5 32 H:5H 3 ) OOD&MACHINERY Vol. 32.No. 3

20164 3 H Mar. 2016

DOI:10. 13652/j. issn. 1003 —5788. 2016. 03. 017

XURK 761 35 P 78 &2 P UK ) e GC—MLS 46l /Y
HS—SPME ZE T ZMHK

Optimization of extraction process for HS—SPME in GC—MS of volatile
compounds in flavor pickle goose
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Abstract: The optimal extraction fiber was selected by comparing the
extraction effect of different extraction fiber. Under this condition,
response surface methodology was employed to optimize HS—SPME
extraction conditions for volatile components in flavor pickle goose.
The effects of extraction temperature, extraction time and desorption
time on the total of peak area and the total number of volatile sub-
stances. The volatile compounds in flavor pickle goose were deter-
mined through SPME—GC-—MS. Results indicated that the optimal
extraction conditions of flavor pickle goose was obtained as follows:
extraction fiber 75 ym CAR/PDMS, extraction temperature 55 C,
extraction time 53 min, desorption time 4 min, under this condition,
the total of peak area was 3 645 270 362, the total number of volatile
substances was 60; Totally 63 kinds volatile flavor were identified by
SPME—GC—MS in flavor pickle goose, and were hydrocarbons, al-

dehydes, esters, ketones, alcohols, sulfurs and ethers, phenols,
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Table 1 The selection of extraction fibers
ISk R 1 068 17 AR ¥ BRI A
85 pm PA 1.242X10° 29
75 pm CAR/PDMS 1.534 X107 46
100 pm PDMS 1.060X10? 39
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Figure 1 The selection of extraction temperature
— 40 N 760
g 7 e gnmn .
SR ) lss 2
Z 30 g S i
\a/ -
x & 0 =%
: 5 =R
= © o 5%
w3 20 45 2 e
E 9 ERCEul
E 40 Z 2
= 10 T K
2 35
£ =
= % 30
0 30 40 50 60
HE IR 1]

Extraction time/min
B2 FRaEeas

Figure 2 The selection of extraction time
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Figure 3 The selection of desorption time
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Table 2 Factors and levels of response surface experiments

K A FERGRE/C B AR B/ min C @[]/ min

—1 40 40 3
0 50 50 4
1 60 60 5

*3 MWEEEITRIAEER
Table 3 The result of response surface design

and experimental

RwAE A B pimg D

Iy
1 —1 1 0 1428 960 126 40
2 1 0 1 3 581 830 874 57
3 0 0 0 3633 178 864 58
4 —1 0 —1 1 837 360 533 40
5 0 0 0 3412 519 518 54
6 0 0 0 3125 558 574 55
7 —1 —1 0 1218 396 293 34
8 0 0 0 3 213 567 745 54
9 1 —1 0 2 816 455 887 43
10 0 0 0 3627 523 164 56
11 1 0 —1 3 463 181 888 45
12 0 1 1 2 862 516 120 50
13 0 —1 —1 2 269 308 284 40
14 0 1 —1 3 454 939 772 55
15 —1 0 1 1 816 376 600 41
16 1 1 0 3 630 695 941 53
17 0 —1 1 2713 696 730 47
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Y=3.402X10°+8. 989X 10° A+ 2. 949 X 10° B—6. 296 X
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6.396X 10°A% —4. 892X 10°B* —8. 815X 10" C?, ¢}



