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Optimization of Curing Treatment and Storage Temperature of Chinese Yam

Dong-Suk Lee and Youn-Moon Park’

Department of Food Science and Biotechnology, Andong National University, Andong 760-749, Korea

Abstract. Effects of curing treatments and storage temperature on the quality of Chinese yams (Dioscorea
polystachya Turcz.) were investigated stepwise in three consecutive years for the optimization of postharvest
handling procedures. Tuberous roots were harvested in early to mid November and cured under ambient or
29°C heated air conditions for various periods according to the treatment conditions. Storage temperatures
in the range of 0.5 to 7.5°C were phased in to avoid chilling injury while examining storage potential from
4 to 7 months. As poststorage technology, short-term 60°C hot-air exposure or low shelf temperature treatments
were additively imposed. Curing treatments, especially heated air curing for 3-5 days tended to reduce the
respiration and weight loss during storage while maintaining flesh firmness. Storage at 0.5°C brought out
typical chilling injury symptoms on the shelf with increases in respiration and lower flesh firmness by tissue
breakdown resulting in the rapid loss of marketability. Optimum storage temperature appeared to be the 3-4°C
range which suppresses quality deterioration while avoiding chilling injury. Low shelf temperature seemed
to be a necessary part of postharvest handling system to keep marketability through control of poststorage
disorders such as rooting and decay. Overall results suggested that optimized postharvest program consisting
of heated-air curing, storage at 3-4°C, and low shelf temperature could extend storage potential of Chinese

yam to longer than 7 months.
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Table 1. Quality attributes and respiration rates of Chinese yam at harvest in 3 consecutive experimental years.

Quality attribute

(I-Clgrt\;e)st year Fimness Viscosity Respiration‘rat_(?,‘ 2_1ooC
(N/8 mm o) (N-s") CIE L* value (COz2 mL-kg™-h™)

2008 (Nov. 7) 444 + 9.4° 1.1+ 0.8 86.6 + 1.5 9.0+ 15

2009 (Nov. 12) 290 £+ 0.7 1.5 + 0.6 80.3 £ 0.5 46 + 0.8

2010 (Nov. 12) 36.5 + 1.7 1.1 £ 0.1 81.0 £ 0.3 57 + 0.8

*Mean = S.E. (n = 4).
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Table 2. Changes in respiration rate of Chinese yam during curing and 4 month storage plus 7-days marketing as influenced
by curing treatment and storage temperature, 2008-2009 season.

Respiration rate at 20°C equilibrium (CO2 mL-kg”-h™)

Cur!ng Stczrage ) After 4-months storage
environment (°C) At harvest After curing
Day 0 Day 7

Ambient, 3d 0.5 9.0 £ 1.5° 15.0 @’ 12.0 a 247 a
(15°C, RH 60%) 7.5 9.8 a 44 b
Heating, 3d 0.5 6.0 b 9.1 a 219 a
(29°C,RH 80~90%) 7.5 42 a 53 b
Significance

Curing (C) * NS NS

Storage (S) - NS **

C xS - NS NS

*Mean = S.E. (n = 4).

Llé/lean separation within columns by DMRT at P = 0.05.

Nonsignificant or significant at P = 0.05 or < 0.01, respectively.

Table 3. Respiration rates of Chinese yam after 4- and 6-months storage plus 7-days marketing as influenced by curing treatment

and storage temperature, 2009-2010.

Respiration rate at 20°C equilibrium (CO, mL-kg™'-h™)

|(-(|jea?/ts)c uring® St(circz;l)ge After 4 months storage After 6 months storage
Day 0 Day 7 Day 0 Day 7
3 4 31a 17 a 19 a 28 a
7 16 b 1.0 a 1.8 a 20b
5 4 2.0 ab 22 a 1.8 a 16 b
7 1.7 b 14 a 1.5 a 14 b
Significance
Curing (C) NS NS NS *
Storage (S) b NS NS NS
Cx$8 NS NS NS NS

“At 29°C, 80-90% RH.
yMean separation within columns by DMRT at P = 0.05.
NS”Nonsignificant or significant at P < 0.01, respectively.
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Table 4. Changes in respiration rates of Chinese yam during curing and 7-months storage plus 7-days marketing period as influenced

by curing treatment and storage temperature, 2010-2011 season.

Respiration rate at 20°C equilibrium (CO; mL-kg'1-h'1)

CE)uri_ng S“?,rage . After 5-months storage After 7-months storage
nvironment (°C) At harvest After curing
Day 0 Day 7 Day 0 Day 7
No curing 3.0 + 0.8° - 4.8 a 3.1 a 4.8 a 4.8 a
5.0 46 a 23 a 4.5 ab 3.8 a
7 d at ambient 3.0 4.1 & 4.1 a 32 a 3.2 ab 51 a
(15°C, RH 60%) 5.0 40 a 31a 21b 50 a
5 d by heat dry 3.0 49 a 44 a 28 a 3.3 ab 45 a
(29°C, RH 90%) 5.0 43 a 27 a 40 ab 46 a
Significance
Curing (C) - NS NS NS * NS
Storage (S) - - NS NS NS NS
CxS - - NS NS NS NS

“Mean + S.E. (n = 4).
yMean separation within columns by DMRT at P = 0.05.
NS NonS|gn|f|cant or significant at P = 0.05, respectively.

Table 5. Flesh firmness and marketability of Chinese yam after 4-month storage plus 7-day marketing as influenced by curing

treatment and storage temperature, 2008-2009 season.

