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Effect of Respiration and Transpiration Rates on the Weight Loss of Various
Fruits(Peach, Apple, Pear, Persimon, Mandarin)

Byeong-Sam Kim, Ho-Joon Lee, Hyung-Woo Park and Hwan-Soo Cha
Korea Food Research Institute, Songnam, 463-746, Korea

Abstract

In order to prepare allowable guidelines for weight loss for packed agricultural produces during distribution after harvest,
resipration and transpiration rates were investigated for fruits such as peach, apple, pear, persimon and mandarin which
produced in Korea. Respiration and transpiration rates were widely different from cultivar and harvesting season among same
produces. Respiration rates were increased as an environmental temperature was increased. Moisture amount that produced
by respiration in five fruits was 3.55~107.67mg/kg/h and those moisture amounts were considered as no much influence for
the strength of cartons for packing of fruits. Moisture amount produced from transpiration was 24~1,195g for 15kg packing

unit of fruits in 5 days. after harvest.
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Table 1. GC conditions for respiration rate measurement

Item Condition

Detector TCD

Column CTRI (Alltech Co.)

Column Temp. 35°C

Injector Temp. 60 C

Detector Temp. 60 C

Carrier Gas He (50 ml/min)
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Table 2. Testing conditions for measuring of transpiration
rates

Environmental condition
Temp.(C) 5 20 20 30
Relative humidity(%) 85 65 85 90
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Table 3. Respiration properties of various peaches at
different temperatures

Cular Terp.  Respiration rate  Heat of Respiration Moisture produced  Substance consumed
Q) (mg COpkglt) (calfgf) (mgfkgh) (mgfke/h)

0 B8~ 0254208 633668 1056~1104

iﬁi 0 RH-43  40B~204  BB~U3 56.16~51.55
N M6H~035 6BI9-B44  RE~10767  16620~179.4

10 283534  $49~1478 905~21.84 150~3642

Miteekio N K0~1438 WM B19~4678 3B67~7801
885~18841  21301~48987  U~TI6 ST18~1830

4 000~6  006~59719  S18~BH  13641~15665

5 18- 5195~11M 912~1129 1520~1883

Rkio N IB~14T B0E~2B40  MM~46H 61~
X 180~12775 80833 4805 n6~81.2

o BG-UTN UMM DI~0LR 155~18%

S BL~NR B8~ 11602~1248 198~2075

Ohato B NR~8LB 1853218 B9~B3S 4.68~55.60
 IBN-~1546 RN RS1-5131 §423~85.56

4 IMU~108 4TR~% G0-87  1618~1163%

5 1409~1504 ¥%63~39.10 5T6~615 961~1026

Ynyag N H~413% @B~1B4 816~10F 2695~32.30
¥ a6~ BB’ 9N-TU 309~6210

4 MH-EH 19081~ 00-~3500 005~5837

Table 4. Respiration properties of various apples at different
temperatures

Temp.  Respimtion rate  Heat of respiration  Moisture produced  Substance consumed

O Ol Gl el (ogleh)
5 242~1959 H~-NH S8~801 8471~133%
Togm i} 3157~45.18 8208~11747 1291~2928 21.53~3081
0 44.56~71.58 115.86~186.11 1823~29.8 3039~4882
40 6L.4~9772 18.70~254.07 U971~3997 41.63~46.19

5 48~94 1295~24.4 204~386 340~64

Rij 20 12.36~19.36 RU~50% 506~792 843~1320
K] 14.08~3251 36.61~84.53 576~1330 960~2217
40 21.86~4050 56.84~10530 8.94~16.56 1491~2762

Table S. Respiration properties of various pears at different
temperatures

Cular Temp.  Respiration rate  Heat of respiration  Moisture procuced  Substance comsumed

(C)  (mg COfglh)  (alfkeft) (mgkg) (mg/kg)
5 8.68~1005 n.51~2613 355~411 592~685
Kosi N 1745~1946 $37~5060 114~1% 1190~1377
B PR3 B4R~ 1187~148 1980~2431
4 0B-RNB 0 10%B~154 058-232 HB~3555
5 1162~1185 3021~3081 475~484 T2~808
Cojo 0 8B5~1619 U45~4209 331~662 563~11.04
X N6~ 100~1871 1606~2418 26.78~4032
0 NB~BR BB~IHW 1238~259 2065~4323
5 1712~9.00 2007~B4 316~368 ST~614
Nika 0 RR~UR $39~3128 5.28~586 881~97
0 n6-nBu 4.18~60.16 726~946 1211~1578
H  BI-uUD 0.4 ~88.74 1037874 JIRIRZAW ]

Table 6. Respiration properties of various persimons at
different temperatures

Temp. Resipration rate  Heat of respiration  Moisture procueed  Substance consumed)

O ) mp oM @) ol (ouleh
0 861 2198 352 58
5 1218 L1 498 8%
10 154 3967 636 1060
o 20 263 66.97 1089 1788
K] $2 11545 1850 3083
40 11L15 wn 4547 IANL)

Table 7. Respiration properties of various Satsuma
Mandarin at different temperatures

Tenp. Respiration rafe  Heat of respination  Moisture produced  Substance: consumed

GO g COlgh)  (eligh el (e
5 2066 275 845 1409
Extremely 20 6378 162.83 2609 4349
ay B 168 %7 1% 06
40 2846 8377 9346 18571
0 173% 4“3 710 1134
Bay 10 2447 6247 1001 1668
20 232 1349 2149 3581
30 121 339.02 Un 0.4
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Table 8. Weight loss and moisture amount produced from
transpiration of peaches
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Table 9. Weight loss and moisture amount produced from
transpiration of apples

Vpor  Weight Joss afer  Motstoe amount~ Weight Joss  Moisture amount

Clfr &m Wy Jdp  poholde s Sty puod S
{iomE) ® 2ol (B dp(liy
SCOERHE 0 s B 0 %0
0 6WE 6l 0% 510 08 %5
Tgn B0 BRE 26 0 15 04 0
W0 318 % 85 0 30
e 5 N 1050 131 195
STEWE 0% 0 1o ¥ 0
0 6WE 6M 09 45 08 95
RioOALBHE 26 02 10 ol 615
0GR 38 03 00 05 70
P 09 315 0% 144

Table 10. Weight loss and moisture amount produced from
transpiration of pears

Vapor  Weight s after  Moistue ot Welglt loss Moisture ammount

Envirommendal

Giw RS dfmy  ldp  ieddel daShy poieddes
{ntty) (%) dys (gldlg) ® by
SC6WH 0% 0 150 0% 50
A6 6l 05 ki 0 00
ksi A0 W26 o 105 04 )
WC0RH 308 0 l) 0 150
A0 MR 5 i s : .
SC,EWE 0% 0 ki 0 &
A6 6 04 80 10 1500
Qowo AT, B%H 26 05 #5 0% 15
WC0RH 308 05 5 09 %0
00 0%H 59 0 135 15 140
SCOWH 08 05 35 05 780
I AT 0% 1 0 1005
Nia AT BRE 26 0 0 05l 75
A0 308 0% %0 0% 105
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Table 11. Weight loss and moisture amount produced from
transpiration of persimons
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Table 12. Weight loss and moisture amount produced from
transpiration of Satsuma Mandarin
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