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TTEFGEMNARAG ; ZAEMRIER (& 17 #
IR ), MGali 2 Tl Ak =X 4t ;37 F il i g
filg VR A A 1 i, 98 [ Sigma 28 E] ST - R AT (57 -
Adenylic acid, 5’-AMP) 5"~ F /£ (5’ -Guanylic
acid, 5’-GMP) .5’ -JIL17 2 (5 ~Inosinic acid, 5’
-IMP) 5" - 7 £ (5’ —Cytidylic acid, 5’-CMP),
U S B R e A PR B B RR A
AR B KIR Ry A 0T R S
B Wl MRBRIR L IE C e FhIR Fr RN | H AL
B el A AR T 24 4 A aUR A R
/NI
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B GC-2010 Pro AH 1%L, H 7 Shi-
madzu 2> 7] ;1L.-8900 Z FE R 43 AT AL, HAH LA
A 51260 = RO 35, 6 E Agilent 23 H 5
XW-80A BEiR IR AL, iz mRE A WA
TDL-5-4 X B LHL, Jb =R {088
WNB22 #UAE 2 55w A8 R A Al TR 7 A ER Y
FKABRA A LT202E AU ML FKF, 82T K 81
PA IR TAT A W HX-4GM L H ¥ R A%, By #r
S A R,
1.3 Fik
1.3.1 FERAEIE PR Rt & 2ew ot
P AT AL 2.0 emx2.0 emx 1.5 em B)/NEE . LIRS
LA 4 R 3 em [R] I ECE E Bl A B E AR 00 )5 A
1o B 250 CTF B HAR Y B kB A R E A TR L R
JER bR KRR 250 °CL Bl 0,2,4,6,
8,10,12,14,16,18 min F1 20 min,
132 SEARMNE =% EH%XWH I GB
5009.5-2016 (& & @4 EZEhnfE &5 & AR
R0 ), SR FHBIL I 2800 DN R o v 2 11 Y
fpign
1.3.3  SRWIMI e 2% E KM GB 5009.
3-2016( & i %A EZEbRE B K i ilE ),
SR FH 2R QR B 0 5 5 A B 7 1 35 i
1.3.4  JIg 5 i I 5
1.3.4.1 FEABTALER KR R AR S T E IR A
FRIEE, WERIFREC (1£0.01)g ¥ F KL T 16

mmx125 mm B ZERE P, L8 A 0.7 mL
10 mol/L ) KOH ¥ ¥ F11 6.3 mL &) F B )5 4k ¥ 5
s, BT 55 CKER N K fE 1.5 h, B8] & (5] B 20
min 7 HFRENRE 5 s, K5 A ARk
HWZEEWR,FIA 0.58 mL 12 mol/L & H.S0, J& ¥k
G, AR E T 55 CKRE R 1.5 h, BB 20
min 71 RENIRE 5 s, R KIREH . A
10 mL 1F & %25 W BE 5 min, £ 10 000 r/min &
O 5 ming FJFBCEERGE 0.22 pm BB R GC i
FES T o7

1.3.42 S AHEFE KM SP-2560 A E 4l 45
(100 mx0.25 mm,0.20 wm) ; 72 5 F+ i . 97 4f 6
100 °C, £ 4F 5 min, LA 3 °C/min 3R TR % 240
°C,P4E 35 min; HEFE TR 250 °C; 3 He; 20
Fb 20:1 5 AR 1.0 plL,

1.3.5 KA HPE =% EZiRiE

GB 5009.124-2016(& M %2 E Rl P aA
FEFR I E ), X 45 2 PR AT Ak B 00 o LA L iR

ORre i en

AW A Bh o AR AR . R R TR BH B T
B 43 B A 5 T O G I 284G DU ) 4 oA 570 nm Al
440 nm;20 pL A& ; (135+5) CRIRE
1.3.6 B E SRR /AT E  HERFRIUE E R
KA (0.50+0.01)g T 50 mL &0 H, A 25
ml 0.1 mol/L. HCI ¥ ¥ #1788 7 i #& , =42 30
min, =82 56 5 5 T AR IE , SR I 8 4TI U | MR R
B2 mL 8T 50 mL B0 A 2 mL 8%fit
KR, RAGFE 15 min, KB LE
10 000 r/min &> 10 min, HCF)Z/KAH3E 0.22 wm
VERE S e B R A SRR FE TP TR 8. @
T B A A S R T o 1 i ) PR B B T R T AR %o
S B BRI E R E B, &EEIR A 3 ISR
PF 5K il B R —
1.3.7  BRBRAZH R 1953 Bl
1.3.7.1 FEAATAAE  FREUEFERKEAR (0.50 +
0.01)g T 50 mL &0 T, filA 10.00 mL 5%
PR J5 A AR B 20 min, AR5 R B0 T 3 000 1/
min 254 F &0 Smin, B0 )AL IEZE 50 mL &0
Brp, BRI ARSEAN AN 10.00 mL 5% SR 7 AL
OO RS IF LW, 1 KOH W pH B2
6.5, H/KE 2 2 50.00 mL, B 21514 0.22 pm f#fL
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VWL, W TR R 28 vP R BC I 0 R K 1.36 ¢ BER
TR LA S 0.4753 ¢ DU T AR R &8 BT 900.00
mL ZE K i il W R S 8 I WO pH (A 2
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P RT3 TR it S AR R AT — i A A R0
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(SPSS  Corp,Chicago,USA) HI Microsoft Excel
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B 19.92% F T2 40.51% B A [] 1% i i) A] 22 5
AN (P>0.05), TEEA RIS E S MEFE R E
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Fig.1 Changes of fatty acid content in Tan mutton

