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Analysis of taste substances of cooked pork based on electronic

tongue and chromatographic techniques
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Abstract; To analyze the taste substances of cooked Tibetan
pork, Sanmenxia black pork and Du changda white pork, the
three raw materials were separately cooked, and then the free a-
mino acids and nucleotides were determined by liquid chromatog-
raphy, and the fatty acid content was determined by gas chroma-

tography. The taste substances were tested by electronic tongue.
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SPSS 19 was used to analyze the taste substance difference of the
three porks. The results showed that the free glutamic acid con-
tent of cooked Sanmenxia black pork was the highest, and the in-
osinic acid content of cooked Tibetan pork was the highest. Com-
pared with the Du changda white pork, the umami taste of
cooked Tibetan pork and Sanmenxia black pork was stronger.
Content of 5'-adenine ribonucleotide (5'-AMP) and 5'-hypoxan-
thine nucleotide (5'-IMP) of cooked Tibetan pork was the high-
est, reaching 192.41 mg/100 g, followed by Sanmenxia black
pork and Du changda white pork, indicating the cooked Tibetan
pork has a stronger umami taste., The total fatty acid content of
cooked Sanmenxia black pork was the highest, reaching(2.25+
0.02) mg/g. The saturated fatty acid content of cooked
Sanmenxia black pork was the highest, followed by Tibetan
pork, the content of cooked Du changda white pork was the low-
est. The first principal component contribution rate (PC1) of the
three cooked porks was close, indicating that the three cooked
porks had similar taste substances. The umami substances of
cooked Tibetan pork, Sanmenxia black pork and Du changda
white pork were different, but the taste substances were similar.

Keywords: cooked; pork; taste substance; electronic tongue;

chromatography technology
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P A S5 BEL P =0T e B S BB L PR AL K R B
Jei R AL PR - 4 5 42 AT 5

A IR Waters 237

KA 5'-AMP .5 -GMP.5'-IMP ., 75 ¥4 3 /A 7] ;

I (A3 2D e IR CAD BB L 6 B T (B 0.05 %6
B2 - [ 2 5 AL 25 R A R D

L AROR B 3 Y ; Agilent 1200 B, G1315D f6: i 42,
LA A BR A #] 5
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1.2 I AE
L2 HEffl# SRRV B 5% 5 N8 Py b g m] DL AR 7 g
AR A AN 3 em X2 emX 1 em fy/h e, K
BB FRELZ) 300 g i VW T 09 2068 WL PR AR L A %
A 450 mL JRESH R 100 E K S, k(A
LR BESY 85 CO W IF G i ] . 28 & 30 min,
1.2.2 WEEABERWE S5 A MWE" 1k, ek
Bl FREURE &L KR 213K 3 IR 10 9 A ZH L
FR KV W R S)  TICE S B AR U W VRO pHL BT A
14, % 2% 1 : Nova-PakCys A (150 mm X 3.9 mm,
4 pm) AP 254 nm, AR R 10 L W EIAH A
AccQ + Tag Eluent 547K % &L 10 10 # B M4
AH B: ZIF(EGSAD s s A C. 4k i # 1 mL/min,
i Y L UE

