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Abstract This study aimed to evaluate the physicochemical and microbiological
quality of kimchi seasoning products purchased from an online shopping mall,
using cluster analysis to inform consumers about the quality of commercial kimchi
seasoning and enable them to make informed purchasing decisions. The clusters
were classified into four groups: CKS02 to 03 (group 1), CKS04 to 05 (group II),
CKS07 to 09 (group IM), and others (CKSO1, CKS06, and CKS10) (group IV).
Principal component analysis (PCA) validated the cluster characteristics and a
strong correlation between the moisture content in group I, salinity in group I,
capsaicinoids content in group I, and pH in group IV. Highly significant
correlations were observed between the L (lightness) and b (yellowness) values ,
solid and moisture content, and viscosity and solid content of kimchi seasoning.
The findings of this study provide information on the baseline quality of
commercially available seasoning products, and it is expected that items with a
high correlation among the seasoning qualities can be used as management
indicators to ensure consistency.

Keywords kimchi, seasoning, quality, correlation, principal component analysis
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AR 3 S ekEHA FHAF AAetal Al FAlolek(Yi
5, 2009). E3F FA EH-T} A AHRHEC] HYY STt
715 9159 AES AFstHA AAE 7oA AH
H@7F 9= Blgo] Fa Aaska glow, Ald A9 8
7} 3A F7Fskal QAtHKu 5, 2013; Yoond Hwang,
2005). 2ol AEolYy A FeAde Hale]
2} QIS B3t Wj7F G55k lon, HojAo] 2
HMRO] #4]o] Zjx] 1 9loj(Yang¥} Cho, 2015) #A
£ oA A4 @7} B 7H= sl 840 Helst

A AAE @2 F =S A wiFe 4E g9 1=
slo] A “A] DIY(do it yourself) NE & AN&5}e
o] AlTEI QthKang 5, 2015).

A18g vhAlo] 7HE3SE 1 f-5Ado] Walelol| whet 4
A Az Y AE] BHAL thEslE T glow, ofof w7
o] FA =R A et g Soll et At E3F X &H
O = o]RojA| 1 Qit. A HjFe} THE AF= Al 4
sl AP, &5 A, A2 NG &, 95 w22 IA
AlZbol| wE 54 W3}, &g TR0 WE FEE4 vl
5 B4 AT A A HHOE tofstA =0
2FHChoi 5, 2015; Han, 1994; Ku 5, 2013; Lee,
2008; Lee &, 2009; Park, 2004; Park &, 2013; Shim
5. 2003). AA gl TAE A vHAR 158 vk
Ho|AE H7bRS gejet 43 a9 A} &9, &3t
=2 9@ y3ffo] o] 73] ofd ARl WA= O*S’E"ok,
ofgtE H7PF AA a9 F4o A= IF, Svks
7okl 2AIGE A Y FHEA, starter E BA A
A A7 A2 Fd 9 2do] AA9 F4o mAl= I,
FARZE 429 F4 54 nAle 9% FART #EA
A &4ol HAe IF SoE UYsHA olFojF o
(Choi, 2003; Kang 5, 2015; Ku 5, 2005; Nha®} Park,
2003; No &, 1995; Sung &, 2019; Yu &, 2016) &
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At ZA4 08 $3E|o] it
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AA X AEY T EAGES 15| Yol blender
(HR1372, Koninklijke Philips N.V., Amsterdam,
Netherlands)& w&8HE4)st7] A}t =9 Fd 50 g=
petri dishofl o} ARRlg &gste] Z2lstiint.

2.3 ME =X

Blender2 wfsto] 435t Al2E WA 109 99
petri disho] B3 o2 XA (CR-400, Konica Minolta
Inc., Osaka, Japan)& AMEsto] Bk (lightness, LEh), 4
T(+redness/-greenness, a%h) ¥ AL (+yellowness/
-blueness, bzh)E =AU

24 FHE 5%

Blender® wtfjoto] FASKE A|2E HFAo] 300 mL4
&o} viscometer(DV-2T, Brookfield Engineering Inc.,
NY, USAYE ol-&sto] &4513ltt. 20T o)A spindle NO.

