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Characteristics of Kimchi Added with Anchovy Sauce from Heat
and Non-heat Treatments
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Abstract

The principal objective of this study was to understand the quality characteristics of kimchi added with
anchovy sauce from heat and non-heat treatments. The kimchi made through such treatments contained 1.1%
or 1.3% of salinity and 4.05 or 4.16 of pH. Generally, the kimchi with anchovy sauce from non-heat treatment
contained higher Ca and Fe values than the one with anchovy sauce from heat treatment did. However, P,
Zn, Na values were higher in the kimchi with anchovy sauce from heat treatment. Also, measurement of
total-microbial, Lactobacillus sp. and Leuconostoc sp. from kimchi after filtration of anchovy sauce from heat
treatment showed 5.2 x 10° 1.3 x 10%, and 2.1 x 10° CFU/mL, respectively. In addition, kimchi after filtration
of anchovy sauce from non-heat treatment showed 8.3 x 10°, 2.5 x 107, and 1.6 x 10’ CFU/mL, respectively.
The present results help understand chemical compositions of kimchi and encourage its application for the
food industry and cooking.
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o= =l Aol whE F gle T
AAE AABaL 1S W ol (Kang HW
Cho YJ 2013), % AlAle] A<l 2&v= 2
3t AlAdtgaE o7 IRt Kim JS 2002,
Kim EM et al. 2004, Yoon SS 1992). °]2]3t %]
o] FAER HiFE 4 Z}ﬁ}ﬂ&ﬂ Eote ool
AERA P, T3, A2 5 TG 3TAA T8
gk A= A= l Dﬂ, 53] f-2jutatelA
© o] 7Pt Be AAaR g ArhLee
CH 1986, Son KH 1991). ujF=2] A& 97% ©|
gol TR FAH L, ZgIt BlElo]
Fh-otH, —6‘1 FEd HIEF C7F el
ghrElol o &9 24 S = isothiocyanate
7} txﬁﬁ,}v}. v §52 It o s Rty
gl A A e o, 2719 A s, 3 A
5, d5dla, 2353 59 371 AvKu HS
et al. 2007, Cheigh HS & Park KY 1994, Park KY
1995). v 1 ApA|ol] tig A2 uljF=2] o]}
g2 EA4(Kim YS & Rhee HS 1985, Kim GH et
al. 2000, Jeon YS et al. 1999), 7}&2d (Park KW
& Kim MZ 1985, Kim GH ez al. 2000), A&7
7H(Kang EJ et al. 1999), XA Z(Kim HK et
al. 2005), A2]Z24 E3HCha YS & Oh SH 2000)
ol Aok AAl= FLR] viFE Ao tddt
FdE o] Ao EEG AlFOE 2o]
A BlE, 271 e f714 Sl E5-dt
2o deA thLee CH 1997, Lee JH et
al. 2005, Cheigh HS & Park KY 1994). &=&} hy-
droxyl benzoic acid, hydroxyl cinamic acid,
keampferol, quercetin?} 22 g4kshd Zehk
o=} thiF E3E ] lem Aol o
& chlorophylls, carotenoids &< aHitslAdo]
=2 302 delA] dtkSong YO 2004, Cheigh
HS & Park KY 1994, Penman A & Sanderson GR
1972). HollE= ol#gt A7} e, vjwkkxA],
EWAs}E oA, gt Wnle] A8 T A EL
2 F5S 9y gu A EdE Avs

Fo7 9gS 3lar YtHKim EM et al. 2004).
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et al. 2004).
2. 2Ix|oHo
A5 7t2et A27F <F 0.5 cme] 7|2

Al B $ F 500 mLo] =A thl Ax| ek A

oA LA A7 ~F 0.20 um BT AZE ©]

sol ol 5 85tk o7z EAlshe

A el vle] QiR IS AR

-20Co)] Hsle] Algslgon AdS AFPs}
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ke thewt o] BATE &
&3tol AR 542158 wbeol
3l 20% HNO; 10 mL, 60% HCIO,
e WA 1D Ree

