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1. SE3EERSY

1.1 EENUESiAF

OB AL s e2695 B T ROR M AL, 2475
AN A% EEREF AT

ML P XS 205D, &M 0.01 mg, Hi LA
PIER Z A F] .

PR -
EZG A A FERAT, A,

ZIEEHAAE: 10 mL, {48 JJG196-2006 7 FH B F 2
e E N AR,

A 1.0mL. 10 mL, &% JJG196-2006 %

PORRARE MR E N A,

o —REIRTY: PR, BePure A,

Il Eisal, BoRmma AT,

SRS HIAC: B
1.2 (UBS TS

& f£: ZORBAX SB—C,4 (4.6 mmx25cm) ,
Agilent; JRZIAH: 7K, HEE, Vi@ 0.5 mL/min; FEFRR
fE: 20°C 5 BREEVEBIREF I 1M,

ImL, 2mL, 10mL, 20mL., 100 mL,

#

2025/9/30 18:22:34 ’7



| T T

W P HARHE254F3.indd 161

=1 REMEREERER

1] /min K 1% FHE 1%
0.0 95 5
21.0 95 5
220 55 45
43.0 50 50
48.0 50 50
48.1 0 100
50.0 0 100
50.1 95 5
60.0 95 5
1.3 HRBRHE&E

HURERIRAT, REEEFREL 1.0 g B, 43508 T 10 mL A
ZELLEE T, IIAFBEZEZIE, WWIER 30s, (M52
BUARIFEMRA] . %28, WFEHEE20 min, HUE R =,
Ui &R (i 0 5000 t/min 2 38 250005 min, BRI E
0.45 pm PEPLPE, FERAIEI, HEIEM, AIEFEA
W, BEEEE
1.4 iR BT A R &

FER PRI o — B AREF AR 1 20 mg BT 20 mL A Bl
W ITH B RIEMBE R LR, AR R, M
HU10 mL A S A0 BT 100 mL 299, il R A
FBAIEE, PR SR I 2B Stdgo FE# B EL0.1 mL AR
T T T 2R VA Std BT 10 mL A=, 0 R R
ZZIE, FPRIE R PRE AR Sd,, FERFEEL0.1 mLAR
WESRFRE T ZVAR Std BT 2 mL A, il R
ZIE, AShR I St bRt 2T Std,, RG2S B HUPR VAR
0.1 mL, 0.2mL, 0.5 mLFRiESREZ2% Stdg, D01E
T34 mLARIH, IR BB EZIRE, 1SR
2RI Std,~Stds.
1.5 SEIR ik

o3 B 25 WESURR i A v B v ORI RE T IR A
5L, EA RO GO E, B R 2k A

e,
2. W iEn
FEAH o — BESRAF &l A RN -
o PXY (1
m
A o —FMF o -FERTFNEE, ngg;
£ —— RAFRE 2T [ AR B T o — BRI Y

——

RSN

JEHEE, pg/mL;
v——FEAAE TR RERER, mL
m——FERFRFEE, g0

3. MEARHEERRIF

IS FEFN R AL AT, o — BB & B AT
SERRIFEFETALITUAE: (1) FRERERE (P | R
WerbFRaE (M)« FRIERVATIRIE (Vo) FORRIE 22 4L
A (F) 5 (2) FEMFRELD (My) | FERRIEIS (V) H
FEMPEENE (Hy) 5 (3) mBORHEAERRN (1),

4. FREESEBNITE

4.1 SN AREENSRB, urel(C)
4.1.1 BRIl A AR AR IEAN 1 FE wrel (P )

WE EARTE o — BRI FRIE M 258 99.8%, AT
HEH £2.0%, R R SO B N u
(Py) =0.02/+/3 =0.0115,

4.1.2 Rl SR AR AR uy (Mg )

FEREFREL o — RRALH AR 20.26 mg (M)
BHIAMAE A =AFERE: OEEMHE; %
R, RIATEEE; QR A A & B 4t

WRARTAIIBGEIESS , R85 0.01 mg, fEs
JE(H e=0.1 mg, FBRRIFIRZEN £05e,

WA (=3 ), KRS R E E u
(M,) =0.05/ /3 =0.0289 mg,

KTHF PRI RHELE u (M,) , A
FRPo

IR 0.01 mg, SHERGEAFHENTE

it
e

H £0.05 mg,

FEH: u (My) =0.01/2/ /3 =0.00289 mg, %K FFRitN
SVt K iR 2 N 1.5e, B10.15 mg, MR oM

(k=~3 ), TPk AR R E B u (M) =0.15/~/3

=0.0866 mg.