ZE5H/N 2016 % 3 47
x4 HESWER
Table 4 Results of analysis of variance
7 25 K 5 ER:Ep: ¥ F{i Prob>F B
HERY 1.049 81E+19 9 1.17E+18 31. 80 < 0.000 1 -
A 6. 463 94E+18 1 6. 46E+18 176. 24 < 0.000 1 % x
B 6. 957 6OE+17 1 6. 96E-+17 18.97 0.003 3 * x
C 3.171 44E-+14 1 3. 17E+14 0.01 0.928 5
AB 9.110 62E+16 1 9. 11E+16 2,48 0.159 0
AC 1,874 34E+15 1 4.87E+15 0.13 0.726 2
BC 2.687 45E+17 1 2. 69E+17 7.33 0.030 3 *
A? 1.722 67E+18 1 1. 72E+18 146. 97 0.000 2 ® %
B? 1.007 68E+18 1 1.01E+18 27.48 0.001 2 * x
c 3.271 53E+16 1 3.27E+16 0. 89 0.376 4
””””” %%  2.56733E+17 7 3.67E+16
2 10 1,039 23E+16 3 1. 35E+16 0.25 0.858 7
a5t 2 2.163 40E+17 4 5.41E+16
B 1.075 49E+19 16
T R?*=0.976 1;RAq=0.945 4; x % F/RMEF (P<T0.0D); » F/REFH (0. 01<<P<0.05),
k5 HESWER'
4.0E+009— == == o Table 5 Results of analysis of variance
g FEKW FHM AWE HJ F Prob>F Bt
Z3.5E+009 ; — -
K B 886.93 9 98.55  25.60  0.0002 % x
§€3~0F‘+009* A 231.13 1 231.13  60.03  0.0001  x x
ﬂ@?g 2 5E+009- B 144,50 1 144.50 37.53  0.0005 % x
£ 2. 0E+000) C 28.13 1 28,13  7.31 0.0305  x
AB 4,00 1 4,00 1.04  0.3420
5.0l 60 AC 3025 1 30.25 7.86 0.0264  =x
04-5" o . ) -‘56';5\% o BC 36. 00 1 36,00  9.35  0.018 4 *
i, Iféf/@ S5 745 %«%@? ™ A* 241,60 1 24160  62.75 < 0.000 1  x x
. ”’Ie/,% : W\\Aa“‘ B 119.39 1 119.39 31.01  0.0008  * x
B4 BEER5ERNAEANAGaEEE Co sl L s aer 0.0
Figure 4 The response surface graph of extraction time, % 26.95 ! 3. 85
desorption time and the total of peak area KM 1575 3 02 1.880.2047
iy 11,20 4 2.80
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Figure 5 The response surface graph of extraction tempera-
ture, desorption time and the total number of vol-
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Figure 6 The response surface graph of extraction time, de-
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B, 4% SPME 2 B Z% 1 98 8 O 25 BUIR B2 55 °C, 28 A ]
53 min, ff BRI H] 4 min, TE 2 K, 00 G R R
R T SRR S F4 (B 439 R 3 645 270 362 1 60 Ff, 53
T 0N ELAR L, AR X 3R 22 43000 Ok 2. 8196 i 40, 5 T {E
HAEFE .
2.3 MBRBIAELZEREKESHUNERSSH

iz B 7 OG0 B AR A5 BIRE R R 3 g AT A
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B« AEZE AT ] 42 min, 2O EE 49 C I 5 4F T 4 2 By
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Figure 7 TIC of volatile compounds in flavor

bubble goose extracted by SPME
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Table 6 Analysis results for GC—MS identification of vola-
tile flavor compounds in flavor bubble goose
o et s fixper - PLRC
[f] /min #7/% B/ %
4.940 HIZE 0.168 91
8.349 WM 0.134 92
9.826 Ajit-a- VR M 0.033 91
10.413 %M 0. 045 96
12,442  BESE 0.532 91
12.457 -k 0. 580 91
13.615 2-BE 0.035 96
14.038  p-AfEsR 0.129 97
14,840  JRX-p 2 ¥ 0.098 96
15. 381 Mﬁ’i’ = LS. 6 0.169 97
I\t = I
15.388 B2 H& 0.169 97
15.861 i S 0.076 97
17.556  1-FASE-4-(1-F 3 ZMHF)H 0.158 94
J S 20.010 2,6-"HI HE-2,4,6-¢ =% 0. 050 91
20.719 T IEIR R M 0.018 86
27.995  (+)-3-E 4.353 90
35.165  o-TE FE I A 0.191 89
37.018 ki 0.043 95
37.021  puke 0.046 95
37.711 A 0.098 99
(28)-1,3.4,5,6,7-XN4E-1,
41.119  1,5,5-PYHI3E-2H-2,4a- 1 0.032 83
41.612 Tk 0.034 96
42.368  d-kLWAME 0.093 94
42.374  BAAAKRK 0.091 92
46.806 Lk 0.021 93
46.809 P4+ puke 0.012 80
5.748 O 0.213 83
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T A ARSI
3 HEiE

T A B B R PR BUIN LRI 25 B K T LAl 2 R
IR 2 VB AR A7 40 M. U 5 05 BL v £ T BL L B
e P HUM R0 30 « B T SR P 90 A B B L8 1 K
RO SCBUTE A B L T R B B T L e M T R 0
i IR 1 AT RO T A B TR

VR B T U A TR B T — T RS
U7 o 8 FME T 8 F 3 J% 3 o 0 B AT 5 %
B S £ BT AT 00 o AT — 5 00 T S B A S, TRl S £
A 7 e B 45 1 W 0 T 4 RIS B A R 1
T LA B 1 ST S

S % Tk

C1] 7w, &FR0. falFLA 55, 540 1% 3h 2 (R 3 foh g o AR .
LIS 3, 2009(1); 15-18.

