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[ Abstract | Objective: To conduct a qualitative and quantitative analysis on volatile oil from raw, bran-
fried, honey bran-fried and honey chaff-fried Aurantii Fructus Immaturus from Jiangxi by GC-MS. Method :
Volatile oil was extracted from Aurantii Fructus Immaturus by steam distillation method. Volatile oil in different
processed products of Aurantii Fructus Immaturus were determined by GC-MS under mass spectrometer conditions of
70 eV, ion source temperature at 230 °C, accelerating voltage of 34.6 V, multiplier voltage of 1 388 V,
quadrupole rod temperature at 150 °C, scanning frequency of 4. 45 times/s. Peak area normalization method was
used to determine the relative mass fraction of each component. Result: Altogether 163 components were separated
and identified from raw, bran-fried, honey bran-fried and honey chaff-fried Aurantii Fructus Immaturus. A wider
varieties of new compound were founded from processed products of Aurantii Fructus Immaturus by excipients, with
the most varieties of volatile oils in bran-fried Aurantii Fructus Immaturus. Bran-fried, honey chaff-fried, honey
bran-fried and raw Aurantii Fructus Immaturus contained 99, 87, 81, 79 new compounds, including 42 types of
ingredients in total. Compared with raw Aurantii Fructus Immaturus, bran-fried products had 52 more types of new
compounds; honey bran-fried products had 26 more types of new compounds; and honey chaff-fried products had
28 more types of new compounds. Conclusion: GC-MS is suitable for analyzing chemical components in volatile oil
from Aurantii Fructus Immaturus, which can provide an experimental reference for quality evaluation and
processing mechanism studies of processed procucts of Aurantii Fructus Immaturus.
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Fig.1 GC-MS total ion chromatograms of volatile oil in different

processed products of Aurantii Fructus Immaturus
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Table 1 Names and relative mass fractions of ingredients in volatile oil from different processed products of Aurantii Fructus Immaturus

AR AT B S5k 53 %/ %
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AR ERAR S AR BEREAR 2

1 HETE 0.03

2 B-TE s 0.56 0.52 0.53
3 X 0. 02 0.01
4 (1R)-2,6,6-=H 3 —3R[3.3. 1] fF-2-F 0. 61 0. 54 0.51
5 B-7K I 0.31 0.74 0.45 0.27
6 B-H A 1.47 1.55 1.50 1.38
7 T 0.37 0.33 0.36 0.38
8 a-TK TR A 0.21 0.29 0.15 0.18
9 Tt b A 0. 42 0.45 0. 41 1.69
10 Frig 4 45.14 46. 33 44. 68 40. 89
11 - RS- BRI 0.23 0.17
12 B-% 47 0.85 1.39 0.85 0.96
13 -l i 9. 69 2.66 8.97 9.85
14 JZ R -1, 8- -1 - 0.15 0. 62 0.16

15 4-FEE RN TR (3. 1. 0] N 2-M 0.03 0. 14

16 (18)-2,6,6-=H 3 _3R[3.1.0] J&-2-4 0.22

17 T -Ref -5 2, 8- 47 -1 - 0.18 0.19 0.23 0.19
18 W 0.07 0.08 0.12 0.09
19 5-F 35 2 -k g 0.07

20 5-HE-3-RNEAC K 0. 10 0.11 0.10
21 2-F 35N SL 23R O -1 - 0. 62 0.93 0.72 0. 60
22 6,6- " FBE2-TF L XOER[ 3. 1. 1] Bt 0.19

23 2-Z KE-5-T BE-5- 2 0 k-0 Ak 1.37 1.00 1.10 0.92
24 2-FBE-5-SH AR 3. 1. 0] 7 2-Hi 0.16 0.12
25 W 0.09

26 1,3,8-%F - - =4 0.09 0.14 0.08 0.09
27 7% F R R e 0.61

28 (=) -4-if 5 B 1.39 2.37 1.37 1.58
29 4.5- T HIE-2-2 FEIR B 0.16 0.10
30 SR -2, 8- -1 - 0.29 0.27 0.37 0.28
31 3,7-THHE-1,5,7- = -3-m 0.52

