Post-Harvest Treatments and Storage Technology

for Extending the Freshness of Sweet potato
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SUMMARY

I. Title

Post-Harvest Treatments and Storage Technology for Extending the

Freshness of Sweet potato

II. Objectives and Significance

This study was conducted to develop storage technology, storage
facility and post-harvest treatments, which inhibit rapid deterioration of
sweet potato after harvest. It will contribute to the income of producer and
consumer’'s right by extending freshness and increasing marketability of

Korean sweet potato.

M. Contents of Study

1. Respiration and Storage Condition of Sweet Potato

- Respiratory Characteristics

- Temperature and Humidity Condition during Storage
2. Storage Technology of Sweet Potato

- Post-Harvest Treatments

- Storage Technology for Constant Temperature and Humidity



3. Distribution Technology for Marketability of Sweet Potato
- Washing and Sterilization

- Packaging Technology

IV. Results and Recommendation
1. Respiratory characteristics of sweet potato during storage
Respiration rate of sweet potato is similar to potato and much lower
than ginger and carrot among root vegetables. Storage results of sweet
potato immediately after harvest on different temperature and humidity
showed that sweet potato stored at 12°C, 80%RH has a decreased

deterioration rate, weight loss and surface discoloration.

2. Storage technology of sweet potato

- Post-harvest treatments : As pretreatment technology of sweet
potato, curing technology and surface sterilization technology were used.
As curing technology, sweet potato cured at 35C, 85%RH showed 30%
decreased weight loss and more than 10 times inhibition of mold
development and softening rot, comparing to control. As surface
sterilization technology, surface treatment with spray washing of 0.03%
CH sterilized water after washing with electrolyzed water showed 0.7~2
times and 2~3 times inhibition of softening rot and mold development,
respectively. However, inhibition effect on weight loss was not
distinctive. Also, curing after surface sterilization was not more effective

than each technology.



- Storage technology for constant temperature and humidity
Laboratory scale system with humidity control compartment inside
constant temperature room which was controlled on the outside was
constructed for storage technology for constant temperature and
humidity. This system showed 32~36% and 32~52% inhibition effect
on mold development and softening rot, respectively compared with

existing methods.

3. Distribution technology for marketability of sweet potato
- Washing and sterilization
Washing by electrolyzed water, CH sterilization and coating showed
about 3 times shelf life extension from point of mold development
and softening rot, compared with existing methods of simple washing
and drying. However, results of surface color and weight loss was
similar with control. The coating technology with liposoluble coating
material subsequently maintaining surface pH under 1.5 prevents
secondary microbial contamination.
- Packaging
Microperforated film was effective as the packaging film of sweet
potato. It is concluded that 9 holes with 0.5mm diameter arranging at
certain ratio in packaging film can maintain humidity inside the film

constantly and inhibit deterioration during distribution.
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Fig. 1-2. Changes in mold development during storage of sweet
potato at different temperatures and relative humidities

_25_



Fig. 1-2~1-4¢} #Zt.

A A

ki3

Az, A

ZA}
10T A AdFEd= 555~81.9%= 7Hd =A vebd ¥4 12T A

o}

vAO

=0
3T

Z]
&

Heom 18Ce 20T vl

e
o et

=13
=

KeR
T

ol A 36.4~44.4%= 7H o

Zo] WAool 182~80.0%% & Aol

oL
=1

1=y
X

I Res

Bt usd
S

of 71 WA uEhd 12Tl e Al
F RH 80%°1 4 27.3%= 7} obg4 vk 85%

o] e FrF o= 36.4~44.4%°] H]

o

2=
H

o] &=

10Cel A%

=
=

oA} o] iLyul

NJo

e A s o 2dEA 9

o] zpel7b A yEbd A3

o

B
of
Nfo

=

el

MR

Asfol .

10C e 444~

<
T

100%, 127C°] 9.9~100%, 18T <] 9.1~36.4%°] A= YERLT

A

A% 1054

-
T

APsRqow, I vigom

a7

Y A

] 20°C

= =]
= ©

tol A7 454 A ol =

S

17] A%

}}E >

A% 170E ool &

-
1

Aol A 100%0] 7H7he AFE Aol

e St

o

ol
A

w8 10TAN AFE T

218 TFig.

Jepd 9

bl

18C el A

—_

o}
1

o

Aout, may

_26_



120 120

—e— 10-80 —o— 18-80
—O— 10-85 —O— 18-85
100 4 —¥— 10-90
—v— 10-95
—m— 12-80
80| —o— 12:85
—— 12-90
—o— 1295

60 1

Softness index(%)
Softness index (%)

