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Quality Characteristics of Commercial Kimchi Paste

Seon-Hwa Cheon - Sang-Il Lee - In-Min Hwnag - Hye-Young Seo’
World Institute of Kimchi, Gwangju 61755, Korea

Abstract

Purpose: This study was conducted to obtain basic data for the quality characteristics of commercial kimchi pastes. Methods: The
physicochemical, microbial, and sensory quality characteristics of kimchi paste purchased from 12 companies (KP 1-12) were
investigated. Results: Commercial kimchi pastes contained a moisture content of 61.60-82.99%. The pH and titratable acidity of
samples were 4.88-5.92 and 0.56-1.58%, respectively, and salinity was on average, 3%. The reducing sugar content was approximately
67.35 mg/mL, and those of KP 8 was higher by approximately 100 mg/mL. American Spice Trade Association (ASTA) value of kimchi
pastes varied based on the samples. The commercial kimchi pastes contained capsaicin and dihydrocapsaicin at 1.51-7.84 and, 0.54-2.26
mg/100 g, respectively; sodium and potassium contents were 383.32-1,563.45 mg/100 g and 264.49-571.95 mg/100 g, respectively; and
the Na/K ratio was 1.21-5.48. The number of aerobic bacteria and lactic acid bacteria detected from 5.00 to 8.00 log CFU/g. The number
of yeast and mold detected from 0.50 to 2.66 log CFU/g. Coliform was detected at approximately 3-4 log CFU/g, whereas Escherichia
coli was detected only in KP 3 and KP 7. Overall acceptability of kimchi paste showed a higher score in KP 1. The commercial kimchi
pastes showed higher salinity and Na/K ratio and E. coli was detectedin some kimchi paste samples. Conclusion: Therefore, further
studies are required to lower the Na/K ratio, for recipe developments, and the standardization of quality and hygiene safety of kimchi
paste.

Key words: kimchi paste, quality characteristics, capsaicin, sodium, potassium

[. M2 of wel Ao AF/FA7F Wk Aow dHA Utk
71;(]‘—— ;(1 %E]i %‘S’.i H]E}— J,]_ _\?_7]%__1 = q_oo]:é_l_ A
o] 2AEA F23 YXE AAEE= LA Al@EAe] wo| oo Fast 9 W=7 1agt

20013 A2 F A (Codex) S ES3HHA AA 745‘1“’ i), getast 2 wWn|o 5o a3} Qo]
;5_;_]0] g/kl_,,]___ ;(]_uig}g m— %9_ O]X—]l:ﬂ—‘-y ol 7&? TTZ]?SH‘ZI’ E]] %Oa‘]- o:]z;_ a_
A AY g A-e] wet AMgShe w5} ‘T‘XH—H— 2THCho EJ 5 1997, Cho EJ 5 1998, Ko YT 5 2004,
=, 719, A7VEF T Apole} A=z wWHol GebA thef Ku HS % 2007).

rr
N

n{M 1:1\1 fo

i DhJr S5 FO7E e, I TR 20091 7HA el TR SETEY P AVNEE, S 71 247

£ (You JH & 2007). 71 & H% f<l Az Al FAR 3 g, o4 AR g H X253 St 529
i HHT, T, Lﬂh s, A%, AFol AHEEY, 2 A AN3 59 oy QQIER Qste] Sl AAE
A9 Ffel WA g AEY FAEY B o WA st g diFsE A AR AGARE E=
3 Rzro] HyiAY. 72X =E3 uks &), 7tE o AA7skal TKYi SH 5 2009). 7219 AFdA1 Ao
FREH 758 e FAEY s HHe = 2 A, A=, ‘ai-};_z 2 A AR 9D JFE 7)s
o 2 adgeA AAREY] dEel FARE 2 PR A D A zA ARk o] 27| 7HA] o] Eofo] A &

"Corresponding author: Hye-young Seo, World Institute of Kimchi, 86, Kimchi-ro, Nam-gu, Gwangju 61755, Korea
ORCID: http://orcid.org/0000-0002-2092-3553
Tel: +82-62-610-1731, Fax: +82-62-610-1853, E-mail: hyseo@wikim.re.kr

@ @ © 2017 Korean Society of Food and Cookery Science
@ el This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-commons.org/lice

http: //w“w ekfcs org nses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



10 =43t o]4k - 3ol

X

3

A7AA Tt A #E A7) o] FoA ﬂEP 53] 2
Ao AEEA, X2 7154 l g A, 2R
gt A+ 52 oodo) 9k & 2000dH z dko] 2 A
7+ &dshA OJH_LQOQDEKRyu JY 5 1984, Cha YJ &
2003, Lee MK & 2009), &A= 7154 ASE o] &3l
A zg 71554 ZJXH EA A starterS o] &3 AF, A
AR A AT, AA Az A B H71Ee] A
o] A7} FE o1 9}% FAlolthKu HS % 2007,
Liu W 5 2012, Bong YJ 5 2013, Cheon SH & 2016,
Kim DH s 2016).
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Fdel pHE T&8sE ARl pH electrode(Orion 3
STAR, Thermo Scientific, Waltham, MA, USA)E 24 ¥
o i;g]»g]_giolj:] ;(4781/\].1:‘— 1% ofd ok g% Z5}o]
3124(100 mL)3F ¥ o43#A3F o 20 mLE 0.01 N NaOH
8-H(Samchun Chemical, Pyeongtack, Korea)©.= pH7}
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2R O] Aol ofaf ALttt