32 2,6- " $£-1,3,5,7- U 0.05

33 (+)4-84 1.52 1.23 1.19 0. 04
34 1-F 34 3L 2-30 O 5 -1 - 0.08

35 1-FR 4= 5 9 0 IR O 0.05

36 3,6,6-= HI JL-35 O M -2 -4 i 0.28

37 S 0. 64 0.78 0.70 0.78
38 BT 0.06 0. 04 0.07 0.10
39 2-FIEH L 2 0.06
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63 2-2 -1 4 RO 0.08 0.08
64 - HE 2 -H AR T 0.35

65 3,7-2H 2,63 -1 - 1.08 0. 86 1.37
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81 + 0. 14 0.07 0.11
82 2,6- 2 ,6-F 0.07 0.17 0.23
83 7 e 0.48
84 - B ARG 0.16 0.05 0.16 0.19
85 1-Z 3 -1 -H 32 4- B TR A 3 -3 O e 0.36 0.19
86 TR ZE R 0.09 0.10 0. 10 0.11
87 AT I 0.65 0.55 0. 67 0.74
88 = -B-1k JE 4 0.94 1.03 1. 00
89 | o 0.12 0. 10
90 1,2,4a,5,8 ,8a- /XA 4b4,7-2 H 3-1-52 75 3 -28 0.36
91 T b 0.23 0.03 0.25 0.15
92 v R 0.12
93 v 2 0.09 0.11 0.05 0.08
94 - 2% i I 0.13 0.14 0.10 0.12
95 1,2,4a,5,6,8a- N & 1b4,7- " H H&-1-F N H-25 0.02
96 3,7, 11-=H 31,6, 10-+ b = J -3 - 0.25 0.37
97 1a,2,3,5,6,7,7a,7b-)\E-1,1,4,7-DUH -1 H- PRI e ] B 0.16
98 - 3505 -1 ,6-BR 38 — 4% 6.33 7.32 6. 80 7.72
99 1,5,5-= W 5L-6- H 33 O 4 0.55 0.58
100 1,2,3,3a,4,5,6,7-/\A-1,4-— H 37 -5 75 S -3 0.21
101 X 2 R LK R S 0.11
102 1,2,3,5,6,8a- N5 fb4,7-7 H 3-1-52 75 528 0.90 0.65 0.73 0. 84
103 l1a,2,3a,4,5,6,7b-/\ 5 -1,1,3a,7-D0 I JE 23R L[ d] 28 0.37
104 a3k BH 1. 11 0.70 1.08 1.25
105 2-E 0.05 0.05 0.05 0.06
106 1,2,3,5,6,7,8,8a-/\ A fk-1,8a- I JL-7-F N I - 2% 0.05 0. 06
107 B-f A 0.06
108 1,2,3,4,5,6,7,8-/\ & fk4,8a- " F JL-6-5F 1 i S - 0.10 0.08
109 r-ARK% 0.31 0.33 0.27 0.27
110 1,2,3,4,4a,5,6,7-/\A-a,a,4a,8-J1 H £-2-25 {7 0. 46
111 K 0.21 0.12
112 -G 0.04 0. 04
113 BT F&EE 0.11
114 3,7, 11-=HEEPYIR[4.4.0.0(2,7) -+ Zke-3-4 0.58
115 1AL W9 0.12
116 1R,48,7S,11R2,2 4 8- Hl 325 i 0.14
117 2,6,10-=H 5£2,6,9,11- 4% 14 K% 1. 67 0.27 0.24
118 1=+ b b B 0.02
119 8-+ Ehiks 0.32
120 2-%0 Ak ml WU 0.55 0. 60 0. 49
121 4a,5,6,7,8,8a- /N A fb4,8a-— H L -6-5F N I k- 3 0.08
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137 B-AZ4% 0.18
138 FHEEMLY 0.11
139 2,6,10-=M}:-2,6,9,11-+ — Lz s 0.27
140 1,3,3-=HJE-2 W WL 30 O 0.36
141 1,2,4a,5,6,7-~ A 4b-2-Z5 0k 0.13
142 4 11-ZH -3 (7.2.0] - — ke 4-45 0.15
143 8- Lk 0.13
144 2-FRC L IRTN bE I R 0.03 0.08
145 6,10, 14-= B2+ L 0.04
146 4,4 11, 11-PU I 3E-PUER[6.2.1.0(3.8)0(3.9) ]-7-+—f% 0.32
147 AR /NS 0.74 0. 65
148 T2 A A 0.20 0.18
149 Rk 0.13
150y 0.52 1.02 0.54 0.48
151 1,3,3-=HIH=3R[2.2.1.0(2,6) ] Biks 0.03
152 Rl #EE 0.03
153 6,8- F1AE-3- R ik s ik 0.31
154 Bl 0.18 0.09 0. 20 0.20
155 E,E,Z-5 14-—H -1 3 12-F Juht =5 0.14
156 ARIARB RN 9, 11- ) 0.03
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158 11,13- F Jk-12- P e ds - 0. 08
159 E,E,Z-514-"H3-1,3 12-F Julk =% 0.29
160 B-HiFEM 0.41 0. 40
161 2-Z FE N IE 0.12 0.42
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163 5-T J-6-C -\ (-1 H-#i 0.16

