KOREAN J. FOOD SCI. TECHNOL. Vol. 50, No. 6, pp. 601~607 (2018)

https://doi.org/10.9721/KJFST.2018.50.6.601

KOREAN JOURNAL OF
SR A S RIX]

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

] Zaist Mol FHEA| AXlel 2E F o=y FE S|4 o+
HQIR - R - 2
Aot selole

Physicochemical characteristics of radish kimchi supplemented with
seafood (gizzard shad) during fermentation

Inmyoung Park'*, HoSu Song', and Seong Soon Cho'

'Division of Food and Culinary Arts, Youngsan University

Abstract

We examined the physicochemical characteristics of radish kimchi supplemented with either 10% boneless or

boned sliced gizzard shad (BLGS and BGS, respectively) and compared them to those of untreated kimchi during an eight-
week fermentation period. BLGS- and BGS-containing kimchi showed higher acidity, amino nitrogen, and Lactobacillus
levels than control kimchi. Furthermore, BGS-containing kimchi showed higher acidity, amino nitrogen, and Lactobacillus
levels, and lower reducing sugar contents than BLGS at the optimum- and over-ripened stage. Higher amino nitrogen
serves as a good medium for microorganism growth, which produce organic acids, consequently decreasing the reducing
sugar, pH levels and increasing the acidity. The preference test showed that the control kimchi was the most preferred at
the unripened stage, while the BLGS- and BGS-supplemented kimchi samples in the ripened and over-ripened stages
showed similar preferences. In conclusion, our results indicate that gizzard shad-supplemented kimchi shows positive health
characteristics, such as low salinity, high amino nitrogen and Lactobacillus levels.

Keywords: kimchi with boneless sliced gizzard shad, kimchi with boned sliced gizzard shad, amino nitrogen, Lactobacillus,
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Attt Aol RAEEA 7127, YA, &
Y =g HUK 99 BaEa
2011; Lee &, 2013; Lim &, 2013; Nam -5, 2013; Park -5,
2012, Sung¥} Choi, 2009; Woo &, 2012).

oY (Konosirus punctatusy= 3 RAZE] EL72A FjelA] &
H|Zo] thekslaz, oAl W A} whuldoe] Wol 14gk glo]
et 53] 7HeE Slgtoly Folgo® Zhgke oF S st
vto]tH(Ministry of Maritime Affairs and Fisheries, 2015). DHA,
EPA 5] Ex3} AWAke] 2do] ol dg BA st A
HE diely gld e gholal, Eded 59 4 ofn
LAHEe] Bol &S FA o= e fEuEke] AS B B

3 opelbe BEF 7t glrk sk Wb wrle) i 2
ST WA HoR BHE GOR HAT £ Yo} WA 4

oA B B} AaF Fol, B 5o M3 AR YE
Ak Eat, Axe) WEs £33 sl Bom oo 4F F
ol & o} AAE Wb How Frh d¥E A v
AolE olgd AAzE BAN Fol WL AA dojE &
A= g2 gEd 412 do) F FAN v& A 4
T ol BAZ AR F A2l B2 oA avlel] Al A
g Ao3lE Yol w2 AojaA]7t th# o]th(Rural Develop-
ment Administration, 2015).
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Arolde #& Uizl FAFsH dof #4124

G oj3te] Hoje] Awh E dojg W A o] Hrhek A
A AAE "@7F A7, 1, 2, 3, 4, 6, 8F) AT
of wel AAe] AR GIE, B, 9%), EHPeked 2
29, $99, AEE S4ska Al ERAAhE A

Asle] Hoje] st wizk A)e) o] Bl e Sokwsieh,

oo Q@

N

HE X e

A8 M=
A=A gl ARgsE B HUH(Beksul, Seoul, Korea), A&

¢l F73=7}%(Jong Ga House, Seoul, Korea), 7}}2] <Al (Chung
Jung Won, Seoul, Korea), d%(Beksul), 27}(Dami Food,
Gwangju, Korea)o} TF2 FAIEQ vls, A%, S71e AL~
Eg] A5 AFdE5-(Samsung welstory, Seongnam-Si)E &
A ) BTk Aol 7178 A (Busan, Korea)oll Al ¢
sle] 2F HEuk(boneless sliced gizzard shad) A 2 A, 28]l A+
I WE s A A AS(boned sliced gizzard shad with boned)
< 3xlcm W2 F¥)8Ah

