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(# E] a6 235 GCHARER NN E LA BmILF A AR KR TEEIER,>UEE, 7& K
I SHIMADZU SH—Rtx—Wax £49% &34 (30 m X 025 mm X 0.25 wm), H A H KA, RiE 1 mL/min, & 2R
£ 200 mL/min, &4 A E 32 mL/min, FID 244 52, #n] 2258 JF 250 °C, #h4 238 J% 250 °C, 4R e 10:1, #2598
(AR E 1 160 °C, 44F 13.5 min, YA 60 °C/min #9i% FFE £ 240 °C, 4+ 15 min) , B+ =02 AAr, 4% 4
FRE M SLE P ARG EAT I R AR ER B o B E BT, ik R iR R E T AR BT A S AR AR
JiiE G4 KA BR85S 5 A AE 0.89 ~ 1.85 mL/min(r = 0.9999).0.75 ~ 1.70 mL/min(r = 0.9990).0.38 ~ 1.33 mL/min
(r=09998) K ELE RS L @mRAENIFEREDRGIMELE XA AT . SREFHKES> A
100.5 %(RSD = 0.7 %) .99.9%(RSD = 0.9%) \102.3%(RSD = 1.0%) , % # # 5 = 4pAE @ E S TR
TR T A FHERILE 6 R EE
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DETERMINATION OF CAMPHOR .MENTHOL AND METHYL
SALICYLATE IN COMPOUND CAMPHOR CREAM
BY GC INTERNAL STANDARA METHOD

WANG Guoying,ZHOU Gang’

( Chemical Inspeetion Room, Inner Mongolia Institute for Drug Control , Hohhot 010020 , China )

[ Abstract] Objective To establish a method for the determination of camphor menthol and methyl salicylate in compound
camphor cream by GC internal standard method. Methods GC method was performed on SHIMADZU SH-Rix— Wax capillary
column (30m X 0.25mm x 0.25 pm) column,with nitrogen as the carrier gas, the flow rate was 1. 0 mL/min,air 200 mL/min,hy—
drogen 32 mL/min,and FID as the detector(temperature is 250 °C) ,injector temperature is 250 °C,split ratio 10:1. The tempera—
ture programme: initial temperature was 160 °C,which was retained 13.5 minutes,and then 60 °C per minute up to 240 °C ,retain—
ing 15 minutes. N—tridecane was used as the internal standard. Results Camphor, menthol, methyl salicylate, n—tridecane and
various accessories in compound camphor cream were well separated.The method was specific, linear, accurate , precise and
robust.The linear ranges of camphor.,menthol and methyl salicylate were 0.891.85 mL/min(r = 0.999 9),0.75 ~ 1.70 mL/min
(r=10.999 0),0.38~ 1.33 mL/min (r=0.999 8), respectively.The average recoveries of low,middle and high concentrations were
100.5%(RSD = 0.7%) .99.9%(RSD = 0.9%) .102.3%(RSD = 1.0% ).Conclusions The method was simple with high accuracy
and good reproducibility, and provides a reliable way for evaluating the quality of compound camphor cream.
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25 [ KB A 24 i W B A L) T O A O R
I8 A= F HAA O SCS BG4l <A v A
figi 40 mg, HEAF ki 30 mg, KAZ R H i 20 mg, 2R R K1
FiH1 10 mg, HZEHIRE C E 2 mg, HERIR 3 mg” .
PRA T A g A v oy ) B 24 o W A ) [
KL AR EN L 22 20 i bR v b T R 25 b o
55— F WS=10001- (HD-0041)-2002",  J5i b K
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il , ANBE A TSR PEIT IR 2] M T i . AR
A €2 3 DA A Y2000 52 T e i <L AR ik gy i A
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1.1 AEH

S GC-2030 YA A4 ; AOC-20i plus H
st keSS , FID K60 25 ; Millpore #8 4 /K #1 5 Sarlorius
AL204(J7 432 —) .Sarlorius MSA125P-1CE-DI(+
T4y 2 —) s KQ-500DE R4 80 7 e i v g (B2 1L
TR A A PR T]) ; DHG-9145A 7 H1 $48k X T
FRAE (iR ARG R AT o
1.2 XA

