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W OE B AR TR AN Y R SR AR AR it - B 6 R RS AR ik, ik R
AAaMEiE-—n %Rk, EikiEA Agilent DB-17 £.40 8 4 A 52 4 KJG & AN B, R A A RA(LHF99.999% ) , B ARk
# 0.5 mL/min, f.A. (Brk )ik 4 25 mL/min, £ 457 4 30 mL/min, & A7k 4 400 mL/min, 34 @38 FE 4 250 °C, #a] 2208 B
280 C, A2 /5FHid , BT A 05 pL, 5 A 35: 1, DAATEH A AR, 3+ Foa- 7 B-T 0 . A A L p-A il b 5 4%%1);& 44948
SRR T, FARYE AR ST AR B S T AR A P AR R 89S F S MARER O+ S AR E 6 R4 ) BEAT HLAR
R TR S-TR M B R AT Ly A B | a-A i BEAG R R 9 M6 B B A 0.030 5~0.213 8,0.066 6~~0.466 0,
0.021 8~0.152 3.0.765 2~5.356 4,0.387 3~2.710 8.0.034 2~0.239 6 mg/mL (3 X F 0.999) ; ¥ il F& %] 24 4.82.7.89.4.01,
4.54.5.53.2.47 pg/mL, & F M5 %) 4 15.34.25.91.,13.69.15.70,18.68 .8.36 pg/mL; 445 % & . & £ M 45214 (24 h) X369 RSD 3 /s
F 2% ; 3 ho k@I & 57 96.08% .97.48% .100.90% ,101.22% ,100.54% .95.84% (RSD 3 s F 3% ,n=6) . a-5FH B-5H .
B AR p-Ae b M 6 T 3 A xR E B F 5 5 0.997 8.1.530 7.0.952 4.1.025 5(RSD 391 F 1% ) . M AF &M iFa- 55 f-55 b . A
K AT -k i M A i BE 69 4% ) 4 3.296 9~20.994 1,11.300 6~39.440 9.3.684 2~11.291 4 174.857 8~511.611 8,
0~285.127 3.,0~48.858 6 mg/g; — M % iF ik M a- I  B-TE M . A AN p-A0 i 5 69 8% 5 ) A 3.296 8~20.994 0., 11.300 3~
39.439 7.3.684 1~11.291 1,0~285.126 6 mg/g; B #t 7 ik M Fa- kM S AR AT R £ DT 1%, Lk FEame
E— LR RAR Pt B S, T AW, TR THFEL SRS RIS,
KR hFELNAmEEE; 0 iRk 40T

Simultaneous Determination of 6 Components in Volatile Oil from Citrus medica by GC-QAMS
LUO Xinyi, LI Pei, HE Bing, ZHANG Chun, ZHANG Dan, TIAN Ji(School of Pharmacy, Southwest Medical
University, Sichuan Luzhou 646000, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of a-pinene, f-pinene, myrcene, limonene,
y-terpinene and a-terpineol in volatile oil from Citrus medica. METHODS: GC-QAMS method was adopted. The determination was
performed on Agilent DB-17 capillary column. Flame ionization detector was adopted with nitrogen as carrier gas (purity 99.999% )
at the flow rate of 0.5 mL/min. The flow rate of nitrogen (make-up gas) was 25 mL/min, the flow rate of hydrogen was 30 mL/min,
and the flow rate of air was 400 mL/min. The inlet temperature was 250 °C, and the detector temperature was 280 °C (programmed
temperature) , and injection volume was 0.5 uL with split ratio of 35: 1. Using limonene as internal reference, relative correction
factors of o-pinene, f-pinene, myrcene and p-terpinene were calculated. The contents of 4 components in the samples were
calculated according to the relative correction factors. The results were compared between QAMS and internal standard method
(ISM, using dodecane as internal substance, 6 components to be determined). RESULTS: The linear range of a-pinene, S-pinene,
myrcene, limonene, y-terpinene and a-terpineol were 0.030 5-0.213 8, 0.066 6-0.466 0, 0.021 8-0.152 3, 0.765 2-5.356 4, 0.387 3-
2.710 8, 0.034 2-0.239 6 mg/mL (all 7>>0.999). The limits of detection were 4.82, 7.89, 4.01, 4.54, 5.53, 2.47 ug/mL, and the
limits of quantification were 15.34, 25.91, 13.69, 15.70, 18.68, 8.36 ug/mL, respectively. RSDs of precision, repeatability and
stability tests (24 h) were all less than 2% . The average recovery rates were 96.08% , 97.48% , 100.90% , 101.22% , 100.54% ,
95.84% (all RSD<<3% , n=6). The average relative correction factors of a-pinene, B-pinene, myrcene and y-terpinene were 0.997 8,
1.530 7, 0.952 4 and 1.025 5 (all RSD<1% ). The contents of a-pinene, p-pinene, myrcene, limonene, y-terpinene and
a-terpineol by ISM were 3.296 9-20.994 1, 11.300 6-39.440 9, 3.684 2-11.291 4, 174.857 8-511.611 8, 0-285.127 3, 0-48.858 6 mg/g,
respectively. The contents of a-pinene, f-pinene, myrcene and y-terpinene determined by QAMS were 3.296 8-20.994 0, 11.300 3-
39.439 7, 3.684 1-11.291 1, 0-285.126 6 mg/g, respectively. Relative content errors of 4 components as a-pinene determined by 2
methods were all less than 1% . CONCLUSIONS: The
established GC-QAMS method is simple, rapid, accurate and