H#xl gHolet Xl AlEd M=

= H3x15em FER URUA o] Fhjslal Jdh |
AIZE Bt Ao 525 Eofl 2¥ FAlsta &gl "ol 1
AIZE & WAste] gkl RS AASIATE FAEA] 729
Fo} e FAFEL wigH]= Table 13 2o} Aol 7t v
2 F T 10%7F H=E AUtk B A F49uA]
ZIX](Control: Radish kimchi), o] At H7Fsk Z1X|(BLGS: Rad-
ish kimchi with boneless sliced gizzard shad), ¥ A= Ho&
7Fet X E(BGS: Radish kimchi with boned sliced gizzard
shad) AME-3IATE © 259 A e 3 <t 2o B s
T U ERE 4°Cel] Baste] BEATIY 0, 1, 2, 3, 4, 6, 8F
of AX AEE MFA A F WHskE dFAT AR
H X 300 g2 AR Tl AW BA7]|(HMF-3500TG Hanil
electronic, Seoul, Korea)& 7+ Wk AEle] A|RE o7 Hel A
22 Esle] dojxl FHg 2 A AEE ARSI

N

pHet Atz E4
WS pHE A7) Slate] slsh e
7o AR AEE AL ol 20 Astel AR pHE

pH P]E{(S20, Mettler Toledo, Greifensee, Switzerland)E ©]-8-3}]
AX A3 Aes AXAN 10mLE 108|234 35}
o] 001N FARBIAFO R HAsle] pH 830 =Eshsd T
g FAslAE HmL)E F FFoZ FHitsted FAEATh
(AOAC, 1996).

ZF2F (lactic acid%)

=((0.I N NaOH<] 4:H]¥ mLxNaOH factor<0.009/A] £2] mL)x100)
ST, BT RN

tAY F=Al(Refractometer J-47, Rudolph Research Analyti-
cal, Hackettstown, NJ, USA)E ©|&3le] Fs X33, =

= 9ol 05mLE sl B SAeAT. AUT FEe
A= XA EE DNSHl| olale] AFsAchMiller, 1959). 2
F3 ARE 5000 g0l 1587 A4die ¢ § AsdE AU
o} 2008) 3493 23E9 | mLol DNSEY 1 mLe F7ket § #
= =9 587 TEE ¥ 527 d3olA sl 29l & Uv-
VIS #3%374(312-0025, Shimazu, Tokyo, Japan)E AlF-&3lo] 540
el FEEE ST o8t TUF HOR IS o]
st BFEFAS 2T v AR T FEE AlLtEIA
ot 9% =74 7](Pocket Refractometer Pal-1, Atago Co., Ltd.,
Tokyo, Japan)g ©]&3ld =& A3t

OO :-ENEA EH2(amino nitrogen, AN) £4

Formol AW o2 ZA3Ith =, N8 5g& 25
of A% F SRR 4es F AR S713 KR 3
F 0N sty §oo® Aol pH 830 =E3F 5 o
719 20mLe] 4 ¥LdL 7lsla, thA] 01N FAEAE &
SHOE pH 837} HE== T3} 5 AASIAHLim 5, 2001). °F
mief A 2 ofgfe] A& o]8ste] el

o 2
oM
o
ol

>

obH] e &x(mg %)= w

B: tiZx7oll gk 0.1 N 4R8kAhE B3] 24 28])2HmL)
F: 0.1 N 238k F 899 factor
S: AR AHAHK(g)

Table 1. Recipes of Korean radish Kimchi and seafood kimchi using in this study (g)

Ingredients Radish kimchi (Control) Radish kimchi with BLGS" Radish kimchi with BGS?
Radish 4000 3600 3600
Gizzard shad - 400 400
Sun-dried salt 200 200 200
Sugar 60 60 60
Glutinous rice flour 200 200 200
Garlic 45 45 45
Ginger 15 15 15
Red pepper powder 200 200 200
Sesame 30 30 30
Anchovy sauce 60 60 60
Fermented sand lance 60 60 60