(A—B) % 0.0009 X f X D
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H}%Al?ﬂon 2H]E 0.01 N NaOH 8429 mL=, £: 0.01
N NaOH &¢] &7}, D: 34wl S0 A 533 e

4, =

7233 Al oF 1 g2 FHF th 1008 345t o
I & oAl 10 mLE FHsle], AAF 2% potassium
chromate(Daejung Chemical Ind. Co., Ltd., Siheung, Korea)
1 mLE 7}k 5 0.02 N AgNO; &(Daejung Chemical
Ind. Co., Ltd) o2 A3} =73

(A—B) x0.00117 X f X D

AE(%) = 3

<100
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Table 1, Ingredients composition of commercial kimchi paste
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Sample Sub-ingredient Spice Seasoning Etc.
Salt, sugar, salted shrimp sauce, salted
. Red pepper powder, onion, anchovy sauce, salted Whangseoke Sheat extracts, water, blue crab
KP 1 Radish . . . .
welsh onion, garlic, ginger (Collichthys nireatus Jordan et starks) stock
sauce

Red pepper powder, onion,
KP 2 Radish, mustard leaf welsh onion, garlic, ginger,
shallot

Salt, salted shrimp sauce, salted
anchovy sauce, monosodium glutamate

Stock, glutinous rice paste

KP 3 Radish, mustard leaf . .
garlic, ginger

Red pepper powder, onion, Salt, sugar, salted shrimp sauce, salted

Glutinous rice paste, sesame,

anchovy sauce shiitake mushroom

Red pepper powder, onion,
welsh onion, garlic, ginger,
watery red pepper

Radish, mustard leaf;

KP4 chinese chives

Salt, sugar, salted shrimp sauce,
salted anchovy sauce

Sea tangle (Laminaria japonica)
stock, potato starch

Radish, red pepper,
mustard leaf

Red pepper powder, onion,

KPS garlic, ginger, shallot

Salt, sugar, salted shrimp sauce,
salted anchovy sauce, monosodium

Glutinous rice paste, pear
glutamate

Red pepper powder, onion,
KP 6 Radish, mustard leaf welsh onion, garlic, ginger,
shallot

Salt, sugar, salted shrimp sauce,
salted anchovy sauce

Glutinous rice paste, water

Red pepper powder, onion,

KP 7 Radish, mustard leaf . . .
welsh onion, garlic, ginger

Salt, sugar, salted shrimp sauce,
salted anchovy sauce, monosodium

Xanthan gum
glutamate

Red pepper powder, onion,

KP 8 Red pepper garlic, ginger

Salt, sugar, salted shrimp sauce,
salted sandlance sauce

Stock, sesame,
glutinous rice paste, water

Red pepper powder, onion,

KP 9 Radish . L
welsh onion, garlic, ginger

Sugar, salted shrimp sauce, salted

Stock
anchovy sauce

Red pepper powder, onion,
KP 10 Radish, mustard leaf welsh onion, garlic, ginger,
shallot, dried red pepper

Salt, sugar, salted shrimp sauce,
salted anchovy sauce, salted
Whangseoke (Collichthys nireatus
Jordan et starks) sauce

Glutinous rice paste, pear, sea
tangle (Laminaria japonica)
extracts

Red pepper powder, onion,

KP 11 Radish . L
welsh onion, garlic, ginger

Salted shrimp sauce, salted anchovy (Pr

Glutinous rice paste, maesil
unus mume) extracts, sea tangle

sauce R .
(Laminaria japonica) extracts

Red pepper powder, welsh

KP 12 Radish, mustard leaf . . .
onion, garlic, ginger

Sugar, salted shrimp sauce, salted Shiitake mushroom, hellinus linteus

anchovy sauce extracts, glutinous rice paste

Shanghai, China)® &3t th 1 tha B+ &l 583t
FHAR § ool WAL, ZFF 16 mLE 3450l
UV-VIS spectrophotometer(UV 1800, Shimadzu, Tokyo,
Japan)E AHE3te] 550 nmollA FBEE SASIATE ]
o standard= glucose(Sigma Co., St. Louis, MO, USA)E
o|-g3t TFFAS ¥ F AU IS A=A

6. ASTA(American spice trade association)Z}
T3 AEE §59F $ A0 E7|(FDT-12012,
Operon, Gimpo, Korea)oll Fo] Aox §F7] 2%
-80°C, ¥ 10 mm Torre] ZAsIANA 72417 SAAXS
of A3 AHEATE & FAAEE AR 01 g= 100
mL H8EFet2xTo H&Fg F acetone(Junsei Chemical,
Tokyo, Japan) 2= %85} shaker(SI-600R, Lab companion,

http://www.ekfcs.org

Daejeon, Korea)oll4l 200 rpm, 30&3F WHE-Z 3 F
o 7 (Advantec Co. Ltd.)d+A} o8 &
o 4

spectrophotometer(Shimadzu) & ©]-83
BFEE AT U A2 o83t e AFESINTh

ASTA %t =

7. Capsaicinoids &zt

Capsaicinoids 3 HES 93 A5 FEUHS o
Aglst A8 ¢F 25 g2 A3 methanol(J. T.Baker,
Phillipsburg, NJ, USA) 15 mLE 7}3F 5 90°Coll A 14]
2 7HE FE2E s FEE AYe WA H 25
mLZ F83t] 0.2 um filter2 o33+ -2 HPLC(1260
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infinity, Agilent, Waldbronn, Germany)® &43t%th. 2
#2 HITACHI Lachrom Ultra C18(2 mm IDx50 mm, 2
um)= ARE-319 2™, fluorescence detector(Ex/Em = 280
nm/325 nm)E ©]&3td A|E Y] capsaicinoidsE =3}
Aot o] W] o] 5L 0.1% acetic acid : acetonitrile(6:4,
v/v)(J.T.Baker)S A2 oM™, F45L 0.5 mL/min®l A
3, ARG 13 FUF 2 pbE FA5HA