during roasting process
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1 7R o FEITA A RE S b SRk 0t 25 R s T R
AL 55 11 Fh 40 #1008 W5 BR  (Saturated fatty acid,
SFA),7 F 5LAS 1 1 )i i 2 (Monounsaturated fatty
acid, MUFA) LK 7 Ff Z A FE 5 #& (Polyun-
saturated fatty acids, PUFA) . ME=F R JIg I R AL 7%
ARG T 0~8 min of B AR BT, KB 8~12
min B & FEAG 7 H] 12~20 min B B340 (HE R
AN (P>0.05), X B2 5 PR oK a2 WU
BT i AN 1 5] DL R il ok A% o g 1D A Ak S i A
X Horh SFA 19 & & 7 U AE 34.34%~57.74% 2 1],
FLrp AR R 2 FATE B 2 2 it fe e, O AR AE 100
mg/100 g LA I+, X5 e R 77 il i 5T 45 A —
S0, R R A i R 55 S DA MR R G 1 4 o
B P MUFA 15 5 TR 25.46%0~52.35% 2
(], v DA R & die ey o CEAELD I LA S sh W g I
HhYHITR 9 B v, TR TR XU L T R A
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R=-9- T NRMEIR . JFR M & it R s . 7E
PUFA o 32 %2 DL 3 R (LA) A1 AE A= DO 4 R (AA)
N, SRR T HE PUFA BRI EEE BT
-6 % PUFA 45 3 Fr, 8 — 1k =R A6 A4 D0
R LA KO IR . -3 % PUFA A& 3 Fl, 23518 -
WRER . -5,8,11,14, 17—+ 1.4 R (EPA)
Fi-4.7.10.13.16.19- -+ "R/ R (DHA) , a—
STV JBR 2 A 25038 2o TR BRI, ZEAR Y] 3 — 20
i DHA EPA F1 AAP2 iyl i) B A4 R0 X 8 7= A0
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VA TR
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14 45 AR 107 TR 23 5 | B IR 9 — 6 48 A 40 — 1k
v i R DA R AV % B R AR IR A
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18 7E HH R b2 R R (A . TE
FIRE L PUFA/SFA 1 LU AE# B R DE 0 IR 9 8
FEMNH, HO A 8= AQ SR RS 5 (8 8 ey, 38 LU (E
Sk 0.45 S PR ELAT A I SR (P, DR
P TE # il i 72 b PUFA/SFA 1 HCE 52 6 16 min

B4 0.44 BEAIRT 0.45 4b, HARAREMBIKRT 045,
W I8 ) Ao o R S TR 0 2 TR B R LA,
FE R SFA+MUFA #97& f o, TR A IO |
LT PR RN AR A4 i PUFA 55 £ a2 DA s,
T A [R] 22 i bsf 18] B¢ ¥ = PA A i of  SFA LA K2 MU-
FA B 4 & B0 K F PUFA 198 & &, SFA+
MUFA R EE RS TREA X, SkHE2
AN E, — 7 T I T AR A e B K o g
I SFA+MUFA ({E3S N, — 77 17 i1 13l B 5
ALY SFA MUFA ) %Ak 24 fff 47 ok 1) SFA+MUFA
EORIERE AR
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W S PR 68 i o i 2 R I 1 2 L S it
WAL 2 FT 73 . Bl 5 065 ] e TR] 10 4E K 06 o 2 PR R A
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T A 49.42 ¢/100 g(P<0.05) , 5 M H & Y
Al R B 33X TR P A A AR K 43 1Y
WD ST EERR AR N, SERTaR s T kB
FESE A KA 0 S R B T 70% 0 L, T E 5
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A0 A AR AR TR R K A B TR A 2 T
bR Y 3 PR . K 20 min f5 2R |
ST R RN Y DR 2 R B i F e o R T R A A
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Fig.2 Heatmap of hydrolyzed amino acid content in Tan mutton during roasting process
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NS5 WENFZREENLFRN, BEEE
B AU S R, X BRGn T PA Hh  A AR  iE k E
A HEEAMED, REFE S 20 min YR 1Y
HigE, 287 300 mg/100 g Ph b 7E Rl AR
b U RS RS SRR N R DA B R 2 B
1SS0 S5 TR AN e N B I i
18 min DA K 20 min B ARAGM H , HB oK i 2 5L R
AR AL A R B 2, 3K AT BE S i 7E 8 i Aot
PR 2 K I S RO AR . NEIR DL SR B
AR 5 Ui 1 S B R VR BE R R, T U S A R
VUK EE AN e o S A Y VAR AT =1 A