repeatable, and can be used for quantitative analysis and
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TR =FH R T Citrus medica L. var. sarco-
dactylis Swingle F)T 1R, W E T 2020 4 pe ([ 2y
Y (—FR) , HA B A S R R 2 o,
BT TR U LA, AR AR 7 AN [ 9
PR BT N T A0 A 3451, 32 S5 Rl L i |
T LRI WA R i (o s B
A WSO L, A, SRR RO PR, AR,
R T HE R 24 B T HIGE B i 22, HAFSE BoR
FEHATIEE" | k0% PR BT PS5
ML Z T &K Akt (B2 i k.
WEAN AT Ak al 55 ATk T T
LR RN DO AT AE IR , A P& HAR RIRAE Y
7 g B fi AR PEPR AE . H TG T b T4 il g
F LB TR L BT T AT 2 SR AU B AR
(GC-MS) 3 #r 1A [l 7 by b 4% & b 9 i o, 45 2R 3R
B, 6 T4 R vh S A A 28 S AT AR, Sy
B o IR B-IRIE VMR - FA IR | a-FA TS 6 Fh
A TEAN TRl b B S i B A PSR L b
B A T B EZY , BAPUR HUERIE il
AN MRS BRI AN, o- TR L B-TRIR TR
I -AATR oA S5 BT HU BT BUMR Pk LA
R S 20 T 24 A S0

2020 AR H [ 24 ) (— &) v 35 5 g
AR LA R S8CHRORH 0 1 12000 8 B 0 2 B AR
LTI AR R AU 35k (GO WIE 1 0 T & il v
TR B Y (02 R B R h 2 R 2K
JS3 AL AT AL , e B — R 4 5 N AN RESE 4
S WA A e A o, IR H 2 BT R VRN 4R AR R
ZAR bR TR RS, X B ) Rh S AR T SR A
KU — i 2912 (QAMS ) A 38 Ao B — Xof it il g S 2
XF 22 A~ I3 P9 TR A5 ARG, A A SRR R AR, {H ST ik
B 9 QAMS AHICWF ST LU AR (3 i2: fs 221, BT
I, ARWFFER TSR 35— ZF 1:(GC-QAMS) I 5E
il T3 2l a- IR B- IR MR TR R L p-RA N
I L a- AT S J O3 (0 6, B A o T2 b S H Rk
IR R S

