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Effects of different pepper addition levels on volatile

compounds in stewed rabbit meat

R AR
ZHU Cheng-lin
0% %

LIU Ai-ping

w5

FENG Chao-hui
CPU Al R B 2 B - U )T %2

=KW OF WK AWE

LAN Qiu-yu

LI Cheng XIA Xu-han
7/ X1 4 74

YANG Yong LIU Yun-tao
625014)

(College of Food, Sichuan Agriculture University, Ya’an, Sichuan 625014, China)

WE AR ETRHALRBEA (GC—MS) # R 5 587K Im
AR RRELERAD RO, BT RTARNER S
HATR R oy 5 ok, GC—MS 5414 R AW, M4 7%
WA F e B E REFBREYEAREILTRRE

e Y E Rk AR AALER R EFTRELEL
e TR A4Sk B RABR Strecker B fe £ 5 R B &
ek R ERAEE T, AT H R KR L Rk
B LR RAET LTkl 2 L RA EL R
AR AR EREA Y, HARAAL. 0 RE AT
BIG A ER Rk R R AL A EIIN, TR AR
ESN R N R LS iR S R
M3 A, B% 36 HOR m Ay 0. 30%6 B #F 3 Am vy 2 i AP K
%%,

KB A K SRR AR M Rk R BT 5 GC—MS
Abstract: The effects of different addition levels of pepper on volatile
compounds in stewed rabbit meat were analyzed by electronic nose
and gas chromatography-mass spectrometry (GC—MS). Results of
electronic nose show that the addition of pepper had a significant im-
pact on the volatile compounds of stewed rabbit. Results of GC—MS
showed that chromatographic area of aldehydes, acids and ethers de-
creased first and then increase when increasing the pepper addition
levels. The chromatographic area of hydrocarbon derived from lipid
oxidation increased first and then decreased with the increase of addi-
tion level of pepper. Chromatographic area of some compounds from

Strecker degradation of amino acids and Maillard reaction changed
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unsteadily. Stewed rabbit with different levels of pepper had the sim-
ilar volatile compound profiles except volatiles from pepper. Pepper
changed the proportion and composition of volatile compounds. Com-
pared with the control group,the new volatile compounds of stewed
rabbit, including alcohols, ketones and alkanes, were found. This
may due to the addition of pepper. Chromatographic area and variety
increased with the increase of pepper addition level. The chromato-
graphic variety obtained the most when the addition level of pepper
was 0.30%.

Keywords: pepper; stewed rabbit; volatile compounds; electronic

nose; GC—MS
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Figure 1 PCA plot of rabbit samples in different groups
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Figure 2 Totali on current chromatogram of volatile flavor compounds from different groups
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Table 1 GC—MS analysis results of volatile flavor compounds from different groups
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Table 2 Statistical results of volatile flavor compounds from different groups

53 A/ % GEY 4
0.00% 0.05% 0.10% 0.20% 0.30% 0.00% 0.05% 0.10% 0.20% 0.30%
(ES 51.28 38.79 33.10 38. 40 43.73 12 12 14 10 12
J<ES 1.49 6.33 18.51 17.19 16. 72 4 8 9 12 15
TES 1.09 0.54 2. 80 8. 62 7.12 1 1 3 5 4
152 1.33 0.71 0.21 1.27 0.14 3 2 1 2 1
[i7ES 11. 66 10. 84 1.10 4,35 13.61 4 3 1 3 4
Jiz 2k 0. 00 0. 00 5. 84 0. 00 0. 64 0 0 2 0 2
ik 2k 3. 89 3.20 2. 69 2.87 3. 64 2 1 1 1 1
HiAlh 7.35 12.05 6.15 5.95 5.51 1 1 1 1 2
""" Wit 78.09  72.46  70.40  78.65 9.1 27 28 20 34 41
2.2.1  AEMUAS I AT EESR Y B sZ N W R R A 2.2.5 RO INEXRERZEY A0 B AR A D R

Wk ELAT e 1 A W 1 2 T DR O, M VR B v LR R
I % PR A S 9 3 RUBR A S 2 AR A I ok 1
TR OB T R SE AR, R BEOR AS 1R R NG 7 R 1Y
S AL I 06 51 LR 19 Strecker BRSO, AR 5 4K
G BRAE il 1 2 R M XU 43 v, O T RN T I A A RO L X
Sk R A R AR -, BRI
17 Pl AL S5 11 Fh At A 4 Rl A RIRE A 2 05 .

