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Abstract: The aim of this study was to explore the changes of flavor quality in lamb during rigor moris and post-rigor periods at 4 “C.
Longissimus dorsi muscle was selected, ultra-rapid gas phase electronic nose instrument and gas chromatography mass spectrometry (GC-MS)
were used to determine the difference of volatile flavor compounds among different storage time of lambs. The results showed that 51 kinds of
volatile flavor compounds were detected, mainly include aldehyde and alcohol. The aldehyde content of chilled lamb increased first and then
decreased with the prolongation of storage time, while the alcohol content first decreased and then increased. Hexaldehyde, heptanal, octanal,
nonaldehyde, 1-pentanol, 1-octene-3-alcohol and 1-heptanol were the key flavor compounds as these compounds always existed in lamb during
storage. The difference was not significant in the key flavor compounds between 1 d and 1 h of lamb after slaughtered (p>0.05), however, the
kinds and contents of flavor compounds in 3 d and 5 d of lamb decreased. The results of principal component analysis carried out by ultra-rapid
gas phase electron nose were consistent with the GC-MS. Therefore, there was no significant difference in the types and contents of the key
flavor compounds between pre-rigor (1 h after slaughtered) and the initial stage of rigor (1 d after slaughtered), while decreased at post-rigor
stage (3 d and 5 d after slaughtered) significantly.

Key words: lamb; rigor mortis; aging; flavor; quality

PR TR S R AR N TR A AR AL, 20 (BRI VF 22 94 9l 2 AR AR B 4 HLBEINSE g,

Wi E BB aad A, 7524 h WO
FERRE] 0~4 C, FEIE 0~4 CHRIRSERIAFHIEER
W, sk, AHPERET R HBIE R T,
WIS HER: 2019-02-01

HEWE: AFHEARREEATIN; ERAFEIATARER (CARS-38)
{EBE N BEE0994), B, MiTHsE, Mshm: ARMISES:
BWIEE: RKIL(1986), B, 1, MEWRR, MsAE: ARMLI
5&%

I B B PR PE B N 1T 3 T ATH AR o BRI Bl (4
60%) 1o Bk PARTA H A AR X BIE T 15 4
. FMERITRE. PIFR, AEIRFIRER %
A, REERTTA A IR BB RAS
B DY, AR AT B N A
ERRERENE RN EERSR —, 5HAh
PIZSHIEL, 2ERIAIBT S VARG, 5l A AT AL,
IEAMER MR (1 AR T VRS2 ) R s 5% . B

287



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

O VEDT At i RKI OB RS XU bt A2 FE 2 ) 1
o HET, RTAEERIXIRES, 02 R H R L
JE I SRR BE LT, WFTERIARR R . 52

EREME . R GRKIE T, Abdullah 255352
JEWGEC 1 d AT d FIPER SR BTREHEAT 20 bT, BRI
P, H%E1 AR, 57 d KRR AR
Ko W R A S 3 5y B S
FRMIL . OPEIATHIIT, Sl TS (&
FRHE U B 2 5 5 D RS 16D 6 S i A ik,
5% P it AUV it o 38 A0 2 EAR TP AR AR LT A
O b SR E L A R o 2 AR AR A (K 5
FXTRD . Rk, AT BLSIERAZ I e LA
BEFERS 5, PR TUAE BN (B I 2 2 PP DR 5 3
A, 7R B PIRTAAE AT ) s SRR USRS S

1 MR5ERE

L1 AR5 A

ERRIET NSRRI B . 1%
R =2 E ey AT R e, BEfa M 4 CHERIE +
W 7 AW, BEAAE 25 kg A 6 REmZ2 a8 648
ANFNTIE . WERAFRE S (Thy 6h, 12hs
1dv 3d. 5dF7d MEERKNNEEREEREE,
TAFT-80 CUKFEH, FHT )5 B R M KR AT H,
TS A o

1.2 (UHE5EE

SRS TSI (GC-MS QP2010 plus), &
HAXES (TR HBR/AF]; Heracles PR AH
F&, 7 Alpha Mos A7

1.3 Fik

1.3.1 3L M Mk w2

%% Blmore 25528677727 F B AR AL BT
ARIIE R A A D), T S - T I 0
WAEDIAT 7 B FE T -

AR SR 4 g FESE T 20 mL TS
W, KB II#A 5 min, SEF 65 pm PDMS/DVB A£HY
3k, BHERET 50 CH&M TP 20 min J5, KAEEL
AT AP AHL 40 min, fJa bR RCLE T E
T200 CHIERE T 2 min.

SH IS AT EREFEES DB-WAX (20 mx0.18
mmx0.18 um), FHRFAWILEESE 40 °C, HEFEOIEE
200 C, A/iEFe, #AHE 1 mL/min, HEAAT

288

TFEFEN 40 C/#FF 3 min, 5 C/min JF2 120 °C,
10 ‘C/min F+% 200 C, {#F 13 min.