1 ##
1.1 FENEE

AW FE BT B AR A Agilent 7890A B GC 1Y .
Agilent 8890 7 GC Y (3£ [E Agilent A F] ) , & GC-2030
A1 GC X ( H 4% shimadzu 23 7] ) , XR 205SM-DR %I+ J5 43
Z—H TR (Fi+t: Precisa A A ) o
12 FEHRBSKFA

o-JEH T BE L (145 00016834-424 , 44 98.9% ) a-
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FA T IR S (415 00020105-FMC, 41 98.0% ) 411
H 2 [E ChromaDex A w] ; B-JE i %] Bl i (L5 131559, 41
J# 99.5% )l A 1% = Dr. Ehrenstorfer GmbH 2 ) 3 F HE47
Xif BE AL (A5 BCBWO6 11, 45 93.0% ) \p-#A T Xt HE
(41t STBHI503, 4fi i 98.89% ) 41y [ PG #& ¥ B fif L 75
(b ) 55 A WA |l A7 B BES (HE 5
100470-201503 , 45 & 96.0% ) W) [ H [ £ i 245 ot 63 2 1
FEBE ; T et B (AR, b5 K1920078 , 4l 99.7 % )
W A BT T A AR A A BR A W 5 LR TR R 4%
Mrafi, K Rtk

23 LB F- 2541 (45 S1~23) 34 [ 5= 4, 28 74
A BE R 2 24 2 Bt Tk A U S 7 T 25 A R ) 9%
F- C. medica L. var. sarcodactylis Swingle F#) 18 52
R FHOK 28 2RI i A5 i 44 b (3L 2341t , LAJE
KB R 4 25 B 4% Tl R SR A K 4y AR RN 0.29% ~
1.0%). HhTFZ5MERABEREL,

x1 HFHEMEERKR

Tab 1 Source information of Citrus medica

b Wit i it
| I HF1 IR HE KT & 20171218
52 I fhF2 IR RT A 20171221
$3 I fF3 I A S B 20191031
S4 [ T4 I HAE F R AR AR 2 20191111
s5 JI#F1 I M X 20191028
$6 T2 T U B 20191102
s7 NIES TG M AT 20151218
S8 JIlfF4 DI M AT 20151202
89 NFs DI P AT 20161128
510 F-6 T P AT B 20170601
slt N#FT P M AT B 20170914
s12 JIEFS DI M AT 20190823
S13 NF9 I )11 M X 20191103
Sl4 JIF10 U118 Sl B 20180715
s15 NE 1 )11 SRl B 20180720
s16 JIfF12 UlIEy Sgiimagianst 20171205
S17 NF13 UlIEey g im et 20171207
S8 T 14 I 20191112
519 JIHhF 15 BRTAER 20200724
20 HihF 1 WAL T2 KK 20161200
1 Hith T2 ERIREA TR 20180103
i) HithT3 WAL T2 KK 20191101
3 nHhF ZHBRHETIX 20091113

2 AEEER
2.1 A&
2.1.1 XTI KRR a- IR SR
FEM KA - FA TR | o- A T X BE A 76.34,83.22
90.68.,191.30,203.82.,90.06 mg, 4> % & T 10 mL & )i
W I T8 LRV i, 1l 3 6 ki e o i v 32 4 1
4 7.634.8.322.9.068.,19.130,20.382.9.006 mg/mL K 5
— X BE S
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2.1.2 AR REEFRECT e S L, AL
PR TRV A TR, T BT F e B A 7.327 mg/mL [ N A%
VW
2.1.3 TRAXIAER R R 2. 17T 6 Fp
B Xof BRI 449 400,800,240 .4 000, 1 900,380 L,
BT 10 mL P, A R LEREZ IRED 155 4y
T 7314 0.305 4.0.665 8.,0.217 6.7.652 0,3.872 6.,
0.342 2 mg/mL YIRS XT B S IV 2 . A% e Bk
£ 5 mL 2 “2.1.27 5T NARE W 1 mL, IIA R T
FERE 10 mL, 1R AT, RIS a-TR 1 p-TR M A HEM Fris
Wi p-RIS TS | a-FATIEE T e LR B 40 0.152 7
0.3329.0.108 8.3.826 0.1.936 3.0.171 1.0.732 7 mg/mL
PRV B ) IR TV T
2.1.4 LR RS AR T 0.1 mL, BT
10 mL g5 AF B A“2.1.27 35 N AR 1 mL, il
ANCTRTRER IRAT, RIS A
22 M\EEH