R BERBREMH

Table 1  Gradient elution condition

I 8] / it 4/ WA A/ WBIAE B/ WEhAE C/
min  (mL * min~!) % % %

0 1 100 0 0

17 1 91 5.4 3.6
24 1 80 17 3

32 1 68 20 12

34 1 68 20 12

35 1 0 60 40

37 1 0 60 40

38 1 100 0 0

45 1 100 0 0

1.2.3 EWREFREENE 28 Chen 0717k,

R IME B, BORE A BT B0 T A S SR T
ﬁﬁjﬁ?%‘[“7%Y¥’@*ﬁ!@ﬁ3ﬁmuﬁo
L2.4 BRREEE A,

Y = Dlab, +1218( > ab)( > ab,) P
K
Y — EUC {f ,g MSG/100 mL;
a, Asp,Glu B¥ & . g/100 mL;
b, FE X BE 2R B0 (Glu: 13 Asp:0.077)
a, — 5'-IMP,5'-GMP,5'-AMP ¥ J& ,g/100 mL;
b, —AH X 8 B R B (5'-IMP. 1; 5'-GMP: 2. 3;
5-AMP.0.18) ;
1 218U [mIfE I 4k
R 105 B2 2 & E
(1) B 5 B BR AL - g B R & i B R ARG SR L AAOH &
TGS MEFR AR AR i 0.5 g F 15 mL TR 08 O gk i 4
B A 5.0 mL HIZE L K 1 min J5 . T 80 Tk 2 h, )

1.2.5
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FRE 6 W REGHEBR S 2808 b, IR s )
THUEBEE 3 WA IR B0, B R K 1.0 mL ]
B R R B 10 5. B 0T . 55

(2) KM 3k 5% 1 3% A Agilent 112-88A7: 2
HP-88, it FID il . A WHE R 1.0 mL/min, § il 78
80 C 44+ 1 min, AR5 A 3 °C/min J} 3] 200 °C, {4 &
12 min, fLL 4 °C/min J}-3] 230 C ,{£ 4 15 min, N #%
W 300 °C L, #ERE TR EE 200 °C L ¥ AL R 10 L,
L2.6 HFHEME B 24.00 g BT 250 mL AR
LA 120 mL @& 4liK .40 °CIE K 30 min, R )5
8 JRLb Al &  BUE T . F 3 000 r/min .0 20 min, ZJ5
Hasig e T 4 CORAA BEDE A . B 100 mL
PEWEAT TR AR E AT 7 K

I 80 mL A S B B F 75 BEAR b, B o 1R IR
RAE L RALWE] 120 s, 7 MAL B AR5 2050y ZZ.BAL
BB.CA.GAHA.JB. RF% 120 s JF 15 1%a & B8 16
i i AH
1.2.7 syt i SPSS 19 #EAT 5095 43 0 38 i I
Z4YHi M Duncan Z LB E ST 27, HEH P<
0.05 A9 If & PE K
2 RS0
2.1 BAPHBEERSE

EAEJE 3 AW S R AW R A R A R 2,
HEZALUEL . EZG 3 A5 F RS AR A
BERES T BRI & & B R A B R KRB
WIRZ FREM W WE 8 R AR B k. I EmA
AT DL 2 T A T 72 R R L 3 T DL TR B R KBRS,
PRI o S T ot ol i U B9 0 5 R A o I ML DR U R 22
RIVLHR AR H &R AR RN 2 R8Tk
FUIEIR N 2 IR TT LR B3 A R A% P IR i e vk 4
M EA BEMZE R (P<T0.05), M ff bk & 55 5 A
SR LA G R A 0 R A B R o b B v R A R A
(E ST T N WY AR/ G e N = A O 1 54
5. Hp AR E IR T H Z R AN Z R A A R, W]
Dot R R R 2 R A SR R B
T2 A & R4 ST L Hp s AT LA b R B R R TR 0 R G
AT AR SN SR R . YRR R B Ok Al
R, = (T RN AR S s A K R E R
ZMERANER T RRA. 5 ST B ALK K G
FEARLE . B B3 1 25 5+ (P<C0.05).,

R SR A AR SN TR S FREA &
BAERMEREMN. STRABASERGEAG RF
‘ﬁ%ﬁ’ir]m%%{Ef%,,ﬁ;mﬁtﬁkﬁ%ﬁ%‘%m

