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Effect of Cooking Methods and Reheating on Texture of Sausage

Sung-Hee Kim, Sook-Mi Lee and Jung-Soon Cho'
Dept. of Food and Nutrition, Myong-Ji University, Yongin 449-725, Korea

Abstract

The purpose of this study was to evaluate the effect of cooking methods and reheating on texture
characteristics of sausage. Sausage samples were cooked(microwaving, gas—broiling and frying),
reheated on day 3 and 6 after refrigeration and put to evaluation of sensory and texture characteristics.
The results of sensory evaluation showed that hardness, salty taste, rancid flavor and after-taste
were increased but wetness and chewiness were decreased by reheating after refrigeration. Overall
acceptability was the highest when the samples were gas broiled and reheated on day 3 after refrig-
eration. As for the estimation of texture changes by rheometer, hardness, cohesiveness, elasticity, gum-
miness and chewiness tended to increase by reheating after refrigeration. Hardness, cohesiveness,
gumminess and chewiness were the highest when the samples were gas—broiled and reheated on day

3 after refrigeration.
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Table 1. Condition of rheometer

Puncture test

Sample height 2.5cm
Base line 20mm
Power 2kg
Stroke 20mm
Volt 2%X0.1V

1st bite

2nd bite
X1 X
Y1 Y2

Fig. 1. Typical first and second bite compression curve
of sausage.
Hardness = Height of first bite(g/cm®
Cohesiveness=Area of X»/Area of Xi
Elasticity =Distance Yz/Distance Y1
Gurmnminess = Hardness X Cohesiveness
Chewiness=Hardness X Cohesiveness X Elasticity
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Fig. 2. The evaluation sheet used for sensory tests.

< #skgdch 442 9] Rheometer 24 A] Yehts= TPA
(Texture profile analysis)&4l-2 Fig. 13} 22+, o]
TPAF A& #48to] 7 %(Hardness), 53/ (Cohe-
siveness), B8 A (Elasticity), &3 A (Gumminess), %
%) A (Chewiness) 59 ZAEAS A3l

RE AlF L 33 ukE Al¥ o 2 22319131 Duncan's
multiful range testS o] &3t FF#3te F-HA HAF
4 p<0.05 $FlA PstAchAl.

=Rk

=]
olr

A}

(=]

AR E el WA - AR F At S
o] #5732} A7} Table 2, 3, 49 vk
228 A T 37 A E7e] {olF 2ol F
el o = 9(p<0.05) 234 ¢S A 2x)=
= A3 A} A E2] 7 S-oll = 4.20, B3 Al Al F2] 7§l

>

3] FoHEA)

39022 AFA AFAA o 22 A& el
FAH7L A7 27 AHEE AR BEHA &
AART B $3FE 2] FAo AAAA 2 29
sho] WAk A 564 A A7tE g E w7 2 A
AF 25 v e 35 el 702 Hol o
2 e 22 A o) SAo] wALTE & 7
ek e E 2 A R 7ha o 8 2t A=l
A zeloll vl L FAF el ol 4 (12)9
SAg e85 AAAA A 2 [ L A AADAA 2
283 4971 4 vty Lad AAe} dATE
Haich

AEE AL AF LT 223 g g 3
& #AE vehiglx, A2 E AL Al A7
74 goket 2oy 2E st B ARE F 3dA,
6dA el A7t grE A FAE FobA AAH
A2 zstel WA AR F oL A7t B o
& 4109 %<& #AE el

Agke} e FIA AE 2T FeEA 42 4

oA b Fe A E el AR 22 E



40 ARY - ol

A A7FL T A A oA RS 2% A e
won, ZeHEE AvyE 574 94$ 9t o
2 el Hld dste) Azt L e Byoh

A2 AAA 2 2 2217 2 A vebs
iz, 22|etd B4 - ARG F Artdsde | $
MA717ke] AolAL5E A e] dotAth

ot tae Bl z2g) Ao 7H} & F
AE detiz 2eatA] @ A 2AA7 7H
ofstA vtttk S 2 PE Wro 2t
A AR F 3dA At o Ak #4
7t wA) vebd ot 6 A ol A7t st & el 2

v - 2A]

e

©

SA7H oA golth. £3 (1)L B2 UE &
FAEE 9 - AL W NG 2ke] AeiRol
wet S5ke] A7} ohA] delAleka R n g ol
&2 AYY Ase) YA A% dehisis

