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Effect of Squid and Octopus on the Quality Characteristics
of Kimchi during Fermentation

Mi-Ai Lee“, Hye-Young Seol, Ji-Hee Yangl, and Mi-Soon Jang2

{ World Institute of Kimchi, Gwangju 503-360, Korea
“Food and Safety Research Center, National Fisheries Research and Development Institute, Busan 619-705, Korea

ABSTRACT This study was carried out to investigate the chemical and microbiological properties of Kimchi contain-
ing different amounts of squid and octopus during fermentation at 4°C for 56 days. Kimchi were assigned to one
the of the following 7 treatment groups: CK (control Kimchi; no addition), SK-5 (added 5% of squid), SK-10 (added
10% of squid), SK-20 (added 20% of squid), OK-5 (added 5% of octopus), OK-10 (added 10% of octopus), and
OK-20 (added 20% of octopus). The quality characteristics of CK and other treatments were determined by measuring
the pH, titratable acidity, reducing sugar, volatile basic nitrogen (VBN), and microbial analysis. During fermentation,
Kimchi containing squid and octopus had higher pH and lower acidity values than the CK group (P<0.05). The titratable
acidity was increased in all treatment groups, whereas the reducing sugar content decreased gradually during
fermentation. The reducing sugar contents were highest in the CK group. The VBN value increased in all treatment
groups with increasing storage period, and the CK group had lower VBN value than the other treatment groups contain-
ing squid and octopus. The numbers of total bacteria and lactic acid bacteria rapidly increased up to the second week,

and this slowly increased thereafter.

Key words: Kimchi, seafood, physicochemical characteristics, squid, octopus
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FY7|ZAFo2(18) dZHE 3, AAF, ZvE, A% Ux| ®M=

2 A3 5 oy 7] AFAAR o]& o] ghrh(19). & FAbol Al A3 AR S o] &3te] A= H%OM

oy} ol " Foe] FH-slo] W4 B HjF g ofu| 4t ANxE sty 4 X7|F T 2.5~3.0 kg9 vl
= o] glar SFETelY FEfolal ko] 7] el AIZF 10°Col A WA g & v 7}a] Btg Al A skaL vao}
A ure] TR EAL A3 r20,21). whEkA] 44k of HiF 1 kg@d B 0.139 kg & 1.2 kgs £33}
A 2A =2 wo] ARgstaL o FakE AR g FAHoR At} ojnf o d% TR o]EXOR
olgtstd FA oy wasfee] 3t A7) nlFg Aol oF 10%% . AYd&dg2 H42(15° C)OM 16417 5843k &
I @A FAHEAA Y AUV GEA AR e Aol ZE2E B2 33 AFsHT A F AL E5E 3k
FAEAAL AVIE G FAEA A F- oig th "of7l vjS= Table 13 22 wighi &2 Alzxsklal A
ATE flote] & AE e olet ol MRS 2Es Al ook @ 10% AA A=A 8 el 5, 10, 15% =
o A& Azt BE 4 F e, nAEsA 4 A7rete] Alzstith Aol AFEE AASTFE Yt
EAd m = gk tiete] vl EAS &) H} 571 ] (CK: Control Klmchl) 5%° 2olE H7ke 4
2] (SK-5: Kimchi added 5% of squid), 10%¢] Ao &
Az 2 dieH A7k X (SK-10: Kimchi added 10% of squid), 20%°]
QAo]E H7F3 A (SK-20: Kimchi added 20% of
A= squid), 5% +1& 73t X (OK-5: Kimchi add 5%

of octopus), 10%2] #ol& #7138k A X (0OK-10: Kimchi
added 10% of octopus), 20%¢] FoE H7}3 71X