8. O|EF71d

7138 498 918 A8 HAE]= microwave S
o|-g3te] FAEATE & #AsE As oF 15 g&
microwave-8- PTFE vesselol| 3t 24K Dongwoofinechem,
Iksan, Korea) 7 mL} #}:F8}2Ax(Junsei Chemical) 1 mL
E 713t microwave digestion system(C9000, Tekton,
Bucheon, Korea)= AR8-3to] 154 &<t 150°C7HA| 7<%
AR 180°CollA 1583t frAlste =d o2 a8l
th 31Mo] B A AR 59 T3 A4 w59
FHo2 34 F ICP-OES(Optima 8000, Perkin Elmer,
Waltham, MA, USA)Z 33] HHE 2A3qc). 24212
Table 29} 2t}

9. D¥=E=td EH

ool A, dd3e A® 10 goll 0.85% NaCl
(Junsei Chemical) 90 mLE 7}3}a] 183} stomachingd}te]
GAEZ 31438k tFS- plate count agar(PCA, Difco Co.,
Detroit, MI, USA)HIX|o] HEF3F F pouring culture
method 2 37°Cell A 48413t B Fate] A<=ttt

Zak#2] -9, MRS agar(Lactobacilli MRS agar,
Difco Co., Franklin Lakes, NJ, USA)°ll bromocresol purple
(BCP, Samchun Chemical) A|A|2F-& 25 ppm H7}ste] A
Z3F A& ARESFA o, Tt Y HoE o
AR 845 AI8E HiA|o] HFS F pouring culture

Table 2. The operation condition for ICP-OES"

Parameter Value
RF Power 1400 (W)
Coolant gas flow rate 10.0 L'min’
Auxiliary gas flow rate 0.20 L'min’
Nebulizer gas flow rate 0.80 mL-min’
Sample uptake flow 1.50 mL-min”

Nebulizer Concentric type

Spray chamber Cychronic type
Na (589.6), K (766.5), Ca (317.9),
Mg (285.2)

D ICP-OES: inductively coupled plasma-optical emission spec-
trometry.

Wavelength (nm)
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method = 37°CollA] 24 A1 v 98}l = colony @} yellow
WA JH-3-S- YERA colony(F714F AAHHE A3

ax g 3ol Ag, GAEE 3JX3 A S-S pouring
culture method= potato dextrose agar(PDA, Difco Co.)Hll
Aol HF3 5 25°C A 72413F v skl ATt

N Escherichia coliy 3 7t (coliform)2 T
HE 343 AR | mLE tide 2 oi@dd AT
petri film(E. coli/ coliform count plate, 3M Co., St. Paul,
MN, USA)oll HE3F 3 37°Co| A 24417 v kst A
e H2 A" T FH 71EE FAskaL d= A
WA O Z AFEAIL, E. colis AAE Tt é}% O
Fool 7125 AL A= e ATt

g zto| A AALE Fake] 74|
o] #53H 5’-"]‘%01% /‘]'“9-3]'04 AR BrphE S
29 10%s AEste] 714
E AN AT olw AlsE oF 20 g¥
&7 Fof 11]'6‘3]'93\9—”4, HeHrte 9 AH=
H(line-scaling method)®l| W} AAISIH T #5347 &
o7 71X ohdel oFoA HE A E(redness)2t W
AN F AA Fd 1/ FHflavor) 2 ©]F(off-odor), Bt
oAl THok(sweetness), Zksaltness), T-SKspicy), AATE
(salted sea food (Jeotgal) taste), ©]U|(off taste)2} A=
71 & E(overall acceptability)E %7}t

1. Az

ARdANE= By FFUAE ol Er)eoH,
SPSS Statistics(ver. 19.0, IBM Corp., Amonk, NY, USA)&
o]-g5ted Algel] wE AAgro] el one-way ANOVA
AAS AN o A-Q1 7d-9(p<0.05), Duncan’s multiple
range test=Z ARS-ZHA3IIH T

AT A PO SR, pH, ALE I
44‘— Table 3] YJESTE Al 702 okde] B3}
£ 61.60-82.99% % UER oM, A
%“’o} Ao 2 Yeiyth SR
5ol 2jolB JERZIOn, ol AZAPER SR
e ¥ 5O BAR B $RHE)S AT 2
P%k | mhe} ol 2 Apol7h yEhd Aom M
YA o7 A Iy AT 70X FF AF pHE
.80 Wl&lo]H(Chang JY 5 2011), A Fde] A= &
Z‘F %7) pHE 5.00-5.19 $%2E(Nha YA & Park IN
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Table 3, Physicochemical properties of commercial kimchi pastes
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Sample Moisture content I Titratable acidity Salinity Reducing sugar
P (%, WIw) P (%, wiw) (%, Wiw) (mg/mL)
KP 1" 79.0440.01" 5.594£0.01" 0.68+0.01° 2.5240.07™ 65.56+0.51°
KP 2 81.65+0.54' 5.50+0.01% 0.81+0.01" 2.80+0.04° 48.43+0.19"
KP 3 79.30+£0.358 5.47+0.01° 0.81+0.02" 2.56+0.08™ 61.23+0.70"
KP 4 78.5240.55" 5.19+0.03° 0.75+0.01° 2.66+0.05¢ 42.9440.47°
KP 5 80.35+0.03" 5.75+0.02' 0.62+0.01° 1.73+0.02° 65.84+0.27°
KP 6 80.36+0.03" 5.47+0.01" 0.77+0.01° 2.85+0.02° 65.98+0.45°
KP 7 82.99+0.40 5.67+0.03' 0.56+0.00° 2.44%0.05° 55.784+0.28°
KP 8 61.60£0.37" 4.97+0.02° 1.1620.01' 5.39+0.108 104.49+0.43'
KP 9 77.90+0.10° 5.58+0.02" 0.86+0.008 2.57+0.00% 74.4240.56¢
KP 10 75.10+0.19° 5.37+0.00" 0.92+0.03" 2.49+0.02% 74.14%0.14%
KP 11 74.07£0.65° 5.9240.01% 0.82+0.00" 3.13+0.03" 76.70+£0.36"
KP 12 69.22+0.30 4.88+0.01° 1.58+0.02] 5.35+0.08% 72.76+1.22f

