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Nutritional Assessment and Flavor Compounds of Hind Leg Meat in Tan Sheep
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Abstract: The volatile flavor compounds of hind leg meat from Tan sheep were determined by solid phase
micro-extraction (SPME) coupled with gas chromatography-mass spectrometry (GC-MS), and the nutritional components
were analyzed by routine methods. The results showed that the contents of moisture, protein, fat and ash in hind leg muscle were
77.23%, 16.98%, 1.53% and 0.90% respectively. Seventeen amino acids in the muscle were contained including seven essential
ones and the essential amino acid composition was similar to the standard of Food and Agriculture Organization (FAO) and
World Health Organization (WHO). Totally 40 volatile flavor compounds including hydrocarbons, heterocyclic compounds,
aldehydes, esters, alcohols, ketones, acids and ethers were identified in the meat, with D-limonene, nonanoic acid, 3-methyl
butanal, acetaldehyde, 3-methylthiopropanal, heptyl aldehyde, benzaldehyde, 1-octene-3-alcohol,dimethyl sulfide, 2-ethyl-furan
and other substances being the key flavor compounds.

Key words: hind leg meat from Tan sheep; nutritional assessment; solid phase micro extraction; gas chromatography-mass
spectrometry; volatile flavor
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PERIRPIGT, R AR SR 2B (relative odor activity
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HAEMARAR .
12 UERERE

OHAUS MB45RE K MEA EFRACE A
AIRAF: B-811 R KA. B-324PLIRE R i
+BuchiA @ JI-2 (2003-61) S AH (03 - i 3% 5 A AN
65 pmE I EREE T/ — L HA 2R (polydimethylsiloxane/
divinylbenzene, PDMS/DVB) #Hisk  HAREAH];
HH SY21-Ni6-CEi A4Sl LA EInTizmpar
HIRAF]: L-8800m R AL /M HAHLAW .
1.3 Ak
1.3.1  HEAE IR IE

KarEmME: ZIGB 5009.3—2016 (& fh %4
[ AR iR e ) P BT KR
BwIE: ZGB 5009.4—2016 (& %4 ERbrE &
IABINGEY + MEAFREENE: Z#GB 5009.5—2016
(B EFRE P EARPNEY F YLK E
ks HARNGS RN E: RS- ERIUEY; &k
BRI E : ZMEGB/T 5009.124—2003 (£ b 2 5L 1L 1 1
2y B RARIERR A3 o QG AT E . SR e R
S K RIS e R
1.3.2  WLAE IR VEN J7 2

AR A EARE 5 RIAZY (Food and Agriculture
Organization, FAO) Al A TA 44 (World Health
Organization, WHO) #2102 FER2 14> (amino acid score,
AAS) bR T RIS B rp 2R B R SR R A Y,
PLAAS. th223F%> (chemical score, CS) b & Hefz
FEH (essential amino acid index, EAAD) “SE3FANLARE
P AR E LR E R . AAS. CSFIEAATI%Z I
2 (1) ~ (3 5.

AAS=_" o ><100 D

cs:%xmo 2)

EAAIJL},S (1 100><M€l t)>(100>< ______ XV&] <t)><100 (3

Met (s) Val (s)
e mo e JURE i = TR S & lgEH

(mg
F1) 5 m NFAO/WHOVF/ B N RME LRI & =

(mg/g B HE D mZ%X%EEEUﬁWﬂJ’ﬁ%E?E‘J@%
(mg/g®E A ; n B EIERRE: e iR
P10 R A 6 T S R R 1) (mg/gEElbﬁ ; SNAGE
FEE AN Y T RER SR (mg/glE D
1.3.3 RV RRY) T 13

FESLTRALBE . K 7 B ME = S5 R PO T JBON e 2H 23
RN B BEAR, AR

SPME: &% [ MU vk, HMMEBK. K4 g
FE 5B T20 mLIEE AT A, Ino0.6 gSLm, TR
HYE, BONER KSR, 50 CHEEEINFA25 min; 8
SPMEA A A TH 2 H ZEHURE - 30 min5 4 ZEHGL HL
, FEABIGC-MSTUHFEEE T, MRS min/5, FFiG
yioRill8
1.3.4 R RURD) 5 ARSI

2% M T, JERIEIE L. DB-SMSE4IE
(30 mX0.25 mm, 0.5 um, Agilent Technologies)
He A#/S, 1HEWIHES.7 mL/min, A Hiiitee, o
FEIR E250 C, KIGE TR 4 (flame ionization
detector, FID) iR /%¥250 C; F:HJIES0 C, {#FF2 min,
PA1S C/minFHEZ 100 'C, LS C/minfHiE 2220 C,
fR£¥£10 min, ZJ5LL10 C/minFHEE260 C, &/5LA
5 C/minHE %280 ‘C; HEIIRE250 °C, 456 FE
20~450 u.

