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Effect of a High Temperature-Curing Treatment on Storability in
Sweet Potato (Ipomoea batatas L.) ‘Kokei No.14’ Naruto-Kintoki

KANETA Tomoko*'%, NAKAMURA Nobﬁtaka*z, SHIINA Takeo*® and BABA Tadashi*4

* 1  Tokushima Agriculture, forestry and fisheries Technology Support Center,
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To evaluate the transportation environment from Tokushima, Japan to Kelang, Malaysia by overland
and marine shipping, we measured the chronological fluctuation in temperature and humidity in the
reefer container and the carton of sweet potatoes. Further, we clarified the effects of the curing
treatment and the high-temperature curing treatment before shipping on root quality during storage
in Naruto-Kintoki selected from sweet potato ‘Kokei No.l4’. By combining the reefer container and the
warehouse (which have temperature control), the optimum temperature (13C) of sweet potato was
maintained during the distribution process. However, humidity during marine transportation had a
wider fluctuation. After 52d of storage, the high temperature-curing treatment (42C for 36h)
significantly decreased the weight-change ratio and the mold incidence ratio on the cutting surface of
the root. After 23d of storage, the rot ratio and the disposal ratio for serious mold/rot on the root
were significantly decreased. The effects of the curing treatment (35C for 72h) on quality retention
(weight-change ratio, wilting ratio, and mold incidence ratio on the cutting surface of root) were not
apparent. The rot ratio and the disposal ratio decreased during the storage period (not significantly,
though). The high temperature-curing treatment improved preservation as evidenced by the decrease
in the disposal ratio of Naruto-Kintoki. After 52 d of storage, the disposal ratio was 4.9% in the control
and 0.7% in the high-temperature curing treatment.
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Table 1

B MPWEBIIREEORASE2AESICL, Ak
DA ERBEYFEI L B HEETeEMmEEL LT &
CFEREE LY IO LERSFHBELOKE EE
DO—DL LTEIFOLNATEY?, BEIRO SN TV 5,
HZzE5%E, ‘BRUS 2abEOVY <L EIC
U, FEREREEZBRHELAF2T7Y 7B LIRS
BAE 2TV, BEAENC L BRBE IR MR LT
Wb, 72720, R, WEEROY YL T2 1R
12, EHTOFEIMERZENELDDOTH D, —
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IZL7: "BRI4E 280H YA EIINT 3 HIRLE
MRIZET HHEL, FEFEOMBRY TRRAZT LN
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ZIZTEBMTIE, ERMEEY AT LAEBOWREELIR
HYH5EWT, REMBTELI Y TFBIUFREL
WHLZYY<AE (5 L40] oL —2 7 0THE
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REREZTo/0 £/, 327V Y I/BLUERY 2
TV 7NE (LT, BiEAE) ORERFEHECON
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1.8 %

20184E10 A FAICUUHER, 13CICRRE S ERE T
20194F 1 R T T CEE LA, SBEMEEH)INITOR
WH TR SN F YA (45 4K oMY
4 X (#200g/4) %, HimLHE - 8D EFERBRICHR
L7

(25 &k &, HERELER (MBD-1C, &
DBHEFMTE) B ILUBEHE (FRENIC-MINI, R
BERTHE £ — & — H W K16Hz, EIFIEE 3 5 H)
W2k b, MIEROMBE X U2 BF§ 5 HiFar e
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Curing treatment conditions during this study

Tempereture of treatment (T)

Time of treatment (hour)

Curing treatment
High temp.-curing treatment
Non-treatment

35
42
13

72
36
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WERHD) o He 20, S U AT R MROK E A & Bl S 3% & o~
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B AR — VECTEI L, W SRR BRI 4G H F T13°C
R L 72 s N TR L 72,

3. 2R

LB, 20194E 1 H25H 22526 H 2T, fli)s
WL MK R A HMT SR £ v 7 — (BVEERAEET) 2%
AT LAV F 2 _X—=%— (700mmW X 510mmD % 1, 500
mH ; =R R, MIR-251) TiTo 720 HHFEAD
(7% & &1 #60kg%, FOMMERTICHREL, EHN
SR ATy P ERBRE LA Y FaxXR—F —]
MM, [ % & W] ZHHE L 7co oL B Ik ] (R
PN AR42 C L2 B3 L 720 5700 S 360FR] & L7z 2 BH
ZESHNZE Y, ERI4ET TIR40C L Lo s ¢
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WALBE CE WA EE SN Z EAPSNITENRTVS
7o, REIFETOERMM S % 42T - 360 & L7z,
AL T TR AR L, FEBRE N (i
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4. EHHEIHBOIRE

(1) XS LIRS 201945 1 H29H 7 5 [A4E
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DWTFig. 1 1278 L7,
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Date Process Conditions of distribution Charge
20 ~ 23th. Jan. | Curing treatment (35C - 72hour) ] | Storage temp. 13T after treatment | ‘\”“ic“““”]}'nP}]’_‘:ﬁ:"c‘:iﬁiﬂrrfgrpl)l'uli(m

Delivery of Sweet potato
(Curing treatmented/Non-treat)

Agricultural production corporation
in Tokushima

24th. Jan. = n -
J Transport from corporation to Institute

(Overland shi - 40min.)