Bl 25 AE BROAS I B A B I, 2 S L BE I SR ) S A AR W A
Y9 5 DR 1 A A vl B A A ) T 5 4 0 1
7RG WA T 0 A T s R L AR O
AT 38 T 3 Aol 0 ) A0 P R VT 04 B8R 5 T R R R L 2- T -2 O
R T B G ) A T R
2.2.2 AEMURINE RIS TR W R R EER A
T 7 R e A 1 S A B O 2 AR A T B A o e
3575 I W R AR T A B AE 16 ~ 19 % . AE MUK [ VR i = 1
B 2 AR 22 K . L0 e 35 7 e TR R A e {0 1 »
X 1 R R PR SRS B AR K . AL T R i e s g I A
13- TR T SR DA A H N .
2.2.3 TR I X TR 28 0 0 2 AR 7 A A R S B A
PR =37 ) aata N0 o N L Y7 D A N Ot
J2 BN R A IRURE R 00 0 0 o 1 T R T A Sk %
SE 5 Bl L 4 B 2-BRER (2. 5-9F U L 2- T A e
FEHRFT 3 HL-6-C1-H1 38 2 56)-2-3F O - 1-W . |t T AR 25 109
o (7 0 LAt P R x5 B A O ke ke i S R K X R
P T R AH X 47

55 BERE B L R I AE B B I AR K ) A 2,5
B L2~ Fi A5 R R A 3 H 3E-6-(1-H 3L 2 3 -2- 3 & 4 -
1, 17 2 53 TR A £ kBt 1 AR PR 348 Jon v o 20>
2.2.4  AEMUR IR RS BT AR W I A AR AR Y B
IS 0G 0 R 2 18] 1Y T AL 1 PO R 28 0 ROk . — i
2 Y (v R A 3 T O o A A O R XU
SR AR N

AR TR B0 A XoF MR 2 B e A X R v S 8-l R
B o S 5T R Sy e DA A I e R A AR . N R AL AR B
HR RGN S 1 i 2 2K R ) B R 2 K, T i A5 A
M R ) S B R A L BRI — B OE R
158

ST R £ D1 A B R PR R R I R R . —
A R Co ~ Coy JR MR & 75 — 58 B BE b B W P9 2 K ok
GC— MSK: I th A% 5 b R A 27 BB o 5 19 R R ELI
W) T A R ool BERE e A R A A B L B
FE AR IR 9 380 L AR X 2 L M A AL T RE 5 78
BB R 43 1 SR A A
2.2.6 LM EEE YR 0 IR R A e
) AT 157 e B SRR B 0 R K T AR 0
IR BT WA — 2 OB L AR 5 ZLRE S b B W IR
ERSOP N bl

2K 0 AL AR AT S 0. 10 Y61 0. 30 %4 B 4% 3
], 7T A ISR A K5 0 BT 8. B 5 A6 AUV I £
14 15 9o B TR 2K 00 AR S 4 5k 1 52 6 M AR
2.2.7 ALHUR IR BER YR R0 KL A
P 40 X 1 T RGBS T AR 4 o EL— i 2 A 2 R
Pt A L A AT R B 0 T . R oG U e 9 T 0
B AR RE A O AL
2.2.8 ALHURINEX AR AL AW  EERE
T MR S ML R 22 I A0 36 3 1 45 2 a1 2 R B A R
TR L — e U e (A

S 41 F A A6 BT BT S 0. 30 % I L K W T N-2, 3
. 5 LI B BE b R K B 2R LR G L IR R Ak
Loy 2o PR I Ok B (B AR L S P o 1 T KUOR
T A MR T 1 B8 A LA R A R R
3 g5