YBLGS: Radish kimchi with boneless sliced gizzard shad
PBGS: Radish kimchi with boned sliced gizzard shad
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AAA(0F2D), A=712F3), HA=716F3hl =28 43 &+
ImLE H#d SRTE AAHer AdsiA s4siitt. 4

}e] 34l 1 mLE MRS agar (Difco, Detroit, USA)Sll &3
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o iste] sdele Akl AAE oldst 7|3 AXE ¢
g g9l 408 S tideE AA stk AAAEE 438 |71
o 30g8 ©i 4°C F& FAANA AFHAL HIF FE
Al (color), E(flavor), B2 (texture), S(taste), S SH(after taste), &
3FH 7} (overall preference)?] 67FA] 54 18oA 787K &7/
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(Hwang 5, 2005). & 7ol x g7} xsigo] wat dat 7
ek AR, "ol A7HeE AX9 pHe AL AEs F7F
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2oA A&717F AV AR FA Fo A opn)itat F7)
o259 4F2gol oJste] pHe| zpol7F 17 AR Ytk 7|
9] A9}l dXEKKim} Rhee, 1993; Mheen?t Kwon, 1984).
dmH o7 A= pH7F 4-4.5, AHEE 0.5-0.8%Y wf 7Fg gl
T w7 o] AEE Hgrle] Adr|EeRE et Woo 5,
2012). ©1& ZAZ IWHAX= 25390 pH 4.499F AHE 048F
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2o AN = 153 AL 0399 2F =} 1.08, WA H7+
3 AR 153 0363 253100 1.042 YERHo] 1539}
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Wz Yrhte FE7ERY £ 2 Es Jepite d+E
F}= @R EYHChoi 5, 2016; Park 5, 2012; Sung® Choi,
2009). ¥ AFAAME kA ARof] Hojg Hrtgo =M ik
Aldte] 2Hgo] Etsle] o] whe] s o] Ak 4ukA] 3]
2o Hlsle] &2 wEA FsleS AT & Uik
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ZE A oyt A AEHoE SIS #EE S ok
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2] a3y FAHER AMEE dA 2 HAHEA] BAEE 2
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o] AAEHA] 7] wiFolH wabx X9 Alukg vEile A
HA AEZ= pHETRE AH=rt AMS-HEThE Bt dohPark
7} Lee, 2005).
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Aol 7kt dnt AXE g2 A5e] 4T FFS F Aol
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o] g FFol w43] wopl ¥ 35 FREE folHew A
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ge) Part 343 dofskon o] AlE Bwst FH3 7
3 A7Ish AASIROm ol 713e] APATSE A EEHWoo
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Table 2. Changes in chemical properties of 3 different kimchi during fermentation for 8 weeks at 4°C

