S TE I R E B A 18 KU IR B o 5 R A o Y 25

FERYLE ZLEREY K B YA T B0 B R A R, AR
(.Wté#ﬂiﬂfuz@%g R 43006152 kA HEAF R, RN 430074;3.F K BEA G MH R T E R A
7, E K 401520)

HESHES R284.1 RS A XEHRE  1001-0408(2018)14-1931-05
DOI  10.6039/j.issn.1001-0408.2018.14.14

B E A AR EEAERORRF PSR R RS TN T R, Tk RRAMMEEE, &34 4 PEG-20M £.40
F M B A EKIG BT B &REA A RA (L 99.999% ), 7% 4 1.5 mL/min, " 3272 4 3.0 mL/min, 27 4 5:1, 34
TR A 200 °C A B IR E A 250 °C, AR SHR, AT A 2 uL, BUUAE A 40 mL/min, 45 R R LR R R K
BR 7 B A ) R B K JE 5P T ) 2 A B 19.78~247.26 ng/mL(+=0.999 6) ,15.88~198.52 pg/mL(+=0.999 9) .8.60~107.56 pg/mL
(r=0.999 9) ,20.11~251.32 pug/mL(=0.999 8) .12.09~151.11 pg/mL(+=0.999 3) ; & & &4 5] 4 329.68.264.69,143.41 ,335.09.,
402.96 ng/mL, ¥ & %51 4 98.90,79.41,43.02.,100.53 . 120.89 ng/mL; 18] 4% 55 & A28 M & 4 M X5 RSD 3 s F 3% ; mAt
O % 5 A A 97.85% ~101.52% (RSD=1.54% , n=6) ,99.55% ~103.75% (RSD=1.38% , n=6) ., 98.88% ~104.23% (RSD=
1.94% ,n=6) . 98.11% ~102.64% (RSD=1.92% ,n=6) ,96.55% ~99.61% (RSD=1.44% ,n=6) ; &} A 1 X % 4 RSD ¥ > F
3%, 4% R BRARRAR, B AN E A AT, TR T A RO R F 5 AR A MR A B 69 BT

K B A B RO B A R S AT KM B W BS ; A itk A A

Content Determination of 5 Volatile Constituents in Shexiang Zhuifeng Zhitong Plaster by GC

HUANG Chuanjun"?, CHEN Yun’, ZENG Bocheng’, LIU Yong’, ZENG Fanhua’, WANG Wenjuan’, YE Xiuwes’
DU Jun’, DAI Xiaojin’, YANG Hongju’, QIAO Zhiwen’, ZHOU Nianhua’ (1. Dept. of Pharmace
Hubei Provincial Hospital of TCM, Wuhan 430061, China; 2. Hubei Institute of TCM ha 4 , China;
3. Chongqing CISCO Pharmaceutical Research Institute Co., Ltd., Chongqlng 4

ABSTRACT OBJECTIVE: To establish the method for simultaneous dete,
zhitong plaster. METHODS: Gas chromatography was adopted. JTheWde 10n was performed on PEG-20M capillary column
with flame ionization detector as detector, nitrogen (99. 99?

3.0 mL/min, split ratio of 5:1, injector te

in@tio of volatile constltuents in Shexiang zhuifeng

s, with column flow rate of 1.5 mL/min, purge flow of
tector temperature of 250 °C, temperature programming, sample
size of 2 pL, tail blowing flow ULTS: The linear range of camphor, borneol, isoborneol, menthol and
menthyl salicylate were 19.78-24126 4fig/mit (»=0.999 6), 15.88-198.52 pg/mL (»=0.999 9), 8.60-107.56 pg/mL(r=0.999 9),
20.11-251.32 p g/l 9%8)and 12.09-151.11 pg/mL (»=0.999 3), respectively. The limits of quantitation were 329.68,
264.69 09,7402.96 ng/mL; the limits of detection were 98.90, 79.41, 43.02, 100.53, 120.89 ng/mL, respectively.
RSDs o ion, stability and reproducibility tests were all lower than 3%. The recoveries were 97.85%-101.52% (RSD=1.54% ,
n=6), 99.55%-103.75% (RSD=1.38% ,n=6), 98.88%-104.23% (RSD=1.94% ,n=6), 98.11%-102.64% (RSD=1.92% ,n=
6), 96.55%-99.61% (RSD=1.44% ,n=6) , respectively. RSDs of durability test were all lower than 3% . CONCLUSIONS: The

method is simple, precise, stable, reproducible and durable, and can be used for simultanecous determination of 5 volatile

constituents in Shexiang zhuifeng zhitong plaster.
KEYWORDS Shexiang zhuifeng zhitong plaster; Camphor; Borneol; Isoborneol; Menthol; Menthyl salicylate; GC; Content

determination
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IR ) B, A 255 52 i 7)o AR A A, DALtk ey
Pl g bR S AR R R AR R

