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Abstracts

For the distribution of fresh produce, the thermoelectric cooling system combined with thermo electric materials
(TEM) and phase change material (PCM) was studied. The PCM used this study was produced by in-situ polymerization
technology which referred microencapsulation of hydrocarbon (n-tetradecane and n-hexadecane). In this study, quality
characteristics of bell peppers in thermoelectric cooling system combined with TEM and PCM were analyzed and
control was placed in an EPS (expanded polystyrene) box. As a result of quality characteristics analysis, weight
of bell peppers decreased and moisture content of bell peppers was 90.96~94.43% during storage. Vitamin C content
of bell pepper decreased during storage and reduction ratio of control was higher than that of BPT-5 treatment(bell
pepper in thermoelectric cooling system with PCM which is kept the temperature at 5°C). The result of color
value, on 21 day, AE value of BPT-5 treatment was 5.05 while that of control was 41.8. On 21 day, total bacteria
count of BPT-5 treated bell pepper shown less than that of control. In conclusion, it suggested that the thermoelectric
cooling system combined with PCM improved quality of fresh produce during transportation and storage.
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Fig. 1. Transportable thermoelectric cooling system.
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Table 1. Specification of the thermoelectric cooling system

Items Specification
Ful it Structure TEM (thermoelectric material)/Controller/Battery

Size 540x400+270 '’
Model 2HT-085-S (cold), HT-15-15-S (heat)

(coldTEcM ) terface material ;Wﬁ?gigﬁiﬁ&
Voltage (DC)/Current ~ 20V/5.04, 22V/5.5A, 24V/6.0A
Type Lithium-polymer

Battery wit ~ Size 300¥190+75 mm’
Capacity 60Ah
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Fig. 2. SEM (A) and DSC (B) thermogram of PCM.
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Fig. 3. Changes of temperature in thermoelectric cooling system during storage periods.
BPC, Control; BPT-5 (A), thermoelectric cooling system with developed 5°C PCM; BPC-10 (B), thermoelectric cooling system with developed 5C PCM.
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Fig. 4. Changes of moisture contents (A) and weight loss (B) in bell pepper during storage.
BPC, Control; BPT-5, bell pepper in thermoelectric cooling system with developed 5°C PCM; BPC-10, bell pepper in thermoelectric cooling system with developed 5°C PCM.
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Fig. 5. Changes of soluble solid in bell pepper during storage.

BPC, Control; BPT-5, bell pepper in thermoelectric cooling system with developed 5C
PCM; BPC-10, bell pepper in thermoelectric cooling system with developed 5°C PCM.

T o] 7] 7 nFE TS 45 °Brix FEL
7 717bERt 2 ¥zt lokal R syt 7R 1
o TR o3 ZrtEw dhH 58 71AR AHRE
AAE7IE kol GEA lom, 7HEA R 9
S5 AR7I7re] AojRiva Barg uf lth(19,

HIEIAl C &2

A7 & A% HlET cY A3 A3= Fig 69l
Yeleh 2719 HlEl C ke 42,63 mg%oll A A%
21¥ ¥ BPCT 39.73 mg%, BPT 41.18 mgh= 438
7S JERII o™ BPT] HIERHIC 7Aool BA| e}
Wk A% 219 = AT A5 9 35%=2 27]0l HlE)
AastFou, x+Y A9 7% 7hFe] viEN C $hEF
aste] 27)o ®lE] o FHd AolE YERAUT
(p<0.05). SFUED A4 5 AL/ AT =5
= HE o] At Etthal Buste] A {47t
HIEN CY] A4S YHF=d a4 o g ddd
TH21,22). BPC] HIEIRI C &7Fe] 747t 2 A2 HlE
W C A aart AL MRt 22X 52 A4S
7H7] Wit o 2 a2oA 559 Sulet AAxRA e 5
7F Wl Aol YloZ ALF HTH(23).

46
& m
E
ot
g 42
e
=
Q
o
LB 4]
£
g EPT-5
£ 38
= m——EPT_10
36
4] 3 6 9 12 15 i8 21

Storage period (days)

Fig. 6. Changes of vitamin C contents in bell pepper during storage.

BPC, Control; BPT-5, bell pepper in thermoelectric cooling system with developed 5°C
PCM; BPC-10, bell pepper in thermoelectric cooling system with developed 5°C PCM.
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Table 2. Changes of color value in bell pepper during storage
at different conditions

Storage Color vale

period  Treatment”

(days) L a b AR
BPC  3548:1577  801:121F  1646:2.98°

0 BPTS  3548:157°  801:121°  1646£2.98"
BPT-10 35484157  801+121F  1646+2.98% -
BPC U015 4Bl 15100205 456:190°

3 BPTS  3432425° 3014093 14570238 611178
BPT-10  M51eL64™ 3330241 1561470 6.16:341™
BPC  450:187™Y  30+197™ 15012265 598:200™

6 BPTS  35.00:190%  -480:124  1811#413°  6.174126™
BP0 35274190%%  850:06° 17713770 33722417
BPC  3680:139™  -630:099™  17374230°° 3204117

g BPTS M1 49005 14433 53230%
BPT-10 36581355 7918357 20172206 5.19+187%
BPC  3606£2617 461826 16973827 1333:776"

12 BPTS 483183 249:114™ 143083407 6712200

BP0 37684367 103670 212654755 10154652

BPC 42192265  16936.11% 4643200 2743533
15 BPTS 343184 3772028% 16524340 560:000%
BPT-10  35.060480°°  2374534%  2370+699%  14.50£583°
BPC  4019:225%  3073£527%  24d6+411" 400125370
18 BPTS  35.90:19%  -140539%  1376:408F 823373
BPT-I0 45238329  1390:9.01%  3508:726%  3138+779%
BPC 7608 NB6O™ 19740 4118575
21 BPTS 3500614 391:14%  1609:300®  5.05:156%
BPT10 470062000 1726+5.13%  d0.624416%  37.06:476"

"BPC, Control; BPT-5, bell pepper in thermoelectric cooling system with developed
5°C PCM; BPC-10, bell pepper in thermoelectric cooling system with developed
10C PCM.

Walues with different capital letters (A~F) among bell pepper of same storage day
of different treatments are significantly different at p<0.05 based on Duncan’s multiple
range test.

Walues with different capital letters (a~c) among bell pepper of same treatments
during storage days are significantly different at p<0.05 based on Duncan’s multiple
range test.
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Fig. 7. Changes of hardness in bell pepper during storage.

BPC, Control; BPT-5, bell pepper in thermoelectric cooling system with developed 5C
PCM; BPC-10, bell pepper in thermoelectric cooling system with developed 5°C PCM.
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Fig. 8. Changes of viable cell count in bell pepper during storage.

BPC, Control; BPT-5, bell pepper in thermoelectric cooling system with develqped 5C
PCM; BPC-10, bell pepper in thermoelectric cooling system with developed 5°C PCM.
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