40

204

0 20 40 60 80 100 120 0 20 40 60 80 100 120

Storage days Storage days

(1) storage at 10 and 12TC (2) storage at 18 and 20T

Fig. 1-3. Changes in softness index during storage of sweet potato
at different temperatures and relative humidities

14014 ZALE whe} zro] kA Sk Wold do] <oA% oz 1FFE R

AdEedzE A% 1069 F 80%RH A 9.1~100%, 85%RHIA 9.1~
100%, 90%RH®] 44.4~100%, 95%RHOIA 36.4~100%2 ZAMH oW, AL
Helol A AolFErt HE5E Afs BALEE wolx s Aot mEkA
AL -5k 20d 19wk A% A ANFE DAAES 12T 80%RHF 18T
80%RHO A 747} 9.1% = A 7HE oA=& A7E HoFArh

Fig. 1-4& o8 AF & - F% 200 105Y FeF 2AE aignpe] w3t
ob& WstE e Aot

10T 12Tl s myvtol s Adigel @Al A3 A 717k
A Wolrt Ms wASA Zgkon, 18T o] oA+ AX 1
Bl wold o] yelr] Al 53] 18Tl A= 80%< A=l
TFukel A9 A 1058 Fol o 60%9] Lol&S vEhdl whE 85%

o
1

Y
o)
rob
&y

_27_



120

100 +

T T T
o o o
© © <t

(%)ones bunynoads

20 A

20-95

18-85 18-90 18-95 20-80 20-85 20-90

18-80

Storage Temp-Relative humidities

Fig. 1-4. Changes in sprouting ratio during storage of sweet

potato at different temperatures and relative humidities

Fapel A wolsh Al

A3E B

£l

o g} ol

A

ke s
=

01_ :

wo] wolso] 100% = A

7}

2 ®BuxE3 9(Jeong, M.C) 3k 20T 2% A 15

e

)

—~
fIte)

Fol SEA e

A
o

=]

o}

Fol vebout 1I8CAHY =R

_28_



—8— 1880
14] —o— 18285
—v— 18_90
—v— 18_95
121 —m— 2080
—o— 2085
104 —— 2090
—0— 20_95

Weight loss(%)
Weight loss(%)

0 20 40 60 80 100 0 20 40 60 80 100
Storage period(days) Storage period(days)

(1) storage at 10 and 12TC (2) storage at 18 and 20T
Fig. 1-5. Changes in weight loss during storage of sweet potato

at different temperatures and relative humidities
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Fig. 1-6. Changes in Hunter L-value during storage of sweet potato
at different temperatures and relative humidities

559 34wl A% F Hunter L-value?] W3l 1
2 W yed A ggkon 1

0Cet 12T A%g amte A= s Eel wel L-value® =Fol7F UL
Tk = 12T 80%RHSF 10T 80%RH, 10T 90%RHel #7443k atulo] A= A
2718 VI E FAS AL Aoy Tl Um A A=A s A%
Zrol F7hstel uwhel L-valueo] #Addo] F=e Ak weba 10T 122
Aol M vkl B AE fAehr] Asi e dileE 21S 80%=
Ast= Aol mpgA s T w3 20T A artol A= s

[e)
T
Aol &2 AT dels FAass AFe dEa dfl=d, o=



2 WJ_ W < 1% — J — aw JW# C L
< ok — X0 g o g W A9
15 CONC B S S S A T
o & ! .S 2 cm qro = J_,wc iy ﬂﬂwun
s o B Iy T Y N = B M WO
N — - To o
v & ) o Moy oo X ®E
“: § o B 2} o o mrm noE T
s Py —_— il ~
. =B MM | T Mu W ! w,* ol wﬂuu T
W ) ) ~ ,_l — o r J ﬂmL
(e g M Wo Ho W i < R = MM o,_ o T M.:L_
< ’ ¥ 5 o M = o o
N m m m ﬂg il i > LM % " 7o wil W 3
2882888335 17 e T o = - Do
oo'e'e'gg'e' [ ® ~ &y O .~ oy O I == E T o= ny
bobbpids S £ g g SO T S
S & % & = 2 % o o == B T =2 _ &8 zm . g BN
anjeA-e Jajuny b < 0 _ dﬂ I ‘a o — ‘U| ~o
) _, . (@) oxK X ‘mﬂ o~
O S H g =T qr e ~ ) 0
s = ox o g o ROW = tlo
= B =8 SN o — o =% 0
S © - o o R = o
T o) !
T R L i REER oA om %
P ] = oy mﬁ S W = WM & = ol = m
g iy il
5 28 = § oy gy BF oo
[ N m ) = %O i [ERRC = ) ) B =
) < O = < FI Q
le g o = T S w_. N o4 = K gy A
g © s = WE x £} _.ﬁ ~
P o = ® SN o (I Lo
© 3 = 5 B o - x5 M iy ! ] 5
a R — ~ =
.8 & 9 & mr TR ﬁﬂ v L mL =
# % g2 O e H T 7 o =0 8
g & v ) o os A% o oww gy
5 0 = ROW o Loy )
oooooooo » g o~ w B B w Mo
55352988 Lo ’ .9 | NF R - %o T P x
FobbEI T A = S S T )
T © — SN ] X m M
8 o mowogg T o T
e 2 o = 9 N OB O 4 5 o
i SIS CEEC ST = S-S

