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Abstract

To evaluate the storage characteristics of Korean soups for the utilization of the Ready-Prepared Foodservice
System, Yukkaejang(spicy beef and vegetable soup), Sagol-woogeojitang (bone soup with young cabbage),
Kalbitang(beef short-ribs soup) and Seolleongtang(beef and bone soup) were prepared and their physico-chemical
characteristics were investigated according to storage time and temperature(4'C to 20C) through analysis of pH,
TBA values, Hunter color values, microbial counts, and sensory evaluation. No significant difference in pH was
shown among the 4 kinds of soup while TBA values were significantly increased with storage time and
temperature. Hunter color values(L, a and b values) of the Korean soups were significantly increased except
Yukkaejang, In the sensory evaluation, appearance, colof, flavor, taste, texture and overall acceptability of the
soups decreased significantly with increasing storage time and temperature. Through correlation analysis between
quality factors of treatments stored at 4°C, the overall acceptability in Yukkaejang and Seolleongtang showed
significant positive correlation with appearance, color, flavor and texture. The evaluated shelf-life of all four
Korean soups was within 3 days at 10T, suggesting that Korean soups are applicable to ready-prepared

foodservice system.
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2. ME=x
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1) o] 354
(1) pH
Alg9 pHZ42 pH meter(Model 1Q 4000, IQ
Scientific Instruments, San diego, USA)E ©)&3lo] &
Aok
(2) TBA value
Burge®} Austo] 2 (Buege JAS}F Aust SD 1978)& ¢
B 4438 A& 5 mlo] BHT(butylated hydroxytoluence
72%(7.2 /100 ml) 0.5 mis} TBA/TCA(thiobarbituric
acid/trichloroacetic acid) -£<§(TBA 2.883 g + TCA 150
2)/850 ml D.W)E @il vortex mixer2 &t} 90T
FEZ A 15E 7t HAA7] e dZez2 108
P AdZAxA 3,000 pme £E2 1587F 94 2y
A=l 3 mlEg 3, 531 nmojlA] EFEE
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A zA| (Minolta Chromameter, CR-300 SERIES, JAPAN)
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2 b(yellowness) #t& 22} 33 F3ste HHAE A
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EA RS SPSS Program 1007 2001)& AHE
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Uehhglth Bube 7Aze dET pHE S 535,
AESAAD 582, AU 639, AY 62224 {7
Rel pHAE 7bd Uskth ole Aztel BurFel AbeA
29 Hole] dg Aoz Az AR/ L=
o oz Purgel pH WsE ANE AF 2743
20C A% AT 3QARE §94Q Frans
Hel AL Agdsn AAFez B W §94e pH
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2) TBA value

guisel gl BE TBAZLY WSS Table 26
GGl S, AMESAAE, ZHg, 248989
TBAZL= Z+zb 202 mg%lkg, 14.88 mg%fkg, 14.17
mg%lkg D 1502 mg%lkgo.2 S/47<e TBAZIZE &
HHez Uitk 47 4% guRe TBAZt: A7)
ol PoA5E, ARLE FolASE KA &
o2 wolm Zrbst: e Byt S4EE ©e
gabmol wd AgLs B AL B2 f9%

Wsph JegAR AuAs ganh AZeAAY

Table 1. pH changes of Korean soups at various storage
condition

Storage Storage day
Food temperature O 1 3 5 7
4C 550" 553 557 554
Yukkaejang 10T 535" 545 542° 532" 525
20°C 544" 451° 443" 438
Sagol-woogeoji 4:C ) 5.84: 5.84: 5.92: 5.80:
ang 10C 582 581" 590" 5.81" 580
20T 582" 599" 588" 596
4T 626" 637" 637" 644
Kalbitang 10T 639" 629" 626° 635 628
20°C 625" 633 621" 616
4C 618 615 6.19° 614
Seolleongtang 10T 622" 6.15° 614 6.18 613
20°C 623 620" 625 618
a-d : Means with the same letter in row are not significantly
different(p<0.05)
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TBAZ}= 4C, A% 1¢e], 10C 2 20CAAE AZ S5
Ao rﬂz%lr FAHQ o) g BHAh BHBY B
2 47T, 7Y 1699 mghlkgl 2 F94FHQ AolE H