6E 0|85l IHAEEE 50 rpmOE AFRoA 187E
WEE & 33] §HE EA5to] Htgte ARSI

Blender® vhafste] #&3ket A& 3 g5 AHes] 3t
T HolA & Z%7](MB 45, Ohaus, Pine Brook, NJ,
USAYE ol-&sto &43t3itt.
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Table1. Ingredient composition of commercial &imchi seasoning

Sample Sub-ingredient Spice Seasoning Miscellaneous
CKS01" Radish, Red pepper powder, onion, Salted shrimp sauce, Glutinous rice paste,
mustard leaf welsh onion, garlic, ginger salted anchovy sauce sea tangle (Laminaria japonica) stock,
Leuconostoc-fermented solution,
gelatinized rice flour
CKS02 Radish, Red pepper powder, onion, Salt, sugar, salted shrimp, Wiater, grain product
mustard leaf welsh onion, garlic, ginger salted anchovy sauce
CKS03 Radish, red pepper,  Red pepper powder, onion, Salt, sugar, salted shrimp, salted Glutinous rice, pear,
mustard leaf welsh onion, garlic, ginger anchovy, salted anchovy sauce, corn syrup
monosodium glutamate
CKS04 Radish, Red pepper powder, onion, Salt, sugar, salted shrimp, salted Glutinous rice paste, sea tangle
Chinese chives welsh onion, garlic, ginger, anchovy, salted anchovy sauce (Laminaria japonica) stock, green sea
dried red pepper fingers (Codium fragife), sesame,
shiitake mushroom
CKS05 Radish, Red pepper powder, onion, Salt, sugar, salted shrimp, salted Rice paste, water celery, sesame,
Chinese chives welsh onion, garlic, ginger anchovy sauce beet
CKS06 Radish, Red pepper powder, Salt, salted shrimp, salted anchovy  Stock
Chinese chives welsh onion, garlic, ginger sauce
CKSQ07 Radish Red pepper powder, Salt, sugar, salted shrimp, salted
welsh onion, garlic, ginger sandlance sauce, monosodium
glutamate
CKS08 Radish Red pepper powder, onion, Sugar, salted shrimp, salted anchovy, Apple, pear, glutinous rice paste, sea
welsh onion, garlic, ginger salted anchovy sauce tangle (Laminaria japonica) stock
CKS09 Radish Red pepper powder, onion, Sugar, salted shrimp sauce, salted  Water, apple, pear, glutinous rice,
welsh onion, garlic, ginger anchovy sauce, monosodium dried alaska pollock head, sea tangle
glutamate (Laminaria japonica), songgo
mushroom
CKS10 Radish, Red pepper powder, Sugar, salted shrimp, salted anchovy, Water, stock, glutinous rice paste,

Chinese chives welsh onion, garlic, ginger

salted anchovy sauce

corn syrup, Lactobacillus-fermented
solution

"Commercial imchi seasoning.

2.6. pH ¥ e FF

A&+ blender® vhfjoto] #A5HE A2 FH|5H L
o, pHe A=) pH electrode(Orion 3 STAR, Thermo
Scientific, Waltham, MA, USA)E ## o] 45}
o JPAE= AR %F 1 g& Folo 7}otoq
10081 3]43%t | ofTFHHYUNDAI Micro No. 10,
HYUNDAI Micro., Ltd., Seoul, Korea) % 20 mL9]
0.01 N NaOH &9(Samchun Chemical, Pyeongteak,
Korea)2 & pH7} 8.30] & wi71A] AAstqict. AnHlE
0.01 N NaOH &9 AH[F2 th2 Ao o8 A4t s
AAksie.

