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Fig.1 Variation of free amino acid content of smoked

horse sausage soup during cooking

ml15,m30,m60, m75 (P>0.05),
m30,m45, m60, m75, m90 (P>
0.05),m45,m60,m75,m90,m105
(P>0.05),m90,m105,m120
(P>0.05),
m120

(P<0.05),

(P>0.05),m15,m30,m75
(P>0.05),m30,m45,m60,m75,m90,m105,m120

(P>0.05), m120
[32]
, ,m0

,  ml5,m30 (P>0.05),
m30,m45,m60,m75 (P>0.05),
m45,m60,m75,m90,m105,m120
(P>0.05), m120 ;
mO, m120 (P>
0.05); ,m120

,m0, ml5 (P>0.05),m15,m30

(P>0.05),m30,m45,m60,m75
(P>0.05),m45,m60,m75,m90, m105,m120
(P>0.05),
(P<0.05);

,m0,ml15,m45,m60,m75
(P>0.05),m15,m30,m45,m60,m75,m90,m105,
m120 (P>0.05);
s ,m120 o
2 ,

133]



20

273

°(S0°0>d) o~e :

EELF LY 6S0FPII6 bl 11 F €6T8 wpEE'L FO8'ES LTI FIOLL «T8'EF TV wp66'S ¥ LS6L 0PI FELPY TEIF TI19

OI0F0I'0  SOOFSI0  600F0I'0  I00FTI0  100F¥I0  $OOFSO0  TOOFIIO  $OOFEO0  100FCI0  (+) oxdiy
€0TFEO6I  TSOFO6E61  [90FOILL  €O0F6£8]  IE€TIFHF6  v6OFI¥LI  YTOFISLL  9LTIF6S6 SETFO8PI  (+) o1d
Z00FBET  HIO0FOET  (900FLET  wSI'OFOTT  wlOOFETT  w900FOTT  «FIOFIIT  wLOOFS60  900FSLO  (+) a1y
C00F 98T (IO0FTT  FOOFT8T  wSIOFPOT  wEOOFILT  wI00F8YT  wLIOFOST &HOOFOFT HI0FTTT  (5) STH
LUSFINE  QOOFLIL  £TSFOLE TLOFO6V9 £TOFLLY £TOFTLY  £90F619 0OTOFIHS H0Fe€9y (=) si
T00FSTY  4H00F 809  48TOF 109  wEIOF TS wlITOFTYS wTTOFESS «ISOFTOS  SIOFERY  HEOFLSE  (-) oyd
Q00F9TT  COOFHTT  LOOF6I'T  LOOFSIT  SOOFSIT  HOOFSIT  (IIOFSOT  £00FE60 8SOFEHD  (-) I
COOFLOEL  €00FI8TL w607 FLTOl wOTTFLSTL (SEOFE6TL  6€0FELTL w60 TFLLOI I€0FTE6  ILOFLOL — (-) o
LOOF66'€  (TO0FEEE  HTOFSYE  w8E0FIOE  wOTOF6SE  wSIOFTIE  «8E0FLTE SO0F06C ZCTOFET  (-) o
000F0LT  wo00F6ST FIOFEIT w8TOFSET w6l 0FOFT w8I'0FIET «0E0FSIT  Q00FS6T HIOFSST (=) P
$Z00F8S9  000F 89  (EEOFEFY  p990F88S wlTOFE09 whTOF66'S «090F6V'S «8I0FE8Y OP0FC0y (=) [eA
£00F P00 000FT00  £00FS00  «l00F090 «6€0FHED  «IFOFTEOD  100F 00  wLlFOFPEOD  000F690 (=) skD)
600 F LEET wTOOFEIEl HSOFLTEL wSHTFTIRTL wSHOFEPTL whPOF6TTI «OUTF6ETT (LTOFSIOl  «£80F9F8  (+) ey
00FE6T  wlOOFP8T  HFI0FI8T  wEEOFIST w600FL9T wOI0OFEIT HTOFEPT IIOFHIT  SIOFIZT  (+) 9
Q00F €96 BOOFHS6  OPOFEI6  «£60FOL8  OEOFELG6  0L0FI06  «LLOF8FS wEE€0F09L  «£L90F099  (+) npo
H00FTHO  l00F8E0  «000FHE0D SOOFLEOD «FO0OF6C0 «TO0FO0E0  «C00FSTO «E00FITO  -I00F+10  (+) 198
#€00F 00T  «I00F€0T «PI'0FS0T wLEOFOST FI0FS0T  «600FSTT CI'0FITT  4TTOFHTT  6TOFEET  (+) g,
Z00F 610  4£00F 810 w000FLI'0 wmE00FFI0  000FST0 4I00FII0 «I00FHI0 «O00FII0  00F010 (+) dsy

oz1w sorw 06w GLw [ Gy ogw grw ow
(3001/3W) dnos o8EsNES 0SI0] poYOWs Jo JUaU0D PIOF OUIE 001 JO UONEHEA | O[qEL