Tokushima pref.

Mini truck (Non-control temp.)
Kawauchi Tokushima City to Ishii town Myozai

Preoaration for test
High temp-curing treatment (42T - 36hour)
Packing for test cargo

24 ~ 28th. Jan.
(25 ~ 26th. Jan.)
(27 ~ 28th. Jan.)

Storage temp. 13T Tokushima pref.

[

20
29th Jan. (Overland shipment - 1 hour)

| Transportation from Center to Komatsushima Port |

Medium (4t) truk (Non-control temp.)

- o = ol - Forwerder
Ishii town Myozai to Toyoura town k ma city I l

Domestic
transportation

29th Jan. [ Palletaize - Vanning | [ Non-control temp. (3hour) | [ Forwerder |
[ Export procedure from Japan | [ Storage temp. 13C | [ Forwerder |
I Exporter | l Tokushima pref. |
30th Jan. 5 Departure
g § Transuport from Kom: shima Port to 20ft Reifer container (13C)
5 :o; KLANG Port, Malaysia Forwerder
< @ Shipment by sea (18 days) 5 3 3 e -
— =g . - - Strage tenm (13C) was kept by plug in during idelling time
17th Feb. g Arrival
Devanning/Warehousing Trailer for Cargo container (13TC) = i 3
9th Feb. " " " . ity Forwerder (Malaysian c f )
19th. Eeb | A | (Overland shipment by Truk - 10min) Container yard to warchouse in FTZ Fopwerder (Malaysian(corpiorstion
£
19th Feb. ~ 20th Mar. S Storage test
19th Feb. & Quality check (day23) Storage temp. 13C Tokushima pref.
20th Mar. Quality check (day52)
I Import procedure to Malaysia ] II-'nrwm'dcr (Malaysian corporation)
[ Importer | Importer (Malaysian corporation)
21th Mar. [ Carry out from werehouse (Finish the test) | | Midium (4t) Truk (Non-control temp.) | [Forwerder (Malaysian corporation)

Fig. 1
marine transportation

Process and distribution conditions of the transport-storage test from Tokushima to Malaysia by
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B R DR - IBEZALIZOWT, BEEREICHE L,
W I REE T A —, N Zaruar (DS1923, KN
FART M) —=ZFH) &, GaEE (2 — B
%2 & BUH R C Ol el T C) 28 LL, W
) v 7 REM20min. D4MTIlE, IR L 72,
WRBE T A —i, a7 FREEEEN (LT, BN,
[ B E4H] BSAo72BR— VN OLF, $1) o
WMBErUET LI L2HMIC, [25LER] AVD
BEAR— VHEOIMIEB X RIS, T T — 7S X [EE
L7z Rl L727— & o IIUE & ORfTiE, EHY 7 b
7 = 7Rh Manager (ver.2.16, Build30, KNI &K J
1) — ) 12X 1T

5. mEHWE

i 2% BRI 2 H 23 H e b5 X ONG2 H #2102, Bl liyiek
FEICH I L7s [ % L&) o EEZiA L7z, A
Hiz, EaBLOonElmEs L.

(1) B8 B [%2LeRK] 01RETE BKR-—

Yol oot <AL &
Fig. 2 Types of storage diseases during distribution on
Naruto-Kintoki root

a: Wilting, b:Rot, ¢: Mold (on the root surface), d:Mold (on
the cutting surface)

VA 14679 5 kg ; 28~304) OB %, 23HHB L U652
HEICHE L72e Bknl (20194E 1 H18H) oEH: (D
T, dwRARTE ) LML, kA (Ol gt
— AT HURR) 8RR R < 100) 2 L7z

(2) SABRE (s 4] 2HECBIEL, %
n, B, A v EEOL M B L7 (Fig. 2),
1 BT L oFAE K ThEhitskl, TnEhodt
O (FREERER/ WA x100) 2B L7z, 52H%
DOFEAERIZ2IAHE ORRMEE Lz,

AN, ARIEARMKIZ A E0354E L7 b ok X ORI
WO IR A ENEAE LD (Fig. 2-cB LW
Fig. 2-d) 248 L7z, B (Fig.2-b) RHEEL I E
(Fig. 2—c) 12XV B sk % 2 L7 sl pEse iy &
L, #4H S LSRR 2 5 A L 72 T2 o8 itk
L, Bk FETI KEI L OBEERZH L7,