JRAG S B FIRIRE 200 C, fEEiZiRE
250 'C, R4 (Scan) HARERETS, FHHETE
35~500 m/z.

F PRI USRI BT R 5 = FE AR P IR S R X
MR FA) T R A E AR 28 F 1183 AR e o) {1 3 ) e
52, DIRARSZIG R A SIS (ROAV) 1
Rl BRI o B4R M5 ROAV 4% R
-H‘ﬁ‘

ROAmzflkmﬂxwo

T C

max

KF: CAn T) 2R TEAFER MM 69 AR BB AR
B Con H7 Ty 2B T SARRATT BRI K H9E L AT
et B2 Ao A B

FT A 4433405 /& 0<ROAV<100, H.ROAV {Hj K,
e WIZAH 7 55 26 PIRE L IR0 A U 1) DT R R . 2
ROAV=1 I, ZAE R AP T0 = AR U A 3 5
Wi, BN R 2 0.1<ROAV<I I, %
FERANER TN = PR A U B B AR A
132 &ARSFE 54

22 Yu W BRI N f 4 g AR B T
20 mL TR, FhKHE I 5 min, 4 HS-100 %Y
B Bk RE 283ERE , Heracles [T LI SR HL 1~ 46101,
FID K 3G E N 260 C, HIGAHHFRIEE N 50 C,
WiE Ay 250 C, BEREEN 3000 pL, HEREEFE N 125
uL/s, FEEM 50 CFE| 250 C GEFAN2 C/s).
133 57k

SUISE T 3 Ik, FrEIIASEEE R Excel Bt
ITHE#H, Origin Pro 9.0 BHFE. HEHENL
JE (NIST11. NIST11s) HHATILEIIFRE L e, &
R XIRY) BILECEE R T 80 A& 4E K
PERURADR IR, SR JE K AT AR A — B b &
H Ao AR & . R 2 Alpha Soft Version 2012.46
AEER L S . SIS EE LA T I EERAE 2 RN,
HFIFH SPSS 19.0 H11#77 2404 (ANOVA) #ATHdE5t
it B ESEREE, KA Duncan VE#HTIE
2 B, LLp<0.05 NZERZE.

2 HR51He

2.1 48 KRR A BT AT

NT EL AL 2 PRI H 2 A USRI X 1, 1R ER
FJ5 1h BERTED. 1d (WEYIED. 3d A5 5d
(B SEID I RIRERHTHE R R 43 M. ANSE



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.6

B S 5 2R VRN 4 A e AR S A0 6 28
5170, Mo, B 16 AP, B¥K 13 Fh. BRZE 5 Fh. k&
FKRFP, EIRIAL 6 FILA I EMII 3 Fle G A
INFA] RS- P USRI B A R AN A (R 1, 2D, 1h,
1d. 3dM5dRRERVIBMSEE 78 34, 364 28
F126, KUK PSS EAR ST = fE AR

40 -

[ J1lh
35+ 14 7
E—13d ]
30- EEEsd |
& 25+ &
2 :
& 20+
iy
] I5f
10
5 ®
0 ' ri_l—ﬂ :
E%* [EE 3 ES é‘%ﬂ Eﬁﬂ it
R%%ﬁﬁl#@
B 1 ZEARICEESER (ExiKAD FAXRARMPZES
kil

Fig.1 The distribution of flavor compounds of postmortem
lamb (longissimus dorsi muscles) at different storage times
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Table 1 Relative content (%) of different kind of volatile flavor
compounds of postmortem lamb (longissimus dorsi muscles)
during storage
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Table 2 Relative content of different kind of volatile flavor compounds, the ROAY value and the ranking of contribution rate of postmortem lamb (longissimus dorsi muscles) during storage
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%5 F X 4 BA/(ng/kg) S X : N
lh 1d 3d 5d lh 1d 3d 5d lh  #&F  1d  #HA5  3d #5  5d  #HA
i3 40.73£2.69°  37.28+4.15° 4141£1.17°  26.7+7.84° 4.50 4558 3613 5409 2775 1632 4 1069 4 1693 3 1105 4
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+ 0.08+0.03 ND ND ND 5.00 0.08 - - - 003 13 - - -
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2-Z.3k-1-TEE ND 0.21£0.05° ND 1.89+0.61*  270000.00 - 0.00 - 0.00 - 000 17 - 000 17
B-2-+ - 1-B2 0.21£0.03*  0.03£0.02° ND ND - - - - - - - - -
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Table 3 Area of characteristic volatile flavor compounds of postmortem lamb (longissimus dorsi muscles) during storage (ROAV=>1)
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