A

]

1:1_‘
b R

Z1 A0
-

Toll A=

Tk 18T 20

_32_

Aoz dEA UTH22).

-
T

Fo] Ay

3



Hunter b-value
Hunter b-value

0 15 30 45 60 75 90 105 0 15 30 45 60 75 90 105

Storage period(days) Storage period(days)

(1) storage at 10 and 12T (2) storage at 18 and 20T

Fig. 1-8. Changes in Hunter b-value during storage of sweet potato
at different temperatures and relative humidities
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Temperature Humidity

Days fungi soft rot sprouts
() (%RH)
30 75 3
5
7 + +
35 3
5
7 + ++
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5
7 + +++
35 ) 3
5
t
35 3
5
t
95 3
5
t
40 75 3 4
5 +4++++
7 +++++
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35T, 95% RHelA 39 A& x7o] 0.25%, 30T, 95%RHIA 39 # 2] x=119]

055%7F 7bg %e e mel wE FolY AdzANA Y dote £

¥ 2-4 DT £ FEZAE FolY 9aF THA @5

Temp. Humidities Periods AL Aa Ab AE
30 75 3 1.718 -4.176 3.566 5.75
5 4014 -6.418 4.212 8.66

7 2.930 -6.774 3.412 8.13

85 3 3.762 -8.648 3.396 10.02

5 3.786 -8.562 4,636 10.45

7 1.730 -6.644 3.676 7.79

95 3 1.802 -8.146 3.072 8.89

5 -0.948 -3.336 3.508 4.93

7 0.002 -2.844 3.608 459

35 75 3 0.632 -0.08 1.778 1.89
5 0.480 -1.856 2.662 3.28

7 1.218 -2.81 1.83 3.57

85 3 0.402 -4.958 4.312 6.58

5 2.246 -4.582 4.502 6.80

7 1.376 -3.656 2.832 4.82

95 3 0.146 -0.048 2.304 2.31

5 -0.552 -1.998 2.956 3.61

7 3.356 -2.796 2.718 5.14

40 85 3 0.830 -2.29 3.202 4.02
5 -1.04 -11.358 2.574 11.69

95 3 0.146 -7.172 4,238 8.33
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¥ 25 nT0le - $EZAY FojY EF TUAE ¥

Temp Humidities Periods Initial After Curing
(C) (%) (days) (g - force) (g - force)
30 75 3 1671.78+292.39

1657.45+149.92
1681.24+208.29
1710.02+163.97
1745.38+239.79
1598.79+247.20
1865.62+197.93
1567.00+170.07
1727.92+248.13
1664.78+340.28 1731.96+205.50
1635.28+128.91
1635.24+202.39
1708.98+154.82
1641.09+143.35
1646.51+147.12
1753.76+219.06
1591.66+445.08
1650.39+245.42
1901.71£259.22
2414.77+405.37
2109.96+425.34

85

95

35 75

35

95

WO W] U1 W] 01 W 01 W 01 W 01 W[ 01

ARtA o7 FAEES FREAAY 2= FRo wo xWAETE S3te
= Astaga Astzhgo]l AyHA Auk(Kim, 1989). & oAM= WA
Aol olgt Astade] HASA Hi g A= B2 Astd ol

H A Fojg 257l =& 40TCoA 27 FEH} oF 477.3g - force
AL Z7tsteE 23S 1l wbhd 30Tl A ¢F 22.4g - force, 35CelA] 1.3g -
H

o

force2 #Astes AEgS HYouy, dbbdo=r Frlst= AE
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¥ 2-5. Sod. hypochlorites®} ClOz¢] F&=¥ 3 7v FHA T I
A7t A o5 = 0] A7t A o5 = 0]
control 1.1x10* 1.2x10*

SH. 01%  8.0x10° - ClO; 0.1%  1.4x10° 2.2x10"