‘;H

A BgNS A8 A
Holl AFstar, BAFEE EF8NS st
04 £ tubeol] 8 22 &hed oz
slith FAIE-golE 0.5 M HNO; £ 8 mLE 3
a AAEF 3 F=A(AA-6501GS, Shimadzu,
Japan)Z #2431 tH(Jung BM et al. 2010).
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2 We= AAE nkfsie] oagt
|59 1 mLol Somogyi-Nelson A
solution 1 mLE 7}8l] 100C 4= 3ol A 20837t
714 %t U5 B solution 1mL2 7}8ke] WhalgE o
520 nmolA FFE=E 5733 tHPancholy &
Rice, 1973).
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5. Histamine =&
3. ZXIel EM 24 A A8 5 goll 0.1 N HCI 25 mLE 7}s}o]
%Iil/l 54 T pHS 9= Ss] 8l & wEsketan o] RAS P4l EE](4000 x g, 4T, 15
HE %] o]zhel A7 50 mLol| pH meter(Corning ~ min)3+ & o] ¥}sle] F sl 228 23] wiE-slo]
pH meter 440, USA)Z S35 54 d= @ 42 59 dsta diabe 7lste] Alsdes
= 57471(S-28E, ATA AGO, Japan)E °l-&5te]  AREeigith 7 & a8 8 A8 | mL=
A lztefo] A=E Sl thFondory EB e AR H3 & F-EFEA 0.1 mLE 7ot
al. 1989). F3h, o A~F = sl ze] g2 A ZSERPGEEEY 0.5 mLeb 1% skt oAl
A elziste] R1A(QL, o, ER, 4, ESY 08 mLE skslel EFR F vbiE sl
<Table 1> Ingredients of kimchi
Ingredient Weight(g) Rate(%)
Chinese cabbage 5,000 85.5
Garlic 100 1.7
Ginger 50 0.8
Powdered red pepper 350 6.0
Granulated sugar 75 0.9
Aekjeot 300 5.1
Total 5,850 100
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TollAd 127 F=A413F skt o] 3ol 10%

5 oMEUEZ | mLE 7}6}04 A7 A= 1
A A2 vt E 12 3] (Agilent 1200, Agilent Te-
chnologies, USA)Z #2433t}

A dazg ARG A g E

0.1 mL& FH3te] A|5E AR

31913l Plate count agar(PCA; Difco Laboratories,
USA) iAol A o2 EFata 22 7%
oA HAS}H wiA & & EF st SHAIF T
ik Fete] BAS AAISH] flste] oAl A
= 5 mL st FHA7IL S2AR HERA
Al FF o] 37TelA 48417 vlF F FAE col-
onyE AFeliith. F TR/ FiHt 5 Lactoba-
cillus sp.= A W-E&&E AAE vlst] EoA
22 o3t ofdl g PR FAF F 0.1 mL
< Fsl] AlEE AESI 3 modified LBS
agar(Difco, USA)HAol] =23t & 30TA 72
A7 wleFet & AlgslAt). T3, Leuconostoc sp.
< AR WE= AAE vhajste] EHA=RE o
3t oAdE HFE A8 T 0.1 mLS 35
o A|EE A}8-31%1aL Phenyl ethanol sucrose
agar(Difco, USA)BAof] =3+ & 20T A 72
AIZE F - AlFetiTh A& Al % 34

e b YelddsE AR S e e
A B A9 JE FarEe) Yo A
et

{Table 2> Analysis of salinity and acidity of kimchi

SH=EAM

2 Yehilen, f GraphPad Prism
501 o]-g3te] FAHEA(ANOVA) T p<0.05
oA 19171 S(Duncan’s new multiple range
test) O 2 EAA FoldS AAFsTh

1. 2Ol pHOt BT =X
R

Hrkeel 92
ol A 5SS 5 a7 2

_,_,
ol
or
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[¢]