*@ *Eﬂi T8 ‘2113} AA ol AREE viFE 2719
F 2.5~3.0 kgl A& M= 7EHE AN T (OK-20: Kimchi added 20% of octopus) % 7&°|th A=
O}MF— AR AXTFHERR, Aw), e AR (A S AT F 56U 4°CE AgstiA 79 AR A
A, M), AHEA, 4h, A, AE), ALdACs o] shatd, mAEe FAEAS AAlEY
), B vk, o AR, Adks s sty REHAA T
Q5. PH o MIME =3
A& S9 FAT &g pHY AANEE FAH38H7] 9
A= M2 sto] vt o]l SAseith. pH blender® b Wk
FabE AAEE du) A 7§Jﬂr°ﬂ F3lo] ABE AT (paste) AFE]2] A 89) pH electrodeE A% Yol =435}
ARl & "M Adrbsklal 1 e vaat 2k 5 ol o} G4 blender® 7 WS EO] AR oF 1 g A
oF 2o W = ﬁg% AAS AL A ZLe] AH 3§ A &3] ol 3]41(100 mL)3te] o H(HYUNDAI Micro No.
PAE ks Sl sl oF 2% e Yol A st 10, HYUNDAI Micro Co., Ltd., Seoul, Korea)$ % o ¥}
At o5 AlFste] oo As AT F W BAY] o} 20 mLell 0.01 N NaOH €9 ¢ & pH7} 8.30] & w714
o AN BAE AR e BE Bl S ATk A7 A BER Fidl O HRAE A5
FAES 31 cm WolE Mol A GFE ARE A & Aol we Axslsr.
gov J1Ee AT FAW WYz FPHATH2) — B)x0.0009%fx
S 5= gl R 2 A (%)= (A—B) Oé)009 <D %100
Table 1. Ratio of ingredients for Kimchi preparation
Ingredients (%) CK SK-5 SK-10 SK-20 OK-5 OK-10 OK-20
Korean cabbage 84.95 80.23 75.85 68.30 80.23 75.85 68.30
Squid - 4.72 9.10 16.65 — — —
Octopus - - - - 4.72 9.10 16.65
Red pepper powder 2.55 2.55 2.55 2.55 2.55 2.55 2.55
Sand eel fermented juice 1.27 1.27 1.27 1.27 1.27 1.27 1.27
Fermented shrimp juice 1.70 1.70 1.70 1.70 1.70 1.70 1.70
Garlic 2.55 2.55 2.55 2.55 2.55 2.55 2.55
Ginger 0.51 0.51 0.51 0.51 0.51 0.51 0.51
Glutinous rice paste 3.67 3.67 3.67 3.67 3.67 3.67 3.67
Sugar 0.51 0.51 0.51 0.51 0.51 0.51 0.51
Green onion 2.29 2.29 2.29 2.29 2.29 2.29 2.29
Total 100 100 100 100 100 100 100

CK, Control Kimchi (no addition); SK-5, Kimchi added 5% squid; SK-10, Kimchi added 10% squid; SK-20, Kimchi added 20%
squid; OK-5, Kimchi added 5% octopus; OK-10, Kimchi added 10% octopus; OK-20, Kimchi added 20% octopus.
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Al Z Alge] AnjE 0.01 N NaOH €99 mlL &
B: ulgAlge] 4nE 0.01 N NaOH €99 mlL %
0.0009: 0.01 N NaOH 1 mLel %93}+= lactic acid(g)
f: 0.01 N NaOH &9¢] 47}

D: sMufs, St Al w3 (e)

riok

=& DNS(dinitrosalicylic acid)®H 2.2 4333} t}
(23) N2 Fe Ao AR oF 1 g& A gs] ot
100#) 4*4 3}ar o FH(HYUNDAI Micro No. 10, HYUNDAI
Micro Co., Ltd)¥F ¥ oJ 3o} 1 mLel] DNS A %F 3 mL&
i e 2ol 583t SHkTh A2olA HEE = 7
4= 16 mLEZ A-&3le] UV-VIS spectrophotometer(UV-
1800, Shimadzu, Kyoto, Japan)E AF&3Fe] 550 nmell A
TREE %7{43}0" om, glucose Ex=4del o8 S
3] A

oy [0
N r*° on

(volatile basic nitrogen, VBN)

