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M OE R A ENR R CRT) P ANEANR TR TR AT R KK 1,2-2CAR —UHERZE =
Wk, Hik R AME AMEE S PG L, &EH A HP-INNOWAX L4 A2, 5 MR, M £ A R o RBEA
180 C,#A A A, Rk H 1.5 ml/min, 5k 2: 1, TREH-FH B % 80 °C, -F#7ad 18] # 30 min, #4757 X b TR E BAF, TR E AL
FHEFA20ml,HAZH I ml, HiEEMNEHRFS TG, B EHFXAELBBEWEHTOV, TR EH 250 C, HF R
WBEH 230 C,@AAFEIE A 160 Co R R TR AR A TR ROH . 1,2-Z TR = TR RN 2R L &4
B %% % 0.020 8~0.832 0,0.107 4~4.297 6,0.088 5~3.539 2,0.104 5~4.128 0,0.103 2~4.128 0.,0.090 9~3.635 2.0.096 0~
3.840 0 ug/ml(»=0.999 4.0.999 5.0.999 5.0.999 7.0.999 8.0.999 6.0.999 5) ; 45 % & Fa & 1k & A M X549 RSD<5% ; ImAf B
F 4% 91.85% ~99.06% ,96.46 % ~102.56% . 101.49% ~106.98% .95.91% ~101.73% ,93.40% ~101.85% .103.11% ~111.82% .
87.58% ~94.66% ,RSD % %1 4 2.6% .2.2% .2.0% .2.2% 3.1% .2.9% .3.5% (n=6) . 4% 7 ik WAL ik CEH, TR TEHA
A8 (R F) P AAERIR TR TR AT R KT 1,2-Z TR TR RERGEHRE,
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Determination of 7 Kinds of Organic Residues in Xueshuantong for Injection (Freeze-dried) by HS-GC-MS/MS
SUN Huizhu, YUAN Hao, XU Le,LIU Yongli(Hebei Institute for Drug Control, Shijiazhuang 050011, China)

ABSTRACT OBIJECTIVE: To establish a method for the determination of organic residues of benzene, toluene, p-xylene, o-xy-
lene, styrene, 1, 2-diethylbenzene and divinylbenzene in Xueshuantong for injection (freeze-dried). METHODS : HS-GC-MS/MS
was performed on the column of HP-INNOWAX capillary column by programmed temperature, the detector was MS, injector tem-
perature was 180°C, carrier gas was helium at a flow rate of 1.5 ml/min, and the split ratio was 2: 1, headspace bottle equilibrium
temperature was 80 °C, equilibrium time was 30 min; injection way was headspace, sample volume was 20 ml, and the injection
volume was 1 ml; MS detector mwas selected ion monitoring, ionization was EI, ionization voltage was 70 eV, interface temperature
was 250 °C,ion source temperature was 230 °C, and quadrupole temperature was 150 “C. RESULTS: The linear range was 0.020 8-0.832 0
pg/ml for benzene (#=0.999 4),0.107 4-4.297 6 pug/ml for toluene(»=0.999 5), 0.088 5-3.539 2 ug/ml for p-xylene(+=0.999 5),
0.104 5-4.128 0 pg/ml for o-xylene(#=0.999 7),0.103 2-4.128 0 ug/ml for styrene(=0.999 8),0.090 9-3.635 2 pg/ml for 1, 2-diethyl-
benzene (#=0.999 6) and 0.096 0-3.840 0 pg/ml for divinylbenzene (+=0.999 5); RSDs of precision, stability and reproducibility
tests were lower than 5% ; recoveries were 91.85% -99.06% (RSD=2.6% , n=6) , 96.46% -102.56% (RSD=2.2% , n=6) ,
101.49% -106.98% (RSD=2.0% , n=6) , 95.91% -101.73% (RSD=2.2% , n=6) , 93.40% -101.85% (RSD=3.1% , n="6) ,
103.11%-111.82% (RSD=2.9% ,n=6) , and 87.58%-94.66% (RSD=3.5% ,n="6) , respectively. CONCLUSIONS: The method is
simple, rapid and accurate, and can be used for the determination of organic residues of benzene, toluene, p-xylene, o-xylene, sty-
rene, 1,2-diethylbenzene and divinylbenzene in Xueshuantong for injection (freeze-dried).
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8 (2 Millipore 7 FRAF]) .
1.2 HR5EEH