=za A=
oI T =

(A- B x 0.0009 x fx D
S

AHAE = 100
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Ar B Ao 4HE 0.01 N NaOH |99 mI4
B vlErAgo] 46| 0.01 N NaOH €99 mL4
0.0009: 0.01 N NaOH 1 mLol| A935k= lactic acid(g)
£:0.01 N NaOH &99] g7}

D: SRS

St A= AFH ()

27, 95 % N84 ngE 55

Blender® ulalsto] #2311 A& 2F
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)
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(PAL-ES2, Atago Co., Tokyo, Japan) @ 244 gLA
(Atago PAL-1, Atago Co., Tokyo, Japan)Z =754t
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2.8, Capsaicinoids 241

Capsaicinoids $FF2 Lee?t Kim(2013)9] ®HS &l
Sto] S5tk A= flof AR A& 9F 2.5 g2 &
Zdto] 95% ethanol 9F 35 mLE A7 3 60TolA 30&
7F 7HE &L 59tk 0] gEEH YZ46te] 50 mLE
AE5t 0.2 pm membrane filter2 o35t T HPLC
(1260 infinity, Agilent, Waldbronn, Germany)= 45}
At 2L Lachrom Ultra C18 column(2x50 mm, 2
uL, Hitachi, Tokyo, Japan)& ©]-85}%1, fluorescence
detector(Agilent, Santa Clara, CA, USAE AR&-o}o]
capsaicinoidsg &3} o182 0.1% acetic acid
@} acetonitrileE 6:4(v/v)2 AFESIFOH, flow rate:=
0.5 mL/min° 2 A5} injection volume 2 L2
EA51tt. o|nff capsaicin?} dihydrocapsaicine Sigma
Aldrich Co. Ltd.(St. Louis, MO, USA)OlA F-45to] AREs
Fon, FEIAHAL I3 & capsaicin? dihydrocapsaicin
SRS ARESITE Capsaicinoidse

dihydrocapsaicin® @22 A=ttt

capsaicin®t

OBE # P2 AR TEE ¢ AR 10 g A
st & dd EW(Whirl-pak 1195, Madison, WI,
1 FF 1080l 3Fsh= 0.85% NaCl &
< 7}sto], #&7](Bagmixer R400, Interscience, Saint
Nom, France)Z 60%7t #4353t #23kst A= o
< 1 mL #5t9 0.85% NaCl €407 dA™ERE 5435t
2 3M AZX EHA(BMTM Petrifilm, 3M, St. Paul,
MN, USA)°l HFsto] 35ToA Bt
AukAl=(aerobic count plate)= 4847t vjSH &
FHE BE F2M FAES ASstat. f4ta(lactic
acid bacteria)®] 3% 48A17F HiYS & JME RE B
2 oA 2 7|2 B F2 dAEE ASst
T3 (coliform)= 24A17F WA
< de & AFsiald AL 9] e = colony

forming unit(log CFU/g)2.2 HEA|5}HHLee &, 2013).

0
-loli
N
=]
i
oflt
ox
<
s

2.10. A=/
Ay A3t= 335 BHE S350 Y (mean)d EFHAL

898

(standard deviation)& st YERHACSH, SPSS
Statistics(ver. 26, IBM Corp., Armonk, NY, USAE
o]-gsto] A& W Z3gtol il one-way ANOVA
AAE Aot 9491 - Hp<0.05), Tukey's multiple
range test® ARE ZASITh Al FE FEAR 7+
AT B2 Pearson’s correlation coefficientsE ©1&
sto] HSok3). olg £2891 7He] F4EEA(principal
component analysis)@} AEZ FHEA(hierarchical
cluster analysis)< MetaboAnalyst 5.0(GNU software,
Provo, UT, USA)Z Ar&sto] EA51%]c

3. 24t { uH

31 HE 54
20l aPEZ B9 FPT HA ddE 105
(Commercial Kimchi Seasoning, CKS01-CKS10)2]
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Leuconostoc mesenteroides, Leuconostoc citreum,
Lactobacillus plantarum & FAAA £33 fAH-S
AEE d52 F8st] AR AEFY ApEst E kg S

