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On the Method for Simultaneous Determination of Multiple Volatile
Components in Shaofu Zhuyu Pill

Ma Min, Ma Xin, Zhou Ruixue” (Shanxi Institute for Food and Drug Control, Taiyuan 030001, China)

Abstract Objective: To establish a method for simultaneous determination of cinnamaldehyde, cis-anethol,
ligustilide in Shaofu Zhuyu Pill. Methods: Gas chromatography (GC) was conducted on a DM-5 capillary column
with FID detector under programmed temperature. Results: Cinnamaldehyde in cinnamon, cis-anethol in fennel,
ligustilide in angelica and ligusticum wallichii all had a good linear relationship with their peak area. The average
recovery rate was between 98.29% and 99.02%. RSD was in accordance with the regulations. Conclusion: The
method is accurate, simple, rapid and can be used for the determination of multiple volatile components in Shaofu
Zhuyu Pills.
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N IR RAEE (REREE) 5O hmEi A (X
Fii) U MRS N CEARNER) S
S, DA BT A s i S B, PRUEIR R 24
BRI E T
1

IS . Agilent7890A A IGAL, FIDKM
firs X AR (b 2 A R
fF, #5: 110710-201016) , RAHFm (HE
2y A A T S 111835-201102)
AN (et mBHE AR AR AR it
50 MUST-14032414) 5 FEfh: DIEZRIL (4t
51 7280003, HAL ) K EZ IR R 21
s HABIXZ R At

2.1

Bt DM-5 (5% 43 -959 — P &
REEALEEEW ) B (30 mx 0.32 mm,
0.53 pm) ; FEEECTRAE: 200 °C; KRl : FIDK:
WES, WBER300 C; SO 10 15 A
e 3mbL - min™'; PR 1 pL; A3 THER
JPLEEL,

2.2

HURES, BYRE, HUAS o, KEEFRE, BHZE
R, InuKS mL, KR IA LR OFR25 mL,
PR dEa, H/AERIR (D% 250 W, 5K 33
kHz) 20 min, FRZKEEHIIERENGL h, FOEERE,
M TR AN E R ), $25), 8, HRELiE
W, Big,
2.3

HURE Je L 2T A i AT 2R N R T B
W, REERE, 28R OB AT mLE
30mg. 20w g 100 w IR, HIAS .
2.4

AL T v 45 R 25 0 Bl RE, He AR i T2 R it
AR A TR, A R B T T
ZINTHT A B A I T B 0 5 1155 B i
W, EASMHEREIE TG, 2558 AT+
W, TREERLE, WEL~7,
25

IBUAN [ e B g ) Rt VS R o3 o A, 00 e
WETE AR, DIETAYE (y) R etr, #SEREHk A
(x) Jffrebr, 2edilbriEihde, MARE =7
Vieppe=4.2546x—4.4323  R’=0.9999

1 Vistsap=4.6949x—15.2392  R’= 0.9990
THEHA 7 (C - min™) AR /C R /min Vippm=4.6949x—15.2392  R’= 0.9990
/ 0 0 SERFEH R EAET 500 ~ 480.0 wg - mL™,
X 250 0 A FINTES.145 ~ 658.6 wg - mL™ . &AM EETE
) 9.000 ~450.0 wg « mL™, WEIHFUE SRR A R
20 280 3 WL PE R R, ILER2,
2 n=2
TR PEREHE (g mL™) SIgmH
HEREHR EE 7.500 15.00 30.00 60.00 120.0 240.0 480.0
T H
DT AR 26.6 53.1 120.7 248.5 501.6 1028.55 2033.75
B = 871353 5.145 20.58 41.16 82.32 164.6 329.3 658.6
N
DT AR 24.0 88.7 186.6 366.8 703.5 1473.05 3118.75
B = 871353 9.000 16.88 33.75 56.25 112.5 225.0 450.0
IR R
ESTEA 30.55 65.5 116.6 188.05 367.65 749.55 1467.7
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pAT]
4504
4004
3504
3004
2504
2004 3
1504 2
1004 n {\
504 Lﬁk PN . (S ‘L,___/\_.M_._,A_..AJ\,‘/J
01 02 ) 30 40 50 1/min|
2. AR (RT: 17.009) ; 3. &7KNEE (RT: 34.116) .
5 GC
PA ]
4504
4004
350
3004
250 3
200 | |
150
] ‘ W
50
0 10 20 30 40 50 (/min
1. EERZE (RT: 16.589) ; 3.4 MM (RT: 34.117) .
6 GC
pA
450
400
350
3004
250
2004
150 4 12
100
50 7 WMM
0 1‘0 2‘0 I;O 4‘0 5‘0 t/min
1 EZEE (RT: 16.591) ; 2. &M (RT: 17.010) .
7 GC
2.6 151.18. 102.00. 497.85, RSDZ520.36% . 1.5% .

