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FOOD AND FERMENTATION INDUSTRIES
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Table 1

Changes in nutrition and calories of Shizitou

( meat ball) during cooking

Kot/ AR/ EAR/
i R A B e
i (- (100g) =] [& - (100g) '] [~ (100g) ~'] B A kcal

B 22,43 2.17% 44,80 £1.35° 31.73 £0.95"  530.33 £15.28"
ER 4910 40.61" 27.53 20,317
30 min 5117 £0.15" 26,73 20,127
60 min 51,23 £0.25" 26,60 =0.40°

17.37 £0.35" 317,33 23.79°
18.07 £0.12" 313,00 = 1, 00°
1810 £0.26"  312.00 22.65°
90 min 52,47 £0,06° 27,57 £0,15" 17.97 £0.12" 318,00 +1,00"
120 min 54,37 £0.71" 26,23 £0.59°  17.87 £0.15" 312.67 +5.69°
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Table 2 Changes of L™, a” and b~ values of

Shizitou ( meat ball) during processing
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Table 3 Changes in texture of Shizitou ( meat ball) during
cooking
WIE WK GAE__ WE __ UGE ___mWh _
EEL 76,65 £6,95" 0,83 £0.475" 5.000£0.02" 40.40£9.9" 184,38 £11, 45"
W0min  37.25£3.85" L35£0.14" 5.61520.35" 20.95£3.45" 108,89 £6.79"
60 min 35,50 5.5 167 £0.42° 6534098 15.2040.2" 98,93 +13. 22"

90 min 18,80 £0.8" 0.55£0.05° 8680, 71" 6.15£0,95" 52,91 £3.66"
120 min - 2110£3.5° 0.860.26° 7.09£1.15"" 7.20+1" 49,83 £0.96°
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Fig. 1 Changes in tenderness of Shizitou( meat ball} during cooking
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Table 4 Composition of volatile flavor substances in Shizitou ( meat ball) processing

eS| CAS 5 G LA L] 30 min 60 min 90 min 120 min
141-27-5 CH,0 Rt ] - 108 034" 1,48 £0.75"  1.34 £0.34"  0.37 +0.01"
762-26-5 € Hy 0 bt ] - 0.18 =001 1.03+0.01°  1.29 20.06" 1.59 +0.06"
20407-84-5 €, H,,0 R-2-+ i - - - - 0.29 +0.04"
111-71-7 C,H,,0 s B - - 0.61 £0.07*  0.27 +0,03°

s 2k 112-312 €y H,y 0 % - - - - 1.70 +0.05"
124-19-6 CyHy O T 0.35+0.01"  1.00£0.06" 2.27+1.47" 1.84+1.02°" 3.58 £0.04"
116-314 CoyHyy O L EE - - - - 0.07 +0.01°
106-230 CiHis O FARE - - - 0.23 +0.01"
66-25-1 Celly, 0 U 0.03£0.01°  0.05£0.01"  0.5120.44"  0.16 £0.02"  3.10 £0.02"

