BRSNS
DOI: 10.6156/JTTAR/2013.06202.07

AR L R B R

(J. Taiwan Agric. Res.) 62(2):174-183 (2013)

llll
1:[
I3
N
i
I

FlEHY

LS

FIISE T e 2013 » 7 [FIRERTENS 5 1 S

RN M R A A RS A AR R B HE -
(10 ~15 %2 20°C) Z AT R (24~ 6 A 8 #) IR A TR HF AL (‘G R STHR
Lo K4 RIET
e AR ATEUR L 0 H AR AT R E S S AN AR ERMA L
‘B R ST RRKEHHALNA G R 66 5%

a ﬁﬁ— q;«

B 73 98) A BT A M eh g5 3k

unﬁ(?‘ﬂ
B EFRMARGEFBOR G RSTR &
SE3ieF F o RA
B 20°CH ZARR 1L B 3 BN BB AR S

LY B 1

IR P 62(2):174-183 -

AR F T FIAT B RT ik B
‘5%665/?. R ‘G =
15°C By R T ¥T AT 25030 I RAR Sy I B 0 9 5F - o
BB AR KB IT R B - ﬁf
o 10°C & 2L #3435 s A 8 R BT

Fa

R BRI

SR 663 ERHANMMBEE  HBEVMBEBE W SR
7398 EP Bl AR A S SR E R AR o s R

BT A BOLE KBTI o R A 6 R T3 R

AR R AR SR A BT W ey R > L 0 TR MR A S AT 2 4% 0 10°C ~ 15°C
IS R

BYE G 8 M s SRy LR G E A B UR A A48 Bl eg A

P M R W FRALA FREFR G @GR 665t R AR S AL - Ak

A CERSTIR A G RT3
Bl 69255 A ~ BT s L AT R M 2 =

GALZ B A BT R BT IR M B
%}Ei/mﬁ'f%'f*%/é'fﬁnnﬁz: [5] M 3% 2 T

RESRES © Tl5 > M 7 R 2R LR

BIS

FIALH P 1O =9 45
F]E&'F’ B AZ % (Food and Agriculture Organiza-
tion of the United Nations; FAO) — Zfi 2002 &
fY f i (Food and Agriculture Organization of
the United Nations 2002) fF’[ o 59 92% Pt
Bk T BB < BRI R
T P Py FRIS SR =] B PSE A
FL SR = e %ﬁﬁﬂfﬁﬁp ’ﬁ?‘i}’ﬂf R ERET Rl o 5
AR S PR AN F‘UF} fH o 2R
SRR g Y VIR 5~ Pkl FI R 6
EIpiRE D~ ANy 3R 7 b’ﬁxf@z%’p@‘?‘/ P iy 1]
fEi] O £ 27 P4 2T (Walter er al. 1989; Ray &

CRBR AT B G R 66 I RAY & B RAK T T IRMAE S R B S - MR
8B HEASE AL 5 2 R AT R AT
ERY £ LS P U R EXEEEEL S PR T

BT R

memﬂopﬁﬁﬁﬁﬁﬁﬂ%ﬁ’&%ﬁ
Ll e ek i R sl SER R

IR S A [
EW@Hﬁﬁéﬁi@ﬁ@°“W R
ﬁ%ﬂ%ﬂ@ﬁﬁ%ﬁgﬁﬁﬂW%ﬂ I =L
USSR 3 AR 1.2 A P
Fﬁ#,@‘? i*Ur&\r%fi @EFE?“@JJD@ @j YEpY
S ES N %IIF“_}E?P}%; s I o e LSO
Hi Hipﬂjz fm{ YAy l%?ﬁ
ﬁ%ﬂkq””ﬁgﬁwwﬁﬁﬁﬁﬁ’
Onwueme (1978) F?i £ 13-16°C RLT[ F PH 78 ol
1E} > Cantwell & Kasmire (1985) vt | RN A5
ﬁ%%ﬂﬁ?%%ﬂﬂ%ﬁﬁ@y‘ﬁ@m
12-14°C ~ ¥R 85-90% » Picha (1986a) ]