Storage period (week) Radish kimchi (Control) Radish kimchi with BLGS" Radish kimchi with BGS?
0 5.3620.03394) 5.66+0.03* 5.55+0.02%4
1 5.60+0.02® 5.53+0.08® 5.57+0.08*
2 4.49+0.01¢ 4.2440.00<¢ 4.35+0.01°®
pH 3 4.210.00" 4.190.01°° 427001
4 4.13+0.00F 420+0.01°° 4.26+0.00°
6 4.06+0.01F 420+0.01°° 4.2540.01%
8 4.08+0.01F 4.19+0.01°° 4.25+0.01*¢
0 0.19+0.02% 0.19+0.02% 0.2£0.08%
1 0.23+£0.01¢" 0.39+0.01%* 0.36+0.05%"
2 0.48+0.02° 1.08+0.03%° 1.04+0.00%"
Acidity 3 0.69+0.01° 1.22+0.05% 1.1940.03%°
4 0.78+0.04<C 1.32+0.04% 1.26+0.02%¢
6 0.85+0.03® 1.33+0.06™ 1.30+0.00°®
8 0.910.02** 1.39+0.02*4 1.37+0.01**
0 10.60+0.03 10.52+0.01°* 11.38+0.14*
1 10.23+0.08 10.50+0.16* 10.45+0.03*®
2 10.15+0.02%° 10.050.04°C 9.91+0.04¢
Sweetness 3 10.28+0.02*® 10.010.01%¢ 9.91+0.05
4 10.26+0.04™ 10.05+0.04°C 9.91+0.03*
6 10.20+0.05* 10.20+0.06™ 9.98+0.02*°
8 10.21£0.03% 10.19+0.02°8 10.09+0.01<¢
0 1.48+0.02%¢ 1.45+0.01%® 1.42+0.01*
1 1.43+£0.01*® 1.47+£0.01*4 1.40+0.01%*
2 1.57+0.01** 1.43+0.04*¢ 1.38+0.00°®
Salinity 3 1.56+0.01** 1.45+0.01** 1.39+0.01°®
4 1.57+0.02% 1.43+0.02¢ 1.3340.02¢¢
6 1.57+0.2% 1.42+0.02¢ 1.3540.07¢
8 1.54+0.02% 1.43+0.01%¢ 1.3440.03<

YBLGS: Radish kimchi with boneless sliced gizzard shad
YBGS: Radish kimchi with boned sliced gizzard shad
9Data were expressed as mean value and standard deviation.

“Values with different superscript lower case letters in each column are significantly different (»<0.05) by Duncan’s multiple range test.
YValues with different superscript capital letters in each row are significantly different (»<0.05) by Duncan’s multiple range test.
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A S/ v A oprxmEE s e 2R X
ol whet dnk ukA] AA7F 7P WA vkt ol
RE 7R AA7E olHeh =A yepsken W= gro] Hrieh A
ojZdx|e] opmicEl e ko] AA A7 Rt =4 vEr
Stk opriEl A e A7 wEME 277 = ST
Tt 3o w43 Aaskith dojE H7K 27K AAE 4-
67 Abololl ThA] S7HE 5 A% 8RR A frAlE AL
22 3453 S7F F A §FA7HA] A A FAE=
A%S HAHFig. 2).

HA o] F53 g2 {714, oibstea, v FAFERE of
Yzt 2k ofrliite]l SlaiM = FAE T A of|iike A
GAEAY RO ZA 83 Bl opg} 1 A7 5

X9 A o] =it
gl o] o} AHAibo] Wilo] Fe Fo| AX FA
At FgFS A= 247 B HEe] ti(ang 5,
2011). & 79 A2 AAE A7k 49 X2 ofv| e
Ao ol A7 W =A
o] AAge] oA T FFUOEA ol Fa% JES
93 Aog Ao, S HUkeE wisdA 8 ARt
TS AUVeIA ke dut wiFAA] B AR R ok
shafo] E=A Jeistia Bask 7|1Ee] dyAde}l dxjshkes 4
= HITHChoi &, 2016; Park 5, 2012; Sung} Choi, 2009).
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S HABIGTHTable 3). AG717F 53] ZAbAle] Wsh= =
%7)01E 5.72-5.94 log CFU/mLO|Z Z<7]9lE 83-11.20 log
CFUmMLE Hujol] 83 & 57|82 FojsmA] st
441-6.08 log CFUmLE YRt g H7her X9 3
7FIA] ek A RFM A&7] W 7P = Fheke] kA
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140 |+ 20 + —&— kimchi-control
—=— kimchi-BLGS
—&— Kimchi-BGS
- oy
—gl 120 %)
g) £ 15
c ©
S 100 °
o [
S L
3
—&— kimchi-control
—&— kimchi-BLGS
60 | —&— kimchi-BGS 5 +
0 1 2 3 4 6 8 0 1 2 3 4 6 8
Storage period (week) Storage period (week)
Fig. 1. Changes of reducing sugar amounts in 3 different kimchi Fig. 2. Changes of amino nitrogen amounts in 3 different kimchi
during fermentation for 8 weeks at 4°C. during fermentation for 8 weeks at 4°C.
Table 3. Changes in lactic acid bacteria of 3 different kimchi at 3 different ripening stages Unit: log (CFU/mL)
Storage Period Radish kimchi (Control) Radish kimchi with BLGS" Radish kimchi with BGS?
Fresh stage 5.72+0.0134 5.94+0.02° 5.81+0.04°
Optimum-ripening stage 8.30+0.03° 10.20£0.01° 11.20+0.05*
Over-ripening stage 4.41£0.02° 5.46+0.02° 6.08+0.05*