3 ClO2 4 4

SH. 015%  9.0x10 - 5.0x10 1.8x10
0.15%

SH. 02%  2.0x10° - ClO; 02%  1.3x10? 1.2x107

S.H. : Sodium hypochlorite

¥ 2-6. dE Yol vrd vl ¥HATIH

ALt A i =3 0]
control 2.1x10° 6.0x10"
0.05% AW 8.0x10° 4.0x10°
0.1% AW 3.0x10°
¥ 2-7. ARG o EF T Tl FHATEHY
A7t A i =% 0]
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A& 2kst4= pH2 3.0x10" 1.0x10°
A& 23k pHS 1.0x10" 3.0x10"
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22 10ppm 4.0x10° 8.0x10°
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£ 2-11. 98 AT =2 A 17vte AF F THH s
FAAM 71 7HY) Control SH AW EW
0 56.77+371 52354147  51.05:2.26  54.80+2.84
3 57.17+341  53.11+1.74 51624247  55.76+3.40
4 57.19+326 5326179  51.71#1.95 55434354
Lovalue g 57314265  53.09+1.64 51924224  56.03%3.15
6 56.73+343  5294+1.77  51.79+1.92  55.42+2.76
7 57.08+3.23  53.11#1.6  51.98+2.06  55.48+2.93
8 56.78+3.00 5290181  51.75+1.72  55.76%3.11
10 56.87+2.64 5313163 52194208  55.70+3.06
12 56.65+2.93 5344192 52344209  55.79+2.94
20 56.80£2.92  5299+1.71  5245+2.00  54.98+2.81
0 8124291  11.21#2.75 10374240  11.75+2.39
3 7804253  1057+227 994206  11.024255
4 773£267 1056237 10.00£2.00  10.90+2.49
a-value 5 7274205  1051£231 9844235  10.62+2.65
6 776+2.38  1055+2.31  9.84+198  10.68+2.42
7 751+200  10.31#2.16 9634200  10.71+2.43
8 7614198 1041235 9824200  10.42+2.39
10 7524197  10.12+211 9174155  10.86+2.09
12 814+197 1042223 9304185  10.55+2.41
20 812+¢1.88  10.38+2.14 9444193  10.97+2.30
0 1401:1.92 14014175  1455:196  13.67+2.74
3 1386221  14.00+1.79  1476+1.75  13.69++3.29
4 13614198  1385¢1.97 14614198  13.80+3.15
brvalue g 1351£1.93  13.6641.87  1427+195  13.17+2.96
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10 13494197  1390+1.87  14.66+1.80  13.23+2.73
12 13.80£2.51  13.7942.14  1464+1.74  13.39£2.90
20 14.23+2.67 13804197 14954201  13.06+2.72

_68_



0.1% & ol A 202 A 2lAl Bt

ol =

I

7_|L

© W o N o] N X ¥ 0w P B o ~ %
"o " wON T o NT a7 o o o -
T By %% © T S X g Y 79
®n % ~ " oo T8
o T T N MM o3
i ol o E ™ ) o] o) B wx g
U1T A T 3 KON T RO do Mmo 5 © pi 3
< M- al 7 WX o o s N o)
X ,L;L Z..ﬂ :IA_WL o AT HA_l oﬁ! vl ‘NL >
WL = G o X ® ™ <
5 o_H = X I ~ = R og ) 5 70 w
z.o :L o ‘D! AT S Eru :.ﬁ 1! ,m_w AT T
v O oo T Y R M i = N
AN RO g K S S TE
A T W OF - 2 T o Calny
. ¥ Moogr T S o5 MW o i
T o oo BOF oS ~ AT w e §7
o] S L T o ow AR 2y W
g s 2 FITz wo T e TR
W X W Kk <o T o] & ™ <o T g ww_. o
F X0 il " o X K oo oy = M -~ H
o N e ) ~ @ o o= N T T
T WO L, e W% ™ OB & ~
. ® o N li g W o W 5
lal:s WoAE & o e n o= @ x TR o
Sy Moz o K H gov! oy o X ® o}/ ™
o = SR I R S I G S-S T
A = oﬁw xo ol o m b =~ Ho MQ.M N R S -
- TN o~ A T K oo ) W ow T L
Mﬂ Nluﬂ [m! ,u.ﬂ ﬂﬁ %T_ Ot 2| o q L.O 0
1 MW (- ml, Ak Y o o oo = W_u O > T
GO A T ~ &+ — MW ™oy ° .
te b Scw_ & 4T Tegdx”
SR T R O T O A
o 2 o = : How U ER)
S o o MR CXY ny Tool AR Ho R B F