PRI 2012 5 12 [ 22 15 O
.?”]‘;M hsinchen@dns.caes. gov tw

RT R R A R

o=

53 LB S

2013 F 4 £ 24 1 -

S EENE



HEB < T

ifpt"da@ 15.6°C ~ AFVEFIA R 90% M £ ¥
J8 T 7% o Takahata er al. (1995) F[" [fR1% % a
BV IRENE & T S R o 38 R RS 12—
16°C - Zhang et al. (2002) I'] fFpg ik % 20°C ~
HIERRE 75% 2 T stk O T
SRAVT RS I o SR ] AR R O RS AR
B[ 0 59 ST 12-20°C 0 [ ATTSERIEE B RS
75-90% Jfi] o A " = Eliwafﬁ #?‘E‘tu
Rl *ﬁkﬁﬂ fi FIJEU%& @@E%%Eﬁ'?

m

SEEG A~ PR f’?‘mfiﬁi
By Al ISR A I
PR S SR o B o ) P
B d B RYE -
MFERTE

BrE < BTRRIE

FAAT 2011 JEAE;;%“F‘E;i:
ERIETEN L & F’? Y SRk ‘T%llyﬂl
2010 =+ 7f I‘E*Eﬁﬂiﬂ%ﬂﬁﬁ Al E IR
ST B~ f i 66 B W {73 %:: il

fifi 7 - E*F%Eﬁiﬁ?%’ﬁ‘%ﬂ%@ K% 80-85% >
FERSIEE FIIEE 10°C ~ 15C W 200372 78 <
FIRR AR P o TR R e A AL i iﬁl
L R R R TR i A 1 R R E”:—*J’,T%ifﬁ
ﬁ HEHAANIV BB f‘ 60 fit - ’ﬁﬁ”ﬁﬂ

Y RERREET 2 A R RS :hﬁﬁﬁr
Okl E’[fg', dsAg 55 I}:}”:tl%{g[ EHV:E[ @ =r |
[Fil I s SEANL ) 77 17 - ~ 50

BV s
I A S35 2 3~ 4 3~ 6 55 8 3 A

= VR R F“J & fﬁ#lﬁz}ﬁ&%q'ﬁ%ﬁ*
LS (H SR - IR (model FD24-4S,
Kingmech Co. Talwan) s gy > FEI) 40 FI3 [ﬁ
E,ﬁFIHq“&_me__ﬂl Ry 53 Vi o FRERIY

2 S IR FRI VS [ ks AN
Il':k" EFPRAS > i 3 e R R R
SFT 195 (R

BrEERN D LB DT
e ek Ry A > WE; T IFIRERIEN S

%Jzﬁwwé%ww M e e AL 3
TR BBl 12V 0.1 g2& 7

175

% ok 0 YRS ﬁ BN 3£ (Phenol-H,SO, meth-
od; Dubois ef al. 1956) » I JH‘F‘E’}F{}J%% e
(scanning spectrophotometer, Genesys' 10 UV,
ThermoSpectronic, USA) ¥ =< 490 nm | &
RS i e PITVARE, 3.0 g Efqﬁ"iﬁ%ﬁi??ﬂﬂﬂt’
(Soxtec system 2045, Foss Tecator, Sweden) °
TUELf 0.001 g I'f 7 % 55 #7 % (elemental ana-
lyzer, Thermo Flash EA™ 1112, Thermo Fisher
801ent1ﬁc Italy) 3% 7% 57 l’@‘?ﬁ B - ¥V
9 g Tfﬁ‘ F[EliE'[J—L (acidic ethanol ex-
traction method; Lien ef al. 2010) > I Jr%'\’%[jﬁn
K S (Genesys ™10 UV, ThermoSpectronic,
USA) F59 = 532 nm JfJ i fifi o A PR
B G BB F o S5
A RE=-PF LA
RETDHT

R SR B ) Frasr] )
SAS/STAT (8.0) [ HE = » T%“J PROC means
T 53 AR BT S5 T PROC glm 7
?“;zl‘“@ﬁj 71 #7 (analysis of variance) » & ‘|
S 11 HIE# (least significant difference test) ©

TR
ANEETERE IR ITEAERERE
RFE

"'i B 579~ "'} B 66 5> W "'i K 73
L/ Fﬁpfﬁ@%wﬂﬁﬁﬁ ff“fﬁ Il Eﬁ%
HCELV YR I L A o = el :ﬂﬁp*ﬁ
10C» 15°C&~E£'w%“ ’ E‘dr}% 8 e i #5
Bl I?“Wé@ii © i 20 CECHIERE N 0 TR
57 B 8T 2 ﬁEﬂﬁWﬁ ETRE TV ﬁt
F16.6% - B F'E?;t?f%l 8 L R
BAGI I S 5 53.3% » 75 (W R IPEH Y
T AR o 7R 66 B AT 2 T
s 'l‘%ﬁéjﬁ R 6.7% » I FER ]
= Y 8 S B 77 o0k O 5
(D T SR S - =h R T3
W I B Y 4 S T BEGE R 0
1} 8.3% o 2 B R ﬁ%* 57 8 JElfH
SR P 5% 26.7% (' 1)