After 4-months storage

Cur!ng Stcirage Firmness (N/8 mm @) Marketability index score’
environment (°C)
Day 0 Day 7 Day 0 Day 7
Ambient, 3d 0.5 47.2 b* 51.0 b 20 ¢ 1.0 ¢
o 0,

(15°C, RH 60%) 75 62.9 a 67.6 a 25 b 30 a
Heating, 3d 0.5 61.9 a 63.9 a 20 a 1.0 ¢
(29°C, RH 80-90%) 7.5 68.2 a 68.5 a 30 a 25 b
Significance

Curing (C) * * NS >

Storage (S) *%k *% *%k *k

C xS NS NS NS *

*Mean separation within columns by DMRT at P = 0.05.

YMarketability ratings: 1.0, very poor and not marketable; 3.0, acceptable. Critical level for marketing; 5.0, excellent quality.

S""Nonsignificant or significant at P = 0.05 or < 0.01, respectively.
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Table 6. Flesh firmness and marketability of Chinese yam after 6-months storage plus 7-days marketing as influenced by curing
treatment and storage temperature, 2009-2010 season.

After 6 months storage

I(-cliea'c;/ts)curingz St(czrce:\)ge Firmness (N/8 mm @) Marketability index score”
Day 0 Day 7 Day 0 Day 7
3 4 373 a’ 370 b 5.0 a 50 a
7 36.5 a 39.3 ab 48 a 48 a
5 4 421 a 380 b 48 a 48 a
7 449 a 46.4 a 45 a 45 a
Significance
Curing (C) * NS NS NS
Storage (S) NS * NS NS
C xS NS NS NS NS

“At 29°C, 80-90% RH.

YMean separation within columns by DMRT at P = 0.05

XMarketablllty ratings: 1.0, very poor and not marketable; 3.0, acceptable. Critical level for marketing; 5.0, excellent quality.
Non3|gn|f|cant or significant at P < 0.05, respectively.

Table 7. Flesh firmness and marketability of Chinese yam after 7-months storage plus 7-days marketing period as influenced by
curing treatment and storage temperature, 2010-2011 season.

Firmness (N/8 mm @) Marketability index score’
g:\::p(?nment St(circz;l)ge After 7-months storage After 7-months storage
Day 0 Day 7 Day 0 Day 7
No curing 3.0 51.0 a* 50.3 a 2.8 a 28 a
5.0 479 a 50.8 a 25 a 20b
7 d at ambient 3.0 45.0 a 46.3 a 30 a 3.0 a
(15°C, RH 60%) 5.0 50.0 a 497 a 30 a 30a
5 d by heat dry 3.0 451 a 446 a 30 a 3.0 a
(29°C, RH 90%) 5.0 519 a 466 a 28 a 28 a
Significance
Curing (C) NS NS NS NS
Storage (S) NS NS NS *
Cx$8 NS NS NS NS

*Mean separation within columns by DMRT at P = 0.05.
yMarketablllty ratings: 1.0, very poor and not marketable; 3.0, acceptable and critical level for marketing; 5.0, excellent quality.
S’Nonsignificant or significant at P = 0.05, respectively.
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Storage period

Fig. 1. Changes in weight loss of Chinese yam during storage
in 2010-2011 season as influenced by curing treatment and
storage temperature.

Table 8. Incidence of sprouting and decay in Chinese yam after 5- and 7-months storage plus 7-days shelf life as influenced
by curing treatment and storage temperature, 2010-2011 season.

Sprouting (% incidence)

Decay (% incidence)

Curing Storage After After After After
environment (°C) 5-months storage 7-months storage 5-months storage 7-months storage
Day 0 Day 7 Day 0 Day 7 Day 0 Day 7 Day 0 Day 7
No curing 3.0 50 a 100 ab 50 a 250 a 0.0 a 0.0 a 0.0 a 0.0 a
5.0 10.0 a 25.0 a 10.0 a 20.0 a 0.0 a 10.0 a 5.0 a 5.0 a
7 d at ambient 3.0 5.0 a 10.0 ab 5.0 a 15.0 a 0.0 a 0.0 a 0.0 a 0.0 a
(15°C, RH 60%) 5.0 150a 150ab  100a 200 a 0.0 a 50 a 00a 00a
5 d by heat dry 3.0 0.0 a 50b 50 a 15.0 a 0.0 a 0.0 a 0.0 a 0.0 a
(29°C, RH 90%) 5.0 100a 500b 50a 150a 0.0 a 0.0 a 00a 00a
Significance
Curing (C) NS NS NS NS NS NS NS NS
Storage (S) NS NS NS NS NS NS NS NS
C xS NS NS NS NS NS NS NS NS

*Mean separation within columns by DMRT at P = 0.05.
NSNonsignificant at P = 0.05.
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Table 9. Incidence of sprouting and decay in Chinese yam after 5 and 7-months storage plus 7-days shelf life as influenced by
post-storage treatment and shelf temperature, 2010-2011 season.

Sprouting (% incidence)

Decay (% incidence)

Post-storage treatment After
and shelf temperature 5-months storage

+ shelf life 7 days

7-months storage
+ shelf life 7 days

After After After
5-months storage 7-months storage
+ shelf life 7 days + shelf life 7 days

None + 20°C 10.0 &°
None + 7°C 0.0 a
60°C air heating (10 min) + 20°C 10.0 a

20.0 a 10.0 a 0.0 a
00b 0.0 a 0.0 a
10.0 ab 0.0 a 0.0 a

*Mean separation within columns by DMRT at P = 0.05.
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