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WE: BN AIZERGFALELERS G AAEE - i (CC - MS)ILE# 75k KRR 5 RIS I AL T 4948 8 1k
M KB GC - MS k#4749 & K5 E , &4 4 Shimadzu HP — 5MS £.49 8 42 (30 m x 0.25 mm, 0.25 pm) , WAL A LA (L E >
99.999%) , ik 4 1.0 mL / min, #EAF 2B F 4 250 C,#AFFTAH 1 pL, 2R A 2001, 8 F R EBZ TR, ZEREH 70V, BT R
A iy 22088 4 #) A 230,250 °C, ,z\%' FERBY ) 4 4 min, AR A 4@, ATk (n/2) % 55~550, K A F 25 & &35 50 A48
AN 7 52 (2004A ) A AT A% 25K, 454 £ B B RAR 5 HOR By (NIST) 3 B A4 & BAR & SLak o A& 4 AR, 45 403 3,
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GC - MS Fingerprints of Volatile Components in Chaihu Shugan Pills
MA Li,ZHOU Weiwei,GAO Jing, WANG Zhixuan,WANG Xiaoyong,GUO Haiping
(Chengde Food and Drug Inspection Institute ,Chengde ,Hebei,China  067000)

Abstract: Objective To establish a gas chromatography — mass spectrometry (GC — MS) fingerprint of volatile components in
Chaihu Shugan Pills. Methods Ultrasound extraction was used to extract the volatile components in Chaihu Shugan Pills,and GC -
MS method was used for separation and identification, the chromatographic column was Shimadzu HP - 5MS capillary column
(30 m x 0.25 mm,0.25 pm),the carrier gas was helium (purity > 99.999%) ,the flow rate was 1.0 mL / min,the temperature
of injection port was 250 ‘C,the injection volume was 1 pL,the diversion ratio was 20: 1. Electron bombardment ion source was
adopted with bombardment energy of 70 eV,the temperature of ion source and transmission line was set at 230 ‘C and 250 °C,the
solvent delay time was 4 min,data scanning mode was adopted for full scan,the charge to mass ratio (m / z) was 55 — 550. The
Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2004A) software was used
to identify common peaks. According to the standard mass spectrometry database of the National Institute of Standards and Technology
(NIST) and literature search, the names of components were determined, and the peak attribution was identified. The content of
each component was calculated by the area normalization method , and cluster analysis was performed. Results There were

47 common peaks in 14 batches of samples, and 37 chemical components were identified (accounting for more than 96% of the
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total peak area). The main chemical components included magnolol (12.25%) , menthone (11.69%) ,B - sitosterol (8.66%) ,

palmiticacid (7.28%) , etc. Fourteen batches of samples were clustered into two categories, with samples numbered S5 and S6

clustered into category I ,and samples numbered S1 — S4 and S7 — S14 clustered into category II. Conclusion The established GC -

MS fingerprint is stable and reliable,which can be used for the study of volatile components and overall quality control of Chaihu

Shugan Pills.

Key words:Chaihu Shugan Pills;GC — MS;fingerprint;volatile components;quality evaluation

SEEREF I IR R FH T8 97 I SORNET i 1]
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B T 345 AL 5 B 43 0T 5 38 S0 v] R o
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242 W o3 I N FE B L, FIAE Sk o 24 Jo A A RN T
F B AR 5 ST TS R ALHE & R A 1Y
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1.1 {8

GC2030 / TQ8040 i =, AH {2 i £ B BT 3% A% ( H A
Shimadzu 23 7] ) 5 XS105 % #4347 K (Mettler Toledo
)RS R 0.1 mg) 5 KQ — 500DB I 5085 88 7 10k 15 vk
ai CEA LT M 5 A s AT BR A |, D38 250 W, B %k
40 kHz) .

1.2 iK%

TRZE R B2 4E (415 121117 - 201910) , H #EXf
W21 (65 120904 — 201620) , B Kz X B2 44 (415
120969 - 201510) , B KX HE 25 44 (L5 4 120947 -
201810) , £l X} BE 25 41 (L5 4 120992 - 201509) ,
far 5 BE 25 b4 (4165 K 120916 — 202113) , A7 X} 8 25 %1
(L5 4 120921 - 202010) , 7 2 Xt B 25 44 (it 5 A
121155 — 201704) , A% A X B8 25 B4 (41t 5 0 121028 -
202113) , ¥ 5 4F B2 1 (L5 4 120955 - 201810) , 48