176 B SE S

60
10°C —e— TNG 57
45| —o— TNG 66
——~—- TNG 73
30 +
15 t
0 & — — 9 — ¢ —9o®  — 9o —@®
S
> 15C
£ 45¢
=
>
o
S 30¢t
(2]
(0]
= 15t
-—
o
=)
E 0 S Y.
8 60 I
20¢ I
45
30
15
0 L

0 1 2 3 4 5 6 7 8 9
Storaae neriod (wk)

L GRS IE A RIS 1 B ST B o R 66 B
RO T3 S R R A (iFsLT‘i) REjR U]
IR B

Fig. 1. Effect of storage temperatures on sprouting
percentage of tuberous roots in three different cultivars

of sweet potato, ‘TNG 57°, ‘TNG 66’ and ‘TNG 73°,
during storage period.
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Fig. 2. Effect of storage temperatures on weight loss
of tuberous roots in three different cultivars of sweet
potato, ‘TNG 57°, ‘TNG 66’ and ‘TNG 73°, during
storage period. Bars indicate standard deviation. Means

separation on sampling day by least significant differ-
ence test at P < 0.05.
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Fig. 3 The chilling injury symptoms of tuberous roots
in three different cultivars of sweet potato, ‘TNG 57°,
‘TNG 66’ and ‘TNG 73, after a storage period of 4
weeks at 10C .
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Fig. 4 Effect of storage temperatures on soluble sugar
content in three different cultivars of sweet potato, ‘TNG
57°, “‘TNG 66’ and ‘“TNG 73°, during storage period.
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Fig. 5. Effect of storage temperatures on starch con-

tent in three different cultivars of sweet potato, ‘TNG
57, ‘TNG 66’ and ‘“TNG 73°, during storage period.
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Fig. 6. Effect of storage temperatures on crude fat
content in three different cultivars of sweet potato, ‘TNG
577, ‘TNG 66’ and ‘“TNG 73°, during storage period.
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Fig. 7. Effect of storage temperatures on protein con-
tent in three different cultivars of sweet potato, ‘TNG
57, “TNG 66’ and ‘TNG 73”, during storage period.
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Fig. 8. Effect of storage temperatures on anthocyanin
content of sweet potato “TNG 73°, during storage period.
Bars indicate standard deviation. Means separation on
sampling day by least significant difference test at P < 0.05.

W LI RT3 B R AR - 3
BRI LR ] s ﬁFWﬂ
PR IERE « PRE - RS ml@‘r*f,g N

35 f SRR

=

[=

EE]

7+ FEAE R > 10°C % 15°C I PR

(5% (R 39 T S AU e S el 77
(! 10°C Pl El 7 SRR po = ﬁﬂ%fﬁpﬁ'?ﬂ
LY R NI Fﬂ%‘ﬂﬂ?*}%ﬁf ] 3k
RUSEEY gﬁﬁ LR ST B R 66 B
W T3 ET 15°Cﬁiﬁ%iﬂ@&?ﬁ'£ﬁﬁ °
20°C IR IEVE I 1B ST 8 i VT
(o B B 73 B T R (2
[ 6 "l i BRI 7 o [ 26.7% = [ L
2 F iR 66 B #ﬂﬁfuﬁ% » AEHEETE PRy
w7 A Vrﬁ'frmré RS S -

o E‘UMTF 155 BIASLET B9 D
i E"f\_?m E[jj{‘l]\jf’l]g’, l’ﬁ:n Eﬁ?ikﬁ@rl’ﬁ:aj , F'J %Lkﬁr
(=] 'Ii“fFJﬁ*f’ E‘*}f’%z%ii?if A iﬁ’?‘?
FESE AT 5 75T A I [ & o DIHIFRIFAT] F P~
P%EZME h [ﬁ'ﬁﬁg%ﬁﬁ%ﬁf‘” FER TPy
(Picha 1986b 1987 Walter e al. 1989) - On-
wueme (1978) | 'I‘Jmtfitﬁﬁ*}%?ﬁ@ﬁ}ﬁ? 16°C
PITCE S [ 2 SR Ry~ Az o e %



180 GEESENTTE Be2tw 2]

Rl L~ [RGB RS IS, (=500 o1 Sy VAt o A -
Table 1. Analysis of variations of the effects of storage temperature, storage period and cultivar on the chemical
components of tuberous roots in three different cultivars of sweet potato.