A3 A Ao) AR L o vHe ok WAl Z
A48 4o FE7} 2 2 A E o] vhx o 7
oz ¥ 5 AT ZeehA G 272 494
7} AR S5t b2 e gol v el 22 noke 5
Azl & +AF Jehig o, 2esle W -
AT F 30Ancte 6dAA At vl
AL 5 hebateh el Al Al s} 7

Table 2. Sensory evaluation of uncooking and cooked sausages

Cooking methods

Item Sample - - - — -
Uncooking Microwaving Gas-broiling Frying
Wetness A 42010632 245+0.96° 3.05+1.30° 2.85+0.94%
B 3.90+0.82° 3.10+0.99° 3.92+0.98" 3.35+0.20°
Hardness A 1.90+1.20° 310%1.18° 3.00+1.05° 2.85+1.29°
B 1.50£0.85° 2.40%0.93° 1.76+0.78° 1.87£0.98°
Salty taste A 2.20%1.14° 320+1.14° 3.32+0.94° 3.45t1.26%
B 2.001.16° 2.75+0.86% 253+1.14° 201+1.11°
Chewiness A 250+1.35° 3.70+1.06° 260+1.05° 295+146°
B 2.80£181° 310+1.02° 2.83+1.38 342%1.30°
After taste A 260097 2.85+0.82° 345+1.26° 2.95+1.30°
B 225+1.14° 3.20+0.78° 3.17+1.49° 275+1.13°
Rancid flavor A 1.60+0.70° 2.65+0.94° 2.90%0.84™ 315+1.11°
B 2.10+0.84° 290+1.37° 257+0.99° 2.80+1.23°
Overall acceptability A 250+1.35° 2.75+0.98% 3.25+0.65° 2.55+0.96°
B 250+153° 3.00+0.82° 3.22+0.88° 255+1.34°

YMean=Standard deviation

PMeans with different letters within a row(a~d) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test

Table 3. Sensory evaluation of sausages cooked and reheated on day 3 after refrigeration

Cooking methods

Item Sample - -
Microwaving Gas-broiling Frying
Wetness A 250+1.08"2 320103 250+ 158
B 3.40%0.96° 3.00+0.82%° 3.00+1.33°
Hardness A 350+1.18 3.00£0.85° 250+1.58°
B 2.40+1.24° 2.70+0.85° 2.00%0.66°
Salty taste A 2504097 3.20+0.79° 355%1.30°
B 350+1.08 355%0.76° 2.20+1.06°
Chewiness A 2.40+1.35° 3.10%0.88° 270+1.25°
B 3.30+0.85° 2.95+1.04° 260+ 1.07
After taste A 2.90+0.74° 3.30%1.06 3.30+0.95"
B 340052 2.85+1.08" 2.70+£0.97°
Rancid flavor A 2.30+095° 2.60+0.97° 250+1.35°
B 2.75%0.85° 3.20+1.13° 315+1.41°
Overall acceptability A 2.10+0.99° 3.00x1.16° 2.90+£1.20°
B 3.45%0.60° 205+1.28° 2.25+0.72°

YMean+ Standard deviation

PMeans with different letters within a row(a~d) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test
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Table 4. Sensory evaluation of sausages cooked and reheated on day 6 after refrigeration

Cooking methods

Item Sample - - — -
Microwaving Gas-broiling Frying
Wetness A 25510967 2.75£0.79° 265+ 1.00°
B 2401096 3551092 280+0.92°
Hardness A 410£0.74* 315+1.33° 2.65+1.00°
B 3.00+0.81° 2251123 26510.75°
Salty taste A 3.40£0.84° 260+1.20° 3.20£0.92°
B 350£0.97° 275+1.14° 225+0.79°
Chewiness A 255+1.17 2.80£0.63" 285+0.82°
B 3.00£0.66° 250+1.20° 250+1.20°
After taste A 2751103 2701068 300097
B 2.65+0.88° 232+1.01° 220+1.23°
Rancid flavor A 3.35+0.94° 3.00*+1.58° 2.30+0.68"
B 265+1.15° 2.35+0.74* 315+1.10%
Overall acceptability A 2.55+0.96° 2.80+£0.63" 3.00£091%
B 260+1.05° 245+1.04° 230+ 1.48°

