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The Prediction of a Shelf-life of Samgak-Kimbab
Marketed in Convenience Stores

by a Simulation Study

Sung-Hee Park

Department of Food Science and Technology,
Graduate School,

Pukyong National University

Abstract

[t was investigated for the shelf—life of samgak—kimbab via
a simulated study through microbiological and chemical analysis,
which was a triangular—shaped pack of rice rolled in a dried
laver and one of food items at convenience stores in Korea.
Tuna and mayonnaise samgak—kimbab was selected as model
sample as a result of microbiological and chemical analysis on
difference of company or a kind of material. Tuna and
mayonnaise samgak—kimbab was immediately delivered from

convenience store to laboratory and analyzed at 3 kinds of



storage temperature by 3 hrs for 41 hrs. Storage temperature
were controlled as 10, 20 and 35C. As a result of storage
experiments, pH as one indicator of chemical analysis was
ranged from 4.96 to 5.86, which was proper to growth of some
microbes. Acidity as other indicator of chemical analysis was
ranged from 0.015 to 0.03%. As a result of microbiological
analysis, total aerobic count was 7.4 x 10° CFU/g at initial state
and 3.0 x 10° CFU/g for 34 hrs at 10°C and 2.7 x 10° CFU/g
for 6 hrs at 20C and 2.8 x 10° CFU/g for 3 hrs at 35C.
Coliforms count was not detected at initial state and 1.4 x 10°
CFU/g for 17 hrs at 10°C and 1.7 x 10 CFU/g for 14 hrs at 2
0C and 1.0 x 10° CFU/g for 3 hrs at 35TC. Shelf life of
samgak—kimbab was decided by regression equation via a
criterion as 10° CFU/g of total aerobic count or 10* MPN/g of

coliforms count.
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ZRle] AgeFol P, ST ggstA Wl uet
go] g He, 4 FT5HA Hol 7HAAAM AR AR
BEol B ARt o] B FAA THE @l AAL Y
olo] whzt 1980t Zol Fulof} 2AE HYH L dAH LR AFFH
9 24Nt FUAAE B4 stu gov, drEsE A T
9] 283, Hotdy AT Frtek o] FF, FAAREY] FIIE
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=
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e Ay nelyl, £718o] FRI JYAFOEM FU7F Fo
gt $g Fvlo] 24 g ¥y opel, A2 @5 Aol M #
obste &4 39 FHUEA 53 AU ool A, AAL A&
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e 3 ok fEueelA A did B r|EE BY 4
7HA] AukAl S 1009 o 3l/g, 18l iddET =4
o] UYATHBAAFSE, 1993). AFFTH 1994dAHE ¢

S 7132 AAEn WA, FAXEATE, dEde 2 3
Q. Aoz FAYAHEAA R, 1994). 1y AEFH
1996 R5E Zytoll tig vAE V&S AAEL, o =AEF
2 ke 10T o3ty WA BEVL TATLR

At YTHEAAE R 1996). 2dd Aol 71Fo] gS ¢stE
o] EAFFEA e BALEY {HE78E AN AEHoE
#EE STt &, AFY FEF AL g AF AxAVL
TAAQA, REZA, AZWHE, 4d29F ¥E 5 AFY 5S4 ¥R
T YERE 5, 7E 5AAE st AEHoE AHeF A
il JTHE AN R, 2004). 28y e g AEE AHEstE
B3tz A FoluA, &o] Bol ke zE 4o EFoz st o
290 9t 2Fd F o, ® Y F LALHY JHedE U
3 sty Jdoh =3, e Az F AR 2gagle A
v, FREAE7 31 vBEY FHo] 8ol B2 FAH A
BES7)7L oda, 4FAAT A4 Halg dor)7] A AR
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A 200050 Ay I Bz EFo] AA HAFE w9
24.0%E AstA &7F(27.9%), AAF 2 1 7FEE(26.0% =
=2 HZL A5t Uth(Kang et al, 2002). 53] 2001dFHE &
7