T8 36 [ [ ZOR BRI I T AR IRINIS TOS5 a. Lt
JE R € T P H B R P R A o AT . R FH U TR AR
H—Ai%, 19 & FIEREY RN E oS E. R
ROAVYE",  SERF 5 A %o XU 51 R 55 K (19 2 7 ROA VIR
fHN100 (ROAV,,,=100) , HARYFEIFIROAVEL R A
(4) 5.
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Table1l Nutritional components of hind leg muscle in Tan sheep

By Vs EEU M KoY
E/% 77234043 16.98+0.75  1.53+0.17  0.90+0.06
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Table2 Amino acid composition of the hind leg muscle

IR IR %

IR (Tyr) * 0.49+0.15
HEFR (His) 0.55+0.05
AR (Met) * 0.5340.04
225 % (Ser) 0.57+0.03
JHER (Pro) 0.66+0.08
H&E® (Gly) 0.9240.12
IVE R (Thr) * 0.6240.05
WA (Ala) 0.84+0.07
AR (Val) * 0.87+0.09
IR R (Cys) * 0.0940.19
HAR (Glu) 2.614+0.21
FEERR (le) * 0.85+0.13
R (Lew) * 1.31+0.05
KHER (Phe) * 0.7740.08
AR (Lys) * 1.36%0.11
REAR (Asp) 1.59+0.21
WHER (Arg) 0.97+0.06
R AR 7.22+0.43
TAA 15.70+0.72
TEAA 6.89+0.89
TNEAA 8.81+0.83
TEAA/TAA/% 43.89
TNEAA/TAA/% 56.11
TEAA/TNEAA/% 78.21

T s MHAIER; BIREAIER HEGlu. Asp. Phe, Ala, GlyMTyr;
TAA. EHZ S & (total amino acids) ; TEAA. i & IEMREE (total
zﬁf;éizii?]?)in? acids) ; TNEAA. L FHZEIEM L& (total non-essential

HHR2AT AN, 7 B 5 R AR LA 17 Fob
RER (OERBBIATENE) « NAPTT8 Mk
FRAERPRHT M, B E RS EN43.89%.
Fit T EMEERANE - MEERIMES. &
FMEEESHNANL. SERSGMAERNEAR
( (261£021) %) , HEERLSER16.62%. JIAE
BT R SR AE — E R B B L & R R & &
JoE™, HorpE E R AT SR e A TR, R A&
QIR 5B AR B AR ER, fEEfIrfEFERT
TE R T LA FITRF AT R98 S0R
222 CEFRSFUTN

KR S MR IR S B A N A i
FTMEERZTH, B S5WHO/FAOHIT IV & 7
{10 2 B TR b A A ORI S B b P 5 2 1 0 ) R R R AT L
B, FHENAAS. CSHEAAIY, 4R UnK3IFIR.,
TEHMFEFRAS, BSrEARSTLHAERLEN
389 mg, FRPMEIRS MR A S BT EE R

A FMFAO/WHOR A 4h, HAh b TR S EH S
WEAEMEREEAR TEMREERATAASH
Peir s k1100, BR#IEBRCS N1044t, A fa
BRI CS I K T 5043100, i B 77 5 W F 5 BE A 1)
T G KR R 2H AR N 31, B — PR SR R
MR HHEmR, HAAS. SCHEAAIZ 5 H90. 58K
79.31. AR R AR 0 A AL 7 D IR 2H OB T N A4
R AR, SRR S X AR R R AR A
HEFR M
#3 TERERRANLEEEMAE. AAS, CSKEAAI

Essential amino acid contents and AAS, CS, EAALI of the hind
leg muscle

DREER  TEREERASE  FAOWHORR AR ABEHASE

AAS CS

ks (mglg AR (mglg&E M) (mglgf H)
Thr 39 30 43 93 81
Ile 47 45 52 110 87
Leu 75 60 81 105 92
Met+Cys 28 40 65 90* 58*
Val 52 40 68 110 06
Phe+Tyr I 55 65 113 7
Lys m 60 607 136 104
EAAI 7931

