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Abstract: The effect of thermal packaging on the quality of Chuan Toumo was studie

(College of Food Science and Engineering, N
prolonging the shelf-life of Pu cheng Chuan
Toumo. . The changes of microorganism, physicochemical indexes and sensory evaluation.indexes were measured at 25°C using the product
packaged at room temperature as a control. The results showed that the total number of bacterial colony changes in thermal packaging was
smaller than that in the control group during the storage. The ¢

-
group within 15 days. The hardness, adhesiveness and chewine

trol group got mouldy in 6 days, and no mould was detected in the experimental

Chuan Toumo increased during the storage, while the moisture content,
water holding capacity and cohesiveness decreased. Compared with-the control group, the moisture content, water holding capacity and
cohesiveness were higher within the 6.days, while the hardness and adhesiveness were lower. There were 26 kinds of volatile compounds in
Chuan Toumo, and the content of esters, alcohols and acids decreased during the storage, while the content of aldehydes, ketones and

hydrocarbons increased. The total number of bacteria in the experimental group increased during the storage of 6~15 d, the sensory quality

decreased gradually, and the s

evaluation indexes, the thermal
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ry score was 65:19-in thirteen day. Considering the microorganisms, physicochemical indexes and sensory

ing could prolong the shelf-life of ChuanTouMo for about 13 days.
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ML ISR 25 C i
1.3.2 kA 4
R ST A GB 4789.2-2010 #E4T5E 5
T NBUGI: Y5 GB 4789.15-2010 HEATIIE o
1.3.3 R4

B TEE (B8 GB 5009.3-2010),
134 FHKAnz

¥ 10 g AT IIA 50 mL 25 877K H,
121 30 min, B OHLH 4500 t/min E5.0r 10 min,
MEPTE RIS KED, H.

FE/K % WHC(g/g)=A/B

KF: A, WEMHHEKE (g); B, WEMHTEARE
(g).
1.3.5  LooMBO R y

Y15 VR T 185 T A Sk VR 2T ek i p LA T
e, FRE 2 mg, KHISONIFET, FIA 150 mg

TR PR E )40 KBr, 7EBFERFAR {HEA]
FATRA S RE A B R RN 1 FEAI
FoR, EBE400~4000 cm™ [X ) AR/ SEEi RN

1.3.6  FAgas e

K TAXTPEUS/50 HHRA{GHAT TPA M5,
uﬂJiﬁutﬂ?ﬁ%pkﬁ&;kJﬂ%& KH p/6 3k, TPA

WEWTR: ARSI E N Auto”, 2B
v 5, BHEREEEFN200 pps, WA R A
1.0 m%:ﬁ}:ﬁ’h_z 11.0 mmy/s, MHRIEE K
0 mm/sy. PRS2 (AR Rl aI A S s, Rk
EEER60 mmY. M TPA I HIZE 53] 7 AN
TRtz BREE. BEPE. PR ARME. REM. 1HE
PEAEL A
1.3.7 BL WY R ME

FREL 1 g AP0 2 F 10 mL ZHUR, 21X
BRI, [ EhEERED,

R B AR, BHAEEN 1.0
mL/min, KRNI 3R R 240 C; 70
PB4 DB-17MS (30 mx0.25 mmx0.25 mm).

FHEFER : ¥IAEIEE 40 °C, {7#FF 3 min, L4 “C/min
FH2E 120 °C, 4RJ5 6 “C/min TFZ 240 °C, 44 9 min.

JRIG AT B IR 230 °C, AR
230 'C, 7S BI: HFRE 70 eV, Fimiia
35~500 u.

ML R Y RZ GC-MS B AGEAT 4338 K
$oE, IS AR EdR AL RS, fF NIST11.L
B, BEsE RSy, RAEIRIE—E T
RS AR &

13.8 M ABERE RN

B VR FRIELE GB/T 21118-2007 At 45 &%
SLAEEHMERTEIS 2L, YRR 10 N RURE EE /N, %
ISR AT I VR AR
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Table 1 Standard of sensory evaluation
RH aeoyd
FEAE . AR AHRKIRERGEA 8~10; F5F 6-8; RAMAEA b, TxFAR.
FRAR. RAFRHAR, 1~6

SRR (10 4)

