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Table 1 Standard of sensory evaluation
A AR a1l
ek ik 15 P 25-30
ek AT B F AR 15-20
ek AT S FH R 2R AETRE 5~15
A T AE e ek 0-5
Huk HeAR Y F 1 F A 25~35
SAGEFEGERER 15-25
FHEFLE AR AT % 5~15
H— 5 Rk 0-5
] EHTe 15~20
AT 2 o LA bR 10-15
A S AR GE AR E 5~10
wH oL E 0-5
&% EEREN Y 12~15
RS EA R 9-12
B AL & E 4 6-9
A& 4B A AE 0-6

T H] 0~9,0 3 T AL 9 4 R ST HR
1.3.3  BOEEEDGE  HERES BIEE 0.5 emx0.5 emx
0.5 em, 5 FH HDP-BSW 5 £ 76 87 1) 7 # =
(TA) 1 00 B S BE | 00 07 338 32 . 2.0 mum/s 0 v %
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Pa g AN 4y it i BEE
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Fig.1 Cluster analysis of volatile flavor compounds

in different batches of stir=fried Tan mutton
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Table 2 Sensory evaluation results in different batches of stir—fried Tan mutton

i # b | Han 2 3 # a5 4 #db 5 #Hda 6 Hou 7 b 8 #HH9 A& 10
AEFM B8z BR+ 4 B6 + 5 80 + 3 83+21 B4+ 4 90 + 4" 92 +2" 93+ 5 3£ 4
5
HAA/N 368557+ 360234+ 3597.03+ 295215+ 343295+ 3468.11 + 3697.21 + 3669.57 + 375092+ 371563 +
30241 17203 253680 07020 239.85' 15003  250.92"  132.84" 18379  172.52
O [FAT B rA I N5 7 R 35 B i A (P<0.05 )
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AR I 1 K i 4 P A B 4 i i
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15 PR 25 21 FhEEs O FhEE2E 5 FhEide 3 F
Tk 11 Ak S S S ARG

S AR B G R A b OGSk e A L il
it AEDA R ¥ H 24 PRSI S0 FD
T=2, Hp I-¥H-3-WAFDHTHEME,HN
256, HiK & (E,E)-2,4-%8 _&® -8 5-/

i

PRSI

Volatile compounds content/pg kg

i s I I
- (] 3 n = L] 33

{4 ;":ﬁ i 1]

Retention time/min

B2 AEHE kD S A A i Rk R o B

Fig.2  Fingerprint of volatile flavor compounds

1l

in dilferent batches of stir=fried Tan mutton
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Table 3 Fingerprint information of keyv volatile flavor compounds in stir=fried Tan mutton

H®

] i/

HE ey o] CAS #4 % ok 3t i pge kg s FD  OAV
: pge kg e
min |28] E
| 693 1-¥a 111-87-5  ##ok b5k 42,00 52,19 x 8.27 92 8 1
2 730 FE 124-13-0  fedrwh krdiek 041 12047 £ 1009 90 4 293
i 964 FTE 108-88-3  ibHek 24.00 1.52 + 0.36 9] 2«
4 1017 & 124-19-6  At#hi 253 28318+ 1975 94 4 <l
5 1048 Z—TFh-HK 624-92-0  FEsR Heu Rk 1.60 341 + 089 90 4 2
6 1070 Zak 66-25-1 ek FEEvR EHE 0 908 517.67 £4381 93 64 56
L3
7 1181 (Z)-2-E 48t 60784-31-8 Mg MFek  # AR F 015 2.44 £ 0.53 95 8§ 16
L3
12.89 1--E& 143-08-8  Mghiek ek 3400 6256 £2.92 90 64 2
9 1338 AEm H1-T1-7 BBk 4Gea 300 51612+ 3608 97 32 172
10 1364 5-7 4k -2-wEwr 13679-70-4 #ifitef Ak 0.83 4.57 + 0.97 92 64 6
L3
11 1393 3-Wshiit & 3268-49-3 B Fuk 10,00 21517 +21.29 96 64 22
12 1444 2-/M hekwd 3777-69-3 A Eek ek 6.00 76.37 + 5.89 95 2013
13 1495 1,24-=7HEE 95-63-6 B ek 50000 011 £0.03 91 2 «l
14 1517 2-A® 107-87-9  #&E=% 280.00 1582 + 1.46 96 8«
15 1601 1-/%8 T1-41-0 Mk 470.00 12086 = 7.22 94 2 o«
16 1742 1-%# 111-70-6 L&k i Fen 5000 66.28 + 5.06 90 8 |
17 1767 3-%® 106-68-3 ik BHigek 1.03 0.13 £ 0.02 98 16 <l
18 1845 2-PHTHE 96-17-3 L R 3 1.42 3.23 £ 0.48 o0 4 2
19 1862 1-Z.8 111-27-3 #0546 &k 5.60 22.64 + 1.17 97 16 4
20 1941 (E,E)-2,4-% = 25152-84-5 MEWeR M Eek 1.36 2833 £ 239 08 128 21
e