TS R () (T8, 3441, 4 5 S1-S34) s A (Jb
B AR A | S 40002694, A =99% ) 5 H A (AL 4k
AR AL S . 20120628, 4 =99% ) X T AR (AL R4k
2E3F 2 | L IS 20120805, 4hEF =99% ) ;48 —F 2= (bt fk
2ER A AL LS 0 20120810, 46 =99% ) s K LM (JLaTfbs
WRIA ]S 120508, 48 =99% ) (1, 2- .2 57K ( Fluka
28] S 32008, 4 =99% ) s 244 (Fluka 23 ), 15
1300998, 41i i =80% ) ; N, N-_ F K& F e it 7 oy (il , K
SR
2 HES5ER
2.1 RIS
2.1.1 iS4 A HP-INNOWAX B 4145 # (30 mx
0.32 mm, 0.25 pm) ; P& /7 T+ WL IR EE 30 °C, #4455 min, L)
5 °C/min & % 110 °C, % +F 3 min, 1L 40 °C/min J} & &
220 °C, {45 5 min; Rl : Uik s JEAE FHEE - 180 °C 4R A
AU - 1.5 ml/min; S0 HE 21 15 A SR - 80 °C 5
TR IR) : 30 mins PERE 2 A JERE 5 A5 BERE R : 20 ml; F
FeE 1 ml,
2.1.2 JRIESME BREAGIN AR S ARy 5 (SIM) 5 L
B L BB HL R 2 70 eV 328 LIRLEE £ 250°C 5 B8 U T2
230 °C; PUMLFFIRIE : 150 °Co 45 RRl Al 43 1 E 2 5 T A0
B

1 ZBEIRSHNEEBEFMENETF
Tab 1 Quantitative ion and monitoring ion of components
to be determined

fEMA ERET m/z T m/z
3 780 78.0,510.39.1,77.1
(b3 911 91.0,92.1,65.1,39.1
bk 91.1 91.1,106.1,105.1,77.0
A 911 91.1,106.1,105.1,77.0
KL 1041 104.1,103.1,78.1,51.0
1,2-203% 105.1 105.1,119.1,134.1 91.0
WA 7S 7.1 17113211151 911
130.1 130.1,115.1,128.1,129.1

2.2 BREEIE
2.2.1 IREXTIRIEIE 2GS FREUR 0.008 g HHZR X
FE AR P O 1, 2- O LA 0.04 g, B
F[f— 100 ml A, NN, N- P R BECE R 55 1%
F RN 5 ml, BT 100 ml i, i 25% N, N-— HI 3L H
PERe 2 2%, BB 50 A TR A X BRI AT R R I Ea IR S
Sof B 459 2 ml, BT 50 ml &= A, N 259% N, N-— F 5L
I 2, 450, RAS o
2.2.2 HERASE BOES MRS GFET)0.2 g, %R,
BT 20 ml TS G2 A 259% N, N-— B 5k H Ik B v
5.0 ml, #2257, HI75,
223 ZSEABMW KR 25% N, N-ZF 5 B R 0 5.0
ml, BT 20 ml TZSf A, #2857, W15 .
23 REERMRESEEMERE

BL“2.27 R R A BV T R TR S IR TR
i B 2. IR RS A ERE I E I S, R ILIE L.
R LRI, 28 R W AR A THOR RO 1, 2- L3k
I LIRS A IR, HL A% 43T 1) 40 >
2.0, FLSHREIA >30 000, Z55HFM, 28 IR TR
SRS N E , iR JE I AT
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Fig 1 Typical chromatograms(SIM mode)

A.blank solution; B.mixed reference substance solution; C.test sample so-
lution; 1.benzene; 2.toluene; 3.p-xylene; 4.0-xylene; 5.styrene; 6.1, 2-di-
ethyl benzene; 7-8.divinyl benzene
24 HMXREER

SR 2.2. 17 R R X B AR 29 0.2,0.5..1.,2.6.8
ml, 238 T 50 ml A, B0 25% N, N-—F S B e a2 75, 2
51 A5 FR AU FE (IR A5 X B . 0 A e B SR R A
TG BRI TR A 5 ml, #5217 100 R S5 R RE I 22 L 3]
SRV RN, DL (x, pg/ml) R AR R (WA TEIFR () S Ak
B ATt B, [ )y FE AL W 2.