SHsh= A7 +3E ¥ 3l2r(Cho 5, 2009), Al
v a

2EY ¢ e T LT FEol VY FAH2=
5 al

QloJ(Chang¥ Chang, 2011; Lee9} Lee,
2010), ¥9 AlRolE 22 EHoR Fdo] AMEH AL
7

https://doi.org/10.11002/kjfp.2022.29.6.895



Korean J Food Preserv, 29(6) (2022)

32 9z 54
A Fd A2 st A% o AR 3 2R A

2 2 S eIt A E(yvellowness)E UEFY =
bt T3 CKS02 ¥ CKS03°1A4 Z+2 10.01 ¥ 10.95%

27 A= Fig. 1 E Table 201 Yehdfiiet. 22kl whoj
A4 Fdo] He ANES B3 |oto Bl A

A UehteH, CKS05014 6512 7P 22 g2 YE
ol Bk 24 27t A5 Table 2). Yu 5(2016)
CKS02 3 CKSO3 Al&7k 8s}h 5o BAQle] g2 2 2 Suks J7kgol 3745 L, a % batol faske A

< YeEhfe A BR1E 4 991, CKS04 2 CKS05 Al o yehdtiy B uslo], Ago] A8t ofyz} uigs
B7F AR olFe Y Uil 2 g & 31 & gt 9 B, A 9 FNTTL 24 YERd

(]

UchFig. 1). AA 4 AFS MeE ST 247 3% & Ao gotEch AR A2 9 7|5k Ho
o7 Zlgk Aule} up7IA 2 B E(lightness)S U o 228 wsls £33 24Kim 5, 2011)7F 2,
£ L2 CKS02 ¥ CKS03 AlZoA Z+zr 31.32 ¥ AA g AFY F4Z FSH] A 5 wigHE
31.192 7MY =2 32 Yepflem, CKS05004 27.16 52 1Estojor & 7oz Ayztdch

oz 7P @2 e UER AT AN E(redness)E UEF
£ aghe CKS02 ¥ CKS39IA 242 14.44 H 14.84%
7 = ke YyERglod, CKSo19AE 10.452 7F

3.3 0/3/5t =X EN

AA g AlE olstety 4 &4 24 2= Table

Sample CKS01 CKS02 CKS03 CKS04 CKS05 CKS06 CKS07 CKS08 CKS09 CKS10

Fig. 1. Appearance of homogenized commercial kimchi seasoning (CKS).

Before
homogenization

After
homogenization

Table 2. Hunter color value of commercial &imchi seasoning

Sample Lab (CIE Lab parameters)
L a b

CKS01" 28.44+0.32°? 10.45£0.34° 7.560.35°

CKS02 31.3240.37° 14.84%0.64° 10.9540.29°
CKS03 31.19:0.10° 14,4441 24° 10.01£0.91°
CKS04 28.54+014° 12.34+0.50° 7.78+0.35¢

CKS05 27.16£0.16' 12.3840.27° 6.51+0.17°

CKS06 29.2740.24¢ 11.96+0.63% 8.38+0.24%
CKS07 30.560.19° 15.84+0.93° 9.5140.50°

CKS08 29.8740.17° 15.25+0.46° 9.14+0.18™
CKS09 29.1940.23¢ 14.5040.35° 8.14+0.20%
CKS10 29.07+0.20° 11.75£0.44% 8.29+0.23%