21 2106 1-¥4-3-Af 3391-86-4  EaEek 0.50 19226 £ 2305 93 256 384
22 2312 E9a 100-52-7  #4=vk Ak 2400 12597 £13.16 96 8 5
23 2351 #m 112-31-2 ek 48 Ak 0.10 1.38 £ 0.27 95 16 14
24 2841 2,3-F—-8 585-25-1 5 0.28 4.16 + 0.52 92 3215
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R A G, AL TR R e A ) 100 °C
(CER NG 1010~1 150 m, 5200 /K B3k 25 95.6 °C),
1] A &5 i e i v I (] 5 e L RT AR 186 T,
EERFTTFTOEmmMY LR LmpEn ge g — &
B % I B g e A 1 L e R e S 9 L R,
o N ST 9 A P RO B B R R A LR A
PR IFAL A T EMEE R, A B e A
4 FhfE S A DAL B I o 3 22 S L A T R o i
LN R T ok ) B L1 S o7 DO 1 B A
PRA AR AU th e 35 A B, sk & stk (H
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FE R S sl S F AR R e i B R R AT AT Ay, R LA
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4 kSR ARG R GC-MS 5 52 B 8] 18 U E
Table 4  Similarity between GC-MS fingerprints

ol stir=fried Tan multon

5 % R ERE
1 0.985 0.962
2 0.946 0.955
3 0.972 0.983
4 (.803 0.827
5 0.968 0.964
6 0.961 0.973
7 0.970 0.948
8 0.982 0.952
9 0.957 0.981
10 0.973 0.963
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Fiz.3 Volatile compounds analysis of stir-fried and boiled Tan mutton samples
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Fiz4  Electronic nose and sensory evaluation of stir-fried and boiled Tan mutton products
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Analysis of Aroma Active Compounds in Chinese Stir-fried Tan Mutton

Bai Shuang'®, You ligin®, Luo Ruiming"”., Wang Yongrui'
(‘College of Food Science and Engineering, Ningvia University, Yinehuan 750021
*College of Biological Science and Engincering, North Minzu University, Yinchuan 750021
Sehool of Food and Health, Beifing Technology and Business University, Beijing 100048)

Abstract Using headspace solid phase microextraction—gas chromatography —mass spectrometer combined with gas chro-
matography—sniffer, with the help of electronic nose combined with sensory evaluation, AEDA, OAV and chemometrics,
principal component analysis, multivariate statistical analysis to study key volatile flavors of stir-fried Tan mutton, and
the identification of stir-fried and cooked Tan mutton produets. The results showed that the 9 batches of stir-fried Tan
mutton samples selected by cluster analysis were consistent with the sensory evaluation and tenderness values. A total of
95 volatile flavor compuounds were detected in 9 hatches of stir—fried Tan mutton H.Ll!lllpltﬂ-l, of which 16 compounds were
the key wvolatile flavor compounds 1o stir-fried Tan mutton. They shared volatile flavor compounds. and the fingerprint
profile information of stir—fried Tan mutton was established. The electronic nose was used to quickly identify and distin-
guish the stir—fried and boiled Tan mutton samples. The radar chart and principal component analysis could clearly dis-
tinguish the Tan mutton samples of the two processing methods, This research provides a theoretical basis for the rapid
identification of stir-frving, cooking and industrial production of Tan mutton products.

Keywords electronic nose; GC—0; key aroma aclive compounds; stir-[rving; Tan sheep meat