C A BTN Il AR Ot 44 - B 7 L1 ) o A g it
Ay 7 B, [R) X A6 il S i L 0K R oK A7 R R
P e B TR R A S A M HEAT T M E T
A BT FE 250 R A e B A K AT TR E
P H IR TE RS 25 5 K Ak 23 E R B AN 4
11, ZH WA MR AR R @A R N I %
A PRSI G S A AT KA R IR 5 e
YRR B3 1 AR i 3 BT I ] 24 25 min, £ 2 A SCRRER
TE B 43 AT B ) RO 40 L, 45 20 3 W 22 [ 43 B B4 W T
IRBE XA, BE S st 4 BRI XLk R R R P9 A SR
o BURA RIS OURE I T .
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1.1 88

GC-2014 B AR AT, A 45 S KA B T A I £
(FID) ,AOC-20i H sl JEFE#% . Lab Solutions {23 T-/f ¥
( H 4% Shimadzu 23 7] ) ; CP225D 4 1, 7 /3 #f K °F- .
BS124S RIHLF 43t KV [FE 2 R B2 A (L) A R
NCIE
1.2 #ARE5RF

A B WL IR (PR AR 2l AT PR A\ L T
160701, 160801, 161001, 161201, 170101, 170201,
170301, 170501, 171001, 171201, # 4% : 4 H 7 emx 10
cm ) 5 A5 i 6 BE G (652 110747-201409, 415 . 98.7% ) |
o Jiki o BE i (L5 £ 110881-201507 , 413 . 96.8% ) . 5 ¥

Jigi e B (A 111512-200802, 43 : 97.5% ) %Tﬁﬂ@p\\
> 90

ESRETELTTY wanst 0 eI ik 90 i G VAN
Az A B H K Fily, W5 - H1618002, 4l JFF
i SN BT A, KR EliAk K

Xa‘ﬁﬁ%(%tt%‘:11072&201506,@@@:%6.2% a?:?ﬂ
T o} BE i (165 110707-201413 gi&, Fip
H

2.1 BiE&H

3% A : PEG-20M B 4048 #E (30 mx0.32 mmx>0.25
um) 5 K # : FID ; 20 R (4HBE:99.999% ) s A3 i
1.5 mL/min; 4437 5+ 3.0 mL/min; /M H 50 15 JERE D
TELE 200 °C 5 K6 I F8 U6 BT + 250 °C 3 THRFLT W) 1A R i
7110 °C , 454 13 min, LA 30 °C/min # 32T} % 160 °C,
PRFF9 min; #EFERE: 2 pL; RO i : 40 mL/min,
2.2 BEHFEE
221 PRI R FRECE T+ U gEx) B i 351.63
mg, I PR Z TR VE A, il B - DU e S R Bk 3.498 7
mg/mL I NFREH -
2.2.2 VRAXTRESL IR 40 RS PR IR g Xof R
62.63 mg. J& il % B8 5 51.27 mg. 5 % il % B8 5 27.58
mg ., T8 77 i X B8 5 62.83 mg 7K A7 R R X R G 37.89
mg, % BT 25 mL &I, IR LR R IF 2 %5, #
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A1 A BT BRI o 43 R 5% S BB R ARG L R
SRR AT ik K A% R R B — X BRI TE 0.2.,0.5.
1.0.2.0.2.5 mL, & F [F— 25 mL & 4, K% A
“2.2.1" TN NARAT | mL, IR LR EZR  F25) AR
AT BRI
2.2.3 PSS BURESY L BR S TSR, BT RN,
BT HIEH A I LR LT 50 mL, % %€, #
H 30 min, FE5) s M % m BUA R 20 mL, & T 25 mL 5
R IA2.2.17 500 F NFRE 1 mL, 2R O BRE
25,5850 UE ISR, B .
224 PIPEXTREES A B RUEEE L R T
il £ BRI L KR T A o AT K A TR Y g f) B A A, O
F52.2.37 WU il ST B VA
2.3 ETEMHAE

B2, 27 IR A X B AR i T R B X
WA A e, H 2.1 0 B S R AR E e SR
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L € 770 2 1 T VD 97, o/ E DA R S
PR b TE TP, R IAA )5 1L Jm ik R AT
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B A R
75
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0 AN
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t, min
C. I X S
T s LAEA DO 3 2 AR 5 30047 il 5 4.5 Ak 3 5.8 10 5 6. /K A% R H i
Note: 1. n-tetradecane; 2. camphor; 3. menthol; 4. isoborneol; 5.