T S

1. BEBERE

U A, EINE S (ERIRANERE~ N =),
g b (B NS B P ~KLANGH), Wi (e
JEE A~ AT H) ICRIL (Fig. 3), dadiiidho
W - BELAB LUK TRICOVWTHEN, HNEhE
NOFEMEE - BB A KD 72 (Table 2),

UL R OSEIREE (L, EN#EE O N A11.3+1.06T
(xDOBOBME I ERE, TR, #FHH2512.0+
0.77C, #LEEDOEMNA13.9+0.55C, FHMA13.7+
0.66C, M7k O BN A%13.5+1.11C, N 2%12.9=
0.97CTdH o7z (Table 2). HN - FHHNITH D ST,
WINDTRICBWTH VY v A4 EOJ@E# D13 Tl
R R L7z7s, ANORBEZBIE, EWNE%S L O
B W CEIRED £9.4% B L N +8.2% T, itk
RO ZFN£4.0% L L TRKE D> 72,

—75, PO, EPERE O PN A56. 1+
8.93%RH, HiMNAT71.1=7.64%RH, i F ko kA A
63.6+24.05%RH, #iPN4%63.5=20.55%RH, HrEE D
JHEN2%67.5+9.16%RH, #iNA370.3+6.62%RHTH -
72 (Table 2 )o i WUl 2 8 U, F6MN O &I
_TEy (BN X O b L < Ims G
L) OfEER Uz F 7z, PO (& E P
Wi b IRCEZ R L, LB, W Rk
JED £37.8% T, ENE% (£15.9%) B X Oy b
(+£13.6%) EIELTKELREBZR LI,

2. EBNIBICLDAEREDE
(1) 8 B WdElMho (2248 o
P FEFig. 4 2R L7z B RIE, 23HZICIEF =
T Y TR T2.2%, Wi ELX Tl.4%, MEALPLX T
2.0%T, EIMALEIC X % BEIE A BN 0 A3 A S 7z
52H 4 12133.6%, 2.4%, 4.1% T, MEALFLX & Lbig L
TEIRALELIC X 247 3 2 B A IR R s38o b iz
(p<0.01)
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----Inside caarton box Temperature(C)
===-Container/Storage Temperature (C)

100

Inside caarton box Humidity (%RH)
Container/Storage Humidity (%RH)

2 - 100
= 80 e ?
2 60 - 60 &
“é 40 i 40 st
g m st 8 &
0 0 !
0 250 500 750 1,000 1,250
Domes&ic transportation Time (hour.)
(i Marine transportation I Storage |
Fig. 3 Changes in temperature and humidity during distribution from Tokushima to Malaysia
Table 2 Temperature and humidity of the distribution environment
Domestic transportation  Marine transportation Storage
Te ; ©) Container/Storage” 11.3+1.06** 13.9+£055** 135+1.11"*
rature
e Inside carton box” 120077 137 £0.66 12.9+0.97
Container/Storage 56.1+893** 63.6 £24.05 675+9.16™"
Humidity (%RH
umidity (%EH) Inside carton box 71.1%7.64 635+ 2055 70.3%6.62

Means were “Inside Container/Storage

¥ Inside carton-box of Naruto-Kintoki.

**Means with different lowercase letters were significantly different among the different process based on Tukey-Kramer test

(p<001).

—~ ©1 Curing a
& 5 = High temp. ab
24 = Non-Treatment
E a
gﬂ ¢ ab b
5 :
Eﬂ 1
(5]
20
day23 dayb2

Fig. 4 Weight change ratio of Naruto-Kintoki during the
storage period

Means with different lowercase letters were significantly
different among the different treatments at each storage
period based on the Tukey-Kramer test (day23 : p<0.05,
day52 @ p<0.01).
The data are represented by the mean values and standard
deviation (n=5).

(2) % h AR [ % & 48] oZENn3E
EREFIg 5 IR L2 23HBOENIEAERIE, Fa7

) Y7 IX1.3%, i ALELX0. 0%, MEALPEIX1.4% T

WINORERX T B NIEAFRIINE ﬁﬁﬁuﬁ
bNaholz, —F, 52HZICE, F2T7) Yy IFXKB&
OMEALBEIX "C30. 7%, 22.7% T23H % L 0 & KIFIHE N

L7zDZxf L, EimLBLX CTld0. 0% % #EFE L T iz
(3) B By il 425 & 48] oSt

A EFig. 6 128 L72e 23H 20 B LI X o i e 5é A=

100 D1 Curing = High temp. mNon-Treatment
= 80
o
= 60
= a
% 40 ab
= |
= 20 n.s. .

0 - . b

day23 day52
Fig. 5 Wilting ratzllg of Naruto—Kintokfly during the

storage period

Means with different
significantly

lowercase letters and n.s. were

different and not = significantly  different,
respectively, at p<0.05 among the different treatments at
each storage period based on the Tukey-Kramer test.