iR N Agilent DB-17 B A1 HE (30 mx0.32 mm,
0.25 pm) 5 K I 25 4 SO B TAR A 25 5 2O AR (4l
F£99.999% ) , A 4 0.5 mL/min; 20 (W) It i
4 25 mL/min, &0 3R 30 mL/min, %53 3 R 400
mL/min; PERE TR EE R 250 °C, K6 I #5165 S 280 C, 72
F TR G AT EE 50 °C, A5 °C/min FFiR 28 60 °C, FELA
2 C/min THEL % 100 C, 285 LA 20 °C/min THE %2 250 °C,
PREE 5 min) s PR 0.5 uL, 3T o 35 1
2.3 R4EAMIRE

A3 BIEC2. 1 T TR A T VAT A A T T LA B
25 X RV (L BR TR ) 422,27 T T (a3 2 A
FE ORI 1, i LR, SRR AT 4
Ttk e 5 A 8 €A T I 1 23 15 X R T 15, BRI AR B A
BERIE T AT 100 000, 28 P16 BEXHISE T T4
24 ZMXRER

3 RS 2 B 2,137 R YRA KT BRI A 0.2
0.4.0.6.0.8.1.0.1.2.1.4 mL, & T 2 mL &HH P , K %5 0
A“2.1.27 T N WARAW 0.2 mL, A Z TR ZBEE 45, IR
A7 AR TR R v B ) RN R PRV TR (2 2) , 442,27 10
TSR ERE SRR DA RN AR A T e v
(x, mg/mL) R B AR AR & 535 AR F 068 T B EL AR ()
R BRIEF LA [, S5 L3 3
25 KWNREEEMRER

BLU2.1.37 T T VR A0 BRI, ) LR B
B, H 2.2 T gl S5 AR HERE I A2 , A3 A DAE I L 30 1
10: VI o- 9805 p-IR M RIS Tl -A8 i L a-
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20 NV S
0 T T T T T T ]
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B 5k (FL45-20191028)
2004
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7:% 100
G
804
60
404
204 L
0 I T T T T T 1
0 5 10 15 20 25 30 35
t, min
C.A5 AN

el a-URM 2. RN 5 3 B s A KRN 5 5. p-FN A 5 6. 098
7. a-FA T s
Note: 1. a-pinene; 2. f-pinene; 3. myrcene; 4. limonene; 5. y-terpi-
nene; 6. internal standard; 7. a-terpineol
Bl #FELZHEESRA HAXmURTAERE
RESHEEIEE
Fig 1 GC chromatograms of mixed control, test sam-
ple and blank control of volatile oil from C.
medica
PSS 6 g o ARSI R 5 5 iR o 4528, B34 6 A
BG4 4G I B 43 531 O 4.82,7.89,4.01,4.54 553, 2.47
ug/mL, & 5 PR 435 A 15.34,25.91,13.69,15.70, 18.68 ,
8.36 pg/mL,
2.6 FBEERXE
R I 2,137 U N YR A 0 BR VAR, #6227 T
GRS LL RN A2 6 UK, 10 K a- TR B-IR M A
I KB - AT | oA T S 6 b L S AR 1 U
AR LUAE . 528, bk 6 Bl o35 PN b e T AR L LY
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RSD /3514 0.37% .0.55% .1.09% .0.13% .0.07% .0.11%

(n=6) , KRG LT

K2 o TREZECHADRIEEBTANRERE
(mg/mL)

Tab 2 Concentration of series linear solutions of 6

components as g-pinene (mg/mL)

REWE o Pk SR PR e N
00305 0.066 6 00218 0.765 2 03873 00342
0.061 1 01332 00435 15304 07745 0068 4

1

2

3 0.0916 0197 0.0653 22956 L1618 0.1027
4 01221 02663 0.0870 3.060 8 15490 0.1369
5
6
7

01527 03329 0.108 8 38260 19363 01711
0.1832 03995 0.1306 45912 23235 02053
02138 0.466 0 0.1523 53564 27108 02396

