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Sensory Quality Assessment of Reheated Cook/Chill and
Sous-Vide Spinach Soup for Foodservice Operations
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Division of Life Sciences, Kyungnam University

Abstract

The purpose of this study was to compare the effect of several reheating treatments (immersing the package
into hot water, heating the soup in the pot and convection ovens after taking out of the opened package,
heating the soup package in microwave) on the sensory characteristics of cook-chill and sous-vide spinach soup.
Sensory evaluations were made on 5 sensory attributes by a 12-member panel using quantitative descriptive
analysis(QDA). The fresh cooked spinach soup had a significantly(p<0.01) higher score in color than the
reheated sous-vide ome. The latter, however, had a significantly(p<0.05) higher score in taste than the former.
Overall acceptability of the sous-vide spinach soup was not different from that of fresh cooked one, which
supports the potential of the product in foodservice operation for the efficient management of meal plan.

Reheating treatments didn’t show any differences in taste, flavor, color,

texture, appearance and overall

acceptability. Therefore, any reheating treatment may be used for cook-chill and sous-vide spinach soup.
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Table 1. Mean sensory scores” for sous-vide packaged spinach soup which was stored at 3°C for 1 day and then

reheated by several reheating treatments M=£SD
Sous-vide packaged(experimental group)
Characteristics ;z:f;rgd reheating the reheating the. reheating Fhe . al:.:Il:-eOaltlitn;S;OItll;)e " F
(control group) package in hot taken-out soup in 'package in steam/conyection value
water microwave oven oven
Taste 5.10+1.63 5.38+1.36 5.03+1.65 521+1.55 5.67+1.58 0.802
Flavor 547t141 5.39:£1.00 4.54+1.58 5.471t1.26 5211+ 1.59 2.379
Color 6.357" 1 1.54 5.04”+1.24 5.28”+1.68 524”+1.34 4977+ 1.34 4507
Texture 497 +£2.15 5.13%£1.54 442+1.62 5.69+1.79 5.30+1.55 2.158
Appearance 5.80t1.53 4.89+1.21 5.21+1.57 5.13+1.17 5.28t1.76 1.567
Overall 5494175 5.10+121 4804171 495+ 1.19 5.36+1.63 1.050

acceptability

" Means based on evaluation of 12 judges, 3 replication of study, and score from O to 10
» Means on same line followed by different letters are significantly different

™ p<0.01
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Table 2. Mean sensory scores” for sous-vide packaged spinach soup which was stored at 3°C for 3 day and then

reheated by several reheating treatments M=+SD
Sous-vide packaged (experimental group)
Characteristics :::;gd reheating the reheating the. reheating fhe takrgr?i?;itngoﬁe o F
(control group) package in hot taken-out soup in .package in steam/convection value
water pot microwave oven oven

Taste 4.80"£1.76 5.69” +1.36 5.60" +0.93 5.14”+1.48 543”1123 2.369"
Flavor 5.60+1.82 531+1.58 541+121 53111.03 5.01+1.23 0.803

Color 6.04”-+1.88 478”+1.13 5.03"”+0.87 5.02”+1.03 4.43"+1.20 74627
Texture 4.431+1.94 4.92+1.31 4.93+1.33 5.0511.60 4.66*1.61 0.854
Appearance 5711181 5.11+1.38 511+1.25 498+ 1.15 478+1.13 2.167
Overall 4924230 5.40+1.37 545+ 1.02 5.03+1.40 505+1.14 0.831

acceptability

" Means based on evaluation of 12 judges, 3 replication of study, and score from 0 t©o 10
? Means on same line followed by different letters are significantly different

" p<005 " p<0.01

= 28] 3 8te] %] A 18E A 35(2002)
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Table 3. Mean sensory scores’ for sous-vide packaged spinach soup which was stored at 3°C for 5 day and then

reheated by several reheating treatments M+SD
Sous-vide packaged (experimental group)

Characteristics ;Z;s:rlgd reheating the reheating the. reheating The ta.l::rlllfgxtjitngofll;)em F

(control group) package in hot taken-out soup in .package in steam/convection value
water pOt microwave oven oven

Taste 453" +1.88 522"+ 1.68 5.32%+1.39 5.60”+1.28 537" +1.30 2.448
Flavor 5.20+2.01 5.19+1.70 5.46+1.40 551+1.12 494+1.35 0.775
Color 5.61¥%2.08 452" +1.45 5.16™+1.34 496™+1.30 4.68”+1.28 2.720°
Texture 437+2.18 4.83+1.55 5.41+1.46 5.28+1.45 479+ 173 2112
Appearance 5.37+1.88 4.94+134 5.47+1.29 5.08+1.03 468+1.42 1.770
acc‘z;gf‘,ﬁity 451+2.16 5.08+1.36 526%1.56 541+ 117 5144122 1718

" Means based on evaluation of 12 judges, 3 replication of study, and score from 0 to 10
* Means on same line followed by different letters are significantly different

" p<0.05
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Table 4. Mean sensory scores’ for the sous-vide
packaged spinach soup which was reheated as packaged
in hot water after storage at 3°C for different periods of