_69_



®2-12 475 FF 9 $yol 4 nyep 2R AFEFY 24
Faol

A = At Al E 5 T
0.05%CH+0.05%CS 2.5 x 10 40 x 10°
ojut Ab2= A= & 0.05%CH+0.01%CS 35 x 10* 34 x 10°
AAA AR 00396CH+0.05%CS 3.0 x 10° 1.0 x 10°
0.03%CH+0.01%CS 6.6 x 10 2.0 x 10°
0.03%CH 6.2 x 10’ 50 x 10°
0.05%CH 50 x 10 1.0 x 10*
AMESE () 0506CH0.05%CS 3.8 x 10° 40 x 10°

A= 5

A Aa  0:05%CH0.01%CS 8.1 x 10 1.3 x 10°
0.03%CH+0.05%CS 5.3 x 10 19 x 10*
0.03%CH+0.01%CS 1.1 x 10 3.1 x 10°
A FS e 80 x 10° 9.0 x 10




I ENE

p 84

ko)

s}

il

0]
yul

o 9%
o7} 10'0.2, ol H ZA}

P
T

[e]

RevARyi

stol CHeF CSE @5

S

|

o
RS

EQow
itk 10°

-

T

Ty

I BN T P TR E T oo 0
Nox H Mo o n T = " o} o
o M_ o M o W o) ﬁ W o o}/ T 2
R LEZ®% TR 3 ERE TR
suF2 *ILTLe zia. FLog
R >, N o cul o S X
TR A S R I IO~ -
) m = < A J) W ™ o BN o % i
7w~ 2ET T e T HgET TF
& gpw o™y =gl 8 F
S ) of M oo W )= < 0 —~ = N
) Fn -z 5w s I R e >
oo Kl o T M T O T X W g e H x°
S o 3 O T 4 3 .
- - T T ) o o o S~ A < o Tl
jo 0 _ ﬂ_OI WL AT :.L 0/0 &o i =1 oy e ;lmﬂ
C - C ST T T e N o _
M~ b2 ~ = —_ = o Gl
—_— mi o —_— AE 20} (@) _— fi%o) L i H
Fowom T R . T moT 5
bien BrTmiE fowa Fawd
S Ew M E T Rgwr gw ®e
g P o om LT oew T2 aw  powdw
— o 0 ) — 1o . 7D
5D g a3 Afzﬂﬂrﬁ SR o
T - T I T IO B N
T T < —
2 VT es g i EETLDy
Ttz esflIEITIEEIIEC
< o 2w o e, TN A T o _ o
g B F kg el yrr - w ®op g
ko S Em X M T om o oo BF E o 58 o owm ok
RN BT - T T K & o= 2 M E LS s A
- WO ok S ¥ oz S X o = o
N G R A I - G R
Y IS A= S B B = WO o B T M o= =
o= M m e I B0 B O X e o=

AAT7F 0980140 = 13}

_71_



—e— Control

—O— ECN

—w— WCN

~ -

(%) ssoj1ybram

20

18

16

14

12

10

Storage period (days)

<7t =+ ECH7F 0.13o= 7%

ot xt¢ WCHZF 242F oF 0149 0.15% yvEtstew, ECH7F a1+

514

3

344l <]

Aol ¢ 0.24% =2 A,

B A

S CHS

s

shgot FEFE 1A AH

}1\_]__

Al

KeR
L

13 2-13

N
W

i

o

A}l

At

3

BRI

12+ 3]

ke
T

kel A% F ARE WS

433 v, A7) el w

9]

il

)

WCH

2~ -
S

o Z7t
09382 7} vtow x4+ 1.18

STk WA A

5~097% 7}s

-
R

< ¥k WCH

7} 12302 714 =

_72_



25

—@— Control
—O— ECN
204 ¥ WCN

Sort rot (%)

T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20

Storage period (days)

a9 2-13. 0 BRI nThY AF F
% =

WCH 9.7%, ECH7} 5.0%°] A3 w7t EFAssiod A% 27 18

el = 7h7y 22.8%, 221% H 154%2A =2 Fajddo] wHAstA
a9 2-14= At FEFR 14 AHE oF CHOR &= A g
=

g Zbzkel aatmbE 20T 9 2ol AgeHA F3e] ALY WItE

o EAATEHE a9kl A% T o] HAES 1A 3] A o3
AAE = dden ARAFE)E 0.87~089¢ FFol ). upebA Al H
W Fgo] MALe] F/EEE RV 088%/day2 A 7Y wsid

Fol . WCH++ 0.61%/day= W9

2

_73_



—e— Control
14 4 —O— ECN
—w»— WCN

Mold development (%)

T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20

Storage period (days)