£
jo
lo

o oa] &% 2 1 AFEo|U ofhF 2L 1 AFEA IF 4FS
urh BgzedEd @ AFE wio] B REL ANty Yt

AA AZ7de A& AFE Apolzt A FE AUHFOEA
Avtognr rld B o7 7HA AFEART EHE Al 299
oL gAz WA gu ok AR 3¢ ge SH4E
g 4484 FE2E& FAAINI] Sstel 22 Fol 7hd ARAEAY
HESEE AT & floH, 4ToJske] A2 BAsNe 45 & A
o] B33 (Zhou et al, 2003)¥ o] #5H AZo] WX EZE cold chain
system ©]4% FBE ozieH JIE AFHHY HExE o =
Aol gtk ol 5oz st Azl AH Fde 7A3
717 4A ko, el dig 94 FAe] g3tz A 2AHAA
o zhas Ades Forh st Sl A Y4AE A%
02 @ AFES AWRY A4 717] R A4 ded 33 A7y
5. 01987, A 2 #% FFAY F2 Bl 4 A7 T
1988; A1 5. 1990; 7 5., 1995), £AIg g 2 FU7} Al Bt
AF(FFAFNLATY, 1993)2 s e, o T =AM /% 344
o MAEF EARYE AT AF(A 5., 1990)eA ZA &% AREO]
9 ~ 12A17te] HEZ FAV 2 F don, ndsd A5 £EE 4<%
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o 259l 27t Ha JE AAoltt. =AY {57%q B¥E o
TE A& YMCA ARl EAF A 19923 AH 97l AAANA FF
oz #ulFed Z=AFGFS AYRFe A 2 f% HHE A A
ojojell obd HaE ut flod, gut FRER0, 1992), ARE(F,
1991) 5 7FAEY #5718 A4 @t A7 FldlA Biusn
Atk A, Tl AEFRAL F FE5HAAl e FTLF THAY
71gez2 AN glon, o we] FH A (Critical control point,
CCP)2 &% O 2 monitoringstal #Ed7] A EF2A A-RE
A % (Time—temperature indicators, TTIs)7} wj-¢ Q3% HadL 3t

A2m, o5 o] Hrop HAHA F571F Ao AT AFE0] B

-l

=

19 v} At (Singh et al, 1985; Taoukis et al, 1991; Taoukis et al,
1989; Taoukis et al, 1989). E&, 7 F(1995)°] 43 R dw7}HA
o 4Ed A%E e A% 2 I A8 F¥T, WETT 5=
ZA A bt Al QF9 Fo A AsEe A, AFAUE, 7
Z, 2AA Foltka Bl v Aok 2y oA 7kA] e HEA
298G FRE AT 7xAT 2 A9H Jleided 3 d4+= v
itk A2 Ale e 8=ANKang et al, 2002)90A4 34.1%9]
bl Al FYE o] AEHAT Basto] ke 83 E ol
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A%e AT fEo] HACCP EdS H&stod xeHAAAY 7]+
2 Azt od QH@H FAGAte] A ARG E] we FFalo]
29 vjAE 9@ F8 9AYL RBustn UtHLee et al, 1998
Kwak et al, 1996). Z%te] 98 BA T3 BEA 9 A 2 ARA
AIAEE 7IFA7IE Qo] HE Ao HriHa o mEd B
AT FY AEdA #BYE AT HF AFH A kEx

A Yol duwbdoz eyt F AR FAHHE SAYF
(ready—to—eat foods) FollAl WolHA Bujs 1 Qe =AYF &
3, A4ANe gdez 2o A4 HAd(simulation) & 3 wAY=T
2 2 gstd Fd AR WHIE o83t oF AARREH AY 2=
2 A 7z e FF AES AT O e d5E3
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Ageg NERE Ful B A FolA Bl AY Be A
2 328 faoz AAE, AFIE TS DAEAL 29
o shobd TAWSE AT ARE FPIN XY AF 1
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2. WX H AoF

B Add AHgd kA S, dAE 2 3T E A= M
z= 23] A}2] Petrifilm™ aerobic count plate, Petrifilm™ E.coli/C—
oliform plate® A}83tgom 1 9 Al&3 BE A% Sigma co.