TR BRZH R (HE 5 121172 - 201403) , 24 I %) 24
B (HES N 120027 - 202118) , 2 25 % B 2544 (L5 A
121096 — 201907) , JEFh%F B 25 44 (it 55 4 121285 -
201303) , =k XF B2 41 (L5 A 121521 - 201905) , 2
B B2 6 (4150 121272 - 201806) , 36 A X 1R 24 b4
(#5524 120973 - 201304) , A1 5¢ XF 18 25 44 (3L 54
120981 — 201605) , 1 A5 X B 25 44 (4 % &y 120905 -
202011) , 7 Bk XJ B 245 B4 (FiE4 4 121059 - 201808) , 111
T TR 25 61 (1L 0 121626 — 201803) , LA X 1R 25 b
(L5 24 120915 - 201813) , K & XF B 25 44 (Hit 5N
120984 — 201202) , A5 25 X B 24 44 (4L 5 Ky 110736 -
202145) , )1 Z5 X} BE 25 b4 (HiE 54 120918 — 201813) , )
W [ b 2 A E A B s S AT L (G5 R
S1-S14) M fE B &1,
1 EPFHAERER
Tab.1 Sample information of Chaihu Shugan Pills

%5 AP R il 5
SI REREAGTT)H ARG KEH 20221015
S2 KEH 20220820
S3 KEH 20221129
S4 AEA 20221005
S5 Eloy ¥l 4| KEH 102142
S6 KEZEA 20221024
ST EAHEAEG LA RANG KEA 20220523
S8 KEH 20220505
S9 NEH 20220502
S10 JLE% (L) H A R ) KEH 220601
S11 NEH 220601
SI12 KEH 220804
S13 JNEIL 220905
S14 FABRHLEAFEFLGLARAG  KEH 20211101
2 FERGHER

2.1 RIEKH

2.1.1 AMEEELAN

{63 K : Shimadzu HP — 5MS 5 & 4045 4 (30 m x
0.25 mm, 0. 25 pm) ; 2 AL > 99.999%) ; ¥
e 1.0 mL / min FEFE TR : 250 Cs EFER . 1 pl; 43
W 2200 1 FHE R R IEE 60 °C R FF 4 min, )
10 °C / min 3 Z T2 170 °C 445 4 min, A5 °C/ min
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13 2 TF 2 280 °C 545 10 min.
2.1.2 RiE& 4

BB R SRR 70 eV B A
T £ 230 °C MEHTLRIRE 250 °C; ¥ FIZEIR IFH] : 4 min;
PR R 2 T e (m / 2) 155 ~ 550,
2.2 BEHE

URE i (B ALBT L /NEE AL BT W /K38 AL ) 3 1t
FEE A SRR 1 R S g, I S 8 50 mL,
A (TR A 200 W, 4505 4 30 kHz) &b P 10 min, 825
28R, BT IR, IF M4 2 5 mL, 0. 22 pm JE
PE AL, BRI Vo BB FR 2 44 1 g, I — G e
20 mL, #7 (BN 200 W, 4% 8 30 kHz) 2L B 10 min,
JEIT  UEWEVEAE % 5 mL, 0. 22 wm BB LT 7 R %t BR 2%
M
2.3 FiEFEER

2 B IURE i (5o S I R B R
F 2. 2 T 7 ik w4 (A S R, 2 2. 1 0 IR G AR 1
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e ] T AR B K Y 28 S R S BRI TR R I Y A
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SVE T O E DL R I (i ] R A K Y 28 5
U Ry 2 FRIGE | 85 SR AR IR DA AF DG B B[R9 RSD 251/ F
0.91%(n = 6) , X IET FY RSD F/NF 1. 95%(n = 6) ,
FEWI AL S VA VR T I 24 h NERUE R R AT

RS HUORE f (Z5 o ST S & R B E
Fie 2. 250 F J5 il A A R R 6 17 L 4% 2. 1 3R R
S SRR AE 6 U, 10 SR BB U B I DL S
T 0 TR P T AR R R A 28 Sl B IR | &6 R
I 0 K X % B B[] 0RR X6 1T AR A RSD 347N F 2. 99%
(n=6), KFINIEHE R
2.4 EYEEHAR
2.4.1 ToEERLENEITHE
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L B N T v 3 o 1B 2 = 2 i T TR S N AL CS I
FHEI R 25 W2z 51 25 vh 25 3l 48 SRS AU PN R 52
(2004A ) A o 8 Uit i T 5000 . ot A8 50 A 749
BT, 3 A S BRI, 2800 B0 A% 1F AT Mark W4 DT C 5
F3) 14 H1EFE S D GC - MS B ANFR S80S (K1), LIS
(R T H AR I g 37 0 HE R 2 [ 3 (11 2) o DAXT B g S BT

A/ mAU
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o W
i R
140001 e i V5 15 ﬁﬂ:&ﬁﬁfhﬁ*@j
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Fig.1 GC - MS overlay fingerprint of 12 batches of Chaihu Shugan Pills
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Fig.2 GC - MS reference fingerprint of Chaihu Shugan Pills
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e AR R K1) 28 5 Uk 2 BRI | LA A 47 A S I
DI R 2 B0 T S AR LS S 45 2R LR 2.
Horp 45k S1 - S4B I L 5 0 ] 3 4 4
e (AMET0.92) 3 405 4 S5 RN S6 B FE i 4 1 33 AR 481
FEBAR, 7E 0. 60 2247 5 HoAx e S A RUEE 7E 0. 80 ~ 0. 95
Z I,

