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A total of 15 batches of volatile oil from the CZ were extracted. The GC-MS technology was used to establish the fingerprint of
volatile oils, then the “Chinese Medicine Fingerprint Calculation Software” of Central South University was used to evaluate the
similarity, and the common peaks were assigned. Fingerprints were assessed by cluster analysis (CA), principal component analysis
(PCA), and orthogonal partial least squares-discriminant analysis (OPLS-DA). The contents of 10 index components in CZ were
determined by GC. Results The volatile oil yield of 15 batches of CZ was between 4.4 and 6.8 mL. 31 Common peaks were
identified in the GC-MS fingerprint. Among them, peaks 1, 11 belonged to the volatile oil from Zhizhuxiang (Valerianae Jatamansi
Rhizoma et Radix, VIRR); Peak 31 belonged to the volatile oil from Muxiang (Aucklandiae Radix, AR); Peaks 6—9, 15, and 21
belonged to the volatile oil from Caoguo (Tsaoko Fructus, TF); Peaks 2—5, 10, 18 were shared by the volatile oil from VJRR and
TF; Peaks 23, 25, 27, 29, 30 was shared by the volatile oil from VJRR, and AR, peaks 12—14, 16, 17, 19, 20, 22, 24, 26, 28 shared
by the volatile oil from VJRR, AR and TF. The similarity between the 15 batches of sample fingerprints and the median fingerprint
was between 0.798 and 0.998. The samples could be divided into two categories by cluster analysis, among S1, S2, S5, S6, S11, S14,
and S15 are the first category; S3, S4, S7—S10, S12, and S13 are the second category. The samples could be divided into four
categories by PCA and OPLS-DA; among them, S1, S2, S5, and S6 are the first category; S3, S4, S7—S9 are the second category;
S10, S12, and S13 are the third category; S11, S14, and S15 are the fourth category. The content of isovaleric acid (peak 1), a-pinene
(peak 2), B-pinene (peak 3) 1,8-cineole (peak 7), a-terpineol (peak 13), geraniol (peak 15), B-elemene (peak 23), B-caryophyllene
(peak 25), nerolidol (peak 28), caryophyllene oxide (peak 29) was between 19.49—43.24, 2.90—13.15, 7.47—17.19, 182.94—
248.19, 12.83—20.48, 21.82—57.63, 1.54—2.83, 3.07—6.50, 12.06—19.02, 2.94—5.43 mg/mL. Conclusion The established
GC-MS fingerprint and quantitative analysis method of volatile oil from CZ have good separation and high accuracy. It can provide a
reference for the quality control and evaluation of the volatile oil from CZ.
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Table 1 Sample information

Bk N BR

R N BR

pioR=

7 fts 7 i) it #ts

7=t #5 74 #5 74 f#ts

S1
S2
S3
S4
S5
S6
S7
S8

ZH I WS20211103
ZH L WS20211105
ZEZL HH20211106
ZHfEE DH20211108

TP S XY20211203 =R #3H QI20211106
SN XY20211216 PUIFEE XC20211003
SN S XY20211227 =RHAHE DL20211108
SN S XY20211210 =RF#3H QI20211113
DI B XC20211011 =i s QI20211111 =301l WS20211109
VU1 XC20211013 TU)IFEE XC20211009 R3¢ WS20211103
VU1 XC20211025 TU)IIFG S XC20211113 =L HH20211106
PUNIPEE XC20211029 Rk DL20211113 mF{E% DH20211109

S9

S10
Sit
S12
S13
S14
S15

ZEAL HH20211114
ZHES DH20211117
ZE4 HH20211124
=S DH20211126
=E I WS20211118
ZHICI WS20211122
ZHICI WS20211114

ZHKH DL20210903 7R g QI20211111
ZHKH DL20210906 7w fisE QI20211114
ZFKHE DL20210913 PUJIITG S XC20211017
ZFKHE DL20210918 PUJIITG S XC20211022
ZFKHE DL20210918 PUJIITG S XC20211022
ZHATE DL20210924 = KF DL20211125
ZHATE DL20210906 =i % Q20211117

T4 AR S

Xof B s R AR AUE (kS M27N11LB0158,
JRESE 91.5%). RIKER (k'S B24108, &S
£ 98.0%) W H FIEHAEMRHAERA A a-I8
fi (fIt'5 110897-201803, i 4041 99.5%). B-Ik
M (b5 111827-201202, JEET% 99.6%) a-FA
HEE (HL'5 111859-201804, Jii #4041 95.0%)+ 1,8-
et (65 1110788-202108, JiiFE 20 %1 99.7%)
FMEE (L5 111643-200602, Jii 2551 96.0%)+ B-
THFE (bS5 11819-202104, JRED#L 96.5%) I
A E a2 ke ik, MR mAaTTER (s
DS021001, Jii &40 97.3%). B-Mi&E M (5
DL026701, JRE/%96.0%) 1 H A& KEHL A RA
Al K ZEE (S 20211001321) To/KEREREN (Hit
520210620790, 4rbral, KRETEUGE AR
FRAF.
2 FAEEHR
2.1 EELZHAREER