FaiK (L= AR K OEE LR TR .
iE =k (Gt 4k, 1 2 45 1A Ak 22 3R A7 BR A
Ao
1.3 SRR

R o BE A (A 5. 110747- 201810, 4l B
99.0% ) ., i fuf i XF B & (HE5 : 110728-201707 , 4
B2 99.8% ) KA R H R X B & (452 110723
201715, 46 99.6% ) , b3k x} B S350 B A 2
R EMF R BE . BRI ELE Ak AL
2019090497) 4k B(#t5: 1907080101) Al C (it
5:19070831).,
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2.1 &g EH

KH BN g E, A5 SHIMADZU SH-Rix—
Wax(30 m x 0.25 mm x 0.25 um) ; F£7 THE : #1G
HHEE Ry 160 °C, 2ERF 13.5 min, LA 60 °C/min 193 5T+
28 240 °C 485 15 ming B0 RAIL K 1 mL/min,
25 P E 200 mL/min, Z S 32 mL/min, BKA,
F R, T 24 mL/min, PEEE DR FE R 250 °C L, 43
T LE 102 1; FID AN ZS , A6 #8355 A 250 °C, EFE
1L, $% AR LA AT, AR G R A5 R
U P 43 B P I R F 1.5
2.2 ARH &
2.2.1 WFREW BUE+ =48 6 g, & T 100 mL &
R NTEK R R B2 R AT A 1 mL 2
60 mg (I WAE R BRI
2.2.2 IRAXTRESEIE A3 U B L2 80 mg,
THLAr i T R B 24 60 mg K AZ TR FH R X REGER 24 40 mg,
KR E , BT 50 mL I, I JoK 2 Bk &%
fi#e KGN AN FRAET 1 mL, N JE/K 2 B B 2 %)
FERRAT A 1 mL 2 B 29 S RSN 1.6 m 8 far fii
1.2 mg KR TG 0.8 mg FTRA X BTV
2.2.3 MR R EREUCAR GG 2 ¢, BT 50 mL
SO R BN A NARE R 1 mL, INJEK S BEZY
40 mL, ZE4F, O RS, 30 CHES 15 min, LE
FIR L, INTCK CEER R B ZI R B 5), ukad  1E it
IRV RS wL, AT, e 5%
OFER FE bRk DL AU BIAS
2.3 FiEFRHIE
2.3.1 BRI HE RN L E A T ),
HRARE G | T A A2 K A% R R TR A BF I 2 3T 2 ¢,
P 2237 R kil TR . R s
PRI TR AT B S A v, 2217
TR 5% 2RI, 45 S B, 28 s ) R A R
ARG 7 10 R 7K A% PR R T K N bR I ) U e ] Py
XPIE AT, TRt (WA 1) .
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1. 2 2. PIRRAI =52 5 3. W
4. Tff iR 5 5. K Az R FR iR
A1 +RERBREEEE
A:blank solution;

B: mixed reference substance solution; C:samples
1. ethanol; 2. internal standard(N—tridecane);
3. camphor; 4. Menthol; 5. methylsalicylate
Fig.1 ~ The chromatograms of specificity test

2.3.2 AMEXRRFLLE REMRIUE T —kadE .,
To/K R BEH K 1 mL P25 1.20 mg 9 IE+ =
BE TR, E5) o 3R B AR BURE i X R 102.87 mg
JRLAr 0T LA 92.40 mg AKAZ IR FH ERXT HE S 72.18 mg,
B 50 mL I R I IE - S A R R
ZIPE  BES) AE IR AT BB 2 . 0 R
BUR A BE A 2 V00 i, FH IE - e T YR e il
A SN 1.0.1.2.1.4.1.6.1.8.2.0 mg/mL .
i 0.8,1.0.1.2. 1.4, 1.6, 1.8 mg/mL Al /K 4% iz F g
0.4.0.6.0.8.1.0.1.2. 1.4 mg/mL ) F 5] e B 1R & %
TEShTR IR . R e R TR A o) R S v i, 2.1
R s 4600 B 1 pl i AN, Fic @
TP 5 DA B 5 P B 06 TR L SR A A B, X B
W PE (mg/mL) R GhABKR , 22l ki v ph £, 3F 53 815
FRELER 1) BIEgE KR AE% B LM
N, St R R R

