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Appropiate Grinding of Low Grade Longan Fruit for Feedstuff
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Abstract

Longan fruits classified as Grade C are nearly valueless and are classified as low grade longan,
are usually oven dried and ground for use as animal feed raw materials to add value to the agricultural
product and reduce waste from the process. As longan is an agricultural product that contains high
sugar, containing high sugar, the multi-purpose hammer mill currently used in animal feed plants is
incapablean. In this research, the main objective was to study the grinding of low-grade whole-shelled
dried longan by using a meat grinder. The trial consisted of testing grinding speed at 5 levels: 300 350
400 450 and 500 revolutions per minute (rpm) and 3 feeding rates: 5.08 5.91 and 6.92 kg/hour which
were consistent with the feeding speed of 4 6 and 8 rpm, respectively. Grinding was done in two rounds:
initial coarse grinding using 12 mm die size, then followed by fine grinding at 4.5 mm die size. Results
showed that when the cost of grinding energy was taken into account, the grinding speed of 400 rpm
and feeding rate of 6.92 kg/hr (at feeding speed of 8 rpm) were recommended. Low grade whole-shelled
dried longan fruits were found to contain higher water-soluble carbohydrates (nitrogen-free extracts,
NFE) and fiber, which could be stored at room temperature for at least 3 months with minimal changes
in microorganism content and without any detection of fungal presence. These findings showed that low

grade longan fruits have the potential to be safely utilized as animal feedstuff.

Keywords: Value added, agricultural waste, grinding, animal feed
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Figure 1 Grades of commercial longan
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Table 1 Grinding performanc of a meat mincer ground degraded and dried whole longan fruit

Die dia. Feed rate Capacity Efficiency  Accumulattion Energy used
(mm) (kg.hr™) (kg.hr™) (%) (%) (kW.hr)
14 23.68 19.69 83.124 16.876 0.0079
8 20.93 12.12 57.884 42.116 0.0089
4 N/A N/A 8.64 91.36 N/A
14 &4 9.375 5.96 63.592 36.408 0.02

Remarks: N/A means the grinding process was overloaded.
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(D) Assembled machine

Figure 3 Exploded views (A-D) of the mincing machine with an electric motor

Remarks: 1. Machine base and motor platen; 2. 2.27 kW electric motor, 3 phase; 3. Material inlet; 4. Material outlet 5. Mincing
machine; 6. Driven shaft; 7. 36-teeth driven sprockets; 8. 16-teeth driving sprockets; 9. 3-inch driven pulley;
10. 3-inch driving pulley
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Table 2 Effect of mincing speed on mincing performance at the feeding rates of 5.08-6.92 kg.hr'1

Speed Efficiency (%) Effectiveness Capacity Accumulation Energy Ground
(rpm) (%) (kg/hr) (%) Used size (mm)
(kW.hr)
300 80.19+2.14a  73.89+2.19a  4.34+0.52a  19.81+2.14a  0.13+0.02a 2.71+0.06
350 81.79+1.42b  74.96+1.07ab 4.51+£0.53ab 18.21£1.42b  0.14+0.02b 2.71+0.10
400 82.10£1.33bc  74.49+1.96ab 4.69+0.65bc 17.90+1.32bc 0.15+0.02c  2.68+0.12
450 83.24+1.56c  76.28+2.08b  4.69+0.87c  16.76x1.56c  0.15+0.03c 2.62+0.17
500 83.31£1.48c  76.06+1.80b 4.88+0.74c  16.69+1.48c  0.16+0.03d 2.68+0.15

Remarks: Means in the same column followed by the same letter are not significantly different (o < 0.05)

Table 3 Effect of feeding rate on mincing performance at the grinding speeds of 300-500 rpm

Feed Efficiency Effective- Capacity Accumulation Energy Used Ground
rate (%) ness (%) (kg/hr) (%) (kW.hr) size (mm)
(kg.hr™)

5.08 81.61£2.53  74.72+2.49 3.96+0.18a 18.39+2.53 0.17+0.02a 2.70+0.11
5.91 82.21£1.62  74.96+1.68 4.67+0.36b  17.79+1.62 0.15+0.01b 2.70+0.10
6.92 82.56+1.45  75.74+1.66 5.39+0.46c 17.44+1.45 0.13+£0.01c 2.66+0.16

Remarks: Means in the same column followed by the same letter are not significantly different (o < 0.05)



NJU Maejo Journal of Agricultural Production 2025 7(1); 101-113

109

0.25

[ 0.20

XX XX |X

[ 0.15

Capacity (kg/hr)
(%))
jﬂ 3
Energy used (kwh)

Appropriatefeeding rate | .05

6.00

| 5
—fr——T———r——T1——+———+ 0.00

7.00 7.50

Feeding rate (kg/hr)

X Mean capactiy X Mean energy used

Figure 4 A plot of main effect (feed rate) on mincing performance
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Table 4 Chemical composition, energy, and nitrogen-free extract (NFE) of dried degraded whole longan

fruit compared to other animal feedstuffs (% air dry)

Chemical composition/Energy Dried Whole Longan seed Corn Broken
Longan Fruit kernel rice

price (Baht/kg) N/A N/A 11.91 14.00
Dry matter (%) 88.81 88.44 90.00 89.23
Ash (%) 4.45 1.64 1.3 0.7
Crude protein (%) 6.58 7.08 8 8
Fiber (%) 18.73 5.14 2.5 1
Ether extract (%) 0.61 2.45 4 0.9
Nitrogen Free Extract (NFE) (%) 58.44 7213 74.2 78.63
Metabolizable energy in poultary 2,675.92 3,546.55 3,370 3,500
(cal/g)
Gross energy (cal/g) 3,729.65 4,436.52 - -
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Table 5 Total count of microorganisms on PCA and PDA media cultured by spread plate technique

Date Month Microrganisms SD Microrganisms SD
on PCA on PDA
(CFU/qg) (CFU/g)
May 7, 2020 0 2.75x10° 1.15x10° 7.13x 10% 1.36 x 10°
Jun 8, 2020 1 1.53 x 10° 1.53 x 10° 1.38 x 10°b 2.02x10°
Aug 7, 2020 3 3.57x10° 8.50 x 10° 1.47 x 10° 2.08x 10°

Remarks: Fungal growth not found on PCA and PDA media

Means in the same column followed by the same letter are not significantly different (p < 0.05)
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