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Effect of Adipic Acid on Extending Shelf Life of
Kimchi During Cooling Storage

Duek-Jun An'

Division of Food Resources and Manufacturing, SunMoon University

Abstract To delay the fermentation of Kimchi during storage and handling, adipic acid, was selected due to its low acid
dissociation constant. Sensory evaluation was conducted to find maximum dosage of adipic acid which does not influence
the raw taste of Kimchi and 0.12%(wt. of adipic acid/wt. of Kimchi) was selected. At 10°C, the optimum and maximum
shelf life was respectively 3.2 and 2.3 times longer than that of control. At 15 and 20°C, extension of shelf life was as fol-
lows: maximum shelf life with adipic acid was extended about 2.3-2.7 times and optimum shelf life was 1.3-1.5 times.
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Adg A, MRS RS B (339, 1991;
o)z} Aefek, 1994) AXE A= AFFH 2FS
pde) EgHe) FA% ¥ gaste 2719
(Initial stage), SAHFo 2 FAHA Jdu aHdFdA &
HAuto] =25k WA (Developmental stage), L8|
ArEate)] BASHE AR F2o] AFEE FIIEA
(Terminal stage)2 B4 FET 4 vk Z7|dA =
82372 deromonas spp., Erwinia spp., Plesiomonas
spp., Xenohabdus spp., LBEETL Bacillus spp. &
o] A&y, WIdAAE Leuconostoc spp., Streptococcus
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spp., Pediococcus spp., Lactobacillus spp., Eol A=
Hu, s7|@A e Hansenula spp., Brettanomyces spp.,
Torulopsis spp., Rhodotorula spp., Pichia spp. 59 &
R.9} Klebsiella spp. 5 THEg/dsto]l AEATH
AF7A AmEol L 7x]2] A B HEAaE 9
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AALREAEE (F)RERE 2R E TYste] ARE-st
Atk AF formula %(W/Wy= W& 79.1%, §- 8.3%,
FENFALARE), B ALZIR) 29%, ¥t
2.8%, HAARALAHE), E7HEXAA) 2.6%,
2.1%, A% 0.9%, R nkE 0.8%, TR A4 0.4%,
2| g2 ALAZFE), 2.5) 0.1%S ARSIt TS Hl
FE= B9 AAR L, MERFLR 458
o7t 3~4 em7t HEE JIEWFOR
3 HiSe wlFE e 2619 20%(W/V)
A7F AA o, 28 2ol AlFE &, Afuke
CFE A Ay, v A
= 34 emZ) HES Aoksled oF
g3k w9 S mEEA AXE A
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pHE AEE blenderZ vhfigt & =58 FHs}
o] pH meter(HM-35V, ToA Co)E °]&sle] A5
o} E24H2 AOACS HHHADS ARSI ABAIRE
blender = viglate] &S Fotx, 8] J4F 7,
0.5%(W/V) phenolphtalein-50%(V/V) EtOHE 7}8},
0.IN NaOH g0g Agr} 3oz W3 wriA
Z3} 243l lactic acid2 FHAFSIATH

3.0EEN
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blenderZ vIS &, HEE F 3k
238 ABsZ ARSI Leuconostoc

spp-2 )&k} PES(Phenyl Ethyl alchohol Sucrose)

2L

HiZ & ARS-SHSIT trypticase peptone 5.0 g, yeast
extract 0.5g, sucrose 20.0g, (NH,),SO, 2.0g, MgSO,
-7H,0 0.5g, KH,PO, 1.0g, phenyl ethyl alcohol 2.5g,
agar 15.0g, pH6.8, final volume 1,000 mi%t 2t} 0.1%
(W/V) peptone soln. A18-8lo} A RE BAHCR X s}
I PES BjA|e] 100 plE =3 &, 30°ColA] 347
WioFsPAA], dextran AL E 3 2 colonyE AU
t}. Lactobacillus spp-2l ¥ 715+ LBS(Lactobacillus
Selection medium, BBL Co.) A& 7|%3 m-LBS
(modified LBS) MRS AR&3FA0 M, 71 242 trypticase
peptone 10.0g, yeast extract 5.0g, glucose 20.0g,
KH,PO, 6.0 g, ammonium citrate 2.0 g, tween 80 1.0g,
sodium acetate hydrate 35.0g, MgSO,-7TH,0O 0.575g,
MnSO, 0.12g, FeSO,-7H,0 0.034 g, filtered tomato juice
200 ml, final volume
1,000 mis} 7t} LBS (BBL. ColAIE ol&3dk= 71,
Pediococcus spp. = 221817] wiEe] o] & AKAE
935t wlA 1L W3l acetic acid 2.5ml, sodium
acetate 35.0 g2 A713F m-LBS HIXE |83t A &S
A8 8481 m-LBS viHle) HFEF F, 30°ColA 5~6
o7k wisksle] FE Ageldth. T S8 PCA
(Plate Count Agar, Dicfeo) WX S ARESIITE. 30°ColA
2-347} wiFSt ¥, A5 Alrskartth

acetic acid 2.5ml, agar 150g,

4, 4ANgee BN

AR 23719 eg AZsle] adipic acid(EfbE T
Hest@it, Japan)E 0.12%(W adipic acid’W HAy7F %=
2 #A7RE 3, 10°C, 15°C, 20°ColA FEAIZIHA pH,
), RS BAEgTh T3 g2 2A adipic acidE
ArtetA] e PAE Azs 3719 2EoA 2aA)
A BAEATH