®3 BFELXMP-IRGEEFECHRSHERTES L
pie=|

Tab 3 Regression equations and linear ranges of 6

components as a-pinene in volatile oil from C.

medica
Rl a7 r LM ,mg/mL
ok y=14543x—00039 0.999 6 0.0305~0213 8
iR y=0.939 4x—0.001 9 0.9998 0.066 6~0.466 0
JER y=1507 6x—0.0009 09999 0.021 8~0.1523
i y=14241x=0.003 0 09998 0.7652~5.356 4
RNl y=1386 9x+0.001 7 09998 0.3873~27108
ot y=1201 6r+0.000 2 0.9998 0.0342~0.239 6

2.7 EEMHRE

I T4 TR (H1E 5 20191028) , #2147 R
Oy el A R A A T, 35 6 00y, TR 2,27 W ik A
HEFENAE | 10 sk o- PR - TR A0 AT A s - HA
W5 oIS 6 Fh o 5 AR I T AR LU AR, R4 N bR
PAtEAE T ER R S i, S5R, B 6 R
2RI RSD 439 0.71% . 1.07% . 1.51% .0.72% .
0.66% .0.82% (n="6) , &M KL EE M RIT.
2.8 REMILE

He2.1.47 50T el v (1645 20191028) , 4341
N 0.2.4.8.16.24 h B4 2.27 N % S5 R A
FE LI R o- TR SR M AR KPR - P Lo
THIEESE 6 P LA 5 AR I TR AR LU . 4528, iR 6 A
A5 55 A AR 06 T AR G A A RSD 43 5118 0.74% ,0.58%
1.02% .0.41% .0.56% .0.23% (n="6) , FE B0 T4 & W
T TR T 20 N R 24 h INEREPE R AT
2.9 MNEEERILLE

43 0 K %% PRI E A& i B T HE & (S
20191028)50 uL (5 0.043 g), M6y, B F 10 mL &l
H BRI 2.1 10T a-J8 M B-T M H RN A
BEds p-AA TR | o= THT T 25 6 T B — of B S8 2 459K 100
190.,54.1 040,480.,90 pL, 5% MA “2.1.27 5 F bR
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W1 mL, A LR CERERS  $52.27 I N (3l & R

IE , 0 2% Bl o355 N RS A W T AR LA ST nRE
M, 45 2R L3 4.

x4 BFERBPo-TRIEE 6 TR BN IR
WER(n=06)

Tab 4 Results of recovery tests of 6 components as

a-pinene in volatile oil from C. medica(n=>6)
WA, B mg  MAKmg IR mg  MEMNCE, %  FHMBEREE % RSD,%

ol 024 07634 1.4667 97.49 96.08 127
07366 07634 14710 9620
07369 07634 14797 9730
07390 07634 14675 95.43
07164 07634 1.448 0 95.84
06780 07634 13973 9423
PR 1504 15812 30751 99.46 9748 274
15319 15812 30945 98.83
1536 15812 31069 9957
15024 15812 30627 98.68
15024 15812 29748 93.12
14100 15812 29155 9521
AR 04639 04896 09547 100.24 100.90 137
04729 04896 09607 99.61
04732 04896 09624 99.92

04639 04896 0.9569 100.69
04639 04896 0.9699 103.35
04353 04896 09328 101.60

PR 180025 198951 379097 9.9 101.2 256
183754 198951 379678 9848
183838 198951 381933 9957

180225 198951 380078 10045
180225 198951 388983 10493
169134 198951 375936 103.95

MG 8746 97834 86548 101,50 100.54 1.16
88054 07834 186817 100.03
88995 97834 187834 101.03

1
1
1
8.724 6 9.783 4 18.7042 102.01
1
1

8746 97834 84813 973
81877 97834 78662 9893

o-FAIEE 07659 08105 1.5543 9707 95.84 1.50
07809 08105 1.5602 96.15
07813 08105 1.5626 96.40
07659 08105 15525 97.05
07659 08105 15308 9437
07188 08105 14790 93.79

