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Effect of Powcer-type Dried Alaska Pollack Addition on the Quality of Kimchi
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Department of Food and Nutrition, Sookmyung Women’s University”
Department of Food and Nutrition, Bucheon College*

Abstract

Powder-type dried pollack was added to Kimchi, the groups were stored at 4°C, respectively, physicochemical,
microbiological, and sensory properties of the Kimchi were examined according to the stored durations.

The pH appeared to have almost similar values in the early stages of the fermentation. Generally, the groups with
the additional powder-type dried Pollack had high pHs in the later stages of the fermentation. For the changes in
the acidity, until the optimum edible period was reached, the groups with the additional powder-type dried Pollack
required longer than those groups with additional fluid anchovy sauce. With regard to the salinity, there were no
significant differences between the respective groups. For changes with regard to the reducing sugar, from the early
to late fermentation stages, the greatest content was shown in the no additional protein source group, however, after
the optimum edible period, there were no significant differences between the treated groups. In the case of free
amino acids, the total quantities of Serine, Glycine, Threonine, Proline and Alanine, which all have a sweet taste,
were usually found to have increased too almost twice those in the control groups, on the addition of 0.80%
powder-type dried Pcllack to the Kimchi.

As a result of examining the microbiological properties, the time spent reaching the maximum numbers was longer
in the additional powder-type dried Pollack groups. Similarly, the maximum numbers of lactic acid bacteria also
appeared at the same time, but the difference between the treated groups was small, compared with the total
numbers of microorganisms. As a result of the sensory evaluation, the treated groups generally gained better
evaluations for several items, corresponded to the addition of 0.65% powder-type dried Pollack.
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Table 1. Ratio of ingredients used for various Kimchi

preparation (&
Ingredient Kimchi group
AV B C D E F
100

Chinese cabbage” 1000 1000 1000 1000 1000 0

Korean radish root 80 80 80 80 80 80
Sticky rice powder 5 5 5 5 5 5
Fluid anchovy sauce 0 4 0 0 0 0

Garlic 12 12 12 12 12 12
Red pepper powder 13 13 13 13 13 13

Green onion 10 10 10 10 10 10
Salt 5 5 5 5 5 5
Sugar 2 2 2 2 2 2
Dried pollack 0O 0 4 6 8 10
powder

1) A: control Kimchi
B: 0.35% fluid anchovy sauce added Kimchi
C: 0.35% dried pollack powder added Kimchi
D: 0.50% dried pollack powder added Kimchi
E: 0.65% dried pollack powder added Kimchi
F: 0.80% dried pollack powder added Kimchi

2) 8% brine(w/w), 2hr.

3) 10~30mesh.
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Table 2. Operating condit.ons of HPLC for analyzing
free amino acids

Instrument Hulett Packard 1100 series
column Nova-Pack C18(3.9x300mm, 4/m)
HPLC pump HP 1100 Series, Binary Pump
HPLC injector HP 1100 Series, Autosampler

Variable Wavelength Detector HP 1100 Series, 254nm

Solvent A) 1.4mM NaHAc, 0.1% TEA,
6% CHCN, pH6.1
B) 60% CH;CN
Elution Linear gradient of solvent B
Flow rate 1.0ml/min
Run time 30min
Equil. time 10min
Injection vol. standard 4ul
samples  Sul
Gradient Time %B Flow
0.00 0.0 1.000
12.00 8.0 1.000
13.00 12.0 1.000
15.20 20.0 1.000
22.50 46.0 1.000

22.72 100.0 1.000
23.20 100.0 1.000
25.00 100.0 1.500
25.70 100.0 1.500

26.00 0.0 1.500
29.00 0.0 1.500
30.00 0.0 1.000
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Fig. 1. pH changes of Kimchi with the different amount
of fluid anchovy sauce or dried pollack powder during
storage at 4T.