238 1
3) AL
gulse] AgzAd W2 ME W3S Table 3~6

o Vehi T

43 10C 2 20CHAE 42 5497 1494 7H %0 Table 39] S7/M&<9 A% L(ightness), a(redness) 2
A9l zolE R HBEY ALy 4CoAME b(yellowness) k2 4T, 10T 2 20ToA =71 £
AQ zpo)E Holx @kent 10T ¥ 20C°ﬂ*1% A #2 AA7|7ro] AFE Q22T sty §94<0
A 3AARE] §Y9F Aol E Rolw FItetAT B Z7}8 RYth Table 49 AMZFSAR G Z-el Lgk
o] TBAZLZE 2ubRe F7, AZ2x 2 Al & AZANNFH 2xZ7td wa gAFHoY HANE
et §938 ZolE Ukl olad A= @R = f9Fez ey FAEE YR Ha
A A EE Hgsls RA(Witte VCE, 1970; REE, sttt Zu|ge] A$(Table 5) L, a, b 3k A7kl
1997)01 U HA Ao g Rol Hdl TBAZIF Y] wi& Aol Wt FYFog gase F2TFE Bt ¢
of 7] AZZAA il gubFo AWitste =2 |, A998 A9 L%k~ A 777k Ao wet
dojux @ Ao @odch goHoz Z/5tgR a B b e F9HoE Fa
e AL Bt A7 E}H}Tﬂ} 258 Akl w
Table 2. Changes of TBA value of Korean soups at various 2 g st v e olde Bde 7
storage condition wnit : mg% 2o AlA2Y EAT AW 4F Bl ot F3F
Storage Storage day
Food
temperature 0 1 3 5 7 Table 3. Changes of Hunter’s color value of Yukkaejang at
4C 222" 326" 326" 4.87 various storage condition
Yukkaejang 10T 202° 270° 343 353 577 Storage Storage day
20T 327 324" 496 629° Color  mperature 0 1 3 5 7
. 4T 17.02° 17.25° 17.34° 17.46° 4T 35.70° 33.84° 37.89° 39.41°
Sagol-woogeoji P a a a b 5 2
n 10C 14.88" 15.74° 15.58" 17.28° 17.52 L 10C 34.67° 3698 37.65° 37.72° 39.51°
& 20C 15.30° 15.32" 16.93° 18.46° 20C 37.75° 39.86° 39.45° 4022°
4T 14.23° 14.82° 14.99° 16.99° 4C 340° 3.63° 349" 528
Kalbitang 10T 14.17" 1423 14.41% 14.64™ 15.05 a 10C 334" 342° 387 389 526
20°C 14.76" 14.88° 14.89° 16.99° 20°C 339° 354° 434° 5.39°
4C 15.04° 15.02° 15.62" 15.24° 4C 1056° 12.57° 12745 14.79°
Seolleongtang  10C  15.02° 1534 16.53° 16.22° 17.21° b 10°C 921° 1247° 1245 14.69° 16.53°
20T 15.87* 16.72° 17.35™ 18.49° 20C 1246° 1443 1422° 1536
a-d : Means with the same letter in row are not significantly a-d : Means with the same letter in row are not significantly
different(p<0.05) different(p<0.05)

Table 4. Changes of Hunter’s color value of Sagol-woogeoji-
tang at various storage condition

Table 5. Changes of Hunter’s color value of Kalbitang at
various storage condition

Storage Storage day Storage Storage day
Color temperature 0 1 3 5 7 Color temperature 0 1 3 5 7
4T 33.01° 33.52° 34.34° 32.89° 4C 31.36° 29.67° 29.11° 28.22°
L 10C 38.20° 33.03° 34.24° 34.24° 32.58% L 10C 37.64° 32.83° 30.12° 2747° 27.05°
20C 34.51° 33.53° 34.60° 30.60° 20T 3296° 28.56° 27.89° 26.62°
4T 251° 384 425° 420° 4T 022° 003 -034° -042°
a 10C 2270 304> 4.52° 457 478 a 10C 1.99° 018 -0.16 -039° -0.39°
20T 406> 4.43° 448 4.50° 20C 0.11° 008" -0.14° -042°
4T 869° 880 715 6.69 4T 090" 052° 044 -0.35°
b 10C 885" 8370 714 664 6.10° b 10C 092 077° 074 035 033
20C 851" 826" 626° 622° 20C 0.72° 044° 039° -0.09°
a-d : Means with the same letter in row are not significantly a-d : Means with the same letter in row are not significantly
different(p<0.05) different(p<0.05)
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dslo] 93 Aoz 4w,

£ Table 79|

Age AT F4 YR A% 54 B
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S tHSolberg M & 1990).

