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Development for marketing technology of exporting peeled
chestnut and root vegetables by immersion liquid storage
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SUMMARY

This study was carried out to extend the shelf-life by sterilization of initial
microorganism, maintain of initial quality by browning inhibition and precooling
effect and cut down transport charges on peeled root-vegetables(potato, sweet
potato, burdock, lotus root, doragji, yam, taro etc.) and chestnuts, by developing
optimum peeling methods, cleaning conditions and immersion liquids storage
technology using electrolyzed water.

The results obtained from this study are summarized as follows;

1. This study was carried out to investigate the efficacy of surface sterilization
and the physicochemical properties of electrolyzed water manufactured from
electrolyte, materials and type of electrolytic diaphragm. Physical properties of
electrolyzed water manufactured from the diaphragm system were the most
effective at the following conditions; the distance between diaphragms was 1.0 mm
and the supplying rate of 20% NaCl was 6 mL/min. The ORP, HCIO content and
pH at above conditions were 1,170 mV, 100 ppm and 2.5, respectively. And two
stage electrolyzed system was more effective than one stage. Electrolyzed water
manufactured from non-diaphragm system, with 4 mL/min supplying rate of 20%
NaCl, was similar to the most effective diaphragm system. But ORP, HCIO
content and pH were abut 800 mV, 200 ppm and 9 level, respectively. Sealed
electrolyzed water could be preserved more than one month at room temperature
with ORP of 750 mV in non-diaphragm system and 1,150 mV in diaphragm
system, and HCIO content of 100 ppm. Though the ORP and HCIO contents of
electrolyzed water manufactured from various electrolyte were higher in order of
NaCl>KCI>CaCl,, there were no difference between the electrolytes in the efficacy
of sterilization. And twelve kinds of microorganism tested were sterilized within

1-2 minutes from initial total counts of 10°~10°CFU/mL by electrolyzed water.
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2. Quality changes of root vegetables (potato, sweet potato, burdock, lotus root,
doraji, yam, taro and chestnut) were investigated as a basic research to keep up
the initial freshness and prolong the distribution period for minimal processing
fresh cut vegetables under the different peeling conditions (Manual peeling ;an
vegetable knife, knife devised for peeling only, and industrial sand papers,
mechanical peeling; 4kinds such as asbestos, blade, brush, etc, chemical peeling;
treatment time and temperature of the different consistency of NaOH). The
reduction rate of potato showed lowest as less than 8% when using the knife
devised for peeling only using sandpapers. The reduction rate of chemical peeling
was 89~9.8% and the higher the concentration of NaOH was, the higher the
reduction rate was. So the reduction rate of potato peeled with 17% NaOH
solution ranks the highest. The sweet potato treated with  knife devised for
peeling only and sandpapers showed the lowest reduction rate of 7.3% and the
control peeled after Imin dip in 10 % NaOH at 100C showed the highest at the
rate of 13.6%. Unlike the general edible roots, doraji, impossible to be treated with
chemical or mechanical peeling implements and possible only with manual peeling
ones, showed the most removal of lateral roots. Particularly burdock showed the
highest score of lateral roots removal at the rate of 18.20% when using manual
implement as knife and peeling with mechanical implement as brushing showed
the least reduction at the rate of 8.05. Lotus roots and Yam have the most
effective when mechanical peeling using brushing, showed the least reduction rate
of 5.1% and 5.23%. The result of comparative study on quality change after
peeling showed some difference according to materials. But in general, manual
peeling showed the least change in the browning and surface color. At the same
time, the treatments with implemental peeling using brush have no significant
difference in the quality attributes such as moisture content, browning index, pH
value. And yams was the roots which was influenced least by temperature and

time when peeled among 6 kinds of root vegetables in this experiment.
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3. To solve the browning and the turbid whitening problem during the distribution
of peeled chestnut, quality comparison was made according to the 5 kinds of dip
solution such as electrolyzed water(pH 2.5 EW-1 and pH 85: EW-2), eletrolyzed
water added 0.5% citron juice and 0.2% alum water. At early stage the pH value
of dip solution showed the lowest of 3.46 in the electrolyzed water added citron
juice and electrolyzed alkaline water added citron juice showed the highest of 5.95.
As the time of storage passed, however, value of pH showed almost same at the
level of 452~4.92. As storage time got longer, turbidity of dip solution increased
in 0.2% alum water and had little difference in the treatment in electrolyzed
oxidizing water. In terms of surface color of peeled chestnut, L. value and b value
decreased in all treatment but a value inclined to increase and AE showed the
least in the treatment of electrolyzed alkaline water added 0.5% citron juice. The
numbers of microorganisms in the peeled chestnut at early stage decrease greatly
right after electrolyzed water treatment but inclined to increase after 15-day
storage. Vit. C content keeps the highest value by 20.08 mg% after 30-day
storage in the peeled chestnut in 0.5% electrolyzed alkaline water added 0.5%

citron juice in view of the initial value of 20.08 mg%

4. The properties of taro were investigated after peeled by manual or mechanical
method( each reduction rate of 13.58% and 10.02% ) and stored in 4 kinds of dip
solution; electrolyzed water(pH 85 and 2.5) added 0.5% citron juice, 0.85 NaCl
solution, and 0.2% alum water. Total sugar decreased with the passage of storage
time regardless of peeling method but reducing sugar increased rapidly and
inclined to increase as time went on. Vit. C content showed higher in manual
peeling method than in mechanical peeling one. When using electrolyzed water Vit.
C content increased to some extent in early stage and then decreased gradually.
But in other dip solutions, it inclined to decrease consistently. Hardness inclined to

weaken in all treatments as time went on but in case of mechanical peeling

_13_



method, there was little difference depending on the kind of dip solution. When
using manual peeling method, the color values in the treatment in NaCl solution
and the alum water on 5th day of storage were similar to the one treated with
electrolyzed water on 30th day of storage. When using mechanical peeling method,
the color value in the treatment in NaCl solution and the alum water at 30-day
storage showed twice as higher as in electrolyzed water. PPO activity and total
phenol content increased in all treatments until 15th day of storage and then
inclined to decrease gradually in the order of electrolyzed water, NaCl solution,
and then the alum water. Early stage of peeling, PPO activity and total phenol
content in the manual peeling were a little low but became higher with the
passage of time. The microbiocidal effect in eletrolyzed water decreased by 2 log
scale comparative to other treatments, the multiplication rate of microorganisms

decreased as times went on.

5. To solve the browning and the turbid whitening problem during the distribution
of peeled burdock, quality comparison was made according to the 5 kind of dip
solution such as electrolyzed water(pH 85 and 2.5), eletrolyzed water added citron
juice and 0.6% acetic acid. The initial pH value of burdock treated with
electrolyzed water was raging 5.95~6.15 and kept up the same level without the
significant difference after 30  days storage. As time of storage went on,
turbidness value of solution increase with the length of storage and showed the
remarkable increase in 0.6% acetic acid treatment. As for Surface color value, L
value in all treatment inclined to decrease and AE showed highest in the
treatment added 0.6% acetic acid. Total sugar treated with electrollyzed water
showed the highest value on 15th day. The initial content of reducing sugar was
0.83~1.23% and increased to the level 2.87~3.37%. Linoleic acid, Saturated fatty
acid, showed the low value in 0.6% acetic acid treatment comparative to the

treatment in electrolyzed water. The initial microorganism account of Peeled
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burdock treated in electrolyzed water increase rapidly after 10-day storage. And in
electrolyzed alkali added 0.5% citron juice, it was lower by approximately 1 log
scale than in other electolyzed treatment. Hardness decrease with the passage of
time and the treatment added 0.6% acid decreased most to 2,112g/cm2 after 30-day
storage from 3,171g/cm2. Total phenol content generally decrease rapidly on 10th
day of storage. As for PPO activity, the treatment added 0.6% acetic acid showed
the lowest level but showed 490~561 unit after 30 days; didn’t show remarkable
difference among the treatments. In Sensory test, the preference for the treatment

of 0.6% acetic acid was lowest and showed no significance among treatments.

6. During distribution of peeled yam, study was carried out to inhibit the
browning and preserve the initial quality. Quality comparison was made among the
treatments of packing with solution or packing without solution. The treatment
packed in the electrolyzed dip solution (pH 85, 2.5) and in 0.6% acetic acid
solution and the treatment with natural dewatering and packing were compared
during 30 days of storage at 0C. Weight change was observed; the treatment
packed in electrolyzed water lost weight rapidly after 20-day storage. Specifically
the treatment with electrolyzed oxidizing water showed the least weight loss to
1.6% after 30-day storage. Starch content in the treatment packed with solution
showed no change during the storage while the starch content decreased slowly in
the treatment without solution. And specifically the change were very slow in the
one packed without solution after treated in electrolyzed alkaline water. Viscosities
increased in the most abrupt manner on 15th day of storage in the treatment
packed without water after treated electrolyzed alkaline water while viscosities
showed lowest in the electrolyzed alkaline water treatment without solution.

PPO activity increased somewhat at initial storage, and maintained almost the
same level after 5th day of storage, while total phenol content increased rapidly to

the level of 1.5 times more than the initial value with the exception of 0.6% acetic
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acid treatment on the 15th day of storage. And the change value of surface color
(AE) showed the lowest at the level of 4 in the treatment electrolyzed alkaline
water after 30 storage day. Microbiocidal effect preserved the level of <10t CFU/g
until the 5th day of storage in the treatment of electolyzed oxidizing water
packing with immersion solution. Overall preference when sensory test, showed
highest in the treatment in electrolyzed oxidizing water and lowest in the
treatment in 0.6% acetic acid and had no significant difference among the
electrolyzed treatments.

7. When storage of peeled lotus root in dip solution, quality comparison was made
in solutions as tap water(TW), 0.6% Acetic acid solution(AA), pH 25(EW-1) and
pH 85(EW-2). Microbiocidal effect according to solutions was most effective in
AA treatment and microbiocidal effect of electrolyzed treatment decreased by 2 log
scale to the level of 10" comparative to TW. PH value at initial stage of storage
was 4.69, lower than other treatments but have no pH value change according to
storage period in every treatment. Color change value(AE) in AA was 4.04 right
after storage while color change value in the treatment in electrolyzed water
showed at the level of 3.86~4.35 after 30 days of storage. Total polyphenolic
compounds increased a little from the initial level of 57.71~61.09 mg% to 77.60~
79.35 mg% after 30 days of storage but had no significant difference according to
the treatments. PPO activity was 323.85 unit, lowest in AA treatment after 30
days of storage. Hardness had no internal change according to the storage period
but externals decreased by degrees and EW-2 treatment had least change at
3951.98 g/cmz. During storage reducing sugar had no change according to
treatments. And total sugar increased in AA treatments after 30 days of storage
while decreased in other treatments. Sucrose and fructose content had no
difference according to treatments and period of storage at the level of 095~
1.35% and 0.45~0.55% respectively. Stearic acid and linolenic acid of fatty acid

during storage inclined to decrease regardless of treatments. Starch increase in all
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treatments to 41.56°53.6% on 30th day of storage. Vit. C decreased least in EW-2
at 26.44% on the 30th day of storage. When sensory test overall preference had
no distinctive difference among the treatment until 10 days of storage but since

then, EW-1 had been estimated highest.
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ol dfbd
H2Zd Az & 2H
=153 ) P = =
A1 A A& 54 A
L A7 &8s A=A Az
B Aol ARER AVEea Alx Al AF2 Fig. 13 o] FA st & AA 9
Eqe Aviy WAoozt 1w 9 2w AU1EE, FAT P 19 L 29 A
ZIEE w7 AlaEel AHEd g dE AlFsdit A= oldw =w
ElebE A2 B8 (70x140x] mm)e 2 AFega, Ao Aut 714 we
dafjr 54& Aour] fjste] A9 kA4S 08, 1.0 mmE 74z WAsiuA 433
T =S st B, dald gES dHHoR fashs ol AW E
o] g3le] 0~10 mL/min® %4 7}sat = st9lt).
] Diaphragm type Diaphragm type Storage
Supply —| Filter Blending electrolytic cell electrolytic cell > water
water tank tank
(1 stage) (2 stage)
Electrolyte Storage
water
supply tank
pump
Non-diaphragm type Non-diaphragm type Storage
Electrolyte | .| electrolytic cell electrolytic cell > v:at?(r
tank (1 stage) (2 stage) an
Storage
water
tank
)4 : Stop value

Fig. 1. Schematic diagram of electrolyzed water system.
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2. A7 B4 53

A7 2849 pHE pH meter(Suntex, 2000A, USA)E Atg3tlon, A3}k
9] (oxidation-reduction potential;, ORP)®] =42 ORP meter (RM-12P, TOA
Electronics, Japan)&, 123l 2o} A4HHCIO) 2 AEF3 3 wep st o
W As4 50 mLell KI 2 g, acetic acid 10 mL¢} 1% AEAA|:S 2 8 7}slo]
SAMol HEE g § 0.1 N NagS:03 &H4o = Sze] golo] Fwad wj7t#] 4
Aotk £28% 0.1 N NagS:039] &P F(mL)S ofe] 2o wet 3hibste] zpofdd 4
2Hppm) 2.2 A5k T

zFold 24 Hppm) = 0.1N NapS:03 AH] #(mL) x 7.092

3. HAE 4
A7) 4ol nAE Adads AFE7] 9] Bomrytis cinerea(ATCC  6973),
Glomerella cingulata(ATCC 6075), Bacillus cereus(ATCC 1012), Vibrio proteolyticus(ATCC
2730), Salmonella  typhimurium(ATCC 1925), Clostridium perfringens (ATCC 3269),
Pseudomonas fluorescens(ATCC 2344), Escherichia colil ACTC 1039)< #A&stdt4 2%}
Sajo| A B dbol  AlgER oW Aspergillus  nigerKFRI  993),  Lactobacillus
plantarum(KFRI 464), Staphylococcus aureus(KFRI 171), Clostridium butyricum(KFRI 750)&
T A do A Bk wo} AMESIITE Botrytis cinerea®l AHg WiA|E Potato sucrose
agar(Difco A}, Glomerella cingulata= Potato dextrose agar(Difco A}), Bacillus cereus,
Salmonella  typhimurium, Pseudomonas fluorescens 2 Staphylococcus aureus<= Nutrient
agar(Difco A}), Vibrio proteolyticust= 3% NaCl& #7138 Nutrient agars, Aspergillus niger
= Malt extract agar(Difco AV, Lactobacillus plantarum™= 5% LactoseZ #7}3F MRS
mediums, Clostridium perfringens %2 Clostridium butyricum= Reinforced clostridial
medium(Difco AH-& AR PIAE SAHS td 575 20 mLo iAol HFste] 30-3
TColA 24-48413F &<k vkt & 423,000 rpm, 158)ake] A2 Ao 20 mL 1AkeH
S&H(pH 72, 10 mM)& ol dEsgith. detetd 1 mLAS vg dd A3
, wHlE E AR E 7hete] 10 mLE §F Tt 25C el Yol Xest
of gtao] 1 mLA Hstol A AeAdssE WA 543 v, wiAol pour plating ¥ % Hj
Stk x4 "B SFTE AR

2
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A2d AR R A

1L 4 9oy 4344

7F AEA R

& 5 o] 3 AE A7 Ao HE FEAAA dEdTd A8kl AE-st
U AlRE FRER & 5o ol s AXE] st AHE As vy g
2 744 A F SA AAdFEEs, A7l % 9ae)E 7 s ARR

T2 gy s gyt dre) vy & F9 S sandpaper & 3% S A&
=, 9] EaE YA or AR ZAF A8 weEgE A7 16 cm® E3told
5%0.8 ecm 27198 ¥4 Zdo] dEdE AL, 181 sandpaper(FHkEyd 8 80 Cw TF
A)E 10x10 ecme] 2712 2} AFgs

) 71A1A vk

ZIAA wta = Alge] g wel 3% 7|AE ARESE

@ vF#E3d type ¥y 7] (Potato & Roots—Crops Peeler FM-20. CHUO BOKEI
GOSHI KAISHA Japan) @ 71t&t &<t &l vleze] Aweo] FHHojgl= Je=
A WH7F 300 rpme] HER 3| Ete] Ao ol AR iy H = FEjelth

@ 32 Zd Ay type W 7|(FFAFA TS A AL - AL 2
Foubg] 79k fAbekal wperaE ol Zhgo] RAbr o] 3 A Zdel] oS Alm7} uhy
H= FHlelth

@ 32 B type W 7] (F)EFZZIA A2 @ oA JRe] B A7 M2
Aty ATFEEEH A 557 HolAs FHO VIARA, & AFdAME
o] 285 w7 alA AT sk AH7 R st VIAE AT =
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3}st2 "= NaOH(Junsel 39155-0350)A1 k8 T2 34 ste] &% U A7+

S gt ® 13 2ol AAASAY. HA T AHAAE 23AH 7] ((55)DH-M
A= 9 100 kef/em®, EE 53 7.0 L/min) & AH4319 ).
X 1. 384 vy HEgxd
H A Ea ALl 9 ul
NaOH ¥ &= 10% 10% 10% 10%
[ Az 2% 100C 100°C 80°C 60°C
A2 Al 15 30x% 15 30x 2%
NaOH ¥ % 15% 12% 12% 12%
0 g &= 90°C 80°C 70°C 80°C
g A7k 3% 1% 30% 30x 5
NaOH ¥ % 17% 15% 15%
m g &= 80C 70°C - 70°C
A2 AZF 2% 2% e

2. AR~

7}, 7bdr
Ao A AFgHE 7hF2 2003 10¥€ Xofl 33 27 FFS (F)F=LAMT)

oA FAYoR MHALH F ALe AP LU AL g

AGNDE e AEFTFe] Sulel Aglgel 1023 HAE F dAE v
gukr At e JAA A HES 1l(w/v), il ATt Almeh A
o] H&& 1:05(w/v)E 3ol 0.03mm PE ZE&Fol °F 500 g¥ A 243ste] 0+0.5T

ol 4 307 AFERA w3kl

kel Abggh Aelgr 3 HAAE Bakelo] &4 X = Table 29 2t
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Table 2. Physicochemical properties of treatment water on peeled chestnuts

pH ORP HCIO(ppm)
02 % APSY 4.02 955 0.00
EW-17 2.42 1,135 71.98
EW-2” 8.28 750 84.75
EW-1 +¥ 05% citron juice 2.25 800 14.89
EW-2 + 0.59% citron juice 4.00 974 12.06

YAPS : Aluminium potassium sulfate

JEW-1 : Electrolyzed oxidizing water produced from diaphragm type

YEW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type
YAdded 0.5% citron juice

2
o
>,
el
ofo
=
=
i
u1)
rlo

>

1523559 5u)el Aol 587 AA F AL g
- ek A vy B ) A &S Ll(w/y), Al AT AR
AA Aol B &S 1:05w/v)ZE 3ol 0.03mm PE Eo] oF 1 kg A F%3}o]
0+0.5Col A 30 7F AstAA] vl 489t

Ao &gt Edhe] AHExdd Aels 9 Bage] 544X Table 3 2 Table
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Table 3. Sample preparation of peeled taro with various treatment

Peeling method Treatment conditions Sample No.
0.2% APS" H-1
Hand EW-1? +¥ 05% citron juice H-2
peeling EW-2Y+ 05% citron juice H-3
0.85% NaCl H-4
0.2% APS M-1
Mechanical peeling EW-1 + 0.5% citron juice M-2
EW-2 + 0.5% citron juice M-3
0.85% NaCl M-4

YAPS : Aluminium potassium sulfate

JEW-1 : Electrolyzed oxidizing water produced from diaphragm type

YEW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type

YAdded 0.5% citron juice

Table 4. Physicochemical properties of treatment water on peeling taro

pH ORP HCIO(ppm)
02 % APSY 3.96 672 0.00
0.85 NaCl 6.83 505 71.98
EW-1? +¥ 05% citron juice 257 1,122 23.05
EW-2" + 05% citron juice 467 997 42.55

YAPS : Aluminium potassium sulfate

JEW-1 : Electrolyzed oxidizing water produced from diaphragm type

YEW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type

YAdded 0.5% citron juice
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AGA DG Bty S ARTEFY bl Ao 5 AAT F G o
2 0.6% acetic acid A&7 Alget AN v &S 1L1(w/v), Al HElF= A
o} A Mol v &S 1:05(w/v)E 3t 0.03mm PE ZEo] ¢F 1 kg® A EA3}
o] 0£0.5ColA 307 AgstHAl Hlal A543

Aol AFEE 99 Agxdd A 2 HAsFe] A A= Table 5 2 Table 6

3} 2,

il

Table 5. Sample preparation of peeled burdock with various treatment

Peeling method Treatment conditions Sample No.
0.6 % - acetic acid H-1
EW-1
Hand peeling EW-2
EW-1 + 05% citron juice
EW-2 + 05% citron juice
0.6 % - acetic acid
EW-1
) EW-2
peeling EW-1 + 059% citron juice
EW-2 + 05% citron juice

{ |
Ol =~ W Do

Mechanical

zzzzgmmms
Ol i W N+~

Table 6. Physicochemical properties of treatment water on peeling burdock

pH ORP HCIO(ppm)
0.6% acetic acid 3.60 955 0.00
EW-1" 2.67 1,165 71.98
EW-27 8.58 650 84.75
EW-1 +¥ 05% citron juice 2.93 1,095 24.89
EW-2 + 0.5% citron juice 4.67 874 32.06

VEW-1 : Electrolyzed oxidizing water produced from diaphragm type
JEW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type
Y Added 0.5% citron juice
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Al type B 7] (3= A AL AAAZHE o] &7

71 A4 Bra & skt
AGAHE B vh= AlmFEe] SuQl Aol 30w FAA F g5 g o
S AABBY o] 06% acetic acid Ay TE vty miel XA H|ES

Ll(w/v), A3lg A7t Alse AAH &S 105(w/v)E ato A L33}
i, FEEge] oA Mgl Ade] 1583 A €5F 0.03mm PE ZEd
oF 1 kg® EA3ke] 0+05TolA 3097 AgstaA v #4310

Aol AbEg whH] wpe] Az Aeg % Baso B4 = Table 7 B 8%

ety

=

Table 7. Sample preparation of peeled yam with various treatment

Peeling method Treatment Sample No.
0.6 % AA"-S H-1

EW-17-S

Hand peeling EW-27-S

EW-1-NS

EW-2-NS

06 % AA

EW-1-S

) EW-2-S

peeling EW-1-(NS)

EW-2-(NS)

S: Soaked in immersion liquids during storage

NS: Not soaked in immersion liquids during storage

H: hand peeling, M: mechanical peeling

YAA @ 0.6% acetic acid

JEW-1 : Electrolyzed oxidizing water produced from diaphragm type generator

YEW-2 : Electrolyzed low—alkaline water produced from non—diaphragm type generator

|
O s W N

Mechanical

|
Ol & W DN =

zzzzgltnmm
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Table 8. Physicochemical properties of treatment water on peeling yam

Treatment conditions pH ORP HCIO(ppm)
0.6 % acetic acid 2.73 668 0.00
EW-1" 2.52 1,163 94.82
EW-2” 8.61 589 139.78

VEW-1 : Electrolyzed oxidizing water produced from diaphragm type
JEW-2 : Electrolyzed low-alkaline water produced from non-diaphragm type

=
AN L vy TElx= A 8280 5ujel A @] 3087 WA F e A dh
o, HhY] =R el A B WES Ld(w/v)E stel 0.03mm PE ZEol
FEAE0] 5T 18Y7F A A EAL . EA 5

72
Aol AR why] b o] Az Age 2 B 244 Table 99 2

Table 9. Physicochemical properties of treatment water on peeled yam

Physicochemical property

pH ORP(mV) HCIO(ppm)
Tap water 6.67 778 -
1% NaCl 7.27 706 -
19 citric acid 2.30 643 -
1% sodium acetate 6.98 486 -
EW-1" 253 1,167 86.45
EW-2 853 597 100.91

VEW-1 : Electrolyzed oxidizing water produced from diaphragm type
YEW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type
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Table 10. Physicochemical properties of treatment water on peeled lotus root

pH ORP HCIO
TW" 6.76 793 -
0.6% AA” 8.56 660 -
0.5% SMS” 258 1128 -
EW-1? 3.72 237 105.10
EW-2” 2.76 342 73.83

1>Tap water

? Acetic acid

YSodium metabisulfite

YEW-1 : Electrolyzed oxidizing water produced from diaphragm type

YEW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type

A A 2 nT

2 AR ARRE Ak 20049 119, ATl A gtk 20049 11€, B =
ofFol A FEato] A A ZFL Aol FEE] 2 WA AS AVI= A o



AgAGE uke) ka2 nPehe AREDe] suldd Aglse] 308 AAF F 7

9 the 1581 Ad 95E F 600 g AT EAshe] 5Tl 18U1F AgehEA

R

Table 11. Physicochemical properties of treatment water on peeled potato
and sweet potato

Physicochemical property
Treatments ol ORP(mV) HCIO(pprm)
TW" 7.2 620 -
0.85% NaCl 6.52 714 -
05% SMS? 3.85 154 -
EW-1? 253 1,088 91.25
EW-2Y 875 534 105.70

1>Tap water
?Sodium metabisulfite

YEW-1 : Electrolyzed oxidizing water produced from diaphragm type
YEW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type
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MEE Q% MRS FEE 4wy olde A TS uw o]F AR

TAE AxA-&(DANA Digital Computing Scale)S ©]&3o] =43},

2. A BB EA

pH+= pH meter(Suntex 2000A, USA)S Ab-&33dar, AF3FsE 4 9)+= ORP meter
(RM- 12P, TOA Electronics, Japan)® A-olA ZAH3tg o, zpoldirst sEe
Az 2425 50 mLell Q=3 2E 2 g, 24 10 mLe 1% AEAA kS 3 %
& 7tete] S4 Mo HEE 3 & 01 N NagS:03 oz Sae] golo] Era)zd
uj 7kA] A A sk Tk
a8l §E5E AlgE A 3 mLE #H UV/VIS spectrophotometer(V-550, JASCO,

FESHS 16T A7t zwor =43 o, AW soxhlet’'s FEH, &
S 2 micro-kjeldahl®, 3] 2433 Ab&ste] AFetd. =4 F= 4t

g

A7+ 7R WS o] &3)e] Fibertech(Fibertech System M 1020 Hot Extractor

1021 Cold Extractor, Tecator, Sweden) 2. & #4139t}

4, AE &F
Ed 59 AEE 05 cm gAY Aar|2 ddd & oF 50 g& H#Fst 80%
ethanol 300 mL & 3AIZF 80CAA 37/ FE=3t= 23S 53 W&l {F3 92 A

A% o 40CE dry ovendlA 7AZ3te] 80 meshZ EHstHth 2% 50 mgs A
&3] Hsto] 50 mL Al @ ¥l ¥ By SHFT 10 mLs 7Hsl 2 EARA[7]aL on)

3 3 autoclavedlAd 130C=  30&7 3ttt o] 3AS Yyzt F
glucoamylase®} maltase a2 % 6 mLS 713 42TCoA 6083 Z3 Azl &



1,000 mL7} | =5 SR5E 3480 o o 1 mLE 23wl Fst
5 mLe 7hel # EFe & Aol 3087 WAL 438nmol A &
o},

a3 AR S gojdE B8 AlE 0.1gS 0.1M acetate buffer(pH4.5) 15 mLE

H7rstel & 4olE v a - amylase ¢F SHTE 41o] 100C oA 158 7143

o] ABTSA] ¢k
= I

=
=

o

AN
;O

¢ AEd 01mL  FH7Fsel  100T oA 1AZFEeE  WESAZICH WS &
amyloglucosidase 0.1 mL Z7}sle] 55C oA 30&7F W3k & YAE V]S o] &3}

o] 20,000rpmel A 1023+ YA st 42 45 dS Whatman No. 4 o= o
3k}, 3438 o] 7l 1 mL o glucose assay reagent 2 mLE #H7}éte] 37C=E 30

7 FA43% S 12N-H,SOs 37138 F spectrophotometer (Jasco V-570, Japan)Z

Abg-3le] 540nmell A FHEE SAH 5
5. A%, 237 H A=
HAE=E AR 50 g& blenderz 187 F&Hoz #43 A2 & A=z o33k
< 3338 HZA(Brookfield viscometer, DVII+, USA)E AF&3dle] =& 25T,

spin 63W, speed 5004 =314

ZA 7o QoAM= AR 1 cmZ YAl A2 F Rheometer(CR-200D, SUN
Scientific Co, Japan)Z =4, A7 5mm2| probeZ Ho]E o]%EZ£ % 120m/min, & ¢
2 10kgel Atk 2l vl 2 P e A
#F 6cm F7 1 cm 2 e Sdtolx 3 F 2 cm (PASRE 3W FA4E% o

A7 1mme probeZ Ho|E o]E 4% 80m/min, A Y ZolE 05 cmE Yoy, =

N

zoli= 5.0m= tlem, S4A 8§

AN L 2 kgolAth, A2 YdojAd= YHEE AE 50cm, T4 10 ecm & ¢
sHAl Eefol2 3 & qWS FAHEIL dFE Edtola 3 AdES HAE 25 em
Hhg oo g e /Mg =2 HES S43h o W A7 10 mme] probeZ

T dFRAE s $oto A5t o, 4EAF 2 Texture analyzer (TA- XT2,

Stable Micro System, England)E ©]&3}9 rupture test®Z =43}t ALEH =



probe= A7 20 mm=zZ 1A P, =HZAIE rupture strength(g/m) = A 5H
om gk ZAFFoA 3o ARE FANRE FF, 7 AR diste] 33] wbE S g

F HEAZ depge,

Alme= 1099 0.85% NaCls 7Fek & & 7](Stomacher 400 circulator,
Seward, UK)® 1&7F #&dsletdan, A AL ImLA FHste] @A 848t pouring
culture methodel ©]&to] 5 FAHsow, ojuf ALEF wjA= WAl 548
© 2 plate count agar(Difco Lab. USA), &+ =HELo=2E Chromocult
agar(MERCK Co. Germany)Z Alg&slgion, &% 2 FFo] &AL O 7T potato
dextrose agar(Difco Lab. USA)E A}F&3le] PCAS CM-2 37TCelA 48~72 A|ZE,