Commercial kimchi seasoning.
IMeans followed by different superscripts in each column are significantly different at p¢0.05 by Tukey's multiple range test.
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30 Yttt 1A FE9 pHE 5.12-5.96 MAE U
BRI, A= 0.33-0.83 HHZ SRI=IC} pHE} 4F
T A EE A ST Ul AEE AREEY, I
HbEo = Wy AVJO] I3l ket f7]4to] F7te|of
pHE AsH Ax = F7loke A4S Yehdth(in 5
2006; Park¥} Lee, 2005). Park 5(1994) Ao A= &+
g} zu|gE AYAA AT 27| 2] FEY pHZE 5.0
olglxl Bty om, Nah®t Park(2003) 04?011*1% i
2712 47} us S REAQ HgE AR opdo] AR
A% pHE 9F 5.00-5.19 £&0°]%11, Kang 5(2015)2
A Az GAA ot Fde] Az A% pHE 5.26-
5.330|2t1 HIsdtt. o]eh o] 2 A AjofA = 1
A FE9] pHE ARAMEZ 24 Yehd A EE A=
g vl go] Fd9 27| pHll S vX= A= BZd
o 3" A Fd AR B dEE 3.25%%2H,
2.32-4.35% HYE FAZHCKS7)T HHZHCKS5)0] 87%
ol4; AolE Hol= AoZ UERyth Cheon 5(2017)9
AFOIME A FdO] Axe Bt 3.04%2 RIEo] 2
ATt fAkst oW, ARY dk W= 1.73-5.39%%
£ ATollAe A Hapt o 22 Ao gl 7}
44 1PE FHIE)2 B 16.7 °Brix@ H4ZHCKS3,
12.50 °Brix)¥} FHZHCKS4, 20.33 °Brix)? #ol=

oﬁ

38.5%% HEHT WAV 24 @2 Aoz YEEH. o
T 3 9ke ARAPER ARSShE A, e S
7. TF 5ol 22 "apt dcke Ao Alad
(Table 1).
Qutr oz 71z 9Fgo] £E kO Hr Q7o) utit
FEE 2457 whzel v+ ?i A A3 SRt
(Kim &, 2009). =5¥ OJ‘E‘-J T 2 Wt 75.73%
HoH, 69.54-82.51% HYZ BRI, ¥ +&
B4 A3k M A4(coefficient of variation, CV)
3%2 A=(20.6%) ¥ FE(16.0%)ETT HA7E 24
7202 Yett Cheon 5(2017)9 A7oA% Al
POl FE2 F 76%(61.60-82.99%) 901, 2
T} AA|5kGIT. A HEeF Zo] AA(YE)Y] A
g Sk T
A &g skar, AAFE)E A7t et st 3
g, $29 & s 24517] fol v a3 2
A 3o] s Fethje &, 2019). AA FEY A= 4.760-
12,066 cp HHAZ &A=, Hat 8,519 cpAH. E
ot A g ARY dee 7 FFol RerF SISt
+ A= UeUigloy, & gl AlFE Axpt A2
AT} B HEo] WAL 27%E YAAH(pH € 4F

) o]9lo] ojsfaly] B4 B4 3 ARE A A 2

g2 rir oﬂ;‘.
oy (o w

2,
1411

Fﬂmﬁ
o
_\-1;_11

N

N
=
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o
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:>é
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Table 3. Physiochemical properties of commercial kimchi seasoning

Sample pH Titratable acidity Salinity Total soluble solids Moisture content Viscosity

(%, w/w) (%, w/w) (°Brix) (%, w/w) (cP)
CKS01 5.59+0.04%2 0.60£0.05¢ 2.70+0.00° 18.17+0.29° 73.89+0.35° 9,460£779.49>
CKS02 5.85+0.01° 0.60£0.06¢ 2.650.05° 13.50£0.00¢ 80.08£0.35° 4,760+91.65'
CKS03 5.96+0.07% 0.33:0.01° 2.97+0.03 12.50+1.32¢ 82.51+1.44° 6,933391.07¢
CKS04 5.71£0.06° 0.67+0.00% 3.90£0.00° 20.3310.76 69.54+0.18° 12,0661115.41°
CKS05 5.29+0.01° 0.76£0.01% 4.35+0.00° 20.00+0.007 71.59£0.60' 10,093+303.53
CKS06 5.72+0.02° 0.45+0.01° 3.750.00° 15.17+0.29° 77.80+0.20° 6,760+413.28°
CKS07 5.66+0.07° 0.70£0.01% 2.32+0.03" 16.50+1.00% 74.76+0.78° 10,300£628.65°
CKS08 5.1240.04¢ 0.83+0.017 3.1240.06° 17.00£0.50° 75.30£0.05% 8,727+231.80°
CKS09 5.34+0.08° 0.79+0.07¢ 3.52+0.03¢ 17.33£0.29° 75.35£0.55% 6,880+432.67°
CKS10 5.92+0.06 0.49+0.02° 3.47+0.06¢ 18.331.04° 76.46£0.44% 9,2074362.95>

"Commercial kimchi seasoning.