(6 001/Bw)

I



4

2020

°(S0°0>d) S~e
pPOOFOL T xC00F96'C— C00FT9C— P00 F LT C00FPO'C—  @l00F90€—  I00FI1°€-  C00FS8¢~ «C0'0 F 06V~
p60°0 F ¥9°1 w800 F ¢Vl OI0F 611 ql 10+ 8Y1 wS00F Tl «S0°0F Sl «90°0 F 8E'[ «£0°0 F €€°1 S0°0F €€
0T0F09°8 2000 F L'L 2510 F66°L OY0F6l'8 20€°0 F S6°L wh0'0F LSL SANIE 900 F S99 «£0°0 F 65°S
€00 F €01 €00 F 100~ £00F6L°0 2S00 F20°0 SO0FO0I'0-  P00FCTI'0-  ,TO0FESO  £O0F8I'0-  «¥0'0FCI0O-
2£C°0F89°C «10°0F¥5°0 900 FC0'C «€00F 190 =00 F V0 «£0°0 F 0¥'0 I'0F €91 =500 F 6£°0 «S0°0 ¥ 090
16070 F 60T 2600 F €8°0 -80°0 F 88°0 970 F 981 9T0F 700 350°0 F 86'F »80°0 ¥ O€'1 010 F ¥T°0- WL00F9T°0
*LTOF 1970 F0'0F ¥6°0 @CV'0F LSO «L0'0 F €€°0 500 F €70 «01°0 F ¥8°0 «80°0 290 «€0’0 F 18°0 00 F €70
oz sorw 06w SLw 09w Spuw ogw Sru ou
dnos o9esnEs oSIOY PIYOWs Jo SOTISIOORIRYD 91SE] Jo UOTIRLEA ¢ O[qeL,
€
9€’0F90°€C  TYOFOLTT OLEFO6STC PEIFONET HETIFOLTL SI'0FSOTT  €6'TFI6EC €991 FShyl  0€0F ¥E'ST %/
960 FSI'IT  SO0F9901I II'IF06'IT  €C0FES0l  88TFCCTl  P$I'OFLYOL LI'OFT8O0I LI'C*FSITL  10°0FL80I %/
SETFTOVy  9T0F6Cer 996F6eSy  SOTFereyr L6BFI09c 900+00¢y S8STFvLyyr O9CCIFTOLE €€0FLEOY Wl
ocru soru (s gLu ogu gy ogw gru ow

274

(3001/8w) dnos oFesnes asioy paxows Jo o9Friuadiad spIoe oulwe I0AR[J Sy, 7 °[qR],

(6 001/Bw)

4



20 4 275
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B3] , (P>0.05),m15,m30,m45,m105
3.6% 16.6%, (P>0.05);
4.4%, , o , ml5 (P<0.05) ,m45
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Fig.2 Main flavor characteristics analysis of smoked horse sausage soup during cooking
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Fig.3 Variation of volatile substances of smoked
[43]\ [44] horse sausage soup
o 2.1 ) [47-48)
m105 ,
, m120 , [49]
° , 23 o
’ 2- -1- 22—
[45-46] )
o [3]’
4 (ng)
Table 4 Volatile substances content of smoked horse sausage soup during cooking (ng)
m0 ml5 m30 m45 m60 m75 m90 m105 m120
1 - 0.57 1.83 11.06 - 0.73 1.23 - -
2 - 0.77 2.56 3.84 - - - - -
3 2- -1- - 11.61 - 4.41 - 292 - - 2.82
4 - 17.10 - 4.37 8.02 7.74 6.22 6.34 3.89
5 - 26.32 - 16.89 - - - - 4.94
6 2- 35.68 - 9.29 - - - 2.54 3.17 -
7 2- -1- - - 11.33 5.93 - - - - -
8 2- - - - - 4.99 - - - 1.63
9 7-2,4- - 10.71 7.76 - 5.53 6.60 5.03 10.66 6.28
10 Z-2- - 6.92 4.47 2.64 - 5.03 3.81 3.76 3.11
11 31.57 17.26 9.82 4.95 10.41 10.29 7.23 10.18 5.72
12 10.51 2.99 1.39 2.05 - 1.34 0.97 0.68 0.77
13 5.06 3.89 2.29 3.28 0.73 0.43 0.67 0.95 1.01
14 - 9.20 7.18 14.09 3.88 6.03 4.37 5.42 3.44