®2 ERAFEMEMEEE

Tab 2 Regression equation and linear range

R EVEygE AR, pg/ml r

p3 y=79677x10—8.463 2% 10’ 0.020 8~0.8320 09994
(b y=12426x10%—5.983 4 x 10° 0.1074~42976 09995
T y=1.025 8x 10%—8.336 0% 10° 0.088 5~3.5392 09995
B y=7856 5% 10%—3.285 0% 10° 0.104 5~4.128 0 0.9997
KLl y=4.746 3% 10%—2.522 6% 10° 0.1032~4.128 0 09998
1,2-203% y=9.982 5% 10x—3.465 5% 10° 0.0909~3.6352 0999 6
ZLlE y=3875 7% 10%—5.519 0% 10° 0.096 0~3.840 0 09995
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FEoh 3: LI, AR BR (LOD) 5 24 /5 Mtk ok 10 1A, 732 R
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2.2, 1" R IRA X B VA WGE =, #2272, 170 T il 2%
PSR 6 UK, TE SRR . S50, 28 (B 2R X HR 48—
R RO 1, 2- ORI 7RI LU RSD 43 310
45% .3.7% 3.1% .2.6% .3.2% 4.1% .2.2% (n="6) , 2 WL #%
KR RAT .
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x3 KWNRFIEERNELER(n=3)
Tab 3 Determination results of detection limit and quantita-
tion limit(n=3)

PRl LOD, pg/g 10Q, pg/s
3 0.0650 02600
PR 03358 13430
JomUib 02765 11060
Fiibs 03265 13060
KL 03225 12900
1,2-2 0% 02840 11360
“LIk 03000 12000

12 h 4% 2.1 T 00 2 R E AR A e SR T A, 25 4R,
AR FIR W TROR AR HIE RO L 2- KR LR
HUWETH AR A RSD 4> 510 4.9% . 4.1% . 4.2% .3.2% 4.0% .
4.2% .2.9% (n=>5) , IR LA RAE 12 h WRRE M RAF
2.8 ESMHRKE

K BREUA — L (45:S1)0.2 g, 3L 6 44y, $%2.2.2" T F
J7 W ) £ A T TR, P 2.1 I T R S A R I 5 L 3T
SRUETR A . 25 FE S TP A5 R R R D E R
PR AT
2.9 ffEEK RIS

HE AR ECE A R RS (RS - S 64y, 43 B m A
“2.2.17 TR TR A 6] BB VA AAE o, 2 2.2, 27 U vk o a5 Ik
ARV TR, T 2.7 0 R0 25 UERE I 8 IR SR [Tl
ORI A,
2.10 HHEENE

B34 AR b (405 - S1-S34) £l o, A 44 2. 2.2 T )y
B A A SR, A 2,17 T AR 5 P HERR I S O
BEfh & g5, A 2 HRE SRS I T R ok
1.370 7.0.554 4 pg/g, HAB WA A H .
3 1Tt
3.1 ZZHEFEaEENHESITE

TBUIE 244 ¥ AR TR B ) BB A I TE A GC-MS Y, SR Scan
AR 5 4% B 0 B EE i TR A 73— P X, & BRAR TG p
I ARAR Y B A A~ i g, 55 NISTOS A5 il 1% 22 VG fir 25
TS5, T ARG 5 O B8 s 1) S i A R A0 o 2% o 0, (L 8 s )
Je W A0 R — 2R R R P AS SRR R, A6 R F — 2
W W 0 g FROME I A v e A T B . e Ah , B Al i 2
T B R B CIRAS , T AEAIRIR T AR, B N AN S R IUR:
FC L RN AT
32 MEHEFFEEBRENER

