% 3,09 0,51

Do thu hdi dao dong tir 94,01% dén
104,37% véi HQ va tir 97,21% dén 99,39%
voi dA. Nhu vy, ca hai chat déu c6 do dung
nam trong khoang cho phep (80 110% tai nong
do LOQ, 95-105% vai cac nong d6 khac). Gia
tri RSD khoang 3,1% (dA) va < 5% (HQ).

Khodng xdc dinh ciia phuwong phdp

La khoang nong d6 ma ¢ d6 co su tuong

quan tuyén tinh giﬁ:a ndng do va dién tich pic
va dat yéu cau vé do chinh xac va do dung
cua phuorng phap (ttr 0,32 pg/ml den 3,2 ng/
ml d01 v6i Hydroquinon va 0,63 d&én 6,3 pg/
ml dbi voi Deoxyarbutin)

Gi6i han phat hi¢n, gi6i han dinh lugng

Két qua thu duoc biéu thi trong Bang
5, Hinh 5.

Bang 5. Gid tri LOD va LOQ cta phuong phap

Tén chat LOD (pg/ml) LOQ (pg/ml)
Hydroquinon 0,0972 0,321
Deoxyarbutin 0,1903 0,628

Hinh 5. SKP mau ty tao tai LOD: a); tai LOQ: b)
oy e -

PDA M|

00 15 i0 15 0 125 160 ir5
min a)

POA Mulii 1

£ 3.4ak { Hydraguinen

£16.023 ! Decayarbuin

25 50 75 100 125 150 175

min b)
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Két luan

Qua khao sat nghién ctru, mét qui trinh
phan tich xac dinh sy c6 mdt va dinh lugng
dugc Hydroquinon va Deoxyarbutin bang
phuong phap HPLC v6i detector PDA da
duogc thiét lap.

K§ thuat chiét cac chét phan tich bang
hdn hop MeOH va dung dich dém phosphat
pH 5,5 (50:50) trong diéu kién cach thuy &
50°—60°C, lam lanh, ly tam lanh 10000 v/
phut, loc trong, lgc qua mang loc 0,45um.

biéu kién sac ky phu hop: Cot sac ky:
C18 (250 mm x 4,6 mm, Sum), phén tich &
nhiét do phong; Pha dong MeOH - Dung
dich dém Phosphat pH 5,5 (50:50); Téc do
dong: 1,0 ml/phut; Budc soéng phat hién: 285
nm; The tich tiém mau: 20 pl.

Két qua thdm dinh cho thay, phuong
phéap c6 do dac hiu cao, c6d gidi han phat
hién nhé (LOD = 0,0972ug/m1 voi HQ;
LOD = 0,1903pg/ml véi dA); gidi han
dinh luong nhé (LOQ = 0,321pg/ml voi

Tai liéu tham khao

HQ2 LOQ =0 628pg/ml v6i dA); khoang
tuyén tinh kha rong (HQ: tir 0,321 dén 3,84
ug/ml va dA: tu 0,628 den 7,541 pg/ml);
c6 do ding cao (Do thu hoi tir 94,01% dén
104,37% v6i HQ va tir 97,21% dén 99,39%
voi dA) va d¢ chinh xdc tot (46 lap lai va
do tai lap tot) véi gia tri RSD% nh¢ (Vi
HQ: RSD tur 0,868% dén 2,458%; Véi
dA: tr 1,249 % dén 2,979 %); thoi gian
phan tlch sic ky khong qué dai (20 phut
cho 1 lan tiém mau) Phuong phap dua ra
da dap ung cac yéu cau cua phuong phap
phén tich céac chat o néng do6 nho (chat
bi ¢im) trong nén mau kem phuc tap cua
AOAC, ICH va USP [8 10] Chung toi hy
vong phwong phap nay c6 thé ap dung dé
dinh hrorng Hydrogulnon va Deoxyarbutin
trong cac dang mau my pham khac hodc
kem thudc diéu tri, kem lam trang da dé
xem xét sy nhiém chét cAm nay cling nhu
xac dinh ham lugng cua ching trong céac
dang mau kem bdi da.
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