20 4 277
( 4)
m0 ml5 m30 m45 m60 m75 m90 ml05 m120
15 2- - 5.88 - - 1.98 - 1.37 - -
16 11.67 3.44 1.75 - 2.02 1.61 - - -
17 2- - 6.03 6.87 6.38 - 3.74 322 5.76 2.82
18 97.68 - 7.41 - - - 6.92 5.19 6.33
19 2,4- - - - - - 6.28 4.22 - 4.18
20 -6— - 1.04 - - 3.07 - 1.01 - -
21 10.83 - 0.33 - - 1.77 3.81 - 1.10
22 6- - - - 19.20 2.96 24.85 13.83 - -
23 6,9,12,15- 3.33 - 9.51 - - - - 8.46 -
24 12,15- 99.87 9.49 0.35 2.33 - 1.73 1.35 2.01 0.37
25 71.10 80.21 46.20 6.22 120.98  28.25 8.44 11.11 9.80
26 2,2,4- - 32.66 14.71 6.42 - - - - -
27 - - 7.41 - - - - - -
28 48.67 - 17.97 17.66 - - - 34.56 -
29 12.46 - 6.65 - - - - - -
30 6- - - - 33.11 - - - - 13.12 -
31 2.81 - - - - - - -
32 4- - - - 75.23 - - - - -
33 9- - - - - - - - - 0.72
34 41.93 - 8.92 3.34 - - 1.44 8.54 -
35 4,4- - - 7.02 - - - - - - -
36 5 - - 2.13 - 3.51 - - - -
37 - - 1.12 - - - - - -
38 2,3- -2- - 11.15 5.19 6.05 - 3.74 3.10 - 2.01
39 2- - 2.57 - - - 0.69 - 0.53
40 2- —4- 10.01 17.12 13.69 10.50 - - - -
41 2- -5- - 92.27 - - - 47.46 - 20.61 11.84
42 - 216.07 - - 119.11 13140 72.37 - -
43 3.,4- - 6.73 4.07 - 1.55 3.04 1.82 2.94 1.42
44 3- - - 29293  51.01 36.20 101.66 13294 7471 109.28  54.05
45 2,6- - - 29.24 6.84 30.13 20.82 13.44 23.55 6.87 27.65
46 2- -5- - 8.31 - 1.84 - - 22.19 4.60
47 2,6- - - - - - - 5.69 6.24 4.81
48 18.31 - - - - - - - -
49 - 61.30 34.58 23.76 37.05 25.37 15.92 16.06 9.58
50 3- - 3.01 - 0.66 - 1.39 0.71 - -
51 2- - 8.80 3.53 3.41 5.18 3.11 1.46 1.18 0.74
52 - 0.92 - - - - - - -
994.62 1240.52 568.74 538.29 62690 579.80 377.88 421.79 236.90
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Analysis of Free Amino Acids and Volatile Flavor Substances during Cooking of

Smoked Horse Sausage Prepared in Kazakh Region of Xinjiang

Liu Wenying' Li Kaixiong® Wang Shouwei” Li Xiang' Cheng Xiaoyu' Qiao Xiaoling'
(‘China Meat Research Center, National Meat Processing Engineering Technology Research Center, Beijing Academy of
Food Sciences, Beying 100068
Food College , Shihezi University, Shihezi 832003, Xinjiang)

Abstract The smoked horse sausage is a traditional meat product which is popular among Kazakhs, and both the
cooked smoked horse sausage and mature liquid are well welcomed. In order to quantify the taste and flavor change of
the smoked horse sausage during cooking, the main flavor, free amino acids, taste characteristics and volatile flavor
substances of samples sampled at different cooking time were analyzed. Results showed that the total amount of free
amino acids in soup presented an increasing trend, the total free amino acids of products cooked for 105 min and 120
min were significantly higher than that of the initial sample (P<0.05). The influences of cooking time on the proportion
of umami taste amino acid, sweet taste amino acid and bitter taste amino acid was not significant (P>0.05). The salti-
ness value, umami value, richness, bitterness value and bitter aftertaste value of the soup showed an increasing trend
with the prolongation of cooking time, while the astringency value and the astringency aftertaste value showed no obvious
change. The volatile components of the soup were significantly different in different cooking times, the total amount of
volatile substances showed a trend of decreasing after increasing. The variance contribution rate of the main flavor com-
ponents of the soup on PCl1 and PC2 was 97.06% , each product had its own flavor characteristics, and the variance
contribution rate on LD1 and LD2 was 85.27%, which mean the different samples could be effectively distinguished by
principal component analysis. The content of free amino acid was higher when cooked for 105 min, the main flavor was
maintained to some extent, and the degree of astringency was not significantly increased. Suitable processing parameter
was obtained after cooking for 105 min, the results provide reference for cooking, processing and consumption of smoked

horse sausage, as well as for further research on the flavor and taste of smoked horse sausage.
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