£ (10 9) S T4 8~10; FF 6-8; AILKMARHE 1~6
B (15 %) FHEREMAF 12~15,; $5 8~12; FhtEZ 1-8
#F (10 9) R T AT 8~10; FF 5-8; R AL, HF 0~5
ek (15%) MR, BA Bk 12~15; BokEUR 9~12; iE8
&% (10) E8 8~10; FHF 5~8; KK, KB 1~5 Yx
Pz (20 ) 1.70~1.74 A%, ZIMFEMm. BV 02g 4

A2 (10 4) 0.72 VAL A5, BV 01421 5
13.9 HIELGHH Lt A 2L £ 4 ik P EE A Al
2 D) B AR S T, R MR SR g % e MBS

BAF Mintab 16.2.3, 7£ p<0.05 faa/K-F T, #H47E3%E g 5 A AR B AR
YRR, JEH] Excel 22 BEIBAEAT BT 41 . i ; t, TXRALS 6 d

2 ZFER51HL
2.1 HAEMEE T

1 mL B 1 g KA A BT 2 B B8 v S 2000 T DA i B Bk E RN, AR T e K,
SRIETEERE . GB/T 21118-2007 #5E /N ELINE RS, BT RIEE RS, 5556
B $0<200 cfu/g. o7

M2 ATFn, G RE T,  RVE ST

HENTK
Tal anges of mi ganism quantity

AR ) /d LN 20 . 40(1g cfu/g) )

1 \ R 1.1£0.17* -
CK 1.97+0.13° -
2.2120.05 -
CK 2.8740.12° -
| R 2.5720.13° -
. CK 3.8+0.09° -
\ R 3.5620.05¢ -
\ CK 4.72+0.074 -
__________ 5 R 4.31+0.05 -

CK 5.93+0.04% 133
R 4.89+0.07° -

6 CK 7.11+0.07° 300
7 R 5.67+0.12¢ -
9 R 6.47+0.08" -
11 R 7.09::0.06" -
13 R 7.7+0.088 -
15 R 8.29+0.06" -

Z: RATFHREE, CKATHEBYA, RIIREFERTARFEELR (p<0.05); “"RTAEE.
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Fig.1 Change of the moisture content

WE 1 poR, AP ERETTIE R R IBK 7 S
BAEFA AR, PERBERK &' BTt
JE NBERE BT, TR RS TS BT, f#EET 6 d
AR ARIK 7y 5 B LU R 2

Bk e, RN SRR KEE,
R SRR N AN BRI K IR, IR 7K BR—H 7>
I ERAR SR, BUREAIBUR TR EL AR
AR IS T AR, )
BARN IR, RERACKEAEET 3 d K& &E
W TR BE S k. At DARVE AR SR AR ) 7K 70 HY
EERT i ZH 75 22 B I T, 7K 70 2 o ke

6~15 d TR, HEBEBSLIE K& B4 E}
6 d Ik 2% . it HAP Ap a2 7 QA Sk 1 wéé%
W& LT, IXATRE SE ISR U A K E KA
Ko

\ Y
23 %7k77é’9§‘54t\‘)\>

4

- Hfud
351 = i R
‘-:_3:'3 30F
5 25f
pes
& 20F
1.5F
].0 L 1 1 1 L 1 1 1 L J

0 i IJE l3 :t gﬁj 7 8 910111213 14 15 16
fitt I / d

[ 2 fifEidi2hEk Ik
Fig.2 Changes of the water holding capacity
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(1400~800 cm™) WEOGFE ELAB AR 1k, W] FISk#RIE
F3 93T PRSI, B 3 il S VA B
fils ko R Hh R T AR 2R P

VIR SRR A TR LT A RSO rS 32 BE AR R TR
#1153 cm™. 1082 cm™. 1047 cm™. 1022 em™ #1930
em” FAME, H 1047 cm™ #1022 em™ 4 HFE R T
b RTER ARG SR UER, I A0 P LU AR T SR A
SRR TE RO R AL RERE AR Rt 3A L,
HH P 4 AR EL 2 T AR Sk R e i LA LER 0763 3
] 0.858, Wi G TH I LR H 0.763 1) 0.831,
U 5 PR AR K, SRS SRR N O 45 S et &
B LT, RREERE LT

Tl FEHIT 6 d, FAEL e TR ABUR Sk A Ve vy LUABLAIG T
TS, U BT R b 2 R
e BAIZBIMZES SKSSENARFERG R, Haf
TR SRR o s, PERHIUR 75 B KPR ],
A DAREZRIERD (1 2 AL o

