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[ Abstract ] Objective; To screen the accelerated oxidation environment with the most drastic changes in
the volatile oil composition of Foeniculi Fructus, and to optimize the type and concentration of antioxidants.
Method: The volatile oil of Foeniculi Fructus was extracted by steam distillation. Taking thiobarbituric acid
reactive substances (TBARS) value and peroxide value (POV) as evaluation indexes, response surface method

was used to investigate the effects of temperature, concentrations of ferrous ion (Fe’* ) and azoamidine initiator
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V50 (AAPH) on volatile oil components of Foeniculi Fructus and its oxidation products. TBARS and POV were
detected by ultraviolet chromatography. The oxidative environment with the most drastic changes of volatile oil
composition of Foeniculi Fructus was screened. The type and concentration of antioxidants were selected by single
factor experiments. The change discipline of volatile oil in Foeniculi Fructus after added different concentrations of
antioxidants were analyzed by GC-MS. Result: The worst oxidizing environment for volatile oil of Foeniculi Fructus
was as follows: temperature at 42.5 °C, AAPH concentration of 1 g-L ™', Fe’" concentration of 20. 85 mg-L™"'.
Ascorbyl palmitate with concentrations of 0.2 mol+L ™" and 0.8 mol-L "' could effectively improve the stability of

volatile oil from Foeniculi Fructus. Conclusion: Under the accelerated oxidation environment, the terpenes in

volatile oil from Foeniculi Fructus are significantly changed, but its stability can be improved by ascorbyl palmitate.
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Table 1 Box-Behnken experimental analysis on screening

accelerated oxidation environment for volatile oil in Foeniculi

Fructus
A B AAPH  CFe?* TBARS{H POV
No. JRE FBEWE FERE (Yp) (V) oD
/C /g L7 /gL' /mg-L™' /mg-L7!
1 35 5 0.278 0.0303 23.0492 0.25
2 45 5 0.556 0.0505  9.416 6 0.31
3 45 10 0.278 0.0435 13.9640 0.38
4 45 0 0.278 0.0757 16.907 6 0.77
5 35 5 0.278 0.0351 23.9184 0.40
6 35 10 0.556 0.0532  5.7095 0
7 25 5 0.556 0.0524  6.2857 0.13
8 25 10 0.278 0.0320 12.6291 0.19
9 35 0 0.556 0.0373 16.5714 0.35
10 25 5 0 0.0325 13.8343 0.22
11 25 0 0.278 0.0419 24.8211 0.55
12 35 5 0.278 0.0379 16.8692 0.36
13 35 5 0.278 0.0513 14.8331 0.49
14 35 5 0.278 0.0424 151501 0.39
15 45 5 0 0.0467 23.3950 0.61
16 35 0 0 0.0375 20.6339 0.41
17 35 10 0 0.0271 14.0744 0

x2 HBEFEMFESNW

Table 2 Analysis of variance of regression equation

5 2% F U5 SS f MsS F P
[ 0.6119 9 0.068 0 10.1900  0.002 9
A 0.120 0 1 0.120 0 17.990 0 0.003 8
B 0.285 0 1 0.2850  42.7200 0.000 3
c 0.025 3 1 0.025 3 3.790 0 0.0925
AB 0. 000 2 1 0. 000 2 0.0337 0.8595
AC 0.0110 1 0.0110 1.6500 0.2395
BC 0. 000 9 1 0. 000 9 0.1349 0.724 3
A2 0.051 9 1 0.051 9 7.780 0 0.027 0
B? 0.001 1 1 0.001 1 0.171 8 0.690 9
c? 0.123 8 1 0.123 8 18.560 0 0.003 5
Tk 2% 0. 046 7 7 0. 006 7
42 4% 0.016 8 3 0.005 6 0.750 8 0.576 3

7% 1 22 0.029 9 4 0.007 5

B 0.658 6 16

SRR A5 o AT A B A o R e 2 T
S BT B R . I NIST 14, L KOs e, i A
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Fig.1 Response surfaces and contours of effect of each factor on OD after oxidative intervention of volatile oil in Foeniculi Fructus
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F3 AEHEF/NEFEZL K TBARS EH POV K%M
Table 3 Effect of different antioxidants on TBARS value and POV

of volatile oil in Foeniculi Fructus mg-L !
FE b TBARS {8 POV

25 0.004 9 36.215 2
A CRmPLE ) 0.029 4 17.074 1
B 7 T 13 0.086 9 13.002 9
W TR B 0.053 6 29.168 7
BTN 0.999 6 95.2356
2,6-5R0T kX Py 0.061 3 11.996 1
BRI 2 A A TR 0.023 4 11.213 2
THW 0.027 8 15.905 2
HERE 0.069 8 12.746 2
RPN L0 L Y hm. Lk ¢M