YRR BRI A R -

UM +uM,? +uM? =0.0913mg o

R AP AR SR — IR, FREEAREE—IR,
B, u (My) =12x0.0913* =0.129mg o

TN St R B A FRVEA B FE N s g (M) =
(My) /M,=0.00637,

ST AR
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4.1.3 FRIESD IR & A FREAE L wa (Vi)
FebriE i B R . A RIRADR A E
539 OREERHEATIER; QARMEMEIIERL; O
B2 SRR . ISR 2
%2 EEIE "

aE (AGL) P SRS
SR 1 +0.008
PR 10 +0.05
7R 1 +0.010
A 2 +0.010
R 10 +0.020
A 20 +0.03
faayiy 100 +£0.10
MRS 3257 B BRI & FE S5 AR, SRAG6 i
FHFHERHEE

Uy, (V) =35 0.0033 12 +0.002107 + 3 0.0041 > +0.00210 +0.000949° +0.000779° +0.000634°
=0.0108 ,,

1# B8 JIF1059.1-20125 | JJF1135-2005" F1 GB/T 12808—
20157 GB/T 12807-1991"" GB/T 12806-2011" (1) 7
R, W=, Bl=J6 , MEWRE . AR A
SEFE . BUKMAFUEZIKRECH 2.1 x 107°C, 1856 == (iR
fE £4 CURNAEZ), BONZhEK(ES °C, PMNER &
i, Blk=+3, IHERNES,

4.1.4 BRI HIZE LA B AR E B u o (F)

FIC o) b 1 2 R, B — VR A E 29k, AR
FEX OB AARR, TR YOI AA AR, SULA AR i 2 A5
LTI (Y=atbX), W& S5 RINE bRiE 2y r=
1.56 x 10°+5.76 x 10* X, HHICZREL r=0.9999, X [A]—HF it ik
177 6K, WRFEETHAME C=20.06 ng/mL.,

N (2) T VEREIREGRZE S, #2450 (3)
T o - BRI TR P RIEA & u(F) , MR EERTT

FIZER .
SF _ ZiﬂZ’nj:EY; _Y:) ( 2 )

I R B (S N
=5 J“mfz:lz::(xy—f)z )

S X
)3 (4)
mn

FUHH s Yy (U 7 o o 28 250 JEE AT o 1 e
FRIEAH 5

Y—— 2N T R A bt 2 A Uk B RO I () i TETRR o
XN

Co— LM77 & V1 S 45 50 (B 9 B S35 (B, g/

mL;

X P Rl Ze R B IR VR P45 (H, pg/mL;

P—— Rl EREL (P=6) 5

n—— FRiE 2RI AR EE ML (n=6) 5

m P VB T 2 VA I A A U B Y T AT AR
(m=2) ;

Xy—— PRI R AR VR BE I (B, pg/mL.

=4 INERLIE S I NN RERE
a pg C'" 1/11L" ng )? r;L" g ’ o gu(f)njL"

a—AERTT  20.06 31124 93815 1.56x10° 0.306
TARIfE Hl LA A BRSBTS E N : uy (F) =u
(F) /C=0.0153,
4.1.5 bRt thZe5 | NS PRI E I u,, (C)
PR 2SI AR PR AT E E H w (Pr) ot
(M) | ug (Vo) ug (F) 5, AP

urel (C) = \/urell)R2 +urelMR2 + Z"relVVRz +ur21F2 = 0'0229 o

=3 IREEMA S5 I N RERE

artl (AZL)

FOEAHIE L /mL

TEBIIIAREATIE S /mL

BN PRI E

1 mL 43 FENREES (I TR0)
10 mL 43
I mL 25 (=300
2 mL &
10 mL 75
20 mL 7%

100 mL 255

0.008/ /6 =0.00327
0.05/ /6 =0.0204
0.010/6 =0.00408
0.010/v/6 =0.00408
0.020/ 6 =0.00816
0.03/+/6 =0.0122