NEzz0 IIE 2sX EEBE;
Table 8~11c: 4% 9) %H&%Sﬂ ARZAd wE
#5 H7F 2798 Yo &

0TAAE 24¢ #A8Aed 20T, 19 AT JBANE $7123F A2 1%% 4T, 59%E 7
Ae F4e JEth AEeAAEe 09RH  uEn 438 4T, 79REH 927 #9849 =
1.6x10* CFUml A& 20C, 399 = 10° CFU/ml o]Z Hglow o] AL 10T &L 20TolA 2 9]
2 By FFo2 AEHAG(Solberg M 5 1990). & 7t A Yeh e ﬁ%}" Boch Mg Be e
Mg 4T 2 10T AZFolAE 248 JeIQ3L,  FE dvEoz 4T, 5978 dzed dusty #
20CoAA e A 397 48 YA A% 549 oHoR %}ié}‘ﬁotﬂ olfd A= 10C &2 20T
9 10° CFUml $202 vdgddoz 28 Ao AZ2ANA o 4 dehdt 39 29, 1%
2 AEHJrHSolberg M 5 1990). g+ HHFFE 4C I AFZ $ARAEL 4T, 59, 10T, 3¢ 20T, 1¢4+H
2 10CAAN 2401904 20T A 347lA 100 95 #as xm»m augs 29 A5
CFUml #&22 Yeht A4 2o $££03 @y = 4T 9 10TeA 3¢, 20T, 195H o377t YEhY
Table 6. Ch f Hunter’s col lue of Seoll = § A71H %gcy} Fordes d2IH o
anle 0. anges o unter’s color vaiue o olieongtan
at various-stor%lge condition ane Hlste] XA AL HER AT
Storage Storage day ShA mte] AR, SAEE 4T, 5974 & 8642 =
color mperatwre 0 1 3 5 7 2 A4E {ART ATSAARE 10T, 3AAAE
4:c ) 55.32: 59.91: 55.63: 58.32‘: 8522 ¢kt Ta Zu|EE 4T, 34AZA =
L e T ST DAL yve U suAMe we A5E UdE 5
4C -1.34° -1.63° -141° -1.39° Table 8. Sensory evaluation of Yukkaejang stored at
a 10T 0.89° 084" 082 -118° -125 various conditions
20C -1.29° -1.35° -1.43" -1.60° Sensory Storage Storage day
4C -1270 -1.57° -1.87° -1.94° characteristic temperature 1 3 5 7
b 10T SLI1* -1.25° -1.48° -1.42° -1.65° 4C 9.09° 851° 746 7.62°
20T -1.21° -147° -1.68° -1.72° Appearance 10T 924" 924" 924" NA° NA®
a-d : Means with the same letter in row are not significantly 20C 9.24° NA® NA® NA®
different(p<0.05) 4T 9.08" 905" 846" 8.6
Color 10°C 930" 9.12" 890° NA“ NA'
Table 7. Changes of total microbiological counts of Korean 20C 9.08' NA° NA’ NA'
soups at various storage condition. unit : CFU/ml 4C 894" 8.87° 828 8.02°
Storage Storage day Flavor 10C 9.26° 890° 818" N.AS NAS
temperature 0 1 3 5 7 20 806" NA° NA° NAS
4T - - - - 4C 9.44" 906" 8.64° 7.68°
Yukkaejang 10T - - - - - Taste 10C 9.64° 9.12° 894 NA° NA'
20C 1.8x10° 1.8x10° 6.4x10” 4.2x10 20°C 858" N.A° NA° NAS
Sagol- 4C 1.7x10* 1.8x10" 1.9x10* 2.0x10" 4C 8.82" 8.68 8.06° 7.56
woogeoji 10C  1.6x10" 1.8x10" 1.9x10° 2.0x10" 2.1x10° Texture 10T 9.14° 864" 804 NA" NAS
tang 20T 3.5x10° 5.3x10° 6.3x10° 7.3x10° 20C 806" NA° NA° NAS
4°C - - - - 4T 9.19" 8.65° 8.08% 7.60°
Kalbitang __ 10C ; 3 - 3 } Overall 10C 922 874 809 NA® NA’
n 3 5 = acceptability — ——— = c _ v
20T - 3.0x10° 4.0x10° 6.0x10 20C 8.06° N.A° NA' NA
Seolleong 4:C - - - - a-d : Means with the same letter in row are not significantly
ang 10C - - - - - different(p<0.05)
20C - 5.0x10° 7.0x10° 9.0x10° N.A. : Not Attained