2.3.3 MHEIL % IR A IR
HE“2. 1700 g S S RE 6 Uk, R T ar i
KA 2 H G & 5 19 RSD 435918 0.2% .0.3% . 1.6%,
T T R

2.3.4 FREMEAE BRI IR I A B
a3 BT 0.2.4.6.8 .12 h #EAFIAE , 12 h 4%

*1 3 MHEERSWEBERR

Tab. 1 Linearity of determination of 3 components
41451 gfmfff Oy -
(i 0.89 ~1.85  Y=1.2872X+0.0248 0.9999
LR i 0.75~1.70  Y=1.2544X+0.0391 0.9990
KHIRHEE  038~1.33  ¥Y=2.1285X+0.0263  0.9998

ki ey i L 7K A% 1 FR TR 0 T R 5 P A e T R LG
1) RSD 43 5110 1.4% .0.4% . 1.0% , 3¢ B A1t 5 v vk
12 h NFRE PR #CAT o
2.3.5 HAEMERE HE2230 FIRAFES, E17H
2% 6 Iy RV T, B2 IR (s AR AG I 4
T 6 (A b rHORE I L A I 7K A TR R PR
1253 4 40.4 mg/g.30.3 mg/g. 18.9 mg/g, RSD 43 5]
H 0.5% .0.7% .0.5% , F Wiz 5 B Mk R AT
2.3.6 NS RIHIE o 3 RO R,
T Al B 4 ) o 45 3 4 ARk S v R, O 03 A i U
ELERIAT IR . B 2.2.3 TR IR AIAE S, RS R
Bl g, BT 50 mLifid, #3k 2 W E AR MR E
FREE 43 AR i Ay i 7K A7 2 FR I ) B i
L, ARG BN NSRS 1 mL, INJC/K 22 40 mL,
FEAY, HE O A, 30 CHEA 15 min, TR E TR,
TNIJCAK O WERes B R Z0 B F2 50, B2 I i 2%
PRSI, IS4 R LR 2.

®2 ERERI S

Tab. 2 The result of recovery determination

. LT 11/ 1= S 1 1 G 525 |
A WX R R Rk Wk ob
7 (mg) (mg) (mg) (%) (%) ’

80 3921 3192 71.01 99.62

38.57 31.92 7041 99.74

39.22 3192 71.33 100.59

100 3833 39.93 7845 100.47
Hi 38.33 39.93 7851 100.62 100.5 0.7

38.69 39.93 79.00 100.95

120 3856 47.93 8630 99.60

39.81 47.93 88.32 101.21

3934 47.93 87.89 101.29

80 28.66 24.04 5291 100.87

2820 24.04 5230 10024

28.68 24.04 52.60 99.50

100 28.02 30.07 57.81 99.06
AR 28.02 30.07 57.83 99.13 999 09

2828 30.07 58.53 100.59

120 28.19 36.10 63.84 98.75

29.10 36.10 65.14 99.83

28.76 36.10 65.33 101.30
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Tab. 2  The result of recovery determination
y il A g mlf SERglE
WE R om Bk wg oD

Hor

(%) (mg) (mg) (mg (%) (%) (%
80 19.64 15.99 35.80 101.06
19.33 15.99 35.70 102.37
19.66 15.99 36.00 102.18
. 100 19.20 20.00 39.30 100.50
7&%% 19.21 20.00 39.53 101.60 102.3 1.0
H

19.38 20.00 40.02 103.20
120 1932 24.01 44.21 103.66
19.95 24.01 44.70 103.08
19.71 24.01 44.43 102.95

2.3.7 T PR HOG RE A VA T B AT IR (3
AP AR UEA T R G 4R A e )
U AR (155 °C 160 °C 165 C) , 2028 3850 &
(0.76.1.0 mL/min) , B4 AS[5] i L €2 3548 (SHIMA D—
ZU SH-Rtx-Wax(30 m x 0.25mm x 0.25 um) ,Age—
la DA-INNOWAX(30m x 0.53 mm x 1 pm) #4757
it PRI, 25 5 7 PN AR 06 R 45 A3 e 1) 3 B
JE¥IRTF 3.0, Bt BT