PDAE 26TColAl 72A17F wjFA 7l & FAH colonyTE =48] colony forming

unit(CFU/g) = A 8H3A

7. % M54 3F¥E ¥% 2 polyphenol oxidase A
Zi=y g8 FFe AE 1 g HdL 7] 50% methanol 50 mLE 7}

ol 80C FxolA A7 5 WEHA FEea Qeow Wrdd Ry F

8
-
il
>
>
oo
ol
2
n—J
o,
5‘ ]
)
D
=3
192
5
rZ
o
fr
ol
ot
=)
2
2

100 mL2 Agstdtt o = 1
18] 31 polyphenol oxidase A& AlZ 10 gol 10 mM <¢lAF =8 A (pH 7.2) 40
mLE B3 polyvinylpolypyrrolidone 05 g& Y WWystHA uwpdfst & A=z AE
., 12000xg2 1023t 922 Fede =aadoR st PPO9 97t&
=743t7] f1siA+= pH 6.09] 0.1 M 14 ¢kF8&9 1 mLel 0.1 M catechol 1.9 mL&
7Fe O 2&49 01 mLE Y32 WSS FPAFIHA 420 nmollA FFE= F7)

g 4%, 2549 1 mL7t 129 §35E5 0001 WAstA 7= AS 1 unit® 3}

AP AR 5 gs vhgt ¥ 250 mLE HE&3 4 F 1 mLS FH3te] DNSH
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T3> A= 10 goll 25% HCI 20 mL¥ S/ 180
mL& 7Feke] 100Col A 2A13F 30 &<t 7k 3 5 35% NaOH= pH 6.8~7.2
2 F8etal SRFE 7hel 500 mLE A&tk o] o 1 mLe FHs A #sho]
glucose StHo 2 EAEIF oM Al7e F3 L= UV/VIS spectrophotometer(V-550,
JASCO, Japan)E AF&3le] 550nmelA =331, FEJ34HL FFExegdgdor

Faharh

©
Jo
o8

g
A A5 5 g& FH3e] 80% ethanol 20 mLE F=3tx2 045 pm membrane
2.3
[¢)

filter® o] #3gt & HPLCel Fste] EA8tth. ofuf A}
Polyamine II(YMC, Japan), column =%+ 35C, #H=7]= RI detector(830-RI,

ME
o

column< YMC-pack

Jasco, Japan)E AF&£3l o o] FAL acetonitrile © water = 75 @ 25(v/V)E &S

1.0 mL/mine. & A5t

10. %=, 2= 9 THH3}S
A== AEA(CR-200, Minolta Co., Japan)E AF&3te] L, a, bate @ YERHS T,

AWEE wnE AR 50 g2 Adte 100 mLY) FHFE WhE F 2AGE olgs

£
—
Hm
=~

P 243 oS, 10,000 ripme® 1087 o

o>
ME
o
>
™
o
ox
ojf
2
—_
o
8

-
i
e

3t & 95% Ethanol 10 mLE #7Fst4 10,000 rpm e & 10%3F A A& & o
o] A S Hslo] UV spectrophotometer® 420nmel A FF 2 =Astgch 1y

A T HHstEe 27T U HFANsE MEEE YEhdh

Z vgH C &F

2,4-Dinitrophenyl ~ hydrazineel — wa} AFsdrk. Alm 20 gol 5%
metaphosphoric acid (HPO3;) 89 60 mL< 7}8F3x blender(Model KA-2600, Kaiser,
Korea)2 187 F%o2 #2843 AFHY. 7] 20 mLe 5% metaphosphoric acid
LNS Algsle] FHOd Az PAFE]7I(Model Centrikon T-324, Kontron

Instruments, Italy)Z ©]-&3le] 9,000rpmol A 2087 U4 Ezste] AL A5

o
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Whatman No. 2 o3X|&2 o33t & 100 mL= 43 A5
stk AlgEd 2 mLA AgH 270dd FHAste] Algd 12 F YEFY C2 blank®

sm Agw 2= 3 ouEw Co 480 SAvh @@ EFE 0.03%
2

[e3
o
>,
e}
oo

2,
[o
i

>~
>
oo

DCP(2,6-dichloro phenolindophenol sodium)&<¢} 1 mL%} 2% thiourea
, A8 % 20] 2% DNP(2,4- dinitrophenyl hydrazine) 1 mLE 3 7}stal 371

(@)
ol
i)
o

al

Fxo| 3AFERF WA St oxasones FAAZ v, d5E FolA wEEH AF
7 2700 85% H.SO4 5 mLE Hgoz A As] 7kste] 30%7F vortex mixer
stk 19 Alg¥el] 2% DNP 1 mLE 7bstar A2olA 307 w3

spectrophotometer(Jasco V-570, Japan)Z A}-&3Fe] 540nmel A 5%

Lo

Htl
rlo
)

k1
Ll
)\
o
ol
&
SO

AWFEL Folch 5279 W¥o®Z chloroform® methanolZ F&3th A&
25 gol CHCl; : CHsOH = 2 : 1(v/v) 180 mL 2 BHT 500 pLE Y3 #27]
(2,500rpm)Z 13 23t A7l g 0.88% NaCl 50 ml< 71sle] 30%3F EE9
&3 ¥ 3000 rpmol A 1023 AR $ 452 aspiration®® A AL 52
funnel filtere] sodium sulfate anhydrous® A7} A FHs gy FEEE rotary
evaporationol /] &=, Ny gas® | E A7 3%}

Methylation2 Folch 5(27)2] Wy oz F&3 X2 30 mg¥ 0.4mg2] tricosanoic acid
methyl esters(0.4mg/mL hexane, internal standard)E screw-capped test tube ©| %
i N; gas® &vl& AAg * 0.06N HCI/Me-OH 3 mLE& ¥ 3 100CoA 5% &<k
7} sl k. Hexane 2 mLy} =

S 3¢t GCEA A7MA WE oA Hastgth Methyl esters @b total fatty

T 2 mLe ¥al GC 245 9lste] 43ol4 1 mL

acid9] =S T3l7] el 343 sample 0.5 wLE split injection port © injection
Atk GCo AMEFEUL 30 mx0.32mm*0.25uLe]  Allech AT-Silicar capillary
columne AF&38F%1 1, initial =%+ 140TC, final =%=+% 2307C, injector =%+ 2407,
AZE7I2E=E 250Co]¥ programming rate2 2C/min ol carrier gasi Heell 50

mlL/ming A}-83+9 3 flame ionization detectorZ A}-83FS3th.
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H

=

far

5
e

Fig. 3. vy o] & #AAe AR E
1 FAQLRr %) 2

/‘zl-cg (dts] & AL

=)

3 mbEE type W9 7], 4 3194 Zd AT type HHE] 7|
5: 344 B A type ‘Q}Tﬂﬂ
6 : 10% NaOH, 100°Cel A 1% 30%7+ A g
7 15% NaOH, 90C A 323+ A g
8 1 17% NaOH, 80Tl A 287+ A g
Table 12. 8t3] Wyo] @& Ao FEE§F Wt
N uhy] 5 7 2 A] 7k hr)
Treatments Initial 05 1 3
1 85.27+0.03 83.57+0.08 83.39+0.41 63.95+0.37
2 96.57+0.37 94.33+0.26 93.20+0.05 80.69+0.79
3 83.94+0.72 83.06+0.14 82.16+0.37 80.61+0.33
4 87.39+0.14 85.21+3.15 84.77+0.20 80.10+1.15
5 84.73+2.11 82.78+0.42 81.89+0.05 81.44+0.17
6 84.02+1.49 83.68+0.12 82.93+0.04 81.97+0.16
7 85.27+0.03 83.57+0.08 83.39+0.41 63.95+0.37
8 85.54+0.98 83.18+0.15 82.59+0.53 80.78+0.33

Y Refer to Fig. 3
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Table 13. gty o] wE 7+zbe] pH W3

N 55 % Ao <o)
Treatments Initial 05 1 3
1 6.83 6.55 6.55 653
9 6.81 6.75 671 6.71
3 6.61 6.50 641 6.13
4 6.81 6.70 6.67 6.63
5 6.24 6.18 6.10 5.89
6 6.03 6.03 595 578
7 6.33 6.25 6.25 6.13
3 6.21 6.18 6.10 6.06
U Refer to Fig. 3
Table 14. 8ty o & Ao AT W3l
) 5 ¥ 49 A 2Hhn)
Treatments Initial 05 1 3
1 0.1940.02 0.2420.02 0.3220.06 0.58%0.08
2 0.2140.02 0.27+0.00 0.34+0.02 0.55+0.07
3 0.26+0.00 0.26+0.00 0.47+0.07 0.67+0.02
4 0.2140.02 0.25+0.00 0.42+0.00 0.58+0.02
5 0.22+0.00 0.23+0.00 0.47+0.07 0.57+0.02
6 0.25+0.00 0.36+0.00 0.57+0.07 0.87+0.02
7 0.25+0.05 0.26+0.01 0.32+0.06 0.58+0.08
3 0.21+0.00 0.33+0.01 0.33+0.05 0.67+0.03
Y Refer to Fig. 3
Table 15. 8t3] Wyo] g g9 FE W3}
n uly] o 4 2 A] 2k hr)
Treatments Initial 05 1 3
1 0.49+0.01 0.44+0.09 052+0.01 052+0.03
9 0.62+0.01 0.57+0.02 0.61+0.02 0.53+0.01
3 0.56+0.03 0.60+0.02 0.60+0.01 0.53+0.01
4 0.56+0.03 0.60+0.02 0.60+0.01 0.53+0.01
5 35140.12 4.27+0.13 4.60+0.01 3.86+0.57
6 0.56+0.03 0.60+0.02 0.60+0.01 0.53+0.01
7 0.49+0.01 0.44+0.09 052+0.01 0.52+0.03
3 4.46+0.22 2.77+0.08 3.17+0.31 412+0.07

U Refer to Fig. 3
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Table 16. 2t¥ WHo w& 722l Hunter L, a, b and AE g #H3d}

Treatments” Hunter S K1)
value  Control 0 0.5 1 3
L 79.01 79.61 76.08 74.3 72.33
1 a -6.71 -55 -5.2 -4.21 -4.4
b 28.43 33.25 22.01 22.11 20.9
AE 5.01 7.22 8.27 10.33
L 79.01 80.18 79.26 78.88 78.74
9 a -6.71 -4.42 -4.87 -4.41 -4.4
b 28.43 22.6 21.65 23.35 22.93
AE 6.37 7.03 5.58 5.97
L 79.01 79.26 78.4 76.77 72.77
3 a -6.71 -4.23 -4.63 -4.88 -4.29
b 28.43 22.46 22.74 23.71 19.92
AE 6.47 6.09 5.54 10.83
L 79.01 78.65 76 75.37 74.57
4 a -6.71 -4.81 -5.31 -4.6 -3.63
b 28.43 23.09 26.48 23.01 23.94
AE 5.68 3.85 6.86 7.03
L 79.01 78.99 78.44 78.3 7491
5 a -6.71 -4.54 -3.44 -3.31 -2.32
b 28.43 24.8 24.52 24.98 23.45
AE 4.23 5.13 4.90 7.80
L 79.01 69.35 62.86 61.32 51.5
6 a -6.71 -1.03 6.1 6.66 9.56
b 28.43 25.79 28.45 27.45 24.46
AE 11.51 20.61 22.20 32.21
L 79.01 74.64 72.88 71.65 70.21
7 a -6.71 -7.21 -7.26 -5.96 -6.95
b 28.43 34.35 34.32 32.76 29.57
AE 7.38 8.52 8.57 8.88
L 79.01 78.00 75.09 72.78 72.23
3 a -6.71 -4.18 -1.71 -1.67 -2.05
b 28.43 24.17 25.96 24 24.02
AE 5.06 6.82 9.16 9.33
Y Refer to Fig. 3
2. 1151}
Ak ZRA] Hlste] ZAdwo] A A dojytom FAREE HwA WE How i

W o] 8 vHEY type W V|R AE ALyvrb 73%2 7bF e
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HEE(%)

Table 17. 8t3] Wi w&

Fig. 4. &9 W9d wg nyve g

4
=l

1zt =), 2

C bR type
D3 HA B A] type A F A& whE] V)

I-r,_' l:(l)l-

TP AL
uls] 7] 4 8744 29 219 type 9497

. 129 NaOH, 80Col A 1% 30%7F A&

3
5
6. 10% NaOH, 100TC A 13+ A2
7
8

. 15% NaOH, 70Col A 2&7+ g

Dere FEGF W

=)

, uhs) F 7 2pA) 2 hr)
Treatments
Initial 05 1 3

1 67.31+0.14 66.74+0.32 66.18+0.40 64.58+1.05
2 73.61+0.23 69.59+0.24 68.97+0.33 67.08+0.57
3 69.03+0.90 65.70+0.61 63.48+0.46 62.14+0.06
4 70.35+0.53 69.27+0.80 66.28+1.61 64.60+1.95
5 75.62%0.14 70.66+0.01 70.19+0.11 69.24+0.01
6 72.30+0.15 69.86+0.25 64.90+1.07 63.07+0.21
7 70.82+0.97 69.75+0.06 67.15+0.00 62.46+0.06
8 69.22+0.55 68.44+0.12 67.13+0.28 63.26+0.28

Y Refer to Fig. 4
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Table 18. 8ty WHo] @& 1wt pH W3}

Bhy] 5 7 344 3k (hr)

1)
Treatments Initial 05 1 3
1 6.47 6.47 6.23 6.13
9 6.63 6.60 653 6.13
3 6.37 6.20 6.13 6.10
4 651 6.47 6.23 6.20
5 6.26 6.24 6.21 6.10
6 6.37 6.31 6.30 6.11
7 6.40 6.27 6.23 594
3 6.41 6.23 6.21 6.03
U Refer to Fig. 4
Table 19. 8ty Wo] ME 17wt ZHE W3
) %] 5 45 ACHhD)
Treatments Initial 05 1 3
1 0.73%0.00 0.8020.02 0.03+0.03 L.03+0.01
9 0.72+0.01 0.87+0.01 0914001 0.98+0.01
3 0.82+0.03 0.91+0.02 0.95+0.00 1.12+0.03
4 0.79+0.01 0.80+0.01 0.98+0.03 0.1140.00
5 0.78+0.01 1.02+0.00 1.06+0.05 1.21+0.01
6 0.78+0.01 0.96+0.03 0.96+0.00 1.19+0.00
7 0.97+0.00 1.05+0.00 1.06+0.01 1.13+0.03
3 0.95+0.01 0.98+0.00 0.99+0.01 1.16+0.00
Y Refer to Fig. 4
Table 20. 83 W] g 3Fvle] HE=wW3}
n uly] o 4 2 A] 2k hr)
Treatments Initial 05 1 3
1 3.43+1.10 2.38+0.93 444012 479+0.64
9 3.26+1.06 3.18+0.78 4.03+0.81 4.88+0.42
3 1.36+0.23 152+0.22 476+0.50 4.88+0.42
4 1.36+0.23 152+0.22 476+0.50 4.88+0.42
5 1.36+0.23 152+0.22 476050 4.88+0.42
6 5.25+0.16 551+0.09 4.48+0.28 5.00+0.04
7 1.36+0.23 152+0.22 476+0.50 4.88+0.42
3 1.36+0.23 152+0.22 476050 4.88+0.42

Y Refer to Fig. 4
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Table 21. 98 WX w& 17 vwle] Hunter L, a, b and AE 3 W3}

Treatments” Hunter el S EACe1)
value Control Initial 0.5 1 3
L 86.62 87.72 86.87 85.01 82.99
1 a -3.62 -4.1 -3.98 -4.34 3.42
b 30.76 22.34 23.88 38.12 40.23
AE 8.51 6.89 7.57 12.35
L 86.62 87.1 86.03 83.22 82.09
9 a -3.62 -3.98 -4.01 -4.11 -4.92
b 30.76 21.99 21.98 39.17 41.33
AE 8.79 8.81 9.08 11.57
L 86.62 82.7 58.63 57.36 50.61
3 a -3.62 -3.2 7.79 8.33 10.64
b 30.76 29.95 29.75 28.89 26.79
AE 4.02 30.24 31.66 38.93
L 86.62 86.98 85.45 84.45 80.42
4 a -3.62 =473 -3.44 -4.03 -1.3
b 30.76 31.55 27.22 41.33 28.67
AE 1.41 3.73 10.80 6.94
L 86.62 85.78 84.4 83.07 80.42
5 a -3.62 -3.99 -3.98 -4.03 -25
b 30.76 21.05 27.22 33.33 38.77
AE 9.75 4.19 4.40 10.19
L 86.62 74.46 66.65 59.41 51.81
6 a -3.62 -1.19 3.46 4.86 4.64
b 30.76 40.19 31.95 29.15 25.95
AE 15.58 21.22 28.55 36.10
L 86.62 75.78 64.44 63.2 61.71
7 a -3.62 -2.22 401 444 518
b 30.76 33.97 28.94 30.01 27.08
AE 11.39 23.53 24.78 26.67
L 86.62 73.85 65.58 62.64 59.73
3 a -3.62 -0.21 5.7 6.84 7.54
b 30.76 38.1 31.86 33.78 33
AE 15.12 23.04 26.34 29.20

Y Refer to Fig. 4
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1 2 3 4

o

Him] drH

Fig. 5. 9y Wy m& $J9 =&

L A0 3HE), 2 #9098 4§ 57,

D3 B A type ¥ 7]

D ukEE type W7

: 10% NaOH, 80CollA 30%7F A&
: 129 NaOH, 70°Coll A 30%7F A&

S O W W

Table 22. %9 Byo] We S FEgd ws
H dly] & 73 9A] 7k hr)

Treatments Tnitial 05 1 3
1 80.05:0.06 78974003 76.38:0.87 T1.35+1.43
2 80.48+0.01 79.92+0,01 75.45+0.52 71.25+0.01
3 79.29+0.21 77.65+0.26 74.90+0.87 71.26+0.11
A 81.96+0.63 79.68+0.26 78.0120.11 74.18+0.26
5 80.71+0.08 78.42+0.27 72.85+0.08 70.8940.07
6 80.55+0.03 75.65+1.99 73.6140.27 69.54+1.69

Y Refer to Fig. 5
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Table 23. ¥y Wyl ©E& +9< pH #3}

35 5 79141 Hhn)

1)
Treatments Initial 05 1 3
1 6.43 6.11 584 582
9 6.45 5.96 5.67 5.87
3 592 5.70 5.79 5.86
4 598 597 596 5.84
5 6.58 6.31 5.88 5.80
6 6.07 5.99 5.86 5.83

Y Refer to Fig. 5

Table 24. W9 WH| WE $Fo Z2HE W3}

IR ERES

1
Treatments Initial 05 1 3
1 0.7220.01 0.72£0.01 1.0120.05 1.370.10
2 0.62+0.02 0.89+0.05 1.33+0.10 1.66+0.02
3 0.85+0.05 1.000.00 1.03+0.00 1.29+0.01
4 0.72+0.01 0.75+0.04 0.99+0.00 1.15+0.06
5 1.27+0.10 1.28+0.02 1.3320.02 1762001
6 1.14+0.22 1.18+0.00 1.19+0.01 137+0.11

U Refer to Fig. 5

Table 25. ¥ Wyl W& 99 73

i1
[z
Rl

35 5 A ZHhr)

1)
Treatments Initial 05 1 3
1 6.00+0.04 5.06+0.24 1764050 1.88+0.42
9 4.92+0.07 470+0.56 4.76+0.50 4.3240.26
3 4.39+0.10 4.47+0.29 4.39+0.07 4.19+0.36
4 5.72+0.08 5.78+0.20 6.06+0.07 5.66+0.55
5 5.18+0.35 5.26+0.22 5.12+0.48 478+0.31
6 4.36+0.05 4.21+0.09 4.43+0.40 4.66+0.24

Y Refer to Fig. 5
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Table 26. 8t3] o] @& Y9 Hunter L, a, b and AE 3 W3}

Treatments” Hunter 5 ¥ B A <)
value Control Initial 0.5 1 3
L 80.39 67.49 65.17 65.05 62.19
1 a -1.02 453 5.69 5.26 277
b 8.00 19.79 17.46 22.74 21.88
AE 18.34 19.14 22.18 23.20
L 80.39 77.04 73.65 71.87 71.34
9 a -1.02 -0.11 2.92 2.5 1.87
b 8.00 14.77 15.58 18.02 19.27
AE 761 10.88 13.62 14.74
L 80.39 79.74 78.66 76.03 75.01
3 a -1.02 -1.06 0.01 0.77 -0.63
b 8.00 12.32 12.52 13.33 14.49
AE 437 4,95 7.11 8.44
L 80.39 76.71 76.39 75.33 74.45
4 a -1.02 -0.62 0.82 1.52 0.33
b 8.00 14.78 16.47 184 13.95
AE 7.72 9.55 11.84 8.52
L 80.39 67.49 65.17 65.05 62.19
5 a -1.02 453 5.69 5.26 2,77
b 8.00 19.79 17.46 22.74 21.88
AE 18.34 19.14 22.18 23.20
L 80.39 75.35 69.38 60.01 56.18
6 a -1.02 -5.98 -3.8 -2.71 -1.58
b 8.00 26.67 24.18 20.83 20.3
AE 19.96 19.77 24.14 27.16

U Refer to Fig. 5

ol Aol xHIF vE FAFEC Hlste]l gl wiEelth A mRUHAR
brushing®l °]gh w97} 7B ZapAelola R o] 51% FEow 7Hd oAl v
ok Bty AEFe] RIS vstE 3dA B type w977 89.249% ~87.27%

2 Aol7h 197%2 14 AA et AL ngAHsle Az dda dwel 7

_68_



H

= B2 ARse] % weel §HUAY WEow oA 1Yn dee w
A2l dwol AaA AoluA ghol ZWES] WHE 002~009 FEoZ LhERT
pH WEE 514 2eA type #371004 60~65 FEolm, 1 el Azl Folxe
el Walrh gl Ao ehgrh

2
N

ZRE(%)

bbb

Fig. 6. U5 %o @& 429 #R&
1 ALt %), 20 A9 g dg )
3: w2 type U7, 4 0 3AA B A type 8] 7]

Treatments” Initial 05 1 3
1 85.65+0.71 84.66+0.35 77.20+0.01 76.58+0.32
2 87.17+0.14 83.28+0.19 79.43+0.18 77.37+1.86
3 89.24+0.12 88.43+0.15 87.28+0.11 87.26+0.07
4 86.33+1.04 81.61:1.95 76.90+0.04 75.62+0.41

Y Refer to Fig. 6
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Table 28. 8ty HHo| WE J9 pH #I

EEEEREES

D
Treatments

Initial 0.5 1 3
1 6.85 6.65 6.63 6.60
2 6.85 6.75 6.65 6.61
3 6.50 6.51 6.51 6.00
4 6.50 6.45 6.40 6.40

Y Refer to Fig. 6

Table 29. u9] WHo] & A2 Zd¥E W3

1
Treatments” Initial 05 1 3
1 0.03+0.00 0.03+0.00 0.040.00 0.08+0.01
9 0.03+0.00 0.04+0.00 0.04+0.00 0.07+0.00
3 0.02+0.00 0.03+0.00 0.04+0.00 0.04+0.00
4 0.04+0.00 0.04+0.00 0.05+0.00 0.09+0.00

U Refer to Fig. 6

Table 30. W3] Wy ©& A2 F= W3

35 7 791 A1 <Hh)

Treatments” Initial 05 1 3
1 1.7820.01 1.9620.11 1712058 1.3320.01
2 3.58+0.30 2.810.24 3.49+0.06 2.52+0.41
3 459+0.11 2.68+0.17 351008 218055
4 431027 5.19+0.18 417025 3.82+0.62

U Refer to Fig. 6
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Table 31. 9t¥ WHo W& dZ2 Hunter L, a, b and AE g @3}

Treatments” Hunter el S A1)
Value Control Initial 0.5 1 3
L 79.99 75.43 74.06 72.08 70.54
1 a -1.19 -0.53 -0.19 1.46 1.42
b 11.92 14.72 15.77 16.33 16.96
AE 5.39 7.14 9.44 11.02
L 79.99 86.88 85.14 84.97 75.67
9 a -1.19 -0.3 1.8 1.51 -0.27
b 11.92 15.02 16.08 16.68 14.32
AE 7.61 7.26 7.40 5.03
L 79.99 70.66 63.19 61.18 55.46
3 a -1.19 1.63 3.14 3.28 5.64
b 11.92 20.86 19.88 19.09 17.84
AE 13.23 19.09 20.62 26.14
L 79.99 77.32 75.22 7292 71.43
4 a -1.19 -0.55 -0.24 1.53 1.44
b 11.92 15.23 21 21.45 21.33
AE 4.30 10.30 12.17 12.99

Y Refer to Fig. 6
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A2 E(%)

1 2 3 4

bk HHH

=1 o

Fig. 7. 9ty Wy & vt &

1 2t 9w), 20 A48 A8 =),
334 BeA type ¥ 7]
4 utE type vy 7]
5 :10% NaOH, 60Col A 287+ =7
6 : 12% NaOH, 80ColA 187+ A&
7 : 15% NaOH, 70TColA 187+ A g
Table 32. 8ty #WH¥o] & vleo] $E33F W3}
uty] & 7 7 A] 2k hr)
1) T 76
Treatments Initial 0. 1 3
1 85.03+0.02 83.23+0.03 78.94+0.01 74.40+0.31
2 83.14+0.10 79.67+0.05 77.70+0.07 74.89+0.83
3 83.24+0.02 78.95+0.00 76.07+1.03 74.25+0.76
4 87.48+0.03 80.26+0.51 78.11+2.59 74.55+0.12
5 88.49+0.01 87.14+0.00 84.64+0.05 73.29+0.99
6 86.28+0.02 85.09+0.00 85.03+0.02 74.54+0.46
7 88.67+0.01 85.03+0.02 80.20+0.05 75.80+1.61

U Refer to Fig. 7
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Table 33. 2ty 9o @& v pH W3}

0 vty & 7 3} A 7k hr)
Treatments Initial 05 1 3
1 6.13 6.13 6.07 6.06
9 6.13 6.13 6.08 6.04
3 6.10 6.10 6.05 6.01
4 596 5.79 579 571
5 6.13 6.13 6.07 6.06
6 6.38 6.38 6.30 6.30
7 5.69 5.60 552 5.49
Y Refer to Fig. 7
Table 34. 8ty WHo] wg v ZHE W3}
D vty & 7 3} A 7k hr)
Treatments Initial 05 1 3
1 0.68+0.07 0.7120.15 1.13+0.08 1.16+0.11
9 0.67+0.03 0.70+0.06 0.96+0.01 1.13+0.01
3 0.76+0.07 0.94+0.00 1.14+0.05 1.19+0.01
4 0.35+0.11 0.59+0.11 0.96+0.04 1.07+0.01
5 1.08+0.01 1.10+0.01 1.19+0.00 1.64+0.06
6 0.93+0.02 1.04+0.01 1.18+0.08 1.86+0.04
7 0.91+0.04 0.97+0.02 1.20+0.07 1.73+0.06
Y Refer to Fig. 7
Table 35. 9t¥ WHo & vo Fx W3}
0 5] F 7 9 )
Treatments Initial 05 1 3
1 1.36+0.23 1.52+0.22 152+0.12 1.54+0.29
9 2.24+0.11 2.28+0.21 4.06+0.84 4.27+0.28
3 1.72+0.43 2.07+0.17 1.71+0.15 1.71+0.28
4 1.36+0.21 1.56+0.04 1.10+0.07 1.56+0.14
5 3.49+1.06 3.43+0.19 2.86+0.33 4.24+0.65
6 1.75+0.71 9144051 1.96+0.52 3.0040.77
7 1.25+0.03 1.42+0.47 1.75+0.09 2.38+0.42

Y Refer to Fig. 7
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Table 36. 2t¥ WX w& vt Hunter L, a, b and AE # ¥ 3}

Treatments” Hunter o ¥ B A )
value Control Initial 0.5 1 3
L 86.40 79.94 77.78 774 76.96
1 a -1.83 -14 -14 -1.36 -1.31
b 21.45 10.23 12.67 10.38 10.28
AE 12.95 12.31 14.27 14.63
L 86.40 814 80.96 79.54 7754
9 a -1.83 -15 -15 -1.56 -1.57
b 21.45 11.1 11.1 125 154
AE 11.50 11.70 11.28 10.73
L 86.40 77.8 77.06 75.78 74.94
3 a -1.83 -1.38 -1.38 -1.51 -1.53
b 21.45 11.38 10.28 11.67 11.32
AE 13.25 14.57 14.44 15.30
L 86.40 81.09 81.04 81.02 79.39
4 a -1.83 -1.34 -14 -1.48 -1.35
b 21.45 7.9 7.1 9 7.93
AE 14.56 15.32 13.57 15.24
L 86.40 79.94 78.4 77.78 76.96
5 a -1.83 -14 -1.36 -14 -1.31
b 21.45 10.23 10.38 12.67 10.28
AE 12.95 13.67 12.31 14.63
L 86.40 78.69 76.96 73.77 74.69
6 a -1.83 -1.54 -1.31 -1.41 -0.22
b 21.45 11.94 10.28 15.28 19.06
AE 12.25 14.63 14.06 12.06
L 86.40 83.23 78.96 78.9 79.08
7 a -1.83 -1.33 -1.49 -1.2 -09
b 21.45 14.22 12.94 14.44 14.22
AE 7.91 11.31 10.29 10.33

U Refer to Fig. 7
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BE AYTelA 02 £
FEo® 7H A yEwth 18 3 sandpaperdl o g 4%t
e ARgN AW AEE JEPW O 2 sandpaper BHY =4 2 wprbA R