A, 2010L4 HI7HE A3lE Akl &/
20103 7HE HA = AHES A
Aol Frf == 20100 A2 AAE Aot
of © HAR vro] 42 uigt A=} pHE
ZsS vl WA d=E 10, 11, 1.3, 282
12%= 2 2ol S Ho|x] ¥skr} gk pH 2% o
*1 442, 4.05, 4.16, 18] 31 42328 747} 2l

19 THTable 2). Oh JY & Han YS(2003)
M 57 290l 4129014 10279l 3.589] pH
S gelsisinta Bausisit ole & oﬂ%oﬂxi
P Ao} 71E AT 4 27

Aber AFE 89l & 4= 9)%laL o]
pH7} 22k th2 a1 gAell 3

o dxjg] 5o ulele
gdh

2. 2Xe V& =

Iz

Ttem Salinity” (%) Acidity” (pH)
Kimchi without anchovy 1.0 + 0.01° 442 + 0.04°
Kimchi with anchovy from non-heat treatment 1.1 £ 0.01° 4.05 + 0.09°
Kimchi with anchovy from heat treatment 13 + 0.01° 4.16 + 0.07°
Kimchi with anchovy from non-heat treatment(commercial) 1.2 + 0.02° 423 + 0.06"

YMean + SD

**Means in a column by different superscripts are significantly different at the 0.05 level by Duncan’s multiple range test.



e 2 Hskd Ae) GRS Wrkste] AxR BA

A H7E AXe] Fride Mg ARE
<Table 3> YR WA P& AAS 7}
3lA] e AR o)A 11.55 + 0.3 mg/100 g, BI7FE
AR H7}F A7} 9.77 £ 02 mg/ 100 g, 7+ A2

Jm

73 HlaL 53

547.34 mg/100 g, Z5-S 46.66 ~ 52.66 mg/100
g 2283 & 1.12 ~ 3.03 mg/100 go|&taL B
slal YEFS A9 e F7]de] ¥ AT
o} v watslE W o] Edth ol= AT}

AR H7F HA7F9.99 + 0.2 mg/ 100 go]Aa Al Hlmste] o 1049 A47I%E, Eekag &719
T AR H7F AATE 1164 + 02 mg/100 g= Ve R, 2Ea AER FAtolgte A9 e
WAtk Zn $S A HUkelA] &8 ARl Aol7t U7l At AA|SHA] A RE T -
A1 0.42 + 0.09 mg/100 g, 17k AR H7F A & AW ®Ifld] 3= 3 E)IskiTh
7} 0.34 + 0.06 mg/ 100 g, 7}E A2 AR M7 47EA] o] Fr1A o] thE A2 Al 9
AA7F 1.99 + 0.12 mg/ 100 go]AaL Al A3 &) A S APESE njg =] o o R AR
A7 AA7F 0.68 + 0.07 mg/100 g& ATy HA W o] 5 A & 5= e FAH A7t
T Na A 0A AR S H7belA] & X Zasich
2] 601.28 + 5.2 mg/100 g, HI7}E HA X7} 73]
7} 305.41 + 1.8 mg/ 100 g, 7} 2] A=A A7} 3. ZXIo| EL Sz 2M
AA)7} 344.39 + 1.3 mg/ 100 go]| AL A2+ A3 7129 719 2 v)7kd 2] AF Ao} w2
HA7F A7} 41539 + 3.2 mg/100 go| ATt Ca & U S-S <Table 4> 2t} A5l Hujj=]