Y Kimchi paste.

? Means followed by different in each column are significantly different at p<0.05 by Duncan’s multiple range test.

2003) 712 <Fde] pH7F X 9] pHOl| HI3] @& ZO =
Haxo] itk B AFeA E4% Al 312 S
ZUEHE oF 139 A3 ASE pHE 4.88-5.92 B
2 ook Uehtor BEd o oF 5449 pHE U
Eljo] AdaAFHT} et 28 Fo 2 RIS Al
T FKP 12 2 KP 8 Al59| pHE 717} 4.88, 4972 A
5 3 7P & pHE YERH oW, KP 49] 45 A3
T A} YT o2 YET AX Fde] pHE
Agde mE FoF AolE UEHoH, o] A|ZA}
9 Azdolyt FAse] MM, Al wet pH7F
24 Yepd Zo 2 Hlth

AX o] Ae= IE AAlA 71 A A8 A
Aol AJuj S} ohdol 3 BRE ol8st A
3k f714kel o3 Ae® F8 F7]4H2 lactic acido]H,
acetic acid, succinic acid, malic acid 52 HAHFL A
Aoz dEA YriBang BH 5 2008). E3] x| 3}
7)ol FojAle 9 FR7E S7hste] X9 Alukd
pH7F dX|3HA] ol A9 A8ks Yehe 23 AA
AFEZ 4E7F ARSE T QT gRkd oz gzl X9
HAMZE 04-0.75%°1H, 0.75-1.0%= A2 HF o
AR DA =TT 1% oY A5 AAS] & e
2 BuE3 tkLee YH & Yang LW 1970). & 729
Al Z2ARE Al A Fd ] AFEE 0.56-1.58% T2
B 0.86%°10 o™, A& F pH7} 50]8t2 Vebgd
KP 8% 129] 4AF=7} 1% o3 = FRIEQTh 53] KP
12 A2 A9 257} 1.58% 2 T2 A5l Bl oF 2
i A= A vehe fo]AQl AfolE B A THp<0.05).
ol pHe} HIRIAIZ oFd Alxe AHEHE A5 EA

do 2
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o g A7t
2] ohdo] Hi AEE 3.04%E Yukxow &
AER 3% A9 FARHAl UEFsTHHwang
000). A Fde] = Alsol wet {2490
o] YehfoH, KP 8 ¥ KP 12 Al89 dx= 7}
5.39%, 5.35%= =A YERRTE ¥ KP 5 A8 4
1.73%9] ¥=5&5 UeY Als F fFoHoz 714
AEE Yeiled, olgd Aol A Od A=
= FASY] T/ Z Hl&el 71913
Hoh 53] KP 89 A% Alm A4S AvEd o2
59} 9] FETEH] B2 Ut HUEA ol g
Hog bg& ABd H& FolHoR & d5F UE
W AR AZHED K 12 AEE FASE F7 AREH
ARG, 2 FHgo] KP 8§ THFoE Yol thE AR
Hla] d=7F Atidez =4 Uehd ez g
A DA ofbde) 3l FiFe Alsdd e o4
3l ZFolE YER) KP 82 A3 tjREe] Aol 3
T 6735 mg/mLe FAZTS FfH3ta AATH KP 4=
42.94 mg/mLe| gL FFS Yl AN s F 7P &
AS AA FHst Ao, KP 89 79 104.49
mg/mLe] LTS FF3laL o Als F M =2 F
A FFS Yehm Fdgkel vis) oF Levl =2
=A Jelth Shin JH $(2012)8 dATFoAs tiz+
9 =S J7he A9 Az A4S e o] 7.15-
9.68 mg/g TELE YERd BIH B Aol X ¢
do| g &7Fo] 42.94-104.49 mg/mL FFO2 UE
U AX 9} A oFd ke 3T dEFo] thEA YR
ot o= A9} AA] Fde] Aszge] o Aol2 7

v
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A ebdolAes Ao vl w2 HEY FAS(AE7
F, 15, A%, Zh7t v Sl vlE] &9 A 3 =2 8
4 e FFshr] W] Aoz AdHEiKim DG
= 1994).