1 100 RSP A3 2 40 39138 2 4 60,70.80,90 °Co Hi5 %5
2. 217 TR VR A B VA RGE e, A TR S A R B
By, #2107 R RIS 2 UEREI A2 L e SR I TR AR . A5 R 1
60~~80°Cy1w [l N , Bifi 5 101 4 1R i L B A T v, 451 ke
ey AR D) NI 5ol A LI O =& 2 o T T A
e EIGIN ., PR 4 1002 S A A 3R 15 52 Ry 45 R i)
HIAER 80 C.
3.3 FHRAXAIERE

ARIRES 2 FEIE TN AR PRI AR o S A A
SRk YT R R B AR R DR R TR . ARSI
TS A A AR NI AR L SRS AN T T
RI BRI H 1, 2- T Z IR GRS . Ak,
TR 4 — g 1], o ] DR R8I T MR G B — 2 0 AR g A
SRR F A T4 .
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x4 ERKRERIELEER (n=06)
Tab 4 Results of recovery test(n=06)

il i A, i, MR F4MER RSD,
%) Hopg g pg £,% e, % %
3 0 13 12415 95.50 94.69 26
0 13 1211 93.93
0 13 1,194 9185
0 13 12878 99.06
0 13 12151 9347
0 13 12265 9435
(b 0 6715 66729 9937 98.69 22
0 6715 65235 97.15
0 6715 64775 96.46
0 6715 6.8869 102.56
0 6715 65978 9825
0 6715 6.6047 9836
pomliF 0 553 57105 10435 103.58 20
0 553 56369 101.93
0 553 56123 101.49
0 553 59159 106.98
0 553 57316 103.65
0 553 5697 103.07
b s 0 6.53 64427 98.66 99.28 22
0 653 62627 9591
0 653 64232 9836
0 6.53 6.6319 101.56
0 653 6.6430 101.73
0 6.53 64932 9944
KN 0 645 62568 97.00 98.46 31
0 645 6.0244 9340
0 645 63522 9848
0 645 64967 100.72
0 645 6.569 1 101.85
0 645 64077 9934
1,-2 2% 0 568 6.0769 106.99 106,40 29
0 5.68 59188 104.20
0 568 59726 105.15
0 568 63516 11182
0 568 6.0858 107.14
0 5.68 58564 103.11
473 0 6 56796 94.66 9140 35
0 6 52545 8758
0 6 53692 8949
0 6 53192 88.65
0 6 56567 9428
0 6 56238 9373

34 BEEREE

225 2015 A ML CH 1R 25 L) (—30) B 3%, A IR iR T
DB-WAX 5 HP-INNOWAX P {4 3% 1 , 4% 5 DB-WAX A fig
AR 43 25 40— HE R 50 B R T HP-INNOWA X O 4% 1843
PIRBEAT 41 8, B EATEAE Tl K P4 DB-WAX 47 o A, %
HP-INNOWA X AR I Y (oA
3.5 HmEENELRS

2015 4E R r [ 24 i) (—356) v = R Ak R G
I HED: B AL 0.000 29 , 5 T4 X 4 48
TS RO L, 2- LR AR NS T
0.002% o ST IMAE (ET) A gl T =LaE
TrEZhm N | g, PSR IR R A3 75k i e AN 2 pe/e,
FRE S R AR R R O 1, 2- IR LR
SR 20 pg/go FEANE Jr 3 I A B Y 34 HEAT b A7
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W OE Be. @SR THRETHPER GRS ENENARE LAY E TG R, Fik: RAREAMEEE, A
EFEEA NAR, VL 1-CHR-3-F hokedk v BER A TR IE A, &4 h PEG-20M .40 % 4, 4l 5B 4 SUKIG B ALk &, -4
B E 5 140 °C, 478 E] 35 30 min, 4232 A 160 °C, #E4E 238 5 170 °C, %M 2258 F 4 200 °C, &R A A R A, 7k % 41 ml/min, 5
A 181, M A B AR 1 ml. 45 R AFNE G AN R 2R LR E 5 5] 4 5.15x107°~515,5.40x10°~540 pg/ml(r=
0.998 4.0.998 2) ;4555 B A8 T M E X I 09 RSD<2% ; B & 5 %1 4 99.0% ~101.3% .98.3% ~101.9% ,RSD %% 4 0.9% .
1.2%(n=9), %t Z% kWt Ao ZA T LI, ER THTH PR EA eS0T, b B AR 2 M6 ) o 2R
DU EFTHMRAET — A T o F B

