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Effect of natural spices on the volatile flavor of stewed mutton

LIU Yan', ZHANG Xing-guo’, XIE Fei*, LI Jing-jun', XIONG Guo-yuan®
(1.College of Food Engineering, Anhui Science and Technology University, Fengyang 233100, China; 2.School of Tea and Food Science & Technology/

Anhui Engineering Laboratory for Agro-products Processing, Anhui Agricultural University, Hefei 230036, China)

Abstract: Three kinds of natural spices were selected and added to the mutton during cooking process. Single factor

test and orthogonal test were designed to evaluate the effect of additive amount of three natural spices on the improvement of
stewed mutton (mutton soup) flavor and its flavor substances by sensory evaluation, electronic nose and headspace solid
phase microextraction-gas chromatography-mass spectrometry ( HS-SPME-GC-MS). Then flavor substances in the mutton
before and after stewed with the best formula were also analyzed. The results showed that the optimal additive amount of the
mixed spices was 0.15% anise, 0.20% laurel and 0.07% clove ( spices weight : water volume ) .Contents of volatile flavor
substances such as anethole, terpinyl acetate and eugenol in the stewed mutton and mutton soup increased significantly
compared with pure mutton and mutton soup, among which eugenol changed the most significantly ( P<0.05). According to
sensory evaluation results, the added spices significantly improved the flavor and the overall acceptability of mutton.

Key words: mutton; natural spices; volatile flavor substance; electronic nose; gas chromatography-mass spec-

trometry ( GC-MS)
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BEA, RAEE IR, KA A2 T 3
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MR 5E 5 B4 P e A R BT SRR TG P T
P TR AR T 3 ARk O PRk
SRR AR IWARE
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HHIS A FIRAR S %

1 ARSIk

1.1 RIEA
B (EAN S B RT 99%) . 2 ILF G

R (4~5 kg) , LR IRFME & S EH AT BRA FIR AL,
Kiid: JIH: THH A G EERHER T T,
1.2 iRIE{LEE

MS1160 E.Z5 %ML, STl SRACAHE T 52 A BR
E] 7 WT2121 FLUBEY™ TR 98 1 A5 L 45 16 i
A BR T s HHO9 IR f6 R 7K 78 B, V195 4 3
T 43R S BRANAR T 77 i  JAS03 A3 Hr i+ K,
WM s L TR A B R DHG-9140A  HLFA
PE IR WA, i —TE R AT BRA 77 i
PEN3 Hi, T & f [ AIRSENSE 2\ & 7= i ; 7890B-
70008 — F PUMAT TR AN, 35 W 2R A
BN 7 550 um CAR/PDMS BB (0 A5 Bk | 6 [
LHARPHE A BRA A ™
1.3 iRt
1.3.1 T Z#RAE FEp-maE KR 1
h— 2l 1 h— G — AR R — R KR
10 min—/NKZE& ] 1 h— 45 055 =5 1 F i R —
WA R,

PR S AR R BR 2 B, FHE
B TE 400 g 4B K IR 1 h, 2B 1 h, B A
e FFEREBRAEEVIMR2 emx2 emx2 em Jik,
HUREHIE, WK BB - By =1 2( i)
PSRRI T 03, 4 B T A 1) 2% R
FRECEERINA 100 °C FHEJF 10 min Ji , IR 6 B
PO IR BETE 85 °C A& 60 min, AR ANE B

1.3.2 ¥R ERE
1.3.2.1  KEIFEHMEX LR K ERER N F

4 200. 0 g FIEFHER 8.0 o [EEAZS, 20 A K H
FIHINEH 0.05% .0. 10% .0. 15% 0. 20% 0. 25%
(B o380 R R R & Ay, #e ik 1.3.1 L
PP

1.3.2.2 AR AN 3 R a2 KBRS 3
I 200. 0 g FIE R 8.0 g [ EAE 235l A A
A & N 0.05% . 0.10% ., 0.15% . 0.20% .
0.25% (i /%50 WVE B A BT, #e ik 1.3.1
T2 KA,

1.3.2.3  TARIEXT R K KBRS R
200.0 g FIEHEL 8.0 ¢ BIEAAS, /- HIMA T FHE
4 0.01%.0.03% 0. 05% 0. 07% . 0. 09% ( J§i & 73
BORIWER T BRI 5k 1.3.1 ML AR A,