2 7dF 17 Aoke A8aar.
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4.1 pH &4A

Az dlgolE el 1089 FHTE @1 Stomacher
(Lab—blender 400, Seward medical ltd., UK)22 #&3}t Al ¥ pH
meter(420A, Orion Co., Japan)Z 33| W& SAT & JFHYLE e
Waaot.

4.2 A% &3

Azute) i AR 32 A0.ACH(1990)0 sted Fd3} A
20 A8 £ 10 mLE 100 mL AzEek23ed Ags] FHshar, F4A
CO2 AAANZ 282 10 mLE 715t 843 1%  penolphtha—
lein €9 0.5 mLE 7}3Fa2 0.1 N NaOH &0 2 HAcE 22U
ok 307+ v]E o] QoA A ¥ W . ZAHR = 33 wHESY
HA o2 eyt

IR EL IR

51 Alg9] AH R AF&H =4

Azl #E RS AAbe AEFFA2004)] 3k AAlE)
At =, A & Qo) FHeo B AsH ¥ o 3@
T AEgdae stk ©o]&  Stomacher(Lab—blender 400,
Seward medical ltd, UK)2 283 F508 d43 AA A& HA
E AT Ag_Aos ALESIITH
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5.2 dAFT 54

dutAAsE AEZA BEHiye u Agstd IME HY
(colony forming unit, CFU)& ZA33ch 2z A@E&4E 27 A2
A4E Apgsto] 10w GAR FAMEGh A EAFH 7 BA S
1 mLRL Petrifilm™ aerobic count plate Z+ 2ufol] 1 mL¥ #3}o] 35
+ 1ColA 24 £ 32 wigsiglth. FAAZRYEQ Petrifilm ™M 27
o 9goz FAHo % At 544 Ax g8 9% 4EL
2 g3 Ju AR "= A3t 52 F 2,3,5-triphenyltetrazolium—
chloride2 238 2™ (Cho et al, 2005) ¥l F AHE AN F2Y
Z At CFU/ge 2 Yerith

5.3 A (Escherichia coli) 2 hZFT(Coliforms) 53

FAutav= Az Fo dAdT 2 d3dE ZE57] Hsh
zAF ANgedAF GAE AL Petrifilm™  E.coli/Coliform
plate(ECP)ell 1 mL¥® FHsto] 35 + 1TolA 24 + 3AZF wigsidch
ECPol= 5—bromo—4—chloro—3—indolyl—B—D~glucuronide(BCIG) 7} 3
715o] 9ol AFL B—glucuronidaseol] €3] BCIG7} E3Eo=ZA
FtApgo] Bol 9 AN U2 AT diFdTe 279 2
2 a}o)o] violet red bile agar(VRBA, Difco, Detroit, MI, USA)u}j =] 7}
gggo] glo] gl wix o] H7Eo] A= triphenyltetrazoliumS
FANA ez AN F2YE P4 fE LEANA TtEE A
e} o) Jlae e TAHY F2Y FH st £ I o3

e 7h2urgg FAHFIH(Cho ef al, 2005). WY F 71EE 7 A
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F2Us 47 FHor BT8R, LS M AN 2RUE o
b GO Fskn ASshel CFUgLR tehith

o

6. ¥ H7t

Az kel A dAle £ AT 10, 20 2 35TCY 2EUE F8
o} AAEtn, BePAE 1099 & FHE panels AR AF
BA 7)A8 3527t f87IeE #aste] %, @], AN, 227
g3 ATx AAE FUEEE sigon, HypEEe 1049 B
(3L 5., 1997)% o] &3t HA 1-eA Hir 108744 SAdol 7
dFE e HAFE FEF st 23 WE dAslon A=
ANOVAREA o2 A3t & Student—Newman—Keul's(SNK) 5349
& o] g3t F44(p < 0.05)L AS3HHTHSAS. 1989).

