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Effect of Content of Potato Tuber Component and Potato Variety on the

Bioethanol Production

You ri Jang, Young hoon Lim, and Keun Kim'

Dept. of Bioscience and Biotechnology, The University of Suwon, Gyeonggi-do 445-743, Korea.

ABSTRACT The contents of starch, moisture, crude

4= Qth(World Watch Institute, 2006). H}-0] 2.0]

protein, crude fat, crude fiber, and ash of different varieties
of potatoes were analyzed. The average starch contents of
Go-woon, Ha-ryoung, Dae-seo, Jo-won, Ga-won potatoes
were 17.9+0.2, 18.0+1.7, 17.7+0.5, 14.840.4, and 16.2+1.0%,
respectively. The ground powder of each starchy substrate
was suspended in distilled water, and then liquefied, saccharified,
and fermented by Saccharomyces cerevisiae ATCC26603
at 30C for 4 days. By statistical analysis, the effectiveness
of the contents of the different components of the potato
tubers on the ethanol production were examined. The results
showed that the starch content positively affected the ethanol
production. while moisture content affected negatively the
ethanol production. Ethanol production from the 5 different
varieties of potato tubers harvested on different time were
examined and the results indicated that both of potato variety
and the harvesting-time significantly affected the ethanol
production. Among the several varieties of potato, Ha-ryoung
produced the highest yield of ethanol as much as 94.3£1.9
L/ton or 3111£62.7 L/ha.

Keywords : potato variety, tuber components, bioethanol,
harvesting time, statistical analysis
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Table 1. Effect of different components of potato tuber’ on the ethanol production.

Component (%)

Potato . Crude Crude Crude l;jthanol

Starch Moisture protein fat fiber Ash (%, vIv)
17.8 78.2 1.0 0.0 0.5 1.0 9.6
Go-woon 18.1 77.6 1.0 0.0 0.5 1.0 10.2
17.9 78.3 0.9 0.0 0.5 1.0 9.4

Average 17.9+0.2° 78.0£0.2 0.95+0.0 0.0+0.0 0.5£0.0 1.0£0.0 9.7+0.2
16.4 77.3 1.4 0.0 0.6 0.9 9.8
Ha-ryoung 19.7 75.1 1.5 0.0 0.5 1.0 10.0
18.0 74.9 1.5 0.1 0.5 1.0 10.4

Average 18.0£1.7 75.8+0.8 1.5+0.0 0.0+0.0 0.6+0.0 1.0+0.0 10.1+0.2
17.9 76.8 1.5 0.1 0.5 0.9 10.0
Dae-seo 16.7 78.4 1.5 0.1 0.5 0.9 10.0
18.3 76.8 1.5 0.1 0.5 0.9 9.0

Average 17.7+0.5 77.3£0.5 1.5+0.0 0.1£0.0 0.5£0.0 0.9+0.0 9.7+0.3
14.7 81.2 1.2 0.0 04 0.8 8.2
Jo-won 14.1 81.8 1.2 0.1 0.5 0.8 8.6
15.5 80.7 1.3 0.0 0.4 0.9 8.6

Average 14.8+0.4 81.2+0.3 1.2+0.0 0.1+0.0 0.4+0.0 0.8+0.0 8.5+0.1
17.2 76.3 2.0 0.0 0.5 1.2 9.2
Ga-won 15.1 77.3 1.8 0.0 0.5 1.1 9.4
16.2 76.8 2.0 0.0 0.5 1.1 9.3

Average 16.2+1.0 76.8+0.5 1.9£0.1 0.0+0.0 0.5£0.0 1.1£0.0 9.3+0.1

* The potato tubers harvested on June 30 ~ July 20th, 2010 were used for this experiment.

® Mean + SE.
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Table 2. The simple regression analysis® for ethanol production
from potato tuber.

Components of potato tuber Standardized estimate P-value

Starch 1.62052 0.0050
Moisture -2.40908 0.0010
Crude protein 0.01791 0.9022
Crude fat 0.00143 0.8879
Crude fiber 0.04497 0.0303
Ash 0.05296 0.2056

* Level of significance a=0.05.
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Table 3. Ethanol production yield of several varieties of potato tuber.

Ethanol production yield (L)

Potato variety

per ton of potato tuber”

per unit area of land(hal)b

Go-woon 91.1+1.9ab°
Ha-ryoung 94.3+1.9a

Dae-seo 90.6+2.8ab
Jo-won 79.9+0.9¢
Ga-won 87.1£0.9b
Statistical analysis p<0.0001

2733.04+57.0ab¢
3111.9462.7a
3080.4+95.2ab
2556.8428.8¢
2787.2428.8b
p<0.0001

* Wet weight base

® Based on average potato tuber yields of 30 ton/ha of Go-woon, 33 ton/ha of Ha-ryoung, 34 ton/ha of Dae-seo, 32 ton/ha

of Jo-won, 32 ton/ha of Ga-won(personal communication).

¢ The means in the same column followed by the same letters were not significantly different in a pairwise t-test.
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Fig. 1. Starch content of potato tubers of several varieties
harvested on different time. The potato was sowed on
April 6th, 2010.
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Fig. 2. Ethanol production from potato tubers of several
varieties harvested on different time. The potato
was sowed on April 6th, 2010.
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