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Fig. 1. Shearing (left) and tensile (right) testing of litchi stems.
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Fig. 3. Linear relationship of litchi weight and dimension with regressed lines.
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Fig. 4. Comparison of shearing and tensile force of litchi stems at breaking points using box-and-whisker plot.
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Item annotation :
1 Frame 22 Smooth roller 32 Bearing
11 Variable speed motor 23 Shaft 33 First crushing gear
12 Bearing 24 Chain one 34 Second crushing gear
13 Branch discharge chute 25 Chain two 4 Branch and fruits
14 Fruit collecting chute 27 Bevel gear set 41 Fruited branch
2 Snapping device 3 Crushing device for fruited branches
21 Gear-shape roller 31 Shaft

5. ZRIRIS (A R o Bl ~ A i B BE TREIE DU T R RN ) -
Fig. 5. View of the developed snapping machine for litchis shows the appearance (Left), the mechanism for squelching the
litchi branches with fruits (Upper Right), and the mechanism for snapping the litchis (Lower Right).
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6. ZHEERI o RS (FB A A IR R VBT S ~ IR B3R ) -
Fig. 6. View of the integrated snapping and sorting machine for litchis shows the appearance (Left), the situations of snapping
(Middle) and sorting (Right) operations.

7. HECRR R VSR MR -

Fig. 7. Related devices of the developed small-package handling system for fresh-keeping litchi fruits.
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8. HUgr(i) s (el B 1) -
Fig. 8. Tray-delivering mechanism without (Left) and with (Right) stacked trays.
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9. AR (AN KT R AR ~ BFIRGHR - £85) -
Fig. 9. View of the counter-type filling device of litchi fruits shows the supplying (Left), single-line transporting (Middle) and
loading operations.

10. FHEAFHEE (MEMARK R AR ~ TZEFEER - FH) -
Fig. 10. View of the weigher-type filling device of litchi fruits shows the supplying (Left), mass/small-amount transporting
(Middle) and loading (Right) mechanisms.

o

11. BERHE -
Fig. 11. View of the belt-conveying system for litchis in trays.



178 HEBEENST F54% EIMW 2005

12, faets () iR ieE M SR EL () -
Fig. 12. View of the tray-transporting mechanism (Left) and the small-package packing device (Right) for fresh-keeping of
litchis.
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Fig. 13. Comparison of the peel bruise rates of processed litchis between mechanical and manual (check)
snapping-and-packing operations.
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Fig. 14. Comparison of the peel browning rates of processed litchis between mechanical and manual (check)
snapping-and-packing operations.
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Fig. 15. Comparison of the molded area rates of stored litchis between mechanical and manual (check) snapping-and-packing

operations.
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Fig. 16. Comparison of the mold rates of stored litchis between mechanical and manual (check) snapping-and-packing
operations.
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Fig. 17. Comparison of the colorimetric measurement (L scale) of peels at equatorial portions of stored litchis between
mechanical and manual (check) snapping-and-packing operations.
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Fig. 18. Comparison of the colorimetric measurement (+a* scale) of peels at equatorial portions of stored litchis between

mechanical and manual (check) snapping-and-packing operations.
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Development of Postharvest Handling Machine for
Fresh Litchis

Lung-Hu Lu?, Jyh-Rong Tsay*, Lien-Sheng Liang? Wu-Huann Shyu?,
Yee-Ting Wang® and Yong-Hsing Teng*

Summary

Lu, L. H., J. R. Tsay, L. S. Liang, W. H. Shyu, Y. T. Wang, and Y. H. Teng. 2005. Development of postharvest handling
machine for fresh litchis. J. Taiwan Agric. Res. 54:169-183.

This paper describes the research work to develop a serial of postharvest handling machines, including
a snapping machine, a sorting machine, and a packing machine using fresh-keeping films, for fresh litchis.
The final goal of the research is to lessen the labor requirement, to reduce the production cost, to preserve
the litchi quality in storage and portage, and to strengthen the competition ability of the processed litchis in
foreign and domestic markets. The snapping machine using rotary gear-shape rollers and disk-type sorter
had been developed and integrated for processing fresh litchi fruits. Two kinds of fruit filling systems,
including a counter-type and a weigher-type, were also manufactured and modified. Besides, the once over
small-package packing machine using fresh-keeping films was tested and demonstrated. The fresh-keeping
performance of litchis processed by the developed system was evaluated experimentally. Results from tests
indicated that the snapping machine and the disk-type sorter were integrated successfully with a successful
snapping rate of 91.28%, a damage rate of 0.72%, and a with-stalk rate of 8.01%. The automatic handling
system could run smoothly with a working capability of 360 packs per hour. The litchis, mechanically
wrapped in food fresh-keeping films, could be stored for at least two weeks at 5°C (RH 90~95%). The peel
browning rate of the stored litchis was found to be about 30% in two weeks.

Key words: Litchi, Snapping, Sorting, Handling machine.
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