27} glor] Eexe] S Aolafole] BWE AA F 4

P9l sandpaperdl] 93 F#<Y A
3|
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A2l

Ro] EAQl o s o AxITh
Table 37. 8ty Wy @& T&A9 FEIF A
., w7 4] 2HChr)
Treatments —
Initial 0.5 1 3
88.26+0.39 79.79+0.14 73.96+0.07 71.55+1.66
2 87.91+0.12 77.23+£0.02 76.33+£0.04 73.53+0.68
3 89.27+0.53 80.55+0.36 76.83£1.14 73.27+0.05
Y Refer to Fig. 8
Table 38. 89 o] & =% ¢ pH ¥}
} uhy] § 7 341 ZHhr)
Treatments
Initial 0.5 1 3
1 5.86 5.86 5.81 581
2 5.85 5.85 5.80 5.77
3 5.90 5.83 5.80 5.80
Y Refer to Fig. 8
Table 39. 8ty o] W& EdAY ZHE W3
1) R ERE
Treatments
Initial 0.5 1 3
1 0.16+0.00 0.16+0.00 0.20£0.01 0.22+0.00
2 0.15+0.00 0.16+0.00 0.17+0.00 0.25+0.00
0.16+0.00 0.17+0.01 0.19+£0.01 0.29+0.00

Y Refer to Fig. 8
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Table 40. 9] Wyl wWe& =gx¢ F= Hs}

uhy] & % %A 2k hr)

Treatments” —
Initial 0.5 1 3
3.09+0.20 4.86+0.42 4.14+0.58 3.55+0.56
2 6.18+1.09 6.60£1.22 6.28+0.54 6.95+0.61
6.06£0.75 6.24+0.53 5.64+0.04 5.78+1.01
Y Refer to Fig. 8
Table 41. gty Wi @& T4 9 Hunter L, a, b and AE & ¥3}
Treatments Hunter uhs] ¢ 7 9 A] 7 hr)
reatments = e Control  Initial 05 1 3
L 87.55 87.99 85 79.09 73.46
1 a -3.22 -2.67 -2.07 -2.07 -1.62
b 15.44 23.14 16.42 17.92 16.52
AE 7.73 2.96 8.89 14.22
L 87.55 87.79 &5.7 1.1 76.46
9 a -3.22 -2.67 -2.07 -1.81 -1.72
b 15.44 22.14 16.42 16.76 1552
AE 6.73 2.39 6.73 11.19
L 87.55 86.99 85.65 78.11 72.11
3 a -3.22 -2.07 -2.12 -1.83 -1.59
b 15.44 24.1 19.21 18.71 17.03
AE 8.75 4.36 10.09 15.61
Y Refer to Fig. 8
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Table 42. ¥39] WHo & Ed 7%

ok
(%
ot

Bhy) - A A3 hr)

Treatments Initial 05 1 3
1 80.48+0.71 79.78+0.35 79.68+0.01 78.300.32
2 80.56+0.14 78.3040.19 77.70+0.18 7758+1.86
3 82.57+0.12 81.16£0.15 80.47+0.11 78.75+0.07
4 84.04+1.04 83.79+1.95 82.67+0.04 81.24+0.41

"Refer to Fig. 9
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Table 43. 8ty Wy & EF pH ¥

W ¥

7d ZF A TH(hr)

1 T
Treatments Initial 05 1 3
1 6.63 6.42 6.40 6.33
2 6.51 6.51 6.41 6.20
3 6.55 6.51 6.44 6.39
4 6.35 6.25 6.24 6.07
"Refer to Fig. 9
Table 44. 8ty WY & EFS Z¥E W
EEEERE
1)
Treatments Initial 05 1 3
1 0.0400 0.0409 0.0405 0.0428
2 0.0423 0.0435 0.0451 0.0492
3 0.1279 0.2302 0.2896 0.3017
4 0.2785 0.2889 0.3834 0.4239
"Refer to Fig. 9
Table 45. 8ty Wy @& ETS HAE W3}
uly] & 74 3 A] 7 hr)
1)
Treatments Initial 05 1 3
1 3.05£0.01 3.05+0.11 3.10+0.58 3.10£0.01
2 3.04%0.30 3.04+0.24 3.09+0.06 3.09+0.41
3 3.060.11 3.11+0.17 3.13+0.08 3.17+055
4 2.05+0.27 3.09+0.18 3.12+0.25 3.19+0.62

"Refer to Fig. 9
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Table 46. 9t¥ WHd W& ET&2 Hunter L, a, b and AE g #H3d

Treatments” Hunter el S EAC1)
Value Initial 0.5 1 3
L 83.26 82.35 81.78 81.43
1 a -1.74 -1.85 -1.82 -2.28
b 8.69 10.34 10.52 24.65
AE 1.89 2.35 15.29
L 81.71 82.21 80.43 78.13
9 a -2.62 -2.70 -2.64 -2.27
b 13.08 14.07 14.67 21.57
AE 1.10 2.04 9.22
L 85.57 84.56 82.33 83.63
3 a -1.97 -1.55 -0.29 -0.32
b 14.16 16.01 20.78 20.17
AE 2.15 7.56 6.53
L 79.23 77.16 76.57 75.17
4 a -3.07 -2.46 -0.67 1.59
b 28.31 28.84 30.27 30.43
AE 2.22 4.08 6.53

"Refer to Fig. 9
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Table 47. Sensory evaluation of root vegetables by various peeling methods

Sample rﬁg‘fﬁgld ) Appearance Sgglfgg © cosal;;fe?lceess ciil?rllrelgs acc(c)egte;liﬂity
Yam H-2 2.77b 2.93b 2.6b 2.7c 2.87c
H-1 3.83a 3.47b 3.77a 3.7b 3.6b
M-2 2.43b 2.27¢ 1.97b 1.73d 2.17d
M-1 4.07a 4.4a 4.43a 4.6a 4.5a
Graniflorum H-1 4.07a 4.07a 4.0a 4.1a 4.07a
(Doraji) H-2 3.63a 3.63a 3.7a 3.4b 3.54a
M-3 2.9b 2.5b 2.7b 2.73c 2.57b
Lotus root H-1 3.93a 3.8a 3.77c 3.97b 3.67a
H-2 2.77b 2.73b 2.53b 2.7¢c 2.7b
M-2 1.97c 1.8¢c 1.33c 1.87d 1.67c
M-1 4.0a 4.23a 4.03a 45a 4.17a
Potato H-1 2.3c 1.6e 2.03b 2.1c 1.87¢c
H-2 4.13a 3.9b 3.73a 3.6b 3.93a
M-1 2.43c 2.1d 2.3b 2.13c 2.0c
M-2 3.13b 2.8¢ 3.06a 3.2b 3.0b
M-3 4.13a 4.7a 3.73a 4.93a 4.23a
Sweet potato H-1 2.6b 247¢c 2.67b 2.33¢c 2.37c
H-2 3.6a 3.77b 3.77a 3.17b 3.47b
M-1 1.97¢ 1.63d 1.93¢ 1.33d 1.53d
M-2 1.7¢c 1.07e 1.53c 1.57d 1.23d
M-3 4.13a 4.5a 4.2a 4.6a 4.47a
Burdock H-1 3.07b 2.43b 2.37c 2.5b 2.57b
H-2 3.43b 2.73b 3.1b 2.87b 2.9b
M-1 4.23a 4.07a 3.9a 4.2a 4.23a
M-2 3.13b 2.67b 2.5bc 2.6b 2.8b
VH-L FAdOs A8 ), H2 $9(L4 %), H-3 429 (Sandpaper)

M-1:
M-2:
M-3:

(
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ottt > 1 n%

o
-
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Table 48. Comparison of physicochemical

manufactured from non-diaphragm and diaphragm type

properties of electrolyzed water

Gap of Physicochemical propert
T N e W : i
(mm) (mL/min} (mL/mim) ORP(mV) pH HCIO{(ppm)
05 4 1466+057 733.33+577 1,137.00£1652 3.19£0.18  53.12+2.92
‘ 6 16.00+0.00 733.33t1154 1,138.00£6.24 3.25:0.04 55.27+2.58
08 4 11.75¢1.25 676.66+1527 1,15875¢394  2.78+0.04 70.37£1.37
' 6 14.33+2.08 695.00£21.21 1,165.00¢529  255+0.01 84.48+564
» 4 1150£0.79 714283690 1,15450+7.30  2.76+0.06  59.05+3.89
Diaphragm 6 16.0020.00  760.00:0.00  1,171.25:0.95  2.52+0.02  100.32+0.00
(1 stage) o 4 8.00+2.82 71500£21.21 1,021.25+13353 4.66t1.83 36.43+3.03
' 6 8.00£0.00  730.00+0.00  902.00+22.62  6.20:0.01  44.720.00
30 4 8.00+0.00  680.00+0.00  1,128.00+7.07  3.07+0.07 62.62:0.00
’ 6 10.00+0.00 680.00£0.00  1,159.50+0.70  2.74+0.04 84.51£7.79
40 4 6.00£0.00  705.00£7.07 1,036.00£14.14 4542030 53.01£0.50
' 6 6.00+0.00  700.00+0.00 1,03650+33.23 4.34+0.53  54.64%0.00
05 4 2666+1.15 773.33+577  1,168.33%1.15  2.79:0.01  84.5%156
—1.0 6 26.66+1.15 746.66223.09 1,170.00:1.73  2.79:0.02  91.08+2.68
0.8 4 30.00£0.00 680.00+0.00  1,180.00t1.41  250£0.01 164.94+3.68.
—1.0 6 30.00£0.00  680.00+0.00  1,178.00£0.00  2.43+0.00 162.80+0.00
1.0 4 21.33:1.15 746.66£1154 1,181.60:2.07 245+0.05 110.48+6.40
Diaphragm _ 10 6 28.00:0.00  770.00+0.00  1,18550+0.57  2.27+0.02 174.37%43.74
(2 stage) 20 4 16.00£0.00  730.00£0.00  1,160.00:4.24  2.88+0.03  77.20+0.00
—1.0 6 18.00£0.00  730.00:0.00  1,166.50+2.12  2.78t0.01  93.38:6.18
3.0 4 20.00+0.00  705.00%7.07 1,179.50£0.70 2.39+0.01 84.12+14.63
—10 6 30.00£0.00  730.00+0.00  1,182.00+00.00 2.25+0.00 142.69+0.00
4.0 4 22004000 725.00+7.07 1,176.00:0.00  2.43+0.02 16228+11.20
—1.0 6 22.00£0.00  710.00+0.00  1,17450£0.70  2.34+0.00 146.77+0.00
Egg}-lragm 0 4 17.00+1.00 746.00¢547 78540890  9.05:0.17 174.67+11.94
(1 stage) 6 17.6642.08 886.66+80.20 749.80+38.49  8.81+0.13 166.7331.92
gon}-1 10 4 1950+1.00 975.00£5.77 8135045073  878+0.09 132.636.09
@ stagy 10 6 31.00£400 92200£3834 833602826  0.10£0.13 266.96+55.06
2= 83 —
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v 2aes 9 Avr wkae] AAgle] Bt 33Y /A= 27]1A9F vlalste] ¢F 15 mV
A A Fo2 A9 ZolE Holx AUth(Fig. 10).

Aol adt Fgel WaE Av g0 Axd AABBFE A 5AAA 5T

135 ppm FEOE By mE oghe] AolE Ko Fou A% 159 o] F
T A=} #Aglel A% 33YA7EA 134 ppm FELE 7] WHEE HolA &
= AO® Yetskt whdoe] FAE Ao w A xg ekt 5T HykedA
= %7]A 137 ppmel A A& 1594 126 ppmoz °F 10% F=o= 7HAs o
Hol = A7 2044 98 ppmo = ¢F 30% FTwo® 543 FAFoEZA A

az

C
Gai e RBLE U A% gel wAglel Ax AFVE FaPe & 5

e}
aw
|
2
o
rfo
H
o
i

Aglel A% 1294744 A% WAol = pH 259~294 4%
oz SAHG} A% 154 RE = A3 2743 & A 3394 pH 55Fow 27}
st whd, EAw Ao e mygesol Ao A% 33U 7A pH 8.8790 A
el tH(Fig. 10). whekA A 84

1t = = =
A3 wf AEoA UH §7]e] B#s A9 Aup @ FAu ukA oA Zb7y 1,150 2
750 mV <, 100 ppm TS 1719 ol AT Qe Aoz ATHATh
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Oxidation-reduction potential(mV)

HCIO content(ppm)
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Fig. 10. Changes in ORP, HCIO and pH of electrolyzed water during storage.

EW-1-5C: Electrolyzed low—alkaline water produced by non-diaphragm type
(storage at 5C)

EW-2-5C: Electrolyzed oxidizing water produced by diaphragm type
(storage at 5C)

EW-1-15C: Electrolyzed low—alkaline water produced by non-diaphragm type
(storage at 15C)

EW-2-15C: Electrolyzed oxidizing water produced by diaphragm type
(storage at 15C)

3. 44 2 Agjdo] & A5 vAE AFEFH

B Ao n Fa) i Axfe A V0E EGoRRY, B F
& SAeA It mAET HAg vAE 2 B nAEd o3t o] dojii
AuRow AiafF P FAFAA HAEHE FFSFE 10'~10'CFU/g, AT+

10°~10'"CFU/g 4%, &2+ 10°CFU/g o=z 44 vt wapr 2 A3

R
s
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Salmonella typhi, 21213 Q15 53] Ao 93] o do] HZErF & AFm2
Staphylococcus  aureus®} Fo|lTHow 283 =  Pseudomonas  fluorescens,
Lactobacillus plantarum, 133 E A F30|Q Aspergillus nigerE 4oz A
o g FAE Ao Az dajlgeE AREte] Aol el Mgl g
s S8l AMEEYE HESS

Table 49914 =i wkel ol Botrytis cinerea 5 12 i#57F %7] 10°~10°
CFU/mLoll A 30% $-of EF APEEE= Zlow Uyt

3, dafjelo] mE Al 4ol A= Y FAksty] flste]l Ao o2 NaCl
2 CaCly, KCI& AM&3}o] Salmonella typhi$t Vibrio Proteolyticuss Ao 2 Al
el A el dafjael tig g AlFE T8 APEESE AEST. 1 A3 s
Ao w2 A4 ORP ¥ HCIO &2 NaCl, KCl, CaCl, 2.2 =4 YEelgon
2 2ol Ty Salmonella typhic B T7 5 WellA %7] 7.24 log CFU/mLe
A 10 F7HA 5o BigtE HolA| v WhHe] RE Adg Aol e A
= AldEtE Ao ® vkt a8 3l Vibrio Proteolyticus®™ B FH4 WolA
%7] 561 log CFU/mLoAlA 103 $7-x] #54¢] WstE Holx] &= wtHd KCl&
Asfolow g dajitstas 30% ol %, L vl Aag Aol A2l FA A
dete= Aoz yetwtti(Table 50). E3H ol& Hdajl4E 30¢ A3 Fo Atdad
2 HAEI AFdANAME Vibrio Proteolyticus SlolA KCl ® CaClhe #3

S

=

Ao 3

el 30% o] F, NaCle dajdem g Ao Aol = e A AbEshe
Aoz yerstH(Table 51). ool AafelAep o] HajE Aldaadr HddS
A5 W =2 AMEEARE #3dT F UME vl A Ee] edol fHHEE A
A A R 7bEAEele ol &3 AFAE FEe 71T o] AFAdAA e o
go] ZldEva shAlth 3, 2 Ad2 daFE A dAuelA dx=e] FIhufAl ¢l

o] 4d% Aolmz HAS) Il sl defjitsteo] AbEAE @A) Wi FdH

A goawTd A% 4FY Aol et a1 fgol gAY AOE J
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Table 49. Changes in number of microorganisms by electrolyzed water produced with
non—-diaphragm and diaphragm type

Treat- Exposure time(min)
Sample et 0 05 1 5 9 5 10 20
_ A 62x00F 61x10° 63x10° 62¢10° 63x10° 61x10° 63x10°
gffe';/etc‘f B 60x10° ND” ND. N.D. ND. ND. ND.
c 20x10° ND. ND. ND. ND. N.D. N.D.
A 48x10° 48x<10° 45x10° 44x10° 46x10° 45x10° 4.7x10°
gﬁl‘fg’ﬁfgg’“ B 8010 ND. ND. ND. ND ND  ND
C 2000° ND. ND. ND. ND. ND.  ND
] A 82x10° 80xI0° 81x10° 82x10° 83x10° 85x10° 84x10°
s B 8740 ND. ND ND. ND. ND  ND.
C 72x1’’ ' ND. ND. ND. ND. ND.  ND
A 14100 11x0° 13x10° 15x10° 14x10° 17x10°  15x10°
fy‘iﬁm";jﬁm B Lkl ND ND ND  ND. ND  ND
C 17x1®° ND. ND. ND. ND. ND. ND.
. A 35%100 30xI0° aIxI0C° 32x10° 34x10° 35x10° 35x10°
féoﬁgjggg B 50d¢° ND. ND. ND. ND. ND  ND.
C 2010 ND. ND.  ND. N.D. N.D. N.D.
Vibrio A 3.3x10: 31x10° 32¢10° 34x10° 33x10° 35x<10° 36x10°
. B 30x10®° ND. ND. ND. ND. ND  ND
profeolylicus 200 ND. ND. ND. ND. _ND. _ ND.
. A 52x10° B5IxI0® 53x10° 53x10° 55x10° 54x10° 5.6x10°
géot;ﬁfgjjn“’” B 554¢ ND. ND. ND. ND. ND  ND.
C 44x1° ND. N.D. N.D. ND. N.D. N.D.
o A 76<10°0 76x10° 78<10° 75x10° 7.3x10° 7.7x10° 79«10
Eecherichia g 71 ND. ND. ND. ND. ND.  ND.
C 84x10° ND. N.D. N.D. N.D. N.D. N.D.
, A 56<10° 50x10° 53x10° 51x10° 56x10° 55x10° 58x10°
élaa‘;‘,ft"abraucr;{lus B 9.6><102 ND. ND. ND. ND. ND. ND
C 34x10)  ND. ND. ND. ND. ND  ND.
A 91x10° 94x10° 92x<10°F 95x10° 96x10° 9.8x10° 95x1(°
flfjgfe‘i‘;’;’:;ms B 91x10®° ND. ND. ND. ND. ND. ND.
C 12x10' ND. N.D. ND. ND. ND. N.D.
A 4200 40x10° 41x10° 42x10° 45x10° 43x10°  4.7x10°
Staphyloco g 5q( ND.  ND. ND. ND. ND. ND.
C 41x1° ND, ND. ND. ND. ND _ ND.
_ A 18x10° 17x10° 18x10° 21x10° 19x10° 20x10° 2.1x10°
ﬁfsg%‘;‘"g”"“s B 221 ND. ND. ND. ND. ND. ND
C 13x10° ND. ND. ND. ND. ND N.D.

"< 10" CFU/ml,,

A Sterilized distilled water
B: Electrolyzed water produced by non-diaphragm type,
C: Electrolyzed oxidizing water produced by diaphragm type

_8q_
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Table 50. Changes in number of microorganisms and physicochemical
properties of electrolyzed water manufactured from various electrolytes

Surviving bacterial population Physicochemical
Treatments Sample (log CFU/mL) after exposure for properties
. . . . . ORP HCIO
05min 1min 2min Smin 10min pH (mV)  (ppm)
Salmonella
085%  typhimurium 7.24 7.24 725 7.24 7.24 00 o1 .
oD . .
saline ;/rlgtré‘; wiicus  ©61 559 55 561 557
Salmonella 2)
. . N.D. N.D. N.D. N.D. N.D.
A %Z’:“””m 451 1163 12837
proteolyticus ND. ND. N.D. N.D. N.D.
Salmonella
. : ND. ND. N.D. N.D. N.D.
g phimurium 495 1155 12269

Vibrio
proteolyticus 120 ND. ND. ND. N.D.
pamonella  ND. ND. ND. ND.  ND.
467 1,151 120.21

Vibrio ND ND ND D ND
proteolyticus e e . D. .D.

C

Y Sterile physiological salt water

? < 10" CFU/m.

A : Electrolyzed oxidizing water produced with NaCl
B : Electrolyzed oxidizing water produced with KCI
C : Electrolyzed oxidizing water produced with CaCls

Table b51. Inactivation of Vibrio proteolyticus by electrolyzed oxidizing
water produced with various electrolytes at 30th storage day

Surviving bacterial population . . .

(log CFU/mL) after exposure for Physicochemical properties
Treatments

0.5min 1min 2min Smin 10min pH 85\}3) ggrlrcl))

985%, 5.16 5.17 5.17 5.17 5.11 710 503 0.00
A 0* 0* 0* 0* 0* 591 1157 130.71

B 0.60 0* 0* 0* 0* 5.96 1145 79.79

C 1.28% 0* 0* 0* 0* 5.94 1136 4752

U Sterile physiological salt water

Negative by enrichment and no detectable survivors by a direct plating procedure
A : Electrolyzed oxidizing water produced with sodium chloride

B : Electrolyzed oxidizing water produced with potassium chloride

C ' Electrolyzed oxidizing water produced with calcium chloride
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ORP, #Fold At ek Ay Azl pHS ORPE BE A Z247F 2719k A9 A

setal A% 30de] Auk T1oghel AA ®ghelA] ekokom, Apold Ak TS A

AHo Az A 2

Ao veplinh e o) gp e zpetdaAte] g AR Bsta, Az
0 Y (hydrocooling)oll 283 A9 A a3 o 2 &F

o) FA% Az Qe AT A= A%l #85t

_91_



Oxidation-reduction potential(mV)

pH

g0l \ PR A

e

700 fga‘g‘_ﬁ: =" 0T ="
X

600w —o— EW-1
O EW-2
500 F —v— EW-3
—v -+ EW-1 + 0.5% citron juice
400 + —&— EW-2 + 0.5% citron juice
—O - EW-3 + 0.5% citron juice
300 Il Il Il Il Il Il
0 5 10 15 20 25 30
Storage time(days)
10
9 [
8 [
van —— EW-1
O EW-2
—v— EW-3
6 —-- EW-1 + 0.5% citron juice
—— EW-2 + 0.5% citron juice
5L —-- EW-3 + 0.5% citron juice
4 L

=0 = S=—f—0—0 =0 —T=a="—=0 =00

NV VN e V= v —

Il
0 5 10 15 20 25 30

Storage time(days)

_92_



100

80

60

—e— EW-1
—v— EW-3
—v - EW-1 + 0.5% citron juice
—&— EW-2 + 0.5% citron juice
P Ve —-- EW-3 + 0.5% citron juice

40

HCIO content (ppm)

20

Storage time(days)

Fig. 11. Changes in ORP, HCIO , pH and Residual chlorine of electrolyzed water during
storage.

Electrolyzed oxidizing water produced by diaphragm type

Electrolyzed low—-alkaline water produced by non-diaphragm type I
Electrolyzed low—-alkaline water produced by non-diaphragm type II

Added 0.5% citron juice in Electrolyzed water produced by diaphragm type
Added 0.5% citron juice in Electrolyzed low—-alkaline water produced by
non—diaphragm type I

6. Added 0.5% citron juice in Electrolyzed low—alkaline water produced by
non-diaphragm type II

Ol W=

Escherichia coli, Pseudomonas fluorescens, Staphylococcus aureus, Salmonella
typhimurium, Listeria monocytogenes, Bacillus cereuss 3o 2 Alg oA 9]

Aol ek e AldS T8 AAERAE HER 3= Table 529 2ok 27]
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77 862 Log CFU/mLQl Escherichia coli ¥ BHAg Ao 308 2% 39

% 862 Log CFU/mL& A9 Wstrt gldd vk, Ax=FEW-DA e 11 oW
of AbEstl o ym] AldTE A 27 ool EF AtEeteE AdE YErd S
24 Ak HAFo A 2 FHIFe AlH o] AxFE AFEEAS W AE 9

<l
Aol A 7+ EAAE I Q= Escherichia coli O157H7S @A 7ol &3 o7 At

& F dgol AFHJY T3, Salmonella typhimuriums EW-1Hol A& 302 74 2
% 150 Log CFU/mL& ZAdto] 1&we] O o4 o] HEHA &+ Hold Ak
5 YERUATE o] AdeAel o] AxFE AU AFRS AT
g F=& APEEAE G £ AJE v HsvAEe] 2] fHEE AAF
AE R TFEAEel e ol &3 A FAE T F Aol AFAIANA Y o] o]
7] o v}

Table 52. Inactivation of E. coli and Salmonella typi by chlorinated water and
electrolyzed water

Surviving bacterial population Physicochemical
Treatments Sample (log CFU/mL) after exposure for properties
P 05 joom = 10 20 30 o ORP HCIO
min n n N min min min P (mV)  (ppm)
Salmonella
0.8.50/?) typhimurium 818 823 819 818 819 820 817
saline™ o 862 863 861 862 862 863 862
Salmonella a a a a a a
. . 150 O 0) 0) 0) 0) 0)
A Lphimurium 948 1107  36.88
E. coli 1.70  0° 0* 0* 0* 0* 0*
Salmonella a a a a
B typhimurium 330 230 1.00 O 0 0 0 250 40 0057
E. coli 190 148 ©° 0* 0* 0* 0*
Salmonella a a a a a a
Chlorinated gyphimurium PO O s e o
water” g oo 150 0° 0° 0* 0" 0* 0

# Negative by enrichment and no detectable survivors by a direct plating procedure
Y Sterile physiological salt water
A : Added 0.5% citron juice in electrolyzed oxidizing water produced by diaphragm type.
B : Added 0.5% citron juice in electrolyzed low—alkaline water produced by non-diaphragm
2) .

200ppm NaClO solution
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4) AL Az AW AA 23

& FAFo EAstE dHe=A 33E-2 polyphenol oxidaseo]| 23 &A%
el 7|dE F7)F9 Ak 98] quinone T quinone FEAEE AF3} =
Aol o]} o] AW quinone WA quinone =52 Aol wlg- AA AL

abe, T8 Ev S9EH0 HAFH R melanin Ma Eu S Aiss UG

)
rir

A5 wkg 5 7bd S28H o] A= polyphenol oxidased] &AS HlwEHA 7
MolAl s S Ad 71Ee] Wugy AT AG7IRe] AGFE AN F
Zhstthzt A 2090 43.07 mg%® HiAE 7| Esta A gadhe S HAo
W, Aol FARFS Wb Alxs AETe A 1590 38.42~39.43 mg%E
A F7he ohs ATl Al el wEl AAE] A mpRbA R PPO
A% NaCl 2 ®uby Azt AZ7|ke] AGF5 A3 Frtste]l A3 1590
1,251.2 unit 2 12052 unit® H1AES 71233 A #Zaete AFS Bgo A
sl el FrAES HUbek AlxzF AT 9029~1,095.5 unitZ A A8 S7HSE o
Ag71ke] A&gel whgl AAM3 A AthFig. 12). whEbA Axs Ay as 7S
Aol we] ZWAAAEA ] 5E4& veRdo] AFIgre] A&Hel whEl &4
ol A AAEE AFS depdlon, wuks Age Az ATl vlE) 1

5~20¢A Aol =}, AAEE Yol AWM gId= AX F2 Aew AdGHIA

y M -

oy

@9, Aol Aol W uy Ed 9 4w A4F Ands AR 44 309
Bk fA9E Wb AalS AdTE 4~5 FEow s1Ee] AT wa dwel 2

A APHAA Fes & 5 AATHTable 53, 54).

l‘
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Total phenolic compound content (%)

PPO activity (units)

Fig.

