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[Abstract | Objective To establish a gas chromatography (GC) method to determine the contents of camphor and men-
thol in compound camphor liniment and to evaluate the uncertainty . Methods Thermo TG-WAXMS (30.0 m X0.25 mm,
0.5 pm) and FID were used with naphtalinas as internal standard . The uncertainty sources of measurement were analyzed and
a mathematical model was established to calculate the combined standard uncertainty and the expanded uncertainty . Results A
good linear relationship was observed in the concentration range of 8.56-85.6pg/ml for camphor and 11.2-112.0 ptg/ml for
menthol , the average recoveries were 100.20% and 99 .65/ with RSD 0.892% and 1.369% (n=9). The expanded uncertain-
ty Usswere 0.630 mg/ml (k=2), 0.656 mg/ml (k=2), The content of camphor was (20.74=£0.602) mg/ml and menthol
was (20 .487+1.336) mg/ml. Conclusion The method is accurate , sensitive . Tt has good repeatability for controlling the quali-
ty of camphor and menthol in compound camphor liniment . The mathematic model of uncertainty can be used to improve the as -
say accuracy .
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HE SO 28 W P4 RS A 3.0 ml PNAR IR W
ToKCTERRE B L J222 100 N s A
TR RICR R LR 1,
29 HmbENE

U Rl 500 3 41t RR“2 .2 AP T Ty ikl
PR AR 472 IR (35 SRR E I
A SR 2,

F1 mMELRERREER

o B A HUESS 5y [ i [ i = S 359 [ g RSD
(mg) (mg) (mg) (mg) Z®) Z®) ZP)
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0.414 7 0.428 0.838 4 0.423 6 98.98
0.414 7 0.428 0.841 2 0.426 4 99 .64
0.414 7 0.642 1.056 8 0.642 0 100 .00
0.414 7 0.642 1.058 6 0.643 8 100 .28
0.414 7 0.642 1.051 2 0.636 5 99 .14
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AT g 0.409 6 0.560 0.953 7 0.544 2 97 .17 99 .65 1.368 6
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20 .474 9 20.173 5
20.308 2 20.027 8
20171113 20.458 1 20 .530 7 0.451 4 20.246 7 20.218 1 0.600 1
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25.164 0.039 04 0.010 281 0.000 364

PET AT RAT AR 25 LA R AR AN E BE
BN

B 0000 141
o (o )= (o) /Cr=0 00010 =0.003 55
i (Co )= u(Co )/Co :00 900309 30644:0 009 314

333 XTRSEBEGIABATHERE uCr)

XoF H it VA TR )RR R AN B 2 P AR PR
W i | B AR BB R AN 22 BE LA L T ARG
r R FH AR AR i | Ty 1 B ) R 3 T
w2 A E AP B SR R 24 AR S H L AR
FERA LR A1 80, IRUEL | i 0 R R 4l B 5 LA B AR S
JET LA W

CLOXT I8 S FR A 5 1A A AR XS R MEAS B E B uee
(Wr)

Xof BRSO AT 3 NANHE SRR A AT
BT CBUF o BE3O LA SRS HE P A AN 2 B O
P RS HE = A B AN 5 43 e L R
MEE PR LA | Hh T %o B A R e D A S T —
R HAR SRS 20 R

FrigEEVEG I ARAIE R u(Wr ) AR T
K- (d=0.1 mg) K EUEA5 o 45 B B B PR iR 2



sk 2018 4F 11 A 25 HES 36 #5465 6 1]
526 Journal of Pharmaceutical Practice ,Vol .36, No .6, November 25,2018

Hg40.2 meg JERE WA B u (Wi >:Of;:

0.115 5 mg

KAVt U3 0 Sl AR AN E
u(Wee ), 105 B oL 7 K e /A BT R
0.01 mg JfEE NFEIE 340 L

u(Wre ):%ﬁ

R HEPRE LA E T A E BE u(Ws )
MR TR (d=0 .01 mg)OR &L b 45 1y B
RAZENE0.1 mg SEE AL

0.1
(Wrs )="7—==0.057 74
u R3 \fg mg

=0.002 887 mg

a (W)= Ju(Wu Y +u(We Y +u(We Y +=
0.129 6 mg,

FH AT A5 ) BE S FR a5 AR AN 2 i 49
SR

wates (WrD)=u(Wr )/ Wr _0.1296

10.70
129
14 .0
(2)%F Rt VA TS 1) 5 | A ) XS s A 0 2 B

uret (Vi)
FRENR“2 27000 R 7 Wk BC TR 5 6 HROA i 5
Ay ik HR 2 2 0,010 7 ¢ 15 0.014 0 g ERE
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Wi (Cx )= ~[0.009 257 F4[0.002 464 F+[0.003 175 F+[0.004 713 F=0.011 14
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aeb A X R T I VR A S R AR R AR Ay )
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e (GCH= Kk 1.960 =0.003 51
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i AT
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Cr Xif i VA TR 0.013 60 0.011 14
Cs BEIR T TR 0.004 49 0.004 49
Cr BRI 0 0
GC SAH (A A 0.003 51 0.003 51
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el T B S 8 R A R R AN
B
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wam (CH)= ~[0.003 58 F+[0.009 31 F+[0.011 14 F-+[0.004 49 F+[0.000 351 F=0.016 0

A5 B T R R R (At .20171223 )
oG A g MK S & 4 i A 20. 74 mg/ml,
20.48 mg /m1 DU £ 000 2 25 SR 1 A AR TS 1
Ey‘j:

wie (C)=20.74 mg/ml1X0.015 2

=0.315 mg/ml

wim (C)=20 .48 mg/m1>X0.016 0
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BALE AT k=200 9500 B {5 MRS & il
SE LSS AN E N

Ui (C)=k s (C)=2X0.315 mg/ml

=0.630 mg/ml

Ui (C)=k wmwm (C)=2>X0.328 mg/ml

=0.656 mg/ml
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SR FHACHH €8 1% Y A 1 2 3 0 7 52 5 i 4% 791
(45 : 20171223 ) RN | i fii 55 2 B 1 A3 fiEaaC
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B 35 ml/min AP EL .10 ¢ 1R I 28R B . 250 °C
PEFEIR A <250 °C, HUGHATHRIEREE 52 00
5 BN R P Y vk SRR TR v R AR ki
SN BSROCR AN AR, D AN BRAR e A
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FIERTHE 2 200 C A4 1 min, BT O3%
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AT T 52 Ao il 4 550 v A i 5 3 A il 25 2 o
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T8 A28 S A S SR I A A2 A AR
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AN E 3 3 5 A AR AR AN B o J3E 0 1k
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AR T AN A B TR A KSR X BRI
TS5 R T P TR PTG 5 S P, AN
JE B TR de K I bR i Ze 9 M40 RO BR
VAWRECTH], PRI, H o B iy A ST A A 45
VERURR RV SRR PR  1E— 2 s <R (i 4
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2o 55 Wi 9 e R 0 ) ]P0 B B 2 2 201637
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[6] # # LW .%5C.%. HPLCDAD sl s rupge (00 M BRI IR SO QRNR M SG 5
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