Korean Journal of Human Ecology http://dx.doi.org/10,5934/kjhe. 2014.23.3.467
2014, Vol, 23, No, 3, 467-481 ISSN 1226-0851(Print)/ISSN  2234-3768(Online)

2o WE 2 PAY FISH
Fou 34 8= Wi

Quality Characteristics of Kimchi with Mulberry Leaves Enzyme Liquid and
its Acceptability by Middle School Students
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Abstract

We investigated the effects of Mulberry leaves fermented enzyme liquid(MLE) addition on the quality of Kimchi
which were fermented at 5C during 30 days. MLE was added to salted cabbage at concentrations of 0%(C), 0.4%(MLE1),
0.8%(MLE2), and 1.2%(MLE3) (w/w). pH in Kimchi added upon 1.2% of MLE, was higher than that of Kimchi
without MLE after 12 days of fermentation. The titratable acidity was increased by the addition of MLE, and particularly
Kimchi added 1.2% of MLE showed the slowest changed level. The degree of salinity were decreased in Kimchi
with MLE as well as control group. However, MLE1 showed significantly lower salinity than MLE2, MLE3 and control
group (p<0.001). L, a, b values of control group indicated significantly higher than the Kimchi with enzyme liquid
concentrations(MLE1 ~MLE3). As compared with the control group, the cutting force in treated groups were increased
during the fermentation period, and especially MLE3 showed the highest value of hardness. Moreover, that growth
of lactic acid bacteria and total bacteria were inhibited by the addition of MLE. In the sensory assessment, the color,
taste, and overall preferences were higher in MLE2 than control group and MLE1, MLE3. The acceptability of MLE
as an additive in Kimchi among middle school students was higher than in the control sample, with an optimum additive
of 0.8% MLE, based on the lowest volume of leftovers. Therefore, it was confirmed that addition of 0.8% MLE appears
to be an acceptable approach to enhance the quality of Kimchi without reduction of acceptability.
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(Table 1) Ingredient of Kimchi added with mulberry leaves fermented enzyme liquid

Treatments
Ingredient (g)

c’ MLEL1 MLE2 MLE3
Salted Chinese cabbage 760 760 760 760
Red pepper powder 40 40 40 40
Mixed garlic 30 30 30 30
Mixed ginger 7 7 7 7
Onion 30 30 30 30
Radish 36 36 36 36
Green onion 4 4 4 4
Waxy rice paste 20 20 20 20
Sugar 4 4 4 4
Fluid anchovy sauce 10 10 10 10
Salt-fermented shrimps 10 10 10 10
Salt 3 3 3 3
Draining solution 30 26 22 18
Water dropwort 10 10 10 10
Mixed pear 6 6 6 6
Mulberry leaves fermented enzyme liquid 0 4 8 12
Total 1,000 1,000 1,000 1,000
C: control(0%)
MLEL1: addition of 0.4%(w/w) mulberry leaves fermented enzyme liquid of Kimchi (g)
MLE?2: addition of 0.8%(w/w) mulberry leaves fermented enzyme liquid of Kimchi (g)
MLE3: addition of 1.2%(w/w) mulberry leaves fermented enzyme liquid of Kimchi (g)
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ahol 33 W 299 F O WERS VST

3) pH, A= &4

v 223} 71x)H-2 polytron homogenizer(ULT T25
w/acc, IKA-Labortechnik, Staufeni, Germany)ZE- ©]-8-3}
o w3t 9lal,  YAEE7I(AVANTI  J-26XP,
Beckman, Maryland, USA)E- o]-85}¢] 1089(xg)ollA] 10
1 AAEEE $ pHE 7938kt 5] pHe A
AAke= pH meter(DE/PP-15, Sartorius, Goettingen,
Germany)9} pH-metric *'H-& §sto] 242} S48191aL,
2=+ 0.1 N NaOH £-2 HAHo 2 3sla] pH 8.39]
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1 Fgks AEstlch(Kang er al, 1991).
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5) A= 274

AN2}A|(SP-80, Denshoku Co, Tokyo, Japan)Z Al&-3}
o] 7} A|Ee] M-S =43} Hunter systemol| 2jale] Hx
(L, lightness), &A% (a, redness), Z%=(b, yellowness)
o= YeRiA) o]u ZE29k(standard plate)2] L, a,
b valuee= 2+ 92.50, 0.06, 1.920]%loH, Z& AFe
38) Wk 249 ¥ 0 WREe A,