Ve S PR PR
23 HYIRIGEREE

R4 TERTERRANTHRIRGE
Table4 Mineral element contents of the hind leg muscle

2k Ca P Mg Cu Fe Zn  Mn Hil
Fi/mg 426 7.65 31.15 321 3.06 17.00 0.83 67.16

VE: LUBFI00 gLy i

HR4ATTE, R100 g MR FRRAF, 7 Fi 4
R RN S SR N6T.16 mg, HhMgit K& ERE,
Mnc &R & flk. W&, NEFEFESHEEFIRERT
FIMg & & — M 15 mg/100 g, /NFEE, Mgd
B RN, KB K ENA P Cat &
MR N3.6~5.0 mg/100 g WEE SR I E R
FfICatr BAREAK, mF/NEIEEY: 12 AR/NRE
FE 2 A [ Fe & B8 42.4 mg/100 gl 45, M T-WEF 10
3.06 mg/100 gt N 12 A/ NRBIEF NN M &R
0.026 mg/100 gfif ™=, FHE110.83 mg/100 gfif 1A .
WESF 5 R PR R ) R o T G ER S Y e T A L
EW (WNEFEERAMEEFCERD .
2.4 T EUMERE TSR PRI R R T XA A7) T ARG

KA Z=SPMES GC-MSECH, 52 7 B M= J5 iR
AP R RR A . BB ORISR S Wl 0, e B S
B DAY Fp ARG HE 4 R AR P 38 S 40 B, HdhE
10 A, BES10 Fh. BRSS R, RS R MRS
W4 B B3 Fh. BESR2 PR BRISL Fh. RISMIAHN
i, HN21.00%, KR, H0.12%.
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E 24 4. _
& 14 TR -
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5 15 25 35 45 55 3-FUE TR RS -
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1 FERFRRAPERERRY RN EE FRE B (B 2 B
Fig.1  Total ion chromatogram of volatile flavor compounds in the LB 660 153 0250
hind leg muscle ' ‘ '
LB 0.12
£5  TERERRATERERRYRAOBRKEIL, X EBRROAV HHZH -
Table 5 Sensory thresholds, relative contents and ROAVs of volatile B% 14- 250K 480 058 0.130
flavor compounds in the hind leg muscle LAY 23 029 1.360
il W B gk RNAW%  ROAV R -
F=k 0.20 PR -
243N 261 318 ESi 80.0 0.2 0.016
ik 095 2-7 B 100 0.14 0.150
D-Frite 100 1019 11000 e — R
k 290 - o X B
ke 301 2.5 T EOMESE S R P AR AR KR 5
- 2,610,140 T - HERMEY & &SRR ER A EEXR,
o y s Sl Rk B0 5 W 4 R A R 6 R i R R
- ' Lol I E . hRSTAL, TR T B M R
g 070 XS ERE, N9.26%, HEESEEAENE DN, N
S 0.53 1.0 pg/kg, XF 7 BMEE I R P IR A4 XU BTk B K
(EZ) 56W (23X %4t 0.73 N SN -
LS 140 - Fk, @& XHROAV,,,=100, A % K Y050 255 2
I 0 026 0000 0<ROAV<100, ROAVK {4175 X hts B A KU )
MHETR 02 178 9.10 DTHR AR K, ROAV =1 HIW B AAE ) HE 2 AU B
o 45 091 2180 N b e L g N :
) 20k 0 051 0360 75, 0.1SROAV < LFH G FF it B 140 KU AT EE 45 o Y
(2) 4-BR 08 - AU
Bt e " e [ S TR, B R P 0 L el
(ED) 26Tk 029 D-AFgIG . TlE. 3-HRTEE. 2 . 3-Fm&ng. F
R 100 bes 00 e RS, 1-EM-3-W0. — FLBREAI2- 2 0k A5
% 40 - . ) N ' \ N
F R 30 178 6.410 *@E‘Z: EEJHZ{EJ‘I'ZEU ?Eﬂﬁ$)§ﬂﬁﬁ‘]ﬁ’\]£f¢lﬂ%%fﬁ£g
HhE 0.36 REEYF. (B 2-CElE. (EE) -2,4-F k.
27 i1 133 T, KOH. ZBRTES. 1,4- " SURRI2- 2T e e i 25
13- 4000 - NN X o ,
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EoH 2500 - AP IR [ 4% (gas chromatography-olfactometry s
B% (D) 21uff-1-1 - GC-0) ffiE T EMFENIFESE R MOl (BfF
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iw 500 195 0270 RME (BARSEMBENES) « LB CH®ERE
e 1100 092 0,090 Ak L I-LE (CAEEE. HmIEW MAETER (5
2.l 1400 098 0.080 FRFVIWIEYR) o ANy SRS 0 2 A R A TR AR
o B - 95, FEIRI A LM 5 R R (4 2 KU 20 PR 5
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