2.10 QAMS EHyE T

2.10.1  MXFKIEHEFRTE BU2.4700F RANEPERE
W (BT in i B 53 2 th &R BB EEXT I ), #%“2.27 T T (4,
TSP HEREIE SRR . AP S 24 (1A
FEEIG b T4 0 E RS, BT Z R 2 BE M
i R EL BRGSO AS R, BOE BT NS )
T A 4P 43 B AR R RE TE R F (i) < fuu= (CoxAw)/
(Cxd,) o Kb, COHNSY BRI EE , A NS A5
VAU TI AR, G Ry LA 0 T R B, A4 R %o BB A i
WA I AT R . LAt SR L3 5 (KR I BR 75 AT QAMS 7
BF o= 13 T B 19 &85 2R 22 S K, RSD>3% , Al T
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QAMS EIE , HURIA ) o
Rb o TRIGF AT BIEX R IERF

Tab 5 Relative correction factors of 4 components as

a-pinene

VKEERREE a-khi i hiliz Al
2 1.008 1 15445 09662 10249
3 09970 1,543 09554 10253
4 09978 15291 09511 10267
5 09942 15264 09455 10255
6 0998 1 15196 09478 10247
7 09916 15205 09485 10260
T 09978 15307 09524 10255
RSD, % 0.6 073 0.79 0.07

2.10.2  AHXIROEEFROM S S 2470 R51
LRNMEVE W, 42,27 WU 3% 25 43 0 UAS [ 4335 4%
(Agilent 7890A %! | Agilent 8890 %Y ¥4t GC-2030 & GC
AS0) AN TR St 5,3 A4 ( Agilent DB-17 53 TnertCap 17,
% H: WondaCap 17, BLA& 24 30 mx0.32 mm, 0.25 pm,
TR #ERE, 455, DL Agilent 7890A % | Agilent 8890 %
GC AL LA B AN[R] fit i e i A A5 31 (8 ARG AR 1 PR AR A3
AN, AT 5 BUAR DL HE GC-2030 78 GC ASUCAEAN ] i it
L ERE AR IE AR b /N (A R A
GCA A, AT AR IE P 722 S K o A — T K
ASCE AR A XA T D] = i PR P 5 5[] — € A S AN )
R €0 T A T AR A ARG A I PR 25 S /N it P
TEWLZR 6. B, M F 3 AR [R5 €2 ik 41 DL Agilent
DB-17 {43 25 5 WY B4 JL2R PR, B £ Agilent
DB-17 Sk 1 75 82555
2.10.3  AREMXEXT SRR BT & (i
20191028) , 4% “2.1.47 WU T Jy 32 il #5 B 5 15 W, F5-4%
“2.27 TR Ak S HERE I E 445 B R AR AL IE IR
T o- R 5 A TP A3 0 5 1, BRSSP AT I 3 UK.
S50 INARIE TN QAMS 74 IR [R) S A sl o2 245
HA 3 RSD<2% , WK,
2.10.4 RIS S A LART G IS I 11 FA B 1) [
N W B a- TR B-TE N T M B y-Hi 1ok 475 g 11 A
XoF O B B[], 2% 20 [] 44 35 A (Agilent 7890A 7Y | Agi-
lent 8890 A [ Ht GC-2030 %! GC 1Y) | {43 41 (Agilent
DB-17. &% Ht WondaCap 17, % ¥t InertCap 17) X AH X {4
BRI IRI A e 255 R RIS AN TR] i A X 4 Fh
J 43 RE KT B3 S T8 14 5% i 5 AN B d2 , RSD 2k 0.20% ~
1.41% , 32755 AT LA 3 AR X[ B Bsf 18] 28 22 o7 7 D A 23 11
g RIS,
2.11 HENE