(Table 2) Texture analyzer setup condition

6) A=

N\
ol

Aol Ak =(cutting force)= Texture Analyzer
(Model TA-XT2, Stable Micro System Ltd, Haslemere,
England)E ARE-3}e] 1, 159, 30U AF5te] A3}
rk. AF F-9= Han er al.(1996)2] Wy ol w} w3
o W 145 AFE Al 15Ho= AHsla 11 A
QoA 3 ematehs Al 2578408 G § AES 7IE
o2 3t 1 EYE o] 8 cm, 712 2 cm, AE 2cm
HA et SRR ARSIt BE AR tig g
225 109 ¥HE Z4ste] A7 71 =AY 71
w2 AS AlRlg S e s ek A=Esiion, oju)

o] &AF7L <Table 2>9} ZAtt

ol
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A8 10gg FAo 2 FHslo] 0.1% Eit HESF 90
mLE 2o Stomacher lab blender(Model 400, Tekmar
Co, Ohio, USA)Z w23} gt & JZHe 0.1% FHES
2 st Ty S 28 A 0.1 mLs
Plate count agar(Difco, St. Louis, Missouri, USA)Hl %] ]|
Tste] 37£1°C oA 24A17F wljekatolct. a7+
0.05% BCPA|A]2Fo] 7} MRS agar(Difco, St. Louis,
Missouri, USA)E o] =21 &, dabzehs w7 9
sto] PCAHIAIE S48t o™, 719& ARS-ate] 37+
1CellA 4823 @7t = Al
(CFU/mL)3+{tHOh ef al 1998).

colony&

8) #sH7t

Cutting force

Test mode and option
Pre-test speed
Test speed
Post-test speed
Strain
Trigger force

Probe type

Return to start
5.0 mm/s
1.0 mm/s
10.0 mm/s

60%
Auto - 5 g

Blade set with knife
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Ao #sH= Axd 2 ]E 5T Oﬂ A A5 A E 78222 SPSS for Windows 12.0(SPSS Inc., 2004,
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52 A(Color), &v|(Flavor), Az dM(Jeotgal odor),
o}2F8l(Crispness), Bh(Taste), HA|Z2] 7] & =(Overall
acceptance)= 7Y £ 0 W 74, BEFo|H 4%, vl vjm
H 1R FEste ke ArlEeH, AddAle
WAL AU e dre Wl

0) Fotm FAzAMY S8 Bk
o) W fise) 7 PRl e 48 WY
A& WH(The aggregate selection plate waste

measuement technique)ol] 2|3t zhikaF ZgHS &g
sttt A 8= JrF i AT ASEa 18hd 2
7iaE 2+ 364 720 2 IAE Gelste] 33] AAES
™, x| HFH= S FA ¥7] sl AR S0

7he v 722 wiAlete] Aeks AlFskdrh. e
AH 0%(C)eF ®l wkE &4 0.4%(MLE1),
0.8%(MLE2), 1.2%(MLE3)Z H7}et A& 1913 25 g
Aeg Aste] AFATES W A s e s &

Al o, Hit A (%) e F2d o5t Ak
SFItHYang er al., 2006).

13]1= =g
A7) 110] tjg s ! 100
= X x
T e %) FIE Bt INE Helles

Chicago, USA)S ALg3le] Hagd TFHAE Ak=3)
Fom, Folde p<0.054F2 2 one-way ANOVA H
Duncan®] t}z737%(Duncan’ multiple range test)S 53}
SEREEEE

m. 23 3 1%
189 uhs FAoo] Euls 3

o)l whE Faole] Eulis ke 10841 mg/100 g
oz B s}Oﬂgua <Table 3>of LbehhgIch. 314, o)
e wE AuAdl del A5k dustgEe e
A=AE, 721823  phenolic
hydroxy17]§ }1171 wheoll e gl 7jer ) Bl
3} Bgstel ok, BB, P w3, Frs
o AYErls s T Aem dElA tk(Ahn e
al., 2007). Cho et al.(2007)2 ¥ BEOE = 3
gAJo] 73k 15%9]

wole oliZala ol ek
243 A3t 7.5~19.23mg/ge] FFo] LN Zlog B
Taklor} B AT 248 ol ukE Fadle]
= geRe ojunt Wl ek