W 3 Fon, BERBERERE . RS, IRETE.
NH PR AN B (B AER PR R AE T BRI, Bk
DUNKERE . BE T THIE S T (p<0.05), W
JIRETHE (p<0.05), HPETCH RN, fE5HT 6 d
IS CSLRAE R B S P T X IR, WREET
XTHRZH . TERER 6~15 d AR, BBk kIR AT
PRSI FERCHT 6 d Y% -

P SRNBAE R 5 A K BRI Z LS DIAHE, Ao

FrESS i, B RS R RN g
(201 St HER 2 A Sk g T Foghv L2

AN, RE AR

2.5 JiAEARE &AL
exture parameters

ax
it i) o RE FhHE AR PR ik Y3 Ak

FEN
R 0.42+0.01°  219.11+14.26"  201.08£16.66  0.15+0.00"
: CK 0.94£0.00°  0.4320.03°  226.78+4.38" 213.9+4.3° 0.16+0.00°
5 R 96+£0.01°  0.38+0.04  240.63+19.88°  231.02+17.28*  0.14£0.01%
0.96+0.01°  0.38£0.00°  254.72+84"  225.01%3.67" 0.13+0.01°
5 0.90+£0.02°  0.39+0.02°  238+14.42"  247.41£11.12"°  0.13£0.03"™
0.95£0.02°  0.3+0.03"  250.58+27.34"  238.83+25.61*°  0.10£0.01°
_____ ; 52.5744.64  0.98+0.01°  0.34£0.02%  27327+1475*  2353+17.14%  0.12+0.01°¢
-80.54431.24™  0.95+0.03°  029+0.02°  275.2426.79"  244.84£647°  0.09+0.00%
54.23+5.69%  0.94£0.02°  0.32+£0.01°  286.7+17.07°¢  249.44+14.83"°  0.11£0.01°%
> 997.2451.7°  -81.61+34.84®  0.97+0.01*°  0.26+0.02°  264.44+31.88*  257.81+34.77°  0.09+0.01%
R 931.04+19™  -75.91+13.45™  0.95£0.05°  0.28+0.02¢  317.58+19.14°° 302.73+31.92™¢  0.11+0.01°*
¢ CK 936.8£18.2°  -99.2428.82°  0.94+0.02*  0.25+0.01°  237.71£7.93"  262.33+33.78"  0.08+0.00°
7 R 947.15436.6™  -80.22+12.58™  0.97£0.02°  0.28+0.01*  336.29+18.23% 318.37+13.74°  0.10+£0.00%
9 R 971.32435.5%  -104.34+8.32%  0.94+£0.05*  027+0.01°  323.05£6.32°°  327.33+21.07%*  0.10£0.01*
11 R 1106.37+31.2%  -108.38+24.7°  0.98+0.02*  0.25+0.02°  334.17+25.62*  345.89+18.19%  0.09+0.00°
13 R 1150.34+26.9 -120.87+20.28%  0.99+0.09°  0.25+£0.02°  320.92+22.06° 364.22+53.25%¢  0.08+0.00°
15 R 1043.28+33.6"  -146.78+2437"  0.98+0.01*°  023+0.01°  35843+6.86°  382.65t13.52°  0.08+0.00°
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Table 4 Relative content of different volatile compounds in Chuan Toumo during the storage

* 4 BKIRERITEF A EHEL ERRIFET 28 (%)

AT 8] /d

G 2 AR 1 5 7 9 11 13 15
R CK R CK R CK R CK R CK K. R R R R R

FLER LB 598 598 569 592 449 451 464 394 3.50 4.18 294 0 228 3.05 228 174 105 164

i LB LB 870  8.70 724 7.89 6.74 1776 560 534 4.19 3.88 436/ 369 349 353 427 449 259
2-RTBELEREE 162 1.62 130 172 210 137 131 257 1.13 096 077 031 067 032

a3 424 424 407 416 467 484 3.83 320 3.98 336 410 340 293 338
3-WHA-1-TE 827 827 9.19 884 777 7.0 824 723 5.63 580 572 535 407 456

N i 281 281 272 290 236 256 196 243 1.73 195 143 120 195 191
& ) 353 0.16 0.16 0.13 027 029 026 021 030 0.44 040 056 070 065 1.02
2-TA-1-F82 026 026 032 032 056 039 049 7 0.46 0.32 027 032 041 055 043

