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Abstract

In this study, we evaluated the effects of harvey powder on the fernentation of Yulmoo Kimchi, by measuring
sensory, physicochemical, and microbiological properties during fermentation up to 31 days. The Ywu/moo Kimchi,
with various levels [0, 0.1, 0.2, 0.3, 0.4% (w/w)] of harvey powder, was fermented at 10°C. The product containing
the control evidenced the highest scores for appearance and smell. Taste, carbonated taste, texture and overall
acceptability were highest in the 0.1% harvey powder and control. During fermentation, titratable acidity in-
creased while pH gradually decreased. Reducing sugar showed no difference at initial fermentation and then
steadily decreased. Total vitamin C was gradually decreased during fermentation and reduced sharply after 10
days, and then almost maintained. Total polyphenol content was the highest in the 0.3% harvey powder on
day 0 and maintained in all samples thereafter. Antioxidant effect of the Yulmoo Kimchi with 0.1% harvey
powder was shown to be the highest. Also, the time required to achieve maximum levels of lactic acid bacteria,
as determined by log numbers of cells and total viable cells, were more delayed in the experimental groups
with added harvey powder than in the controls. Our results indicated that the Yu/moo Kimchii with below 0.1%
added harvey powder was acceptable.
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Table 1. Sensory evaluation scores” of Yulmoo kimchi with the addition of different amounts of harvey (Hijikia fusiforme)

during fermentation at 10°C

Sensory Davs Harvey powder (%) Fvalue
characteristics Y 0 0.1 02 03 04
3 5.14+1.77 5.00+1.63" 5.14+1.21° 4.14+0.90" 3.14+2.12° 212"
6 6.29+0.95" 6.14+0.69" 457+0.98" 3.86+£0.90™ 2.8641.46° 14427
Appearance 10 357+0.79° 486+1.57° 500+1.15° 5.29+1.60° 4714229 1.24™°
PP 13 4.83+1.47" 4.83+1.47° 4174117 417+ 147" 4.83+0.98" 045"
17 5.29+1.50° 5.71+1.38 5.00£1.15% 443+162" 3.43+127" 2.82°
20 6.43+1.13° 557+0.79° 5.71£0.76 4.00+0.58" 3.43+0.79" 1619
3 5.14+1.46 4.86+2.27 4.00£1.29° 357+1.27" 3.71+1.89" 1.2288
6 6.00+1.15° 5.2940.76™ 5.00+1.15" 457+1.13" 4574127 2.01*
Smell 10 5.29+0.76 486+1.21" 357+1.40™ 457+1.81" 3.14+1.68 2.79"
me 13 6.00+0.89° 4.83+1.83" 4.33+1.63" 4.50+1.38" 4.00+1.55" 159"
17 4.43+151° 457+0.98" 4.29+0.76 4.29+0.95 4.29+1.25" 0.09™®
20 5.86+0.69° 5.29+0.95" 557+1.27 4.14+1.46™ 3.43+0.98° 6.09"
3 414+1.77° 5.14+1.35" 3.29+2.29% 2.71+1.80° 3.29+2.43™ 1.63°
6 6.00+1.15° 5.71+1.70° 5.00+1.29% 457+1.27" 3.14+1.3%" 476"
Tast 10 3.71+1.98" 457+1.13 457+2.15" 471+1.89° 3.2940.49° 1.03%
aste 13 5.67+1.37 550+2.07 417+2.14° 4.00+2.19° 3.83+1.47° 0.917
17 4.86+0.69° 491+0.76 471 £1.70° 4.14+1.07 4.00+1.63" 0.67°°
20 5.86+1.21° 5.29+1.25% 4.86+1.68" 471 +150™ 3.71+1.89 1.88*
3 4.14+0.69° 443+1.27 371+1.21° 2.14+121° 3.14+2.34" 2.99°
6 514+157° 5.57+0.79* 4.29+1.89° 457+1.72° 3.86+2.04 118%
Carbonated 10 3.71+1.25" 3.71+1.25% 4.00+£1.73" 457+2.23" 4.29+ 150 0.36™°
taste 13 583+ 1.17" 4.00+1.41% 367+1.21° 417+147"° 3.83+2.04" 207"
17 4.00+1.41° 3.86+1.07" 4.43+0.98" 4.29+0.95 414+1.07" 029"
20 5.43+0.98 5.29+1.38" 414+1.77° 471+0.95 4.29+2.06" 1.04%
3 5.71+1.25 5.57+1.40° 543+1.13° 4.00+2.31* 457+2.44° 119
6 5.86+1.07% 6.14+0.38" 4.14+2.19> 3.86+1.95° 3.00+1.63° 507"
Text 10 4.29+1.60° 486+2.12° 5.43+1.72° 4.43+1.72° 4.43+1.81° 047"
exture 13 5.33+1.21° 5.3341.63" 5.00+1.26" 4.67+1.86" 450+1.38" 039"
17 5.00+1.29° 4.97+0.79" 5.14+1.95" 371+1.11° 457+1.62° 1.09%
20 6.29+0.76" 5.14+1.68" 3.43+1.72" 4.29+1.60 4434223 2.89°
3 486+1.21° 5.29+1.38" 4.29+1.50 3.43+1.72° 357+2.23" 1.66%°
6 5.86+0.90° 5.860.90° 4.86+1.35" 3.86+£0.69 271+1.11¢ 12477
Overall 10 4.71+0.76 4.83+1.40° 5.14+1.35" 457+1.40° 4.86+1.21 0.34N°
acceptability 13 5.83+0.98° 6.17+0.41° 5.00£1.26° 3.67+0.82¢ 2.67+0.82° 16.09"**
17 5.23+0.94 5.77+0.64% 5.49+1.42° 3.79+0.39° 421+1.11" 367
20 6.14+0.69° 5.00+£1.53" 471+£1.70™ 443+151™ 3.00+£1.29 464"