i 4 141-08-2 €y Hy 0 e = g - - - 0.04 +0.01" -
533143-1 CyHigNaOy RIS YR iR - - - 3.24 +0.01" -
142-77-8 Gy 1,0, + AR T R - - - 0.08 £0.01" -
105-86-2 G Hj,0, A A iz 1 - - 1.63 £0. 10 - 2.41 £2.02°
5466-06-8  CsH 0,8 I-E LN ER 2R - - 0.49 £0.44°  0.18 £0.16" 0.61 £0.59"
80-27-3 CiaHyp 0, 14 2 s il i - - 1.24 +0.01" -
623427 Gy, 0y TR 0.45 £0.01* - - - -
110429 €, Hy 0, %% A g 0.15 £0.01° - - - -
106-70-7 G H,L0, A B 2.05 +£0.01* - - - -
1731846 € Hy 0, T i H g 0.18 £0.01" - - - -
7132-64-1 G5, 04 + T e - 0.70 +0.01" - - -
2463-02-7 G, Hyy 0, e A T - 0.28 +0.01° - - -
141-23-1 CpHay 0y ok R 0.17 £0.06"  1.78 £0.96" - - -
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4
e CAS 5 1 g P I A B I 4 30 min 60 min 90 min 120 min
542-56-3  C, H, NO, T it ¥ 7 T - - - - 3.61 £0.06"
G 75310 CyHN BEER R - B - - 2.76 +0.19"
124-18-5  C\¢H,, 5 b 0.79 +0.10"  0.69=0.01" 0.73 0.01" 1.84+1.18"" 3.18 £0.63"
112403  Cp,Hye + 4% 0.74 £0.33"  1.66 £0.34"
1120-21-4 Gy Hy +—4% 2,38 £0,42°  4.19+0.47° 10.19 £6.47"  8.98 £4.37*  9.32 £6.05°
110-54-3  CyHy, iE 26 1.40 £0,92"  3.24+0.58"  3.65+0,37" 3.83+0.50" 4.19+0.14"
16982-00-6  Cy5H,, (+ ) -TE M A - 0.29 +0.07" - - -
127913 CuHy, B-iE b - 6.88 £0,63" - - -
629209  CyH, A 0.08 £0.01"  0.14 £0.01" - - -
539-21-9  CyH N,8 B - - 4,55 +0.42"  8.78 +5.87" 5.56+2.86" 3.85 +0.78"
80-56-8 CioHis 2 W - 1.12+0.35"  0.64 20.22"  1.29+0.03" 1.64 +0.79"
110-83-8  CyHy, A - 27.77 +2.63"  14.55 £0.29" 38.08 £19.92" 12.22 £0.44"
10042-5 €4 Hy EaR -~ = - - 1.41 =1.09°
463490 C,H, N A - - - - 0.67 +0,02"
79-92-5 CigHyg B - 1.78 £0.51"  1.58 £0.71"  2.16£1.04" 1.83 +1.80°
470406  CsHy, AT - 012001 0.07+0.01"  0.05+0.01"
586629  C,H, 5 i b A - 1.5320.33a 2,91 +£2.33"  1.55+0.86a 2.29 £0.04°
1102842-5 CjsHy, A A - 0,11 +0.01" 0,14 20.01"  0.15£0.07"  4.12 +0.58°
1135-66-6  CsH,, S A - - 0.09 £0.05" 0.12+0.01" 0.09=+0.01"
123353 C H, H 4 - 5.55+0.30"  5.16 +0,63" 13.81 +9.71*  4.65 +1.29"
469614 Ci5Hy A - - 0.33+0.06" 0.35+0.01" 0.61 £0.05"
99-86-5 GigHi o -1 4 - - 0.320.01" - -
929-53-3  CHy, 5 T - - - - 3.60 £0.05°
sk 67-63-0 CH 0 2-H - - 0,09 £0.01" - -
18675-16-6 CjyH 0 -2 - - - - 1.49 £0.04°
927742 C,H,0 3-T -1 0.14 £0.01°  0.84£0.70°  2.91 £1.98" 0.16 £0.02"  5.44 £3.39"
2508-29-4 C;H;NO 5o K- 0.11 £0.09°  0.57 0.50" 15.05 £14.33" 6.06£5.16% 10.85 £9.88"
372-66-7 CyHNO 6-% KE-2-FH BE-2 - i - 0.05=0.01" 0.48 £0.23"  0.29+0.18"  0.41 £0.05"
25144-04-1 CyH. 0 T 2-HBE R 2.06£0.23* 2,94 :0.97"  7.40£7.15" 3.34£1.22° 5.24 £0.73"
106-28-5  C5H, 0 A=A - - 0,16 +0.10°  0.19+0.03"  0.70 +0.66"
3391-864 CyH,,0 1-3 45 -3 - - - - - 1.43 +0,23"
fiik 28 1406740 CyH,0 405 T B - - 018 +0.01"  0.4520.10° 0.20 +0.06"
56-88-2 CoH N, 08 L-BEaifE = 1.07 £0.88"  1.351.01"  1.79+1.75° 10.84 £10.67"
535-34-2 CoH N, 0,5 DFL-fE i it - 3.63£2.74"  0.41 £0.23*  7.59 +5.46"
il 2k 51-21-8 CoH PN, O, Bl il - 0.41 +0.16"  0.3320.13"  0.46 +0.10" -
939526 C,H; Clo 4-404 T il - 0.14+0.02° 0,13 £0.01"  0.30£0.19° 2.27 +2.12"
25368-54-1 CyH, 0, 8-F5 423 e ~ - 0.83 £0.05" - -
110930 CH,0 FH KL I 445 B - - 1.57=0. 11" 1.30 £0.06"  3.79 £0.35"
i 2t 9233240 CH,N,O,S, DL E A - - - - 1.28 £0.08"
56-89-3 CoHN, 0,8, -k 2R 0.09 £0.03*  0.14+0.03"  9.75+8,06" 0.92+0.21" 7.26 £35.50"
948607  C H N0, W 0 6 - ¥R 0.54 +0.18" 2.7420.00"  7.41 £5.00" 1.25+0.22"  6.67 £7.59"
107-68-6  C;H,NO,8 P 3E A ik i - - - - 0.98 +0.22"
25167-62-8 €y Hy0, AR = = - - 1.51 £0.05"
506-17-2  CxHy 0, B2 - A A - - 0.26 £0.01" ~ -
544649 CHy 0, 1A 5 i i - - 0.11 £0.02"  0.05«0.01" -
666999  C,H,0, At T ik - - - - 2,11 0,04
112-80-1  CyHy, 0, il ek - - - - 1.40 £0,05"
HAibfE  527-844  CHy, B L T - - 0.11 =0.05"  0.14£0.01"  1.45 £0.10"
118650 CsHy §-1F Ffl jE-— 3% ~ - - 0.92 £0.06" =
106423 CyHy, fopmiil’s - 0.17 0. 04" - - -
64-11-9 CigH;sN i Y R A - - 0.40 £0.06"  0.10£0.01"  6.01 x1.76"
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Fig. 2

