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Abstract

This research verified that a new form of health food may be introduced by using wasted grape seeds.
In addition, the study on mechanical and physical characteristics, including compression strength, of the
seed for processed food production was proceeded. And these characteristics set the standards to develop
a mechanical system which allows grape seed processing. Among the various sorts of the seeds, the
highest moisture content was found in muru phodo which exceeded 30% and the follow up was serdan,
which contained 28%. The lowest rate was seen in heat treated seed, which showed 8.796% and was
followed by campbell early from year 2001 and gerbong, each being 10.894% and 12.181%. The camp-
bell early from year 2000 had 14.382%, showing a higher rate of 3.5% in respect to the campbell early
from year 2001. Such difference is not thought to be affected by the year of harvest, rather it is judged
to have been influenced by the storage conditions. It is not easy to find the signification between the
changes of compression strength, yield strength, and limit strength under the loading speed of the load;
however, similarly witnessed in the general compression strength transformation, the strength was
increased as the loading speed increased. When the seed is to be processed according to the limit
strength standard, it was concluded that it was beneficial to design the crushing force of the system
beyond 9.20 kg, and the limit strength, scheduled to be used in designing the system, should respect the
standard of the heat treated seed.
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Table 1. Models of experimental installation
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Items Specification Remark
Micro computer RAM 32MB(2.1GB H/D) Pentium 200 MHz
Servo motor AC Parasonic MSDO11A1A
Servo motor driver 2,500 p/r Parasonic MSDO11A11XE
Strain gage measurement board 8 channels ADAC, 5508BG
STP-2M(PC) board IBM PC-XT, AT CONTEC, STP-2M

Single-point load cell

Compression load cell

25, 50 kgf capacity
200 kgf capacity
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Table 2. Chemical composition of various grape seeds (%)
Constituent Suger
Kinds Moisture IS;]S; Crude fat Ash Total g Reducing
Campbell early 109 87 26.0 2.4 295 2.37
Serdan(jingyu) 10.9 9.2 26.5 1.7 2.75 217
Gerbong(kyoho) 9.3 9.2 295 32 4.50 4.03
Meuru phodo 9.6 11.7 294 1.9 5.63 483
Fugiminori (Daebong) 99 11.7 28.3 29 3.57 32
Table 3. Moisture of grape seeds (%)
Sample Cam(;;%e(z)l]l )e arly Cam(;;%e(:(l))e arly Gerbong Serdan Meuru phodo Roasting seeds
1 10.686 14.554 12.579 27.827 30.729 8915
2 10.988 14.154 12.169 28.005 30.162 8.636
3 11.007 14.437 11.795 28.957 27.829 8.837
Average 10.894 14.382 12.181 28.264 30.535 8.796
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Table 4. The bio-yield point and limit strength of campbell early seeds (2000 year producted)
) . Bio-yield point Bio-yield strength Maximum force Limit strength
Loading compression kg) (kg/em’) kg (kg/em?)
velocity (mm/min)

Aver. Max. Aver. Max. Aver. Max. Aver. Max.

0.6 (Test 4) 3.790 5.597 19.30 2850 5.554 8.025 28.28 40.87

1.2 (Test 5) 4.126 5.796 21.01 29.52 6.132 8.864 31.23 45.14

1.8 (Test 6) 4.289 5.855 21.84 29.81 6.376 8.732 3247 44.47

Average 4.07 5.75 20.72 29.28 6.02 8.54 30.66 43.49

Table 5. The bio-yield point and limit strength of campbell carly seeds

(2001 year producted)

Loading compression Bio-yield point Bio-yield slrzength Maximum force Limit strel;gth
velocity (ke) (kg/em’) kg (kg/em’)
(mm/min) Aver. Max. Aver. Max. Aver. Max. Aver. Max.
0.6 (Test 1) 4.155 6.324 21.13 32.21 6.066 7.743 30.89 39.43
1.2 (Test 2) 3.805 4.760 19.38 24.24 6.035 8.771 30.73 44.67
1.8 (Test 3) 4.221 5.584 21.49 28.43 6.790 8.233 34.58 4193
Average 4.06 5.56 20.67 28.29 6.30 8.25 32.07 42.01
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Table 6. The bio-yield point and limit strength of gerbong seeds
Loading Bio-yield point Bio-yield strength Maximum force Limit strength
compression (kg) (kgfem®) (kg) (kg/em®)
velocity
(mm/min) Aver. Max. Aver. Max. Aver. Max. Aver. Max.
0.6 (Test 7) 5.047 7.793 25.70 39.68 7.852 10.565 39.98 53.80
1.2 (Test 8) 4.675 6.627 23.80 33.75 7.297 9.581 37.16 48.79
1.8 (Test 9) 5715 7.408 29.10 37.72 8.448 11.823 43.02 60.21
Average 5.15 7.28 26.20 37.05 7.87 10.66 40.05 54.27
Table 7. The bio-yield point and limit strength of serdan seeds
Loading compression Bio-yield point Bio-yield strzength Maximum force Limit strer;gth
velocity (kg) (kglem’) (kg) {kg/cm’)
(mm/min) Aver. Max. Aver. Max Aver. Max Aver. Max.
0.6 (Test 10) 3.877 6.851 19.74 34.89 6.143 8.955 31.28 45.60
1.2 (Test 11) 3.510 6.946 17.87 3537 5.844 7.778 29.76 39,61
1.8 (Test 12) 4332 6.776 22.06 34.50 6.269 8.399 3192 42.77
Average 391 6.86 19.89 3492 6.09 8.38 30.99 42.66
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326 ARAERE A 6 A 43 (20024 119)

Table 8. The bio-yield point and limit strength of muru phodo seeds

Loading Bio-yield point Bio-yield su;ength Maximum force Limit strerzlgth
compression velocity (kg) (kg/em”) (kg) (kg/em®)
(mm/min) Aver. Max. Aver. Max. Aver, Max. Aver. Max.
0.6 (Test 13) 3.632 6.665 18.49 33.94 6.664 7.721 33.93 39.32
1.2 (Test 14) 4.123 5.797 20.97 29.52 6.311 8.350 32.14 4252
1.8 (Test 15) 3.507 6.054 17.86 30.83 6.005 7.967 30.58 40.57
Average 3.75 6.17 19.11 3143 6.33 8.01 3222 40.80
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sEAlstEE 1.2 mm/min®] 5 &S 57}
E7b Wk 7P A, Hoge P AL A
o2 yehyton It A$ 5AE £x
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Table 9. The bio-yield point and limit strength of roasted grape seeds

Loading compression Bio-yield point Bio-yield strzength Maximum force Limit strerzlgth
velocity (kg) (kgfem’) (kg) (kg/em’)
(mm/min) Aver. Max. Aver. Max. Aver. Max. Aver. Max.
0.6 (Test 16) 6.219 8.494 31.67 43.25 8.433 11.168 42.94 56.87
1.2 (Test 17) 5.667 8.349 28.86 42.52 7.421 11.165 37.79 56.86
1.8 (Test 18) 6.054 8.961 30.83 43.63 8.466 11.671 43.11 59.43
Average 5.98 8.60 30.45 43.13 8.11 11.33 41.28 57.72
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