23 Y D

Aol thEt adipic acide] 7t AAS] s,
adipic acid® 2] 71X B2 X Hrik F, L8
WA m|e7), As), A57)e] FE panel: ol-&-ste] F3
Tkt oAt AEg AN A, A vtell dFE FA
A dosage= 0.12%(W adipic acidW )= 45
). ueba] B AFoiMe AALE GAS 93 adipic
acid®] H71FS 0.12%(W adipic acidW A= A8,
A7E 538}, AX)e] A%71E pH42~-pH 4.631 717}
o3, #5732 pH3.8 sl 7IZke R 7Pgsiiith
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1.10°C 7§ TH
Y27 X9} 0.12%(W/W) adipic acidE H7FsH HA]
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9] 10°C A AN LE patternS- ZFSFAct HETF
o] A&rlE o 1.7, 45718k of 111030, pHe
Z7) 5400 AAste] whasial 6Ll 4000 ZES
Z3H e AFE Ueigen, T 27] 045%
2 AFale] 9dAbel 1.25%0 =ed §, 2 8 S7Ishe
A JERNATE. Leuconostoe sppi 371 10° CFU/mI
FFoT Azvsled 3dAbe) 10° CFUmI 7522 F71%h
F, 2FH Adhs 4% ERSITE Lactobacillus spp.
£ 719 10* CFuml F#&o.2 AlZste] 343t
107 CFUml 508 Z7hket &, 234 J7iske 4%e
JeRlQitt. oF 8AxPA= Leuconostoc sppTt, ©1F
Lactobacillus spp7t &a52] ti--g A3k}, Adipic
acid®] 7S AHEE, pH7F 27l 472 Alzkete] 5
A7) FAE T, 159300 4007 sl o)F e
A ashs AT VERIOH, B4R 2719 0.5%=
AZES 20U 125%F 7R F, 8% TSk
A& JeERNITE thxt X)) visied 27190 pHF 5
3, AAETE 2O o8 adipic acid®] 7l WE R
AzZbAT, A7t #7171 oF 549, K8 71gke] oF 25
A=A )27 Xl vste zpzk of 32 W, oF 2.3 Hj
z718 A#AE JeRN AT Leuconostoe spp= F 710
10° CFU/ml 5208 AJ&kste] 10d2ke] 10° CFU/MmI 4
o ol 3, Ziade AFE dvehlded,
Lactobacillus spp= %7191 10* CFUml 528 Al#tet
o 15431l 108 CFUMI 5208 F7lskal o]F {35
A ashs AEE e REANA oF 12955
Bl Lactobacillus spp.”t Leuconostoc spp BT B TE
VeRHA S it AT Leuconostoc
spp., Lactobacillus spp., 4TS & o, H7kelA o
Ahg e Azhes BEe fAEA gt 9t AL
A5 Yehle AES 1082 3 o, oF sUaE veple
g AR viske] oF 2w AAElE ARE Jepdoict

2.15°C M ~H

T A9 0.12%(W/W) adipic acidE FH7Fst 71X
°] 15°C &E patterne Z3HATh W27 A, pHe
Z710) 54004 A|&ale] 44} 4.371K) F23] Bz
T MAM3] Aadhe Aoeg yeltorn, s 045%%E
A#Fete | 6AAA] 1.2%2 FA38] e T 1.45%7F
A MM STVeRE patterns VERAITE AE71E oF 14
A FE7)3Re ok 97Ut IAIES R Leuconostoc
sppE= Z71°] 10° CFU/ml 5082 Al &ste] 29 A}
108 CFUMm 7502 Z718t & 4437k {AE AL, o] F-
ZHedhe Aee JeRAUTE. Lactobacillus sppa= 6437t
A 108 CFUMI 222 A8k 9, MA38] F7tehe A%
S VeI, gl oF SAXAIE Leuconostoc spp.
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Adipic Acid F710ll i3t Z4R(e] M2 Kz 5 Az 71z Sl Bk ¢t 9