I

Source of variance df Ss” STA FAT EA

Cultivar (C) 2 806.17** 1,081.1%* 0.072%* 2.993%*
Temperature (T) 2 543.49%* 391.3%* 0.091%* 0.038*

Storage period (d) 3 29.58%* 89.6%* 0.028** 0.270**
CxT 4 43.63%* 130.4%* 0.022%* 0.032%*
Cxd 6 7.24%* 279.6%* 0.013* 0.053**
Txd 6 5.31% 86.6%* 0.035%* 0.043%*
CxTxd 12 11.90%* 50.4%* 0.011* 0.054**

“SS: soluble sugar; STA: starch; FAT: crude fat; EA: protein.
*, ** Significant at 5% and 1% levels, respectively.

Fer. PPN R AU S AR (5550 1 R -
Table 2. Interactions among storage temperature, storage period and cultivar on the chemical components of tuber-
ous roots in three different cultivars of sweet potato.

Source of variance df SSY STA FAT EA
TNG 57
T 2 108.20%* 168.69%* 0.049%* 0.017**
d 3 12.00%* 290.00%* 0.001 0.035%*
Txd 6 3.58 104.25%* 0.030%* 0.016%*
TNG 66
T 2 415.11%* 403.86%* 0.077** 0.051**
d 3 16.73%* 186.70%* 0.031* 0.159%*
Txd 6 20.86%* 39.01%* 0.017 0.012
TNG 73
T 2 107.44** 79.53%* 0.009 0.034
d 3 15.32%* 171.96** 0.022* 0.182%*
Txd 6 4.67 4427 0.011 0.123%*

“ T: storage temperature; d: storage period.
¥ SS: soluble sugar; STA: starch; FAT: crude fat; EA: protein.
*, ** Significant at 5% and 1% levels, respectively.
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Storage Temperature Affects Quality of Fresh Tuberous
Roots of Sweet Potato during Storage Period

Hsin-Chen Li""

Abstract

Li, H. C. 2013. Storage temperature affects quality of fresh tuberous roots of sweet potato
during storage period. J. Taiwan Agric. Res. 62(2):174-183.

Quality of sweet potato is affected by the change of temperature during storage period.
The objectives of the present study were to study how temperature affects quality of tuberous
roots of three different sweet potato cultivars (‘TNG 57°, ‘TNG 66’ and ‘TNG 73°) during
storage. Tuberous roots were stored at three temperatures (10, 15 or 20°C) and were sampled
for physical traits investigation and chemical analysis at 2, 4, 6 and 8 weeks after storage.
Results showed that the sprouting of tuberous roots (TR) was inhibited when stored at 15°C or
lower. Fresh weight of TR of all cultivars was significantly declined at eight wk after storage
in these three temperatures, relative to those untreated ones, particularly ‘“TNG 66’ and ‘TNG
73’. The symptoms of chilling injury occurred at 10°C treatment; roots skin of ‘TNG 57’ and
‘TNG 66’ appeared sunken lesions and browning while translucent lesions occurred inside the
core of roots in “TNG 73’ making the loss of market and eating value. To cultivar ‘TNG 73,
storage temperature of 20°C and extended period of storage would decrease anthocyanin con-
tent. The chemical components of tuberous roots varied during storage. After storing 2 weeks
at these three temperatures, contents of soluble sugar, crude fat and protein were significantly
higher than those of untreated checks up to 8 weeks of storage. Cultivar ‘TNG 66° had the
lowest dry matter but was the highest in respiration rate relative to the other two. Moreover,
‘TNG 66’ also had lower starch with higher soluble sugar during storage period. By the analy-
sis of variance on factors of cultivar, storage temperature and storage period with chemical
components of tuberous roots, results showed that chemical components were affected by all
these three factors and their interactions. Accordingly, results suggest that each sweet potato
cultivar should have its specific temperature range to maintain proper tuberous roots storage.

Key words: Ipomoea batatas (L.) Lam, Storage, Sprouting, Chilling injury, Physiological de-
terioration.
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