(Table 3) Total polyphenol content of mulberry
leaves fermented enzyme liquid

Total polyphenol content (mg/100 g)

108.41+0.817

Bl kg gaolo] UNbAR 4 AT <Table 4><}
2t} B Wy 49 g 51.7 °Brix, pH 3.43,
Sk 42.96%, 2315 0.04%, 2T A 0.63%, 24
W 0.26%= ZF Z 2=

(Table 4) General compositions and pH, °Brix of mulberry leaves fermented enzyme liquid

(mg/100 g, dry weight)

°Brix pH Moisture

Crude fat

Crude ash Crude protein

51.7 343 42.96

0.04£0.01

0.63+0.06 0.26+0.03
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3. pH
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2]° JERISITE FAkes AR 154 HAk S7tske] o)
ZT(C)T Y WE 49 0.4%(MLEL), 0.8%(MLE2)
H7hre] 0.53~0.582] vk g vERA v 1.2%3
7FHMLE3) 0439] #o=m fo)7 zolE Hth
(p<0.01). FA] A== 2I8ks vehdl= 2320 A%
24 AA AT 0.6~0.8% T u 7Pg gto] 22
Al7)oltHPark & Lee, 2005). £ $7-olAE= A3 1295
o BE Ao] 0.68~0.87¢] H<&7] o] <ol =
getlon], A% 18UA= pHel Aol 2ol thxwt
0.4%37F~MLEL), 0.8%%7R~(MLE2)o] 0.82~1.01
of W92 &7 AHE dERoY 1.2%3H7E
(MLE3)2 0.78¢] gto g <7 s fA8ck A
7 2445 BE AT gho] elel ke Holn

H57] s HeERRIo

=2

g

55

5.0

45 -

pH

40 -

+C

—a— MLE1
——MLE2
——MLE3

18 24 30

Fermentation period (days)

[Figure 1] Changes in pH of Kimchi prepared with different mulberry leaves
fermented enzyme liquid ratios during fermentation for 30 days at 5°C,
C, MLE1, MLE2, MLE3 : See the legend in the Table 1.
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[Flgure 313 2t omvﬂﬂ AAe] Am 3%RHWaNg oy coa o) 15&7} A o1} A7 12°—¢WH—‘;— H]JT’J-?
129} ®ol § 2 dlg

et al, 2000) oo} Hal A] thzwAl =]k Bl Y5 o g0 gag nom A9 dolAsE e

o AE AR ARTIRE Sk ol vk AT S Ly e sselme) 4w gre] 274 1)

14

12

10

0.8

0.6

Titratable acidity (%)

04

0.2

0.0

——c
—=—MLE1
——MLE2
——MLE3

0 6 12

18

Fermentation period (days)

24

[Figure 2] Changes in titratable acidity of Kimchi prepared with different mulberry leaves fermented enzyme liquid
ratios during fermentation for 30 days at 5°C,
C, MLE1, MLE2, MLE3 : See the legend in the Table 1,
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22
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Salinity (%)

14

10

——c

——MLE1
——MLEZ2
——MLE3

0 6 12

18

24

Fermentation period (days)

[Figure 3] Changes in salinity of Kimchi prepared with different mulberry leaves fermented enzyme liquid ratios
during fermentation for 30 days at 5°C,
C, MLE1, MLE2, MLE3 : See the legend in the Table 1,
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ERNSITE 2713 St Bl whE g4 0.4
HA7bto] 7P e dxs el iz 549
1.2%37F~(MLE3)o| H|$=38l grog thh 2o dus
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6. A

B wE Ee) Fh 4N Aw 34 Avke
<Table 5>s} 2tk x|e] V)8 Vbl Lgte A%
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Hlse £ Liks Blovt tatel /b

o

<

O

-,—,—X]a‘]—%_,_ G4 H7)eFe] Z/)1ErE

WHATHp<0.001). HAw=E ehli= agh

Lgre] Axe} o] dizrto] Eael 7t 4
2 ke FAsE o, el Myl 3
IS agte AAE Ut dized BE A9
T2 A% 64ATE ksl grel A

24dARE oA SRl A¥S Hth Kim e
al.(1994)3} Ryu et al.(1996)& Z4%7)6 2127} B
AT g u= oA HAo] XIEMEW A7t
7V} B2 Ho 5] o] T A4S VRt
3L SHlck A bk A% 6?4_541 E% AT
o] F7leh= Ade Kotk A% W |7HAE el S
R 2 L, agkd) o] Aol Hteke] FUHTSE
7ol 72 Bork ol9} 2 A= Shin et al(2007)
o] Bl T H7E AR ArelA] 37 REEY 7kl
A L, a, bgte] S yehd Ao} FAlekit:

>
K
e R

=
2k
7}

3]

=~

(Table 5) Changes in L, a, and b values of Kimchi prepared with different mulberry leaves fermented enzyme
liquid ratios during fermentation for 30 days at 5°C,

Fermentation Treatments
period (days) c? MLEI1 MLE2 MLE3 F-value
11.84+0.06" 9.69+0.05° 8.77+0.01° 8.54+0.00" 321.533"™
14.37+0.02° 11.400.00° 11.08+0.01° 10.48+0.04 425129
L 12 11.87+0.00° 10.39+0.05° 10.800.05° 10.84+0.02° 789.751""
18 14.17+0.01° 13.28+0.06 12.6620.02° 10.690.05" 375.609"™"
24 13.4620.02° 12.86+0.02° 11.67+0.02° 10.790.02" 434,009
30 16.17+0.01° 15.330.00° 14.030.06° 12.80+0.03 115.540™"
6.230.11° 5.86+0.21° 5.84+0.21° 5.4540.12° 10.872"
5.66:0.03 5.560.00 5.55+0.09 5.5120.10 2.667"
12 5.57+0.00% 5.52+0.09% 5.3240.02° 53120.15° 6.148"
a’ 4 ok
18 5.5240.08" 5.28+0.00° 5.2940.15° 4.930.25° 8.091
24 5.500.09" 5.44+0.08" 5.23+0.02° 5.10+0.02° 22542
30 5.57+0.14° 5.5420.00" 5.3440.02° 5.18+0.00° 18.545™
7.140.05" 6.13£0.05° 5.5020.00° 5.200.01¢ 140.810™
7.5840.06° 6.8320.00° 6.5940.01° 6.4120.06" 253.708""
. 12 6.9420.02° 6.55+0.01° 6.5120.04° 6.4040.03° 161364
18 7.3940.02° 7.26+0.02° 7.0440.02° 6.35+0.04° 752.790""
24 7.36+0.02° 7.13+0.00° 7.0120.04° 6.810.02" 184.466™"
30 7.98+0.01°* 7.7140.03° 7.3440.02° 7.060.00" 145431

YC, MLE1, MLE2, MLE3 :

2)a~d,

range test at p<0.05. p<0.05, p<0.01, .p<0.001

™. not significantly

See the legend in the Table 1.

: Value with different superscnpts w1th1n the same row are significantly different by ANOVA with Duncan's multiple
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g gro]l A TL7HA Hige 2 S7sict o] ket

Actar sl oleld Avks 2 el A

Park et al.(1994)2 x| wtg & HAdge] Z7h= 2]
= 2] e, @A R Aaeo] W o] M=

FNA Aol dele Adfae] 471 S71E7] wiiol
2}al 3k, Paik(2007)2 A wha Fo| 27 W3}
+ pectin?} 19} AAE T FAo| Wz} 2 njAE

35000

ols) AAE $713e] ol SlsiE Deprinka ahg)
t}. &3 Mo et al.(2010)e 71x]9] Awr} 7hashs AL
230 wEsgo] YW whEe] zHo] ¢lsjEy)

wjolz} sl

wol wbg Faol M7} 71x| o] A7) e Bk
o} Ztse] Wah= [Figure 5-6]3 2t} 7 i]g] g
7} AgEd wel nE AdFe] Fatr dulsl =

2)5te] A 12470 )z 9.17log CFU/MLE. F
g HYm, WY wg gihd ) 71;‘<](MLE1~
MLE3):= 8.26-8.69log CFU/mL2]  Z2]& B4t} o]
T A 189 tlxrd ZE AgTelM e A%
A=t s Jepiou A% 28UAl= thAl S7tet
= EHE Bon el wE ahde] el S
5 o] S| tha aEE o veldth A%
aﬂ 72 8.87log CFU/MLS] F4E Helwhd +
1.2%37F=(MLE3)< 7.86log CFU/MLE. thz7-o|
ok

oF 1log CFUML A% olAl&-e Halrh 7x]e]
Z FekS n)|R= A

.