YBLGS: Radish kimchi with boneless sliced gizzard shad

YBGS: Radish kimchi with boned sliced gizzard shad

9Data were expressed as mean value and standard deviation.

“Values with different superscript letters in each column are significantly different (p<0.05) by Duncan’s multiple range test.

Table 4. Preference sensory test of 3 different kimchi during fermentation for 8 weeks at 4°C

Storage period Radish kimchi (Control) Radish Kimchi with BLGS" Radish Kimchi with BGS?
Appearance 5.63+1.0% 5.43+0.8° 5.50+0.9°
Smell 5.39+0.9° 4.88+0.6° 4.32+0.5¢
Texture 5.35+0.8° 4.58+0.5¢ 4.67+0.6°
Freshstage  r e 4.29:0.6° 3.83£0.5" 3.5240.4°
After taste 4.29+0.6" 3.22+0.5° 2.84+0.3°
Overall acceptability 5.33£1.0° 4.27£0.5° 3.66+0.6°
Appearance 4.90+0.7° 4.76+0.5° 5.18+0.7°
Smell 4.75+0.8" 4.62+0.6™ 4.50+0.7°
Optimum-ripening  Texture 5.50+0.8° 5.20£0.8" 49120.7°
stage Taste 5.50+0.9° 5.30+0.9° 4.70+0.7°
After taste 5.38+1.0° 5.384+0.9° 4.80+0.6"
Overall acceptability 5.19+0.8° 5.06+0.6" 4.76+0.9°
Appearance 4.95+0.7° 5.20+1.1° 5.00£0.8"
Smell 4.65+0.7° 4.86+0.8° 4.68+0.5°
.. Texture 5.05+0.6° 5.15£1.0° 5.33+0.8"
Over-ripening stage . 5.14+0.7° 520+1.0° 5330.8°
After taste 5.12+1.1° 5.05+0.7° 5.10+£0.7
Overall acceptability 5.20+0.9* 5.05+0.9 5.25+0.8°

YBLGS: Radish kimchi with boneless sliced gizzard shad

YBGS: Radish kimchi with boned sliced gizzard shad

Values with different superscript letters in each column are significantly different (p<0.05) by Duncan’s multiple range test.
Scale: 1point=strongly unfavorable, 4point=normal, 7point=strongly favorable

W QAR HolE W7k XS] 2R Hel B U ol FAHES 7K A7 B Fgele] Ho] WA
haton] 58] Aw WE o] A7 MojdAel s § %ol FYee] Hrke At AXATkPark 5, 2012). 3
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Ab AART 2 PPl e AL $1A E=E 4
2o Ygo] JFS vF Aoz GZH Fo NG AT

bR k=

2 At st Ao eds]e s & 2
ATHYSUIRB-201809-HR-040-02). Z1o]
of A= FEFS XA Hste] o
HsAAE AT H7FE-2 9| (appearance), (flavor),
el 2~ (texture), Sh(taste), S F(after taste), Q1 7] S = (overall
preference) 6714 542 ZABIITE 257](05FxhelA= Lt
e A= BE XJEOHH 71357F A vERdt Hols
HA7re AX = F4d0] dojubr] HoJojA A Ef-e] vjduet
2zke] Ao} #F, "l2A, 9 Sinh, 2y S 715 R
*1 A HrkE oz Hdr) AT A&7 A HAE
W HojE et 714?]-‘4 7|SE7t AAA 02 Asete] dnk A
Aot 58 7S EE Hole o= HRloh s|vk w x| A7t
gk HojZ =€ 7l§Eb A Akl XS] W AoR
Uelsith. 2 olfr= A5719 25t E wrE o3 W A
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