3¥ 2-14. £ 3 AEEHE 19 A F
xS &

T AGAI A AFRHGHE EREAE AT 6974 dE&2T 10.0%,
WCH 4.8%, ECH7} 2.8%¢] #3%o] #s|7t #Astd o A 27l 18%
Aol 47 15.0%, 11.7% 2 77% 24 =& 7

ol doll Al ArHE wiel o] £EAl w@r] HF QaEE AFuEE GATH
FHATEE UHoRAE AaitsrR 14 AlFE e o 0.03%S CH At
TR EFAHGA AFeE A7 b ERAellen, 1 &3%E 20T
WA alRol A AAES e Ay gz vste ARE LA
) HH

o
=
9 2~3AE oAlste e wvt Ao

o

wol EAES 44 07~2

U S AaEl AdARAdE dEol dnlste] va A E o T

_74_



s ARZe A

Y =

A 3 A.

1A A

300~615Kcal, 4.4Co4= 43

1
o

o] 0CellA
1079~1588Kcal= A Z+=}e] 2ujo] o] =1

-
s

1~844Kcal, 16°C el A

A sre

= =
- o

o o %]

o 3T
A=l

oA

ea

m]
o)

ANM= T

>

,AO

Yetaz 15T o]

Az

oFU ek, 95%RH o] 4] &

Ae AA et

-
T

At ol

o7} e

, 80%RH ©]3a}l<]

o

A s

s
=

o

Fge wA

o

= 12T ~15C9 A

BA vk AFLs

o

= 85%RH~90%RH R #loll A 23t

Ahse

’

S7NAA, A=AE, 4714

Aol deH2s

0] 2=
AR -

el A &8sk =

o

g1

S|
&

Aol Ao

A Folof sh mipule

oS o
= T

STA Sy

145

A

]
!

o)
Am
;OO

o

1¢] Anl7t ¥ gk 2y, e

i

_75_



o]

T

j=13e]

=<3

1

o gt A

LI

1

A2

3l7] ol

S
L
.

48

o, & AelA

Thel A A3
]

o
X

[e)

=
7}A] a1

sho] 97]¢]

S

$7hA A AL
o

=

=

vl
=

2 A

T

)
pad

A gelol we wgo] 2o Wi
whebA, A7)

s —
5 o G ESEL 2
o IR S
= Mo e Joo= Am o <] o
R T o A% T = &
Sl Py e X N
n < 9% M o] woT T W W
Ry WM%%% K
B T w 0T pw F W
o do call=- RGN <
% il ﬂ B % m <
= - f o — T 0
= a d g eI T e
q ﬁ = G ) !
G p ﬂm 2T oL % Mﬁ
Mwm MNM ﬂ LO EE ) 1_,_A|O ﬂ Og_ _
N T <A I B 0
% e i O T
H — of T Az X il
s ) M JI NS H_A| fite) bo ﬂE
A 5 oo X "N
N dlo FL B! —_ il N
koo o T w M
T R T M L
°orw o dp ! NExgE e
TN AR 3 %0 p o T g W T W og
4oy = < = N om o MOB T =
X Az 1) A wr A <N o T
Az e o) o L w AT
ORI s ¥ 9. ?E FE oo
o X . T A N . = 03
T 7 %O R ﬂ_ X TR S W oW
oo Mo ﬂ I T
R & & =T TL L a
X B % . 3o o o B %
N ome o R N ~ o W oM o Ap "

A el

o HjA| e =M

_76_



o
ﬁo
o
Nd

e

™

file)
_EB
i
N
AJm
|

o
ﬁo

;.oE

o BAR oFold Wi I

—~—
fite)

5

]
H

7%

ol
=

29 A%

7h Al

o
=

i

B Aol A A=

[
7<O]_'C_‘

bo] mFvhel A

A3

jany
4

gl

A=
o7 A&

o)

4|

ol

—~
fife)

Ho

o
E

)

7o)
ol
Nd
]
A|m
<

o
il

il

7] shgstel Zo) A

Eay
=]

24, 7t

=]

bl o,

S

THA ==

© 2=

3

I}

&S oA

=
K3

A4 A7 e &

o

_77_



°
|

(%= 1]

%7 wm= 7}
A g

7}

HEA02)Wel

an, Bgdel

—~
o

-
1

—

dolt ¢

3} 7]

wh

Pz7)e] BRG] A A

A o] kel &

e we
=xAHAD 9

Sl

=]
-

A

H

b vdAel B

7}E3

e R
— =

% 3tol

7}

-
R

0
i

(13)ell A &AL =

3L

E 7)ol

7]

A 2p= v,

ol
T
A

5

s
)l

~
o

i

AL
00

=
‘Zrl

FoA ot

Az

(16) 7H=ol w&

Fa 2 9o =

o

Hl} %]

S
=

o) whebve] Az

M

T
T

%

g]

B}

5
=1

1)

O WS Zol gt B Al

oo
w2 I

=

o

Do
o

A Bt

2 AAxo = W=

o

=

L 17598m'e] =7]9] heating and cooling”7] 5<%

2

_78_



XM

N

—_
o

E DR E e

-
.