44

42

40 -

38

36

34

32

30

28

26

—&— EW-1 + 0.5% citron juice
O -+ EW-2 + 0.5% citron juice

—w— 0.85% NaCl

—- 0.2% APS

1400

1200

1000

5 10 15 20 25 30
Storage time (day)

—&— EW-1 + 0.5% citron juice
O EW-2 + 0.5% citron juice
—w— 0.85% NaCl

— - 0.2% APS

12. Changes

.
5 10 15 20 25 30

Sstorage time (day)

in total phenolic compound contents and

oxidase activity of peeled taro during storage.
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Table 53. Changes in color value of peeled taro with various treatments during

storage
Hunter Storage time(day)
value 0 5 10 15 20 25 30
L 8854
a  -124
Untreated b 71
AE
., I 8724 8767 8858 8787 8642 872 8.9
1;:3\7615% a 206 -063 -269 -047 -109 -137 -148
Citron juice D 762 78 914 923 9.02 9.3 10.17
AE 172 142 257 273 2.87 2.83 416
) I 8305 8795 8639 8626 8649 511 8558
I{V‘g‘gy a -0.19 245 205 -112 -102  -16  -131
Citron juice D 938 994 939 1259 977 1075  11.02
AE 267 32 35 3.87 352 5.04 5.02
L 588 867 8615 8728 8519 8356  84.8%
a 078 -178 024 -299 -179 -188  -183
0.85% NaCl 868 1057 1525 1431 1404 1649 1298
AE 327 402 699 753 774 1083 7.05
L 8632 8689 8724 8534 8472 8414 847
. 5 a 014 -291 -247 -075 -078  -07  -118
0.2% APST ) 887 1097 1165 1143 1377 1572 1268

AE 3.22 4.61 4.95 5.99 7.9 9.73 6.78

UV EW-1 : Electrolyzed water produced from diaphragm type

Y EW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type
¥ Aluminium potassium sulfate

YAdded 0.5% citron juice
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Table 54. Changes in color value of peeled chestnut with various treatments
during storage at 0C

Treatment Hunter Storage time(day)
value " pitial 0 5 10 15 20 25 30
L 8779 8771 8857 8708 8813 8792 8458 8398
. b a 54 570 -528 -477 -489 -463 -429 -348
0.2% APS b 3665 3938 3204 3516 3380 3333 2889 27.13
AE 275 468 177 292 341 847 1043
L 8779 8301 8323 8387 89.11 89.05 87.75 8594
EW-1? a 54 401 -472 -464 -432 -440 -393 -348
b 3665 3019 3218 3007 3046 3077 2724 2630
AE 661 454 671 642 610 952 1069
L 8779 8754 8334 8312 8361 8783 8792 86.03
—— a 54 -497 -480 -481 -470 -475 -462 -450
b 3665 3666 3206 3281 3316 3421 3121 27.82
AE 050 466 390 365 253 550 905
L 8779 8331 8913 8339 8928 8322 8550 85.75
EV(\)’E)})/ a 54 -423 -494 -511 -478 -400 -371 -534
citron juice D 3665 3137 3129 3435 3366 3046 2877 27.17
AE 543 554 239 340 636 8338 970
L 8779 8846 8839 8355 8835 8795 8579 86.88
]ng%%/ a 54 -521 -495 -476 -449 -453 -344 -454
citron juice P 3665 3629 3541 3357 3340 3323 3787 3267
AE 077 145 324 342 353 305 417

Y Aluminium potassium sulfate
Y EW-1 : Electrolyzed oxidizing water produced from diaphragm type
¥ EW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type
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T A 1590 FFE=7F 0.039904 0.098= FAsA F7tstA Tk A 713ke]l A

HE 5 Frbste] A% 30de 01978 HEdlen, e AN E wsbA] A g

o®m A% 30d7A MM Frketel A 309l EW-1 A 7F 7R w2 0143

S, EW-2 A F7F 0183, 4A7E A7 Al ATl 0196~02212 7+
Q'-

o SEZ UehIgoh olsh Lol Wukiel AgE 45 the A s 7]
Sl 2 Zrbeie Aow wol A% 27l mAZY Aol ANLEL FAY 4
iglow, Al Aol FErb i % Ae pH 2L ¥ ARBAANG} Ao}
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ol Fol MR Age] olFojd o FHHolWh wW, FANF TS W
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<
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—7-+ EW-1 +0.5% citron juice
—&— EW-2 + 0.5% citron juice
. I

0 5 10 15 20 25 30
Storage time(day) Storage time (day)

(A) B)

Fig. 13. Changes in pH and absorbance of peeled chestnut with various
treatments” during storage at 0C.
Y Refer to table 2
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Table. 55. Change in microorganism number of storage liquid of peeled
chestnut with various treatments’ during storage at 0TC
(Unit : CFU/g)

Storage time(day)

Treatments
0 5 10 15 20 25 30

Total cell  1.65x10" 3.90x10" 1.09x10° 1.78x10° 3.45x10° 3.65x10° 9.65x10*
0.2% APS Coliform ND.”  193x10' 1.28x10" 4.34x10% 4.65x10° 5.12x10° 4.24x10°

Yeast & mold 2.25x10° 4.65x10° 4.15x10° 1.39x10° 3.10x10° 3.00x10° 3.10x10*

Total cell N.D. ND. 4.20x10" 1.15x10" 2.86x10* 1.03x10° 9.95x10°
EW-1 Coliform N.D. N.D. N.D. ND. 186x10" 455x10" 7.40x10'

Yeast & mold N.D. N.D. 7.70x10" 3.35x10" 9.70x10" 1.21x10* 1.51x10?

Total cell  4.95x10" 555x10" 1.68x10" 6.85x10" 1.80x10* 4.60x10° 4.55%10°
EW-2 Coliform N.D. N.D. N.D. ND. 1.00x10' 2.30x10" 8.95x10

Yeast & mold 4.45x10" 4.85x10' 151x10" 3.35x10' 3.95x10' 6.20x10% 3.60x10?

Total cell ND. 4.10x10"' 7.45x10" 2.25x10' 1.21x10° 6.80x10° 7.75%10°
EW-1 +
05% citron  Coliform N.D. N.D. ND. 1.85x10" 1.20x10" 6.05x10" 1.09x10"

juice Yeast & L 5 N N 9 9
N.D. 425x10° 7.00x10° 9.40x10° 4.75x10" 1.55x10° 5.25x10

mold
pw.g . lotalcell  N.D.  480x10" 485x10' 300x10° 640<10° 1.22x10" 7.50~10°
0.5% citron  Coliform N.D. N.D. ND. 1.49x10" 4.80x10" 3.00x10* 3.45x10”
juice

Yeast & mold 1.60x10" 2.85x10" 8.45x10' 6.20x10* 2.95x10° 4.40x10* 1.24x10?

Y Refer to table 2
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Table. 56. Change in microorganism number of peeled chestnut with various
treatments®” during storage at 0C
(Unit : CFU/g)

Storage time(day)

Treatments
0 5 10 15 20 25 30

Total cell  1.54x10' 2.30x10! 545x10* 1.15x10° 2.29x10° 2.16x10° 1.54x10*
02% APS  Coliform ND.”  1.05x10" 1.63x10" 1.90x10* 2.15x10° 1.80x10° 1.06x10

Yeast & mold 8.80x10" 3.50x10* 4.30x10° 2.80x10° 3.10x10° 4.15x10° 2.00x10

Total cell N.D. 128x10' 555x10" 1.70x10" 3.20x10* 2.85x10* 3.60x10°
EW-1 Coliform N.D. ND. 270x10" 2.03x10" 1.66x10" 2.70x10" 3.40x10"

Yeast & mold 2.42x100 1.18x10" 7.25x10' 1.70x10" 7.35x10' 7.15x10> 3.50x10?

Total cell  4.62x10' 855x10! 1.58x10" 9.65x10' 2.24x10° 2.05x10° 1.74x10°
EW-2 Coliform N.D. N.D. N.D. 9.00x10' 2.30x10' 525x10" 2.25x10

Yeast & mold 5.12x100 1.26x10" 9.15x10' 6.60x10" 2.55%100 2.40x10" 1.18%10?

EW-1 + Total cell ND. 4.00x10" 2.73x10" 850x10" 1.10x10" 1.53x10° 2.55%10°

0.5% citron  Coliform N.D. N.D. ND. 5.00x10" 7.65x10" 1.14x10" 3.50x10'

juice 1 1 1 1 1 2 1
Yeast & mold 5.48x10° 3.00x10° 3.00x10° 3.70x10° 4.85x10° 2.30x10° 2.31x10

pw.p +  Totalcell  ND.  880x10' 1.37x10" 665<10' 2.65x10° 9.45<10' 3.95x10°

05% citron  Coliform N.D. ND. 3.00x10' 7.10x10" 1.63x10" 6.75x10" 3.66x10"

Juice 1 1 1 1 1 2 2
Yeast & mold 1.33x10° 7.65x10° 1.72x10° 9.55x10° 6.75x10° 1.36x10° 5.65x10

U Refer to table 2
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Fig. 14. Changes in moisture, crude fat, crude protein and crude sah
contents of peeled chestnut with various treatments” during storage at 0C.
U Refer to table 2
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Fig. 15. Changes in vitamin C contents of peeled chestnut with various
treatments” during storage at 0C.
Y Refer to table 2
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U Refer to table 2
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Table 57. Changes in color value of peeled chestnut with various
treatments? during storage at 0C

Hunter Storage time(day)
Treatments "7 jye 0 5 10 15 20 % 30
L 87.79
a -54
Untreated b 36.65
ANE -
L 8771 8857 8708 8313 8792 8458 8398
. a 570 528 477 489 -463 -429  -348
0.2% APS b 3938 3204 3516 3380 3333 2889  27.13
AE 275 468 177 292 341 847 1043
L 8301 8823 8887 8911 8905 8775 8594
EW-1 a 401 -472  -464 432 440 -393 -348
b 3019 3218 3007 3046  30.77 2724 26.30
AE 661 454 671 642 610 952  10.69
L 8754 8334 8312 8361 8783 8792  86.03
_— a 497  -480 481  -470 475 -462 450
b 3666 3206 3281 3316 3421 3121 2782
AE 050 466 390 365 253 550 905
L 8331 89.13 8339 8928 8822 8550 85.75
EV(\)’E)})/ a 423 -494 511 -478 400 -371 -534
Citron Juice P 3137 3129 3435 3366 3046 2877 2717
AE 543 554 239 340 636 838 9.0
L 8346 8839 8355 8835 8795 8579  86.88
]ng%%/ a 527  -495 476 -449 -453 -344 -454
70 b 3629 3541 3357 3340 3323 3787 3267

Citron juice

>
o)

0.77 1.45 3.24 3.42 3.53 3.05 4.17

U Refer to Table 2

b F HEA S 9 €33 polyphenol oxidased &4
gHEE HFAF EAst= dA=A 33HES polyphenol oxidased] 9k &A%

el 7|dE F7)F9 AbAd 98] quinone Ei quinone FEAEER AEEHE B
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Table 58. Sensory characteristics of peeled chestnut with various treatments during storage at 0T

Storage time(day)

Sensory . F-val
characteristics Treatments 0 5 10 15 20 75 30 pELS
0.2% APS" 630 30 44C 4gAB 438 38" 45" 2.96°
EW-1? 6.3 5.8 47 47 38 38 a1 1,528
EW-2¥ 6288 g5t SgPAP ggAR gaAR goBC 3gC 268"

APpearance  uu 1:05% citon juice  73*  65° 63 52 47%  45° 37 395"
EW-2¢05% citron juice  7.0° 68" 5gPAIC 53ARC  pgASC  4g0C  49¢ 255

Fovalue 057 053 273 0™ 1o 031 060%™
0.2% APS 67 62 53 500 48" 42" 3.8 2.85"
EW-1 65" 55" 49" 35" 35" 38" 32" 2.83°
EW-2 68 60" 63" 658 57 40° 4.2 3.00°
Color  owo1e05% citron juice 650 63" 5.9 47 M 4% 376 o3g’
EW-2+05% citron juice 7.2 6.8 59 50 52 47 42 215°
T e A 0.23% 063% T 107 190% 7 1098 016% 032
0.2% APS 60"  g2b  B7AC 40P 380 380 4g5AKD oog
EW-1 57 5.8 54 40 35 32 45 1.94%%
. EW-2 6.2 6.3 6.0 6.0 42 47 40 2079
Flavor o -1405% citron juice 60 53 &1 57 38 45 33 166
BW-2105% citon juice 72* 67" 63* 40 43" 37" 28" 566"
ST Pvalie 059 029" 039%™ 235% 016%™  081™ 323
02% APS 5.2 50 50 33 40 28 37 1.92%
EW-1 634 38%  agM o7 25" 90¢ 28% 551
Paste EW-2 63 57% 538 48M  43MC 355 oFf 353"
EW-1+05% citron juice 58 45 40 35 2.8 32 2.7 2.16
EW-2+05% citron juice 60" 533 5 ]AEC  4oABC g gAlC  ggC  ggi 2.49"
e T T R T T T
0.2% APS 5.8 6.3 56 6.0 5.8 55 43 0.99™°
EW-1 6.2 6.0 56 5.2 48 5.8 55 0.40™
EW-2 6.3 6.0 56 60 65 5.8 5.0 0.48™%
Hardness  gw-1405% citron juce 6.2 6.2 5.3 5.3 3.8 45 45 1.96%
_ EW-2+05% citron juice 63 = 63 57 63 57 57 50 05
F-value 010 o61™  006™ 037 2008 083% 053¢
0.2% APS 60" 624 5eM 50ANC 408 30° 35¢ 3.76™
EW-1 6.3 47A8¢  g7Mr 38 3¢ 3.3 3.2¢ 3.95"
Overall EW-2 628 52 1M 47 4B 4% 30 3.86™

acceptance  EW-1+05% citron juice  6.0% 47 5188 43ABC  ggiC g ghC 35¢ 247"
EW-2+05% citron juice  62°  62° 60" 50" 43%  35°  35° 467"
F-value 003%™ 146™ 041™ 077 059% 0s4™ 060

! Aluminium potassium sulfate
:: leectrolyzed oxidizing water produced from diaphragm type generator
'n Electrolyzed low-alkaline water produced from non-diaphragm type generator
Means with the same superscripts in a column{a~d) are not significantly different from each other at a=0.05
, as determined by Duncan's multiple range test
” Means with the same superscripts in a row(A~D) are not significantly different from each other at a=0.05
as determined by Duncan’s multiple range test
not significant, * p<0.05, ** p<0.01, ™ p<0.001
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3o HA 308 = pH7F 4.79~5.859] ©] 219, Yemenicioglu®] A-FolA e}
W opH 628 0= e %S Rola th olx AYA, ALH, Agewd zeld 7]
9letE= Ao g Hol At} A hardness:E Fig. 21014 HiE uvlel zro] T vly]ub2
oAl A %7] 4319~4453 g/crd] HAEE B oY AlZbol Xl uelt "} H b dol
e AE & 7 A 3920~4201g/en 2 YERSETE ol Aol o3 wmE AW

Tl TP B fhe JER

g

O "= 3 Az w3

A% F BT PR Wshe Fig 2014 B uhebge] = % slA e w4
02% APSE A|Qlg EE Aol 7] 59 g2 039~051 FFolA o 30

Azte] AZE Sl ExhlE R fdd WAl f2 a2a vAE Sl
oste] HErE AHAor SIS A5 F7F Rla HF 120189 o] & H=
e Btk R Il #Ale] KFolA 02% APSe] A9 271 0.18~0.22
FoE Aol vls) v 111~1419 S=5 5ol APS

7 EdomiH B felE AAEA oAlss Ao gzEo)i
A} wpupgge] wE wivEeke] MEwshi= Table 599 YRSt SHky] 9
Lgtel B Aol AA 309 A4 A3} ofite] #aE e

o] ZHo] APHANFS & 5 I, A Hunter EA YElE L, a, bato =2
Labd ztell A= 7+ At AAAGNRE 185 = MAUE) @S2 vag 23, A7)
rol AoldaE AERS AT w3 dAT AMAfol7 v 30017449 Az Eso]
el o] g Eol X e & b vk ZIA e o Ao Me Lie %
7]e 86.22~885¢0 o223 Qo A 30 Fo HA Hoz A dhe] 80.97~87.55

= uehdeh olsh o] A7l Lakel Zasts A @wel AAWL & 7
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Egtol A% 30l 402 B AWt o FoAee & 571 A a7
Ak 7L Sut e ASneh aBgke]l B A GER} 2wdgel 4w =27

2}, Vitamin C &3¢ w3}

Vitamin Cell et ko] Wal Fig. 23¢] Uepdigich vty Bk o]l f5of
AT vitamin F A 7P F HlFT2 ZAA S A2 vitamin CE oF 86% TS
= =1 & E3ste Aol ot
Ao A7 AA BASHA du ey B3} Bradbury and Singh®] X Lol A A F
12.35 mg% 13.6~16.9 mg% A =9 FHedol= A WA A K3t 3.99~554mg% s H
A Ak ol ThEoly AFEFl Eol 9% &Fo] Aave A =T A
el o3 GdFo] Avt= FHelA 1 AdS FHE F da, 2 AFeA sy
Autel = A BEdA fadks J7F dalg AT el em 7] (5~10

& A}o]) vitamin C& o] F71E stu7l A3 #ZAE 3 ¥ 0.85% NaCl H 7

g4 daL, o e B

Lo
ox
>
i
i
N
ol

rlo

K

7ol s 271MFH ASHor fFadts d¥Fs ZAt o9

A7 3044 81.8%9] vitamin Co FEE&S, dafdZdels= 81.0%

?“
=
)
X
of.
T,
i

=
)
ol
2
Lo
o
rlr

o] ZEES Yehdrh ¥kl 0.85% NaClH7F-, 0.2% WwkeEsE 2hzh 66.5%,
72.3% % A8t dalel dubA g gt gAdgt o] Yy o2 dalgrt

vitamin C & &< fFrAst=d sFotths S Wehlia vk ol d 42 7AE

39 AN M5E ARE woln qlrk
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Table 59. Changes in color of peeled taro by hand during storage at 0T

Hunter Storage time(day)
Treatments value 0 5 0 15 20 2% 30
8854
-1.24
Untreated 710
8724 8767 8858 8787 8642 8120 8699
EW-1" + 05% 206 -063 -269 -047 -1.09 -137 -148

Citron juice 762 780 914 923 902 930 1017
172 142 257 273 287 283 416
88.05 8795 8639 8626 8649 8511 8558

-0.19 -245 -205 -112 -1.02 -160 -1.31

EW-2? + 05%

Hand Citron juice 938 994 939 1259 977 1075 11.02
267 326 350 387 352 504 502
8588 867 8615 8728 8519 8356 84.88
~078 178 -024 -299 -179 -183 -1.83
0O,

0.85% NaCl 868 1057 1525 1431 1404 1649 1298
327 402 699 753 774 1083 705
8632 8680 8724 8534 8472 8414 8470
. N 014 -291 -247 -075 -078 -070 -1.18
0.2% APS 887 1097 1165 1143 1377 1572 1268
322 461 495 559 790 973 678

83.84

261

Untreated 361
8316 87.85 8838 8374 8794 8564 86.06
EW-1" + 05% 092 015 007 -036 -196 123 0.6
Citron juice 872 964 1052 1103 1200 1373 1218
178 303 384 417 507 775 598
885 8703 8388 8678 8741 8650 8755
Machine EW-2 + 05% 280 -005 -1.02 -106 -007 -0.07 -181

Citron juice 890 1005 1025 1059 1272 1697 13.01
243 357 321 399 589 1019 6.03
88.15 8.7 8692 88.03 8476 8406 8258
-0.19 -142 -190 -3.08 -1.08 -098 -0.93
9.03 1058 1275 1392 1819 1716 2044
246 409 596 712 1178 11.16 1474
86.22 8338 86.19 8740 8562 81.36 80.97
007 -293 -120 -101 015 -021 031
948 957 964 1015 1118 1592 17.05
AE 365 308 376 344 526 1176 1272

0.85% NaCl

0.2% APS”

> > > > > > > > >
T o r‘mo‘m r‘mo—‘m r‘mo‘m r‘mo‘m r‘mo—‘m r‘mo‘m r‘mo‘m r‘mo—‘m r‘mo‘ml—'

VEW-1 : Electrolyzed oxidizing water produced from diaphragm type generator
JEW-2 : Electrolyzed low—alkaline water produced from non—diaphragm type generator
YAPS : Aluminium potassium sulfate
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th 2 AP AT fructosedl Al 7HE =2 ] 0.27~047% 5 EAI o= follA
A e Baeh §AE grFoldlen Ag7Izhe] kel whel ubd]e] lojA =
R adte Ads Boy viAE e QoA o i Aas HolA &
pla=g

v FdE4 g3FgE 2 PPO ¥4

A Eo oA AWMHALLSE v &AA HESQl maillard reaction, caramelization,
ascorbic acid oxidation%s 2] H| & 424 ZWHI} poly phenol oxidaseo]| 2|3t &A% 7
HEdo s vt oF g44 ARibee ARsart A% #oste HgeR E
e Zol tiF-iE o] oy A Foll doju= ZAst wkg-E PPO] 9% Zlow
4] drt. o] HESo| A= polyphenoldl 3Fgt&Eo] F7] 9 AbAo] 93te] quinone

O fFRAR Abstele ¥hES Fujste], o714 AAE quinone®v 1 frEA

& Aol dds] Ar] Wi nELsFoR AL Mg T e ST
melanineX 2o} 24 S o] AMAE FASHA Hrk olgs AWS WSty 93l
2] W Eol ARR AL Sl dH] b,
2 5 83 H7FAEA sulfiting agentE & F 9
aEy ol d HrkAE WY FELS 93, Fald sl B FA = AREl
AR HAe] ARAAA /HEE AL vk o] Y F phenol A4S AT
gom FH AE vehlE Z2HdENE o AR AT 5 e Aoz Y7y
ofzxlth, Wy Eghe] F dEdhake] wste g whule A EE AEelA x7] 3246~
29.2%9°] s Bolom AY 15AMAE F sl Stk AT FolA
02% APS Hzl 7%k A7 20940 43.07%9] 71 =2 F dEsdds 2t 1+
ool F o] ARV Fotols A&AHom fhastel HE 3681~27.37%9 FHE H
of 7| 2 Aole AATE ZIAMT o] ABg 4 whyjo A et v 29 AdS KHS
=dl A% 169 A7bA 02% APSAHETE A ed BE Aol FTHEHo] T
7Rl 02% APSH = 20€7bA Frhstslem ol w47 HAvh o] FolA
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PNT=1--DSIHE=PNPX

Table 60. Changes in microorganism number of immersion liquids of peeled taro

with various treatments during storage at 0T

(Unit : CFU/g)

Storage time(day)

0 5 10 15 20 2% 30

ey Total cell 1.34x107 1.02x10° 266x10° 373x10° 200x10° 3.70x10° 1.75x10'
-1 + . 2 4 5 6
0.5% citron Coliform  ND. N.D. N.D.’ 2.05x10> 7.00x10" 5.15x10 I'BOXIOF
Juice Y‘;‘ﬁgfd& 730x10  5.90x10° 885x10° 2.20x10' 2.25x10° 4.10x10° 1.65x10’
EW3 + Total cell ND. 266x10° 1.22x10° 157x10° 6.80x10° 4.80x10°  2.90x10°
- . 1 3 5 3 3
05% citron Colifoom  N.D. ND. 1.15x10 2.85><10_ 655x10° 4.90x10° 1.09x10
juice  Yeast & 500" 485x10° 148x10° 166x10° 260<10° 436x107 180107
H Total cell 6.85x10° 3.35x10° 127x10° 5.75x10' 1.63x10° 1.33x10° 3.06x10°
. 4 7 7 7 8 i 8

085% Nac) Coliform  630x10° 171x10" 7.00x10" 205x10" 110x10° 945x10" 1.66x10
Veast & - 440x10° 1.28x10° 780107 520<10" 325%10° 116x10" 275x10°

Total cell 830x10° 1.16x10° 2.65x10° 1.33x10° 3.65x10° 355x10° 1.08x10°

. 3 3 3 4 5 8 7

02% Aps Coliform 2.65x10v 1.55x10° 3.00x10° 350x10° 1.30x10° 2.12x10%  3.50x10
Yf;‘gfd& 485x10° 5.80x10° 2.00x10° 255x10° 1.89x107 3.77x107  4.30x10’

Total cell 3.60x107 2.75x10° 565x10" 145x10° 4.00x10° 6.40x10° 32510’
Oggyzzlitr;n Coliform  1.72x107 2.30x10° 8.65x10% 240x10° 121x10° 137x10° 7.65x10°
juice Yf;‘gfd& 3.49x10° 1.12x10° 5.60x10° 620x10° 1.03x10° 895x10°  4.30x10°
— Total cell 1.70x10° 1.21x10° 4.30x10° 2.12x10° 1.22x10° 5.65x10°  2.40x10°
-2+ . A2 2 2 3 4 5 . 5
05% citron Coliform  2.42x10° 2.62x10° 2.69x10° 4.40x10° 4.30x10 2'50x10, 4.95x10
Juice Yﬁ‘g}d& 4.00x10' 4.80x10° 1.72x10* 3.00x10" 2.13x10° 7.15x10" 250x10°
M Total cell 1.48x10° 1.04x10° 6.45x10° 3.70x10° 2.65x10° 2.00x10° 1.65x10°
0850 Nacy Coliform  215x10° 124x10° 575x10° 145¢10" 1.10x10° 220x10° 155x10°
Yfﬁjltd& 290x10° 1.13x10° 7.00x10° 4.05x10" 2.70x10® 1.84x10® 1.90x10°

Total cell 665x10° 6.95%10° 3.25%10° 300x10° 490x10° 325x107 1.05x10"

029 Aps Coliform 1.45x10° 1.13x10" 6.65%10° 2.12x10‘j 6.50x10’ 2.00xlof' 2.43x10°
Yeast & ¢omq0! 410x10° 3.85x10° 4.17x10° 4.95x10° 3.60x10° 1.10x107

mold

H: Hand peeling

M: Mechanical peeling

" Blectrolyzed oxidizing water produced from diaphragm type generator

2 Electrolyzed low—alkaline water produced from non-diaphragm type generator
¥ Aluminium potassium sulfate

"< 10' CFU/g
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Table 61. Changes in microorganism number of peeled taro with various
treatments during storage at 0C
(Unit : CFU/g)
Storage time(day)

0 5 10 15 20 25 30
pwoy » ol cel 225x107 2.06x10° 570x10° 450x10" 160x10" 1.37x10° 8.25x107
05% citron  Coliform N, 287x10' 2.17x10° 570x10° 525x10" 121x10° 7.00x10"

juice  Yeast & 55107 405x10° 615x10° 1.10x10° 200x10° 200x10° 2.98x10"
pwog . Lol cell 116x10° 109x10° 188107 2.80x10° 415x10° 3.75x10° 1.33x10°
05% citron  Coliform  N.D. 295x10° 9.45x10° 4.15x10" 4.85x10° 3.35x10° 1.56x10°
juice Yen‘jgfd& 3.05x10° 3.85%10° 1.73x10° 1.30x10° 3.35x10" 3.45x10° 2.90x10
H
Total cell 172x10° 310x10° 2.38x10" 4.90x10" 4.40x10° '1.23x10° 945x10°
0.85% Nac] Coliform 820x10° 320x10° 1.95x10° 345x10° 265x10" 1.02x10° 850x10*
Yf;‘gfd& 485¢10° 3.30x10° 2.01x10" 2.70x10" 4.85x10" 1.13x10° 8.90x10"
Total cell 9.00x10° 200x10" 162x10° 2.35x10° 515x10° 2.65x10" 4.59x10°
02% Aps Coliform 340x10° 267x10° 1.00x10° 2.90x10° 4.20x10° 1.90x10° 265x10
Yeast & 330x10 275x10° 320x10' 225%10° B.15%10° 750x10° 2.90x10°
pw.y s Lol cell 265¢10° 350x10° 400x107 149x10" 315x10° 350x10° 865x10'
0.5% citron  Coliform 1.10x10"  4.90x10* 1.35x10° 1.07x10" 1.50x10° .3.75x10° 1.07x10°
juice  Yeasl & 1y 36.107 495x10° 29010 1.06x10° 6.10x107 345x10° 7.75x107
EW-2 + Total cell 3.15x10° 4.75x10° 4.90x10° 870x10° 8.00x10° 250x10° 4.95x10°
05% citron Coliform  850x10' 320x10' 195x10° 7.25x10° 4.00x10° 2.75x10° 3.75x10’
v juice  Yeast & o05x100 680x10° 265x10' 280x10° 1.30x10° 2.10x10° 130x10"
Total cell 1.60x10° 1.93x10° 9.30x10° 5.30x10° 1.43x10" 5.10x10" 465x10°
0.85% Nac] Coliform  135x10° 260x10° 655x10° 4.45x10" 180x10" 3.85x107 3.65x107
Yeast & 111x10° 190x10° 820x10° 875x107 215x107 455x107 450x107
Total cell 1.20x10j: 2.10x10" 527x10° 1.27x10° 1.21x10° 4.85x10° 2.77x10°
0.9% APS Sollfom 1.70x10°  265x10° 510x10* 1.15x10° 350x10° 7.60x10° 897x10°
cast & 950x10' 680x10° 395x10° 1.04x10° 180x10° 525x10° 1.00x10"
H: Hand peeling
M: Mechanical peeling
1' Electrolyzed oxidizing water produced from diaphragm type generator
"” Electrolyzed low—alkaline water produced from non-diaphragm type generator
" Aluminium potassium sulfate
"< 10" CFU/g
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Fig. 19. Changes in moisture, protein and ash content of peeled taro

during storage at 0C.

* Legends as in Table 4
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Fig. 20. Changes in pH of immersion liquids during storage at 0TC.

* Legends as in Table 4
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Fig. 21. Changes in hardness of peeled taro during storage at 0.

* Legends as in Table 4
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Fig. 22. Changes in absorbance of immersion liquids during storage at 0T.

* Legends as in Table 4
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0.2% APS

0.2% APS

Vitamin C (mg/100g)
Vitamin C (mg/100g)

Storage time (day) Storage time (day)

(A) Hand peeling (B) Mechanical peeling
Fig. 23. Changes in vitamin C contents of peeled taro during storage at 0C.

* Legends as in Table 4
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Fig. 24. Changes of total sugar contents and reducing sugar contents of
peeled taro during storage 0T.

* Legends as in Table 4
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(B) Mechanical peeling

Fig. 25. Changes of free sugar contents of peeled taro during storage 0.

* Legends as in Table 4
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Fig. 26. Changes of total phenolic compounds contents of peeled taro during

storage at 0C.