The data are represented by the mean values and standard
deviation (n=5).

#30.0% T, MAHLX (3.5%) &L CH IS
FEEBHH S iz (p<0.05)0 F 2T ¥ XD
FEEHRIZ. 4% T, BBRBEEZ ST L’ T
X hol,

—7, 52HRICIE, MEALHLIX 4. 2% E WA L
7208, Fa7V) v 7IXTL 4%, EinlBX T0.7% TdHh
D, B, DWTEFa 7)) ¥ 7 X TRBIEAZED
WMz R Lz (FEEL L)

(4) BBREEDOHE B [7 % & 41k
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72 A S R 22
10 = Curing = High temp. = Non-Treatment

= 3
2 " a n.s.
E 4 ab
=

2

O b

day23 dayb2

Fig. 6 Rot ratio of Naruto-Kintoki during the storage
period

with different lowercase letters and n.s. were
significantly ~ different and not  significantly  different,

respectively, at p<0.05 among the different treatments at

Means

each storage period based on the Tukey-Kramer test.
The data are represented by the mean values and standard
deviation (n=5).

= Curing = High temp. = Non-Treatment

100 ab a a a

S
7-S 60
o S c <
== 40
=3
52 20

0

day23 dayb2

Fig. 8 Mold ratio on the cutting surface of Naruto-
Kintoki during the storage period

Means with different lowercase letters were significantly

different among the different treatments at each storage
period based on the Tukey-Kramer test (p<0.01).

The data are represented by the mean values and standard
deviation (n=5).

DOVARARRIIEA: L2 h CIsAE R EFig. 7 WR Lize 7
CIsARIZ2HBZI2HBZBMCEEZRL, F2T71) ¥
FXTLT% R ARMEERL, KO THEMILX C2.1%T
Holze —7F, FERABLX T EH 2 8 U, JURA
HIZHEDFEEFED N7 (23H, 52HEE
DB IS EZER L)

(5) glyOmAE s Eo [75 & 4] o
YO0 A 545 % Fig. 8 IZ/R L7ze 230 # o ML
XY (oA CIEZRI392.3% T, 1ZITERORILD
WO A EDRHEE Lz KT, a7 Y 7XA
78.9% L FVMER IR L72o —7, mimLHIX Tl329. 8%
T, BEXBIOF27) Y RO 4ELUTIZZEDE
EEPZ LN, AREVMEOLNR (p<0.01). 52
HIZIZIE W TN ORERIX T FAEFRITH R L7208, ML
BIXD93.8%B L UF 27 1) ¥ FIXD87.8% L ik L T,
ERALEEX TI1E37. 5% L FEIN S Wiz R L7z (p<
0.01)

= Curing = High temp. mNon-Treatment

15
. n.s. n.s.
58
S.010
¥
P {
=}
N liw ’/_l
0
day23 dayb2

Fig. 7 Mold ratio on the root surface of Naruto-Kintoki
during the storage period

Means with n.s. letters were not significantly different at p<
0.05 among the different treatments at each storage period
based on the Tukey-Kramer test.

The data are represented by the mean values and standard
deviation (n=5).

15 = Curing =High temp. mNon-Treatment
210
-eé Z:l 1.S.
E
(@]
0 b ,—I—,

day23 dayb2

Fig. 9 Disposal ratio on the cutting surface of Naruto-
Kintoki during the storage period

letters and n.s. were
significantly significantly  different,
respectively, at p<0.05 among the different treatments at
each storage period based on the Tukey-Kramer test.

The data are represented by the mean values and standard

with different lowercase

different and  not

Means

deviation (n=5).

(6) BEE  JllIlho (%2 & 4K OFEFER
#Fig. 9 2R L72e 23HBOBEERIE, F27) v 7K
T1.4%, EiRALELX T 0%, #WHMIXI34.2% T, HEAL
PRIX & e U Cri LB & ) BESEE A B AR L 72
(p<0.05), AREEFROLONLZVEDODDF2TY) VT
X C b BEFERAKI T 2 BAA DN, S BHIT52HE
IZBWTH, Fa27) ¥ FXT2.0%, FHimLILX T0.7%
THY, MUILXD4.9% & g LT, SimlEX, *
27 Y TRXDIMETERERPHZ ONDMIZH - /2
(BEERL)o

z 5

P4 E [%22 R OERMITEY AT L OFHES]
WREPEIC DO W TGRS 5 HIOT, WERETREZR 2> 7
+ B L OO ITEE 2 W L (75 & 4]
D= L — 2 7 AT E SRR 2 ATV, Wil O -
MREEZBZ DOV CTHEBEMNE 21T o 720 WalH O FIim L
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