BE 2148 | 20198 A | ARSI

k2 BEARI I mMERRANSEERIE
Table 2 The content of free amino acids of three
cooked porks mg/100 g
Ui B SR A A EARIUS Y R SYNEE
RIT&H R -
22 7 R 19.30+0.46"  31.684+0.81* 31.82+1.32¢
EAE AN 29.67+1.03>  53.19+1.21°  39.67+0.44"
H&Em 20.9540.74>  32.0340.20°  28.160,32"
HA R 38.05+£1.97¢  40.32+0.52*  25.94=+0.40°
K AR 81.801.00" 145.204-5.90* 176.4043.60"
AR 62.9640.47"  67.6941.68> 72.2440.32¢
KN 77.3240.43>  82.21+0.62°  81.6440.43%
iy = R 16.5240.06*  16.80+1.40*  17.3340.55*
1% A R 17.35420.24*  29.2740.85"  23.360.45"
MR R 14.3840.00"  23.014£0.05*  16.37+0.91°
HEREMR 2.4040.90" 5.0040.72¢  5.6140.33"
i AR 25.1440.05>  40.274+0.68*  36.7140.38"
SRR 13.354:0.51¢  21.924+1.30" 16.541.20"
SLER 26.5940.56"  38.310.30"  34,3841.15"
FHER 12.6440.39>  18.67+0.88* 17.18-0.39*
BEVREIER AR 140.5720.26% 178.4146.54° 166,460,147
FR A ILER M 197.0521.24>  226.9244.95*  232.8241.36°
AR B 430.63425.31" 648.6042.57"  629.30+2.96*
tOEREAREBRARRIIAEAR AR AR FAR. AW
AR 5 FH R 2 B R A 45 I8 2R R 2 & R H A MR L TR R
IR s — 7 278 AR A I 5 W) A7 52 B R W) 8078 22 57 W 3%
(P<<0.05),

TR AL bl R A R R RE B K L B L T
SR R AL S B AR e B T LR 3 A
O A PR R S R A RO BE R BCE R, Toldra 450
JER BB IR F S LR 3 Rl gk 4 i e Lk i &
HERBRY 5 © SRR 5 E TR Z R 1Y Streker B
fift ) L AR R 2-FF - E L 2-FF - TOmE A 3-FRORE-TORE
@ o o B R A0 AR AR \ F b R R e R AR B R A
TEREES A Y © W SR A R N A MR R A
2.2 HAPRERESE
EEEIANMMEERAZTRE R ILES. B
LG .3 A s R G A 5'-IMP Eﬁ.‘a‘%i .
5'-AMP &4, T 5'-GMP 1y 4 it F %, 350 5/-IMP
B R, IMP A8 R v 1Y) R A 318 S TE R R A
IMP BB HASEKREM, SHAR. AR EA U FE
R AT EERTE ey, FE KUK P, AMPIMP 2§
TR RAZAT R IMP 54 2% . Y & R 2L A 6 ok P IR 4L
N RESE 0 A R BRSO FEET L3 A AN A AR
JC Ve 25 5 7R SR AL T IR 0 PR 0 95 - IMP
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Table 3 The nucleotide content of three cooked Table 4 Fatty acid content of three cooked hind leg porks
hind leg porks mg/100 g mg/g
Wt iR ik SRR MK KA Jig I R ik A A SRSV S SYNEE
JREFRR (5-AMP)  33.37+2.79¢ 7.5740.29  8.6144.51P Cis.0 0.304£0.00>  0.6740.01¢  0.2840.01¢
SIFRG-GMP) 8534058 5.67£2.06"  3.9440.15 Crsn 0.0540.00"  0.11-0.00°  0.03--0.00¢
P s (5'-TM 59 04+ 2a + ab 304+ 3.45¢
,WWT@E??W??”%WQ?f?E% ,,,,,,, 999?i??§m”§y@fff§”, Cis.o 0.1740.00° 0.330.00° 0.1640.00"
5-AMP+5"-IMP 192.41+14.58* 97.6243.92"  69.9141.70¢
Cis.1n9e 0.4240.01" 1.1240.01*  0.324+0.01¢
B 200.94+12.47* 103.28+3.64>  73.8541.32¢
— — Cis.z2use 0.080.00¢  0.3740.00°  0.2540.00"
T AT TR R R 2 5 8 % (P<<0.05),
Caz,1m9 0.00£0.00¢  0.02£0.00¢  0.0240.00"
Po=N - NG 2. 2 ) BEL (P — T T e
3 5 =TT W 3 AR IR R A S 2 S (P > SFA 0.4740.01>  1.00£0.01¢  0.4440.01"
= = = = R
s =) . s [K \ . .
0-05) LA J o IMP 7 Bt e iy 1% 159.04 mg/100 g L gy g 0.4740.01"  1.2440.02*  0.3740.01
wAE G 3N s T A 4 R B R T iR b
AR S TR AR RE R BORRE. MEERER p i, 0.0840.00°  0.3740.00°  0.25-0.00
KE L IREH SRR, SRRz R KA
e ; : e PUFA/SFA 0.16£0.01¢  0.3620.00>  0.56-£0.00%
TR SRR, 5-AMP f1 5'-IMP H. 4 & bk 1 35 AL A 4 0.02b n +0.01"
o . SFA+MUF 0.94-40.02 2.2540.02¢°  0.8140.01"
YERL 80 4 8 & i ik 192.41 mg/100 g, =TIk
Sk 1.0040.02>  2.6140.03*  1.0540.02"