TAV KT 1 AT ot A i il A 3 o7
Wk PR AR 6 2 2 40 i T AR S A Ui B A SR R 1Y
TAV, FFEHTAV KT 1 WliEsd 250, k3
FR o X FREMEER R AR AR RN AR |
KR N =R | R S i S R SRR A B — A
i RS TAV R F 1, 8% il i Fe ) i 32 22
IR IERR (TAV>1) B R 2 WA 52 {0 H 5
AL AT BRI, A2 £ BRI R T, 4+

SR by i R S SE IR, N6 3 0B WS TR X
il i B A E R Y TAV {E fie i, BEAFES Y
TAV {HHTE 20 DL I, U W4T S RS2 45 2 I RE Sl
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ORISR B s R B IR, T2 R e LT A vy
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A 2EFIN AR 7 A R A S8 Y R SR
AR ok o D 7 o BT Y % i 20 min WESE
e RS e . AR, SR . RNARM
TAV {55351 4 6.63,2.88,1.67,1.25, 5 fef A L,
Bk 2 R W W TR AN AN AR R R RR RN A
T YA BRANR 255 T3t | 066 ol ek A oo O = PR 2 22
it R 1,53 4 B R 1) & i AR AL B BRGE
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WA iR B AR PR RE TR e 2 A
an B R Y, R TTIR S - AR
B[] E S 3 2 T A AR O R R AR B T
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IMP — 4% 8 101 B i L B TR A ), HiR
I ZE A E R & R 5% UL Lk fig B E T
e RCT FE RS I T, ATP B ATP 34k
ADP, ADP i ik 5 2 Vi it 44 1 B % 2 1 AMP, -
2t B EUE I IMP, — ¥ 43 1Y IMP 72 8 IR i 1)
1T L (Inosine, 1), #F— 2 /K i 2 WLk
#5204 (Hypoxanthine, HX)B,

T = PR 965 ) aok R b A R Y B i XX TAV {E
WMk 4 ML S Prox, HERATHMBMEER P 5 -
GMP 5"~ AMP Pifi 7 %% il BsF (] (9 38 i 22 1 5 3
XOTRE R TERSS RN TG, K7L FH
Bt LT lE 5-IMP &8 BB w1
it P, (HARfE AR B2 (P>0.05) . 3 R 5-IMP A
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KT 1, 208 TR e QB 1) PR R AR
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LA BRI LA B AR, S H i
A b 2 (A [) 56 22, T SIMCA 14,0 14X w2
PR il ok 2 e R D R K i 2 R R Wi B A R R LA
FAZAT R AT FE Lo Hr . — BB T Y
PC1 F1 PC2 1) it oT kA 2] 60% Lk 1B,
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Table 3  Analysis of TAV value of free amino acids in Tan mutton during roasting process

PR Ty o FEE i
2 4 6 8 10 12 14 16 18 20
2R Bfeg 2948 3196 2941 30.62 29.54 3043 3190 34.07 3298 3471 33.37
A ZBR ok 1.79 1.37 2.02 2.28 1.85 2.41 2.57 3.37 2.66 5.35 6.63
RN Hhok 1.91 1.32 1.80 1.82 1.56 2.01 2.71 1.32 2.20 4.22 5.61
2 AR ok 2.11 2.01 2.04 1.64 1.75 1.87 2.09 1.52 1.59 1.76 1.67
&R Fok 2.98 3.52 3.45 2.66 3.63 3.46 343 3.01 2.19 3.47 2.88
ENGE N ok 1.50 1.42 1.87 1.75 1.56 1.63 1.52 1.10 1.59 1.53 1.25
x4 MFEFALFITREPZERNSE (mg/10049)
Table 4 Nucleotide content in Tan mutton during roasting process (mg/100 g)
R, % ) B 7] /min
0 2 4 6 8 10 12 14 16 18 20
5-AMP - - - 111.88 + 173.12 + 196.49 + 190.94 + 178.90 + 236.99 + 263.12 + 287.81 +
2.10¢ 26.61  16.11° 11.24" 6.45¢ 0.50* 0.77° 4.35°
5°-CMP - - - - - - - - - - -