KEI ME AN GG A B T AR s BT 5 B AR 2 4 R N AR R

Contents Determination of Camphor and Menthol in Prickly Heat Powder by Fully Enclosed and Free Treat-
ment HS-GC

LIU Junxia', DU Chaohui’, RAN Congcong®, JIANG Ye’ (1.Dept. of Pharmacy, the First Hospital of Shijia-
zhuang, Shijiazhuang 050011, China; 2.School of Pharmacy, Hebei Medical University, Shijiazhuang 050017,
China)

ABSTRACT OBIJECTIVE:To establish a fully enclosed and free treatment quantitative analysis method for the contents determina-
tion of camphor and menthol in Prickly heat powder. METHODS: GC chromatography was conducted with internal standard of
N-butanol and headspace solvent of 1-ethyl-3-methylimidazolium tetrafluoroborate. The column was PEG-20M capillary column, de-
tector was hydrogen flame ionization detector, equilibrium temperature was 140 °C, equilibrium time was 30 min, the column tem-
perature was 160 °C, the inlet temperature was 170 °C, the detector temperature was 200 °C, carrier gas was nitrogen, flow rate
was 41 ml/min, split ratio was 18:1, and the headspace volume was 1 ml. RESULTS: The linear range was 5.15%10 *-515 pg/ml
(r=0.998 4) both for camphor and 5.40x107"-540 pg/ml(#»=0.998 2) for menthol; RSDs of precision, stability and reproducibility
tests were lower than 2% ; recoveries were 99.0%-101.3% (RSD=0.9% ,n=9) and 98.3%-101.9% (RSD=1.2% ,n=9) , respec-
tively. CONCLUSIONS: This method is simple, accurate, sensitive and reproducible, and can be used for the contents determina-
tion of camphor and menthol in Prickly heat powder, which provides an accurate and reliable analysis method for the quantitative
analysis of semi-volatile components in solid pharmaceutical preparations.

KEYWORDS Headspace gas chromatography; Fully enclosed; Free treatment; Prickly heat powder; Camphor; Menthol; Solid

pharmaceutical preparation; Semi-volatile component

W AR 24 W 50 GOk 50 RG] B R R B R R R AR SRR R R TR R R B R B B i A
ORI H SR A SR B AR A RIS A A R B AR SRR BN E S RN ER o HOh, BERRIE R T
B @IS (GO)ME T, A UL BRI B, HAEMOT A/ 5 ROXERE R B R RE D 5 15 e (i R G, 4 (4

B T

SE, GURFEM AT 2R R E RS R N T (2] ERAMER S P AR E SR Z([S].20104F

PR AR T AT JAG AT« v B 2 B H R L 2010: 686 , B 57 61-65.

ZF PR Ay AR OB A, T S A [3] S, W A9 AR B I g b A AL 5% B8 1
(ZRT) A AL B 2R O —HR AR H 2R DR R 1, 2- W BAMEHGCENED]. PRES T 2%,
TOHIR T ORI E 2011,42(3):212.
S5 3Hk [4] F4E, wakin, e, 5 A G g ML e 5o
[1] ICHISSZRL SR BREREL: R4S 2y 8 R A LI I 5K B B (0], B 25 4, 2015, 26(13)

M At AR DA it 2000:87-87. 1 220.

A BFI T 2R SR Emall 005801 ) IR AT 5y 22 b A AR A I 26 3 — 3R[S].20154F
55@qq.com’ : Bt e ’ P Ab 5T s H E BE 2R i, 2015 392.

ik H 1 :2015-03-10  f& [l H#]:2016-01-18)

# VRS SR LA S W55 ) 25 BT S .

. (i - X))
I : 0311-86266069, E-mail:jiangye@hebmu.edu.cn * ’

- 1282 - China Pharmacy 2016 Vol. 27 No. 9 TEZ D 2016 4F55 27 4555 9