7}, ©)FHEE Lacrobacillus spp.7t F5] -5 2
A &arh. Adipic acid d7HAS AuEH, BE 3UAIA
pH 4.8% 41812 o]F 947 pH 3.92 HH3| €
A F, X3 sk A0R VEReH, e 1297
A 12%2 FHs 271k, ol =B st A%
7= oF 3.0d, SE715e oF 14500tk ol Tl
w)Eled AL7)= oF 2, §E1e oF 1w AAE A2
249t} Leuconostoc spp = EZWA 6431 10° CFU/MI
FFo7 2yt F 748908, Lactobacillus sppi= 271
o 10 CFUml &0 Aste] 12931 10° CFUMmI
szog Z7let 3 AR EE A JERAUCE o 8d3t
7R Leuconostoc spp.7}, ©1F-= Lactobacillus spp7t &
a5l BRro (X} Leuconostoc  spp.,
Lactobacillus spp., 207t & o), A7hREIA ol ks
2 AZEE §3e FAFA LUk 10°C LR} vws)
o ¥, wasdgel a3t th ghdke AoE veks
th A, 0.12%W/W) adipic acid7lt F7Fe ARl =
soC9] exxjol7t MBS Z TS THE A=
AZEH, o2 lste] 10°CY) A&7, fE71 AFEA
7} 15°CHRT} & 7oz Azbdn

3.20°C N H

2 X9} 0.12%(W/W) adipic acids H7He 34|
9] 20°C W& pattern AT dETE AHEH,
pli= 27] 54004 X&H 0= hste] BaTRA] 5YA]
37 20 ol2ylon, AEE 7] 045%M AAEE &
sAlel 14% FEo 2 FUHIAT As71E oF 074,
E7)8e oF 42%°0| QT . Leuconostoc spp.= F 7100
10° CFU/ml 5502 A#skel 1243 10° CFU/ml
zog Zy4e 3. hiele S epion, WEA
& oF 3U7kA] EF4] RS XSS Lactobacillus
sppE 3UAAA 108 CFUMmI 5208 #43] J71et ¥,
sxHE 4TS Jepldd. LEAA 3YAFEHE
Lactobacillus spp7t Edre] hH-E-2 AT Adipic
acid A7HEg ATiRE, pHE 2719 472 A% 19
A $AE T, Aishe 4TS YRR, e 2
7] °F 0.5%% AFEl} 62 oF 1.4%c] olE277HA|
A&Hoz Zrleiat A%719 §5718he 27 1.6,
530l%lt}. ol Tl vl H&EvlE o 23 W, K
z27)8ke o 13 8] Z718 Aot 10°C, 15°C &R0
w3le] G} oA & oz, UollA] Ak whel 3ol
Tl W nAEASe] o & FEE TR] )
ol Aoz Azt nAlES HH, Leuconostoc spp
FEAA 23430l 108 CFUmI #5202 HIXE Yt
& rashe ASS JeRNRIAL, Lactbacillus spp< |
A74A 10° CFUml &S FA% &, 443

W L A% &g rlo
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100 ef

108 CFUmI 502 3718k, ol fAse 34L |
ehR i}, oF 39 A7 = Leuconostoc spp.”t ©] T+
Lactobacillus spp7t Zt572] -5 2A|813ith. 10°C,
15°C ‘3‘}_19} WL IR 2 Leuconostoc spp., Lactobacillus
spp., ST B W, H7REAAM ol ddER A7tEe
e ’r}é}ﬂﬂ ‘3%9}‘:]’.
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A AHSIE US| A % e, of
8 7 BAgoR dlsle BEers] 21
Fi= 2ARQ Ago] FHI ¢A %L{‘— /g—EHo t}, oo E
AFA M= H],Q. AankA o] =] AAA g3 52
TEfste] AXAEE AAYNE A=kt

AR wEE A7) Hated AR {71k dF
0.12%(W adipic acid/W H=]) A7}
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?l adipic acidE
ﬁaﬁr,
10°C TEM e, FH7k-4 JVte) A5717F 7
7F 179, 54924 ¢ 32 v dFEeH, §-57]
Bhe 7hzh 1.1, 25U ZA] oF 23w W‘-ﬂ?it‘r.
2. 15°C oM, TR/ A7 A%717t 2+
Zh 1.1, 3924 <k 2.7 ) AFEf L H% Sind
e zhzh 97, 14.542A oF 1.5 v IF=At
3. 20°C gEAM=, TRV J7REe A7t 7}
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7+ 079, 1.6YEA, o 23] AR, FE7Is
& 7}7t 429, 5.392A oF 1.38) AEHAUY. B
E AL glojA] olabtas AdEe e T
HA gttt

2719 AR Ko} adipic acid®] F7HE F3td A

o wEE AANAE Aol FFe¥ Ao AEM, &
W 71E AR Holg o 7H P BN
W eEAd ZAE B 450D+ 9 Ao 47
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