7. HENE AN R A

#7192 A58 A8 A9 o) @ 5y FAUSE pH
o HEE SAAR NARY EAYe) W% IWAT 2 HFTIT
¥ 28 ANl BE 7 FANEY WaE 2
Ashge) Aol foAe Mm BASIG E@ 24 FAAE 95
o) ARAE HIT AES] 2 AT B 4ENG AL AP
& FAAE $2& A48, o9 @A /1FAE A% HE
FAAER 24% F2) el 2 AF L= dolAY AR A7) ¥
A, ARAOR A4 4557 A Yool 2 fE F2
AR BA NFAE WYsel 1 we] A AEAHNS AEA
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o §E/139 dEdz A =@, ol gol 74 AF L=o)
oA 7 & FAAEY 2713Ha)2 GHANL W, 4 §E FAAE
o @A AFAMA EFHAAAAY AT, F §FHNBHE BE
& T O 2 a EAAEY 2713H0H 551N HY
ANE BEato] AN AT ¥ Wi AU BE F57)
SRS A58 5 AES st oM RE BAMIE
SAS/STAT Tm user's guide 8.0% Z2ZIRE o]&3do] FAEA
(ANOVA analysis of variance)® Duncan's protected least significant
difference test® o]&3td AAIEHT. HLH FAH FY5ES v
< 0.05, p < 0.01 Z8]Z p < 0.001 o]tk

_12.__



Z R I

1. AZzde) 4Ad - AFE vlm B4

Azbzinte] dAE, AEFE wE nvu Ag FoAA dukAldH
ZRATTE Table 191 YJeERAAJT. 3709 dANA 7153 5L
AeE AHEE AZ40Ne vus 2Eded detddEe A 949
AR AAAAA 10° CFU/g AEHAT A FA9 nF5734t
A4 AR, B 4Ale AXEu] Az, FA Azl A
10° CFU/g2 AZHAGD.  #A AZzdwol A A C dAl=
102 ~ 10° CFU/golledl dhaled B fAlE 10° CFU/go 2 ta
A4 vebdth.  AgAzH] @ ztolw Aoy AXY AF%
e Aol wol Y& LENES $ARE Y AolE A
Ao FF7F Zolrt ¢& & & AT AFERY Coliform
A FACNANE BEEHA Fkov B dA9 #A A 144
CFU/gol #AEHAD C FAdAE A AAgRFAN dEHA
th. AEE pHe AEE Table 201 YA =d, dAEvT &4
g7} golx pHY A=rt t2A Yeegd ¢ F AJHt A 7
A9 FEAHO dEn Ze £AFEE AR E AxAint 7
wol zpolzl QlojA belrt v AR FHEHAT diFE
Azbzinte] pHE 5AER Ao HAed B gAY A A4y
o] 42 Jb% Fgu A dAe £E 2] Aol 5822 M
sttt A EE B AV diAZ 9& pHE Bk AEte
AEE 0.017%04 0.085%744 SA oA =d B dA AANE

_13._



Table 1. Microbiological evaluation of various samgak-kimbab
after same storage conditions for selection of model

sample
(unit : CFU/g)
Item Total plate count Coliform
 Chamei  13x10° -
Chamchi—kimchi 8.2x10? -
A Kochujang-samkyubsal 3.4x10° -
Suppul-kalbr 1.6x10* -
Kimchi—-pulkogi 4.1x10° 1
B Chamchi 1.5%10° 144
odon—kulsouce 8.2x10* -
Chamchi-kimchi 1.3x10° 6
C Kochu-chamchi 8.7x10° 13
Kimchipokm-koguma 6.0x10° -

- : Not detected.