Table 6. Mean sensory scores’ for the sous-vide
packaged spinach soup which was reheated as packaged
in microwave oven after storage at 3°C for different

time M=+SD periods of time M+SD
S ' i :
acteristics torage time(days) F Characteristics Storage time (days) T
1 3 5 value 1 3 5 value
Taste  538+136 5691136 522168 0886 Taste 5211155 5145148 560128 0293
Flavor 539+ 1.00 531158 5194170 0.145 Flavor 547126 531+1.03 551112 0953
Color  504+124 478+1.13 4524145 1.308 Color  524+134 502+1.03 4964130 1.030
Texture 513154 492+131 483+155 0339 Texture  5.69+1.79 505+ 1.60 528+145 0436
Appearance  4.89+121 5.011+138 494+134 0241 Appearance  5.13% 1.17 498+ 1.15 508+1.03 1282
Overall 5104121 540137 5.08+136 0610 Overall 4 95+110 503+ 140 5414117 1266

acceptabilitly

acceptability

" Means based on evaluation of 12 judges, 3 replication of
study, and score from 0 to 10
» Soup was reheated in hot water as packaged.

2 gskh WAl M, ARE AF7)7e] ZojF
b 22 FEHIE A4t JdEiged §93H
Aol g Holx i AAAQ FLEMAME 1Y
A 5104, 39 AF 540, 59 AF 508
et o 93¢l ol Holx 0}2}1:}.
AEFEZ F cookfchill A)FXZE 19, 39, 54
WEAG £ N o dndAa Hsg e
g AlFA=e B5H/F S AHE Table 59 A
Alstith gtellAe 19 AF2 5034, 32 AFe
5603, 5¢ AF2 5327012 §9HQ Fol=
VEREA skt WAl e 19 AFL 45480
2 39 AR 5414, 59 AF 546812 979
(p<0.05)2tol & Ko AZ7)|7te] Zojdo wat ¥
Aol g #3587 Aee ¥4 Jeigoh AL
19 AL 5284, 3¢ AA 5033, 59 A 540
oo FAHA Aole YehtAl sty 27
AME 19 AL 4414, 39 NF 4934, 59 A
T2 541702 19 AZ T9 59 AF £ #E
B7h A7 F94A(p<0.05) olE ik 9
FFH AAAY] FLENA AR/ fE G937

" Means based on evaluation of 12 judges, 3 replication of
study, and score from 0 to 10

d zpol7b vrebubA] Gt
AFEZ ¥ cook/chill A|FH=ZE 19, 39, 52
BFAE F N o ARAAAE o] &ste] A
7}d 3 cook/chill A|FXZ9 BxPr} B4 A
£ Table 69 AA)skdch =@td AAAQ Fon=
59 A7 59 #EH7 F57F A 24 e
o} A7@717be M9 ol Holx ¢
ok AAL 19 AR 5244, 39 A 5024, 59
AF 4967802 AA|7to] DojA o) wat Yo 7
FE7F A7 dEs oy §939 Aol Hojx
&kt
AE¥E ¥ cookchill A|ZFH2L 19, 39, 59
Y2AZ =, /MBS o steamfconvection oven<
o] &3l A71E & cook/chill AlFXT BEH}
A4 ADE Table 7o) AP S 19 A2
5674, 34 AF 5437, 59 AF 5374802 ANF
71Zke] Aol wet de #5Hst A5 vE
Yoy §9F xol= Rolx &okth WA 9 2
ﬂE AZ71Zkol Aoy W e #5gsr A
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2 20
=

Table 5. Mean sensory scores” for the sous-vide packaged spinach soup which was taken out from the package and

reheated in pot after storage at 3°C for different periods of time

M+5D

Storage time(days)

Characteristics ] 5 F value
Taste 5.03£1.65 5.60-0.93 5.32+1.39 1.432
Flavor 4,549 +£1.58 5417+1.21 5.46” +1.40 4,239
Color 5.28+1.68 5.031:0.87 5.1671.34 0.266
Texture 4417+ 1.62 493"+133 5.417+1.46 3.725"
Appearance 521+1.57 5.11%1.25 5.47+1.29 0.613
Overall acceptability 4.80+1.71 545—1.02 526+ 1.56 1.673

" Means based on evaluation of 12 judges, 3 replication of study, and score from 0 to 10.
? Means on same line followed by different letters are significantly different

* p<0.05

Sz s A A 189 A 33(2002)
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Table 7. Mean sensory scores’ for the sous-vide
packaged spinach soup which was reheated as packaged
in the steamjconvection oven after storage at 3°C for

different periods of time

M=+SD

Storage time (days)

Characteristics
1 3

5 F value

Taste 567158 543+123 537130 0423
Flavor 5217159 501+123 494+135 0.313
Color 49717134 443+120 468+128 1403
Texture 530+155 466+1.61 479+1.73 1336
Appearance 528+176 478 +1.13 4.68+t142 1.557

Overall 5304163 505+1.14 5144122 0422

accetability

" Means based on evaluation of 12 judges, 3 replication of

study, and score from O to 10
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