A: control Kimchi

B: 0.35% fluid anchovy sauce added Kimchi

C: 0.35% dried pollack powder added Kimchi

D: 0.50% dried pollack powder added Kimchi

E: 0.65% dried pollack powder added Kimchi

F: 0.80% dried pollack powder added Kimchi
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Fig. 2. Changes in acidity of Kimchi with the different
amount of fluid anchovy sauce or dried pollack powder
during storage at 4T.

: control Kimchi

: 0.35% fluid anchovy sauce added Kimchi

1 0.35% dried pollack powder added Kimchi

: 0.50% dried pollack powder added Kimchi

: 0.65% dried pollack powder added Kimchi

: 0.80% dried pollack powder added Kimchi
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Fig. 3. Changes in salinity of Kimchi with the different
amount of fluid anchovy sauce or dried pollack powder
during storage at 4C.

A: control Kimchi

B: 0.35% fluid anchovy sauce added Kimchi

C: 0.35% dried pollack powder added Kimchi

D: 0.50% dried pollack powder added Kimchi

E: 0.65% dried pollack powder added Kimchi

F: 0.80% dried pollack powder added Kimchi
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Fig. 4. Changes in Reducing sugar content of Kimchi
with the different amount of fluid anchovy sauce or
dried pollack powder during storage at 4TC.
A: control Kimchi
B: 0.35% fluid anchovy sauce added Kimchi
C: 0.35% dried pollack powder added Kimchi
D: 0.50% dried pollack powder added Kimchi
E: 0.65% dried pollack powder added Kimchi
F: 0.80% dried pollack powder added Kimchi
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Table 3. Free amino acids composition of Kimchi prepared with different concentrations of dried pollack powder on the

9th day of fermentation at 4T

. . Treatments(nm/mg)

Amino acids A B C b E F

Aspartic acid 17.49 16.65 23.65 2892 24.29 24.13
Glutamic acid 26.64 34.34 42.62 56.86 33.46 34.95
Asparagine 2.56 341 3.67 3.97 11.88 16.02
Serine 8.71 8.49 10.19 12.66 14.41 18.18
Glutamine 41.07 29.56 28.00 3543 45.08 60.91
Glycine 9.12 8.18 9.17 11.17 10.97 12.82
Histidine 3.89 401 4.42 5.47 5.61 6.50
Arginine 235 2.89 5.19 4.24 18.01 13.75
Threonine® 8.43 8.06 9.76 11.11 12.51 15.54
Alanine 48.05 50.79 55.82 62.82 64.27 75.90
Proline 13.81 13.57 13.46 13.88 16.99 18.38
Tyrosine 4.96 5.62 5.85 5.51 6.82 7.25
Valine* 9.67 10.29 12.74 13.86 15.42 18.28
Methionine* 1.54 1.72 1.63 2.00 2.12 2.09
Cystine 0.99 1.30 0.00 1.55 0.00 1.80
Isoleucine* 6.77 6.82 8.11 9.62 10.34 12.93
Leucine* 7.14 7.33 8.47 9.73 11.02 12.69
Phenylalanine* 4.64 4.76 5.86 6.39 7.43 8.06
Tryptophan* 10.25 12.37 14.13 18.40 10.00 14.50
Lysine* 4,95 3.96 6.24 6.19 7.35 9.24
Total content 233.03 234.11 268.98 319.80 327.97 383.92
EAA? 53.39 55.35 66.94 77.30 76.19 93.33
E/T(%)" 229 23.6 24.9 24.2 23.2 24.3

1) A: control Kimchi
B: 0.35% fluid anchovy sauce added Kimchi
D: 0.50% dried pollack powder added Kimchi
F: 0.80% dried pollack powder added Kimchi

2) EAA, *essential amino acid

3) E/T(%), EAA/Total content ratio
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C: 0.35% dried pollack powder added Kimchi
E: 0.65% dried pollack powder added Kimchi
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Fig. 5. Changes in total cell count of Kimchi during
storage at 4T

