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Abstract: The changes in free fatty acids, free amino acids, and nucleotides during the process of stewed pork were investigated by gas
chromatography mass spectrometry (GC-MS) and high performance liquid chromatography (HPLC). The results showed that during processing,
the effective peak area of the total free fatty acids showed a downward tendency; the saturated fatty acids also exhibited a decreasing tendency.
The unsaturated fatty acid content was increased at first and subsequently decreased, and the content increased to the maximum value when the
raw meat was cooked at a high temperature for one hour. The content of total free amino acids underwent significant changes during processing.
The content of total free amino acids was 244.39-mg/100 g in the raw meat, and the content in samples from other processing stages were
significantly higher.(p < 0.05) than those in raw meat. The content increased to the maximum value (349.32 mg/100 g) at the end of the
secondary cooking stage. The glutamic acid content was 119.02 mg/100 g in the finished product, accounting for 34.12% of the total free amino
acids. The ‘results from measuring flavor nucleotides showed that the content of 5-IMP and 5-GMP showed a downward trend during
processing. Due to the thermal degradation of nucleotides, the content of inosine, the degradation product, showed an upward tendency, and the
content of inosine in the finished product was significantly higher (p < 0.05) than that in raw meat. The results from the present study provide a
theoretical‘reference to optimize the processing techniques of preparing stewed pork and improve product quality.
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Fig.1 Total ion current chromatograms of free fatty acids

in pork samples from different processing stages

i 1-1) BRERR 24FAEER 3-ARAEM AR 4-FR AR R 5-7hER 6-
I B,

H13% 2 AT, MASEIINZERI B ) g A i Hh 3
Kt 6 M e aiR, Herh EARAIRIITIR: ARHER
(C11:0). WEERR (Cl4:0). fFER (C18:0);
AVARIIR: ERAHER (C16:1). JfER (C18:1);
ZABRIRIIR: WihER (C18:2). &I L&
BORE AR AR AT I LUK, ARk
PR R I TR 433104 1.47>008 1 9.65%107, TEf
[RIVETRIARL 3 5.97>107 il 3.65x4107, 111 A= ERIK)
BN

ANE IR B b B AR TR A R TR AR 25 A
A, FoA R A R S R T AR BOR, B
W THIAR B /N, o R e pofs DAL e 5 R DT 2 e f
EIHE (p<0.05), FHIFRIAIF 3.45%10° BEA RS
ff) 1.33x10°% XTI B2 BT BERHAZE A i AR
Iy BEBAE AR TN AN SR AL RV E R R R AE M, 77
AT KRB ERENTR, TR SR AR T,
TR ARITIR S AR, BUE S B IR TR I 2 &
I 0 ) S A 717 328 A G



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.6

* 2 RN LI RS AR BRI L

Table 2 Changes in the content of free fatty acids in pork samples from different processing stages

) A T B &4 o @ AR (<10°)

FFA(# & I8 W7 BR) N - T . -
JeAH SEAH 1h 25 A TR SR AR A A

C11:0(174H8) 965.2535.55° 904.7146.78" 799.2625.31° 654.47+2.46° 365.24412.58°
Cl4: O(F 2 ZEHER) 56.6343.11° 83.08+1.53" 60.881.83° 39.2442 252 39.574.12°
C18:0(A2 A5 %) 375.43423.77° 283.14422.20° 267.71426.96" 276.18423.10° 128.20+44.89*
C16:1(A5A8 i BR) 107.3943.38° 166.706.88" 81.5340.95 100.2045.31° 49.464 47
C18:1(7h %) 1476.04472.15" 1692.31450.25° 1356.43447.76° 1180.1446.08" 597.2447.11°
C18:2( Lk L) 471.9426.68° 552.79431.18° 238.09+19.27° 334.25422.86° 1462848 49*
SFA(te =5 I iR) 1397.31459.34° 1270.93426.22° 1127.85427.66° 969.88434.58" 533.01:44.21°
MUFA(E Riafafg irds)  1583.43471.34¢ 1859.01451.25° 1437.96447.70° 1280.33450.05° 646.6928.44°
PUFA(% T4afafg i) 471.9426.68° 552.79431.18° 238.09419.27° 334.25422.86° 146.2848.49°
FFA %% 3452.62407.79"  3682.73363.57° 2803.91467.80°  2584.47454.78"  1325.98418.45°
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Fig.2 HPLC chromatogram of free amino acids from stewed

pork
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Table 3 Standard curve of several kinds of free amino acids

b ¥ v AFAEW 25, FEEE¥ 4

RARIR Y=0.8276x-0.0016 1.0000
BRBR Y=1.0401x+0.1544 0.9997
F AR Y=0.3305x+1.1485 0.9940
YRR Y=0.5483x+0.2063 0.9998
HAB Y=0.6446x-0.0773 0.9999
i Y=0.5946x-0.8026 0.9978
R Y=1.0857x+0.3430 0.9994
i d Y=0.5641x-0.2165 0.9999
SEN Y=0.7167x-0.0970 1.0000
iGE= 6 Y=1.2140x-0.7561 0.9974
SRR Y=1.8383x-1.1590 0.9818