borneol; 6. menthyl salicylate
E1 SHEaEE
Figl GC chromatograms
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2 pL, #2217 WF S S HERE I E il SR TR . D
Wﬁ%%%bﬂﬂ)ﬂzﬁiﬁidﬁrgtux,cm/c%)jﬂéﬁﬂmm%
TR (v, A w/d ) AR A TER A [T, 1) 5 F
LMV LR 1,

1 EAFESEKETEE

Tab 1 Regression equation and linear range

PRl BN AR ng/mL r

i y=0428 3x+0.0273 19.78~247.26 0999 6
el y=0478 6x—0.032 1 15.88~198.52 09999
Rl y=0.403 5v+0.0724 8.60~107.56 09999
J y=0485 3100202 20.11~25132 09998
KRR B y=1297 9—04974 12.09~151.11 09993

25 TEEMRSHMRERE

A3 R 2 R BL2.2.27 TR YR A ) A S U RO
fis EEAR RS, 48 2.1 00 i 2 A R AR I 5 , AR e Eb
10:1.3: 143 BT e dm R A R o &5 5%, A i | e ik

R2 HiEEEEIKRLE

S B | A G L K A% R H TR B 43 ) A 329.68
264.69 . 143.41 . 335.09. 402.96 ng/mL, ¥ M FR 43 %1 K
98.90.,79.41.43.02.,100.53,120.89 ng/mL.
2.6 HEEEEIRE

2 24 70 B L AE AR ] HBECRE i (FE5-: 170201) i
L L6, $42.2.37 TR Jr i 4 R A R, R
“2.17I0 T S AN RS IR E , T SR T AR
FEIHRERE S E& RSD, Z5 R LK 2.
2.7 REMLE

B2.2.37 3~ il i (5 : 170201) 5 457, 43 5]
T FCE0.2.4.6.8 hiNH%“2. 17" F (A% 5 EkE
WE 0 W AR o 255 AR I A L 5 0 A 76 A A
JK % R F R 04 TE R A RSD 43 Bl R 1.72% L 1.08%
1.22% .0.96% ,1.95% (n=5) , FHMHK A RAAEE R T
JiCE 8 h NIEATEE .
E2R (n=6)

Tab 2 Results of intermediate precision test(n=06)

Hihi Tl

Sl Wil

KRR

MR S P

itmg/ i M mg/ RSD, % i mg/ T, me/ e RSD, % ritmg/ i FHE mg ki RSD, % HEmg/ i FE mg i RSD, % i, mg/ i FHE,mg/ RSD, %

i 1 1597 10.89 7.66 15.93 10.62
2 16.29 11.05 768 15.80 10.58
3 16.11 10.96 155 16.11 10.53
16.16 177 11.00 L17 7.58 1.80 15.96 0.84 10.60 .
L 4 16.53 11.23 736 1591 10.71
5 15.73 1101 749 16.13 10.
6 16.34 10.88 1712 15.86 1

2.8 EEMHLW
BORE & (50 160701 ) i@ o, He 6 47, #%42.2.37 1 F
7 il g At ﬁtuu SR, FFHE 2.1 TR (A 2 R A

E L ICRIEAOR ARG S5, 45921, Laﬂm jzﬂm #
e i | Efﬂu KA R Y e 2 7 YE AL

8.47.4.97, 13.21, 12.85 mg/H“ IJ % .
1.74% .1.95% .1.69% . AKITER

9 5%6

SRR (S 160701) 1, 3ehiAs R~
Y2 /N B —/ N R BR RS BN B
50 mL FI A, 3 A — 5 it 14 45 o T s 43 B — %) |
ARV, #52.2.37 T A AR R, 6 4, T
F52. 17 IR A 1S SRR R |, 10 SR TR BT RN
Mg, 25 L3R 3,
2.10 T AMEIRE
2.10.1  EIEAEE S B G (5 . 160701) 1 &, 1%
“2.2.37 T T Jy ikl A HE R ARV, TR 2.1 IR
ZAE [ ) B (6 3% 45 2 Shimadzu RTX-WAX (30 mx
0.32 mmx0.25 um) , AT - PEG-20M (30 mx0.32 mmx0.25
um) .Phenomenex ZB-WAX (30 mx0.32 mmx0.25 um)]
PEFEIAE , IE SRS BOR TR o i 45 R R 4. 45
TR i & A — R AR, AR T L RR T 2
RIGER , B I R AT
2.10.2 RWmEHEE B (5160701 )ik i, #%