3 HmEBNE
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() S o R R A A i % 1 B R, 2855 A I 45
TRTEAFAEAEA 7 1 e R i X B30 i Dt v B 2
AR 3,

&3 HeeENEEREm/g, n=23)
Tab. 3 Result of sample determination (mg/g, n=3)

Bl WAl KR
/\\ g =) =) =)
S St B,
A 2019090497  56.1 26.9 18.5
4B 1907080101 404 30.3 18.9
iilkc 19070831 62.5 27.6 16.4
4 ITig
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MU I R E R T IR EE R R AT
J7 1 [R5 e A A A
4.3 %
ARG BT EE ST B S AR R A R
AE AR AER AT A, AT R AR I L I T i
Pl ik
S22 3k
[LIARFIRT, B . B 5 AR I L VA 9T B B2 AR (97 AW EL(T].
M5 HBEZG,2011,30(23) : 10-12

[20KE 2500 B R e AR 25 BRI B B ik M
15 fiki LB TR YT IR IZ I R R (7). BRAR PG PR 25 5 e s
2021,30(3):273-277

[BIXIBE, wdk, Xk, 4 . &2 0y i FLE IR 7 R BRI 28 B2 YT
O[T, 299t T2, 2016,25(12) : 755-756+781

[AIEEARAS S R0E . BORBRZ AT AR A1) P A X B
2014,30(3):81+84

[SIBRFE 2 . &2 R I 7L A A LT T AT LT oz v SRk
IR RIIFFEL]. B2 51 R, 2021,36(8) : 1698-1701

(6136 F505% , EAE B, Wk R, 25 /AR (03350 ] I 2 & )y i
i LA v 4 A D). I AR IS 25 Sk L T 4%, 2019, 6
(91):181+183

(711 R 24 it W B 3 Rl R 24 Bt b W DL 2 24 B s o 1 T
I FARESS — T )[S]1.2002: 176

[8]ChP 2020. Vol T ( A [E 25 it 2020 4 fig. —#B ) [S].2020:
1790-1791 (F#F2427)



- 242 - Journal of Inner Mongolia Medical University  June. 2022 Vol. 44 No.3

[22]FL3E . & 07 =L RSB0 WL i 25 B4 5E (D). TEFH < K
FHZFIR %, 2005

[23 R AL . T D280 A W Al B LA 2 X A LB E
Uit K BRAYZERL LIS D] YI78 - VTP h EE 2R, 2021

[2414 A . NS I PARYT 20O B 62 41 (I R VLS
INGS e N2 IO B O UL L — P 3 A Y
SEMR A SEEGAFFE[D]. AL : R R 25K, 2006

(25|50, AT, WRubmd , 55 0K 2538 E T A vk R 69
WFFEBEREL)). 25220015% , 2020,39(4) : 217-224

[26]9 [E 25 807 1 2 P E 25, T R(S] At . B 2R
AL, 2010 906

Q7% Ser e, AR, 2. & PRSI AL LB ok
R AU 5.0 A 22 0se ). BF 2 E B E 2, 2011,
22(12): 2878-2880

B e B S e o e e T e e S S S e ST S S i e e e S S e

(L% 229 )
[15]Youngherg MR, Karpov 10, Begley A, et al. Clinical and

physiological correlates of caffeine and caffeine metabolites in
primary insomnia[J]. J Clin Sleep Med, 2011,7(2): 196-203
[16]Mysliwiec V,Gill J,Lee H, et al. Sleep disorders in US military
personnel: a high rate of comorbid insomnia and obstructive
sleep apneal[J]. Chest, 2013,144(2) : 549-557
[17]Troxel WM, Shih RA,Pedersen ER, et al. Sleep in the military:
promoting healthy sleep among US servicemembers[J]. Rand
Health Q, 2015,5(2): 19-20
[18]Persad LA. Energy drinks and the neurophysiological impact
of caffeine[J]. Front Neurosci, 2011,5(2): 116-117
[19]Chaudhary NS, Taylor BV, Grandner MA, et al. The effects
of caffeinated products on sleep and functioning in the military

population: a focused review[J]. Pharmacol Biochem Behav,

2021, 20(6) : 173206

[20]McLean CP, Zandberg L., Roache JD, et al. Caffeine use in
military personnel with PTSD: prevalence and impact on
sleep[J]. Behav Sleep Med, 2019,17(2) : 202-212