<17 -



5521 #5515 1] FEXEFFFRE Vol.21,No. 15
201548 A Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2015
3 g A7 B Y A R TS 0 L Ak RS AR Al T

4 FRAR SR R rh % R oy B R 2 B R A Al
B, 2 AR 1 T 255 Y S RO A 22
Forh RS S TE 99 Bl , BOMEA S22 E ) 87 A, B
ERA S Mg 81 b, A ARLSC M SE M 79 A, DY L
AR 42 Bl S ARSEE S AR G, BRI IR R Y
52 R & W, EARID SRR I 26 R AL & W, EEELD S
i 28 Mk G Wy TR AR A S B R
AR B GE . BSE A b 14 B Al & W 7 45 0 T
sty F R R AGE I B, 42 718 0] RE AR ] A R P K AR T
IrEA, N A i bR A A S T A R A T B
THRSFARB G o BSRS89 504 1
TR A ) it 5 2 S /N, e Bk LS B R
(46.33% ) , BEARAD 5 5 i 1K (40. 89% ) o y-ifli fiy My
BRAD 5 i B ARELR, A 2. 66% T H Al = Ff AR
S S EAE Y 9% o i TAEM R P, A
Bk VER BB R BD BB B 0 4 Tl B g3 X
RS A ) 9 52 R /0N o 45 SRR L i o R RO AR
A TS5 Al A 52 B A AT e R 5 B0 i i
SR AP S i 4I5S f

A A T R B A A DA K R B £
GEML IR AT A AE M D73 LA B 1 M o
ORI RE AL, 22 8k R 2 iR AR B
35 W T ORE R A L AR TS IN O Bk R
LA AR S 2 3L RN SRR AR A
f — LM PR R o AN SCIT ST 45 SRR WY, 2 Bk RN
HR 2 1R S WA A TR A ) I R 0 A T R (o
POFE—REE TR M ELE T —F51

.18 -

BRI, BRAD Ja VR T A T B AAE I, 3
B PP 24 L ) R R R B S b 24 T 0 R
259y 1 1k 0% i RN 25 A Y o AR SO o R
YLV BUSEA TR A ) i o 4% it B 23 1 20, R A
SRR R A AR ST BRI T SR MK A R AL
T T 50 R 24 235~ F 5, AT Ay ) B B S A 1
BLH $2 1L B k2 5 B Y BRI KA

[ &% k)

[1] HERHGBZER L& hEANRILAEZ M. —H[S]. 4t
o0 B R 2R iR At ,2010:230-231.

(2] Z/NR R, I EB, & 2 880256 19 0F 53
BT VLV B 2 B 22 4z ,2004,18(2) 145-47.

[3] T MK aBIM]. EE LR A
He R A, 1990 :238.

(4] B APESHRIM]. Jbat: AR A W,
2012 :160.

[5] IT764 £ hh 2 5 WoB A BRI 74 48 b 25 1K A sl B0
WIM]. B BR R L, 2009 :575.

[6] WH . ZBT&®, 0%, % 25 IEMER LY
T2 [J]. 25 ,2005,27(3) :294-296.

(7] K&, 80—, 5. 1 38 75 1R % 28 Bk kD i 1 AR
S AT ] S5 T A4 4% 75 ,2010,16 (10) -
8-10.

(8] T, =, BH, . AR ™ M AR SR A 6 il i
JE¥E R M GC-MS -1 [J]. v At 2,2007,29 (11) ;

1639-1644.
(9] ZRTH. P2gMi 2 [ M. b5t o [ b B2 25 1 R4
2012:162.

[REHE xExX]