714 2 (VBN) 3-8 conway unit Ak
e whel A 38H3TH24). Blender
Z(paste) AE2] A& 10 g& D3] o} v 7|
ZHF 50 mLE g1 7 Ao] 3087 A &5k
A HE 5% HoSOu 2 P o7 F3A|7l &
A (100 mL) & &to] AJFgoow A}
g 1 mL, &b2E 2388 1 mLE g4t
3L, 0.01 N HoSO4 €9 1 mLE &4t7]9]
5748 " 25°ColA 1A17F A R8T
19] a8 Mo Brunswik Al & &S
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o] IAY AL = RS Leuconostoc sp. =, o 9ol
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(Statistical Package for the Social Smence, ver 18,
SPSS Inc., Chicago, IL, USA) software packageZ ©]&
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Fig. 1. Changes in pH of Kimchi added with different amounts of squid (A) and octopus (B) during fermentation for 56 days
at 4°C. CK, Control Kimchi (no addition); SK-5, Kimchi added 5% squid; SK-10, Kimchi added 10% squid; SK-20, Kimchi added
20% squid; OK-5, Kimchi added 5% octopus; OK-10, Kimchi added 10% octopus; OK-20, Kimchi added 20% octopus.
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Fig. 2. Changes in titrable acidity of Kimchi added with different amounts of squid (A) and octopus (B) during fermentation for
56 days at 4°C. CK, Control Kimchi (no addition); SK-5, Kimchi added 5% squid; SK-10, Kimchi added 10% squid; SK-20,
Kimchi added 20% squid; OK-5, Kimchi added 5% octopus; OK-10, Kimchi added 10% octopus; OK-20, Kimchi added 20%

octopus.
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Fig. 3. Changes in reducing sugar content of Kimchi added with different amounts of squid (A) and octopus (B) during fermentation
for 56 days at 4°C. CK, Control Kimchi (no addition); SK-5, Kimchi added 5% squid; SK-10, Kimchi added 10% squid; SK-20,
Kimchi added 20% squid; OK-5, Kimchi added 5% octopus; OK-10, Kimchi added 10% octopus; OK-20, Kimchi added 20% octopus.

o] 7] %] 50%d W A&7 2 Erk13,8). FE etz e o] AR A9 20%9 2olE e
2 © %= mannose, fructose, glucose, galactose ?01 A SK-2004 7} =2 #= ]’]['E}lH/\I\J— o A A T o]
o, o]E2 Ao Mg Hol wpE} A} aE Ao= A £ ke ATt dxT Ry 52 ARE Bk A7)
BET 7|EY] AFE B AR HE A FAEoY AF Zro] Akl whah 3 7] F 4 gHeo]l Ttk A
o] 77t M AE Y FEYLE ARG o] Fo] nAES] A < YERATHZXKO0.05). 3 A71dar AE 9 vy
ol Fadt &S FUh AEXE H7ke AR (@)Y o} "WAle #AA o] Qlriar _H;__]_E] ATH28). ¥ ATl A=
e 7] 3L FFo] =Ro HaEvt AA@drs it FAHES Tk AR Y DS FAES ATl S71El
AA B S FeFo] woprh E AFA oA FAES w2} VBN 4% 7} 'rr«]@—o«i =7} Th(#X0.05). 3 7
A7t wpeba] AT geFo] wolA| = FAE Kol A x| o] A H}A A WEA FUMEE AAE BYla
T & ZAE Blov AAVF Hdagel nef ddd AHE O] H7beFo]l 12 A FoA FoH R w2 ARE
geFo]l F43] SolA= AiE Hol AR M7t v A Bk wabA FAES J7he AX s dasdnA Fol
=9 dYdoRE ANEESE How AtndEh ARkAQl g8t FAEA oV nAESA FHELS o
WA X o frAFsEAIRE @il W o] @ ATt 9l7] wiitel] 4
3|2t HI|EjZlA(volatile basic nitrogen, VBN)2| H3} AEZH Az A BE77F = Sulge] W= AL o4
FAES AAFTH U] 5, 10, 20%2 H7lsle] Al x3 7F HEE 4 H2(29), FAE H7H30) T FAHE HA
A 3] d71eld 4 W3l Table 29 2o} 249 g 7)ol 83 AoRE ALRHT
o} frojolo] M7tk wE X< ojn|:ibg A4 WELE
A8 A3 Alx 2 o= 17.23~23.29 mghe] HAE