The amount of flavor substances during the

cooking process of Shizitou( meat ball)
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Cooking time on the quality and volatile flavor compounds of Shizitou
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ABSTRACT

Shizitou ( meat ball) | and to study the basic nutrients, color, calories, texture, tenderness and volatile flavors of Shiz-

The purpose of this study was to explore the effects of cooking time on the quality and velatile flavors of

itou ( meat ball}) under different treatment time. The results showed that different cooking time could significantly effect
on the nutritional quality and velatile flavor content of Shizitou (meat ball) (P <0.05). The cooking time increased the
water content of the Shizitou { meat ball) :-iignirircam]_\- (P{UOS) Muoreover, I'{,Illlpzll'l?‘.l] with raw meat, the lal content
of Shizitou ( meat ball) was reduced by 17.97% when cooking for 120 min. The L° value of the fat part of Shizitou
( meat ball) deecreased first and then increased with the cooking time increases. The L7 value of lean meat parts showed
a trend of first increasing and then decreasing. The cooking time reduced the calories of Shizitou ( meat ball) by
41.04% . After texture analysis, the hardness, chewiness and tenderness of Shizitou { meat ball) changed significantly
in cooking condition (P <0.05). When the Shizitou ( meat ball) was cooked for 120 min, the mouthfeel of the Shizitou
( meat hall) reached a tender and smooth mouth state. A total of 76 volatile flavor compounds were separated and identi-
fied from Shizitou ( meal ball} by gas chromatography-mass spectrometry including aldehydes . esters, aliphatic hydrocar-
bons, aleohols, acids and other (lavor compounds.

Key words  Shizitou ( meat hall) ;cooking time ; nutritional quality ;tenderness ; volatile matter
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