2Means followed by different superscripts in each column are significantly different at p¢0.05 by Tukey's multiple range test.
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Ao et

3.4. Capsaicinoids 2'&f

AA Fdel F4) 7H} 583 84 F 2 7l v
B2 A el 7P Wol ARgShe FAIES] AR
A 71918}, 1 57EE wf2uke] 4821 capsaicinoids

I A HiFel AuloA AAgEE TN 284
A9  capsaicinoidst  capsaicin,
dihydrocapsaicin, nordihydrocapsaicin, hompcapsaicin,
homodihydrocapsaicin 59 Ad&°] &&A o, 11
FollA thREES] wjukS Aok Q= AL capsaicin
3} dihydrocapsaicin®& 9F 80-90%E AHA|st= A02
dHA AHImm &, 2003). 21 2P EA B F
Al AA] Fdo] wfegt eFE 575171 3l capsaicint
dyhydrocapsaicin %<& HPLCE o|-&3lo] E4513itt
(Table 4). AA ¥EY capsaicin FHFS 3.74-50.97
mg/kg BYIE YEHHRACH, dihydrocapsaicin %2
2.95-28.21 mg/kg BAE UYEFH AT} Capsaicinoids
SHF (6.69-79.18 mg/kgC &2 A& 7+ FoJAQl *}o]
7} 3A YeFETHp<0.05). Cheon 5(2017)2 Al AX]
Fdo] il HE(capsaicinoids) TF 20.5-101.0
mg/kgQ = HI5Iom, & A Axe} vl Al A #
SHE AA FdY wgt At o Holxl o=

Table 4. Capsaicinoids contents of commercial kimchi seasoning

oA+ AX 9 w28t Y& capsaicinoids O] 4.0
& 1A (%38, 4.0 mg/kg ©14F 12.0
d A% 29A(EE3), 12.0 mg/kg 1L
A9 3 A (v &oh 2 HEakal Jth(National Agricultural
Products Quality Management Service, 2022). €|
FeEe 27174 da HidHE 7o R dduiset &
H9] v &%) 70:302.8 HEsto] AAE AXT 4
< A]9] w-egk 552 CKS05 A Al &3, CKS07,
CKS08 % CKS10 AR Al wigato] sigste] U] g
632 A& A= He widt Ao sig= o], AA
9] miato] ZolE yehd Ao Aztdt.
3.5, Oj4=55 55 54
27l gEoA T FQ AR FEY nPESH
E4 EAE E43 A= Table 501 YA AA
Td AF A= Bat 6.32 log CFU/go &
5.51-6.72 log CFU/g M$IZ Yehgon, 27)(CKS04 %
CKS05) A&l 5 log +=0l3itt. & 23k ¥d A% =
7] 6.8-7.1 log CFU/g9 F¢+E UEW+ Han 5
(2007)9] A2t fARE A3 UErI Sd5=
AGHES}F A Z oo et 2N UE =7 =1

Sample Capsaicin (mg/kg) Dihydrocapsaicin (mg/kg) Capsaicinoids (mg/kg)”
CKs01? 11.08£0.407 8.380.18° 19.4640.55°
CKS02 20.10+0.52° 12.6740.48° 32.77+0.99°
CKS03 8.35+0.18° 5.73+0.04" 14.07+0.22"
CKS04 13.77+0.24° 9.49+0.05' 23.2610.27"
CKS05 3.74%0.08" 2.95+0.03 6.69+0.07'
CKS06 11.58+0.42 8.29+0.25° 19.87£0.67°
CKS07 50.97+0.42° 28.2120.37° 79.18+0.76
CKS08 32.87+0.76° 23.73+0.32° 56.6+0.99°
CKS09 19.280.86¢ 15.77+0.73¢ 35.05+1.58°
CKS10 29.95+0.16° 21.9440.30° 51.89+0.43°

UCapsaicinoids are the sum of capsaicin content and dihydrocapsaicin content.