Sz e A A21E A42(2005)
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SAL - ol2A - THE 13
4o gutRe FHY AFeE 2 7)) el tha Table 10. Sensory evaluation of Kalbitang stored at various
ol £ HPth olAF AT WK dis 2AF H conditions
o 1 Sensory Storage Storage day
7t H)\E A A 2=t A gkl tqj/} 27) characteristic temperature 0 1 3 5 7
Hol $¥o] 2455, FF EHAE ATl YR aC 938" 901" 854" 846
o}, Appearance 10C 954" 900" 898" 7.70° NAS
ARl F3Eol A S-S vES 459 BibR= 20:C 8.20': N.A.: N.A.:D N.A.:
ST 5Y o) BT 83 9149 BE ATEE B que o0 9ar 906 587 61 NA”
AsPen 10 B 20CTANE F8E7F FYFHLRE 20C 870° N.A° NA° NAS
7Zaste Aow HrrgRo 4¢C 939" 9.10° 9.04* 870°
1 Flavor 10T 9.68" 9.15° 874" 841" NAS
d719 weEe ALY 717&?"_U}L oJshErs, w14 20T 80 NA° NA® NAS
Eg}x—i “\:]'"5‘ ]’ éil]-% %T\’}%} 703‘?", %}H}%‘ 4&9] 4°C 8.900 8.18° 7.62“ 7.38“
AR SR, AEFAAE, Zujge 4T, 5 Taste 10C 936" 868" 750° 6.62° NA’S
o3}, 10T 39 o), AFTL 4T, 74 o)s}, 10 T, 20C 738 NA° NAS NAS
} B 4C 9.01° 898 9.05° 8.78
3 ofatz BrHAN MES d@A Pl 45 Texture 10C 903" 897 876 865 NAS
Ag71Ze] Mg F ‘3}% Aoz Azdrt 20C 867° NA° NAS NAS
Overall 4:C . 8.98: 8.64:“ 8.80z 8.60‘;
4. ‘EH‘EMEWI gl'é;l- EQE‘EI' bl Tol'-o--lé;l ?:]Ucc:'l acceptability ~—-——;8€ 921 328‘, it:c ;?:C Eic
olsterd, 5 AW B e AR, A a-d : Means with the same letter in row are not significantly
FerdE 2Mste FRAWSZMY fojd e AESG different(p<0.05)
o}, N.A. : Not Attained
Table 9. Sensory evaluation of Sagol-woogeojitang stored Table 11. Sensory evaluation of Seolleongtang stored at
at various conditions various conditions
Sensory Storage Storage day Sensory Storage Storage day
characteristic temperature 0 1 3 5 7 characteristic temperature 0 1 3 5 7
4C 943 904" 822° 7.2 4C 915" 9.18" 898" 882"
Appearance 10C 942° 930° 872° 806° NA.' Appearance 10T 936" 921° 876" NAS NAS
20C 9.01° NAS NA° NAS 20C 889° NA® NA° NAS
47T 931" 9.16" 834" 7.03° 4T 930° 906 886" 8.68°
Color 10T 932° 917" 874 807 NA' Color 10C 940" 9.13° 862° NAS NAS-
20°C 9.00° N.A® NA® NA’ 20C 871" N.A° NAS NAS
4C 929" 908 8.15° 5.01° 4T 931° 894" 872° 854
Flavor 10C 930" 9.18% 842° 740° NAS Flavor 10T 955" 9.24° 854" NAS NAS
20T 478 NAS NAS NAS 20°C 894° NA° NAS NAS
4C 921 896" 846" 4.42° 4T 8.94%° 8.83° 852" 7.64°
Taste 10C 961° 902° 852 7.19° NA'S Taste 10T 931" 915 895° NA° NAS
20C 498 NAS NA° NAS 20°C 870" NAS NAS NAS
4T 9.07° 892" 842 71.7%° 4T 897" 872" 844 80%
Texture 10C 950" 896> 8.66° 806 NAS Texture 10°C 919" 891" 831° NA® NA®
20C 687 NAS NA° NAS 20°C 825° N.A° NAS NAS
Overall 4C ) 9.27: 8,962 8.94; 8.84‘; Overall 4T ) 9.02: 8.61: 8.241 8.09:
acceptability 10°C 9.67 9.19n 8.80° 8.60° N.A. acceptability 10°C 9.25 8.84n 820° NA® NA
20C 7.76° N.AS NA° NAS 20°C 8.02° NA° NA° NAS
a-d : Means with the same letter in row are not significantly a-d : Means with the same letter in row are not significantly
different(p<0.03) different(p<0.05)