2. Al ZIX] 2ol ASTAZY & capsaicinoids SH2F
IF7VEE A - A% IS vHL HS
AL YA e 82l0)7] wEell A drdellA ASTAZ
2 T8% Ax7F E Uk ASTARS Pl EsFodx
FH(American Spice Trade Association)ol|A] X|A3te] =4
Hog JF7bEel M g Yehd o ARSSie ©
AE 90-1107HA1Y = 255, 110 o3 o 3552
e S3W37F 2855 F2Nagwo] %
o2 d#HA JthLim YR 5 2012). AT A Fde
F2M AeE Adsty] fdste] ASTARS S48
% 10.97-37.07= Aol w} thFstA el om, Als
Z KP 11914 37.072 fojFoz 713 =2 ASTAZLS
UERATKTable 4). 712 Fdo] e ASTAZS &4
3k AT BHiE Qllen, Ku KH 5(2003)2] A-ollA
FEAA Y] ASTARES BA%E A%E B3 vl 9lof o]
o} vl Th B AFoA A" AlF A gde
ASTAZES 10.97-37.072 Ku KH 5(2003)°] B3 A%
ZAX2] ASTA W99 12.82-25.85HTF 27 =A] Ve
ot ol AAF AdulFo} ohdS ST FElol]
ol F241e] ATrt AduF Hute] sl IS

flo

T,
o i

Table 4, ASTA" value and capsaicinoids contents of commercial
kimchi pastes

Capsaicinoids (mg/100 g)

Sample ASTA value — - —
Capsaicin Dihydrocapsaicin
KP 17 17.96+1.65™  4.12+0.08° 1.62+0.04°
KP 2 24.18+0.28" 1.51+0.15" 0.54+0.05"
KP 3 20.17+1.22% 2.86+0.26" 0.89+0.02°
KP 4 10.97+0.77° 3.31£0.07° 1.09+0.13¢
KP 5 15.47+2.33° 3.32:0.09° 1.09+0.02°
KP 6 22.30+1.05 4.53+0.01° 1.44+0.05°
KP 7 16.88+0.73" 4.18+0.38" 1.11£0.06°
KP 8 11.84+0.83° 7.84+0.37" 2.26+0.09"
KP 9 26.20+2.76% 3.34+0.21° 1.44+0.03°
KP 10 19.47+0.14% 4.61+0.10° 1.47+0.00°
KP 11 37.07£2.14" 2.53+0.30° 0.98+0.07°
KP 12 16.85+0.79" 1.84+0.04° 0.54+0.01°

D ASTA value: American spice trade association value.

? Kimchi paste.

? Means followed by different in each column are significantly
different at p<0.05 by Duncan’s multiple range test.
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of X FFrRT A vehd Ao=w Azt

IE7HFe] w8k AJE-2 capsaicinoids SHEEE vl
<8t AZ7} capsaicine 10022 & o dihydrocapsaicin
©] 63, nordihydrocapsaicin 11, homocapsaicin 5, homodi-
hydrocapsaicin 32 & ¢4 QIthKu KH & 2001). ©|&
7o 2 AE A oA mieute] FFE olF &
capsaicin®} dihydrocapsaicing #41¢F ZAI}= Table 4]
YERRITE Al A 3 9] capsaicin 352 1.51-7.84
mg/100 g& 2 YEPG O™ dihydrocapsaicin -2 0.54-
226 mg/100 go= UEsth Al A gel B
capsaicin ¥ dihydrocapsaicin 52 3.65, 1.21 mg/100 g
TEOE UEoH AgHe IE {FolZFQl AolE B
FHp<0.05). A5 F KP 894 capsaicin®} dihydrocap-
saicin $FaFo] Z7; 7.84, 2.26 mg/100 g &2 7Hd =& 3
FS UEeH, I 322 KP 6 ¥ KP 10004
capsaicinoids o] =A YUElgth HiH, KP 2 ¥ KP
1290141 capsaicinoids $H&Fo] 27 2.05 2 2.38 mg/100
g2 FoAI ztolE Ve 7Hd BA e o]
gk Zpol= A el H7bEe FAR T westE Y
= 157 el 3 A0 g tE AR BlE] 1%
7HE o] m2 ZX] oA capsaicinoids O] =
Al vebd 2102 AZhHE

AFAFREZTHANAE A9 wfute] J=E cap-
saicinoids ¥F&(mg/kg)©] 4.0 MY A 1GA (=S
gh, 4.0 o] 12.0 PIREY A9 29AI(EF 2y, 12.0
oldd g IEA(MB o2 FE3tal UTH(National
Agricultural Products Quality Management Service 2016).
B ATl 24 Al AR P ASHFRETE
of ot ml&Bt THS HIeRS W BT vle Bt
SF=L, Cho EJ 5(1997)2] viFAX9] A7 HFESHA
TolA gHE HJuiFet AAFIY wEPIE(%)
80.8: 1928 &3t AAE A=Y A HFHo=
A9 m&u == KP 2 2 KP 82 A|9J3 ZE A
oA BHE mj& gt ] S ZoE AT =
3k KP 29| 739 <=3+ ol s, KP 8¢ 739 wi&
glol] SFeleg Algd mE zlo|E YEld Zo=E A4

d

3. AIE} 7Ii| OFLEIQ' _l?_jlgl

oo
B4R Fdel F714ENa, Ca, Mg, K) &

HI

2 dge B
Mg A Table 5ol ERIATE AR pdel
EF FEe A= 7t U Aole JEhH Am 3

f

KP 894 1563.45 mg/100 g2 2z og 71 =7
UEelkom, KP 12014 1434.91 mg/100 g2 F WA=
2 UEF S YA A3 ZA g B
UEF e 798.25 mg/100 g2 KP 8 U KP 129
749 oF 1.528) 9 =2 YEFS Fhste AS &
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Table 5, Inorganic elements content of commercial kimchi pastes
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Inorganic elements content (mg/100 g)