[21]Lieberman HR, Stavinoha T, McGraw S, et al. Caffeine use

among active duty US army soldiers[J]. J Acad Nutr Diet,
2012,112(6) : 902-912+912

[22]Ngueta G. Caffeine and caffeine metabolites in relation to
hypertension in US adults[J]. Eur J Clin Nutr, 2020, 74(1) :
77-86

[23]Thorn CF, Aklillu E, McDonagh EM, et al. PharmGKB

summary: caffeine pathway[J]. Pharmacogenet Genomics,
2012,22(5): 389-395

[24]Wu SE, Chen WL. Exploring the association between urine

caffeine metabolites and urine flow rate: a cross— sectional

study[J]. Nutrients, 2020, 12(9):22-23

B e S S A e S e St A et S e S i e ae a E

(EHE%2337)

(131X, T, J7 3,55 . SR —BP R 45 R 5 il
TR 1 FE S K 2R A M (). AR R B e 2 2R 2013,
23(11):3-5

[14]Ben DK, Sarosi GA, Cendan JC, et al. Decreasing morbidity
and mortality in 100 consecutive minimally invasive esophage—
ctomies[J]. Surg Endosc, 2012, 26(1):162-167

[15]Safranek PM, Cubitt J, Booth MI, et al. Review of open and
minimal access approaches to oesophagectomy for cancer|]].
BrJ Surg, 2010,97(12):1845-1853

[16]Takeuchi H, Miyata H, Ozawa S, et al. Comparison of
short — term outcomes between open and minimally invasive
esophagectomy for esophageal cancer using a nationwide
database in japan[J]. Ann Surg Oncol ,2017,24(7) : 1821-1827

[17]Ng T, Ryder BA, Maziak DE, et al. Treatment of postpneu—

monectomy empyema with debridement followed by continuous

antibiotic irrigation[J]. J Am Coll Surg, 2008,206 (3):1178-1183

[18]Hamedani H, Kadlecek S, Xin Y, et al. A hybrid multibreath
wash—in wash—out lung function quantification scheme in
human subjects using hyperpolarized 3 he MRI for simultaneous
assessment of specific ventilation, alveolar oxygen tension,
oxygen uptake, and air trapping[J]. Magn Reson Med,2017,78
(2):611-624

[IOTXUTANE , XM R, BEMERE . SR £F 4l S S B i e X
il 988 5 I I W AT LA S i 58 £ 3 I U A S SR AE IR 5~ B9
M), AR IR 245, 2020, (S1):2-9

(20151155 12, s BT . EL B A I T A i A ) D D B s
(D). o B O A S MRHI R, 2008,15(2) :5-7

RUFES" %, EHA, T8 AW S UE Sk A
AR A5 (2019 4 RED[T]. FRARESAIPIZGE, 2019,22
(8):573-590

B e e s e e ata e e mt B L e st S e e o

(L% 2377)

[9]ChP 2020. Vol T (1252020 4E i . —i) [S].2020: 438

(101 RS ARG 2 RIS 22 52 7 R I LA v 4 Flsi o %
T[] P E 2 AR, 2018,19(2) 1 141-145

(LT, 2 SRR vk 0 a2 Ay 9 I LA H s f R il
FF R S I b BE 24, 2015,37(21) : 3327-3328

(1215445, A 5 .GC ik Rl 2 42 s i 2L 5 o 4 > R A
IS BT 29002k, 2014, 34(6) 1 11201124

[I3TXUAR, TL20HE, REAEIEL, 55 . & Jy i i L85 5 el 52 v At
Y] P B2, 2014,29(1) : 71-75



	王国英-3
	1-3