¥R B 0.89  0.89 135 097 094 085 0.98 133 0.98 158 138 203 128 122
2-TLATE 115 115 1.16  0.94 0.76  1.05 079  0.89 V 0.76 083  0.65 077 059 061 053 041
" LB 4294 4294 4236 41.68 3921  38.85 39:93  35.80 >7.31 36.97 3447  31.87 33.04 2485 2258 2078 18.50
ki 8.82 882 879  7.66 798 809 838 852 7.84 6.53 703 6.62 629 675 49 419 352

T 027 027 032 036 022 0470 027 021 b 0.24 0.19 0.18 0.14 018 020 019 032 034
JRE 449 449 483 467 5.95 3 6200 647 6.13 6.35 671 176 730 836 841 924 10.63

T 267 267 297 328 3.39 il 369 324 3.11 3.64 430  4.06 411 620 643 747 741

S ;33 047 047 047 040 052 0.54 050  0.60 0.94 0.74 085  0.78 124 131 149 120 128
S 023 023 0.35 0.28‘ 093 074 0.76  1.33 1.42 137 153 1.69 176 241 212 308 337

B2- Rt 029 029 0.23 ¥4 0.51 o.} 062 045 0.81 0.65 113 0.86 144 184 150 240 207

2-F R AR 027 027 0.85 73 0.69 0; 091 121 1.34 1.70 150  1.72 153 104 183 265 295

+eakz 151 151 141 1.19 195 268 179 282 3.53 245 342 405 396 403 543 465 598

AR 0.56  0.56 0.64 044 1.17 095 112 128 1.58 137 131 181 114 131 130 138 1.79

+k% 1.07  1.07 139 . 1.60 197 164 139 225 2.10 241 3.04 432 389 374 372 370 3.84

P +A % 043 043 037 0.66 052 077 061  0.70 0.92 1.22 .19 127 103 100 159 210 137
Sty 0.18 < 0.18 0.23 W 038 024 054  0.67 0.65 0.42 071 052 049 075 126 113 133
THAFRTK 023 023 023 032 056 036 064 035 0.38 0.52 055 079 070 108 097 203 181

+—i% - - - - - - 095  1.63 1.29 241 209 250 249 326 402 359 319
3-FHAER - - - 0.49 084  0.68 132 110 231 1.91 222 2.69 243 371 420 380 484