1)Superscript letters (a—c) indicate significant difference at a=0.05 as determined by Duncan’s multiple range test.
NNot significant. “p<0.05, **p<0.01,

p<0.001.
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Fig. 1. Changes in pH of Yulmoo kimchi with the addition
of different amounts of harvey (Hijikia fusiforme) during
fermentation at 10°C.
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Fig. 2. Changes in acidity of Yulmoo kimchi with the addition
of different amounts of harvey (Hjjikia fusiforme) during
fermentation at 10°C.
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Fig. 3. Changes in reducing sugar content of Yulmoo kimchi
with the addition of different amounts of harvey (Hijikia fu-
siforme) during fermentation at 10°C.

she o2 A%E B9t Kim 5308 A7 Azl B
glican} 2 TR/ B WA W7ol BesE Aw
b A e A AT SRS Fol S 2 e
Aol 71A= ol g5o] fr)akgtae] olay] HEo
B ATATNAE 002 Aelsint gzl vle) £7}5
7o) AT o BA YR} B4R Skl 714
2 og¥ oz YzH k.

o

-lm on

7+ ArvEE
2|5 10°Coll A 319 &<t
= Fig. 3% Zth

St e HE Z27)0= BE H7F7F A vt
Fa o] A A BE HUbe SAdEEel
3] 53], HE 6ddl EE HUHY gl A
4—41‘%151 g 4ok A B2 04% H

V‘ 3174] ‘%E}‘;}L s 17°‘ 1

0,01, 02, 0.3, 04% 2 23t &

‘é LEA7| A SdFe] |

o

ri‘;‘ (=2 s o
o

=9

éu\‘lﬂ

——,Loﬂ H]%
Q) o] Zo=

of
1o

)

N

N

(T
2 g e

N

N

e

o)

oY

)

Lo b

X
fr

e o o
Ho
oft

o ot

ot
i
29
ot
o e
off
O
N
N
B
o
N
2

o
off o
2

o,
~ oft
nSL' —

ko

AFE 22 RAFTY
hUE A W
G AYelM BE ) EHE 029% xm%u ﬂ%%‘;
ol 7bg Be At AAHST F, AW 53 2L £7)
mow ABE el Fyol AV WEOT YA

=, O]
Az} o) »l

E’
itro
=

17
Q)
=

ol
A

)

Yt 4%

xa

=] o

F4o] m 439

25
- 0%
- 0.1%

15 20 25
Fermentation period (days)

10 30 35

Fig. 4. Changes in total vitamin C content of Yulmoo kimchi
with the addition of different amounts of harvey (Hijikia fu-
siforme) during fermentation at 10°C.
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Fig. 6. Changes in DPPH radical scavenging activity of
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vey (Hijikia fusiforme) during fermentation at 10°C.
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(Hijikia fusiforme) during fermentation at 10°C.
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(Hijikia fusiforme) during fermentation at 10°C.
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