0.10/ /6 =0.0408

(1x2.1 %107 x 4)/ /3 =0.000485
(10 2.1 x 107* x 4)/ /3 =0.00485
(1x2.1 %107 x4)/ /3 =0.000485
(2%2.1 %107 x 4)/ /3 =0.000970
(10 x2.1 X 107* x 4)/ 3 =0.00485
(20 2.1 x 10 x 4)/ /3 =0.00970

(100 x 2.1 x 107 x 4)/ /3 =0.0485

+/0.00327" +0.000485" /1= 0.00331
1/0.02047 +0.004857 /10 =0.00210

0.00408" + 0.000485% /1= 0.00411
4J0.00408% +0.000970% /2 = 0.00210
J0.00816% +0.00485% /10 = 0.000949
J0.0122% 4 0.00970° /10 = 0.000779
J0.0408% +0.0485 /100 = 0.000634
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42BN AREENRE, U, (S FoHRMEER (n=6)

42,1 BRSBTS, g (M) o
DURE 5 I FRRERE 1.0065 gl (My=1006.5 mg) , & HF @kl &2 &3 @its #lks fike FHE

AN 0.1 mg, =1 me, BAAVFREY £05e, B T

+0.5 mg, IR PRES A A EE u (M,) =0.5/3 ;;E 198.74 20071 2019 20071 199.48 194.16 19928 2.74

=0.289 mg,
FAFEL PRI N E S u (M;) , TR
TR/ 0.1 mg, RG] AR E

PG 2 B T 2 R T R AN 8 TSR g
(H,)=u (H,)/H =0.0137,
424 FERRS IR EE gy (S)
R u (Ms) =0.1/2/3 =0.0289 mg. HARPHFAHI AL BEH S I BIFAREAHE I ug (M) g (V).
M K RFiEZEN1.0e, BI1.0 mg, BB M7= AL R AN uy (H.) Sk, B
SEFE u (M) =1.0/ {3 = =0.577 mg.
FRYRFRERIBRIE AR N -
JuM [ +uM] +uM =0.646mg .
KRR CFEM—IR, 4RE—R) , u (M)
=2x0.646" =0.914mg .
TFE SRR S AT FRIEATRE A wy (M) =u
(M) /Mz=0.000908
422 FEFITEH S S AR, uy (V)

U S =1 M +u Vi +u HE =0.0138
4.3 SMBRBEBIBEIANTREE, uy (1)

5L iRV Re S DS R a g iR Ve Tt D AN (RT3
AFIE, (ESIATEE, S ENEEE N E
B, AR
4.4 ERAEIRERREE, v, (W)

AT AR E R L 7 7R o

rel

KT RCETEER
AR Y T RS SR BT BE R, 4080 preeemrs prepr————
B ] o . FHERRE  #4 e TBE RSR e
S B E T QR 225 SEv C F Sf 5E B AESE e
B% 413 PRI AMAERTR A, GHakgay R w0 oo s
(BHR10mL2SH ) (ORHERE, TTEgRINES, PR g (M) 000637 5 ©) 00229
u,c, .
TP P RE W A TN AR X R O R W ’fﬂ“ﬁﬁ’fmﬂ wo (V) 00108 4
|
e ou,, (V) =0.000949 FREREILS  ug (F) 0.0153 1
423 REREE MR AR 1y (Hy) FRRFREL g (M) 0000908 7
. . P e I FERERIF uy (V) 0.000949 6
%%\Epﬂ‘ﬁ—ﬁﬁztp o _EQ%HE/‘J{—:’TE&{TT6&(¥ ﬁ;ﬁuﬂﬂﬁ%i‘i Urel (8 0.0138
v N . N . . o uy (Hy) 0.0137 2
FE (n=6) , SEMFLERIES, WA (5) Pk id

A AR, 54 (6) Wtk WA : 6l =, C +u,5 .
O T T SCHG IS o — BESLFF & B4 199.28 pg/g, M
u(W)y=u, (W) x H =0.0267 X 199.28 . g/g=5.32 pug/g.
(5) 45 FEHETHREERERER
B R T k=2 CEEHEER95% ) " M o — BESRTFAY
T IBAHIERE R : U=k x u(W)=2 % 5.32 pg/g =10.64 pg/g.
AP oo ERIREG HOVEAERD o -BRRTE Y o — RESRTFIIE 45 00 199.28 pg/gF, W& B 4E %