* Legends as in Table 4
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Fig. 27. Changes of polyphenol oxidase(PPO) activity of peeled taro during

storage at 0C.
* Legends as in Table 4
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Qo] dugite] digh 412 Table 629 vl & o] A5 27| 799~
81.72% o2 Bty #BAIglol AA7Ite] Aatgtel wel ofzte] F7HE H S

o} zAMW, 2uW, 2P P 2R FF WaE AP 2 WP B

Table. 62. Changes in proximate composition of peeled burdock during

storage 0C

Hand peeling Mechanical peeling
H-1 H-2 H-3 H4 H5|M-1 M2 M-3 M4 M-5
Initial 799 81.72

Moisture
(%) After 30 days 89.28 84.33 8499 86.39 83.49| 83.78 84.06 85.75 84.84 84.91

Crude fat Initial 0.17 0.19

(%) After 30 days 0.13 014 015 017 019 ] 021 030 016 019 015

Crude Initial 2.69 2.20

protein

(o ~After 30 days 118 213 184 179 198 | 169 212 230 176 258
Crude Initial 0.78 094

ash (%) After 30 days 054 067 060 069 102|054 074 083 08 1.02

Crude Initial 132 1.49

fiber (%) After 30 days 155 125 123 120 149 | 144 131 148 117 137

H: Hand peeling, M: Mechanical peeling

1: 0.6% acetic acid, 2: EW-1, 3: EW-2, 4: EW-1 + 0.5% citron juice,

5 EW-2 + 05% citron juice

EW-1: Electrolyzed oxidizing water produced from diaphragm type generator

EW-2: Electrolyzed low-alkaline water produced from non-diaphragm type generator

Y. pH, &= 2 hardness? W3}
Wyl S A3 AFAe]l x7] pHES Fig. 28 2 2904 1w npepzro] A
e o e Az FYA 54 B ATl vE =S FAE BIdoy A

F713k0] Bkl wel HAF A4S wol FAvh 1 9o 4 A AR
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: e Ha

= A
AR S A ow AZhEY. Fig. 3b A7t mE fede] ¥Wsts veudd
o dby] Azl BAGlel 7] sucrose FHFX 087~1.68% TTo= 7]
o] A% 109A7HA F&6tA F7tstdv7t 2 ol Fole adE fAHE 4¥S B
oAFAh & w9 Aee nrbA R A% 10974 54T 77 ol Fol XA
2ol 3 o= thA FAsteE F¥S Bt Fructose e Wste gyt e A
G Z718k0]l 01~06%= wig wgtom A 104704 4% S7HE Belth 06%

acetic acid A& A|s e A FodA A ZAdg ] HASdAME

H

A £ AEEAYS w dojys ddo]
H AZAY 2F EAsE HE=ggES g4 oA AreEo] quinoneeZ A
3l A &2 opn| by ApbH o

-
A dojy= delt) o] phenol 3= &
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=45 Ao FH] AstE UBlE AWAdE ol AR AT F de A=
Azre]oj Ak, vty o] 749~ Total phenol 33| W3l Fig. 36914 Hi= npelzto]
Row o= AT e 986~
137.2 mg% ot T e gk HolFUvh 4 R Z|AMyel daglel =7] 1047+

A FAEEgel sl A% 15UA FARAL 3 olF AAH e Fashs

T

713kl 934~117.0 me% FEoR He FFS

it

AFS 1At PPO activity ¥3tE Fig. 376 YERH vlebzo] 0.6% acetic acid #

Ac)

T7F A% 1094 7 Be s BRAoy 309 Aie F 490~561 units®= A
YTE ol & Ao]2 HolA Fth Table 632 AF7|7te] WE Azl Ax
WHals dJepddeh 4 whoe] RE A e A7kl A wE L i
a3 a, bate F7hele A4S wow, Hunter MEAE o] &3te] A& L, a bat
o Labaztell 9l F Hzte] AdANR mdEE ARUE)FROR wug A,
A 308 ¥ 06% acetic acid A2 T2 AEE 40922 Aok FAHEFS Ak

|
r\l

A

o] HE €53 =2 #AS HAFAY. 714 vy Afols 7] M 4 uhy
o Hl8} e FXE BAYon 06% acetic acid A8 75 AYsta AH 7 o &

tlo
fx

zkol 7 vhebubA]l @ gkth eyt MAHUE)gkol B 3.0 i ol dowmm Zw
of &g WS Fdsivt & F Jdov HAalg A= 10 FF 22 acetic acid

A el gtoll mlef v w2 ghe Hol FAh

oh, A ES9 ¥}

A7zl e AAE 2 @ gy o] g Far
Ao WalE =43 A= Table 64 2 659 2uh Ag ol wE Fit5o
Mot wbyAE] A5 1.04x10°~245x10° CFU/g 702 7] A% dtgo A thi %

oz yelgon, oldd A= AR 1549474 10° CFU/g % #a
H}=2 BolFAt Ao Qo= 06% acetic acid A8 7= A 159 F<¢F 10
'~10" CFU/g %<& FA8slen das A7+ A% 1594 10'~10° CFU/g
o Z=dete] A 10 o] A7pA vk A a U AEHH S BoForh
A, FFolet ARG WY ASE Tt ARG Aol yEidon A

AHow Ads AelFel Wy 9o 7] MATRE A% 1029E FAHA F

@ A

fot
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7FelE FAE B oen 05% citron juiceE H71e Aajdza4e A o

 Ag T val 1 log scale A% @& F&=S W)

Ak gEe] B4
Table 66 GC= #2418 WA o] AAF WsE Uetd Ao=2 27|35
linoleic acid, linolenic acid, palmitic acid, stearic acid, oleic acid, palmitoleic acid <=

o0& 7+7F 50.11%, 30.10%, 11.09%, 4.62%, 3.27%, 0.81%= }eEbwith 1% linoleic

acid$} palmitic acid®= Hg]zAd #BA G0l AA7|7ve] Ao uwiel ko] =7}
st ot 1Bk AL adte A4S BAFATE S palmitic acid®] 4-F T
vty YA A2 A9 11.09%, 7] AErg] o] A9 12.24% A%k ke da) gotel S5
o} Atz citron juiceE 05%H7Me A TS AYs RE AT A ko)
=2 S U 5 e 58], Bxst A4k linoleic acide A &4 A 2]+l
v 3l 0.6% acetic acid A g FollA e FAE HA

vl @5 HA

Table 67> 43 A2l g0 W3 #eH7t 235 ekt 0.6% acetic acid
A2l 7= colorell Al 54A 7 AFEH ®atr] AlAetdal HF 309 7hA A st
g freldel AU, o= Mo Aol fAleton Ao og Az A

ZHeth Ads) vkl A TE ALY BE ATl ZA AR AA5S ¢
F7F Qo] Haflge] mdE oA AT oAM= 0.6% acetic acid A 22k # 8 2tst
T fFel A Aol7h v o] WErE AA AL F AT o]efoA = WEE
AA 87l oAF Kok AAAJ] 71EEY HF 0.6% acetic acid A TE AL BE
dsla Aol Folxs =2 5 glolew ZF AFAHE 7SR A A =

0.6% acetic acid A2T& AL BE A5 A2 FdA 712=dd st {9zt
itk w7 EA = Table 67914 71A1% why] A2 ol A= M3p o= 4
Aok ARG AFE BolFa QAN AAZHQ V]S ol A 0.6% acetic acid A &
TR daFA e rE Aol fAks A7 AR dajentE ARE g A
g 7EEIF A 2 Ao YEyith

s

o

- 135 -



Table 63. Changes in color of peeled burdock with various treatments during storage

Storage time (day)

Treatments" 0 5 10 15 20 % 30
o i 76.24
) a 0.25
treated b 17.80
I 7433 5818 5121 4755 3529 4109 3554
. a 0.66 735 7.69 795 1231 9.8 448
06% AA" | 1896  27.10 2339 2321 1890 2133  18.03
AE 227 2152 2670 3019 4270 3644 4092
L 8163 7135 8155 6960 7051 6810  69.45
2 a -108 153 -284 200 3.00 467 5.16
e b 1297 2086 1436 2198 2325 2519 2809
AE 7.36 591 7.04 8.04 837 1185 1327
plgé?: . L 80.11 6942 7576  69.05 6896 6875  68.05
—_ a 171 229 -035 255 2.85 3.07 3.56
b 1545 2117 1883 2106 2304 2345 2433
AE 4.93 7.88 1.29 8.22 9.34 980  10.99
L 8145 7369 7835 7066 6866 6864 6545
{:3(%;/1 a -102 104  -081 296 4.30 3.86 3.91
citron iuice b 1323 2025 2089 2432 2632 2456 2341
AE 7.05 3.69 3.89 900 1210 1079 1270
L 7964 7310 8212 69.83 69.76 6880 6371
40 51%/1”&2&0“ a -145 091  -240 157 4.05 3.22 277
" dice b 1687 2037 1955 1858 2728 2467 2453
AE 3.91 411 6.68 659 1210 1055 1041
Non L 55.62
a 5.35
treated b 20.29
L 6225 4660 3864 4319 3664 3430  29.46
) a 3.10 997 1113 9.00 8.34 7.76 8.00
Dot oo b 2245 2574 2038 2464 1724 1351 1021
AE 733 1151 1794 1367 1945 2250 2816
i3 6752 6980 5809 5538 5762 6068 6371
— a -001 062 5.77 7.89 572 4.40 471
b 1859 2143 2495 2728 2397 2605 2621
, AE 13.16 1499 529 7.44 4.20 773 1005
N eghanical L 6373 6299 6247 5962 6133 6226 6268
—_ a 1.53 3.04 2.83 4.01 2.77 3.94 2.95
b 1708 2424 2448 2463 2476 2533 2583
AE 926 8.67 8.42 6.05 7.70 8.45 9.29
e 69.60 6962 6287 5583 6372 6310 66.76
ol o a -012 042 395 805 334 080 276
~ltice b 1832 1969 2607 2904 2641 1910 2665
AE 1514 1485 938 9.16 1035 878  13.09
L 6783 6890 6423 5927 6526 6280 6462
PV -024 101 217 512 212 . 221 285
s b 1713 2111 2296 2671 2344 2435 2657

>
o]

13.80 14.00 9.56 7.39 10.64 8.83 11.26

D Acetic acid,
2 Electrolyzed oxidizing water produced from diaphragm type generator
3 Electrolyzed low-alkaline water produced from non-diaphragm type generator
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Table 64. Change in microorganism number of storage liquid of peeled burdock

with various treatments during storage at 0C

(Unit © CFU/g)

Storage time(day)

0 5 10 15 20 25 30
T Total cell 250x10" 642x10° 7.00x10" 550x10° 1.15x10° 1.75x10° 435x10°
0.6% Acetic . ] 3 3
. Coliform N.D. N.D. N.D. ND. 803x10' 1.16x10° 1.05x10
acid gt & mold ND.  ND. ND. 300x10° 828x10° 560x10° 3.23x10
Total cell ND.  127x10° 750x10° 2.35x10° 5.15x10° 205x10° 3.53x10'
EW-1 Coliform ND. 445x10' 155x10° 150x10° 4.55x10° 1.38x10° 6.45x10°
Yeast & mold N.D.  240x10* 665x10° 120x10° 1.40x10° 7.00x10° 7.23x10’
Total cell ND. 118x10° 7.30x10" 410x10° 565x10" 296x10° 8&15x10°
H EW-2 Coliform ND. 850x10* 420x10° 665x10° 8.05x10° 3.60x10° 550x10°
Yeast & mold N.D.  1.90x10° 190x10° 450x10° 4.44x10° 4.60x10° 7.20x10
EW-1+  Total cell ND. 845x10° 695x10° 9.60x10° 6.80x10° 650x10° 1.20x10’
05% citron  Coliform ND. 800x10* 3.45x10° 205x10° 5.35x10° 3.04x10° 6.76x10°
juice  Yeast & mold ND. 215x10° 9.65x10° 6.70x10° 1.06x10° 1.43x10" 6.26x10'
EW-2 +  Total cell ND. 152¢10° 6.00x10° 1.35x10° 3.70x10° 2.62x10° 8.24x10"
05% citron  Coliform ND. 1.25x10%2 820x10° 270x10° 1.14x10* 2.84x10° 9.44x10°
juice  Yeast & mold N.D.  250x10* 2.23x10° 155x10" 580x10° 3.45x10° 8.78x10°
T Total cell  255x107 2.05x10° 2.25x10° 555x10° 1.75x10° 1.58x10" 2.04x10'
0.6% Acetic . 2 2 4 5
e Coliform N.D. ND.  ND.  360x10° 620x10° 360x10' 7.76x10°
Yeast & mold 250x10° 1.40x10° 2.05x10° 490x10° 3.20x10° 2.60x10° 1.17x10°
Total cell ND. 185x10° 9.95x10° 3.35x10° 3.90x10° 250x10° 4.79x10°
EW-1 Coliform ND. 335x10% 205x10° 970x10" 580x10° 222x10° 1.35x10°
Yeast & mold ND. 122x10° 1.60x10" 1.05x10° 6.55x10° 2.65x10" 3.50x10’
Total cell ND. 395x<10' 3.85x10° 530x107 855x10° 1.26%10° 3.17x10'
M EW-2 Coliform ND. 270x10° 2.15x10° 2.08x10° 830x10° 5.20x10° 5.21x10°
Yeast & mold ND. 520x10° 475x10° 1.25x10° 8.35x10° 840x10° 550x10"
EW-1 + Total cell ND. 7.10x10° 1.98x10° 6.20x10° 4.10x10° 1.70x10" 4.77x10
0.5% citron  Coliform ND. 580x10° 480x10° 123x10" 860x10° 139x10° 231x10°
juice  Yeast & mold N.D.  280x10° 1.80x10' 2.85x10° 8.20x10° 1.35x10° 1.38x10’
EW-2 +  Total cell ND. 134x10° 261x10° 516x10° 530x10° 275%10° 1.06x10"
0.5% citron  Coliform N.D. 1.15x10° 445x10° 157x10° 6.80x10" 2.75x10° 9.35x1(°
juice  Yeast & mold N.D.  7.75x10° 4.85x10° 8.03x10° 650x10° 2.85x10° 16.5x10°
H: Hand peeling
M: Meéchanical peeling
EW-1 : Electrolyzed oxidizing water produced from diaphragm type generator
EW-2 : Electrolyzed low-alkaline water produced from non-diaphragm type generator
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Table 65. Change in microorganism number of peeled burdock with various

treatments during storage at 0T
(Unit : CFU/g)

Storage time(day)
0 5 10 15 20 25 30

Total cell  1.36x10° 2.30x10" 8.00x10" 2.22x10° 3.95x10° 1.18x10° 7.05x10"
Coliform  4.00x10'  N.D. ND. 3.00x10" 2.06x10° 6.63x10" 5.10x10°
Yeast & mold 1.15x10° N.D. 350x10° 2.40x10° 3.00x10" 1.14x10° 1.09x10"
Total cell 1.65x10° 530x10° 1.70x10° 5.15x10° 1.00x10" 1.76x10" 2.50x10’
EW-1 Coliform  1.00x10' 4.35x10° 1.25x10° 1.21x10° 4.44x10° 1.95x10° 2.25x10°

Yeast & mold 1.25%10° 4.80x10° 1.70x10° 4.90x10° 1.15x10" 1.74x10" 1.80x10’

Total cell 1.31x10° 7.50x10° 1.63x10° 1.50x10° 4.80x10° 7.30x10" 2.85x10'

H EW-2 Coliform  550x10" 4.15x10° 2.67x10° 1.11x10° 3.70x10° 1.91x10" 3.00x10’
Yeast & mold 1.18x10° 1.62x10° 2.30x10° 1.30x10° 6.40x10° 2.78x10" 2.40x10’

0.6% Acetic
acid

EW-1 + 055 Towl cell  375x10° 710107 132x107 265¢10° 1.98x10" 251x10' 3.25x10"
L e Coliform 1.00x10' 150x10° 905x10" 3.30x10° 1.22x10" 6.33x107 1.70x10°
CItron JW®  Yeast & mold 5.05x10° 4.40x10° 1.65x10° 260x10" 480x10" 897x10" 3.60x10°

., Total cell 505%10" 6.50x10° 1.09x10" 3.40x10° 355x10° 6.21x10° 1.05x10"

EW-2 + 0.5% . | P 4 3 5 5 6
sitron fuice Coliform  7.50x10' 1.30x10° 1.12x10° 820x10' 1.18x10° 934x10° 1.80x10
J Yeast & mold 3.45x10° 9.55x10° 5.00x10° 3.25x10° 4.00x10° 1.25%x10° 4.40%10"

Total cell  1.20x10° 465x10° 2.00<10° 4.00x10° 1.06x10° 1.13x10° 4.70x10’
Coliform  ND. ND.  ND. 600x10' 2.60x10" 7.95x10° 1.40x10°
Yeast & mold 1.16x10° 4.40x10° 1.15x10° 4.00x10° 2.60x10' 1.39x10" 1.06%10"

0.6% Acetic
acid

Total cell 195x107 1.09x10" 6.00x10° 2.22x10" 7.10x10" 1.20x10" 7.55x10°
EW-1 Coliform ND. 485x10° 6.15x10° 1.40x10* 4.60x10" 6.75x10" 8.00x10
Yeast & mold 5.80x10° 555x10° 1.70x10" 5.25x10° 590x10" 855x10° 4.00x10°

Total cell  2.70x10° 2.30%10" 3.05x10° 1.18x10° 2.80x10' 5.15x10" 350x10"
M  EW-2 Coliform ND. 3.65x10' 430x10° 3.35x10° 350x10" 1.75x10" 6.15x10°
Yeast & mold 5.60x10° 2.25x10* 465x10° 2.15x10° 3.00x10° 4.95x10" 1.00x10"

Total cell 5.60x10° 4.85x10° 1.43x107 870x10° 2.80x10" 2.40x10% 2.30x10°
Coliform  2.00x10' 2.30%10° 2.02x10' 8.15x10' 1.95x10° 1.35%10" 3.25x10’
Yeast & mold 1.13x10° 6.95x10° 1.82x10° 365x10° 2.65x10" 1.60x10" 1.67x10"°

EW-1 + 0.5%
citron juice

Total cell  7.70x10" 4.05x107 480x10" 230x10" 4.25x10° 6.80x10° 1.10x10"
Colifrm  N.D. - 830x10° 2.30x10° 3.05x10" 3.70x10' 585x10° 2.45%10°
Yeast & mold 5.23x10° 1.43%10" 1.16x10° 1.65x10° 6.25%10" 5.35x10° 4.35x1("

EW-2 + 0.5%
citron juice

H: Hand peeling

M: Mechanical peeling

EW-1 : Electrolyzed oxidizing water produced from diaphragm type generator

EW-2 : Electrolyzed low-alkaline water produced from non-diaphragm type generator
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Table 66. Changes in fatty acid of peeled burdock with various treatments during storage

Storage Fatty acid

: D itic Palmitoleic Stearic Oleic Linoleic Linolenic

(o) Treatments” Falmiic Faimia acid  acid  acid acid

(Cis0) (Ci61) (Cizo)  (Cign)  (Cisa) (Cisa)

Raw 11.09 0.81 462 327 5011  30.10

H-1 17.18 0.28 129 18 5608  23.32

H-2 14.16 050 159 229 5582 2565

0 H-3 15.44 0.35 125 213 5695 2388

H-4 15.89 0.23 163 273 5662 2290

H-5 1553 0.20 120 172 5639 2496

H-1 1954 0.13 153 192 5531 2157

H-2 18.67 0.15 1.81 220 5659 2258

10 H-3 1578 0.18 122 206 5690 2385

H-4 13.62 0.46 344 259 5446 = 2544

pggl?fg H-5 15.58 0.24 1.20 173 56.34 24.90

H-1 16.09 0.14 252 188 5915  20.22

H-2 14,37 0.22 374 224 5145  27.99

20 H-3 1150 0.16 253 239 5740  26.02

H-4 1168 0.24 275 279 5746  25.09

H-5 14.70 0.70 542 314 5075 2529

H-1 19.08 0.33 156 211 5755  19.36

H-2 12.47 0.33 222 234 5781 2482

30 H-3 15.64 0.43 248 218 5265 2662

H-4 1454 040 259 271 2735 2241

H-5 19.17 0.73 337 348 5358 1966

Raw 12.24 0.66 409 333 5098 2871

M-1 17.65 0.28 140 196 5775 2096

M-2 17.58 0.29 117 146 5406 2544

0 M-3 17.44 0.17 117 146 5425 2553

M-4 16.18 0.11 124 159 5432 2656

M-5 17.73 0.40 118 146 5388 2535

M-1 20.98 0.13 121 210 5768  17.90

M-2 16.23 0.12 114 209 5552 2490

10 M-3 1763 0.56 203 171 5631 21.76

, M-4 14.93 0.17 136 229 5515 2611

gigfﬁagmcal M-5 1755 0.32 141 185 5500 2388

M-1 22.34 0.51 256 268 5605  15.86

M-2 13.45 0.29 284 211 5395 2737

20 M-3 13550 0.48 265 202 5417  27.19

M-4 12.89 0.49 336 225 5130 2971

M-5 1437 0.60 322 231 5016 2934

M-1 22.11 0.20 171 153 5702  17.43

M-2 15.32 0.35 277 331 5246 2580

30 M-3 1493 0.40 211 197 5707 2352

M-4 1371 0.22 292 274 5382 2658

M-5 13.22 0.37 209 224 5718 2490

1: 0.6% acetic acid, 2: EW-1, 3: EW-2, 4: EW-1 + 0.5% citron juice, 5: EW-2 + 05% citron juice
EW-1 : Electrolyzed oxidizing water produced from diaphragm type generator
EW-2 : Electrolyzed low-alkaline water produced from non-diaphragm type generator
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Table 67. Sensory characteristics of peeled burdock with various treatments

during storage

Storage time(day)

Treatment —p———p 5 50 % @ | A
06% AAT 4ot BB gt < ghkh B gD e gthep of 831°"
EW-1? iggh  asoB  agoBb  abggh aygb aygh Ay g 468"
Ew-2" bgoh  B33C  a53AB  agEAB e ghC bgoC byl 539"
Color 05% [4,(:%-0 ln fuice et f5ghl myE gt ay Qb aby 3B a4 g0 279’
+0 5%%%:%% juice bG.OA b2‘7(.‘ B4.8AB b4.8AB abSIZBC a4.7AH ub3'7I1C - 431 "
" Fovalue 1039 783" 320" 904™ 4337 8107 875"
0.6% AA B3h 33 ot g% g% Pt gt 515"
EW-1 75t 58 63t sgMc 45" M3 s’ 498
off EW-2 b5 52 w0 %53 5.0 38 38 1.06™
pgé?fg lavor  ‘05% o juice 75 62 57 w7V 33 M3* M5C 4u”
P{]S‘,"E [%W‘%% juicc‘ uﬁ‘o.'\ 45ﬂli nsbgnﬂ "5‘3"" 4.3.411 aS‘SMB -13.2" 16] hht
 Fovalue 944 258 304 s74t 173 573" 850™
06% AA  %43F 0" 23T PP 9% R hed g
EW-1 wah 3 st w3t 45 45" 48t 368"
Ovemu EW'2 td4,8"" nhd‘SAll u5‘0.r\11 uSB.-\ 4.21\0 53‘5}\ u3.3I1 2‘73-
W= b, Al o, Ald W 1 n, A i u He n He et
acceptance *05% oo juice 63" ST 50" gt 35° s M7 3.95
(05 o juice 57" *33% 5™ mst 320 w3t mat  ame
T F-value 1162 664 "5.00"";" 993™ 185" 502" 725"
06% AA" 40" 9258 P a3 Mgt o0 P 323
EW-1? 55' g5k gt b agol gl b 248
EW-2" 5.3 843 ™8 52 53 *43 52 0.55™
Color oo B ice 67 “B3Y B2 3P 52 eart w3 oay
e Ec\xr;‘?n s 654 W53 a50AB g gAl  ag oAl hgoC g3 ggo
T AT ) 41...;..3 & 'ib'."iiij""’ sl
06% AA 27 37F 2% LT RgT N Pt as6”
EW-1 *.7 %.0 5.0 4.8 *5.3 47 4.2 2‘31"_%
EW-2 P42 "0 40 57 60 52 4.7 153%
Mechanical o EW-1 a . . . NS
peeling . Off-flavor o0 o e 65 %2 'S5 'S0 55 8 42 16l
P wice TN w3 w8 2™ mpt urb ur e
SO e """"'7".‘1'6"""; _ "1'QT%§'f"" 1466_ T T
06% AA 43 B30 BRI 930 KFT 30 HFP (1%
EW-1 b 7A gEAE a5 oBC bggt  ag ot abygC 326 459"
EW-2 58 %42 43 53 K5 "8 45 097N
ac(gggtr:r]llce +0.5%Ec‘i}¥r:)]n juice *13% 58" B2 M 50% P42t "4.0° 6.1
EW-2 g gh g gHC  egBC  aggh a5 ¢ by gD Yo 7

+0.5% citron juice

F-value 530" 534" 891" 1541 13.35"

730" 612"

" Acetic acid
2 EW-1 : Electrolyzed oxidizing water produced from diaphragm type generator

Y pw-2 Electrolyzed low-alkaline water produced from non-diaphragm type generator

" Means with the same superscripts in a column(a~d) are not significantly different from each other at a=0.05

as determined by Duncan’s multiple range test

# Means with the same superscripts in a row(A~D) are not significantly different from each other at a=0.05

as determined by Duncan’s multiple range test
™ not significant, * p<0.05, ** p<0.01, *** p<0.001
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—8— 0.6% acetic acid
O EW-1
—v— EW-2
[ —g-- EW-1 + 0.5% citron juice
K —&— EW-2 + 0.5% citron juice
AN
N
6 - o
\ ¥ — ‘.\n\
v —= —~ —l —
T = ~— T =
o - >
5+ / o o v/ RS
/V
—&— 0.6% acetic acid ~
O EW-1
3r —vy— EW-2 4t
—v - EW-1 + 0.5% citron juice /
—&— EW-2 + 0.5% citron juice
2 . . . . . 3 . . . . .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Storage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling

Fig. 28. Changes in pH of immersion liquids during storage at 0TC.

* Legends as in Table 6

7 7
%‘\ :
e e e — X T T T == = - . — =Y — =
P \\Wi:;A5 T~ = ///gt‘\\\g/z(éi' e =
=y = v
6 - 6 -
—&— 0.6% acetic acid
—e— 0.6% acetic acid O EW-1
I O- EW-1 I —v— EW-2
o —v— EW-2 o —< - EW-1 + 0.5% citron juice
—v - EW-1 + 0.5% citron juice —&— EW-2 + 0.5% citron juice
—&— EW-2 + 0.5% citron juice
55\’/‘\”/4\.,//‘ |
4 . . . . . 4 . . . . .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Storage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling

Fig. 29. Changes in pH of peeled burdock during storage at 0TC.

* Legends as in Table 6
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Fig. 30. Changes in absorbance of immersion liquids during storage at 0TC.

* Legends as in Table 6
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Fig. 31. Changes in hardness of peeled burdock during storage at 0C.

* Legends as in Table 6
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Fig. 32. Changes in

* Legends as in Table 6
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Fig. 33. Changes in °brix of peeled burdock during storage at 0TC.

* Legends as in Table 6
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Fig. 34. Changes of total sugar contents and reducing sugar contents of
peeled burdock during storage at 0TC.

* Legends as in Table 6
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Fig. 35. Changes of free sugar contents of peeled burdock during storage at
0cC.

* Legends as in Table 6
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Fig. 36. Changes of total phenolic compounds contents of peeled burdock
during storage at 0C.

* Legends as in Table 6
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Fig. 37. Changes of polyphenol oxidase(PPO) activity of peeled burdock
during storage at 0C.