S ARG BRI 23 A T3 A0l 4 100 L, 4%2.1.47

HEZED; 202145 32 5 16 1

TR J5 e s AR, 544227 T A3 S5 A EAT:
DE 10 SRR, 43501 LA BRI QAMSS LTI 55 5
BERE AR TINE 3 U, ORI, 45 R IR 9.
F6 3FREE S &R E & Ak R R R IE
EF
Tab 6 Relative correction factors of three different
types of chromatographs and different chro-

matographic columns

i ikt iR :
o- BN il N
Agilent 7890A %! AglentDB-17 0,978 15307 09524 10255
TnertCap 17 1.0045 15297 09398 10239
WondaCap 17 10024 15152 09313 10260
T 1.001 6 15252 09412 10252
RSD, % 034 057 113 0.11
Agilent 88907 Aglent DB-17 09921 15061 09304 10190
TnertCap 17 09947 15124 09149 10184
WondaCap 17 0.9932 15072 09132 10178
T 09933 1.5086 09195 10184
RSD, % 0.3 022 1.03 006
B GC-2030 % Agllent DB-17 12360 1.8614 11398 10935
TnertCap 17 12265 1.8472 LH0T 10639
WondaCap 17 12190 18254 LUS3 10533
T 12272 1.8447 L2217 10702
RSD, % 070 098 141 195
Aglent 7890A %! Aglent DB-17 0,978 15307 09524 10055
Agilent 88907 09921 1,506 1 09304 10190
BEGC2030 1.2360 18614 11398 10935
Aglent {UZE M8 0995 0 15184 09414 1023
RSD, % 041 115 165 045
IR 10753 16328 10075 10460
RSD, % 1295 1215 1142 3.94

RT AEEIENEGFIEL M o-TRIEE 6 TS
HEEL R (n=3,mg/g)

Tab 7 Content determination of 6 components as a-pi-

nene in volatile oil from C. medica by different

chromatographs(n=3, mg/g)

Agilent 7890A T GO +Agilent — E7H GC-2030 GC U+ Agilent .

G DB-17 i DB-17 i ft S5 B
Wik QAMS Witk QAMSH:

-k 170169 17,0365 16.846 8 168469 169368 061

il 36.0909 361266 35.181 1 350802 356452 150

JilE 11.002 6 110114 107575 107578 108824 132

B 4157856 4204029 4180943 078

p-HN 200284 2012349 207733 02738 2020026 044

ot 179126 179226 179176 004

H1 8 9 AT 1, ALY T A Kl b PR 7 BT i a-
TR B~ TR M RN - R A 5 4 B B A3 B A R
W22 (RE)BI/NT 1% (DLt S i) KRB IR 45 R 0
W25 5%

3 Tt
AU FT X Agilent DB-5 , Agilent DB-17 1% i
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Tab 8 Relative retention time of 4 components as a-pi-

nene by different chromatographs and chro-

matographic columns

B ik ‘ ML .
oVl Pl iz PG
Agilent 7890AT  Agilent DB-17 0694 1 08540 08685 11395
TnertCap 17 06973 08504 08713 1187
WondaCap 17 06953 08469 08708 11078
Agilent 88908 Agilent DB-17 0.698 0 0856 5 08703 11369
TnertCap 17 07013 08529 08732 11089
WondaCap 17 06993 08526 08727 10962
BHGC2030%  Aglent DB-17 0692 6 08534 08680 11407
InertCap 17 06970 0850 6 08714 11183
WondaCap 17 06924 0848 6 08699 11126
T 06964 08518 08707 11200
RSD, % 044 034 020 141

AR PR AL AT T 258, 85 5 R B, 4 LA Agilent
DB-5 A (3 A ], 19 T 45 & T v 2 808053 1 53 B AR
BT ARG IR 0 I THIAS A/ N (AL T A g M 0
H) | 2 SR PR G S AN BB 2 S AT IR R 4y
2. R Agilent DB-17 (35415 , #1450 5 J5 18 14 /)M g
TRBIELR A B, (05 1] i (8 R 400 1) 4 B ROR B
HB-R 4 e 5 7] R IR W O R B IR AR, S LA, AR TR 5
SRy B 4 R, B 20 3 R AT B e S LA

OB A BN U 4 B I BT i i 18] R 2k
Agilent DB-17 R a4t . 23 % % H 1 mL/min,
R+ e 55 A /NG I, 3 R BRI e 3
S R 0.5 mL/min Ji5 , + Zhe iR T, H 54
LB AT LA S