PMean * Standard deviation

?Means with different letters within a row(a~d) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test

Table 5. Changes in hardness of uncooking and reheated” sausages

Cooking methods

Reheating days after cooking Sample ; : - ™ ;
Uncooking Microwaving Gas-broiling Frying
0 A 366.67+t258° 356674777 355001500  365.00%1.32
B 263.33+4.16° 180.33t1.65%  201.33t2.11%  251.40+4.01™
3 A 368.33+4.08”  363.33+£2.08™  417.67+252%
B 196.0012.00%  231.33+387™  241.33+1.16™
6 A 380.0012.00™  319.00£3557 40500 1.50™
B 2186712.31%  21433+t1.32%  232.0014.72%

1)Sausages samples were cooked and reheated on days 3, 6 after refrigeration

?Meant Standard deviation

Means with different letters within a row(a~d) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test

“Means with different letters within a column(x~z) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test
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Table 6. Changes in cohesiveness of uncooking and reheated” sausages

Cooking methods

Reheating days after cooking Sample - - - - -
Uncooking Microwaving Gas-broiling Frying

0 A 0.58+0.02% 0.57+0.02 0.57+0.03" 0.59+0.04"
B 0.58£0.01 0.61£0.02 0.56+£0.04 0.59£0.05

3 A 059+0.01™ 0.71+0.03* 0.51+0.06”
B 0.56%0.02 057%£0.02 0.58+0.02

6 A 0.61£0.03 0.61£0.04 0.55+0.03
B 0.56+0.07 0.59%0.05 0.57*0.03

1)Sausage's samples were cooked and reheated on days 3, 6 after refrigeration

?Mean + Standard deviation

$Means with different letters within a row(a~c) are significantly different from each other at p<0.05 as determined
by Duncan’s multiple range test

“Means with different letters within a column(x ~z) are significantly different from each other at p<0.05 as determined
by Duncan’s multiple range test

Table 7. Changes in elasticity of uncooking and reheated” sausages

Cooking methods

Reheating days after cooking Sample - - - — -
Uncooking Microwaving Gas-broiling Frying
0 A 0.83+0.027 0.84+£0.06"  086+0.02 0.8410.02
B 0.901£0.01®  0.78+0.04% 0.8310.02° 0.84+0.04™
3 A 0.89£0.05™ 0.91+0.02° 0.82+£0.01%
B 0.8910.04 0.84£0.04 0.8610.02
6 A 0.84%0.02 0.90£0.05" 0.8810.03
B 0.86+0.07% 0.87£0.05 0.8410.04

1)Sausages samples were cooked and reheated on days 3, 6 after refrigeration

?Mean * Standard deviation

IMeans with different letters within a row(a~c) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test

“Means with different letters within a column(x ~z) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test
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Table 8. Changes in gumminess of uncooking and reheated” sausages

Cooking methods

Reheating days after cooking Sample - - - — -
Uncooking Microwaving Gas-broiling Frying
0 A 21260+ 287%9 20440485 20267+470%  21353%3.16°
B 153.62+4.39* 109.31£2.00™ 111.60+1.64” 148431422
3 A 21737+251%  257.77+2.62%  213.03% 352°
B 11043+4.11%  131.871£272% 140771305
6 A 23327176  193.34+1.86% 222.77%151°
B 123.21+391° 127.08£2.85 132.12+4.86"

USausages samples were cooked and reheated on days 3, 6 after refrigeration

“Meant Standard deviation

YMeans with different letters within a row(a~c) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test

)\ leans with different letters within a column(x ~z) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test

Table 9. Changes in chewiness of uncooking and reheated” sausages

Cooking methods

Reheating days after cooking Sample

Uncooking Microwaving Gas-broiling Frying
0 A 177.0612.882% 172374364  17464£386°  180.271£4957
B 19694+ 1.75° 9827+150"  8745+257% 12553184
3 A 192974233 23441+360%  174.21+3.63%
B 9702+441°  11092+1.98 12151227
6 A 19572+307° 173861287  195.27+251°
B 107.09+2.78 11008+105°  111.33+4.07

1>Sausages samples were cooked and reheated on days 3, 6 after refrigeration

PMean +Standard deviation

Y\eans with different letters within a row(a~c) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test

N\ eans with different letters within a column(x ~z) are significantly different from each other at p<0.05 as determined

by Duncan’s multiple range test
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