P RG
2.9 pni

HEZED; 2018 4F55 29 4 141

iy WA, mg ﬂuﬁl @,% ?ﬁmuﬁ@ 0%, % RSD,%
74178 156199 08.41 9.17 1.54
74178 156362 9%.63

8320 74178 158506 10152

8320 74178 157823 100.60

8320 74178 155783 9785

8320 74178 155880 9798
el 423 39704 82447 100.99 10139 138

4235 39704 82368 100.79

4235 39704 82812 10191

4235 39704 83543 10375

4235 39704 82582 10133

4235 39704 81875 99,55

S 2485 21512 46513 100.70 101.63 1.94
2485 20512 46121 98.88
2485 2512 47132 10358
2485 2512 4771 10423
2485 21512 46674 10145
2485 2512 46571 100,97
Wil 6.605 75396 140021 98.11 100.46 1.92

6.605 75396 141778 10044
6.605 75306 143436 102.64
6.605 75396 142758 101.74
6.605 75396 140074 08.18
6.605 75396 142698 101.66
KRR B 6425 60444 124368 99.46 9.7 144
6425 6.0444 124458 99.61
6425 60444 122838 96.93
6425 60444 123176 9749
6425 60444 122609 96.55
6425 60444 122027 96.58
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x4 MAMKKELER
Tab 4 Results of durability tests
il Tk Stlihi i KRB

bigkfr R o, PME RSD,  AE, PHE, RSD, AN, BE, R, AW, WHE RS, A, FHE RO,
mg/li mgk % mg/'l mgk % mg/'l mgk % mg/l mg/lk % mg/h mgl %

it Shimadzu RTX-WAX(30 mx 032 mm X 0.25 pm) 16.64 1635 184 847 847 183 497 4% 14 1321 118 14 1285 1212 LIS

AT+PEG-20M(30 mx0.32 mm x 0.25 m) 16.04 832 5.03 13.35 12.56

Phenomenex ZB-WAX(30 mx 032 mmx 025 pm) 1638 8.03 489 12.98 12.74
R 35 mL/min 1703 1684 116 869 851 187 523510 262 1278 1300 164 1315 1292 Le4

40 mL/min 16.64 847 497 1321 12.85

45 mL/min 16.85 8.38 5.09 13.01 12.75
dEEn o 195C 1704 1674 156 859 84 191 485 494 168 133 1314 19 1268 1290 191
HE 200 16.64 847 497 1321 12.85

205 C 16.55 827 5.01 12.86 13.16
G 245°C 1683 16.63 126 859 844 198 523 513 1M 1335 1322 092 291 127 1%
B s 16.64 847 497 13.21 12.85

255C 1641 8.26 5.18 13.11 12.55
“2.2.37IUR Jr ikl g M R I, 2T (i g AR A E 35 55 1FI , 275 SCRR[9-14]1, 70 5]

PF (o3 B BEE WO O 35,40 .45 mL/min) BEREIGE , B EE T AR[ERBGAT  THRARR T L A TSP E 45 2R 1
IR BUFH R R & AR R 4. 4RRN, Y . SRR, DL LR SRR SR BGAR  , A08 oy
FE WOt K A — s R AN AT IR R R IR B Al eI R, R D R iﬁaUE{HﬂMéf"ﬁTmﬁl asillin)
SR, RIS FTE RAF 753 L4 30 C/min (T HELE A, 25 min BERTSE AL 13T,
2103 PERELNREFESS BUREA (S 16070 &,  SEAMRIEY B 1A E] ;s DUE+PU%e N
2.2 370N Jr il A A, PR 2. R @G BRI 1IN B B A R e AR S 2 [ O3 E A g TE
ZRAF (3 B T B2 09 195,200,205 “CHBEREM  ZREBE WS FRMELF , a4l AL IZR g AR

JE ORI BUF TR L i SR LR 40 FRER Tl I i S R A ik, 7K £
BH 5 R FUIR A A — e AR BE AR AR, AT i BRI A2 EYHT/‘%%KMFE’J}F“ R B FX A )

I R, e M R L RELT
2.10.4  KEERIEAEEE LS HURE S (S0 160701)idE i, sl JE s 5 DKok R R o He , & P R TG
F522.2.37 IR Jy il g A T, PR 2. 1”lﬁT @IE.Q JER BRI R RN, ik,
|
[