_14_



Table 2. pH and acidity evaluation of samgak-kimbab under
same temperature conditions for establishment

Item pH Acidity(%)

I Cha_mcm__ . ___5 62 0028 R
Chamchi-kimchi 5.37 0.025
A Kochujang-samkyubsal 5.68 0.02
Suppul-kalbr 5.82 0.018
Kimchi—pulkogi 5.08 0.017
B Chamchi 4 0.085
odon-kulsouce 4.52 0.017
Chamchi-kimchi 5.27 0.019
C Kochu—-chamchi 5.77 0.039
Kimchipokm-koguma 5.77 0.025

_15_.



7] Azbzgts e EFas ANl 0.017%E 7HE FRAL F
AAe] #Hx Azhwel 0.085%% Mg EA vEbwtth B HAl9
F2 Aol pHE 433 31 digdTol dEHc AR B

of Th& AFEHR Aol7t He & T AN

9. AAuieu|z A7 AF2EE st

2.1 pH W3}

Axuadlz Aanke 49 ez AR, data @Ol
o2 gAY Aznty ozt W B AAl FAvtavl= A4
Hoz B A¥o| Zojzkth, Table 33 Fig. 12 FAvlav= 4t
Zbute ¥4 AZRE AR SEgEZ A AZto] AHIFE
W3y gshd FAWse dgo=z WA pHE YEhd Aot
10, 20, 35ColA A% Azt 27l EohE Aol7l g ey 94
7+ A Fol 20C 2% oA pH 5.65014 5572 &A% Holhdx
AF Azre] AADFE L oEHoT ZAFHGT. 10TelA
pHE ¥% AZ 586004 4143 E 5.300.2 27| W3t
o] mnlatcirl 12413 o) FREE Aol7t AHE & F AU
2. 7SS dAF 20ColME 4143 F9] pHEE 5.042 %27
A4 wfeb 0.82 ALY o7t W% AFHE oiHF 35C, 7H5
ZA9AE 10T, 20CRTGE F243] pHgkol #AHAT. 2z
exoie pH SAFS 4 ~ 5.86 WYl &3 AE T2

A3te pH B4< AT ¥ 5 Aok
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Table 3. pH samgak-kimbab under simulated time and temperature
conditions after packaging to service for establishment

Temp.

Time(hr) 10T 20T 35T
0 5.86 5.86 5.86
3 5.79 5.71 5.66
6 5.72 5.65 5.52
9 5.68 5.57 5.45
12 5.65 5.43 5.31
17 5.63 5.39 5.23
22 5.57 5.30 5.12
27 0.45 5.21 5.00
34 5.37 5.11 4.97

41 5.30 0.04 4.86

_17_



| L Il L 1 ]

20 5 10 15 20 25 30 35 40

Storage time (hr)

Fig. 1. pH of samgak-kimbab under simulated time and temperature
conditions after packaging to service for establishment.
-@- : 10T, -O- : 20T, -¥v- : 35T
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2.2 Atz W3}

%2 Fig. 29 Zoh. AE EZ Aol FAREFE FU4ke FFol
AqAE BoldS & F AU AR FEAT 2EWY 10T =

gEH o7 Eolxon pH WstFRT o xol7t YA 17413 o F
o2}

2t A48 LEWER Fe] WolAE & & o
2.3 P48 Ed4eg us

2.3.1 ARHAAF

AAuedz AR vgE LEE FolA Fig. 3& AFA
Zboll Wt 7+ 2xuPde] dukAlEs e WEEE dehd Zolt.
z#g Ao g dwtAlFFe 71F X (Solberg, 1990)% 10°%%
Has] 2w, AE 2y 2y 3 JFEEH A vtav= 47
ZAwrel vk FFE 7.4 x 10° CFU/golaL 10ToA 34412 ¥
3.0 X 10° CFU/gelgleH, 20ColAE 622k ¥ 2.7x 10° CFU/g
o]t wata] 35TolA 3A1 F 2.8%10° CFU/gol At