Sample Na/K
Na K Mg Ca
KP 1" 691.31:£63.72°? 353.64424.70° 57.75+6.99% 76.15+9.76° 1.95
KP 2 715.70+8.73% 342.511.74" 39.89:£0.82° 40.52+0.17° 2.09
KP 3 577.70+4.63" 356.67+12.11° 50.00+0.57" 43.72+0.30" 1.62
KP 4 652.18+8.80™¢ 344.07+6.32™ 43.25+0.95™ 43.16+0.48" 1.90
KP 5 383.32+ 6.32° 317.93+1.68" 48.29+4.70™ 65.74+4.96° 121
KP 6 666.41+31.26™ 330.27+11.95% 51.40+0.31% 55.50+0.15™ 2.02
KP 7 619.68+27.03™ 264.49+12.19" 41.77+0.86" 42.87+1.57° 234
KP 8 1563.45+132.07* 467.36+36.88° 80.78+10.0" 54.30+8.13° 3.35
KP 9 617.97435.99™ 403.02+14.21° 57.52+1.72% 63.80+0.85% 1.53
KP 10 574.32+14.83° 337.87+8.80™ 42.81+0.39™ 77.90+1.04° 1.70
KP 11 763.60+14.73¢ 362.05+8.77° 52.19+1.07 87.46+9.42" 2.11
KP 12 1434.91+89.39" 571.95+36.23" 63.89+8.93° 47.24+8.52" 2.51
Y Kimchi paste.

? Means followed by different in each column are significantly different at p<0.05 by Duncan’s multiple range test.

T AT ZE FEFS B 380.06 mg/100 g TFES
2 Yelgtom, AlE F KP 12014 571.95 mg/100 g ©
2 7 w8 IS UERA v KP 7914 %91@2_%
7V ZE gl e Ae I F AATHp<0.05).

= AR PH Pl

9 Be dFe 47

39.89-63.89, 40.52-87.46 mg/100 g F+=2C 2 YENITH

Autr oz Axe| HF T
RAAH A EET) we

(Kang KO

S g
o =1

2.3% Abo]ol A

Zlog Hago] glom, k=<l |
d ag AHAZN A Vdse Aoz A AT

5 1995, Song MR & Lee KJ 2008). A<12] 1

d 27 Hd AHFE = H9 86 g FT0] 9.0 g
dHo] 107 g, St A9 o 12 go2 g2 Y}

=°l B8l &5 A

Kim HY 2011, Lee MK &

FHFo] =& HoltlLee MK 5 2009,
5 2011). YEFS @4%01

ESTE 18YE TS /“%4 Age] MY Eo] F
7¥ehE Ao® AR Ao| F YEF
< ks AsA7lE /oA a3t e o=
DASH(dietary approach to stop hypertension) 175 %3l

1 E A tHObarzanek E 5
3t z]—%ﬂ—t« HE

HAFE Fole

2001, Sacks FM %
F AFH Ao A ZEe HHE F

i

2001). &

ANAE W) MEF W AF AT 59} 2 7E AU
el el HE e RAAUTHKim SM 2013,

Marketou ME -5

= 2013). &,

EFZENaK) Bl &S 1

off 7HHAl w5 ‘1‘ IFSH of gt 252l <Y 5l 7id=E

e w9} 4

2 2 QRN E

gelslo] 2ol
Z23= A

HEF9 ‘_“l‘%‘ deﬂam =3 HEe £33

715597 SFHEHAKGoto A 5 1981,
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Lim HS &

2013). A rE HEF HAFHAE FAaA77] % 4
T2 Park SJ 5(2007)2> =g] Al %Jc’é(o.M% NaCl +
0.16% KCI)& °]-83l Na/K HlE&2 12 A3 et
< Basigch B dAFoA Al X Fde] NaK vl
&< B4 Ay, Asel wet oA AolE YERY
w 1.21-335 T2 YEC T H 2.059 NaK Hl
£< YeRULE Al F KP 5 2 KP 9= Na/K H|&9]
121, 153052 7 A Yehdt A NaK BlE<l 19
7V A YERSTE HEE KP 8 2 KP 12+ Na/K H]E9]
Z¥7y 335, 2512 HZA Na/K HISET 2389 == =7
etttk 53], KP 129] A% & Algel vis) 2§ 3
o] =4 Uelgou UYEF dEko] AgFow =
AE2HT Eof NaK ¥E&% =4 YeEld Aoz dos
o AAE Aduiset A ofde s wet
Na/K H&S iéjﬂ Ro AlEEE X gd AA
o] dx7t UF =7 "ol NaKe HlES 19 71HHA
xA3t7] ABHHL A Fde YEF TFS 3=
a7 ok wepA FE A Fe YEEZF HlES
12 HA3AZ A9 E MdestAY £F 2 dAES
AH&St] UWEF S HASATE d77F TLT A
o7 AzteEn

4. AME x| 24

o O|M=E EM
Table 6-& A2 Zjil %“ 9] Hx
=

é b |
Aog A% A g 12%] YAHEFE 5.87-8.17
log CFU/g®.% UrEP"E} A2 71 ] b o] QulA| S
T WEHOR 6.52 log CFU/ge]l AZHALH AR
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Table 6, Microbial properties of commercial kimchi pastes
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Microbial properties (log CFU/g)