A: control Kimchi

B: 0.35% fluid anchovy sauce added Kimchi

C: 0.35% dried pollack powder added Kimchi

D: 0.50% dried pollack powder added Kimchi

E: 0.65% dried pollack powder added Kimchi

F: 0.80% dried pollack powder added Kimchi
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Fig. 6. Changes in Lactobacillus sp. cell number of
Kimchi during storage at 4T
: control Kimchi
: 0.35% fluid anchovy sauce added Kimchi
1 0.35% dried pollack powder added Kimchi
: 0.50% dried pollack powder added Kimchi
0.65% dried pollack powder added Kimchi
: 0.80% dried pollack powder added Kimchi
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0.80% Az %37}5_‘7?01# zrol & RolA grgtornt
Unz A Zdele 93 Aol E?&U‘r(p<005)

A% As7lde 0.65%9} 0.85%9 &o] 71% A
7ol 7hd wskeh AF 2794 & 050% % 0.65%
9] o 7% AZtwol M =%, AE Frktol
i i S

Juicinesse= B2 A% dE2F£F% A7 A7l &
gtew, Bol 7t HrlFgo] Folde s Rt A
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Table 4. Statistical evaluation of sensory scores for
Kimchi during storage at 4T

Sensory  Kimchi Storage time (day)
attribute  sample 0 9 18 27
A" 3300E%" 3467F 24000 2633 B
B 3633 4670 A2 2400Cd 2633 Be
Overall C 3667 ¢ 3800E 2833 Bc 2833 Ac
taste D 3.967 A 4233 € 3,000 Ac  2.000 Pd
E 3,700 B> 4433 Ba 3000 Ac 2.833 Ad
F 3.633D> 420002 2,833 B 2400 “d
A 3300 Fa 3.000 B> 3,000 Db 2233 Ce
B 3.600 Ea 3233 ¢ 3233 C 2200 E
Total C 3.600 P> 380082 32678 2000 Fd
flavor D 3.900 Aa 3233¢ 3233C 2233 Dc
E 3733 Ba 3267 Ac 3,633 Ab 2433 Ad
F 3.633 Ca 2.667 Ab 3,633 A2 2,400 Be
A 4.400 Ea 3,000 E» 2833 B 2600
B 4433 D2 2633C 3033 303380
Crispness C 4733 A2 3233 Bc 3433 Bb 2600 Ed
D 4,733 Aa 3,267 Ac 3,600 Ab 2,633 Dd
E 4.700 Ba 3267 P4 3,000 Dc 2633 ¢
F 4.633 Ca 3433 Eb 2833 Ed 3267 Ac
A 432202 3267Db 3233 D 2200 ¢4
B 4.667 Aa 3233 Ec 3267 ¢ 2,033 Dd
Thoughne  C 4.400 Ca 3433 Cc 4,000 Ab 2200 Cd
ss D 4.633 Ba 3.667 Be 4,000 Ab 2,633 Bd
E 4,633 Ba 3.833 Ab 3,600 Bc 2.633 Bd
F 4.400 = 3.833 Ab 3,600 Bc 3,267 Ad
A 3.067 A6 4,033 Ba 3433 Ad 3800 Ac
B 3967 Ab 4200 Ar 3433 Ad 3800 Ac
Tuiciness C 3,167 B> 3233C 2800 C 3.233¢C
D 2.633 ¢4 3.067 P> 2,867 Be 3200 D2
E 2367 bd 3,000 Ed 2867 Be  3.200 Da
F 1.967 & 2433 B 2667 Db 3.400 B
A 3.633 Ba 3233 Ac 3,600 B> 3233 Fe
B 3667 A 2867 Cd 3833 A2 3267 K
Redness C 3,100 € 3,067 B4 3800 Bb 3,833 Ba
D 240004 2867 Cc 3.667  3.869 Aa
E 2.400Pbd  2833C 363302 340000
F 2167 B 28670 3000 3.800
A 3.667 Aa 3400 ¢ 3467 € 3200 Dd
B 3.400 Be 3467 Ab 3633 Ac 3200 Dd
Clearance C 3.667 A« 3233 Ec 3600 B> 3.600 Be
D 3167 < 3433 Bb 3267 Dc 3,600 Bd
E 3.167 <d 3200 3233 B¢ 3400 ¢4
F 2.900Dd 3267 Db 3000 Fc  3.800 Ad
A 2.433 Bd 3.067 A< 4,033 Ab 4,333 Ba
B 2411 ¢ 3.067 Ac 3.800B> 4,133 ¢Ca
Ripeness C 2.300 & 2.833 Bc 3,800 B> 4.333 Ba
D 2.200 Fd 2233 Dc 3633 Ch 4433 Aa
E 2400 P 2233Dbd 3633C 3900 D2
F 2.467 Ac 2267 Cd 3000Db 3900 D=
1) A: control Kimchi
B: 0.35% anchovy juice added Kimchi
C: 0.35% dried strip powder added Kimchi
D: 0.50% dried strip powder added Kimchi
E: 0.65% dried strip powder added Kimchi
F: 0.80% dried strip powder added Kimchi