1.3.3 ERGRE IR 1.3.2 AN E RIS, ik
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Table 1 Sensory evaluation standard of mutton flavor

o H o bRt 153 (4)
IR(10 73) RIIR L, JCIf R 8~10
PRI IR R, TG B Bk 5~7
TCPAAE IR TR B 1~4
HUE(10 43) SEEBORT 11 R 0 A MEL O 8~10
PR JO 5 B T T LM — i 5~7
A ORIt , RELIR- 22 1~4
FEHRAS (10 43) HYURSIH S B T IMELF, N 8~10
AR5
ARSI, BE— T 5~7
HYURZS 22, W T AT 1~4
Bl (10 73) B 8~10
P TR 5~7
gt 2R 1~4
SRR EAZ (10 43) ARB S iz 8~10
BoWEZ 5~7
RNo Wz 1~4

142 ©FH B% Yang Z 17k, FII T
SRR A TR A RE SRR R A T AL, AR K
W E HT 30 min FTHFHL S0, E R 020 B 5 L
Tk, BOME £ I 2 A B, BITRE , VR B AR B (5.00+
0.05) g THFEL I T, £ 85 C /KR
HOIE 15 min, BTSSR 0SS bR 20, 80
WK, HEREE BE A 300 ml/min, SREEEIFR N 1 s,

THYERRIA 120 s, IHEBFEH 5 s, TERER R 5
s, MIEAF AR 120 s, BRERLFAT 6 I, FREHR
PARVAE 9 7 =R A7 A D0, I 38 2 7F 3 18045 43 A
(PCA) B4 T 2 B ) % 8% 2% Z 48 A 15 B AT %
VoSG RS | X B 2 I (%) R IE ) o A T 484
8 B JETE PCA B HCS B I 7R 32 200 7 4 10
K, PC1 Hl PC2 L7 T 7E PCA Be0 A5 3 (1) 5 —
FHLA AR RS TTER R, TTROREOR, B
BRG] AR 1l B SRR Z AR AR 15 S,
1.43 TREBAAKFER-AABEE-REHRA WM
PRI A (3.00+0. 05) g B 15 ml BESRH, - A
T MHERR I ER 4 ml, 2R FH 0023 [ A 34 B Oy ik
PERVEY R IEAT R, 55 L35 7, R %EA 50 pm
CAR/PDMS # Bk i HEAE 2 4 A T0U28 i, [RIE FF
S AN R ARG HE 2T 4k AR 70 °C KB IK IR
INERCT HERR IR B 1 b, R B R E R A Sk I
S7.Hf A HS-SPME-GC-MS #ERE 7 £ 250 CF
MY 5 min JE A £F GRSk P ARGk |

HS-SPME-GC-MS & S804 - @340 HP-
INNOWax 60 mx0. 25 mmx0. 25 pwm ¥ 7 35 F 4
R BN A R T (99.999% ) , BN 1.0
ml/min, A FA S, 5 R 35 kPa, & 4G4 150 60
°C 108 3 °C/min FFFZ 230 °C ,{# 8 10 min, #EEE
1553 1R 8 2435 250 °C, Kl I > 240 °C 55
FURIREE A 230 °C, PURRATIREE A 150 ¢ i
] 71. 67 min, = F PUAR AT 5B FH A 2 1Y)
BRI, 15 1 A& P 1) [R5 NIST -
brary AHVCIC , 3f-2: BESCHR[ 191, SR HI DG HC B2 A2 22
KT 800 [ ELER,
1.5 HiRAES S

H, TS BN A FH Statistica 7 4K 44 L & Origin
PEFF AT AIEIRE . AR RI3 REE . RH
B SPSS 24.0 47580 HT, 1 22 5Bk ANO-
VA, ZH 4 % A Duncan’ s 15, P<0.05 ¥R EFH
B2 IREEE L) O E AR 22 (Mean+SD) ” 3
No

2 SRS
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Fig.1 Effect of anise and laurel addition on sensory evaluation

of mutton
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Fig.2 Effect of clove addition on sensory evaluation of mutton

22 BEMNAMEELRBEER

Fie B PR 2000 v B A I TC O, R T A L A
FE T AWM T IE 5, kg, = HEK
ZARCFIEACIR IR I IR 2,

F2 EXRKET
Table 2 Design for orthogonal test

K PR 1k R =AY I TR
(%) (%) (%)
1 0.20 0.20 0.03
2 0.15 0.15 0.07
3 0.25 0.25 0.05

TEACIRI A RN 3 iR, X4 3 Bl 1773
B, WK ZE (R) R/INAT LA H | 5200 = A 1 78 XUBR 1Y
FRHAZR Ty C A B, T HHINES K N> H
BRI . IEASIRIAS 1 Kl 578, A, B, C, 4102
U4 (5 A B, C, 45 70 fie sy, T DAL 2R AT B e
5
F3 EXHWER
Table 3 Results of orthogonal test