TR
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ELER

AT ) /d
GES 4 Ak 1 3 5 7 9 1 13 15
R CK R CK R CK R CK R CK R R R R R R
e 1,3- =8 T K - - - - - 0.20 - 0.52 0.42 1.38 R 159 1.43 2.30 3.49 2.81 2.60
FA S 2- R Ik 1.47 1.47 1.40 1.57 2.09 2.36 1.68 1.78 1.82 1.49 1.84 1.36 1.64 1.84 1.48 1.20 1.66
5-F 32wk v AR - - - 0.32 - 0.50 0.36 0:78 0.81 0.78 1.01 1.17 091 1.29 1.24
gl T=EA - - - 0.21 0.44 0.25 0.67 0.50 1.07_ 076 ;—7 0.97 1.12 0.54 1.24 0.99 1.15 1.39
3-FH-2-T B - - - - - 0.20 - 0.36 2041 086 066 093 110 167 142
i RAFAGE, CKAFHBLU, “hritd, -/ Ej
R 5 BRI IZh N EIFASE & M R BAE RS L ARCD)
Table 5 Relative content of different kinds of volatile compounds in Chuan ‘I:oua_oduring the storage
B fig & B2k BR kK BB BrxE P 7SS AR &
CK R CK R CK R CK R CK R CK R CK
1 16.30 16.30 16.64 16.64 53.18 53.18 8.16 V6 4.26 4.25 1.47 1.47 0 0
2 14.23 15.53 17.77 17.45 52.63 50.63 8.840> 8.97 5.12 5.63 1.40 1.57 0 0.21
3 13.33 13.64 16.59 16.00 48.17 48.46 11.3 10.33 8.08 8.43 2.09 2.36 0.44 0.77
4 11.55 11.85 15.70 14.95 49.37 45.43 11.77 12.08 9.26 12.54 1.68 1.78 0.67 1.37
5 8.81 9.53 14.40 13.94 46.2 4.45 12.41 12.75 14.51 15.79 1.82 1.49 1.77 2.04
6 8.55 7.10 12.89 13.08 42.5?%28 14.58 15.15 17.46 21.26 1.84 1.36 2.19 2.76
7 7.50 13.45 < 40.27 15.86 19.07 1.64 2.21
9 6.58 13.51 32.38 20.13 2242 1.84 3.14
11 6.33 13.09 ‘ 28.34 19.95 27.80 1.48 3.01
13 6.21 11.43 25.82 23.40 27.84 1.20 4.11
15 4.55 12.52 22.77 24.76 29.69 1.66 4.05
E: RARFHRERK, CK AT,
Y 4
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Table 6 Standards of sensory evaluation | 4
BtE)/d BTk e 4 2 T Awk
' 9.23+0.15" 9.7+0.1* 14.57+0.21° 9.640.2° 13.9+0.2°
CK 9.51+0.15 9.7+0.1* 14.57+0.21° 9.6+0.2% 13.940.2°
R 9.030.16® 8.93+0.22° 14.23+0.16™ 9.27+0.06™
2 CK 9.27+0.26" 8.97+0.36" 13.53+0.21° 9.340.1°
3 R 8.83+0.19%° 8.33+0.15° 13.67:025% ¢ : 25% +£0.27%
CK 9.01::0.22° 8.33+0.42° 13.3740:15° |7 78.9540.35 12.140.2°
A R 8.57+0.12% 8.03£0.16% 13.27+0,23% 836+0.31% 10.57+0.32¢
CK 8.48+0.3% 7.27+0.15¢ 12.33+0.35 8.07+0.15° 9.63+0.21¢
R 8.53+0.25% 74740218 12.9+0.174 8.07+0.28° 10.240.27%
i CK 7.37+0.25% 6.59%0.1° 11:9+0.17° 7.23+0.31° 7.83+0.32°
R 8.5+0.17% 7.27+0.1 11:57+0, 7.78+0.11¢ 9.93+0.12°
6 CK 5.81+0.3¢ 5.97+0.32f 9.43+0,25° 5.39+0.15¢ 6.53+0.35°
7 R 8.010.15¢ 7:03+0.35" 10.67+0.32f 747+0.21% 9.5+0.4F
9 R 7.53+0.25° 57+0.21% 9.77+0.25¢ 7.03+0.15° 9.1:£0.34¢
11 R 6.93+0.17° 26" 8.36+0.2" 6.53+0.15° 8.77+0.45"
13 R 6.43+0.16° 83£0.36' 8.1+0.2" 5.8+0.368 8.21+0.25'
15 R 5.87+0.21" 5.68+0.2 7.87+0.25' 5.43+0.15" 6.93+0.18)
Bt iEl/d R eF P iRk &5
R 9.57+0.12 19.33+0.06° 9.63+0.22° 95.53+1.32°
: CK.. 9.5740.12 19.33+0.06° 9.63+0.22° 95.81+1.32°
R 9.63+0.15° 19.08+0.1° 9.23+0.46° 92.03+1.15
2 CK 9.53+0.15" 19.15+0.14% 9.23+0.46° 91.75+1.52°
R 9.24+0.41% 18.83+0.21° 9.19+0.15% 89.1242.3°
’ CK 9.23+0.23° 18.97+0.27° 9.2+0.2° 89.16+2.36°
7777777 R 9.07+0.26% 18.37+0.15° 9.11+0.06° 85.3542.62¢
! CK 8.9+0.27° 18.33+0.25° 9.15+0.17% 82.46+1.73¢
s R 8.86+0.35" 18.2+0.27° 8.77+0.21% 82.4+1.46°
CK 8.83+0.46° 18.0+0.18° 8.9+0.47° 76.65+1.03°
. R 8.37+0.21%¢ 18.07£0.21° 8.53£0.22%¢ 80.82:0.53°
CK 7.53£0.25° 17.6+0.36° 8.27+0.46" 66.53+1.38"
7 R 8.21+0.38¢ 17.83+0.35% 8.33+0.35¢ 77.05+2.03f
9 R 7.83+0.19° 17.27+0.42° 8.27+0.31 73.07+1.148
11 R 7.57£0.35° 16.97+0.21% 8.23+0.25° 68.79+2.51"
13 R 6.88+0.21° 15.7740.26 8.17+0.15° 64.59+2.72'
15 R 6.130.25¢ 15.47+0.42° 8.07+0.2° 61.45+1.11
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E: RATHEE, CKATHRBYA, Fl—I8F, RRRAL, AFRFERREATAZEHRERF (p<0.05).
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