B R Y=0.6250x+0.2277 0.9990
BRI Y=0.5698x+0.0371 1.0000
BB Y=0.6136x+0.1213 0.9999
TRBR Y=0.5328x+1.1716 0.9960
ENGEN Y=0.4579x+0.0422 0.9999
AR Y=0.4523x+0.0538 0.9999

H# 4 TN, TERERIN TR, Sl a it
PR 1) AN 3 TR A R P R B S R B R D
N 244.39 mg/100 g, TEE SR SR A BRI
RS ETHE (p<0.05), 1E K& 7ERGIAR] &
KAE K 349.32 mg/100 g, HRim L% . iXA&H
TEHEAES, FERAREORZAS M, e
TR BRI B S SR 2 TP AR DL K S S
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Table 4 Changes in the amino acid content of stewed pork during processing

FAEAFI(Mg100g) EeRAEEED  RHRA ZBAH 1h iR A B AR SR AR TR Jo:3

RA-Z B (Asp) & 13.1840.79%  19.174.30° 36.71+2.40¢ 30.6242.89° 33.7841.34%
2B (Glu) #t 16.474.76%  28.861.76° 134.9642.60° 101.86:4.31¢  119.0243.23°¢
£ 5 (Ser) # 257241499 22.3540.92° 6.2640.62° 16.81:H.41° 6.1040.44 °
2B (Gly) + 9.3640.37°  13.4640.69° 7.7340.81° 9.674.03° 8.3740.55®

40 B (His) % 5.6440.78° 7.6440.37° 4.7840.30° 7.0540.45° 9.0040.59°
A4 & B (Arg) 1 8.8340.50° 7.5840.63° 6.9040.60% 6.0540.84° 5.7040.60°
FREE(Thr) H 82.40H.44° 1445246541 53.6842.11° 89.42+44.56% 93.2449.08
725 (Ala) i 22.9942.67°  32.79#.12°¢ 17.300.96° 22.6920.75° 21.3044.10°

1% 2B (Pro) # 12.80#051%  21.384.32° 3.9040.54° 9.1740.82¢ 5.7440.85°
4 Z B (Tyr) & 14.484.27%  17.4240.93° 19.164.56° 22.4341.84° 17.974.30°

4R B (Val) HE 5.8140.52" 3.1140.37 2 4.984929° 7.3940.78 ¢ 5.2540.29 °
F LA (Cys) * 2.8740.28°  3.1840.30% 2.99+40.322 3.8440.28 3.5640.25
R (Met) * 55840.39% 616041 5.534).38° 6.9040.33° 6.2640.27 ™

SR F(lie) * 2544019  2.0540.17% 2/6040.36 ™ 3.1340.43¢ 1.950.27°

F 2 (Leu) * 4.3540.29° 3.9440.23" 2.664021° 2.7440.282 2.6740.20°

KR 284 (Phe) * 5.1340.39°¢ 6.0240.23¢ 3.9740.24%® 3.4440.36° 45140.25°

MR F (Lys) HE 6.2140.30° 3.99+40.19° 4.544).26° 6.1140.34° 44340372
B B BB 244.3943.92°% | 343,6345.28 ¢ 318.6541.37° 349.3245.02°  348.8242.99°

E: CPHEETERE, R—ATYFEREARAEE LR (p<0.05) .
& 5 AL ERFVERAUARERRZ
Table 5 Standard curve of several kinds of nucleotide standards
GES 5-1MP 5-GMP HX AMP M
Y 0.0915x+1.1578  0.1140x+1.0168  0.0978x+1.1551  0.0784x-0.9219  0.1109x-0.1545
R? 0.9992 0.9994 0.9986 0.9986 0.9998

JULPRIZEAR (1 S P2 P S I Hh 2 R e T 1) 75 i
FILE AT <, AR A R LB R R IR
Big, e DEfET, AERMSEREST (p<
0.05) FAMFREREEIR, XulRES 21T A 2R
BXRRER. SRR, =38 & AT s
I (p<<0.05), 737l B )5 A ) 13.18 mg/100 g %n
16.47 mg/100 g 3&hn3 il 2 il e s I oA,
17k 36.71 mg/100 g i1 134.96 mg/100 g, Fifi 5 £E i
b E 3 33.78 mg/100 g A1 119.02 mg/100 g.
X P BE A el A R B e, il T 2 R R
B, —UCE MR RAC HI RS, B TR AR
HPRAL, (ABEE RN TR, T2 AR
fR B i A, %?&T,\DEE’JH