F AR H7VsHA] 2 AR A 3141 £ 09 = AL Hrlste] Az @GA7F 7P e
mg/100 g, ¥17FE A A7 A7} 36.01 = 0.8 1157.44 pge, ¥]71A Aa] g AL H7}s}ol
mg/ 100 g, 719 Hz] AR A7} AA7F 3558 £ A x3 AR A] 2044.64 pg/g o2 T = 3
0.9 mg 100 gelAx Al AAR 7 AX7F AT &F s Folsiink ® AT Ante 71
3592 + 0.7 mg/100 g= YERHRITE Fe> A2 A 43 A7} AxEg v)71d 2] A3 H7}
A7vekA] &2 AAI1A 0.67 £ 0.05 mg/100 g, X FAT o] Eoksd], ol 71EA e
H7kE A3 H7F A A17F0.65 £ 0.06 mg/ 100 g, 3 AR S AR AX = wEIL & EA] ol
71 A2 A& H7F A 7F049 £ 0.01 mg/ 100 Ldo] A1 vyl g] AR Arp AR 3
golAa Al HA H7F HAZE 0.64 £ 006 AFo] FE F AAEE Ao oA
mg/100 g°]Itk Oh JY & Han YS(2003)¢] 917+ & w3}ek Eajo] Pgslt). AL njgEo]
dr= wlFAA e T4 dee B0 2yl ojokR o2 AFR3lY] lactic acid, ¥EE 2 CO,
©1& 21.80 ~ 40.17 mg/100 g, FEFS 348.68 ~ & Eale] oje] 7[R AJESo] AAE 1L o] A

{Table 3> Analysis of mineral content of Kimchi

Ttems P Zn Na Ca Fe
(mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)  (mg/100 g)

Kimchi without anchovy 1155 + 03" 042 + 0.09° 60128 + 52° 3141 + 09° 0.67 + 0.05°
f;;”;}zafg:ax::fw from 977 + 02° 034 + 006° 30541 + 1.8 3601 = 08" 065 = 0.06"
Kimchi with anchovy from heat g gy 0 199 4 012" 34439 £ 130 3558 £ 09° 049 £ 0.01°
treatment
Kimchi with anchovy from 1164 + 04° 068 + 007 41539 + 32° 3592 + 0.7°  0.64 = 0.06"

non-heat treatment (commercial)

YMean + SD

*“Means in a column by different superscripts are significantly different at the 0.05 level by Duncan’s multiple range test.
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{Table 4> Reducing sugar content of kimchi added with anchovy sauce

Item

Reducing sugar content (ng/g)

Kimchi without anchovy sauce
Kimchi with anchovy sauce from non-heat treatment
Kimchi with anchovy sauce from heat treatment

Kimchi with anchovy sauce from non-heat treatment(commercial)

159824 + 273.5°
2044.64 + 302.8°
1204.64 + 266.7°
1157.48 + 284.4°

““Means in a column by different superscripts are significantly different at the 0.05 level by Duncan’s multiple range test.
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4. ZXIC| Histamine =&

Histamine- H}o] 24|91 (biogenic amines)
o] shQl AAsEhEEM 5o, x|, Aol
2], X S9] o)=L H|AA o7 Ha]sto] K

b @ W AREE B4l 29 okl

S o}7| SFH(Gilbert ef al. 1980). ©]o] ¥ &1
M 7 9 ek AelE g AR A A
7}k 7] w &l histamine S AAFSHATH
RE oA 600 mgkg nREe 2 E3] 71 A
AAo] H7bE A& 546.14 + 1.33 mgkgl =
592.78 + 3.43 mg/kgSl ¥7HE A2 AR A7} A
Z|o|| H]2l Histamine 3ol S A= &R1sH3

=
TH(Table 5). Histamine$t&F ¥4 A] Cho TY &

=

(2006)°] AFoA = AlFol FAE= AL
histamine &= A A7 H) 1,155 mg/kg
7] AEHAT D Basila ol B AT 2
Z}H T} histamine o] Bl oF 2u) o]/dol]
ot o] 7Hdel ofgt wAPE R DA S Bedo] Q)
Ao ATt oA Ao H7tE= A
g Az o] Al Wil wetsE x| 54
e = slom 71 HprkE A A
o]-g3to] w AR|] 713t &g 2]t hista-
mine2] ¥sle} AA 7} Fol] W histamine2]
Rgh sof A9t FUkHoR dad Jlow A
sHTh