F2 SCHISTAT IS BTN AR

Tab.2 Evaluation results of fingerprint similarity of Chaihu
Shugan Pills

%5 AL %5 AL %5 AL
S1 0.92 S6 0. 64 S11 0.95
S2 0.93 s7 0. 80 S12 0. 82
S3 0.92 S8 0. 85 S13 0.83
S4 0. 94 S9 0.91 S14 0. 81
Ss 0. 66 S10 0. 80
2.4.2 FAFEAREAERE

X144t (Zi 5 R S1 - S14) FEM ) GC - MS 5 2L
TR IR T HEE L A5 B PR B R ] B e
L5y CAS 5, 7% L B FAn i 5 £ R/ (NIST)
T PR KRR DG SRR 2 AL B ) 2 Bk, AT A IR DURN
XF G B A G 47 A % Hrb 37 A4S0 (TR 96%
DL ) BEAT 558, 43T A5 31 37 Ak 24 a4, IAfc 4l X R
2t BRI S % Sk (4 - 12 )8 T8 TEILER 3,

AL, FE O A A FE R RN By (12.25%) | far T
(11.69%) B - & H§ B2 (8. 66%) . TS Kelk (7. 28%) . 4%
TR, S AT I AL 5 R Ve o BRI T RAN
TN = R I3 IR = NS 2 N UG BN T L B 31 7 A e )
JTECECRY 1/ 3, A R A 240 5 70% D L) 2544 7]
RESE LA & I AL 2 M 0 A 2538000 B B
2.4.3 RARESHT

A B AT A ROKS 22 5 5K I RE 43 A TR 21
S, AL P9 R 2H 53 SRR, 2 [ 2 S K, SR SRR By
ST F 144 (Hi 50 S1 - S14) RS B A B T (A3
Pl e S R RS A T 53 2%, R AT R R Y 28 5y
Z MR EAT IR AR AL, R SPSS 26. 0 Ge 125 kit A7
RGBT, LARR G I 28 0 25 57 F0 Sk 0 4%
TAHURE ST 3k 228 45 S5 R S6 AR Rl T 2%,
G5 A S1 — S4F1ST — S14 AR N TS PR ILIA 3,

3 itig
3.1 HilminRH &7 ESREATIERE

BB PR IBOE A5 S i B BGA 8] 3 $ G
1l A A R, 55 AR i B B T TR A 2R [ i B
TS ME Y BRI AR X A/ P R BB % A il B
Ok @it f LI AL B 3% 25 5 R 58, e P
AR I ] A b Pl B T e LR &

R3 SEHASFATIL GC - MS G EIE 37T M HBIERRINER
Tab.3 Identification results of 37 common peaks in GC — MS fingerprint of Chaihu Shugan Pills

jy AR T px CF it jy THHA bk prx OF %k
(min) (%) (min) (%)

1151 B4R CH,0 1.2 a3 20 2970 HE Ce0, 139 RAIBRIGAEA
1 981 F# CHO, L5 H## A W9 FREEE CHNO 13T AE
31048 ATE CH0, 0.90 2% 2309 BHE CHO, 1205 B

4 1.1 R-2- g CH0 0.76  ## 2B 3046 o- TARER €50 1.7 3%
501509 2,4-ZRTAR CHO 085 aH/ER U NN tE CoHy 0.98 #HE/a%
6 16.60 AHE CH0,  0.65 #i %5 06 BAEB CH0, 556 BA
71851 KK €50 126 @4/ ## % .86 KEB CH0, 421 K%

8§ 19.06 AN €t 396 Eilb4 M BU TRERTE CH0, 269 A%

9 1993 F5E CHO 058 hEER 8 B.65 ZtIg Coy 0.98 *Z

10 20,04 a-4KE 51,0 211 AW 9 3.7 Ztwk C,H,, 0.56 *X

1203 £%8 CH0, 076 L AR 00 3805 REEE CHO L2 k%

12 2064 EAKE CHO, 206 %0 3 3888 KEFTE CH0, L4 KE

13 2108 tEKEH CHO0 212 @B IBRIGR 9.0 AR Coly, 134 *%

4 228 ZARFHEE CHO, 105 ER 3B 3.8 B-AYE CHO 866 @af/¥E

15 2559 Rk CH 0, 728 BAMHE/EEIEY | M 4058 13- ZFZghEkE CHNO 0.8 A%

16 2630 *AKEHE CH0, 391 AF 3 826 ZtAR CoHl, 203 K%

17 14 ARRE CHO 225 BEIGR % B0 ZTAR Cylly L75 k%

18 9.1 #HE CHO 1169 375058 Zti Col L04 k%

19 2957 9,12-FARZSRTE CH0, 291 HiR/ER
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Fig.3 GC - MS cluster trend diagram of Chaihu Shugan Pills
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