5 10 15 20 25 30 35 40 45

t/min

B2 /MNEEFERBHN GC-MS BEFR
Fig.2 Total ions chromatogram of volatile oil in Foeniculi Fructus

by GC-MS

FU 5 A GUA LG, B 4LA C 412 S Ak T TS 451F i
Or Y B AR OB A5 8 T A B, i — R OR
0.2 mol-L™"A10. 8 mol - L™" Ay 4T YA IfiL 1% 4% Al 192 Fik 24
REAG 20 ) o B A L R R (R) -+ ) -FE B 3
b =R o 2 E AL IR R T HUS BRI e, Wk 5,
4 itig
FEMGWHAEREMEHCAILTH, RERE
HS SO A B 2SR A e .
PR MIE S T Y R R B L, B
SRAPUR DU R LR G AN, SR ER
WA F) 2 T & Gk JF JESE)
22w W S 07 T Y AR AP L 2015 4E R
CREZH) (—3) MR, G0t T &4 & a2k
T2k R, 23K 196 R, SRR 45 DL B
HORZG ) HS 2 RRBCHE R N RO R, BT T LR R
TAZH 2, £ 3k 266 R, Horb B R A R )

R4 DMEBEREMINERE

Table 4 Identification of volatile compounds in Foeniculi Fructus

No. WA 4R prk I s
1 T THE - TR I CioHye 136.125 007785-26-4
2 F i CioHyg 136.125  003387-41-5
3 R CioHyg 136.125  000123-35-3
4 a-IK T4 CioHyg 136.125  000099-83-2
5 4-EE CioHyg 136.125  029050-33-7
6 (R)-( +)-frds  CioHys 136.125  005989-27-5
7 (E)-%2 ) CioHyg 136. 125  003779-61-1
8 il i A CioHyg 136. 125 000099-85-4
9 B-RSE CioHyg 136.230  000127-91-3

10 JRM CioHyg 136.230  007785-70-8
11 FEs CH,0 148.089  000140-67-0

12 EE CyoH,,0 148.089  000104-46-1

13 =2, i A ik CioH,0 148.220  025679-28-1
14 1,3,3-Z 1 3-— C,,H, 0 152.120  001195-79-5

H[2.2.1]Be-2-H

W 700 5 L ik 43.61% .

Hh 2 44 RN AE R RS O IR SR A
FRANRAE , 16 k4 4% 4 DR 45 % | W i A 48 AT
RZ W5 EB A T b 2545 K AR A, R A
2 S URF S BRI BE 11 25 4 S ith rp SR A P T )
fiple B, B RBED % Na,
AP" Fe’ " X ISR R A Pk B i e R B, Fe™ ™ X6
FF 253 B T B T e R o AR AR Dl 20 i %
K ZE R FENR TR L BUHE 0 1 Bl T 27 i B Ak 2 A
JERTT T8 & i 2L AL T2 AL, B A R e 1 K
BEGT R P A X AR E RS, RLR i —
AR R T R A A P Aok R e S AR M AT
¢, B AE TR — Pl A REE R T R e M T T

AR 38 F K 78 S FE AR R B BN T A 45 R, 2
Tl R Az 7 v T i R R O % 4R BOROR
HJ7 : fif 22 35 . FI A Box-Behnken #3152
B 454 GC-MS 43HT, 54> % J& IR BE  Fe’ " f AAPH
f14) I o A B A5 AR Ak DR 2R /0N T A 4 T AR AL R
(TBARS {H [ POV 1 OD) (50, AR5 2 75 40
SRE A (P =0.002 9,435 P =0.576 3) , fig
A5 b R R AN ) SR Ab 45 1 2 O i v AL Ak 7 0 1Y A
b,y Jm S bt S Ak ) ok 4R T I S R Al . B E
S 4 SR 5 AR R R 4, 2 W R N T 5 O
e /N TE] A I A AR R BT — i R AT M. GC-MS
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