Rt EAUET IS AR Sy pik Al N
HR. EEEAT, M
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&’ﬁﬁ%ﬂﬂ?
b?\%@&: TRRRRN SR

Bk El 82.40 mg/100 g, 5 LR E IR T 33.72%,
feni e AR, B R{IKh 53.68 mg/100 g, BEJE
N B EREHNE] 93.24 mg/100 g (i)« FR L H R,
R S R 10.52%, Sk &), HA R R
fRitass, FERUTF N 6.10 mg/100 g, & A E R 1.75%.
PR FRAE JFRHA & /0 22.99 mg/100 g, (5 sk
ERIEFRAT 9.41%, Lk ], RIS RN 21.30
mg/100g, SERIAFRELREENEZR (p>0.05),
HR HEER 6.11%.
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Fig.3 HPLC chromatogram of a standard solution of

nucleotides
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Fig.4 HPLC chromatogram of the nucleotides in stewed pork
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e Y

BRI, W W B RRRI SR R 1R
RN 5-UIEEE (5-IMP). 5-1 8 (5-GMP). £
JREHA A 5-IMP & & s, A 21.96 mg/100 g, &id
i, HEERE FRES, SiRAW 1h 52 0GE ]
e, HEBELEEEZER (p>0.05), BuhH &Rk
/N 5.74 mg/100 g. JE KA 5-GMP 1) 5 &N 13.56
mg/100 g, =i & H 1 h i A LS E e, 1A 3 14 93
mg/100 g, ZJa X 2IFHER, FERHH S
4.04 mg/100 g. %1%%}\“2]ENKWM¢IEE%%@E@
TR AR S, K 5-GMP. FiL5=IMP
AR 2 I — S B A  5-IMP #@%%E'réii%,
TEZ PO FEAE 5 it o BH USRI, JEAH 5-IMP &
FE IR et 2 Gt el

EMALHRRTE SR AL FE R mT oA, Ak [a]
RS, P2 EREERA NS PEIR N, AN
D, KBTI RE R AL B, P2 A A T A
RS (HX) M0 fEAszigrh, WLEFR& B
AT 1404 mg/100 g, SRR S R LGN
s, HASAN B S RHEE (p<0.05) &R
P o0 IS 1) Er B A el A ) S8 R 1A B e KA
79.16.42mg/100 g, FERRA:H 0 fE g i T ERHAL,
HEEZEMEZR (p>0.05), FHEZHT 5-GMP Al
5-IMP [{ P& ST
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Table6'Changes in the nucleotide content during preparation of stewed pork

A 8-4F/(mg/100 g) JRAFHR ZHEAF 1h BEBAF TR ZRAHTAR PR
5-IMP 21.9646.89 7.4640.60° 7.6740.57° 7.2840.26° 5.7440.58°2
5-GMP 13.560.80'¢ 14.9340.85° 9.3940.66° 2.3940.16° 4.0440.32°

HX 12.0240.612 15.0141.45™ 16.4241.81°¢ 12.814.34%® 12.5740.64°
AMP 1.580.06 2 11.9340.35¢ 13.3040.72°¢ 8.3440.48° 6.4440.33°
I 14.0440.46 2 32.7242.48¢ 36.5442.69° 25.22:41.40¢ 29.314.01°

3.1 XA B B R TRIE AT oA, TS 6
Pl B IR IRR A AR TR 3 Fh, BARHLAN IR
i 2 Fh, ZAMASHIE 1 A 78 s N T A2,
IS AR R, BT PR
PRI TR AR AL A 5 i B R AR AR Ak 34—,
FORMIRIR IR 200 T R REfkass, fEmiEm
1 hIBFIIEAY .

3.2 TERERIINLREART, R R AR
E%,Eﬁﬂw¢éﬁ%ﬁﬁﬁﬁii¢,ﬁzmw
mg/100 g, Tl BRI AR i Hh S 2 R R 1 B

#RETE (p<0.05), TE_IEMITERUFIAS]HA
B4 349.32 mg/100 g, SRR EZE R BRI
FEAh T & IR S 119.02 mg/100 g, 5 A A A
FZ11) 34.12%.

33 ERHEIRE R ion, TS 5-IMP Al
5-GMP # 4k 2T RS T IS BUZ R
fil, FLFErPINER S 220 ETHES, RS
Kris) &8 23 (p<<0.05) & TRt L &
Eo

34 MRIESLIGLE AT, A& B B R AR R
BB, SRR A MG I T R EER, o3
TSN P AR SR R BT A, F R el
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