ZIRUEHFTIASLIR R, e R T 2
IR B AR 500 g ARERLKY 140 g FHUR
200 g, JNN 8.6 5K, 12 2 h, KIESHEM
HAEEL 6 h, FHE 1 h, AL IIERICKERERE,
6000 r/min &0 (F0¥F4% 4.0 cm) 10 min, BJf5.
Ffih S1~S15 ¥ RIS E 758 6.8+ 6.04 5.2+ 4.8,
5.5, 5.8, 5.0. 5.0, 4.9, 4.6, 54. 4.5, 44, 49,
4.8 mL.
2.2 RIRHIHIE
2.2.1 HEAAER IS ORI 0.1 mL CZ %
K, IIANTK ZERRFEZE SmL, 22, BUERR
W, 3 0.22 pum LIRS, HXBHER, BPAS AL

IR

222 BAMEASHA S AERE S LR 2.0 TUR
%, [FNE IAREL S15 FEf = sk bk & . A
I ) S I S R A PR R« 4R €2.2.17
T 75 1 1) % ) 1 At ot VA

23 GC-MS B EEEHRAEFER

2.3.1 GC-MS 414

(1) GC %At J&W 122-5532 A BEBLNE FE (30
mX250 pmX0.25 pm), A 40 C (fREF 1 min),
PLS ‘C/min FE#RFRZE 180 C (f£4F 2 min), LA
8 “C/min [FEFTHEZE 250 C (fRFF 5 min), BEFE
FHREE 230 °C, 8RS AR E 1 mL/min;
SR 40 1, HEFEE 1 pL, EFIZEIR 4 min.

(2) Fuigskft: mEs X EL B 230 C,
HFREE 70 eV, DURFHRFE 150 C, 4Bhhni
290 C, MR ETEH m/z 50~600, T2 bniE
FE: NIST 11,

232 MEERK B ST SEEM, R 2217

TR 77 124 A v, 12 82,3170 F GC-MS
SAFESFE 6 &, DL 7 Tl (18- ) AS
RO, T8N LA G A K DR B BT 1) B ARG U TR AL
g EIR, K ILE M AR B A F) RSD fE
0.02%~0.06%, FHXTIEHAF) RSD £ 0.19%~
4.64%, RIHIHEH L RIT .

233 EEMHRE  BSI SFEM 6 4, %E 2217
TR 725 6 il s, &I “2.3.17 TR
GC-MS s fHtFE, L7 S (18-t AR
U, V1B AT WA X P B IR 7] B AR o U T AR o

SRR, &L VAR 0 R BE I (A Y RSD £E
0.03%~0.14%, FHXTIETIAIH] RSD £ 0.49%~
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4.89%, KHZTIEEEERL .

234 FEtEilEg  HU S1 SAEN, %R <2217

TiUF 7 i) 4% A VA, 12 € 2.3.1 70 GC-MS
%M, Al THISE 00 20 4. 6. 8. 12 h #EFES
1, BL 7 S0 (18-k&m2) AZRIE, 1HEEA
LA WG AE o LR B T ) ARG I B T AR . 45 SRR,

K HA WA S R BE B 8] 1 RSD 7E 0.03%~0.09%,

AIXFIET AR RSD 7 0.29%~4.76%, 22 WAL
VRAE 12 h NFESE .

24 GC-MS B9 E B E L ZITFN

GC-MS fREUERE 5\ K2 R 2R g ERE T
Bk, WOENHEE %N 0.1 min, £ SRIE R DARE
il S15 (i A SR, @ iRarEiE A, 4
B 1, R ER, 15 it CZ R ML FELUA
WIARE T 31 AN IFE, &5 kR bR ik E
NIST 11 BuXf B SCRkAS 205714101, 56 31 AN U
TS, RNE 25 DAL EOEAE X IR T
SR IR HE T EARIRE, 15 it CZ ¥ R iR gA
5 A 2 A BURE 23 i 0.879. 0.912,
0.995. 0.991. 0.912. 0.914. 0.994. 0.996. 0.998.

241 fRGUETEMES K 15 fit CZ R 0.994. 0.882. 0.997. 0.995. 0.829. 0.798.
7
22
2 | 10 13 1?61%;9 2425 28
S1s L3 15 89 I 12, 1472021 23L%6 7 0o N " ).
Si4 et " e
S13 . | 1 N lnl I | S
S12 1. LL iy L'\LLJ,,«_L/ o
Sll ——ammalAe MO0 DG | P ORraar W G = —
810k 1 o JW_L_LL,.\M__JM
S9 [ U 5 DY A _A_JLLL_,UV__L 5
S8 = N J i * e
s7 R 0 W 1| TN ) 1 VRN R
S6 L} N 8 ) TR e l
S5 S O UT S o ll .,[u,,m N WOPTR
S4 =il Y Y ) 7] VP RE
33 L i b I o | i g
32 | N Ju lLJL)L,L DU TN T VORI S N
S [ " I L,JLL___L. A ik pa S
' T ¥ T T T Y T L T T T L T T T T 1
5 10 15 20 25 30 35 40 45

t/min

Bl 1 154t CZ#E%H GC-MS fRYEE
Fig. 1 GC-MS fingerprint of 15 batches of volatile oil from CZ