MERZ ALK KA RN, A =% 8F BE k2R (P<
0.05) . PRItk DA IR 1 £ B2 L 90 4 1 2 R BRI 0
AT RE T RO A UG R P R AP JUL I8 N G Y
A

CE A = T BB ALK K A Y EUC (A4 518
0.07,0.07.0.04 g MSG/100 g. 3 W 3 7 J& Fl = | ] Ik 2 %
fE R AL
2.3 BAPRHBRSE

HAJG 3 FAE LA I 25 FE B R . H b A A
0.01 mg/g LA FMEIIRR LR 4. B AW LIEH . EH
JE A I TR PR B A 0 R U TR R e D T R R — 3 4 Ui
B e BRAEAE T 3 R 0T AT BRI P 22 IR A VR
T . ZEAE T L =T SRR AR RN D7 R e e L
YR PR A RS K 5 0 10 R DT R % B e A%, =T
e SRR 1) 22 AN A0 0 17 IR o e v AR R R A IR Z
P RGBS 1 R A R g U R Y e e
HX A AR K KA & k. SFA+ MUFA {8 7] |
S A1 P21 R PR RO L R R 2 0 S R AR A

300 144

X

25 20

=
?;z Sg 100 )
HEz O s
S E £-1000 466
® 52 =6

¥ E-200

T ARG 0T R L5 Cis.o« Cus.o 3 JE A B A A6 1S 107 B2 A 3%
Ci6.1+Cisi1n9e ~Coz, 10 5 FABZ A FNE VI FRELAE Cis.zuse s SFA
FORMBANET R s MUFA KR 5 — A4 R 5 % s PUFA &
TR 22 ARG 7 1R 5 A A 5 B A [ 2R 22 5 Wi 3 (P<C0.05) .,

MEAT LAY, =B & H ALK RAE W
SFA+MUFA [ {4851 2.25,0.94,0.81 mg/g.,
2.4 HBFERN

FAEWG 3 AN G )G B ) PCA 434 3% WL & 1.
AL Al DU L3 A SRR R B A 1 SRR Bk SR AR
2 M4 TTHERZ MK 99.226 % >90% , £ 1 £ 4>
FEE 2 F o0 00 5 B L AE 0 I LR & 1 R R
ML & PC BIESH 1 £ K4 2 32 65 R KL
FZREEAS T ENS L. SERRMLR, ZEE3

R R A B R R (P<0.05), EEFBMAEK. =]
W SR AL R B3 1 JE i 0 1 22 5, R T3 b
K I TR PAY B 32 R LA AR B

-500 -400 -300 -200 -100 O

LR E 2. R =TT R

.M AN 4 FHERIA 5. ZTTME EORHA
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RS %y
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B 1 ARAWE3AmAMAEGERRA PCA 4 B %

Figure 1

PCA analysis of three species of pig hind legs before and after cooking
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