Sample Total aerobic bacteria  Lactic acid bacteria Yeast and Mold Coliform E. coli
KP 1" 6.46+0.04" 7.05+0.05" 2.22+0.06% 4.20+0.04"® ND™
KP 2 8.17+0.03" 8.25+0.011 2.27+0.05% 4.37+0.018" ND
KP 3 6.42+0.03° 6.39+0.09° 1.00+0.00° 3.77+0.03° 1.39£1.96
KP 4 8.15+0.00" 8.19+0.04' 1.95+0.07° 3.700.05° ND
KP 5 6.23+0.02° 6.22+0.03° 2.66+0.09° 4.510.07" ND
KP 6 5.9620.04° 5.33+0.03° 0.50+0.71° 4.61£0.02" ND
KP 7 6.200.03° 6.1120.00% 2.05+0.05% 4.50+0.03" 1.65£2.33
KP 8 6.17+0.04° 6.10+0.08° ND™ 2.54+0.09° ND
KP 9 6.16+0.06° 6.430.05° 2.39+0.04% 2.84+0.03° ND
KP 10 5.81£0.01° 5.64+0.08" 2.1120.10% 4.09+0.07" ND
KP 11 5.87+0.02° 6.68+0.04° 2.33+0.01% 1.00£1.41° ND
KP 12 6.60£0.09° 6.55+0.03" 0.50+0.71° 3.15+0.21 ND
Y Kimchi paste.

? Means followed by different in each column are significantly different at p<0.05 by Duncan’s multiple range test.

¥ ND: not detected.
Y NS: not significantly different.

w2} FoA4Ql 2FolE UERA ATHp<0.05). A& F KP 2
2 KP 40]A4 8 log olFo® 7P We Ak ATt
AEEReH, KP 10 Z KP 11914 ¢F 6 log o2
AeHH ARk Aldart 78 A AEHAT

A A o] ZAitare kit visg A
&S el 533-8.25 log CFU/g AZHATE A9
w2t FoAQl ZpolE YEH IkAlTEet LA
KP 2 3 KP 404 Z+7} 8.25, 8.19 log CFU/go. & 717+
B w7 AEE v 7P A2 2 E KP 60
Al UERHTE Chang JY $(2011)9] Aol E = Al
AAREH, 2714, t71shel 7o 3 dukAld
5 B A7 2447} 6.48, 5.93, 6.95 log CFU/g AZ
HAow, Zitre] A A2 532, 478, 630 log
CFU/g A=2HH t714e AlagdAlelA 7P we &
7t AEHATGE Baustgoh =3 Cho SK 5(2012)9
ATl E S & ARA AFe nAESE &
A4S BAZ A3, A8 AXY A dukAlget 2Lt
T57F AF Akelel 4-8 log o2 AESEHH AlE1te
& AAE YeRd ¥, gk A RZA = oF 8 log
o2 HAEHJua Rusiity B A7 A Ikl
D Rkttt B Ao g2 27} 6.52, 6.58 log CFU/g S
2 Yehd Al XA Bi" dukdd g skt
<l 8 log FERTH O A2 RoR et o2 A
ol Al Xl Hls| A el HrtEe IS
71 R0 Hlgo] FH O R ol AH o7 uAY
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Eo] AA AZEH Zo= A7, 1A s dY
Hj oA 71R1E = mlAEo] EFE A 7] wlZol Al
Aol wls] A& <7t

A 2 Fde] &R 9
CFU/g =22 HAZEHA
o2 UEMIULE AF F KP 89 A9, B8 L FFo]
7 BEAEERCH, KP 3, KP 6 2 KP 12914 % 1 log
olate] #47F AEHAUTE. 23U KP 59 7§ 2.66 log
CFU/go 2 7M4 B2 85 9 F3o|47 AEH%on,
71 TS 502 KP 9 ¥ KP 1194 &% 9@ FFolLr}
ol A=A

AT 1.00-4.61 log CFU/gC.2 HEHW AR
W2 o4 ztolE YERAATE F, KP 11914 1 log
FOF fFoHoR I H2 #57t HEFHULH, KP
604 7 B w57 AEHUATHp<0.05). tEHHE.
coli)®] 749, tiii EHE =AU KP 37 KP 794
ZY7} 1.39, 1.65 log CFU/g HZE o] YFAISA %
o] 245 J& AS FRISAT o= AA ¥ Al
Z A dRAE #Y v 9 ERAT A dEHE
3 Jepd Zx= daEth d9 AF3Hd= PAF
oAl AT AdAF st SHo= HE st
Qom, g 0157 : H7ol| thste] S0z st
3 ITHKorean Food and Drug Administration 2016).

5. AIEH 2| Yol BSE S
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Table 7. Sensory evaluation of commercial kimchi pastes
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Appearance Odor Taste

Sample Salted sea food Overa?l.