A

30

H]3|

N
L o 2 e J

k',o{t

= ety o g gy} 2l
H57) Zdefolr] Hehgkell =2 F oA T

)
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[Figure 4] Changes in cutting force of Kimchi prepared with different mulberry leaves fermented enzyme liquid
ratios during fermentation for 30 days at 5°C,

Bars with different superscript letters mean significantly different (p <0.05),

FI(MLE2): 0.8%, EE(MLE3): 12%.

o(C): no addition, NMLE1): 0.4%,
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[Figure 5] Changes in lactic acid bacterial counts of Kimchi prepared with mulberry leaves fermented enzyme
liquid ratios during fermentation for 30 days at 5°C,

C, MLE1, MLE2, MLE3 : See the legend in the Table
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[Figure 6] Changes in total bacterial counts of Kimchi prepared with mulberry leaves fermented enzyme liquid
ratios during fermentation for 30 days at 5°C,

C, MLE1, MLE2, MLE3
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: See the legend in the Table 1.
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8.36, 8.61, 8.18log CFU/MLZ thz7Hr} thh e i
Z218 et} o] 3 A% 304714 RE AEre 1)
oksl 7+A8-S HolW H|£8t #5E AT AlxEd
I A7 64, 129 2 30U B whE g 1.2%H7}
TH(MLE3)o] thzel] H]af ok llog CFU/mL A% oJA1&

2 9
o,
ok
d

9. 7}

0 |

| —
o

=

a2

mz

g G249 Ay} 7% FEH = A
)3} = @71(10 ) #571(209)0 ArlEtgde 1 A

THsle Ao w3 = AAE Al _46]]
AEo] Ago] AE Aolg}l sl

231

Fh= <Table 6>l YRl Itk HA]9] A2 Alxgdel=

(Table 6) Sensory evaluation scores on Kimchi prepared with mulberry leaves fermented enzyme liquid ratios

during fermentation for 20 days at 5°C,

Sensory Treat ‘ Fermentation period (days)
reatments
characteristics 1 10 20 F-value
ch 3.83+0.97°% 3.9241.08" 4.17£1.26 0.296™
MLE1 5.50+1.08° 4.67+1.07° 5.00+0.73 2.200™
Color MLE2 4.75+1.05% 5.08+0.99" 5.08+1.24 0.366™
MLE3 4.50+1.08" 5.33+0.77" 5.17+1.03 2.450™
F-value 5.223" 4.704" 2.170™
C 4.75+0.75 4.25+0.62 4.58+0.51 1.913™
MLE1 5.17+1.03 4.75+1.42 4.42+0.79 1.369™
Flavor MLE2 5.00+£0.66 5.25+1.05 433+1.15 2.966™
MLE3 5.08+1.04 5.33+1.15 4.75+0.86 0.971™
F-value 0.491™ 2.488"™ 0.550™
C 4.42+0.79° 4.33+0.88 3.92+0.51 1.536™
MLE1 4.25+0.75 3.67+1.23 3.83+1.03 1.034™
Jeotgal odor MLE2 4.00+£0.51™ 3.42+0.66 3.33+0.98 2.421"
MLE3 3.58+0.51° 3.33+1.07 3.17+0.38 1.010™
F-value 3.141° 2.528"™ 2.668"
C 5.25+0.62 4.75+1.05 4.42+0.66° 3.253"
MLEI 5.17+0.57 4.67+1.07 4.58+0.79° 1.695™
Crispness MLE2 4.97+0.99 5.25+0.96 5.17+1.19% 0.324"
MLE3 475121 5.67+0.77 5.50=1.00° 2.784™
F-value 0.793™ 2.746™ 3.492"
C 3.9240.79° 4.171.11° 4.25+0.96 0.386™
MLE1 4.83+0.93° 5.50+0.52° 4.75+0.86 3.199™
Taste MLE2 5.25+0.79"%% 5.83+0.57* 5.25+0.96" 4.092"
MLE3 4.93+0.75 5.75+0.62° 5.00+1.59 1.500™
F-value 5.782" 12.964"" 1.696™
C 3.93+0.83" 4.08+0.99° 4.08+0.90 0.300™
Overall MLEI 4.5840.90° 5.25+0.75% 4.50+1.08 2.376™
MLE2 5.08+0.85 5.33+0.65 5.17+1.11 0.418™
acceptance MLE3 5.00+0.90° 5.00+1.20° 4.83+1.33 0.418™
F-value 5.144" 4.5887" 2.052"™