TSR L T B GO MS A % 75 HUAS [ 5 -t
9 5 S5 B 149 992 52 P KOO R 43 RE 4T T R WA B e T T
DL 51X 45 th 76 O 17 V5 04 £ 5 G B L 454 GO MS
BRI B X R i B AL A 5 0K e B
A 7 I B T 6 R AR K T A B S BF 922 L T
SHE 5 AE AR A B e TR 4 R I 1
AN A L LB B AT A AU B B P S XL
CRHE I 3 2 0 ) 52 o T 48 B A2 o 5 8 S5 o 7
th) L R IR A SR A X IR AR R
VR SR TE AT G . RE S e B AR IR R ) 0. 30 %6 B R %



% B F

2016 % 2 4

Py ORI ST A2 W B R X S B S R B T R P R
FL T i Pl 4 I A 10 XL IR 0 J5 14 R 55 I AR i )
S n S AR A A B S T B AT RE T AE LD — L8 PR
R BT A A AR T B B AR A 1 i — 2B 5 .

EEP

[1] By, Aesh, M4, 5. ORIE™ i 76 BUR Z0 8B & il i L
BRFEEL)]. Bk TR . 2012, 33(18): 103-106.

(2] BLEGS . W4, B0, 2. DUTRAEHOR i A9 1k 27 i 2> 20 4
AL iR, 2011, 32(17); 85-88.

[3] wtE, EZ, EEMK. & RAEFRFLSAREEDT] &
TR, 2012, 33(12) . 422-426.

[4] Antonella D Z, Zsolt S. The role of rabbit meat as functional
food[J]. Meat Science, 2011, 88(3): 319-331.

[5] @& i, s B, MA, . RABE 0N TR &I R R
wa)]. hEFE R, 2013(8) : 37-40.

[6] Btfe, WAR . BE 5. 4. ASE—SAFE/GC—MS/GC—O ¥
M AN DG KR AL A D) ], P E S i, 2014, 14(4)
222-230.

(7] sk . FBHEF. K EE. %, MAE—SAFE—GC—MS %43 #r
T OB RPE R A T]. R, 2014, 35(22) 130-134.
[8] hkse, M, R, % ¥4 P T oS f 94 & 1k B A 1
A Al ] B R SR, 2014, 30(3): 130-136.

L9 B35, #pk, WILAR. . S5 XA [ 3 U (9 )\ A 17 & ik
P2 B WA LT D, Al Tolk BHE 2006, 27(10) : 189-190.
(100 B, MR, BN AR, 4%, T002S [ A 6k 28 IR — i 066 T AF 5
BN H v OB R P LA )] R S LR 2013, 29(4)

24-28.

C110 0k, e, HEE, 45, PR I o X p A TR PR 442 %% 1k IR Ik
BT, i S R B, 2013, 39(6): 34-40.

[12] B, B4, 2o, . T B 5 e il g gy Xk 97 5% % 5
fsgmg[]]. A= fom T2 $], 2011(1D) : 20-25.

[13] T8, BMfEde, 22, &5, Tias [ A A U2 & SM g —
SR A AT R R B HE R M R sk R (], & RRAE . 2013, 34
(14); 212-217.

(147 BrBE, ZRub%, BOREAR, 45, ASIRDME 9007 5 9 45 & Tk XUk 4
i) SPME—GC—MS - #7[J]. & & Fl2%. 2014, 35(6):

98-102.

[15] Riu-Aumatell M, Castellari M, Lopez Tamames E. et al.
Characterisation of volatile compounds of fruit juices and nec-
tars by HS/SPME and GC/MS[J]. Food Chemistry, 2004, 87
(4): 627-637.

[16] Elmore J S, Motterm D S, Enser M, et al. Effect of the poly-
unsaturated fatty acid composition of beef muscle on the profile
of aroma volatiles[J]. Journal of Agriculture and Food Chemis-
try, 1999, 47(4). 1 619-1 625.