[2] FBEE%, skAIR. 3T RecurDyn i [R5 47 g4 2h 4 45 M 05 EL0F
FLI] KRG SRR, 2010(4) ¢ 75-78.

(3] BBR, Lu3, W, & fEsAMEL BT Hil Tl
KR, 2003(2) ; 47-49.

(4] sk H, FiRAF, RIEN., %, $&sh 20BN arsl]. bl
LA S B3k, 2010(8) . 97-99.

[5] #Aifk. 2T ADAMS FH X HLE A RERE S Jy 2200 4 LT ] BB
TS5 A3k, 2011(2): 82-85.

(6] k3o, /N L ML AR LT]. &SP, 2015, 31
(2): 165-167.

7] &tE], SE&. 0%, AdERNTTRIR S RELT]. &
FE TR, 2008, 10(7): 51-56.

(8] R, MU IHFM: 5 3 BLMI. dbut: Pl & Ak, 1991
(1) 10-86.

090 BRSO, HULAR S 8h J1 2 43 i & ADAMS R I RELM . dboe
AR M A . 2005, 1-223.

(EBF 87 7

[10] Stashenko E E, Martinez ] R. Sampling volatile compounds
from natural products with headspace/solid-phase micro-extrac-
tion[ J]. Journal of Biochemical and Biophysical Methods,
2007, 70(2) . 235-242.

[(N]PHFE, bW, BiHE, & FHWEFTRT N HS—
SPME—GC—MS 2t J]. &5 5HL,. 2013, 29(3): 27-30.

[12] #3Chy, IR, SkAGD5 . 5. W N 2% 00 16 25 B 40 10 R 7 %
PR R T SPME ZE I AR LT ], b [ £ 2 4. 2012, 12
(9): 87-94.

(137 =A%, il f2. i IF 7 325 016 Ak 78 B U 43 i HS—SPME #E it
FATW WAL ], B A Tl AL, 2012(2) : 334-337.

[14] 3k, ¥ AV, WEW]. T2 [ A GO OO (03— KO Ot B
I E K P ke BE B AL A L)), BT fk s, 2009, 37(4):
563-567.

[15] stk Boste, MR, . T 5 AR f A B—0 s 6 T A
R TE A R KUK R A [T ). B A, 2011, 32
(10): 137-140.

[16] =M. Fhasfr. FT 0 R 6 (/b HS—SPME H1IL 7 B & <

112

SRR AAELT ] T EERE . 2009(8) ¢ 45-48.

L1770 XUSCUR A dfy it BE DR . T4 VOV 28 BC— <A €8 3 — o o vk
MFARERMER S B4 H L] A Hi s, 2013, 41(8):
1 226-1 231.

[18] Fuk, FMWA, sk, S5, Lo 1w vk 0 1 6 AR 3 A% C— S0 ik
FH o G PR o 4 e sk B s LT ). A Rl AE, 2010, 31
(20): 329-333.

[19] Ruiz J, Ventanas J, Cava R. New device for direct extraction of
volatiles in solid samples using SPME[]J]. Journal of Agricul-
tural and Food Chemistry, 2001, 49(11): 5 115-5 121.

[20] B %, 7. #ha2E. SPME s SDE 454 GC—MS 4 b7 2 7k
fi T B R R KR R A [T ] ' R AR, 2012, 33
(18): 171-175.

[21] Xie Jian-chun, Sun Bao-guo, Zheng Fu-ping. et al. Volatile fla-
vor constituents in roasted pork of mini-pig[ J]. Food Chemis-
try, 2008, 109(3): 506-514.

[22] %4ty Phac i, s Wlgt, 4. [0 28 08 48 B — U ] 40 A7
JV % s W 2 Y 4 M KUK AR [T ], B Rl A%, 2010, 31
(18): 370-374.