O o

5. & d= &&

B ATellA =l
g3t Az A F dFE
<Table 6>°l] YEPH ). & o
A ek A|z3 717} 84 x 10° CFU/mL, ®]714
WAL ARgSle] AZT AXE 83 x 10°
CFUML, 7149 A& AMgste] Alz=g AX|7F
5.2 x 10° CFU/mL< YERITh Bl 2 A
oA Al AR o7 A X AR F o
4+ 1.1 x 10’ CFUmMLY = gRlskdch ®=3h, -
2t 5 S7S A3= Lactobacillus sp.2) 735

obF Aelshd 23 Az UAZ 14 x 10°

{Table 5> Histamine content of kimchi added with anchovy sauce

Item

Histamine (mg/kg)

Kimchi without anchovy sauce
Kimchi with anchovy sauce from non-heat treatment
Kimchi with anchovy sauce from heat treatment

Kimchi with anchovy sauce from non-heat treatment(commercial)

77.13 £ 039"
592.78 + 3.43°
546.14 + 1.33°
541.66 + 0.78°

““Means in a column by different superscripts are significantly different at the 0.05 level by Duncan’s multiple range test.
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{Table 6> Analysis of microbial content of kimchi added with anchovy sauce

Total viable microbial
counts(CFU/mL)

Item

Leuconostoc sp.
(CFU/mL)

Lactobacillus sp.
(CFU/mL)

Kimchi without anchovy sauce
Kimchi with anchovy sauce from
non-heat treatment

Kimchi with anchovy sauce from heat
treatment

Kimchi with anchovy sauce from
non-heat treatment(commercial)

84 x 10° + 039"
83 x 10° + 0.39°

52 x 10° + 0.39°

1.1 x 10" + 0.39*

14 x 10° + 0.39° 56 x 10° + 0.39°

25 x 107 + 0.39° 1.6 x 107 + 0.39°

13 x 10° + 0.39" 2.1 x 10° + 0.39°

3.9 x 107 + 0.39° 23 x 10" + 0.39*

YMean + SD

““Means in a column by different superscripts are significantly different at the 0.05 level by Duncan’s multiple range test.

CFU/mLe| oL v7HE A S ARg-ate] Az
A& 2.5 x 100 CFUMLS Yehfglon 714
M-S AMESte] Al AA7E 13 x 10°
CFU/mLE I8tk Hlaa o2 AlFo|A] 2
w59l AR o7 A Z3F A Z F TFE 39 x
10’ CFUMLSAT}. S A 2 Leuconostoc sp.2] 73
G- obF AelekA] eka Al xg A7 5.6 x 10°
CFU/mLE YERglom v7tg AR & AHE-st
o] A %8 AXE 1.6 x 100 CFU/ML-S YERNS]
3 7kE AR ARl Az X7 2.0 x 10°
CFU/mLE RIStk Hlaa o2 AlFo|A] 2
] F] AR oz A3 AXE F dFE 23 x
10" CFUmLE YehIet. Kang HW & Jo
YJ(2013)2] ATl 71E 2 vrtd Ao
uE "HAAAY] g SolAE 258 x 10°
CFU/mL, 18] 3.61 x 10° CFU/mL=4 z+zt 2}
ol& Bt o= @Azl ot o] A5x
A A g APE e ek Ao AlgE o
2 of2e ATy ol M i
7} #glttn BuslithKang HW & Jo YJ,
2013). ¥ A<} Blwsld S w) XS Al zsh=
ol A A7 AA o] FAE] Apolo o)
Fo] Wit wAe o2 Alm

71 Aol wE dx, pHel F71A 5 9, o,
UER, Z4 183 3 2 Ad5E 24a9ch

7Hd F H7kE A & dRe R T A9 ¢

1.1, 1.3%9 <= g<18I% a1 pHE 4.05, 4.16
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B, 25 183 He| 7K Azl AR A
9.99, 1.9, 344.39, 35.58, 0.49 mg/100 g<
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2 dAlo] HrldE Ax 7oA U EF} histamine
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3 AR AFFE SH5 S
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How Tt

=

g o AAE

9] 59 vasARL 7 1§ el Ao} v}
Ehon] ngE FHdE JPS nE A
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