ACommercial kimchi seasoning.

IMeans followed by different superscripts in each column are significantly different at p¢0.05 by Tukey's multiple range test.

https://www.ekosfop.or.kr
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Table 5. Microbial properties of commercial kimchi seasoning

Sample Total aerobic bacteria (log CFU/g) Lactic acid bacteria (log CFU/g) Coliform (log CFU/g)
CKS01" 6.28+0.11% 6.30£0.08° 2.0020.00°
CKS02 6.54+0.06™ 6.28+0.01° 2.98+0.11°
CKS03 6.45+0.07*° 6.40+0.07° 3.1740.13°
CKS04 5.51+0.02° 3.23+0.09° ND?
CKS05 5.51+0.02° 5.3840.07° 2.43+0.23°
CKS06 6.49+0.05* 4.34+0.13¢ 3.67+0.05°
CKS07 6.40+0.07* 4.43+0.08° 2.99+0.18"°
CKS08 6.72+0.04° 6.63+0.02° 2.48+0.05°
CKS09 6.72+0.09° 6.62+0.04° 3.14+0.12°
CKS10 6.58+0.02% 6.40+0.05 3.07+0.04°

"Commercial kimchi seasoning.

2Means followed by different superscripts in each column are significantly different at p¢0.05 by Tukey's multiple range test.

IND, not detected.

A% 717J | 718 7<% 8.0-10.0 log CFU/g7IA| Z7}s}
= A°E d#A UHPark 5, 1994).

d l S 5‘01%1 gl FARFS B, Bt 5.60 log
CFU/gol2loH, 3.23-6.63 log CFU/g WY& CKS04
Al29} CKS09 Al&9] fAkts+= 3 log o4 o7} U=
Ao & Uetylth ol#gt A= X & 27 fANES
7} 5.33-8.25 log CFU/g ®9IE Uthditks APATF
(Cheon %, 2017; Han 5, 2007)2} ¥4kttt Chang 5
(2011) 7149 Al 7111011/‘1 M B 9 fANE
(6.30 log CFU/mL)°] & o ti7|d A&7t 94t
T+ =2 o= 1A Tr*ﬁh:: ARESE7] HEQl AoR
HsHyleh 2 AolAE tf7]Y AlE<Q CSK019) #4t
#5371 6.30 log CFU/g22 FY5HA 1= At dadt

2 17] AIE(CKS04)E& Akl 2.00-3.67 log CUF/g
o7 3IE e, Cheon $(2017) A7Z22K1.00-4.61
log CFU/g)%} vl Al Hdf A& A=A 1 log =& 7
A% AoE Y, A4 ¥ AE FAS A3 88
£Zo] o|AHT} sRAlE Aoz AZMEHTH

36 EH 54 79 4

AR Fg A ol3sty EA ¢ nPESHy E4 7
o] AHA B4 AF= Table 63 Zth Pearson At
A B4 A3, L3 bare] AAeE= 0.96020.2 52
902

ATTA7E o, L3ko] F71dE, bgtol Z7lshe A
02 Yetyth dxE 1FE Ikt o) AuTATE AL
o, £ SFls 20| AuBA Y Ao el
At B3] 1FE FFe 45 g A3t 2o] A
(r=-0.96)7} JoH, 1FE ?%%W} S oo By 4
£ 340z e, y(&87 9=
) + 98.106(R*=0. 8509) EEEHL, o8 T3
FHo] S8 FdFe grRHE 24T £ 9l AoR o
chE