e 2 W B I] — ) %o B S i, R ERRGIK
SEOVRE R A B R P B 1T 24 0 TR
3 R121.18, 89.05. 367.95, RSDAil}1.3% .
0.67%. 0.50%, =PRI AT,

2.7

BR—HR8, (LS. 7280003 ) W, 43T
BLlE0. 2. 4. 8. 16, 24 hillEWEm AL, Z50H:
B R A B s R P R R0 TR AR A3
“]’ AR 2

0.19%, FIAMLA S IARATE24 hNFEATE .
2.8

Pl fr e gy ik, X — S (.
7280003 ) 6/ HEShIES A TS, WA R
S T A Wik B s % PN R 1S 34 4 1 43 31 SR 0.1854
mg- g, 01175 mg g, 0.7612 mg + g, RSD4}
BH0.69% . 1.2% . 0.14%, 45HFIZITERH
BRI
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2.9

SR ATIAE ek, B bk i A M e B T Y
FES (L5 7280003) 1.5 g, 2.5 g, 3.5 g, K%
PRAE S5 PR3 AR BE 240.02400 mg + mL™ A
B BT PR SRR 25 mL, R LE A I E O ko
2, MR, AR, BRSNS g. 2.5 g0
3.5 g, KiBWE, 2Bk EIMA MR 40.009879

mg + mL {4 5 2 A i B AR 25 mL, $EE
FrE e A, s, THRRICR . S5
FEf1S g0 2.5 ¢, 3.5 g, K%M, k%A
e FE 90.04500 mg + mL ™4 E AR PO TR X A A T 25
ml, FEAUE SR R, R, R
MR, 55 0LER3 ~ 5,

3 n=9
T Bt /g AR /mg JIMAR /mg ISR /% WM 1% RSD/%
1 1.5068 0.8599 0.5916 98.11
2 1.5052 0.8595 0.5916 98.11
3 1.5013 0.8614 0.5916 98.54
4 2.5036 1.0512 0.5916 99.20
5 2.5031 1.0530 0.5916 99.53 99.0 0.73
6 2.5062 1.0530 0.5916 99.43
7 3.5066 1.2397 0.5916 99.64
8 3.5039 1.2281 0.5916 97.76
9 3.5045 1.2330 0.5916 98.57
4 n=9
FE BUkE /g TSR /mg JMAZE /mg [ /% I 1% RSD/%
1 1.5052 0.4191 0.2462 98.40
2 1.5041 0.4209 0.2462 99.20
3 1.5025 0.4192 0.2462 98.57
4 2.5037 0.5371 0.2462 98.68
5 2.5039 0.5350 0.2462 97.85 98.3 0.57
6 2.5046 0.5359 0.2462 98.17
7 3.5053 0.6532 0.2462 98.07
8 3.5035 0.6558 0.2462 99.21
9 3.5048 0.6523 0.2462 97.74
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5 n=9
FE IR /g MFFHE /mg JAR /mg I 1% ¥IE 1% RSD/%
1 1.5055 2.2404 1.1250 97.27
2 1.5047 2.2423 1.1250 97.50
3 1.5023 2.2564 1.1250 98.92
4 2.5038 3.0296 1.1250 99.88
5 2.5036 3.0147 1.1250 98.57 98.7 0.66
6 2.5042 3.0135 1.1250 98.42
7 3.5056 3.7813 1.1250 98.91
8 3.5033 37714 1.1250 98.19
9 3.5041 37714 1.1250 98.13
2.10 VA WLS/N=3 J¢.S/N=10F IR B2, 43 5o i A

MR e 1 | R T 7 i S s R N R B DURRFIE R, 452R Wske.

6
For P 5 B B/ (pg - mL™") R/ (g mL") EHENEE/ (pg - mL)
LOD 0.086 0.43 0.90
LOQ 0.29 14 3.0
2.11 H0.0549~5.7544 mg/FL, K PR S E L E N

Y L5 7 % o LV BFRE & e E ZPEM R 0.3739~8.8706 mg/AL, BU(EH BAR> A6 WES ~ 10,
2 VHE VR AR S R AT I, A AR B S e AT BRI R T IRARMERANTE S, AR A S 2 R 1) 5
F°40.0917~5.5732 mg/dL, RAEFR T ELEE  ESEAS, WIFEESE —EMEm.
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R MR AR, FEikge T, s R R
ok HE A U0 BH A5 BRA 7T HE S XS TE i S 1% %o B it VS A
Ko RF VA5, A ol FH Pt B SO s PR 8 T () B
PE. ERBGIRR S, ZEBERNERRE N, b
KT LR LR A RN A 7 PR B &, LA
AR NPGREE o 38 AT 2 724/ NI N SE R, A
W HE AT REE . G5B IR R R R,
FEREA T R, ORISR e, T
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