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Abstract
Background and Obijectives :Vegetable shredders were generally designed to be used to reduce the size of
agricultural products. The design and development of vegetable shredder to get a beautiful shapes and quality
suitable for further process in healthy products is still lacking knowledge. Therefore, this research was aimed to
design and build a vegetable shredder and study the effect of rotational speed on the efficiency of the shredder.
Methodology : Study and calculate the important values for the main component of vegetable shredder. Then, five
types of vegetables used to test the shredder performance were potato, carrot, radish, cucumber and onion with
the rotational speeds of the inverter included 500, 600, 700 and 800 rpm. The loss percentage, the percentage
passing the required quality criteria and the production capacity of vegetable shredder were determined.
Main Results : The vegetable shredder has the following main components: machine structure, blade plate, blade
plate cover, raw material input slot, 0.5 hp electric motor and inverter (rotational speed device). The result showed
that the loss percentage from the shredder’s operation under various conditions was 5.28%+0.84 - 19.15%+1.89,
and the different types of vegetables used different rotational speeds. The suitable rotational speed with a high
percentage passing the required quality criteria in potato, carrot and onion was at 700 rpm, while the rotational
speed at 600 and 800 rpm were suitable with radish and cucumber, respectively. In addition, the vegetable
shredder had a significantly higher production capacity than the manpower to cut vegetables (p<0.05).
Conclusions : To save production costs and get high-quality products or high percentage pass the required quality
criteria, the vegetable shredder designed and built in this research was suitable for chopping vegetables with good
shapes and homogeneous textures, such as potatoes, carrots and radishes.

Keywords : rotational speed ; performance ; vegetable shredder ; percentage loss
*Corresponding author. E-mail : s.voraluck@psru.ac.th
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Figure 7 Characteristics of vegetable that pass the quality and out of specification criteria in each speed

(A) potato (B) carrot (C) radish (D) cucumber (E) onion

Table 1 wanitlafidusin1sqrideiieda NN NI UTLLATEIIUNAN19ZFNS 7] WUFT iRaNNIEITaL 500
saURaW uaaNRefiduinsgoyRannngn HAwiniy 15.14240.81 wefidus uazunnsineenedliibidAymis
aa A o o o A , oA o A = A | = A a
afifl (p<0.05) WeaWeuiuinIiAdY ] iWWwReITUNAINTITaLT 600, 700 WAL 800 7UABUNT NUAINIIHAT
wWaddudnisgay@aninigawini 16.1110.47, 19.1511.89 uay 17.1410.38 ilefifus suanay Tuanenduni
lirefiduinisgoydatiesngnlunnaciuiiaseunisinaesluiin TnafiAnedaalugdeasendng 5.28+0.84 09
6.62+0.96 \Wefiius wanantediduinisqoyide liliutlsiuninaanidaseuiiiinay Ay nsiiuueaniay
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Table 1 Percentage of defect loss from cutting comparing between by man and vegetable shredder.

Rotational
Potato Carrot Radish Cucumber Onion
speed (rpm)

Control 1.44+0.76%® 1.12+0.55* © 3.38+1.77*" 2.96+0.24*° 4.92+4.55%°
500 5.28+0.84°" 9.16+0.77%" 7.26+0.24%° 15.14+0.81*° 13.02+1.79"%
600 6.62+0.96"" 8.52+0.41%" 6.46+0.88" ¢ 16.11£0.47*“®  13.86+0.70” "
700 5.71+0.19%" 4.93+0.46%° 9.34+1.37%° 19.15+1.89"" 12.04+1.59"°
800 5.98+0.19°" 5.73+0.81%° 12.49+0.73""  17.14+0.38*° 16.75+1.39%"

Note : 1) a-c difference letter in same row and A-E difference letter in same column were significant difference by Duncan’s New

Multiple Range Test at confident percentage of 95% (p<0.05)

2) * means non-significant difference (p>0.05)

|
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Figure 8 Percentage of quality pass and out of specification in different rotational speed in

(A) potato (B) carrot (C) radish (D) cucumber (E) onion
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Figure 9 Capacity of vegetable shredder (kg/h) in different samples and conditions
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