)Xo

u He=uHg/H (6)

B, HNnOlEN o - BEF S, TR (199.28+10.64) nglg, k=2,

=S5 FRAERES S I NI REREITE

aE (AgD) MAERHE EE /mL VBRI 2 2 /mL B AR AR,y (Vs)
N 10x2.1x10"%x4
10 mLZI & s 0.020 V6 =0.00816 (10 —(;<O(;)48;< VB 70.008162 +0.00485% /10 = 0.000949
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5. Zig51He

A5 2023 £ 55 41 SaE s rp (At o - RBP4 4
PR R ), Wt iR o — BRI & Bl A T
ZUNE, RS ENES A (199.28 +10.64)
ug/g, k=2, ESHEEE95%, TEATH A HTLEEd R4 A
WE EIRIESS , VMR T AT o, e TS
TR (A S A R R T B AAE

Wt A LN, FEA R o - BRI A RH & 1
PG, Bl 2 Ul S AR i 0 R Y B R R RN
SEMERUR,  JCHEAR AR M 2 & AN & B BRI o (5
FHo BT, ARSI, Eep iR
WEHZE IR EEIXIR], JFIE 488 IR SR BE 8L, DA LR
E5 Sk i S iR | N e B e gt 2 DAV S Ny iiE2
WA RREIRRE . [, BRI FAT I EREL, DA
WA BENIRZE, AR E . Hk, WA
AR AT A B B E RS RAIASE, RINE S
FAE A SEUMEA 1.1%, FHLES B (1w 22 AR Sl &
HE MR AT E B AR E, i, H#
TE WL AR TR R IR, X R I TR BRI,
FPERAR TR IR T, DM pERR e,
BRI LS SR A T Sk, RS, ROIBRAR IS A
BOEEI, SRFEL AR, FORERVERIRREFIRLTEAL,
WO ERFIRTEINNAHERE, FIRLRREX
BERRHRE BRSO, DA I B A5 SRR, S
AR RS R EOR TR

ISR R AR i AL R SRS W AR 7 i
Hl. BT TR —E e TR AFEIEORS I
T, GRS AN R R AT e e R I iR 22 SRR
IR, WERERHT R S AR IRy,
TAHE LB A R BB 2 I R IR 205, AeRpcEr™
MIFERAS; TERURIBATINBL, S5 & A BTG AR T 1
BRI AR, R SR R

AT, @ik ™, AP EEE T e
ST SE SRR o - REELAT ARSI T, X BT
FRE . L. TS IR A T A g
G, BIFESETAE T, d T BAREEE, R
SR N RSO ORI R R o I 24 B
JF 2023 4 55 415 T8 45 R AT (AR o - RBIR 1T 44
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Uncertainty Evaluation for Determination of a-Arbutin in Cosmetics

Wang Qi, Zhang Hua-jun, Di Zheng, Liu Qi
(Beijing Institute for Drug Control(Beijing Vaccine Inspection Center), Beijing 102206)

Abstract : In order to reasonably characterize the measurement results, the influencing factors in the measurement
process of a-arbutin in cosmetics were analyzed, and an evaluation method for the measurement
uncertaintywas established. Referring to the Notice (No. 41 of 2023) of the National Medical Products
Administration on the inclusion of 21 revised items, including pH value determination methods for oil in
water cosmetics, into the Safety Technical Specifications for Cosmetics (2015 edition), the determination
of a-arbutin in cosmetics is carried out, based on the "inspection methods for four raw materials including
o-arbutin in cosmetics". In accordance with JJF 1059.1-2012 Evaluationand Expression of Uncertainty in
Measurement, a mathematical model for the determination of a-arbutin was established and each source
and uncertainty component were analyzed and evaluated. The content of a-arbutin in cosmetics was 199.28
ng/g and the relative expanded uncertainty of measurement result was 10.64 pg/g (k=2, confidence level
95%). The main sources of uncertainty were standard curve fitting and measurement repeating. It was
recommended to select the concentration range of the standard curve reasonably, increase the number of
concentration points in the standard curve appropriately, or increase the number of parallel measurements
of the standard solution to improve the accuracy of detection results.

Keywords :  a-arbutin; metrology; cosmetics; uncertainty
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