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Abstract The production of plum jangachi requires the cleaning of plums, immersion in saltwater,
separation of seed and pulp, removal of impurities, and addition of sugar. In most farms, the separation
of plum seed and pulp is carried out manually, requiring considerable labor, which is why plum jangachi
is expensive. To solve this problem, this study designed and manufactured automatic, semi-automatic
plum seed and pulp separators. During the design process, the characteristics were compared, and the
machine power was determined through on-site test after manufacture. As a result, automatic machines
used plums 180° arrayed and six reverse-edged blades, semi-automated plums 180° arrayed, and six
blades, each with a 68% and 57% pulp recovery rate and a machine power of 80 kg/h and 62 kg/h
respectively. Overall, the mechanization of plum processed food will reduce labor and increase the

market value of plums compared to the previous method.
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Fig. 1. Design of automatic plum seed separator
(a) Top view of the automatic plum seed separator
(b) Front view of the automatic plum seed separator
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Fig. 2. Processes of automatic plum seed separator
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Fig. 3. Design of semi-automatic plum seed remover
(a) Top view of the semi-automatic plum seed separator
(b) Front view of the semi-automatic plum seed separator
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Fig. 4. Process of semi-auto plum seed separator
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Fig. 5. Plum and plum seed geometric measurements
(a) Long diameter, short diameter and height of plum
(b) Long diameter, short diameter and height of plum seed
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Fig. 6. Plum seed and pulp separation blade shape
(a) 4-edged blade(top) (b) 6-edged blade(top) (c) 4-reverse
edged blade(top) (d) G-reverse edged blade(top) (e) Left:
4-edged blade(bottom), Right: 6-edged blade(bottom)
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Fig. 7. Plum setting angle (Left: 0°, Right: 180°)
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Where, M, is the Machine power(kg/h), W, is the
weight of plum(kg), Hy is the working hours(h)
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Table 1. Plum geometric properties

e Long diameter | Short diameter Height
Classification|

(mm) (mm) (mm)

Initial 38.4+1.1" 37.3+0.6" 38.6+1.3°

9H 38.6+2.2° 353+2.4° 36.842.0°

9% 12H 38.9+2.6% 37.01343b 36.5+2.8°

15H 375+1.6° 355+1.3° 37341.4°

9H 37.8+0.8° 36.0+3.1° 36.3+2.5°

12% | 12H 36.1+2.7° 33.9+2.4° 36.7+1.3°

15H 36.3+0.8 35.240.7° 35.640.8°

9H 39.0+2.3% 36.6i3‘1b 39.9+5.0°

15% | 12H 37.1+3.7° 34.9+33° 36.941.9°

15H 36.5+2.0° 34.1+23° 35.6%1.5°

V' All values are mean=SD.

* Values with different superscript letters in the same row are
significantly different at p<0.05 by Scheffe’s multiple range test
(b<a,0).
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Table 2. Plum seed geometric properties

- Long Short .
Classification diameter(mm) | diameter(mm) Height(mm)
Initial 16.6+1.1™ 13.440.6° 21.141.5°
9H 17.7+1.3° 145+1.2° 22.4+0.7°
9% | 12H 183+1.3° 13.640.9° 22.3+1.3°
15H 19.042.7° 142+1.1° 21.8423¢
9H 17.4+0.8° 13.6+0.9° 214+1.7°
12% | 12H 17.840.9° 13.7+0.8" 222+13¢
15H 18.1+0.6° 14.140.5° 21.4+1.2°
9H 182+1.7° 14.2+1.1° 243+2.9°
15% | 12H 184+1.2° 143+0.7° 21.741.6°
15H 17.940.8" 13.9+0.5" 21.7+0.7°

VAl values are mean+SD.

* Values with different superscript letters in the same row are
significantly different at p<0.05 by Scheffe’s multiple range test
(b<alo).
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Table 3. Compressive force and recovery rate of plum

Four edged Reverse four edged Six edged Reverse six edged
Classification 0° 0° 180° 0° 0° 180° 0° 0° 180° 0° 0° 180°
Top Bottom Top Top Bottom Top Top Bottom Top Top Bottom Top
Cg/ln‘ixﬁ;fe 3303 | 4503 | 3370 | 3343 | » | 3277 | 3287 | 37.17 | 3287 | 3160 | . | 3073
P +0.90 | £8.15 | +1.18 | *4.12 +1.21 | +£2.82 | £231 | +£2.82 | +0.87 +3.67
Initial| force(kgh)
Recovery 60.08 57.17 62.18 63.13 N 66.12 62.33 58.24 64.52 64.32 N 68.42
rate(%) +2.01 +2.02 +1.23 +1.58 +1.43 +1.57 +1.32 +1.51 +2.01 +1.01
DN : Not experiment
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Table 4. Compressive force and recovery rate of
immersed plum
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Six edged Reverse six edged = 74]*]'01— 5 OIE]'- Eﬂrﬂ”ﬂ E‘ Oq E'. H 7HHEH_€_ 7] Zﬂ
Classification Béiooin leg £ ol8sto] i Ao E vte= IS PTITHA
9% 14.748.0 12.745.0 =8 A0S E51 ujAd ZolH 9] tjRAto] 7HsEA]
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> 7 1? g+32 10;22 o 8 Qg vjd Aol 9] ATEA 7} wﬂ‘é Aog
Maximum 9% 20.9+7.6 15.942.6 ﬁ}‘ﬂ'%‘:]'
compressive | 12H| 12% 11.5+£2.9 11.3+1.9
force(kgf) 15% 13.5+4.5 12.243.5
9% 16.147.1 14.143.1 Table 5. Field test
15H| 12% 13.5£7.5 12.3+3.1
15% 122468 112457 Classification Machine power(kg/h) | Pulp recovery rate(%)
9% 77.1+1.3 783+2.5 Auto Semi-auto Auto Semi-auto
9H | 12% 76.0+2.4 77.1£1.8 1% 82.2 62.5 67.0 57.5
15% 783£0.9 79.2+13 —
. 9% 77.7%14 782204 2 789 606 675 590
f;t‘;?zgy 12H| 12% 768+1.0 793%1.0 3 79.5 62.5 705 55.0
195// ;é(’)ﬂg ;Z;f?i Average | 802%18 | GL9%11 | 68319 |57.242.02
15H| 12% 741+1.2 75.2+1.6
15% 73.9+1.9 76.7+0.9
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