N.A. : Not Attained
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14 %) A & 4] (Ready-Prepared) 24 A 2~H

4z G AgEAe BE FA9s 9F Wl
g parNe 54 pAI,

pHE 27189 %L Ep<00D), TBAZH: 43 Gt
7Y AFLES AFVFE00D FHY FFL
Wi A0 UEhsThTable 12).

Mg A% L, bk A2, Agddsol, agt
Aol FoFHQ FFL vy AFLAAG

, b AF2E9 AFAF, L2 AFddso
D FFE WATHP<0.01). ZHI Y2 L3, agk, b
FIAA IS WUTHP<0.01). 2P
go 1z} agk b EF ARexst AFASd wat
F3 dFE EArhp<0.05, p<0.01)(Table 13).

1 rlo
o
V)

2) #54 FAwse) WLy

Table 149 Yebd wpep Zo] BHLR 4F9 #FE
HE2 AZess AZAt 93 IFE =

Table 12. Analysis of variance for pH and TBA value of
Korean soups as affected by storage temperature and time

8e A% B4 BuR A% 54 B

o2 UEgTHp<001). WM Rs5H T Frig
%/go] 435 gastes Aoz yeld 10T9 20
AZAYTLES FARE Aoz Fridoh

O°>EL

3 F2 29 29 FDA

A7) ATNA oA AgzALE
Aol &, ABSAAG, dug
ogeH, BEEY Wae RPAS BAstol
Table 15~180] JER) Ik

m &7

PHZLS bRT 5982 @9 2ABAS UEiT
(<00, TBAZHE agk, bz, pHEH 93 Fo) 3
BRAS Bth ol A Aol @ g wa
of 71A% Aoz FPEch ¥¥lE Lz bEL pH,
TBAZMS §94d g9 ABBAE RO (P<0.05)
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Table 13. Analysis of variance for Hunter’s color value of
Korean soups as affected by storage temperature and

Food Variables F value storage time
pH TBA . F value
= = Food Variables

Yukkacjang Storage temp. 13.29 12.5” L _ a b _
Storage day 1.01 82.1“ Yukkaejang Storage temp. 11.915“ 1.859" 6.450“

Sagol-woogeoji Storage temp. 1.49 15.6 Storage day 22.251  50.735 71.711
tang Storage day 1.11 296" Sagol-woogeoji  Storage temp. 0.172 9.6617 163827
Kalbitang Storage temp. 1.21 11.6: tang Storage day  74.8317 689127 77.024"
Storage day 0.61 28'8W Kalbitang Storage temp. 1.515" 8.157ﬂ 3.207"
Seolleongtang Storage temp. 0.36 19.8” Storage day 116'173, 28.166” 40.808”
_ . Storage day 0.07 12.7 Seolleongtang Storage temp. 4.149" 17.344” 10.689”

p<0.05, p<0.01 Storage day 11.820 12.204 65.449

T p<0.05, 7 p<0.01

Table 14. Analysis of variance for sensory characteristics of Korean soups as affected by storage temperature and storage