EZEEH 745

B

Hlolu wha (82 20kg)el ol

=
| SN

[= 1]

An)\Uu E
/.
0 I e
A
7\A{\
el
m\/m‘\
/
| \
) ]
(8] IS
- o

_79_



(= 2]

[= 3]

T
T

N
Az

11 :

B!

O

aekA

12 :

=2
0

N
ol

_zo

m

il
3

o5

_80_



25 vl g

29 32 FLHEALWL HEH AFLY 2T AR

_81_

e



B

—

Nio

—

A, Curing % 2erA] A<

AF
=

A 2] 24

%l

e vkl A4

Fig 3-3

g3t

80%°l A A

Bt s
==

£% 12¢,

ke
T

ki3

Fef A2

5|

R

185 1

curing *

il

14 AE ol Q)

ol o] 3

gl A

A5

o 2t

&toll

b

AF

FA e Tl QoA b ve

KeR
T

O
THFTAEE

{a
.ﬂo
o}

.60

iz A 174dedlA 410

O]T‘E

—O— S-Curing

—@— Control
— S
—&— Curing

35

T T T
5 0 5
2 2

30

(%)ssol 3ybram

Storage periods (months)

Fig. 3-3. Changes of weight loss during storage of sweetpotato

treated by different pre-treatments at 12°C

S:sterilization treatment, S-Curing:Curing treatment after sterilization

_82_



%9 THTAES YElW o]F oF 455%9 FHAES et AN vwst
W 36.26%9] A HEEO oA ZHE e o2 UEyH. oot &
2] curing A< A 2 curing ¥

7} 253%9F 559% = A curing T WS =
&

l

9 oF 4279%9) 387%° FHpAE eho] Aeld 2ol thello] curing
Ael 7ol A4 Az A% $49 598 JEA Ado) AaHw

A 3

&)
0Q
w
[\
r
Y
o
2
et & oy
Ll
>,
o
rot
!
-
o
=
lo
Y
o
ofy
i
Ol
)
1o
T
9
o

AG71Zy & agtutel A sk Rl 2A 330l T4l oF He
(mold rot)&} Matol 9]g Asl(soft rot) = VEFE 4= St} o] Full= u
nh FHO AAE Z2A3} gto] o] el i AFEE W= cruing
Aot agwp W] RIS AstE AEAYr 2dE UEla e
Ao el i 9]

AG71F 5 gk wge] AES T A 27| lEESt
18.00% 74 F7Fstdtk7E o] & wid of 867%9 #3eo] WA F7HE e
o] A% 67/l A= 61.33%9 = LTSS YdERYAT 53] A 371
A A7 Aatolel 162%9 %<& F7HES YErdATh ddAe = A4S aF
ko]l A A URelA 6.93%9] HFo] WSS YEWaL, o F A7

b T ANEINA] 24.44% 7 A FFol 7F Ak o] & A A 67 LA 25.37% =

o

_83_



100

—&— Control
—h s

—&— Curing
801 —o— S-Curing

60

40

Mold development(%)

20 A

O {J T T T T T T
0 1 2 3 4 5 6 7

Storage periods(months)

Fig. 3-4. Changes of mold development during storage of sweetpotato
treated by different pre-treatments at 12°C

S:sterilization treatment, S-Curing:Curing treatment after sterilization

2709 Feb ol ML FUUF 093%E wl WA yERY g2l )
3135.96% 2] ol A FArIE dEido] AT FolAM M w2 =
o] LS YetSitheuring AE oM At ok fFAsHA AR 1
Mol A 224%9  7HE wre o] MAES yrhlo] dixTek vlaste]
g o] el g EHE A A A& F Ao A% 3ML7HA
S7Fettb7E ol HEH e FEo] WAle]l FIbEo] ZAstel A% 67Hdel
20.26%° T &S UEtWo] tixtel Hste] 32.07%¢] #Fo] WAA &
HE vEE AeRE vEedn A4 9 curing BEA A FANE A %
71 Mgl e AR e 569% &S UERdo] gzl v
sto] 316¥1e]l EE B 5 ARy A% 2/HEe A 1687% % 1.76¥1e] &
& et Aok A 2 cuirng W Aot A AT 2 ocuring A 2T