Means with the same letter are not significantly

different(p<0.05)
2) A~F mean Duncan’s multiple range test for additional
rate of dried strip.

3) a~d mean Duncan’s multiple range test for storage time.
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g2 135

& A7 99A e AL Aol M %o,
279 Adle g2 AFs nA7tAZ dxdH A
Zzol 713 itk @REZE 035% Hol 1%
Arkgol B2 AT 94 Aloldl #9H Aol &
510121 AR (p<0.05), o1& Addties EF A
NEE {95 ZolE BHTHp<0.05).
Redness: 92 FAF A7 JArhEol Mg =%
ol 715 AUty BS AUt sdesE
BE7t A UEbgth A 7ol A% 2

",
Be
4% 0229 A2 A7H2L Reduess7t A4 ot
7}olk=

N

J= vl A A7FEY A Lol= Redness7t &
7t AEE Eich

Clearance% g2 A5 g ZF£7 035% Bo] 71&
ANMEE %94 AolE HolA Fonh(p<0.05), 7}
T %o, 080% Eo] 7 Arkwo] sHFd st
. AZ A7 15 A Fykdol 7 %o,
ZF AR BF §9F AolE BATHp<0.05). AF
274 A o = ‘%E‘ ALoe ¥z qzxsy AZd
A7ME Abole) RoF ApojE Ro)A ¢Fow
(p<0.05) 7} dgerd 0.80%9 Ho 7tF AT
o] 7} =Stk

Ripeness= ]3] 7‘]-"“‘%*5 25 AH F7ret
gov, g2 AT BEF He s RYou,
274 Aoll= 0.65%9 0.80% Bo] 7}& Artol 7F
AL e vy
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AL Ryt 4z #Hale H%U)d =gl
A9 Azbo] RZ ARG Eof stE AU
o] ol AAHAUh dx9 Wge= K4 27l AT
golAtirt 43 FES FASHReH, §4 olF
Zr A7 7 950 QoA 79F Aol HolA
gttt B4Ee nE x| FoA Age] AP H
we Faste A¥S 2HeH, A 2UFYH ¢
NA7A 7hd B g9 FFE EJ AE 99d
4 BRI, FsrE AW °]—§-°ﬂ%
AT & Aoy Bolx ¢skth {¥ ot
2 Bol 71F Aytgol Z/HESE 1 gl =
< 2 F d9ed, ue vehde orxdd
Serine, Glycine, Threonine, Proline, Alanine2] & &
Hol 7}1% 0.80% F7kA oixgel vls] Hi 2w
7b7tol Z718E B & stk BAY FFFe A
Ao A%, Ad T 22 AITE Fo
g A7hEd FS d 110151% A7}E Hyow,
Ao Az HA HAAdgFTE BY /‘]7]E
359 2FH4 A ?—JX]GP‘“ e o, &

Bo g Fee] 4 AL ‘]-01-4 %01
APt #5AA 2F, oy FEAAH FoH2=2
274 "yt 9 AIFE 050% 5 7% Aol
Ak AZFHAA Toughness,
Redness= 59 71%
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