Ay YFRE 25 10T = Algte] AHEFF dAd9

_19_



Table 4. Change of acidity on tuna and mayonnaise samgak-kimbab
under simulated time and temperature conditions

(unit : %)
. (:; mP- ot 20C 35
0 0.015 0.015 0.015
3 0.015 0.016 0.017
6 0.016 0.017 0.018
9 0.017 0.018 0.019
12 0.017 0.018 0.020
17 0.018 0.020 0.023
22 0.019 0.021 0.024
27 0.020 0.023 0.026
34 0.022 0.025 0.029

41 0.025 0.028 0.032

_20_



0.0

0.04

003

Acidity (%)

0.02 f

001Ff

0-00 Lok 1 Fa | | Y L o | | S SRS H
0 5 10 15 20 25 30 35 40

Storage time (hr)

Fig. 2. Change of acidity on tuna and mayonnaise samgak-kimbab
under simulated time and temperature conditions.
-@- : 10T, -O-: 20T, -v-: 35T
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Viable count (log CFU/g)

O T — T J L) - 1 T ¥ L)
0 5 10 15 20 25 30 35 40

Storage time (hr)

Fig. 3. Change of total aerobic count on tuna and mayonnaise
samgak-kimbab under simulated time and temperature

conditions.
-@- 10T, -O- : 20T, -v-: 35T
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W37k 27 ok 30A1te] Atk FAWMIE HolA Ftort 2
0C, 35C €%/t Fotd+s dubdgsrt 43 S71ds & 7
QAT 20T, 35CoA dubAlgsiE AFAIZte] 347k B3
1¢ wiE F438 FrHoy ARPE S7HEE 20T e 35T A
Hxd A%5E B3t

2.3.2 U 2 WZAT
AAupo = Azbgte] 25 AGA] mE fWFES EE
AAA AEHA Fe Ao Hol HAA vAYEd digt LG

A= Aoz Jebgrh diF#Ez 9 AEE Fig. 4914 el

At A FEFE FEAF AEHRA FUA 10TAA 1747 &

1.4 x 10® CFU/g °)Qat 20CoAE 14417 & 1.7 X 10° CFU/g

. 35CoA 3A1ZF & 1.0 X 10> CFU/g ©] AEHE o=z Ho}

t E 3 A= 58

s o)

g\

=
29550} wedA AP F 2ASES) EEHE A0 By
o e 4080 AwEe ANTNA F 4UA 1§
29 wza ARE MoM EsE AT FAHE(Synder,
1985) o] AAtzgol WAe] 7HE wEo] ol Ho| &
ga AFg v Yok Z, 2D Ao vz Ao oA EA
Ao FsAo] BolAA H& Aotk mE Az A
gelde] vlgEd Eddds §EARY Fdol HPHoln
Ae JFE AAA Juz 7 Ao AN, HdA e, BE 2

rﬂ

o=
=@

2

(]
2
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1000 f
o
= 1
O 600Ff T
pre )
c
3
0
o
@ 400
o)
3
>
200
0 1 L e 1 1 L 1
0 5 10 15 20 25 30 35 40
Storage time (hr)

Fig. 4. Change of coliforms count on tuna and mayonnaise
samgak-kimbab under simulated time and temperature

conditions.
-®-:10C, -O- : 20T, -v-: 35T

_24_



AAupevlz Azl A wE Lxd dTdA A
= Table 59 £tk 10ColA HAAWLE AGAIT
ol HQ zbol7t UehgA] ko 34AAREHE A, &F T,
ZAZANA FH FAE EQT 41AAE #A5HeR F&
Z(acceptable) &= §1ATh. 20T = T, =3
7berel wek foFe BAE BAa AATEH A, ¥ %, =
A7 S Autgdoz {FoHQ Fas vehidEd, IR
B #5dog £4% & Atk 35ColA FAvtad= H44a%
o] oju] 3AAFE FAHA FaEs BT I o]FHE o]
2eA7] AFsiged A, g %, 1Y FolA #FHEE TE