,

Uetileh. AA d AEY 82 A CKS04,
CKS05%} CKS01-03, CKS06-102.2 YHoH, oj=
Y AGA AEL NE 71 AFLE LEEHAY &
o AlESHA= CKS02-03(2F 1), CKS04-05(1F 10),
CKS07-09(2% M) ¥ 7]eH(CKS01, CKSO06, CKSlO)
(OF ME U, 4% B4Z &8 1§ 12
st 1% 1= 9%, 15 ML capsaicinoids ?}
5 V&= pH7F #8do] w2 202 E4EUY &4
8L &l 75 59 AA FES F= Je, 9%, ¥
e, &4 A7t EAQA AEFLE 42T 5 3

>irToJ[mu+

tlo
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Table 6. Pearson’s correlation coefficients between the physicochemical and microbial characteristics in commercial kimchi seasoning

Variables L a b Capsai- pH Acidity ~ Salinity Moisture Soluble Viscosity Total aerobic Lactic acid Coliform

cinoids solids bacteria bacteria
L 1 0.684" 0.960" 0.396° 0439 -0.358" -0.732" 0.770" -0.840" -0.569" 0.614" 0.240 0.495'
a 1 0.701" 0.534" -0.176 0265 -0.431" 0346  -0450° -0.274 0.386 0.150 0.302
b 1 0.369° 0405 -0308 -0.690" 0.748" -0.791" -0569" 0.572" 0.236 0.456
Capsaicinoids 1 -0.076 0.314" -0.550" -0.007 -0.024 0.141 0.480" 0.033 0.250
pH 1 -0.828" -0.281 0493 -0.445" -0230 0.072 -0.146 0.214
Acidity 1 0.136  -0.635" 0557° 0314  -0.149 -0.007 -0.355
Salinity 1 -0458" 0539° 0266  -0.558" -0.295 -0.334
Moisture 1 -0.912" -0.798" 0.666" 0.505" 0.727"
Soluble solids 1 0.774"  -0.592" -0.331° -0.658"
Viscosity 1 -0.652" -0.533"  -0.697"
Total aerobic 1 0.626" 0.760"
bacteria
Lactic acid 1 0.430"
bacteria
Coliform 1

" and " represent the significance at 0.05, and 0.01 level, respectively.

(A) ¢ 4 2 0 2 4 (B) - cskor
o [T T T = CSK02 -
s CSKO3-1 . Eg&gﬁ 4&
cskos-2 CSK05
& CSKo6
CSK06-3 ¥ = CSKO7 4E — Group I
o CS5K06-1 CSK03-3 CSK08
o CSK03-2 CSK09 P,
CsSK10 [l )
csK10-2 1«
g CSK01-3
CSK04-1 i CSKOL-1 cgpi0g ) E csl
5-2 CSKo1-2 CSK18°3 ~Ccskoz-3 £sKa
) / —
— foasko2-1 —
N ST — — csKoz-2 ° 4E Group IV
& S
- .
s T o cskoz
CSK09-3 - -
~ )
eI !
CsKko73 17 ) _
CSKO7-2 wa
- CSKOT-1 .
P csma — Group T
CSKOB-3 ©
Il | I I I 1 1 !
0.3 0.2 0.1 0.0 0.1 02 03

o
o
&
B
u
&
5
-
-

o WHET. B3 2 AED0] ¥k FY BAL 48 4 QOF
Ae) /o] W AES Adst o Juz 289 5
a8 Aoz Az 2eelolA] Bof 39 47 YIS £Htel 718 B4
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3. +82 CKS02-03(LF 1), CKS04-05(1%
1), CKS07-09(1% 1) ¥ 7IEKCKS01, CKS06, CKS10)
(15 V) & 40522 ZRE%0t #42 #4842 &9l ¢
A 54& IRl 23 OF 1L 98 99 I 1=
T, I8 [ capsaicinoids 3%, 18 V& pH7F #94
o] &2 Ao® et AA ¥ FA SN &2
VHAE dehlle 352 1343 b, 13e S99 2
g, Aot AFE FFol. 2 A7 dike dEshe
Td AFS] 712 Fho] ot V| zAtnE E8E 5 %l

o, gd =2 ¥
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