Table 2. Changes in volatile basic nitrogen of Kimchi
for 56 days at 4°C

added with different amounts of squid and octopus during fermentation

Fermentation
periods CK SK-5 SK-10 SK-20 CK OK-5 OK-10 0K-20
(days)
0 17.23+1.87% 17.26£1.495%¢ 19.67+1.49% 23.29+0.18""  17.23+1.87% 18.47+0.38"5° 17.2120.13%¢ 20.1720.55"°
7 16.50£1.48% 19.70+1.29%° 19.25£0.74% 19.4942.07*°  16.58+1.48"5° 14.76£0.44%" 16.95+1.38%¢ 18.20+0.34""
14 21.50+1.94% 22.55+2.01"¢ 22.76+0.92* 22.98+1.40"°  21.50+1.94%° 22.16+1.12%¢ 22.70+0.77% 25.11£0.41*¢
21 16.45£1.31% 19.2940.605¢ 23.97£1.50* 24.71£1.00*°  16.45+1.31%° 16.75£1.64°° 20.3240.24%" 24.19+1.42"

28 20.07+2.69% 24.90+1.58> 29.10+1.50%°
35 22.51+0.37° 23.43+1.22° 26.78+0.11%
42 21.42+1.10%° 23.03£1.43° 26.17+1.29%¢
49 23.33+0.66™° 26.66+1.67° 31.78+1.25
56 28.7843.90% 32.25+0.86™ 32.71+0.81™

35.01£1.11°°  20.07+2.69% 25.22+0.84% 26.90+1.73% 34.18+0.84"°
32.95+1.59"%  22.51+0.37° 23.43+1.225¢¢ 24.89+0.42% 35.63+1.35"™
34.90£0.18"°  21.42+1.10°° 23.73£0.90 26.67+1.24% 34.21+1.31"°
34.67+1.42°°  23.3320.66™° 29.21+0.78° 33.04+0.45%" 36.52+0.66"°
39.07£1.74%  28.78+3.90%" 31.96+1.535* 34.84+1.48"%* 38.20+0.58"

All values are mean+tSD of the three replicates.
Means sharing different letters in the same row (A-D)
CK, Control Kimchi (no addition); SK-5, Kimchi added

and column (a-g) are significantly different (P<0.05).
5% squid; SK-10, Kimchi added 10% squid; SK-20, Kimchi added 20%

squid; OK-5, Kimchi added 5% octopus; OK-10, Kimchi added 10% octopus; OK-20, Kimchi added 20% octopus.
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Fig. 4. Changes in total viable bacteria of Kimchi added with different amounts of squid (A) and octopus (B) during fermentation
for 56 days at 4°C. CK, Control Kimchi (no addition); SK-5, Kimchi added 5% squid; SK-10, Kimchi added 10% squid; SK-20,
Kimchi added 20% squid; OK-5, Kimchi added 5% octopus; OK-10, Kimchi added 10% octopus; OK-20, Kimchi added 20% octopus.
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Fig. 5. Changes in Lactobacillus sp. (A) and Leuconostoc sp. (B) of Kimchi added with different amounts of squid during fermentation
for 56 days at 4°C. CK, Control Kimchi (no addition); SK-5, Kimchi added 5% squid; SK-10, Kimchi added 10% squid; SK-20,
Kimchi added 20% squid.
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