242 iBEHE RS S15 I EE RS & DI
FEMERE R LR, mTAniE 1. 11 VA8 Tk &% &
M Ve 3L HETAREERM; 1§ 6~9. 15, 21 4
JE T ERAE R, 1§ 2~5. 10, 18 AMIwkE. FIR
VER M & 23, 25, 27, 29, 30 NMIEKE. K
T RMILE, & 12~14. 16, 17. 19, 20. 22,
24, 26, 28 NMHMRT . KREF. HLR 3 FHERMILE
(K2,

243 FKEoH it — PR 15 CZ R
ZE5etE, {8 SPSS 21 A, UL 1S HEFESEI 31 A
A AN &, RAAEERE, LFIT R

PR B & X TR 15 #URE S AT R 28T, 45
DB 3. SRR, YR ER 10 B, FE&ETLL
JrN22%, Hb Sl S2. S5. S6. S11. S14. S15
NEE 135 S3. S4. S7~S10. S12. S13 N 2 3,
Hrb, 551 28BR S11 4k, BT FER SR N = 3L
s T3 2 SRR Hb 32 BN 2 w857 e 25 F 4030 o
245 5 AR 25 AR L EAIE , R R ) CZ
PR Z A 22 S 3K, AT Rext HL ot s J 24 BRAE
R —Em, mEETEREY, CZ K
W EZE R R EE S B A G

244 PCA ¥ 15 it CZ R MFE I 31 NMLE
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T2 154t CZ#ELM I MHBELEER
Table 2 Identification results of 31 common peaks in 15 batches of volatile oil from Compound Zhizhuxiang
AT 5 AEXS 43
&5 ¢/min a4 57 L | %5 ¢/min 2R X .
FIRE FRE
1 6.210 FIKR CsHi002 102132 | 17 17.825 (E)-3,7-—HWHE-2,6-3% "J&EE  CioHisO  152.233
2 7.955 oM CioHis 136234 | 18 18357 &M CioHi20  148.202
3 9.248  B-JR M CioHis 136234 | 19 18512 (1-Z.R:N3)H CiuHis 148.245
4 10.118 KA CioHis 136234 | 20 18958 4-1ETREEF RS CioHi20  148.202
5 10.673 ABAeR CioHis 134218 | 21 19.885  Bfili-4-FEE CioH10O  146.186
6 10822 (DI CioHis 136.234 | 22 20.824 ZJRFEM g Ci2H2002  196.286
7 10942 1,8-k&ME CwoHisO 154249 | 23 21.168 B-HiF& 4% CisHas 204.351
8 11337 B CioHie 136234 | 24 21596 2 CioHis 138.250
9 11.686 y-HE & CioHis 136.234 | 25  21.934 B-1 &N CisHas 204.351
10 12967 J5HEEE CioHisO 154250 | 26  22.168 1,1-— %8 3E-3,7-— FF k- C14H202  226.355
11 13.133  ®KERKEE  CioH202 172.265 2,6-%F I
12 15359  4-iEfns CioHisO 154249 | 27 23988 o-fiZil CisHas 204.351
13 15749  o-FAuhiEE CioHisO 154249 | 28 25401 E-HB1EHEE CisHxO  222.366
14 16996 (2)-FriziE CioHisO 152233 | 29 25928 ANE CisHuO  220.350
15 17368 FHFHEL CioHisO 154249 | 30 27.827 14-F_0% CsHiz 108.181
16 17.677 Jx-2-ZE4iE CioHisO 154249 | 31 34991 2,8-Z& 4k CioHi4 134.281
7
22
2 | 15161% 2‘;5 28
S S LTI L) VYET Ny A Y R 30 - 31
b - A " Lh lLLlM‘J i n |
c A l A L
d 1 [ | L L l_l lL\J_L " L Jo A
e PN T | i A l ] l‘k nl L L Jo i l A A
£ L o | L 1 ll Laj_l_,_ Al e A
g L -l A JIHIAJJ_—AL.JM.,&L .
1 1 | | I I I I I
5 10 15 20 25 30 35 40 45
t/min

a-S15 ¥R b-MIBRAFHE K

CAREHER  d-FERIE R

e-BRIIMRAFE R FRRORE RN g-BRERIE A

a-S15 volatile oil b-VIRR volatile oil c-AR volatile oil d-TF volatile oil e-negative sample without VIRR volatile oil

f-negative sample without AR volatile oil

g-negative sample without TF volatile oil

2 CZEXRMILHIEIAR

Fig. 2 Attribution of common peaks in volatile oil from CZ
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T I7 BRI RS
0 5 10 15 20 25
1 L

S7 —
S8 —
S9 —
S4 —
S3
S12 —
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Table 3 Quantitative analysis of 10 components in 15 batches of volatile oil from Compound Zhizhuxiang
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