Z,@&Z,EM’E?@%EFX{&

A (O3 3 EAG I 25l R 245,250,255 MG TR A PR B A TR I S 2 R A

SE , TC R AR IF SRR b 7 Qiiﬁ AR LR LR BRI AT -

B, S I gl A A — 2 R m LR EFTR AT AR T R R AR

IR, R P T PR G , R B A B XU LR TR TR A e i S

SN A 5 A A A7 R P T 5 42 i 1 R i Y [
R, PRI 2.2. 37 WU R ikl At E

TR IR, PR 2.7 U @R AR REREDE P ATIE S0k

L_H

3 I SRIE AT AR o i A R WK 5. (1] FEZEHZE GBI R. WS-11370(ZD-1370)-2002-
#x5 HREENELER(n=3,mgk) 20127 W m. 25 3 7 A7 LA B R 2 Sa RS 5 B A A
Tab 5 Results of content determination of sample (n= A MH[S].2012.
3, mg/tablet) (21 B, b, kS, 5. B KU 3 B2y
e il I 5L, o B B & f 2014 23(5):877-879.
160701 1664 847 497 1321 1285 [3] Ao, FEEEDE, SO, 5. B3 30 IR Lk o ) 3 B Jk Rl
160801 1263 945 6,05 1362 1033 Wbk KA S IR SR 0], P B P E 40,2014, 23(8)
161001 13.06 1032 735 1221 10.18 1491-1493.
W e R
170201 16,12 1097 763 1595 1058 JEJEU(IIM”HF}L : JH%‘TF‘E’ 2624, 2016, 11(1):
170301 123 1058 684 17 1144 89-92.
170301 1254 1065 8,09 178 1029 [51 ToolI, Sarts, skia4l, 5. FEin 2y BEEE B4 a1 A
171001 16.06 838 781 1332 12.18 LATEVITR ], + B 24 % & ,2012,9(1):38-42.
171201 14.74 791 9.56 12.84 12.95 [6] @%i‘%ﬁ fﬂﬁﬁk. ﬂkﬁﬂ@%fﬂf’?ﬁﬁ&ﬁﬂfﬁﬂﬁﬂ?{iﬁ%[]]
3 itig ) FRom AL 5 s AR e &,2010,9(5) : 447451,
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W OB OB AREAL TR SRR E L PRI TR PR F ST Tk, F ik e R TR ML AR B PR Fe AR
JEFF S A 84T, RN EZGXIE A E N F U R R 0L AT R MR R 2 AR IR EREE R & ARALTR R S ak
A RWEE T L, RS R0RA G RN AR K045, &35 4 4 InfinityLab Poroshell 120 EC-Cs, iR 30 48 A4 F BE- B 62 - 7K
(35:4:61,V/V/V), ik % 1.0 mL/min, %9k K % 283 nm, A28 4 25 C,#HFFA5uL. R . ZAERNE T L 1EELFT PAEEA
AT g, UB-HEBERE A2, EA R AT A L mL,HAENEA0.15% (A RAA A7 S Reit) , RISE4E RN T4
0.5% (AHFF T BA R Z ) . AR AR R 2R E &8 E 4 0.045 0~0.450 0 mg/mL(r=0.999 9) ; & # F& % 3.50 ng, A0 LA
1.05 ng; M B E A2 T Z X e9 RSD 35 /) i_‘l% s AR E O E A 97.99% ~101.65% (RSD=1.53% ,n=6) , 4t :iZ T Z
HHRE I g R v RIT PR EARE EFN A M IRE T RS, ST LAE TIT.
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Optimization of Preparation Technology and Quality Control of Compound Citrus reticulata Antitussive
Buccal Tablets

TAN Eyu, TANG Xingrong, YE Guogiang, WANG Xianer, GUAN Qinxiao (Jiangmen Wuyi Hospital of TCM,
Guangdong Jiangmen 529000, China)

ABSTRACT OBIJECTIVE: To optimize the preparation technology of Compound Citrus reticulata buccal tablets, and to ish

a method for content determination of hesperidin. METHODS: Using the taste, appearance, disintegrating time_an ss\sco
ﬂmtol. The

idim was determined by

as evaluation indexes, L,(3*)orthogonal test was used to screen the amount of Zingiber officinale, ratigqof lacto

preparation technology of Compound C. reticulata buccal tablets was optimized. The cont; Gﬂ

HPLC. The determination was performed on InfinityLab Poroshell 120 EC- ile phase consisted of

methanol-acetic acid-water (35:4:61, V/V/V) at the flow rate of l&m\l{ he\detection wavelength was set at 283 nm, and
(o)

column temperature was 25 “C. The sample size was 5 uL. RE stimal preparation technology included Z. officinale 7
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