UC, MLE1, MLE2, MLE3 : See the legend in the Table 1.
2)a~d,

range test at p<0.05. .p<0.05, .p<0.01, . .p<0.001

3)A-D

range test at p<<0.05. *:p<0.05
™: not significantly
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: Value with different superscrlpts within the same column are significantly different by ANOVA with Duncan's multiple

: Value with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple
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0.4%37A(MLE1)o] i5& 3715 wokon], d&7|o:
0.8%%371HMLE3)o] goldog =o 3rj= g
(p<0.01). F&71)% 0.8%A7HH(MLE3)S] o] &
& o G ot folA Aol et FuleiA
= Ao} 3yt Adel o] AzFUelE 0.4%H
(MLEl)o], #<:7]9} #<7]ol= 0.8%3 7t (MLE3)]
EE AFE ugtoyt foF ol glleh AR WA
& FrdS HrlebA] etz AA
7 gkom, o) ubE Foiolo] Hylafo] F)e
F= AN Tadhe Aoz HrERlch ofakgke

Aol izite] e ghe wekm, 4l
8%%7FE(MLE3)o] %8 ke Mgtort el aoli
ol v

AT HA=7lell= B wa G o] Hrieke] Uk
FE oA o] 2 Ao Hriyo] o4 ol2 B
Ach(p<0.05). Bt AR 7E=s A7 B9k B
g G40 0.8%H7KH(MLE2)o] & A4S wgo g
A o AAH7| S 22 AoR FIHEI

20M B gy 24 HI AR

32 2ool= 38%(MLE1), 35.2%(MLE2), 45%
(MLE3)= A& 357 71l whet izt 2]l o]
3 AFEo] 7Rkt thax Aol vl # 2
Moﬂ i47]. 71;1]_0/] ;&u]—a‘t& 7§|7ﬂ ul-/\g{g].o:lotq 1%101
W Fa9 0.8%MLE2) H7} 712]e] dhkeo] 71 =]
& Zoz ARt o) o] F3t AFAY FHYE
wo) W Faolg FrhEhA e AN el w
g AW WAE U dasilon], B wE
o 0.8%(MLE2) 47} 72 7p¢ A= Aow

o X H

Ltol'

ol vy Faolo] HrlERS GaElst 7x]e) o)3lErA,

B 9 s 54 shim FA0 58
S 7} A ek e, B9 W dols) 350
fﬂ%k‘_ 108.41 mg/lOO g, ‘%_‘,:_ 51.7 °Brix, pH 3.43,

9| ?—%E _.—gjl_ 0.26%= “F‘}\:{E] k. 17@'7]71—01] = pH% -‘1:— w
Ubg G499 1.2%37H(MLE3)o] &<&7] AEE 15
AFAY S ] sugAelr B 28 8200 Ar gx5h= o2 Uehdth drE RE 23T
7k A39) G612 T} Aok <Table -9 Rk GEE 3y, wjgke] Aoz SAElen] AR/ Bt Bl
7Ax] 9] Z2lERe 1212]0] 50.1%, 23}210] 53.2%, 37<]—N Hhg 529 0.4%37FE(MLE])o] 7FE @ dws U}
o] 56.6% o] 4] 557} Shel Wik AL epglek. Mme) L, o, byt B9 wE Gaole Prks
Fhaslal zh2Rke F7skeivh. et Bel HE LM“ 2] ko tzo]l ARHow 2o 7ke S8k Ak
A7F AR ke 13k 2ololA] 48.5%(MLEL), o] Hrleko] Zrlat42 ke zko Yehligl) 719
442%MLE2),  46.5%(MLE3)°]lx, 22k 2ol zx7ro vehls duiele miol ulg Fiolo] Hrjek
43.5%(MLE1), 38.5%(MLE2), 42.2%(MLE3)°]|2 o™, o] Za2=2 71| 22o] t] veksl Aoz =A%)
(Table 7) Changes in plate waste of Kimchi with mulberry leaves fermented enzyme liquid ratios
Kimchi samples o
Plate waste %)
c MLE1 MLE2 MLE3
Ist 50.1 48.48 41.2 46.5
2nd 53.2 43.5 38.5 42.2
3rd 56.6 42.8 35.2 40.5
Mean 533 44.9 383 43.06

YC, MLE1, MLE2, MLE3 :

See the legend in the Table 1.
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