AR (AT (H R R 1T o0 | B A I 7
S hR YRR IR B 35 S5 AT HEA T, 5 00 5 3 B A BT iR
2 5 WIBRIEIN E 25 S MEw , B T N AR5 1R 00 B 430 1
TR LU ABAS 32 R R Bl s o), DR e — AR
B TR A AR I 5 R AR 225 (H AR E
PARE ., AU HT IS % SCRR2TT L6 T, 43
BIEREZE IE %t T R B SRR, T
BETE GC IS H i H W R 8] 5 15 AH SR AR 22 550K, 43
BT, HA e i R B B [R1E 6 FIREIN AR A3 =2 0], sk
B e AR

F T o= YT 1 A X 3 B BT 8 6 S ) 2 335 A vp A
PERER, TOIEMERG 2 7, HRF QAMS 5 AR LT
AR & A ZE TR R, WA R T QAMS TA A5 a- AT
i () i, A 2R QAMSS il 2 HiAth 4 Fhoak 43 1 %
T, AWFFESE R BN, QAMS B HI AR BT 1S o-TR M -
TR RS - UM B A 43 R ) RE B/ T
1% , iRl 5k L e B 22 5

ZE B AR, BT GC-QAMS ¥ fi il BREE , i o J

®9 BFELHPIREFOHMRINEENELSR (n=3, mg/g)

Tab9 Content determination of 6 components as a-pinene in volatile oil from C. medica(n=3,mg/g)

i H%‘E% ] a-El ] P ] Fh ] RN a-&\jﬂa@
bRk Mk QAMS btk QAMS bRtk QAMS bRtk QAMS Mk

0171218 3978208 153030 153030 27,7444 217436 9.1746 9.1743 1220121 1220117 160418
0171221 2865930 83234 83234 184795 184789 4815 44314 0 0 103131
20091031 413453 1 137278 13777 299742 299733 109328 109325 2120695 2120690 18569 6
09111 4571265 85185 85185 188101 188095 90755 90753 1007725 1007722 228993
20191028 4201042 168404 168403 350229 350219 108129 108126 2033707 2033702 17853 6
0091102 3794689 50407 50407 218496 218489 8.1892 8.1890 1275328 1275324 197898
0151218 375.8979 2099 1 209940 33.5569 335559 89903 8.9900 U437 247436 0

0151200 4342735 14301 4 14301 4 260701 260693 11291 4 112911 2851273 285.126 6 116162
0161128 3669555 13788 6 13788 5 25280 1 250793 97105 97102 207.691 4 2076908 18.1395
0070601 2223146 61225 61224 124551 124547 36842 3684 1 355210 355209 488586
20070914 3711660 89402 8.940 1 179804 179798 9.105 1 9.1049 1740545 1740540 359521
2019083 1748578 32969 32968 11300 6 113003 39828 39807 574445 574444 35.906 6
0091103 2596177 109113 109113 315682 315673 76825 76823 140286 7 140286 3 302956
20180715 4647168 164165 164164 29799 1 29798 1 8.7783 87781 189043 189042 50435
20180720 469.5555 172816 172816 31.868 6 318676 10,683 6 106833 2180177 2180172 140113
0171205 465.7842 16.103 6 16.103 6 304509 304500 9.0829 9.082 6 287650 28,7650 48490
0171207 4395996 114395 114395 242890 24882 80707 8.0704 541005 54,1004 8.696 6
0091112 3782624 181579 181578 394409 394397 104779 104776 2467233 2467226 201552
2000024 2052195 159131 159130 293716 293707 52501 52499 136,105 8 136.105 4 33479
20161200 4026150 105212 105212 216379 216372 74990 74988 324876 324875 163391
20180103 445.1106 15395 0 153949 263142 263134 72859 70857 0 0 35076
20091101 498.8390 111458 111457 268237 268229 106783 106780 1294162 1294159 240676
0091113 5116118 9.6050 9.6049 179559 179553 13771 73769 28927 28927 56136
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