5-GMP 10734 + 10593 + 114.94 + 12427 + 17893 + 162.95 + 188.10 + 230.07 + 421.21 + 547.11 + 621.17 +
2.29" 2.17" 1.72¢ 3.77¢ 491° 10.57" 0.50° 1.50¢ 1.80¢ 2.00 2.64°
5-IMP 138.78 + 119.42 + 19431 + 297.60 + 304.83 + 624.26 + 619.55 + 469.39 + 861.79 = 798.25 + 463.68 +
1.86% 4.64¢ 275 0.12° 0.93¢ 81.79° 2.30¢ 1.53¢ 1.86* 491" 2.79¢
T ARG 52 B 7R 28 5 .35 (P<0.05)

x5 MFEFRABEIEDZER TAVESHT

Table 5 Analysis of TAV value of nucleotide in Tan mutton during roasting process

W 4/ ¥ %) B 18 /min
P ]

mg- kg~ 0 2 4 6 8 10 12 14 16 18 20
5-AMP 500.00 - - - 0.22 0.35 0.39 0.38 0.36 0.47 0.53 0.58

5-GMP 125.00  0.86 0.85 0.92 0.99 1.43 1.30 1.50 1.84 3.37 4.38 4.97

5-IMP 140.00  0.99 0.85 1.39 2.13 2.18 4.46 4.43 3.35 6.16 5.70 3.31
TR AR,

PCA HERIAE 43 B A0 B IR K M S MR DL EARIT , 28 W 5 SR AN % 2 R J2 0% il 20 min £ A
Tt B L TR AN A% A R i A 2 4 1 R BE OGS R s RN 2R | 20 2R TN AR 2 1R 2 4
25 DT 43 31 R 85.59% ,90.60% 1 61.60% , 7£ 4> il 16,18 min - RIFE Fh S HEE LR, &M N
A5 AT ARG X 43, 24 2 AR R AR AT R i 0~12 min S PIRE S CBE R REIR . 16 I B S LR
A T L B4 A7 R BT S, 3 T 30 T A A R A O MR AR AR N AR 5-5

H & 3 AT LA H B T R (C4:0) Fil R (C18:  FAR7E % il 18,20 min 2F P FE &L b & = e i, K
In9¢) 7k, How 23 FhBR IR =2 58 8,18 min A%, M R &ML H &R 2 &R A AR A
120 min FRBEARMIC, RO 23 FIEHIRR S B2 RoBr S M A A OC B B8 e , AR A
#5141 8,18 min M1 20 min B & it fie i, 7EKMREIE  BRAIUR N &R R K5 il 2~16 min - P11 5 5 Ui 25
Fii e, A R AN R 5 % ) 20 min SRRSO EIERR,
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Fig.3 PCA score and loading plots for the content of fatty acid, hydrolyzed amino acid, free amino acid and nucleotide
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Effects of Roasting on the Content of Fatty Acids, Amino Acids and Nucleotides
of Tan Mutton from Ningxia
Wang Yongrui', Bai Shuang?, TLuo Ruiming?, Wang Songlei®
(‘College of Animal Science and Technology, Ningvia University, Yinchuan 750021

College of Food Science and Engineering, Ningxia University, Yinchuan 750021)

Abstract The content of fatty acids, amino acids, nucleotides of Tan sheep from Yanchi, Ningxia roasted for different
periods were analyzed. The results showed that the total protein content increased from 19.92% to 40.51%, and the total
fat content increased from 3.51% to 12.75%. The total fatty acid content increased first (roasted for 0—8 min) and then
decreased (roasted for 8—12 min) and increased finally (roasted for 12-20 min) with no significant difference (P>0.05).
The content of oleic acid, stearic acid and palmitic acid were the highest among 25 fatty acid identified in all samples
and their content exceeds 100 mg/100 g. The content of total hydrolyzed amino acids increased significantly (P<0.05), in-
creased from 18.5 ¢/100 g in fresh meat to 49.42 ¢/100 g. Among all amino acid, lysine, leucine, and cysteine showed
the most significant increases. Among the free amino acids, the contents of arginine, alanine and cysteine showed an in-

creasing trend, the contents of histidine showed an decreasing trend and the changes of other free amino acids were not
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significant (P>0.05). The taste activity value (TAV) method identified that the key umami amino acids in roasted Tan
mutton was glutamic acid, the key sweet amino acid was alanine, and the key bitter amino acids were methionine,
phenylalanine, valine, and arginine. The main taste substances 5 -adenylic acid and 5°—guanylic acid in roasted Tan
mutton increased significantly with increase of time. Collectively, the results of PCA analysis indicated that fatty acids,
hydrolyzed amino acids, free amino acids and nucleotides in Tan mutton were significantly different during the roasting
process.

Keywords Tan mutton; roasting; fatty acids; hydrolyzed amino acids; free amino acids; nucleotides