Redness Flavor Off-odor Sweetness Saltness Spicy Off-taste  acceptability

(Jeotgal) taste

KP 1" 538+0.52"2 525+1.04™ 3.88+1.64° 5.38+0.92" 4.63+0.74®  6.13+0.83° 4.50+1.77"™  4.00£131°  6.00+1.41"
KP 2 638:0.92° 5.5040.76 4.38+1.06" 5.1320.64 5.38+0.92"° 4.88+0.99"  538+0.92™!  4.38£1.06" 4.63=1.30"
KP 3  7.00£0.00° 5.88+0.83 3.50+1.69° 5.38+1.30 5.00£0.76™°  5.63+1.30™°  5.00£1.20*  3.63+£1.30°  5.13+0.83°%f
KP 4 6.75+0.46° 5.88+0.64 4.25+1.28" 5.63+0.92° 5.50+0.53°  6.00£0.93°  5.25+0.89"¢  3.63£0.92° 5.504+0.53%"
KP 5 538092 5.63+0.52 4.00:1.31° 6.13:1.46" 4.38+0.52°  5.75:1.28™  3.38+£1.19° 3.25+1.04°  4.38+0.92"°
KP 6 4.88+0.83" 525+1.39 6.50+0.93° 4.63+1.06°  538+0.52" 538+1.19"™  5.88+1.73°  5.88+1.55" 3.50+1.07"
KP 7 4.50£0.76° 4.75+0.89 3.25+0.89° 5.00+1.51" 4.38+0.92°  5.38+0.92™  4.38+£0.74°  3.25+128" 4.88+0.64°*
KP 8 8.13£0.64° 5.13+1.96 4.25+1.49° 625+1.16° 5.630.92*  6.00£0.53%*  4.75£1.49"  3.75+1.75° 5.88+0.35
KP 9  6.63£0.52° 5.88+0.64 3.75+1.28" 4.63x1.06° 4.75+0.89%°  5.75:1.04™  4.75£1.04"  4.13%1.55" 4.13+0.64"
KP 10 5.50£0.53" 525+0.71 4.50+1.31° 4.38+0.74" 5254071 5.88+0.83™  7.50£0.93° 4254128  3.63+1.06™
KP 11 6.75+0.71° 4.63+0.74  6.00+1.41™ 5.13£0.99" 4.63+0.92"  5.13+0.83"™  6.38+1.19%  4.00+1.41° 4.38+1.06™°
KP 12 7.8040.42% 538+1.60 4.75+1.58™ 5.50+1.77" 6.00+1.85°  4.63+0.74° 5.00£1.31°¢  3.75+0.89°  4.13+0.99™

Y Kimchi paste.

? Means followed by different in each column are significantly different at p<0.05 by Duncan’s multiple range test.

AT A opdel B SRS B S8 9
BEHES AE), WA P LR, I3, A,

ok, wj2ul, At oln)), AA A 7|E=E Bkl
TKTable 7). &2 81loA F& AEE H7Ig A3,
AEHEE FoZHQ zHolE YER KP 63 KP 794 7}
e HEE ol B Ay} oF3lk Zlo g e ut
H KP R2AA= 7HE 52 HATE Byt FAA= 2
A de] 3f FolAMe= AR FoF AolE YE
WA gdgkom o]F A= KP 6 & KP 11014 7HE =
A4S wol g dEo A3 Tl A Yebgth Al

Fdo] Tdubel A= Al T KP 89lA 7H =2 A
wol=d ole st oz el Aol X5}
= gRlstAint &ute] A9 KP 5 2 KP 704 7}
2 HA4E Yo ddEe] & Al vld) A
A 7= WhE, KP 12 2 KP 89 A% #AuS 4
A wrle ASE YERTh ol A Fde] 95 ¢
UEF E4Z23e} dA8l= 2122 Na/K H|E°] 1212
7Hd @A UG KP 5014 3idEo] Auke ofstA =
7e ASE Yeigth vk KP 194 foldo=
7 =4 UEbt e, KP 12014 7 wbA et
(»<0.05). AZATN = A|F WE =olE YERH KP
10014 7} =2 A& Yepd v, KP 594 714
@ AeE YA ol2ld Aol theket AERo
A7HrT 2 A7l wet Adste] x|k yERhd A
o2 A7t olndA = AREE F% 2o)E YE
W KP 6945 £-912 ztol& YERATE KP 69 7%,
ol ¢ oju] BEA & HFE YeElY FdEo]
& Algol Hls| A3k g+ 202 YERTh A
ARl 735 E HS A W oyl Anlo] HEo g Hrt

Of

Nood e )y N rfo
il

e

N
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Ho, o] @ o]Hs} e KP 19 71557} 7 A
B7EE T O vy o' wute] g KP 8 > KP 4 >
KP 39 A2 H57h A4 vehd ¥k, ojn] 8l o]
Ha7h =4 vebd KP 69 A3 H7t 7P 22 A

o2 YEyi

Al A R 125 TUste olEEhd J mAlE

&l AX] kel #HAT
4 AAAF e 7]
Z AR AFstaa B AFE FYsT. Al A

2 °F 76%°] e Tt AU Al AR e
pHE 4.88-5.92 H(HT 54H)E ThFsHA Uehton,
AEE 0.56-1.58% FFOE H 0.86%°]UTh AEE=
3.04%°1 o, AT 17] AEKP 8)E A9l i
ol AlgoA HiF 67.35 mgmLe IAIFS I3t
2o 8 Yesth A 22 P F2Me AxE o
o5h7] 98 ASTAZS 10.97-37.072 Aol WE fFo
Z Zpo) 2 YERN O H(p<0.05), 2] FFel vjLat A
% capsaicin ¥ dihydrocapsaicin &% 77} 1.51-7.84
2 0.54-2.26 mg/100 g M= YERSTE Al# AX] dd
o] YEF ¥ ZF I HHZHoE UYEF Tl
798.25 mg/100 g, Z-FIHFS 380.06 mg/100 g & L}
wow, AR F KP 5 2 KP 92 Na/K H]-&0] 19 7}7}
& o2 RIS AF X FIY Il
AHETE 9F 6 log CFU/g 0] AEHAUeH &%
2 FFo] = tlFEE] Al8o)A 0.50-2.66 log CFU/g

rr

AL |

g
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