* Legends as in Table 6
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Table 68. Changes in proximate composition of peeled yam during storage
at 0C

Treatments
Storage Hand peeling Mechanical peeling
time
(day) A EW-1 EW-2 EW-1 EW-2 A EW-1 EW-2 EW-1 EW-2
(S) (S) (S) (S) (S) (S)

Moisture 0 86.83 86.78 862 8725 &H5HZ2 835 8955 8517 8744 866
content (%)
30 83.21 85.8 86.4 8534 8537 86.16 8534 86.78 8442 86.29

Cn}de) fat 0 0.07 0.05 008 011 007 018  0.09 0.1 014 013
%
’ 30 0.14 006 014 011 008 004 009 007 003 0.16

Crude 0 1.06 1.32 1.42 1.31 1.6 1.61 1.01 1.6 1.29 1.46
protein (%)
30 1.44 1.48 1.47 1.41 1.52 1.34 1.64 1.18 1.56 1.26

Cru(de )ash 0 0.82 09 078 084 101 091 1.02  0.96 0.9 1.11
%
’ 30 0.81 082 092 08 102 082 098 08 096 082

Cru(%e )ﬁber 0 0.3 033 034 031 033 048 027 039 032 038
%
’ 30 0.36 0.34 0.3 033 032 034 0.4 0.3 036 0.37

A : 0.6% acetic acid
EW-1 : Electrolyzed oxidizing water produced from diaphragm type generator
EW-2 : Electrolyzed low-alkaline water produced from non-diaphragm type generator'

(S) : Soaking in treated water during storage
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Table 69. Changes in free sugar contents of peeled yam during storage at
0C

Storage time(day)

Treatments Free sugar 0 10 20 30
0.6% Fructose 0.98 1.63 1.16 0.93

D Glucose 0.89 1.33 1.12 0.55

AAT T Sucrose 0.22 0.40 0.24 0.10

EW-12 Fructose 1.00 1.84 0.99 0.95
Glucose 0.89 1.06 1.08 0.66

) sucrose 0.25 0.45 0.11 0.05

Hand EW-27 Fructose 1.11 1.21 0.73 091
pe(j‘l?ng () Glucose 0.95 0.85 0.86 0.53
Sucrose 0.23 0.29 0.10 0.06

Fructose 0.96 1.88 0.70 0.76

EW-1 Glucose 0.81 0.88 0.44 0.00

Sucrose 0.30 0.14 0.06 0.01

Fructose 1.04 1.47 0.97 0.85

EW-2  Glucose 0.92 0.86 0.60 0.00

Sucrose 0.30 0.07 0.06 0.02

0.6% Fructose 1.14 1.05 0.98 0.69

Glucose 0.77 0.73 0.52 0.51

AA T guerose 0.17 0.29 0.34 0.13

EW-1 Fructose 1.17 1.00 1.04 0.43

Glucose 0.48 0.63 0.54 0.00

) sucrose 0.19 0.18 0.14 0.00
Mechanical EW-2 Fructose 1.18 1.14 1.28 0.65
ggeﬁgga ) Glucose 0.53 0.89 1.00 0.00
Sucrose 0.16 0.18 0.17 0.00

Fructose 1.11 1.06 0.97 0.58

EW-1 Glucose 0.51 0.76 0.42 0.00

Sucrose 0.15 0.09 0.01 0.00

Fructose 1.19 1.10 0.70 0.61

EW-2  Glucose 1.05 0.93 0.49 0.00

Sucrose 0.24 0.07 0.02 0.00

Y0.6% acetic acid

2 EW-1 : Electrolyzed oxidizing water produced from diaphragm type
YEW-2 : Electrolyzed low—alkaline water produced from non-diaphragm type
(S) : Soaking in treated water during storage
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Table 70. Changes in Hunter L, a, b and AE value of peeled yam with various
treatments during storage

Hunter Storage time(day)
value 0 5 10 15 20 25 30

84.59 86.37 8368 8099 75.02 7857 7747

-143 -125 -0.50 1.89 3.11 4.76 4.24

A 6.39 6.43 5.37 3.76 3.24 2.82 3.46
1.40 2.91 2.25 5.60 10.60 9.22 9.26

83.41 80.95 8292  80.07 78.17 79.88 77.65

EW-1 -139 -090 -1.11 -0.79 -069  -0.39 0.32
(S) 8.21 7.49 8.47 9.20 8.90 15.36 18.90
0.82 2.74 1.31 4.04 571 3.8 13.07

80.23 82.05 8034 8053 77.93 81.36 80.76
Hand EW-2 -1.31 -1.32  -128 -114 -064 -095 -0.38

7.72 8.42 9.91 9.05 9.14 1193  10.21
3.42 1.88 4.14 3.52 6.01 5.08 4.14
8205 8270 8190 7844 7546 7521 7125
-159 -152 -125 -0.30 1.58 2.61 1.63

peeling (S)

SR 816 1170 1510 1775 2229 2391 2335
103 438 788 1162 1723 1895  17.43

8160 8312 8lL57 8046 7810 7733 7132

—_ 2139 -157 -134 -084 -023 063 524
797 1154 1445 1626 1678 1892  25.83

911 416 733 941 1094 1328 2313

R149 7977 8017 7312 7807 7525 7509

R 113 -033 107 282 325 436 410
586 544 400 426 287 274 226

242 299 472 941 743 951 9.73

7879 8L40 788l 7428 7529 7648 7794

EW-1 S110 -072  -089 -056 -057 -0.17 058
(S) 647 753 755 854 1256 1185 1470

2.47 1.16 1.95 6.40 6.99 5.70 7.16
80.76 7990 7809 7243 79.04 .76.19  79.98
-120  -097 -103 -080 -1.06 -062 -13l

7.80 8.10 10.89 8.59 9.72 10.27 9.16
0.38 0.82 3.77 8.22 2.28 4.98 1.23
7995 7969 7669 7185  66.31 6943  64.89
-110 -1.25 0.27 0.09 6.08 448 5.60

Mechanica EW-2
| peeling (S)

> > > > > > g > >
o o t lw) tJ 3] i
o TP TP Olgoe OlgirP Digoe Olgee Clgos Olgos Hjgos &

=L 7.29 1031 1612 1683 2735 2613 2235
1.09 2.39 9.07 1245 2511 2200 2233
80.85 7965 7758 7014 6844 7151 7194
EW-2 -118 -167 -097 1.02 296 166 3.84

b 8.44 11.02 11.39 18.50 22.61 22.34 21.58
AE 0.44 3.08 4.49 14.95 19.42 17.16 16.85
(S) : Soaking in treated water during storage

PAA : 06% acetic acid

z:EW—l t Electrolyzed oxidizing water produced from diaphragm type generator

EW-2 . Electrolyzed low-alkaline water produced from non-diaphragm type generator

-~ 154__

=l
=
0
10
10
|
=)
>
.
n
0
o
4

NEEH : AXNMZYH st 2 L el 58 X 2T



Table 71. Change in microorganism number of immersion liquids of peeled yam
with various treatments during storage at 0T
(Unit : CFU/mL)

Storage time(day)
0 5 10 15 20 %5 30
Total cell 5.00x10' 2.50x10' 3.50x10" 4.00x10" 3.14x10" 4.00x10° 2.89x10°
Coliform N.D" ND. ND. 356x10' 2.12x10' 2.12x10° 9.87x10

Yfr’;‘g]td& 350x10' ND. ND. 2.32x10' 2.87x10% 1.98x10° 6.05x10°

Total cell N.D. ND. 1.00x10' 2.31x10°597x10" 6.80x10° 69610
Hand gy Colifom ND. ND. ND. 3.49x10% 3.30x10° 5.65x 10° 3.85%10°

:
EEsiE Yeast & ND,  ND. ND. 308x10°2.11x10° 480x10° 5.32x10

Total cell 1.00x10' 1.16x10° 1.75x10° 5.50x10° 9.93x10° 4.55x10’ 8.53x10’
pw-p Coliform  N.D, 1.10x10° 1.70x10% 6.40x10° 4.33x 10° 2.60x 10" 1.00x10’

Ye;ﬁgltd& N.D. 3.70x10" 3.30x10" 1.17x10° 2.28x10% 4.05x10" 3.96x10"

Total cell N.D. 400x10' ND. 7.80x10' 1.20x10° 2.89x10° 550x10
Coliform ND. ND. ND. 497x10' 1.23x10* 1.18x10® 5.45x10°

Yf;‘fﬂtd& 2.00x10' N.D. ND. 3.87x10° 1.05x10* 2.33x10" 6.74x10°

Total cell N.D. ND. ND. 1.89x10° 410x10° 2.06x10° 7.86x10°
Mechanica gy._; Coliform ND. ND. ND. 3.08x10°480x10° 287x10° 443x10°

1 peeli ]
peeiing Yeast & ND.  ND.  ND. 289x10'430x10° 1.98x10° 35410’

Total cell N.D. ND. 1.98x10°9.06x10"3.12x10° 1.20x10" 6.98x10
gw-p Coliform ND. ND. 1.20x10% 6.00x10" 9.20x10° 1.00x10° 8.87x10"

Yf;‘gfd& ND. ND. 423x10°6.20x10° 2.19x107 5.50x107 7.55x10"

Treatments

" <10' CFU/mL

A : 06% acetic acid

EW-1 ! Electrolyzed oxidizing water produced from diaphragm type generator

EW-2 : Electrolyzed low-alkaline water produced from non-diaphragm type generator'
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Table 72. Changes in microorganism number of peeled yam with various
treatments during storage at 0T

Storage time(day)
(e 0 5 10 15 20 25 30
Total cell 2.35x10" 3.00%10" 2.40x10" 3.00x10" 2.10x10% 4.10x10” 7.00x10’
A Coliform ND.) ND. ND. ND. ND. 283x10°7.00x10’

() Yf;‘gfd& 5.50x10! 7.50x10" 3.55x10' 3.50x10" 2.80x 107 2.24x10" 3.23x10°

Total cell ND. ND. 365x10° 6.70x10" 1.26x10° 4.63x10° 8.44><10:
EW-1 Coliform ND. ND. 3.75x10°6.40x10% 1.09x10° 7.87x10° 4.39x10°

() Yeast & np ND. 485410°635x10° 1.20x10° 5.63x10° 3.99x107

Total cell ND. L60x10° 1.40x10° 1.32x10° 1.92x10° 8.20x10" 4.99x10'
Hand EW-2 Coliform N.D. 165x10°3.28x10*2.05x10° 2.15x10° 5.33x10° 3.98x10"
peeling (S)  Yeast & Np. 150x10° 4.05%10° 4.42x10° 1.80x10° 1.32x10 4.80x10"

mold
Total cell 6.50x10! 5.45x10" 2.25x10° 1.20x10° 8.50x10° 2.34x10° 5.00x10°
Coliform N.D. 8.05x10°2.81x10° 1.80x10° 2.25x10° 6.20x10° 2.90x10"

Yfﬁgfd& 5.00%10" 5.30%10° 2.95x10° 1.10x10° 5.15x10° 7.53x10" 3.08x10®

Total cell 2.25%10 4-55;,*10 2.30%10° 3.10x10° 5.70x10° 5.07x10° 1.98x10°
EW-2 Coliform N.D. 3.49x10*3.35x10° 1.65%10° 1.70x10° 6.12x10° 3.44x10"

Yeast & 1 45x107 1.9810° 2.80x10° 3.60x10° 3.30x10° 3.26x107 6.09x10°
Total cell 350x10' N.D. N.D. 2.00x10' 1.14x10° 7.00x10° 3.88x10"
A Colifoom ND. ND. ND. ND. ND. ND. 289x10°

(8) Y?;‘gfd& ND. 200x100 ND. ND. 4.90x10%2.00x10' 1.09x10*

Total cell N.D. ND. ND. 153x10°2.70x10" 8.00x10 2.09x10°
EW-1 Coliform N.D. ND. ND. 1.45x10°3.00x10"6.50x10"3.00x10°

(5) Yeast & Np.  ND.  ND. 110x10° 250x10" 105x10° 2.87x10°

Total cell N.D. ND. 233x10° 3.00x10° 6.80x10° 1.35x107 2.52x10’
Mechanical EW-2 Coliform N.D. ND. 1.38x10% 1.10x10° 4.05x10° 7.80x10° 6.90x10’

i
peeling  (S) - Yeast & 440x10' ND. 534x10" 3.65x10° 5:50x10° 1.16x10’ 3.20x10"

EW-1

Total cell 5.00x10" 1.45x10% 2.29x10° 1.60x10° 3.63x10" 3.12x10" 2.99%10’
Coliform ND. N.D. 433x10%2.45x10° 1.49x10" 2.11x10" 2.09x10’

Yeast & ND. 175x107 2.44x10° 1.90%10° 3.02x10" 2.90x10° 8.86x10°

EwW-1

Total cell 4.50x10° 1.40x10° 6.90x10" 5.10x10° 8.00x10° 2.19x10° 2.88x10’
Coliform ND. ND. 1.98x10°2.50x10°5.00x10° 3.87x10° 7.05x10°

Yeast & 400x10" 1.55x10° 1.76x10° 4.45x10° 6.50x10° 7.36x10" 6,84 10"

EW-2

! <10' CFU/mL

A : 0.6% acetic acid

EW-1 : Electrolyzed oxidizing water produced from diaphragm type generator

EW-2 : Electrolyzed low-alkaline water produced from non-diaphragm type generatorl
(S) : Soaking in treated water during storage
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Table 73. Sensory characteristics of peeled yam with various treatments during
storage at 0C

. Storage time(day) -
cslfgrsa(::rt%ristics Treatment 0 5 10 = 5 yzo o5 30 vflue
A3 790 B0F %7 %46 933% P25t 7 2236
EW-1(S) 77 %6 %66 "59%C %3 B2 *46° 552
Color EW-2(S) 80" ®72% 3% 65 %66 590 67 305
EW-1 76 ca7®  b41PC  cg7ic b3 bggt 31¢ 1425
CEW-2 2% 41 b4sP 37 t3ghc Mogt | 300 11.28™
F-value 069% 2757 597" 644" 959" 855" 3455
A(S) hdla?h h3.5M$ b3‘3ﬁll bs‘sﬂli hz-zii b2'3Ii b2.0“ 3.62“
EW-1(S) %8 %6 5.8 %3 %5 %6 58 081"
Flavor  Hand EW-268) %61 %68 %61 = ‘62 = 63 = 53 M2 1.78™
peeling EW-1 *76* 75" %4 52 58%C 46 %0 511"
LEW-2 3% 69t %9t a9 60" 48" 58" 3637
F-value 551" 984" 623" 571" 11.88"" 464" 814"
AS)  %1* 428 2% 50 228 98 17 1250
EW-1(S) 75" ®poABC 2gAB  agqiC  ag gABC a5 1C o5 4BC g3 og®
Overall EW-2(S) ®72% %8 %1% 5% %65M 560 5od 206
acceptance EW-1 *78% P54B  bg5BC  abggHC by oBC by gC o sby oBC jg 17
EW‘Z ab7.3A cd4'7BC abs.sli b4.OCI) b BC bS.OD b3.GCD 12.47“.
Fovalue 251 777 453" 401" 1249 1698" 10.86™" ‘
AS)  80F 598 @5 PC B3gl epuD by bagd 508"
EW-1(8) 70 538 %63 1At bggh 1% 249° 283
Color EW-2(S) 6.2 72 %5 %65 66 50 %60 181"
EW-1  65° 59° b398 P38t c24C b7 PagPC 1625™
LEW-2 67t e0h  "a3®  Pag 3¢ 21t 200 30887
F-value 249 210%™ 541" 1069™" 27.72"" 895" 12.16™"
AGS) 378 P31AB  BbyghC o BC gt b gt 1B 340"
EW-1(S) ®55 %6 6.3 %2 %61 49 52 200™
Flavor hf;‘égf EW-2(S) "49" 59" 0% 69" “5.6""* yg® g4t 279
eling EW-1 °71h 66t 60" P4 "3g° 43¢ 38 670
CEW-2  "e2* 65" %60 "2 P340 %53% M30° 498"
F-value 534~ 1321 14.02"" 1446™" 17.20"° 373" 637"
AS) 48" P32F gt 0t it bt gt g7
EW-1(S) 4% %.0*°¢ 0" 50" 5288C 51¢  e53"C 137"
Overall EW-2(S) ™55% %18 614" 9P e50rF 7AY  a51f 219
acceptance EW-1  %9° %0° 428C bqg%  b33¢ *h33¢ P3¢ 1396™

_Ew-2 67t ‘55 4% 37° 34T 337 22”1320
F-value 493" 1047 11.26™ 1952 1575 463" 1097
ﬁﬁ] : soaking in treated water during storage
?IAA : 06% acetic acid ‘
;}EW-I : Electrolyzed oxidizing water produced from diaphragm type generator
;]EW—Z : Electrolyzed low-alkaline water produced from non-diaphragm type generator
Means with the same superscripts in a column(a~d) are not significantly different
om each other at a=0.05 as determined by Duncan’s multiple range test
Means with the same superscripts in a row(A~D) are not significantly different from
ggch other at a=0.05 as determined by ,JDuncan’s multiple range test
™ not significant, = p<0.05, = p<0.01, p<0.001
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— v — — —y—

pH
=~

36
2t —8— 0.6% AA
O EW-1
oL —v— EW-2
0 . . . . .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Storage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling

Fig. 38. Changes of pH of immersion liquids during storage at 0TC.

* Legends as in Table 8

I
[=%
5
—8— 0.6% AA-S —o— 0.6% AA-S
O EW-1-S 4O EW-1-§
—v— EW-2S —v— EW-2-8
—v EW-1-NS —v- EW-1-NS
—&— EW-2-NS —m— EW-2-NS
0 5 10 15 20 25 30 % s 10 15 2 2 30
Storage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling

Fig. 39. Changes of pH of peeled yam during storage at 0C.
* Legends as in Table 7, 8
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Absorbance (550nm)

Weight loss (%)

Absorbance (550nm)

Storage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling
Fig. 40. Changes in turbidity of peeled yam during storage at 0TC.

* Legends as in Table 7

—8— 0.6% AA-S
31 O EW-1-8 4+
—v— EW-2-8

—- EW-1-NS
—&— EW-2-NS

Weight loss (%)

0 5 10 15 20 25 30 0 5 10 15 20 25 30

Storage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling
Fig. 41. Changes in weight loss of peeled yam during storage at 0TC.
* Legends as in Table 7, 8
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O EW-1-S
—v— EW-2-S
—<- EW-1-NS
—&— EW-2-NS

5 10 15 20 25 30
Storage time (day)

(A) Hand peeling

* Legends as in Table 7, 8

Total sugar (%)

—8— 0.6% AA-S
O EW-1-S8
—v— EW-2-8
— EW-1-NS
—&— EW-2-NS

Total sugar (%)

Fig. 43. Changes in total sugar contents of

0cC

5 10 15 20 25 30

Storage time (day)

(A) Hand peeling

* Legends as in Table 7, 8
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1800

1600

1400

Storage time (day)

(B) Mechanical peeling

Fig. 42. Changes in viscosity of peeled yam during storage at 0C.

—0— 0.6% AA-S
O EW-1-8
—v— EW-2-8
—v-- EW-1-NS
—&— EW-2-NS

5 10 15 20 25 30

Storage time (day)
(B) Mechanical peeling

peeled yam during storage at



—8— 0.6% AA-S

O EW-1-S
—v— EW-2-S
—v - EW-1-NS
—a— EW-2-NS
=3 R /;‘5\ —
5 5 A TN
g 3 e / / \>\ ~_/
2 2 S o
o o
3 3
o —8— 0.6% AA-S o
O EW-1-S
—v— EW-2-8
—v- EW-1-NS
—&— EW-2-NS
0 5 1‘0 1% 2‘0 2‘5 30 0 5 16 1% 2‘0 2‘5 30
Stprage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling

Fig. 44. Changes in reducing sugar contents of peeled yam during storage

at 0C.
* Legends as in Table 7, 8

14
13
—~ 12 —~
g S
= 1] =
5 8 s
§ 10 <
o o
B 9 5
pd ol
N gl —e— 06%AAS 12} —8— 0.6% AA-S
O EW-1-S O EW-1-S
7+ —v— EW-2-8 —v— EW-2-8
—v - EW-1-NS —7- EW-1-NS
6L —® EW-2NS —m— EW-2-NS
5 . . . . .
0 5 10 15 20 25 30
Storage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling

Fig. 45. Changes in starch contents of peeled yam during storage at 0TC.

* Legends as in Table 7, 8
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—&—— 06%AAS
O EW-1-8
——-v—— EW-2S
——v-—- EW-1-NS
— —®& — EW-2NS

0.6% AA-S

Totalpolyphenol (mg%)
Totalpolyphenol (mg%)

Storage time (day) Storage time (day)

(A) Hand peeling (B) Mechanical peeling
Fig. 46. Changes of total phenolic compounds of peeled yam during storage
at 0C.

* Legends as in Table 7, 8

2 )
£ £
2 2
2 2
2 2
S S
@ ©
9 25 —e—— 06%AAS Q
o [ EW-1-S o / —e—— 06%AAS
200 ———v—— EW-2S 300 o EW-1-S
—-—v—-- EW-1-NS / ——-v-—— EW-2S
— - —  EW2NS —-—g-—--  EW-1-NS
150 — - — EW2NS
100 . . . . . 250 . . . . .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Storage time (day) Storage time (day)
(A) Hand peeling (B) Mechanical peeling

Fig. 47. Changes of polyphenol oxidase(PPO) activity of peeled yam during
storage at 0C.

* Legends as in Table 7, 8
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Table 74. Change in microorganism number of peeled Doraji with various

treatments during storage at 5C

(Unit : CFU/g)

Storage time(day)

Treatments 0 5

6

9

12

15

18

Total cell g 50107 1.16x10" 1.75x10° 2.20x107 4.95x107

count

W  Yeast & 500x10° 2.10x10°

1.68x10°

Coliform 3.15%10° 2.50x10° 5.10x10°

count

455%10"

2.90%10"

4.35x10"

2.85%10"

4.45x10"
6.50x10"

4.05%10"

3.50x10"
2.30%10"

2.30%10"

NaCl?  mold count

Total cell 3.70x10% 4.90x10* 7.00x10°

count

1% Yeast & 350.10% 660x10°

Coliform 3 4
count 9.75x10° 1.60x10

1.61x10°

1.00x10°

4.15x10"
4.60x10"

4.90x10"

3.00x10°
5.00x10°

5.35%10"

5.75%10"
7.65%10"

5.10%107

2.50%10"
3.70x10"

3.35%10"

Total cell 3 4
count 1.75x10° 2.50x10

19 CAY Yeast & 49,903 1 63x10°

mold count

Coliform
count N.D. N.D.

2.45%10°
1.95x10°

N.D.

1.50x10"
1.55x10"

N.D.

2.10x10"
1.85x10"

N.D.

2.90x10"
2.60x10"

N.D.

4.00x10"
4.00x10"

N.D.

1% SAY

Total cell 3 4
count 7.90x107 1.84x10

Yeast &
mold count

Coliform 3 2
count 1.10x10° 4.95x10

7.20x10° 3.35x10°

2.75%10"
2.80x10"

1.08x10°

9.75%10"
4.65%10°

450x10"

3.65x10°
3.80x10°

1.05x10"

2.70x10°
4.80x10°

3.55%10°

4.00x10°
1.55x10°

1.00x10°

EW-1”

Total cell 3 3
count 3.90x10° 2.90x10

Yeast &
mold count

Coliform 2 2
count 5.70x10° 4.05x10

1.60x10"

3.25x10° 1.44x10" 6.35%10"

1.69x10°

2.30%10°
3.60x10°

2.35%10°

1.25x10°
2.35%10°

9.60%10°

1.28x10"
1.29x10"

1.56x10"

1.70x10"
2.35%10"

5.10x10°

EW-2°

Total cell

3 2
count 5.55x10” 8.15x10

mold count

Coliform 1 1
count 7.00x10" 3.00x10

1.15%10"

Yeast & 947,10 3.75x10° 3.55%10*

2.70x10"

3.40x10°
8.15%10°

2.10%10°

2.10x10°
2.60x10°

5.35x10°

3.46%10"
3.48%10"

3.44x10"

1.55x10"
4.80x10"

6.40x10"

TW : Tap water

NaCl : Sodium chloride
CA ' Citric acid

SA ! Sodium acetate

EW-1 : Electrolyzed oxidizing water produced from diaphragm type generator
EW-2 : Electrolyzed low-alkaline water produced from non-diaphragm type generator
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Table 75. Changes in proximate composition of peeled Doraji with various
treatments during storage at 5C
(% dry weight)

Treatments” Storage time(day)

0 6 12 18

TW 11.89 11.21 11.03 12.01

1% NaCl 10.74 10.07 11.67 11.01

Crude 19% CA 10.78 10.22 9.61 9.72
PO 196 s 9.55 11.26 11.07 13.73
EW-1 11.47 11.30 12.76 13.74
EW-2 11.54 11.52 11.88 12.45

W 0.88 0.70 0.96 0.83

1% NaCl 0.81 0.94 1.25 0.77

le’gge 1% CA 1.21 1.97 3.30 2.63
(%) 1% SA 0.81 0.96 1.19 1.02
EW-1 0.92 1.08 1.00 0.95

EW-2 0.84 1.01 1.06 0.98

T™W 0.80 0.69 058 0.54

1% NaCl 0.88 0.90 0.95 0.94

C;’lslge 1% CA 0.49 0.36 0.26 0.24
%) 1% SA 0.83 0.69 0.66 058
EW-1 0.67 051 0.48 0.56

EW-2 0.68 0.67 0.64 0.65

W 1.26 1.25 1.25 112

1% NaCl 1.33 1.34 1.36 1.27

%fﬁfre 1% CA 1.23 1.26 1.39 1.36
(%) 1% SA 1.14 1.28 1.44 1.29
EW-1 1.26 1.19 1.39 1.29

EW-2 1.25 1.40 1.30 1.24

Y Refer to Table 74
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Table 76. Changes in color of peeled Doraji during storage at 5T

Storage day
0 3 6 9 12 15 18
L 8234 8216 8060 8174 80.69 8230 80.01
a -451 =377 -322 -337 -290 -269 -316

Treatments” Color

™w b 1508 1759 1644 21779 2235 2204 2143
AE 8.95 9.73 1082 1233 1349 1209 1348

L 85.26 8280 8266 83.02 8311 8022  30.62

o a -351 -437 347 2775 327 354 -3.66
176 NaCl b 1589 2027 1777 1659  19.06 1822 1890
AE 6.21 10.62 9.34 8.55 9.58 1175 11.67

L 8548 8266 8146 8046 8045 8214 381.44

1% CA a -400 -439 -39 -392 -399 327 -4.80
b 1640 1919 1421 1398 1592 1813  18.05

AE 6.26 10.11 9.66 1065  10.88 9.96 10.69

L 8498 8495 8425 8494 Bl92 7849  79.99

1% SA a -361 -361 -325 -343 -319 -293 -4.39
b 16.38 1823 1467 1767 1698 1492 17.04

AE 6.66 7.61 6.89 7.29 9.71 1264 1164

L 8376 8382 8293 8397 8161 818  80.83

EW-1 a 282 -273 -251 -264 275 -311  -4.08
b 1422 1484 1415 1504 1577 1646 1713

AE 7.33 7.34 8.17 7.23 9.68 9.62 10.84

L 8475 8432 8360 8390 8305 8229  382.04

EW_2 a -267 -329 307 -258 -240 -293 -3.04
b 1364 1537 1655 1257 1223 1664 1865

>
&5

6.33 6.95 7.98 7.28 8.19 9.25 10.28

U Refer to Table 74

ke Aol vERew 1% SA AE 7 A% 18YA 7999 2 JHE & HAE
Bt =4S YehdE bate S S Bon HEAFT FEFO bt
1508 5ol A 18U A 214307 714 & Zo] F712 Bl
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Az Frbeke S dewoen 1% NaCl A2l 79 1% CA 279 4$ 3
AR a7 FASA SR e Halae Ao A9 A 94 A A 6.33~8.17
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Table 77. Sensory characteristics of peeled Doragji with various treatments

during storage at 5C

Storage time(day)

Treatments
0 3 6 9 12 15 18 F-value
TW 314 ®93 3.05¢ 3.1%¢ 47° 3 97B P47 3937
1% NaCl 315 w2 2478 3148 39" b3 gt 30" 194
1% CA 39°%¢ g 3.65%¢ 3.9°8¢ 53M w5 9A aggl 3g7
Off-flavor 1% SA 2.3% 1.6 408 2.3¢ 408 a7t 70h 2165
EW-1 26" P06 348 268 43P Pg1AB bg7h 23
EW-2 37 33 3.1 37 4.1 P41 9.7 0.7
F-value 138 179 0.96 1.38 0.63 495" 953
TW 3.7¢ 748 6.08 3.7¢ 4.75¢ d5EC eyt 7367
1% NaCl 46° 79" 5.48¢ 46¢ 6.0 s AR ag oABC 357
1% CA 518 700 6148 518 5748 b4.98 °3.1¢ 576"
Appearance 1% SA 428 76" 518 438 598 b4.78 be3oB 394
EW-1 46" 7.3% 598 465 5.35¢ P50BC¢ P39t 3647
EW-2 508 714 6148 5.08 538 b5 A8 a5 0B 188
F-value 0.66 0.125 0.42 0.66 0.66 3.17 443"
TW 478 76" 6.18 478 518 6,08 515 524
1% NaCl 508 7.3% 6.0P 508 598 be 4B 5B 1.7
1% CA 578 770 6.18 578 598 b5 48 b31¢ 697
Color 1% SA 498 79" 578 498 548 b4.98 dg0B 3327
EW-1 538 7.3% 598 5.38 567 538 A 4B 204
EW-2 508 714 6.7% 508 6.48 6.9% 535 398
F-value 0.33 0.32 0.27 0.33 0.71 1.87 332"
TW 5,68 738 5,958 560 5,78 6,88 6.0 1.82
1% NaCl 57 6.3 56 57 .3 6.3 6.1 0.29
1% CA b3,08 514 318 3,08 2.1 21" A 11.01°
Hardness 1% SA 540 6.7 %6.3% 540 398 b398 b3 7B 394
EW-1 59 56" 56 5.9 41 P41 P41 154
EW-2 56 6.4 5.3 56 6.7 6.7 57 1.00
F-value 466 1.42 269 466 19917 19.04™ 1533
TW a5 30C 718 578 5,38C a5 300 Ay B ey of 472
1% NaCl 5,68 738 578 56" 518 518 b46% 259
Overall 1% CA b3 gBc 7.00 468 b3 9Bc b3 3B¢ °3,0° d7¢ 109"
1% SA 5,68 76" 5.38 56" 5,18 beg 6° “34¢ 645
acceptance EW-1 ag. 4/\5 6. 8A 5.9/\5 ag 4/\3 35.6AB ab 478 b 478 176
EW-2 59 6.1 6.4 5.9 5.9 6.0 59 0.21
F-value 277 0.71 0.84 277" 3.33° 575%  10.36™

U Refer to Table 74
* Means with the same superscripts in column(a~d) are not significantly different from each other at

a=0.05 as determined by Duncan’s multiple range test

* Means with the same superscripts in row(A~D) are not significantly different from each other at

a=0.05 as determined by Duncan’s multiple range test
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Fig. 48. Changes

Fig.
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in pH of peeled Doraji during storage at 5TC.

* Legends as in Table 74
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49. Changes in pH of immersion liquids during storage at 5TC.
* Legends as in Table 74
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Absorbance(550nm)

Storage time (day)

Fig. 50. Changes in absorbance of immersion liquids during storage at 5C.
* Legends as in Table 74

Moisture (%)

80 | —o— TW

O 1% NaCl
—v— 1%CA
— 1%SA
—&— EW-1
—0 - EW-2

75

70 ! ‘
0 6 12 18

Storate time (day)

Fig. 51. Changes in moisture contents of peeled Doraji during storage at
5TC.
* Legends as in Table 74
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Fig. 52. Changes in total phenolic compounds of peeled Doraji during
storage at 5C.
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Fig. 53. Changes in polyphenol oxidase activity of peeled Doraji during
storage at 5C.
* Legends as in Table 74
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Fig. 54. Change in the hardness of peeled Doraji during storage at 5C
* Legend as in Table 74
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Fig. 55. Changes in reducing sugar of peeled Doraji during storage at 5TC.
* Legends as in Table 74
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Total sugar (% dry weight)
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—0-- EW-=2
5 1 1 1 1 1
0 3 6 9 12 15 18
Storage time (day)

Fig. 56. Changes in total sugar of peeled Doraji during storage at 5C.
* Legends as in Table 74

- TW
O 1% NaCl
—v— 1%CA
—7 - 1%SA
6t —=— EW-l O
-0 EW-2 T~

Fructose (% dry weight)

Storage time (day)

Fig. 57. Changes in fructose of peeled Doraji during storage at 5TC.
* Legends as in Table 74
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—— TW
O+ 1% NaCl
—v— 1%CA
4r — 1%SA
—a— EW-1
—0-- EW-2 O

Glucose (% dry weight)

Storage time (day)

Fig. 58. Changes in glucose of peeled Doraji during storage at 5T.
* Legends as in Table 74

—— TW N
O 1% NaCl -y
—v— 1%CA
—7- 1% SA
—— EW-1
—0-- EW-2

Sucrose (% dry weight)

Storage time (day)

Fig. 59. Changes in sucrose of peeled Doraji during storage at 5TC.
* Legends as in Table 74
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Vitamin C (mg%)

Storage time (day)
Fig. 60. Changes in vitamin C contents of peeled Doraji during storage at
5TC.
* Legends as in Table 74
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Table 78. Changes in microorganism number of peeled lotus root with
various treatments during storage at 5T
(Unit : CFU/g)

Storage time(day)

i)
Treatments

0

5

10

15

20

25

30

Total cell 3.60x10°

TW Coliform  N.D.”