g YA

_,,
L
oN
N
X
=)
H

4. FENTE AF

41 & ¥4 AR 44

7t AFLENA AFAR] wE FAARE WeE(b)E Table
6ol AwEE, Azpznte] A9 pHE A= weh MskE(b)
o] Mgl deoz #iaste FFE YL, ATy, AT TT
2 e 52 AFLET Fobdel wE diAlz n#EHes st
A depolssl, 53] 20T 35C Atoldl e HsH&e]

rir
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Table 5. Sensory evaluation of samgak—-kimbab under
and temperature conditions after packaging
establishment.

simulated time
to service for

Storage time (hr)

0 3 6 9 12 17 22

27

34

41

Color 9.81* 9.79* 9.80° 9.75° 9.77* 9.71* 9.68°

Flavor 9.73* 9.69° 9.66® 9.56® 9.49* 9.40% 9.35%
10T

Taste 9.78* 9.74* 9.70* 9.65* 9.61* 9.58* 9.55°

Texture 9.69° 9.64° 9.58™ 9.52® 9,35 9.31°™ 9.22"

9.62°
9.28°
9.52°

9.14%

8.26"
7.45¢
8.15"

8.861

N.A.C
N.AY
N.A.C

N.AS

Color 9.81° 8.89° 764" NA®S NAS NAS NAS NAS NAS

Flavor 9.73* 8.65" 8.32> N.A® N.AS NAS NAS
20T
Taste 9.78° 9.26" 8.04° NAY NA® NA® NA‘

Texture 9.69° 8.43" 7.76° NAS NAY NA® NAZ

N.AS
N.AG

N.A¢

N.AS
N.A“

N.AZ

N.A.C
N.AS
N.AC

N.AJ

Color 9.81* 7.91° N.A° NAS NA‘ NA® NAS

Flavor 9.73% 7.58" N.AS® NAS NA‘S NAS NASFS
35T

Taste 9.78% 7.54® N.A® NAS NA° NAS NAS

Texture 9.69° 7.37° N.AS NAS NAS NAS NAS

N.AS
N.AC
N.AS

N.AC

N.A.S
N.AS
N.AS

N.AC

N.AC
N.AS
N.AS

N.AS

a—e : Means with the same letter in row are not significantly different

(p<0.05), N.A : Not Attained
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Table 6. Regression equation of indicators of tuna and mayonnaise
samgak-kimbab during storage at 10, 20 and 35T
according to microbiological or chemical indicators

Indicator Items ngl)p ' r a’ b”
Total plate count 10 0.98 2.92 0.098
(log CFU/g) 20 0.91 4.10 0.122
35 0.90 4.47 0.140
Coliform (CFU/g) 10 0.94 -85.1  15.385
20 0.96 -87.2  19.663
35 0.95 16.64  21.541
pH 10 0.98 5.83 -0.013
20 0.96 5.76 -0.019
35 0.95 5.71 -0.025
Acidity (%) 10 0.97 0.014  0.0002
20 0.98 0.015  0.0003
35 0.99 0.015  0.0004

x : Correlation coefficient,
v : Regression equation Y = a + bX, Y = value of quality indicators, X = storage
time.
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Table 7. Estimation of shelf-life of tuna and mayonnaise
samgak-kimbab during storage at 10, 20 and 35T
from regression equation by total aerobic count or
coliforms count

Quality indicat Temp. 9 R . a Estimated
uall mndicator r egressionn eq.
Y (T) & d shelf-life (hr)
Total aerobic 10 098  Y=2.92+0.098X 34
count
(log CFU/g) 20 0.91 Y=4.10+0.122X §]
35 0.90 Y=4.47+0.14X 3
Coliform (CFU/g) 10 0.94 Y=-85.1+15.385X 17
20 0.96 Y=-87.2+19.663X 14
35 0.95 Y=16.643+5.385X 3
a : Y=value of quality indicators, X=storage time
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