HE A B c B PR
1 1 1 1 38.12
2 1 2 2 40.54
3 1 3 3 36.73
4 2 1 2 40.23
5 2 2 3 38.18
6 2 3 1 37.12
7 3 1 3 36.76
8 3 2 1 36.26
9 3 3 2 37.95

k1 38.46 38.37 37.17

k2 38.51 38.32 39.57

k3 36.99 37.27 37.22
R 1.52 1.10 2.40

A KA RN 3 B R ;€ T A i, RoWko%,
2.3 WIFKHER

N TR EERERAEERE T, KA R R ik
HEHZE A TR (F4),

F4 WIERXWRIT

Table 4 Design for confirmatory experiment

Remd  edl A (%) B (%) C (%)
4Py Xt IRE 0 0 0
HES A AB,C, 0.20 0.15 0.07
HESAP A,B,C, 0.15 0.20 0.07

A REFRNE ;B ABERNE;C. THFRMNE,
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FR R 1, AT RE AR B A8 T R T A K A i
fni, BT DA R A R T TR SRAER
I35k 0. 15% 0. 20% 0. 07% , itk —25 5 #r
A AL B ZH XU 5 1) 22 5, o 45 AL R S R AT R
TFE55HT .

it

9

8

N

—

SRR

Jii g

—n— 2R —e— KN —a— KFA2

1~9 FoRBETFM A0 TIESEE P £ R L R ER 2 95
FERECT R 4,

B3 HAmEENREFAERHNBESN

Fig.3 Sensory analysis of mutton samples before and after

adding spices
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Fig.4 Principal component analysis of mutton soup with differ-

ent spices
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Fig.5 Principal component analysis of stewed mutton with dif-

ferent spices
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Table 5 Volatile compounds and content of mutton and mutton soup

P
s mateean  REE Mk i ‘ T :
WERY WERD I KFERB2 ¥R KFER1T  KWER?2
|2 A 9.5 AMARFIE R ERE - - - - 0.93+0.56 -
S
B 131 SREVFURM ARk - - 0.37+0.21 - - -
I 18.7 iy AR - - 0.38+0.19 - - -
i 239 B MHEE - 1.53£0.21d  2.35+0.18d 17.41+1.22a  7.39+0.23c 9.51+0.26hc
BT 290 HE M 0.30£0.08c  0.03+0.0lc  0.10+0.03¢c 1.34+044b 2.73+0.16a 2.30+0.02a
il 338 JRIES BRI E 0.09+0.01a - - 0.19+0.01a - -
+ 384 JEIE 0.09+0.02a - - 0.16+0.02a - -
= 0.69 JRIA - - - 0.14+0.01a  0.10£0.01a -
A 210 WEFH A 0.37+0.0la  0.09+0.0lc  0.36+0.01a 0.17+0.01b - 0.10£0.01c
3-FI L 139 ¥ AR LEAE 0.45+0.42 - - - - -
S 0-2,6-T- I 264 B MENER 0.14+0.03 - - - - -
S -2- S I 216 BRWIAIAZEES, A SR - - 0.35+0.20 - - -
XTI
- 2- T 267 BEWFRIAZEE S, A N 4.64£0.72a  0.19£0.01b  0.48+0.02b - - 0.38+0.04b
PEIAERYR
-2 BT 317 Y FKE R RIE 3.72+0.06a 0.12+0.05¢ - 0.53+0.02b - -
2-— Il 364 B WA NG IR, 3.1240.25 - 0.32+0.06b 0.49+0.04b - -
T
T AR 46.8 0.05+0.01b  0.03+0.01b  0.08+0.01b 0.76+0.05a 0.64+0.08a 0.78+0.11a
S AL 326  RERIREDTE SR - - 0.02+0.01 - - -
5-F -0 FR RS 230 AR - - - 0.55+0.54 - -
3-SFNHR I 31.0 &tﬂﬁﬂ@ﬁé%ﬂ%%{ﬂ@&iﬁ - - - - 0.07+0.07 -
PR L 468 Bl E W AU E Y - - - 0.28+0.06a  0.40+0.01a 0.66+0.06a
R
el 2,2,4,6,6-FF IEBHE 18.1 - - - - 5.32+2.67 -
3-HFEA—ht 272 WREAHE - - - 1.79+0.02a - 1.74+0.03a
s K7 MEE - - - 1.60£0.10a  1.93+0.04a 2.77+0.27a
b7 - 309 ESAIR - - - 0.19+0.05h  0.42+0.06ab 0.80+0.06a
ET=5% 335 - - - 0.34+0.01a  0.16£0.04a 0.19+0.03a
3R = 373 - - - - 0.26+0.02a 0.32+0.01a
(U7 380 - 0.04+0.01c - 0.41+0.01b  0.87+0.04a -
T 92 0.18+0.03a  0.13+0.03a  0.09£0.02a - 0.19+0.04a -
RNAYA 46.2 - 0.03+0.01a - - - 0.14+0.03a
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