Yeast & 2
mold 1.80x10

5.35x10°
1.85%10
4.80x10°

1.79%10°
1.36x10°
1.55%x10°

1.41x10°
3.05x10°
7.55%10°

1.85%10°
9.60x10°
3.10x10°

5.85%10°
1.39x10°
6.50x10°

5.35x10°
6.65x10°
3.30x10°

Total cell 1.70x10"

06% AA  Coliform N.D.

Yeast & 1
mold 1.30x10

4.00%10"
N.D.
2.00x10"

3.50x10"
N.D.
2.00x10"

3.00x10"
N.D.
1.50x10"

3.86x10"
N.D.
1.70x10*

5.00%10"
N.D.
2.50%10"

3.50%10"
N.D.
3.00x10"

Total cell 4.95x10"

EW-1 Coliform N.D.

Yeast &

1
mold 4.45%10

4.00%10"
N.D.

2.50%10"

3.85x10"
3.60x10°

4.15%10°

4.20%10*
1.10x10"

1.20x10°

2.06x10"
3.21x10"

5.95x10"

7.10x10*
5.70x10"

1.60x10°

3.05x10°
3.83x10°
3.72x10°

Total cell 3.25x10"

EW-2 Coliform N.D.

Yeast & 1
mold 2.30x10

4.10x10"
3.65%10"

4.25%10"

4.15x10*
5.00%10°

3.30x10"

5.25x10"
1.21x10°

1.55%10"

8.85%10"
1.19x10*

2.50x10"

4.62x10°
2.25x10°
1.59%10°

5.65%10°
3.50x10°

550x10°

YRefer to Table 10
2<10" CFU/g
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Table 79. Changes in the proximate composition of peeled lotus root with
various treatments during storage at 5T

Storage time(day)

Treatments"
0 10 20 30
TW 81.48 78.34 83.28 83.72
Moisture  06% AA 76.77 83.03 84.10 80.22
(%) EW-1 80.90 81.76 82.21 79.86
EW-2 78.74 80.54 80.62 79.72
TW 3.03 243 1.61 1.74
Crude  06% AA 2.63 2.38 1.03 1.08
PSR Ewel 2.46 2.24 1.50 170
EW-2 247 2.08 1.84 2.11
W 0.09 0.07 0.06 0.03
Cllggge 0.6% AA 0.11 0.07 0.05 0.04
(%) EW-1 0.09 0.05 0.04 0.05
EW-2 0.09 0.06 0.05 0.04
TW" 1.08 1.07 1.02 1.03
C;lslﬁie 0.6% AA 1.12 0.50 0.43 0.42
(%) EW-1 1.05 0.95 1.00 0.98
EW-2 1.00 1.00 1.06 0.96
TW 0.75 0.77 0.50 0.63
%rl;ledre 06% AA 0.83 0.68 0.63 0.64
(9) EW-1 0.67 0.55 0.51 0.56
EW-2 0.83 0.70 0.62 0.67

URefer to Table 10
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Table 80. Changes in color of peeled lotus root during storage at 5T

Storage time (day)

Treatments”  value

0 5 10 15 20 % 30

L 7204 748 7603 7346 7670 7240 7487

a 035 -023 -018 041 013 043 060

™ b 1204 1206 1189 1262 1352 1326 1534
AE 000 189 229 109 399 150 394

L 7657 7662 1975 7878 1604 7535 7400

068 052 145 082 076 184 236

06% AA ) 1029 1281 1734 1570 1741 1277 17.39
AE 404 376 870 391 630 331 609

L 7440 7456 7675 7563 7704 7564 7607

a 083 -099 -089 000 -010 010 046

EW=1 b 1197 1155 1210 1089 1269 1461 1431
AE 154 181 38 29 416 375 387

L 7267 743 1351 7310 6921 7001 7106

a 022 -067 023 000 08 098 11l

EW=2 b 1201 1280 1274 1413 1479 1517 1567

AE 0.30 2.62 0.91 2.13 4.79 4.49 4.35
YRefer to Table 10
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Table 81. Changes in hardness of peeled lotus root with various treatments
during storage at 5TC

Storage time(day)
0 5 10 15 20 25 30

™ 3978.97 3768.62 337743 3680.23 3716.60 3363.47 3365.03

Treatments"

0.6% AA  3654.69 3207.71 371795 3786.15 3805.03 3558.12 3585.45

fnside EW-1 3391.79 3327.31 35658.29 3418.06 3703.71 3578.84 3234.01
EW-2 3710.32 3670.77 3178.57 3139.33 3418.06 3128.834 3208.34
™ 5699.41 5704.95 4113.92 3915.10 4550.19 3585.715 3326.40
Outside 0.6% AA  4562.21 5151.10 4211.50 4189.51 3759.92 3865.17 3836.74

EwW-1 4929.05 4329.54 4016.70 3918.65 3497.29 3373.70 3566.17
EW-2 4511.75 5032.47 4030.27 4014.02 3435.80 4197.80 3951.98

URefer to Table 10

A 92, F3 R FE3 FF Hg
s
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Table 82. Changes in fatty acids of peeled lotus root with various
treatments during storage at 5C

Storage — - - thty acid - - - -
time  Treatments® FPalmitic Palmitoleic Stearic Oleic acid Linoleic  Linolenic
(day) acid acid acid (Cas) acid acid

(Ci60) (Ci61) (Ciso) (Cig) (Cig3)

T™W 24.64 0.69 7.55 14.59 42.72 9.80

0.6% AA 29.40 0.97 7.77 13.94 39.25 8.67

0 EW-1 26.66 0.61 7.47 13.03 43.23 9.00
EW-2 25.89 0.41 7.95 13.50 43.16 9.08

T™W 24.02 0.98 4.67 14.70 46.03 9.62

0 0.6% AA 24.86 0.37 6.28 18.85 43.11 6.53
EW-1 22.52 0.13 4.49 15.70 47.56 9.61

EW-2 22.76 0.39 3.94 14.80 48.48 9.62

T™W 22.42 0.21 458 16.07 47.86 8.86

0 0.6% AA 22.25 0.25 3.66 14.88 51.05 7.90
EW-1 22.28 0.87 3.79 14.71 48.69 9.67

EW-2 27.76 0.91 5.67 21.40 38.01 6.24

T™W 26.93 0.08 3.06 14.70 48.92 6.31

2 0.6% AA 32.90 0.26 3.94 10.43 46.48 6.00
EwW-1 25.57 0.23 2.52 14.33 50.75 6.61

EW-2 25.86 0.53 2.13 13.50 50.61 7.37

URefer to Table 10

7t A5 H 7t

Aol wal WA BEd Ao o)F, 9¥, A An
thate] BeHFE HAAF A= Table 833 2ok o3-S A 1584744 TW A
g7t Mg we HJrkE Bgton 2094 06% AA AHE T Hart

)

ZAREA Q. 7] o

A A TE el 2 AolE HolA &Foen I o] FHE 06% AA A T7F 79
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Table 83. Sensory characteristics

treatments during storage at 5C

of peeled lotus root with various

Storage time(day)

Treatments” 5 10 15 20 % 30
TW 3.0 P32 3.7 328 3.3% P2.0° 3.0"
0.6% AA 35% %5 5.3 2.65¢ 2.2 3B 25¢
Off-flavor gy g 305 @45 55 398 39A  aggh ggC
EW-2 40" *38 38" 40" 4.0" by oA 3.7
TW 538 ws7h PP P40 P40 40P Py 5hB
Appearance 0.6% AA e s 1 0 o 0 P33C¢ g BC b3 oBC
EW-1 6.8" apoh s EAP ag AR ag @A ag gAB ag pAD
EW-2 6.8%  P45AEC g P Ay IBCD oD b gD eg oD
TW 48" 63" 4.08 3,08 ab3 ]° b3.78 Pq58
Color 0.6% AA 6.7% 4.7%¢ 50% w508 a3t Py gBe ey ©
EW-1 60" 728 55 w7t B 5588 g AR
EW-2 6.7% 4.8"8 5348 by gBCD g b by oD beg QBCD
TW 63" "68" 58" 50" 35° s7h a5 AB
Hardness 0.6% AA 6.8% 53 5348 3.0° 3.85¢ b3.34 P2.8°
EW-1 65 78 628 55° 55° R S
EW-2 60" 60" 60" 58" 58" d55h a5t
TW P4 848 574 4288 bost 3.3%¢ 478 Wy AR
Overall 06% AA  “70" 537 4250 ®30Pc 3Pt 32F f
acceptance EW-1 b63h 57t 55" Y5t 45" 4.7 as7h
EW-2 be2th 50 4788 w38 30t 395 P3gC

YRefer to Table 10
YMeans with the same superscripts in a column(a~d) are not significantly different from
each other at a=0.05 as determined by Duncan’s multiple range test
YMeans with the same superscripts in a row(A~D) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple range test
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Storage time (day)
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—— TW
<0 0.6% AA
—v— EW-1

81 — - EW-2

0 5 10 15 20 25 30

Storage time (day)

Fig. 61. Changes in pH of immersion liquids(upper) and peeled lotus
root(below) during storage at 5TC.

* Legends as in Table 10
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Fig. 62. Changes in total phenolic compounds and PPO activity of peeled

lotus root during storage at 5TC.

* Legends as in Table 10
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Reducing sugar (%)
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Storage time (day)

Fig. 63. Changes in reducing sugar contents of peeled lotus root during
storage at 5C.

Total sugar (%)

0 I I I I I

0 5 10 15 20 25 30

Storage time (day)

Fig. 64. Changes in total sugar contents of peeled lotus root during storage
at 5C.
* Legends as in Table 10
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Sucrose (%)

O Il Il Il Il Il
0 5 10 15 20 25 30
Storage time (day)
1.0
08
S
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2
[S]
2
[T
—o— TW
O 0.6%AA
—v— EW-1
02r —-- EW-2
00 1 1 1 1 1
0 5 10 15 20 25 30

Storage time (day)

Fig. 65. Changes in free sugar contents of peeled lotus root during storage

at 5TC.

* Legends as in Table 10

- 191 -



Starch (%)

O Il Il Il Il Il
0 5 10 15 20 25 30

Storage time (day)
Fig. 66. Changes in starch contents of peeled lotus root during storage.

* Legends as in Table 10

60

Vitamin C (mg/100g)

O L L L L L
0 5 10 15 20 25 30

Storage time (day)
Fig. 67. Changes in vitamin C contents of peeled lotus root during storage.

* Legends as in Table 10

- 192 -



7

=

[e)

oM F= Azt

L
3T

Aol
2 A9, A, 4, 5 5o a9

=o]7] §3 AFyE WPE

Fee] AL VS FEHRY] a7t

914

A

i

i

haAe RN ER

= ks
Avm ARt g5d dHE wol #%F

[e)

.

2 B3y H3 g

A= (Nelumbo nucifera G.)

ARl u}

]
=

Ay

e
M

o

oo
<

g9, Vit C,

™, ofdl &

ATt

S

Hlu HE

WskE

i

10°
?___]

A% 14

TW A2+

sFo]= wrap

L

L

T

ar
pal

P

A7 21 A ol
ul

e

o

Fol = EW-1 A8 +7F A%

A

[ex]

A

Table 849} ). Fw A A
H

foll Al EW-2 A2+

R

1
=
i

O~
T

w47+ 10° CFU/g
ATl AF 593 109 Abo]d

7k 44 oo

KX
T

=

[€)
1

=

\__E

8] Fo] M8 1 log scale =4 YEFsETh wrap

s}

I~
T

=

p—

714

S Qe A A%
=

$54= 10° CFU/g=

AR 2095 o]

1
o] 05% SMS a7 A% 2894712 10 CFU/g

AS AR 1094 TW A& F2

[e)
A

AAg B

hvA
s ol

=

94

zFol| A
Je]l 7ol A A& 544 3.75%10' CFU/g %< =

A

&
3L
o

75,
1494 6.00x10" CFU/g $xo= A

7+2 10" CFU/g 302

:—{
2]
7

N}

X

CFU/g o2 TW & 79

7}

10°710°

I
i
ey

o A 3044 wrap £ U

- 193 -



T
)
>
o]
bl
oX

foll Al 4294 TW A5 ALQd BE

A 2] ol A

L

Table 84. Change in microorganism number of peeled lotus with various

treatments during storage at 5C

(Unit : CFU/g)

Storage time(day)

Treatments”
0 5 10 15 20 25 30
Total cell  3.60x10% 8.20x10° 3.09x10° 5.55%10° 6.45x10° 9.70x10° 4.55%10"
TW Coliform N.D.? 1.30x10? 1.08x10° 6.25x10° 1.65x10° 9.30x10° 3.90x10"
Yeast & mold 1.80x107 3.45x10° 8.95x10° 6.85x10° 2.40x10° 1.16x10" 5.65%10"
050 Total cell  1.50x10" 2.80x10° 6.85x10* 2.15x10° 2.29x10° 5.18%10° 2.95%10°
SMS° Coliform ND. ND. 210x10? 3.33x10* 3.20x10" 4.55x10° 8.35%10°
Wrap Yeast & mold 1.70x10" 2.10x10%> 4.55x10* 3.35x10° 2.75x10° 2.76x10° 1.14x10°
packing Total cell  1.15x10" 520x10” 1.54x10" 1.19x10° 1.31x10° 3.05x10° 7.55x10°
EW-1  Coliform ND. 4.40x10% 1.07x10° 2.70x10° 4.15%10° 1.12x10° 2.04x10°
Yeast & mold 1.05x10" 1.30x10% 1.61x10" 1.15x10° 1.75x10° 4.60x10° 3.55%x10°
Total cell  3.25x10" 6.50x10" 1.25x10" 4.75x10° 2.30x10° 4.35x10° 8.05%10°
EW-2  Coliform N.D. 3.00x10' 1.00x10° 1.90x10° 2.35x10° 1.70x10° 3.10x10°
Yeast & mold 2.30x10" 3.75x10" 1.14x10" 5.40x10° 6.85x10° 6.00x10° 7.30x10°
Treatments” Storage time(day)
0 7 14 21 28 35 42
Total cell  3.60x10% 1.30x10° 5.65x10* 2.10x10° 3.45x10* 1.00x10° 9.65%10°
TW Coliform ND? ND. 1.13x10* 2.00x10° 4.65x10* 8.85x10" 4.24x10°
Yeast & mold 1.80x10? 2.50x10% 4.00x10* 1.57x10° 3.10x10* 7.70x10" 3.10x10"
059 Total cell  1.70x10" 3.00x10° 9.50x10" 4.00x10% 9.00x10° 1.03x10° 9.95%10°
SMS° Coliform ND. ND. ND. 350x10' 5.00x10" 4.50x10° 1.50x10?
Vacuum Yeast & mold 1.30x10" 2.00x10% 1.00x10° 4.00x10? 5.70x10* 7.00x10° 9.10x10°
packing Total cell 4.95x10" 555x10' 6.00x10" 2.25x10° 4.50x10” 3.30x10" 2.86x10°
EW-1  Coliform ND. ND. 550x10' 3.85x10" 1.00x10% 6.20x10° 4.00x10
Yeast & mold 4.45x10" 4.50x10" 7.00x10" 1.35x10% 3.95x10° 3.70x10° 7.00x10°
Total cell  3.25x10" 2.40x10" 4.50x10* 3.75%10% 1.21x10° 1.09%x10° 2.89x10°
EW-2  Coliform ND. ND. 166x10° 1.85x10* 6.10x10* 2.20x10° 1.07x10"

Yeast & mold 2.30x10" 3.00x10" 7.90x10% 2.75x10° 4.75x10% 1.55%10" 1.41x10°

YRefer to Table 10,

2 <10' CFU/g
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Table 85. Change in the proximate composition of peeled lotus with various
treatments during storage at 5C

Storage time(day)

1

Treatments 0 10 20 30
T™W 81.48 84.25 79.21 76.56
Moisture 0.5% SMS 73.05 79.92 7821 79.48
(%) EW-1 80.89 86.78 85.49 82.38
EW-2 7874 80.36 81.98 7858
TW 3.03 2.45 211 2.13
Crude (506 SMS 2.15 2.02 1.92 1.96
PROST Ewl 2.46 2.43 1.88 1.84
EW-2 2.47 2.64 2.42 2.36
T™W 0.06 0.05 0.06 0.05
Wrap le’}lge 05% SMS 0.05 0.05 0.04 0.04
packing (o) EW-1 0.08 0.05 0.05 0.06
EW-2 0.09 0.05 0.06 0.08
T™W 1.08 1.08 1.10 1.10
ngge 05% SMS 113 112 11 1.23
©%) EW-1 1.05 1.03 1.08 113
EW-2 1.00 0.98 0.9 1.21
TW 0.75 0.63 0.66 058
%;ff 05% SMS 0.65 0.66 0.79 0.65
(%) EW-1 0.67 0.66 0.63 0.60
EW-2 0.84 078 0.75 0.67

D Storage time(day)
Treatments 0 14 9] 49
TW 31.48 76.56 75.36 7878
Moisture 0.5% SMS 73.05 7991 77.49 79.86
(%) EW-1 80.89 82.37 83.85 84.24
EW-2 7874 7750 77.83 78.60
T™W 3.03 2.34 2.32 2.30
Crude (505 SMS 2.14 2.03 1.96 2.01
PR Ew-l 2.46 1.86 1.81 1.46
EW-2 2.47 2.36 2.29 2.22
T™W 0.09 0.08 0.06 0.07
Vacuum Cl’gtde 05% SMS 0.12 0.08 0.07 0.05
packing (o) EW-1 0.08 0.07 0.04 0.05
EW-2 0.09 0.09 0.06 0.07
TW 1.08 113 112 1.03
C;‘;lge 05% SMS 113 1.06 1.08 1.08
©%) EW-1 1.05 0.98 1.00 0.95
EW-2 1.03 1.06 0.98 1.08
T™W 0.75 0.80 0.63 0.63
Cﬁfggre 05% SMS 1.03 0.81 0.61 0.59
(%) EW-1 0.67 0.64 057 0.59
EW-2 0.83 0.90 0.83 0.66

DRefer to Table 10
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Table 86. Changes in color of peeled lotus root during storage at 5T

Treatments”  value

L
a
TW b
AE
L
0.6% a
AA b
Wrap AE
packing L
a
EW-1 b
AE
L
a
EW-2 b
AE

Treatments”  value

TW

0.6% a
AA

Vacuum AE

packing L

T o

EW-1

AE

job)

EW-2
AE

YRefer to Table 10

74.40
-0.83
11.97

72.67
-0.22
12.01
1.83
69.85
-0.01
11.89
4.62
69.36
-0.42
9.06
5.83

0
74.39

-0.83
11.97
72.68
-0.22
12.01
1.82
74.39
-0.83
11.97
0.00
72.68
-0.22
12.01
1.82

5)
71.91
-0.66
12.11
2.50
73.88
-0.51
13.51
1.66
73.20

0.23
1270
1.76
69.36
-0.06

8.69

6.06

7
72.49

-0.45
11.43
2.01
74.2
-0.35
12.57
0.79
72.49
-0.45
11.43
2.01
74.2
-0.35
12.57
0.79

Storage time (day)

10 15 20
7571 7356 < 69.55
-058 -0.16 0.49
1256 1324 1399
1.46 1.66 5.42
76.07 73.64 69.85
-0.88 0.55 0.79
1328 1467 14.09
2.12 3.13 5.27
7434 7455 7472

0.05 0.09 -0.01
1295 1148 1250
1.32 1.05 1.03
7161 7589 72.88
-0.28 -0.21 0.71
10.03 1141 9.56

3.44 1.71 3.24

Storage time (day)

14 21 28
7273 7494  73.89
-056 -0.12 -0.02
11.05 1037 10.81
1.92 1.83 1.50
7261  69.07 70.75
-0.04 0.23 0.13
1296 1223 1265
2.18 5.43 3.83
7273 7494  73.89
-056 -0.12 -0.02
11.05 1037 10.81
1.92 1.83 1.50
7261  69.07 70.75
-0.04 0.23 0.13
1296 1223 1265
2.18 5.43 3.83
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25
67.64
1.92
15.33
8.03
65.91
2.70
18.58
11.32
73.69
0.21
12.20
1.28
73.93
-0.18
9.06
3.02

35
74.84

-0.04
12.95
1.34
71.91
0.02
11.37
2.69
74.84
-0.04
12.95
1.34
71.91
0.02
11.37
2.69

30
73.46
0.77
14.62
3.24
68.9
2.04
17.72
8.46
68.75
-0.29
11.48
5.70
71.86
0.11
8.92
4.08

42
72.6

-0.09
11.8
1.94
72.13
0.03
12.13
2.42
72.6
-0.09
11.8
1.94
72.13
0.03
12.13
2.42
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2 W37t ¢l o™ palmitoleic acide I EFEAGo A= A7 & 2 AV 1A

Table 87. Changes in hardness of peeled lotus with wvarious treatments
during storage at 5TC

Storage time(day)
0 5 10 15 20 25 30

TW  3978.97 2938.52 2751.97 3242.77 3617.62 3617.62 3200.36

Treatments"

0.5% SMS 3363.47 3399.64 3716.04 3933.09 3046.36 3046.36 3186.15
Inside

EW-1 3392.79 3434.25 3847.50 4101.67 3516.49 351649 3453.11
Wrap EW-2  3710.32 3277.83 3345.38 3954.59 3491.07 3271.61 3391.76

packing TW 5699.40 4593.13 4348.12 4365.12 4448.46 3531.99 375591
0.5% SMS 5043.15 4882.46 4143.80 3933.09 3514.46 3412.84 3593.70

Outside
EW-1 4929.05 4389.23 5198.92 4143.80 4176.57 4156.82 3751.09

EW-2  4511.75 4454.37 4532.98 4385.18 4188.31 3777.67 3923.08

Storage time(day)
0 7 14 21 28 35 42

TW  3978.97 3356.71 3935.89 3356.81 3469.39 3374.14 3356.71

Treatments"

0.5% SMS 3363.47 3742.33 3781.51 3534.58 3496.93 3336.35 3471.97

Inside

EW-1  3392.79 3137.43 3137.60 3663.45 3777.39 3435.58 2929.48

Vacuum EW-2  3710.32 3661.84 3751.10 3500.47 3663.43 3444.85 3037.98
packing TW  5966.41 5153.71 4845.94 4913.74 4091.84 3115.10 3155.13
Outside 0.5% SMS 5043.15 4382.86 4233.13 4574.94 4065.93 3735.79 3312.89

EW-1 4929.05 4349.01 4364.46 4366.28 3893.80 333547 3589.51

EW-2  4511.75 5170.90 4212.46 4427.63 4051.02 3510.24 3943.91

YRefer to Table 10
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Table 88. Change in fatty acids of peeled lotus with various treatments
during storage at 5TC
(Wrap packing)

Fatty acid
Stggil]ge Treatments" PaellrcIi]éltlc Palr;léitglelc S;iejlgllc Ol(eicc a)ci d Ll;coilglc Llr;(éliedmc
(Ci60) Cis1) (Cig0) 181 (Cig2) (Cigs)
TW" 24.64 0.69 755 1459 42.72 9.80
0 05% SMS” 2665 0.67 7.69 13.77 42.09 9.14
EwW-17 26.66 0.61 747 13.03 43.23 9.00
EW-2" 25.89 0.41 7.95 1350 43.16 9.08
T™™W 26.29 0.99 4.09 15.27 45.34 8.02
10 0.5% SMS 26.71 1.04 4.88 15.24 44.08 8.05
EwW-1 28.21 1.20 4.46 16.65 40.91 8.56
EW-2 23.37 0.46 3.88 16.87 45.89 9.53
T™™W 20.85 0.79 451 18.14 47.04 8.67
20 0.5% SMS 23.38 0.98 547 17.27 42.00 10.90
EwW-1 28.22 2.06 1.63 13.83 46.95 7.31
EW-2 25.69 1.01 3.21 12.88 49.27 7.94
T™™W 24.16 0.57 1.61 12.93 53.55 7.18
30 0.5% SMS 25.77 0.82 3.61 16.51 44.72 857
EwW-1 2752 1.85 2.07 13.44 47.92 7.20
EW-2 25.93 1.58 1.85 12.77 51.24 6.63
(Vaccum packing)
Fatty acid
Stgg?]ge Treatments” Palcrindltlc Palrarlléitglelc S;ecailglc Olfz(izcra)ci d Llerll((:)ilglc Llr;(():liilmc
(Cis0) (Cis1) (Cig0) 181 (Cig2) (Cig3)
T™™W 24.64 0.69 7.55 14.59 42.72 9.80
0 0.5% SMS 26.65 0.67 7.69 13.77 42.09 9.14
EW-1 26.66 0.61 747 13.03 43.23 9.00
EW-2 25.89 0.41 7.95 13.50 43.16 9.08
T™™W 27.01 0.83 3.64 14.59 44.89 9.04
1 0.5% SMS 22.27 0.43 3.13 14.90 49.22 10.05
EW-1 22.60 0.66 5.31 15.83 46.17 9.44
EW-2 24.75 0.37 3.23 14.68 47.78 9.19
T™™W 26.42 0.70 3.38 17.20 44.88 741
23 0.5% SMS 25.71 0.33 2.33 14.90 49.41 7.32
EW-1 26.13 0.42 277 15.34 48.24 7.74
EW-2 26.54 0.26 1.99 13.29 49.62 8.30
T™™W 31.74 0.98 1.81 14.52 44.31 6.64
42 0.5% SMS 26.33 0.21 1.89 14.50 49.10 7.97
EW-1 2793 0.55 2.93 12.53 45.20 10.86
EW-2 25.47 0.32 1.74 13.69 50.79 7.98

YRefer to Table 10
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Table 89. Sensory characteristics of peeled lotus with various treatments
during storage at 5C

Storage time(day)

Treatments”
0 5 10 15 20 25 30
TW 3559 4078 5288 aPgsh y/BC 508¢ 55
Off-flavor 0% SMS 38 42%  52% M3 48 60" 57°
a EW-1 30° 37 37% P38 0% 5288 508
EW-2 42% 33" 528 58 47* 58  57°
TW 508 P45AB 4 7h gt 4 0ABC abg GABC abg iC

05% SMS 65 2% 58 83 358  bosB PP

Appearance " pyy 6.3 a5t 5ABC bysD g gb a5 gBC a3 gCh
EW-2 57AC gt 60N Pg 2P 4 @BCD abg pABC abg ob

W 0N P428C 45N bl a5 oh 4 M0 g 8RC

Wrap o0 058% SMS 67 %62t 50M 60 27t 33% s
packing EW-1 PN 73 5P Pg P 37D 488¢ o sP
EW-2 b5 oAB g 0r 5 3B PR gBt  ygABC 39t Az ©

TW 70  50° 50 628 528 38% 53

Hardness  09% SMS 77 5.5*;B 6.7’23 5.5‘*;3 5.3*;B 4.3;3 5.02
EW-1 70 65 5.8 6.7 55 55 6.0

EW-2 73 65 60"  50° 57 48% 55

TW P5.3% 4 38C 4 0C o7t 4588 a3 pAC abg oBC

Overall  05% SMS %75* 7% 50 3B7°  32¢ P"18P 1P
acceptance EW-1 bg7AB aggh 53BC a"4.3?” 28" 4 3P ®2.7"
EW-2 b gAB  abg A 5 3AB beg Dy gBC by @D a3 oCD
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( Continued Table 89 )

Storage time(day)

1
Treatments 0 7 14 21 28 35 42
TW 354 25° 25° 6.7 33 33° 32°
Off—flavor 0% SMS 3.7: 3.o§ 3,3§ 6.3 4.8 3,2§ 3.72
EW-1 3.0 3.8 2.8 5.7 3.0 2.7 3.2
EW-2 43 33* 35" 47 45 28 358
W 57 67 45°  P27¢ w5t 52% 60
Appearance 0.5% SMS 6.2’? 7.0 6.0‘1B ﬂb4.2f a‘°5.3’;B 5.8‘*AB 5.5/*\B
EW-1 6.3 6.7 5.3 B0Y 6.8 5.8 48
EW-2 6.0% 5.8 6.2%  ®35%  Pg3®  57h 508
TW 57 67 45" 20° 58 57AB 57AB
Vacuum o p 05% SMS  6.7% 6.8 58% 48" 328 528 5gh
packing EW-1 5.0% 6.7 574 53 w7t 554 530
EW-2 53 58 62% 28  q0® 574 538
TW 6.7 6.0%  P45% 528 P50 500 60°
05% SMS 7.8 63 2770%  50° 65MC 65YC 605
Hardness EW-1 72 G2ABC abggABC 4 3C aby gBC 5 gABC g gAB
EW-2 70 63" w55 47D A5 08B 5008 6548
W 6.0°° 50 478 Past g 7AP 5288 5B
Overall  05% SMS  75% %63 55% 3P P33P 535 58
acceptance EW-1 65 2% 500 4A7T O w0 47 530
EW-2 57 PA7ABC g0t w330 P37t 43¢ 58°

URefer to Table 10

YMeans with the same superscripts in a column(a~d) are not significantly different from
each other at a=0.05 as determined by Duncan’s multiple range test
YMeans with the same superscripts in a row(A~D) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple range test
™ not significant, © p<0.05, ™ p<0.01,

p<0.001
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Storage time (day)
Fig. 68. Changes in pH of peeled lotus root with wrap packing(upper) and
peeled lotus root with vacuum packing(below) during storage at 5TC.

* Legends as in Table 10
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Fig. 69. Changes in total phenolic compounds of peeled lotus root with wrap
packing(upper) and peeled lotus root with vacuum packing(below) during
storage at 5C.
* Legends as in Table 10
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Fig. 70. Changes in total PPO activity of peeled lotus root with wrap
packing(upper) and peeled lotus root with vacuum packing(below) during
storage at 5C.

* Legends as in Table 10

* Unit : 0.001AAzns min ' ml’
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Fig. 71. Changes in reducing sugar contents of peeled lotus root with wrap

packing(upper) and peeled lotus root with vacuum packing(below) during

storage at 5C.