[17] Ventanas J, Coardoba J J, Antequera T, et al. Hydrolysis and
Maillard reactions during ripening of Iberian ham[]J]. Journal of
Food Science, 1992, 57(4) . 813-815.

[18] Padmashree A, Roopa N, Semwal A D, et al. Star-anise (Illi-
cium verum) and black caraway (Carum nigrum) as natural an-
tioxidants[ J]. Food Chemistry, 2007, 104(1); 59-66.

[19] Sampaio, G R, Saldanha T, Soares R A M, et al. Effect of
natural antioxidant combinations on lipid oxidation in cooked
chicken meat during refrigerated storage[ J]. Journal of Agri-
culture and Food Chemistry, 2012, 135(3): 1 383-1 390.

(200 BRAEE R . il BRSJI1. A TR X Al iy A8 Py #5 J v XU 5 11
R FE 0], B AL, 2009, 25(10); 1 129-1 134,
[21] BAM. @i, R, % XGRERENRASY 20T I

PagMb 224, 2006, 18(5): 139-141.

[22] Calkins C R, Hodgen ] M. A fresh look at meat flavor[J].
Meat Science, 2007, 77(1): 63-80.

(23] SRR, LT, WIok. 5. BN A m o 72 v # % 2E XUsk 4
B ARl ]. B SR, 2013, 29(4): 20-23.

[24] Spanier A M, Shahid Y F, Parliament T H, et al. Food flavors
and chemistry[ M]. Cambrige: Royal Society of Chemistry,
2001 280-288.

[25] Liu Y. Xu X L, Ouyang G F, et al. Changes in volatile compounds
of traditional Chinese Nanjing water-boiled salted duck during pro-
cessing[ J]. Journal of Food Science, 2006, 71(71):S371-S377.

[26] Mottram D S. Flavour formation in meat and meat products; a
review[ J]. Food Chemistry, 1998, 62(4); 415-424.

(271 ff . Wil B SEE. A%, il A% B8 X i o XU IR G XU 4 5
[J). fréhS5HLbE. 2014, 30(3): 29-34.

(k4% 87 7))
5 &5k

AR B XL G2 43 BENUAFAE W 43 R K i 25 . A B AL PR JiE
% TAERCRA B S B 54T TR ARG . A BB
R L W 7 | N o 1 B 7 A= B A
e T A GBI 5 IR 5T, 4 0 T BB PID Zh SRR 45
BL AL T R E S R AL AR T R L T AN R RE R T B AR
THERRA . a6 2T —FRT LA T BURL & 8 4
FEMHT R B B R Rl 8 B S b i 0 5 &
BB A R ML A S BOR AR 8 L ar 2R 225 /N TAERL R
TR BT LA A R B i 1 A P R

5% 3Lk
(1] sk, W0k & dh B 3 E B3 B = Hl HOR AT 7 (D], JKBIN . e T
K22, 2010, 23-24.
(2] Ewems. U KT E 8 B AR T Z B FID]. T IR,

2014, 32-33.

[3] k5. KRR E R R 55 & M5 [D]. 8. LMK
2, 2013, 45-47.

C4] B 0. Rl 1 002 2 B8 4k 1 36 2 X i e e B i 5e (DL
Jo#h . TTHE R, 2013, 2-32.

[5] EZRE. HT PLC Il HK % @ i 3 il R4 F k[D]. ¥
i IZR K2, 2014 41-43.

L6 M Es. Ryt i) # i ik 5 % 2k 70 OB 8 1 B IR 3 (D], s /R
W MG RIEF L K2, 2012 21-27.

L7] X465, BERIEE G M B 4 B 3h 2 9] 858 B WL 3 Ko 564
AWBFFELD]. KH: WAL Tk K%, 2014 34-36.

[8] sk#h. H:+ STM32 (3% 2 X o mAHLI T L[ D] RM . HFE45F
K2, 2014, 33-39.

COT sk UTRH. il BIOBUHE 2 HL4% ] RS BHID]. $tfH : S K2,
2015; 22-27.

[107] PivENSE. il B 3h e ML 5 WF 5 [D]. 5tH .
2. 2015; 19-25.

K

159