S W A Jlgke] FAEEE FHels WARe] A%How Frhetn

_84_



100

—&— Control
R — S

—a— Curing
80 1 —o— S-Curing

60

40 4

Soft rot development(%)

20

0 T T T T T T
0 1 2 3 4 5 6 7

Storage periods(months)
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Fig. 3-6. Changes of Hunter L-value during storage of sweetpotato
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6.77
or.17
57.19
57.31
96.73
57.08
96.78
56.87
56.65
56.8

3171
341
3.26
2.65
343
3.23
3
2.64
293
292

812+291
7.80+2.53
773+267
7.27+2.06
776+2.33
751+2.00
761+1.98
752+1.97
814+197
812+1.88

14.01+1.92
13.86+2.21
1361£1.98
1351£1.93
13.45£1.93
13.41+£1.93
13.89+2.16
13.49+1.97
13.80+2.51
14.23+2.67

50.55+2.73
51.75+2.61
52.58+2.48
52.42+2.54
52.22+2.47
52.63+2.55
52.47+2.81
52.39+2.56
52.74+2.45
52.37+1.87

23.49+2.97
22.51+2.34
22.48+2.39
22.18+2.52
21.94+2.47
21.81+2.32
21.49+2.12
20.91+2.27
20.74+2.61
20.04+2.48

15.04+2.25
14.38+2.36
14.20+2.22
13.73+2.14
13.67+2.24
13.95+2.22
13.69+2.22
13.54+2.02
13.62+2.07
13.60+1.99

52.69+2.45
5341+2.21
54.48+2.25
53.66+2.36
53.49£2.50
535241

53.63+2.55
53.14+2.62
53.08+2.55
52.11+2.14

22.09+2.9%5
20.77+2.74
20.58+2.76
20.59+2.56
20.28+2.48
20.09£2.63
19.68+2.65
19.10+2.79
19.11+3.17
17.66+3.20

14.93+2.97
14.15+2.84
14.04+3.00
13.82+2.89
13.86+2.79
14.12+2.89
14.11+2.75
13.89+2.90
13.63+2.69
13.40+2.63

53.32+3.03
53.93+2.81
55.20+2.77
53.99+£2.81
5391+2.84
53.836+2.58
53.99+2.74
53.69+3.06
53.98+2.90
53.21+£2.67

20.34+3.99
1850£3.18
17.98+3.12
17.94£3.20
17.70+2.83
1804+2.92
17.27+3.07
16.74£3.19
1581+3.16
14.48+2.91

15.33+2.24
14.67+2.37
14.81+2.35
14.43+2.61
14.17+2.18
14.20+2.22
14.06+2.21
13.88+2.33
13.67+2.19
13.98+2.37

53.90+£2.72
54.43+2.9
54.47+3.28
.33+3.15
54.28+3.16
.21+3.23
54.34+3.06
M.55+3.34
54.42+3.06
53.71£2.89

21.35+3.02
19.96+3.10
19.85+2.88
20.01+3.01
19.86+2.94
19.77£2.34
19.41£2.50
18.66+£2.65
18.37+2.81
17181251

13.63+2.07
1361221
13.30+2.24
13.33+2.25
13.36£2.23
13.63£2.26
13.47+2.19
13.33£2.14
13.07+2.06
13.13+2.21
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Control ECC WCC
0 48.22+2.32 47.49+378  49.29+3.23
2 48.15+2.25 48.03+3.43  4898+3.15
4 47.85+2.19 48.07+327  48.78+2.97
L-value 6 48.60+2.33 48224289  49.08+4.04
9 48.75+2.26 47544311  49.12+3.07
12 47.63+2.73 47.69+3.34  48.45+3.02
18 48.27+2.75 47804325  4854+2.84
0 14.85+2.76 27.06+3.16  25.31+4.21
2 14.34+2.16 25.02+3.62  24.53+4.48
4 14.07+2.44 24564296  23.70+4.75
a-value 6 13.82+2.07 23534290  21.83+4.89
9 13.00+2.30 24.05+2.81  21.87+4.72
12 13.61+2.19 2257+317  21.76+4.25
18 12.87+1.97 21424352  19.56+5.47
0 11.88+1.85 12.06+2.66  13.36+2.63
2 12.03+1.53 11.634253  12.85+3.44
4 11.64+2.05 11.36+2.22  12.29+3.19
b-value 6 11.76+1.93 11.34+2.15  12.67+3.03
9 11.92+1.98 11424255  12.48+2.81
12 11.96+1.85 11454211  12.60+3.07
18 12.19+1.90 11.75+1.92  12.20+2.59
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