7 14 21 28 35

Stirage time (day)

* Legends as in Table 10
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Total sugar (%)
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Total sugar (%)
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Storage time (day)
Fig. 72. Changes in total sugar contents of peeled lotus root with wrap
packing(upper) and peeled lotus root with vacuum packing(below) during
storage at 5C.
* Legends as in Table 10
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Storage time (day) Storage time (day)

Fig. 73. Changes in free sugar contents of peeled lotus root with wrap
packing(upper) and peeled lotus root with vacuum packing(below) during
storage at 5C.

* Legends as in Table 10
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Starch (%)
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Fig. 74. Changes in starch contents of peeled lotus root with wrap

packing(upper) and peeled lotus root with vacuum packing(below) during

storage at 5C.
* Legends as in Table 10
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Fig. 75. Changes in vitamin C contents of peeled lotus root with wrap
packing(upper) and peeled lotus root with vacuum packing(below) during

storage at 5C.
* Legends as in Table 10
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Table 90. Changes in microorganism
treatments during storage at 5C

number of peeled potato with various

(Unit : CFU/g)

Storage time (day)

1)
Treatments 0 3 5 9 e 5 13
T(’Ctgilrfte” 310x10° 440x10° 275%10° 845x10" 4.05x10° 865x10° 4.40x10°
Yeast & 3 3 3 4 4 5 5
TwW o Yeast & o00x10° 550x10° 380x10° 595x10' 8.10x10' 865x10° 44010
C‘C’gfl‘;ftm 450%10" 3.00x10° 3.95x10° 830x10° 370x10' 5.10x10° 6.70x10°
Total cell " g5410° 3.15%10° 5.05%10° 4.25%10° 1.70x10° 425x10° 7.55x10°
Yeast & 2 3 4 5 5 6 6
085% NaCl Vet & “950x107 280x10° 145%10' 465x10° 1.15x10° 4.25x10° 9.00x10
ngffr’ftm 250x101  4.00x10° 1.01x10° 3.60x10" 5.00x10° 2.65x10° 4.25x10°
Toct(‘;‘%lrfte” 1.08x10° 2.06x10° 1.35x10° 3.10x10° 1.20x10° 1.90x10° 450x10°
Yeast & 3 3 3 3 3 3 3
05% SMS _YEast & 130,107 320x10° 1.85x10° 3.10x10° 1.80x10° 2.90x10° 3.75%10
nga(;ftm ND?  ND. ND.  1.00x10' 250x10' 7.90x10' 7.65x10%
Toctginﬁe” 2095x10° 2.30x10° 1.05%x10° 450x10° 1.85x10° 3.00x10* 3.50x10°
B Yeast & 2 2 3 2 3 5 5
EW-1  Yeast & 3900107 3.15x10° 125%10° 950x10° 1.25¢10° 111x10° 260x10
C‘C’glfl?ftm ND. ND.  200x10' 1.20x10° 2.80x10> 6.65x10° 7.00x10°
T(’Ctgilrfte” 790x10° 950x10° 250x10° 3.15x10° 2.15x10° 3.15x10" 6.35x10°
B Yeast & 2 3 3 3 4 5 6
Ew-2 Vet & 5300107 155%10° 250x10° 370x10° 215x10° 3.15x10° 3.3510
C‘C’gfl‘;ftm ND. ND.  120x10° 950x10° 820x10° 1.17x10° 4.75x10°
YRefer to Table 11
2 10" CFU/g
AYAF Aals A TEe FRsel AR #HlE 10° CFUg F72 1ol T

g5 Hl8] 1 log scale A4

2] 10° CFU/g

o A% A%

a3tE

F71Zke] mE Ftae] Wshs TW A9k 0.85%
FEe AR e EW-1 A=
Atk o]l AR A4 Fytgel v

12474 712 TW A 2o H]8] 1~2 log scale FAES &

Bolom
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s Al A TelA A 3EAZA UdEREA] %o 05% SMS A g
Tol A AR 1597744 10" CFU/g %22 AgTE 7bed b4 A 371

=9tk EW-2 Ag¢ e A% 1294714 10° CFU/g F722 TW Hg ol H|
3 10'~10° CFU/g A% #ZA2ade 249
1. pH W3}

el A% Fo Azl pH W3tE Fig. 763 2th. %7] pHE 6.10~6.25
ol om 05% SMS He+E AL st 1844 FAsA #F2stdth 05% SMS A
ge] A A% 1844 pH 6.17% Z7]ek & Wstrb 9l Wk 0.85% NaCl A2+
o} EW-2 A&7 Ztzt pH 491, 4672 A #428S 4 5 A

ZFxpe]l A A7|Zbe] wrE SR WileE Fig. 779 #u %27 FESEHS
85.00% W<l FFolRom o= A FiehaF 8440 %9 WSzd FES HITH
= F AYTE Z7EANE RYgort 085% NaCl Az +9F 05%

) i}

To k) e 1236%2 7MY WS FFo #AAE W wbd TW A tE
11.49% = 71 Eol #AastAanh 2% g3 Az tet A7kl #AGlel 0.23~
0.34% Fxo2 BAY. 2479 7] =S 090% e A% 644 713 =
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g5 T /M 2ol ST EW-2 A e A 3AA 4542 A SIS

iEe)
L A%e RGO} 1 olFAE 3~4 $ES FA5HY

Table 91. Changes in proximate composition of peeled potato with various
treatments during storage at 5C

Storage time(day)

Treatments” 0 6 12 18

™ 13.04 13.42 12.12 11.49

Crude 0.85% NaCl 12.70 12.83 12.71 11.67
protein ~ 0.5% SMS 13.02 12.88 11.76 11.99
(%) EwW-1 13.26 12.75 12.44 12.36
EW-2 13.00 12.64 12.40 11.47

™ 0.28 0.26 0.27 0.29

Crude 0.85% NaCl 0.34 0.29 0.24 0.28
fat 0.5% SMS 0.35 0.26 0.23 0.22
(%) Ew-1 0.29 0.28 0.26 0.27
EwW-2 0.25 0.25 0.27 0.28

™ 0.95 0.67 0.66 0.58

Crude 0.85% NaCl 0.85 0.49 0.66 0.65
ash 0.5% SMS 0.98 0.73 0.67 0.66
(%) EwW-1 0.92 0.72 0.62 0.64
EW-2 0.94 0.79 0.61 0.67

YRefer to Table 11
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Table 92. Changes in color of peeled potato during storage at 5T

Storage time(day)

Treatments”
0 3 6 9 12 15 18
L 69.46 65.54 65.92 65.09 62.61 62.55 60.47
W a -3.34 -3.07 -2.80 -2.43 -2.47 -2.48 -2.32
b 15.89 15.04 15.96 15.91 15.02 15.64 15.18
AE  0.00 4.02 3.58 4.46 6.96 6.97 9.08
L 67.76 64.97 66.38 64.24 63.58 59.16 64.97
0.85% NaCl a -3.26 -3.18 -3.11 -3.02 -3.04 -2.43 -2.99
b 15.37 15.23 15.32 14.23 15.41 14.277 15.06
AE 178 4.54 3.14 5.49 591 10.47 4.58
L 69.05 66.36 63.64 63.05 64.69 66.17 64.93
05% SMS a -3.29 -3.03 -3.00 -2.84 -3.12 -3.08 -3.07
b 16.08 15.14 15.07 13.52 14.84 14.42 14.26
AE 045 3.20 5.89 6.85 4.89 3.61 4.82
L 67.68 64.74 66.24 65.02 63.29 61.03 60.85
EW-1 a -3.13 -2.94 -2.79 -2.40 -2.09 -2.01 -2.59
b 15.53 14.53 15.95 15.16 15.65 15.46 15.34
AE 183 4.93 3.27 4.60 6.30 8.55 8.66
L 70.01 64.94 66.14 66.00 67.71 65.80 65.56
EW-2 a -3.45 -3.12 -3.11 -2.94 -2.98 -2.74 -2.75
b 16.19 15.53 15.60 15.37 15.73 15.31 14.49
AE 064 4.54 3.34 3.52 1.79 3.75 4.19

YRefer to Table 11

ul, 29 =433 E 3FF Polyphenol oxidase A
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05% SMS Azl 7= A 794 5574 mg% F+o=2 AA ZE7rstg e EW-1 A
g7 A9 AF 18U 5457 mg% FEow MY 2 F7E Rt PPO @4 &
Fig. 79¢} zZom A8 23 287.92~387.28 unit FFolRem EW-1 AHg+7}t 7+4

Se g uehith Agvidel hE wEt A 182A7A Zascrl 2194
oA Frke Age wad g4 W3AF F $953 %} phenol HEES A

\=Se]

B 24L& Oszmianski 52 chlorogenic acid, caffeic acid, catechol, DOPA, p-cresol
Solgta Byt AF7|zhel wE ®3lE Mondy ol 20ColA A3d Ao
5Cel A4st ARt dl=3hako] Yt s

v, A= ®¥3
el AgFE AWM= Fig. 807 ol A A% A% 576.01~676.78 g/cm’
FrolRem AAr|zre] Ao wel A} st AFES AT 05% SMS A g

Tol A Z7)e] vE A 9UA 11243g/cm” 74E Ao vl EW-1H 2T 4
1

o A 1594 9771 g/em® FEOE FAHAT AF77E Fo 05% SMS A T
A 2A Racte]l Aol M we SEw AEE ¢ 5 AU

P}

141~169 % FEolRem A7zt Ft stk TW A2+ 0.85% NaCl
Aol A A 1294 FASA xR oud EW-1 HETe 18YA M =2
A AasAh 05% SMS Azl Z7)e] vla] A 1594 0.64% s 9
EW-1 Azl A% 1844 032% #a 55 Btk 292 AT &
stoem TW A 17 7] 832% ol A A3 18U# 19.78% = 11.78% < 7t3t
of 7P 2A S7kskdth 2 9 A TES AYAF 1042~1365% Faollen A
G717 FQh 349~849% v A% FUIEATh Akl Ff¥ f2lEe fructose,
glucose, sucrose©] o AA7|7ko] wWE ghak WMl Fig 83, 84 © 85 e}
olth. Fructose? %71 & 599~6.65% Fwoldom A 12d#471%] & WIS
wolx Fgtom A 18UA 05% SMS Ag+=E ALstn 1 ¢ A FoA 2

9

r

=7t

- 217 -



N

dazstol 7)ol wlall 1.92~356% F% A 4 EAvh Glucose 2 AT
oF AF7|zkoll BAGlel 2.32~412% TR Z WEE gldth M2 F sucrose
e 1.09~1.20 % Foo= A% 1894 021~0.33% Fwoz Fastgorn x7]
hegel Hlall 70% ol #Aasdes & dd

o A FF Wz
AGs A T Wsle Fig. 863 2o AHgA$F 2533~2956% Tl

vebstth TW Al 7= A% 18YA 29.09%% F7Fstd o dall A2+ 270
1~2874 %% T ZHaeAY A Wyt gle FEoR YEyt

Z}. Vitamin C 33 A3}

24717kl W vitamin C e WE= Fig. 877 2l A F 640~8.14
mg% Fwolder EW-1 Ag7F 7bd wA deksd A% 189 F<t 0.85%
NaCl A&7} 656 mg% F+o2 & Walgo] 71 vekon g3k Aol

w$ e SES Welth

2t #5 Rt

ARl o)A, Sl#, A, 4w 2 AL AEwe vt BRsE AN A3}

= Table 933+ 2t} ol W7h An EW-2 Al A% 9dsAA the Azl ol
Hal frelfow e bR wetow 1 ofF uid fFow RATh ALdF

ZFll = 05% SMS A T7F 7 e HrbE wodtl Aukz el s eE A8 F %
TW A2l +e 7H4 92 H7E Byoer v Az Fdel o242 AolE Holx
okt A 6L AHE FHe AAE BHYgow TW A FE A3 g2 g+

Se 2 Aol nolA Yk
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Table 93. Sensory characteristics of peeled potato with various treatments
during storage at 5C

1

Storage time(day)

Treatments™ 3 6 9 12 15 18 F-value
TW 187 180 WPogb abygD 5 gBC g AR 75A 91 97"
0.85% NaCl 157 15  "18° P40 55°  P50% 754 2537
Offflavor 05% sSMs  20°  15° 47t eart 550 M43t 574 732
EW-1 23° 28 P32BC PgoBC 50N P3ght  ggY 557
EW-2 20°  20°  P22° P35°C 50% 50" 650 12607
F-value 070 169 258 298 018 473" 146
W qoiB Pg7h 93¢ Pt g gBC bogBC by ot 31T
0.85% NaCl "6.0% "50%" #5288 @50AB abg gBC abg gBC b3 ¢ 369™
Appearance 05% SMS  “75%  e7gh g 3tC a5gt b ey ghaygb g3 g7
EW-1 gt b55h P40t 43t a3t 43t o oP 5597
EW-2 P51t P52h ®4gap 35PC ®33¢ o7t P22t 94
F-value  7.04™ 341 749" 517° 202 317 6217
TW €35 Past 7B o3t st o5t P1gic 760"
0.85% NaCl 58% P33B¢ P3gBC  bgsB b3 gBC eggBC  bosC 59"
Color 05% SMS  “7.3% %68 g g5t a5sBC  ag Al ey 50 g7
EW-1 begqh o Pg3h gt PA7h 40t P45t P23% 0 230
EW-2 b2t PgoB P3gl PeggBC P3oBC o gC bosC g4
F-value  7.60° 13.10™ 19.45™ 994™ 803" 3407 844"
TW ®63% 634 58 458 43¢ g 28Y g4
0.85% NaCl "6.3% 65% 50° P48% 47 %385 27° 1015
Hardness 05% SMS  "53%  58% 45 m328¢ PosC bogC 2.5? 595"
EW-1 be2t 578 58 P ABC g 3BC ey gABC 350 360"
EW-2 ot 60N 583 3B mgd o ysfC 30° 57t
F-value 361 042 096 187 38 4247 09
W P38t 42h  0° 27 a3t PIgt PIgt 405
0.85% NaCl 58"  4.3% 47" 45 35Pc a3 9BC abg 3t 590"
Overall — 05% SMS  %62% 63 2% %28 9P 2378 338 3777
acceptance EW-1 d50h 48Y g 2MB P ohP a3 @AB g ghB A gB 935
EW-2 550 428 P3gP 3 3BC abggBC aggB o abg g€ 740"
F-value 310 173 921" 230 2797 305 207

YRefer to Table 11
Means with the same superscripts in a column(a~d) are not significantly different from
each other at a=0.05 as determined by Duncan’s multiple range test
"Means with the same superscripts in a row(A~D) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple range test
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Fig. 76. Changes in pH of peeled potato during storage at 5C.
* Legends as in Table 11
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Fig. 77. Change in moisture contents of peeled potato during storage at 5T.
* Legends as in Table 11
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Fig. 78. Changes in total phenolic compounds of peeled potato during
storage at 5C.
* Legends as in Table 11
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Fig. 79. Changes in PPO activity of peeled potato during storage at 5TC.
* Legends as in Table 11
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Fig. 80. Changes in hardness of peeled potato during storage at 5TC.
* Legends as in Table 11
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Fig. 81. Changes in reducing sugar contents of peeled potato during

storage.
* Legends as in Table 11

- 222 -



30

—o— TW

O+ 0.85% NaCl
—v— 0.5% SMS
—- EW-1

Total sugar (%)
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Fig. 82. Changes in total sugar contents of peeled potato during storage.
* Legends as in Table 11
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Fig. 83. Changes in sucrose contents of peeled potato during storage at 5C.
* Legends as in Table 11
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Fig. 84. Changes in glucose contents of peeled potato during storage at 5TC.

* Legends as in Table 11
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Fig. 85. Changes in fructose contents of peeled potato during storage
5TC.
* Legends as in Table 11
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Fig. 86. Changes in starch contents of peeled potato during storage at 5T.
* Legends as in Table 11
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Fig. 87. Changes in vitamin C contents of peeled potato during storage.
* Legends as in Table 11
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Table 94. Changes in microorganism number of peeled sweet potato with
various treatments during storage at 5T
(Unit : CFU/g)

Storage time(day)

1)
Treatments 0 3 7 10 14 17 21

Total cell 4 60x10° 1.11x10° 335x10" 684x10° 1.11x10° 825x10° 4.40x10°
Yeast & 2 3 5 6 6 6 6

TW reast & 950x107 5.35x10° 107x10° 7.04x10° 5.35x10° 1.73x10° 9.40x10
C‘C’gﬁ‘;ﬁn 1.20x10* 4.60x10° 850x10° 2.80x10* 4.60x10* 2.15x10° 5.60x10°
T‘g:tglll ncte” 2.95x10° 8.05x10° 3.40x10" 1.38x10° 8.05x10° 4.65x10° 7.55x10°
Yeast &

0.85% NaCl 2.05x10° 3.15x10% 1.30x10° 4.12x10° 3.15x10° 1.54x10° 8.90x10°

mold count

Coliform 375,12 285%10° 255%10" 3.10x10" 2.85x10° 3.45%10° 1.80x10°

count
T‘(’:t;lnfte” 7.20x10° 2.40x10° 1.46x10° 550x10° 2.40x10° 4.25x10* 2.20x10%
Yeast & 2 2 3 3 3 3 4
05% SMs  YEaSt & 500x10° 1.45x10° 1.06x10° 115x10° 1.45%10° 7.75x10° 2.60x10
Coliform 3. 00x10" 3.00x10' 2.00x10' 1.00x10' 3.00x10' 7.90x10° 290x10°
T%tg}mcte” 165x107 4.25x10° 820x10° 2.40x10° 4.25x10° 8.05x10° 2.65x10°
N Yeast & 2 2 3 3 3 5 6
Ew-1  Yeast & 00,107 2.25x10° 630x10° 4.30x10° 2.25¢10° 128x10° 1.08x10
ngﬂ%rtm ND?  500x10' 6.15%10° 4.15x10° 550x10° 1.05x10" 1.05x10°
Total cell 4 00x10' 250x10° 650x10° 2.50%10" 2.50x10" 435x10° 1.42x10°
3 Yeast & 1 2 4 5 4 5 6
Ew-2  Yeast & 50000 115x10° 310x10° 2.25x10° 115%10° 107x10° 151x10
C‘C’gﬁ‘;ﬁn ND. 550x10" 6.30x10° 9.05x10* 550x10° 1.22x10% 1.00x10°

YRefer to Table 11
2 <10' CFU/g

WATT EF ST

pul

jud)

1528 43S Bgon TW g9 0.85% NaCl =&
= HYPAZ 10° CFU/g FFollA 2194 10° CFU/g 3o Z7ts wbd 05%
SMS HzF+= A 144 A 74 10" CFU/g $3=9] w28t}
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Table 95. Changes in proximate composition of peeled sweet potato with
various treatments during storage at 5T

Storage time(day)

i)
Treatments 0 7 14 o1
™ 3.27 3.02 2.75 2.87
Crude 0.85% NaCl 3.08 2.95 2.81 2.93
protein 0.5% SMS 3.03 3.16 3.07 3.19
(%) EwW-1 3.53 3.11 3.10 3.15
EW-2 3.02 3.09 2.92 2.99
™ 0.49 0.41 0.41 0.29
Crude 0.85% NaCl 0.56 0.45 0.46 0.33
fat 0.5% SMS 0.60 0.40 0.39 0.36
(%) EwW-1 0.43 0.40 0.38 0.37
EW-2 0.42 0.39 0.32 0.34
T™W 1.11 1.02 0.95 1.40
Crude 0.85% NaCl 1.21 1.21 0.95 0.95
ash 0.5% SMS 1.41 0.92 0.92 1.37
(%) EW-1 1.18 1.15 0.90 1.38
EW-2 1.36 1.33 0.89 1.25
TW 2.43 2.34 2.41 1.71
Crude 0.85% NaCl 2.26 2.08 1.98 1.80
fiber 0.5% SMS 2.24 2.04 1.90 1.72
(%) EwW-1 2.40 2.28 2.04 1.70
EW-2 2.30 2.14 1.96 1.72

YRefer to Table 11

ul, 29 =433 E 3FF Polyphenol oxidaseZA &3
aTFute] thE s phenolase™ HAoluy A4 ZWe] f9lo] HiE &Aoot
o] zgo o8] AAE quinoneo] M EAFH A3y AE A E Q] FE

B
ok ZAojnt. ¥ Aol = 4Fe Zad WS gAsty] 9% wHoew ALE

AAsts DeEFs sto] Bastis FARstE ARt dajs Ae2fd 2wt
o 7] FuHl=ESFESY TS 30.03~30.72 mg%=E thE AT 33.49~34.36 mg%

F2 gtk AR mE Wake 276 Frbskel A 7~109

2~
~ T
A Y Ee £FES BYon 1o FE ok gadtE 23S nioy 27 #F
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o val F7HetN S & 4 thFig. 90). 27] PPO AL 268.44~369.84 units
Folom AG7ITre] FEFE Fadttir Al Srkste AdE Btk 0.85%
NaCl #g7¢ 2<% A% 394 101.36 unitz Z7tste] 714 2 W3E Bloen
05% SMS Hzl79 4% A 2144 Z7]o vl 3.72 unit 7}t Ag+E 7}
&d PPO &Ao] 714 AA T7hste] FulEsdd Tk fARE Ads B 5 99

thH(Fig. 91).

Table 96. Changes in color of peeled sweet potato during storage at 5T

Treatments” Storage time (day)
0 3 7 10 14 18 21
L 84.37 86.99 83.63 86.93 84.72 88.07 86.45
-4.89 -4.12 -5.45 -4.88 -5.29 -4.08 -5.89
™w b 29.52 25.70 32.33 26.83 26.93 24.82 28.83
AE 0.00 4.70 2.95 3.72 2.65 6.04 241
L 84.23 86.19 84.63 86.66 85.34 87.71 85.05
0.85% NaCl -5.21 -3.79 -4.70 -4.16 -5.38 -4.25 -5.39
b 2711 21.72 2752 24.22 27.05 25.25 26.57
AE 244 8.08 2.03 5.82 2.71 547 3.07
L 86.81 87.51 84.06 85.69 82.34 84.28 82.79
05% SMS -5.19 -3.49 -5.20 -4.38 -5.08 -3.72 -5.18
b 25.65 23.22 27.29 23.94 25.34 22.62 24.00
AE 4.59 7.18 2.27 5.76 4.65 7.01 5.75
L 84.50 85.61 82.50 84.66 81.84 87.04 85.57
-4.53 -3.80 -3.95 -3.65 -4.17 -3.82 -5.10
Ew b 24.777 22.27 23.78 22.42 26.99 22.80 25.09
AE 4.77 7.44 6.11 7.21 3.65 7.31 4.59
L 84.93 85.62 83.48 87.03 83.18 87.04 84.75
-4.54 -3.97 -4.94 -2.67 -4.56 -3.16 -4.96
Ew=2 b 24.54 23.41 27.13 22.13 26.21 23.28 24.65
AE 5.02 6.31 2.55 8.16 3.54 7.01 4.89

YRefer to Table 11
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Table 97. Sensory characteristics of peeled sweet potato with various
treatments during storage at 5C

Storage time(day)

1D
Treatments 0 3 7 10 14 17 21 F-value

TW bD1o89 378 PosBC apoh ag A apghag i 30 4™
085% NaCl "L8" 35" '30° 73" w8t 7ot 77t 17317
05% SMS %24 55 a5gh  daggh bygBC e gl b5 AR 4 38

Off-flavor g PLEC  3.0°C  PosBC bggBC bygB aggh abggA gy gy
EW-2 P15P 320 PooP Pogt aggB o bgsB o ag oA 40167
F-value 5949 166 1036 14.3™ 384" 50.23™ 52"
T™W 6.70  6.0° 53 g2h  PgoPC PgoFC Pogt 5497
0.85% NaCl 80" 6.7°F 68 578 agoB  agoC bogB g7
Appearance 0.5% SMS 7.22 6.2;“; 6.7‘?33 f&a,o;5 a}gs.sAf 353.31*03 5)5“:5 193
EW-1 70% 62 55 3.7 3.5 3.0 28° 1221"
EW-2 728 68 68 gt P38% P3P M3gP 11.38%
F-value 068 035 163 405 442" 882" 301
TW 7.3%  52FC PysP g shE by sC gD bbb 12067
0.85% NaCl ~ 7.0% 65%C a70° a588¢  PggC  copb  bo3b 908"
Color 0.5% SMS 7.02 6.3;“; 2?6.3;“5 b"zl,z(jD :6.8]; a5.oBFC b52?; 446"
EW-1 6.8 63 ‘5.3 4.2 32PE  co7f A3 3PE 1347
EW-2 68 65 P58 w2 P40® P38 P30® 9527
F-value 110 099 5927 485" 5827 9107 264
TW 65° 60 570 500 %604 w00 28° 3447
0.85% NaCl 7.3 68 555 %65 P10cd 277  38° 1034
Hardness  09% SMS 7.32 5.7ABBC 6.32? ‘104.555 abgﬁf*jc .:bS'ZED 5.02?5 252"
EW-1 85 6.0 5.3 3.3 250 4550 40 8.66™
EW-2 g3t 63" 65°  %6.3% P42 ap7BC 320 957
F-value 151 032 064 6277 808 313 154
TW 3t 53° 48% 385 pe30®  P27¢ P25° 120677

0.85% NaCl “80*  6.0° 63" "35° P37 P35 P32 927
Overall ~ 05% SMS  "55% 53 533  "38°% 0%  52° g’ 136
acceptance  EW-1  ®67% 53" 55 438 P23 ®30° P27 1204
Ew-2  ®72% 65" 60" ‘60" 33" 33" P30° 1320™
F-value 290" 079 139 5227 1823 182 322

YRefer to Table 11

YMeans with the same superscripts in a column(a~d) are not significantly different from
each other at a=0.05 as determined by Duncan’s multiple range test

YMeans with the same superscripts in a row(A~D) are not significantly different from each
other at a=0.05 as determined by Duncan’s multiple range test
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Fig. 88. Changes in pH of peeled sweet potato during storage at 5TC.
* Legends as in Table 11

Moisture (%)
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60 I I
0 7 14 21

Storage time (day)

Fig. 89. Changes in moisture contents of peeled sweet potato during storage
at 5C.
* Legends as in Table 11
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Total polyphenolic compounds (mg%)
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20 - O+ 0.85% NaCl
—v— 0.5% SMS
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0 3 7 10 14 17 21

Storage time (day)
Fig. 90. Changes in total phenolic compounds of peeled sweet potato with
various treatments during storage at 5TC.
* Legends as in Table 11

PPO activity (units)
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200 O+ 0.85% NaCl
—v— 0.5% SMS
—7 EW-1

150 —m— EW22

100 L L L L L
0 3 7 10 14 17 21

Storage time (day)
Fig. 91. Changes in polyphenol oxidase activity of peeled sweet potato with

various treatments during storage at 5TC.
* Legends as in Table 11
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Fig. 92. Changes in hardness of peeled sweet potato during storage at 5TC.
* Legends as in Table 11
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Fig. 93. Changes in reducing sugar contents of peeled sweet potato during
storage at 5C.
* Legends as in Table 11
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Fig. 94. Changes in total sugar contents of peeled sweet potato during
storage at 5C.

* Legends as in Table 11
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Fig. 95. Changes in sucrose contents of peeled sweet potato with various
treatments during storage at 5TC.
* Legends as in Table 11
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Fig. 96. Changes in fructose contents of peeled sweet potato with various
treatments during storage at 5TC.
* Legends as in Table 11
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Fig. 97. Changes in glucose contents of peeled sweet potato with various
treatments during storage at 5TC.

* Legends as in Table 11
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Fig. 98. Changes in starch contents of peeled sweet potato with various
treatments during storage at 5C.
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Fig. 99. Changes in vitamin C contents of peeled sweet potato with various
treatments during storage at 5TC.
* Legends as in Table 11
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3% w9y R B A9
T3 P PU-S600M 9.6ton/hr 5m 220V(32)
v H2Z() KP-40-16 20ton/hr 3om 220V(39)
=9 H3X(2) MULTI-VE 212 40ton/hr 50m 380V(32)

B 2. #AbmE AREA

Water nozzle

Flat Type Hole Type

Air nozzle

Brass, SUS A9  Brass, SUS Al¥ Brass, SUS A4
40° 25° 25°

9.6L/min 9.6L/min 9.6L/min
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Appendix 0. 93] Z3F 2L zvre BAAZ F7t

B dAg e &> 2AF 2 e kA
(Farm Product Prices Received by Farmers)
(9] - )
gk | A A 9 v} =ehA] s B
15kg 20kg 30kg 4kg 20kg 4kg 40kg 4kg
2000 5329 | 5154 | 44,038 | 8423 | 74,231 | 7,500 | 79,231 -
2001 6356 6,902 - - - - 44,460 -
2002 8,361 6,231 | 45,000 | 5500 | 75000 | 9,481 |100,463 | 2857

2003 11,832 | 17,491 | 60,185 | 15,204 | 83,519 | 10,667 | 99,630 | 3,000
Kg 3(B)| 790 880 2,000 | 3,800 | 4,200 | 2,700 | 2,500 750
* 2 0 FHEA AR (Agricultural & Forestry Statistical Yearbook)

2004. FEE(FAYE T5HE 31000-51023-26-01)
* 59 ¢ F3¥F (Medium Quality)

(9 ¥/ke)

aga | AAb A 4 w} EgA] Lls ==
Fekrg A2 (A)| 1,300 1,500 5,600 6,300 - - -
uhs] 2 2] (A) - 2,500 | 11,960 - - 4500 | 10,000 | 2,000
Egtol = (A”)
(2 2 7) - - 15,900 - - - 19,600 -
A (A’ or 1.7 ~ | 6.0 ~ 40 ~
A")/B 1.65 28 8.0 1.5 1.5 1.7 78 2.7

w AFRAE D sEsiyE 8 WEkA 5(2005. 9. ~10.)
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