time
F value
Food Variables Overall
appearance color flavor taste texture acceptability
Yukkaejang Storage temp. 38.36: 29.75: 32.40: 32.82: 34‘37: 35.99:
Storage day 34.86 25.72 27.99 30.76 30.94 32.48
Sagol-woogeoji  Storage temp. 32.66" 3248”7 42.79” 57537 42207 36737
tang Storage day 25917 25.57" 54.147 43.38" 23317 18.827
. Storage temp. 36.19" 32.347 37.69” 41347 32257 36917
Kalbitang - . - - - -
Storage day 21.38 19.87 2022 30.88 1622 19.22
Seolleong Storage temp. 32.28" 32557 30.45" 29.09” 33.60" 30517
tang Storage day 23.56" 24.98" 26.60" 27.817 2797 29.87"
T p<0.05, 7 p<0.01
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Table 15. Correlation matrix of food quality profile of vacuum packaged Yukkaejang during storage at 4T

a b pH TBA appearance color flavor texture accg;te:ggity
L 0.726 0.694 0.772 0.728 -0.788 -0.864 -0.905 -0.903 -0.830
a 0.804 0.807 0914 -0.575 -0.546 -0.753 0.818 -0.796
b 0.966" 0.969" -0.872 0.824 0919 0934 0944
pH 0.924 -0.827 0.836 -0.935 0.943" 0.898"
TBA 0.816 -0.756 -0.893" -0.930 0.948
appearance 0.903" 0.946 0.924" 0.951"
color 0.961" 0.927 0.909
flavor 0.994" 0.967"
texture 0978~
" p<0.05, " p<0.01
Table 16. Correlation matrix of food quality profile of vacuum packaged Sagol-woogeojitang during storage at 4T
a b pH TBA appearance color flavor texture acc(g;zgﬁity
L -0.560 0.395 -0.244 -0.948 0.442 0.421 0.417 0.643 0.822
a -0.761 0.067 0.768 -0.806 0.716 0.635 -0.841 -0.932"
b 0.120 -0.547 0.956" 0.941 0.877 0.934" 0.685
pH 0.334 0.139 0.191 0311 0.010 0.129
TBA -0.564 -0.506 -0.458 -0.741 -0.939
appearance 0.989" 0.958 0.970" 0.744
color 0.987" 0.953 0.673
flavor 0919 0.618
texture 0.855

" p<0.05, " p<0.01
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Table 17. Correlation matrix of food quality profile of vacuum packaged Kalbitang during storage at 4T

Al &k

olst, 10T, 3¢ olstE2 HItHIPTh
] 459 BubRE AAR 2F SAS 4
S WE F Y A Atdsiel B
e 5
1=]

o1l B3 7bs

=1 A~
& 4 3l

ek i

a b pH TBA appearance color flavor texture accoe;\;:zliiity
L 0.994” 0.693 -0.098 -0.687 0.833 0.808 0.910° 0.470 0919
a 0.653 0.030 0.674 0.821 0.799 0.881 0.421 0.872
b 0,703 -0.89G7 0.866 0.945 0927 0.879 0.795
pH 0.368 -0.542 -0.468 -0.478 -0.573 0371
TBA -0.693 -0.936" -0.836 0914 -0.679
appearance 0.900" 0.936" 0.536 0.816
color 0.945 0.795 0.779
flavor 0.725 0.936"
texture 0.617
T p<0.05, 7 p<001
Table 18. Correlation matrix of food quality profile of vacuum packaged Seolleongtang during storage at 4T
a b pH TBA appearance color flavor texture Overa?l'
acceptability
L 0.661 0.420 0.808 0.240 -0.261 0.460 -0.504 0.441 0.443
a 0.625 0.810 -0.213 0.522 0.574 0.681 0.559 0.631
b 0.656 -0.720 0.919 0.988" 0.993" 09717 0.999™
pH 0.017 0.680 0.698 0.743 0.728 0.682
TBA 0.615 0.643 -0.635 -0.598 0.693
appearance 0.938 0.924° 0.966~ 0.926"
color 0.990™ 0.993" 0.993"
flavor 0.979" 0996~
texture 0.978"

" p<0.05, T p<0.01
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