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Abstract

Rapeseed cake, which is the organic waste remaining after rapeseed oil production, is readily available and
considered an ecologically—-friendly resource with very low cost and high dietary fiber content. This research
was carried out for two reasons. First, it was done to analyze the liberated reducing sugar content of rapeseed
cake. Second, it was done to investigate the effects on the sugar yield of the various concentrations of acidic
and alkaline catalysts used for the hydrolysis of rapeseed cake and the concentrations of rapeseed cake in each
catalyst. Several amounts of ground rapeseed cake, 0.5 g, 1 g, and 2 g, were put into 100 mL of catalysts such
as sulfuric acid (0.5~2%), hydrochloric acid (0.5~2%), and sodium hydroxide (0.5~ 2%). Then they were hydro-
lyzed for 5 min at 121°C. After hydrolysis, HPLC equipped with an RI detector was used to analyze liberated
reducing sugars such as sucrose, glucose, galactose, fructose, and arabinose separated from rapeseed cake. The
degradation rate of rapeseed cake was the highest in hydrochloric acid. As the catalyst concentrations used
for hydrolysis of rapeseed cake increased, the degradation rate of rapeseed cake also significantly increased.
Total reducing sugar content was the highest in hydrochloric acid, and it increased with the increase of catalyst
concentrations. However, as the amount of rapeseed cake increased, the total reducing sugar content decreased,
exceptionally sucrose in the case of sodium hydroxide.
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Table 1. Chemical composition of rapeseed cake
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(Duksan, Ansan, Korea) —100 mLE 7}3}aL autoclave(JP/
MLS-3020, Sanyo electric, Tokyo, Japan)Z ©]-&3}¢] 121
°Coll A 5% FoF vkSAI A ¥Hg B 7R &L filter
paper(No 2, Adventec, Kyoto, Japan)& 33}, ZAM7}
SH4-32 filter paper= 105°C 2ol A 24A]7F
o T SRS JteE F e A
FTHS 7] filter paper®] AxH FTHEFH AFH &
filter paper®] M AF & o2 Ao, i7] +r
59 Az @ digh &A49 FAH AR
EZ AAarsle] B8 (degradation rate) s =733}

P FAE R ES APPEE 1 mLE sk
0.45 ym membrane filter2 33+ 3 High Performance
Liquid Chromatograph(HPLC)(HP1100, Hewlett Packard,
Palo Alto, CA, USA)S AH&3te] £33t Buffer=
acetonitrile®} FHFE 75:259] v &2 E33slo] AL&3FA
11, column& Sugarpak column(300 mm x 6.5 mm)<S A&
sted 1 mL/min®] 502 245 AAIskaL 7F 93 7S
= Refractive Index(RI detector)E A&ttt 7/ A
[

S 93 EFEA 2 A sucrose, glucose, galactose, fructose,
arabinose(Sigma-Aldrich, St. Louis, MO, USA)Z o] &3}
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E AFolA =AM 7} JhgEsl] 2o wE fA) ek
RelE U FARES B e cANE AN o5 ¥
Aelg o, A 84 B4 Statistical Analysis System

programming package(version 9.1, SAS Institute, Cary,
NC, USA)E o]&3le AAsat. & SAAZE 5%
NI EE HEAHoH, BAEAES B3 p<0.05 FFAA
AL 7HAYG A5 Ao sk least significant
difference testE ©]-8-3}

7 4@ 7 Folol B Fo14
o 2439

2ot W
SIstA X2|of mE &
Fu| & o] &3 FAy sl EAlES YEd Z2ge

Table 29} 2t} FA19te] Eall&2 FAldte] 3182 A o

AREE 29 £/ (H,SO, HCL NaOH)9F 5%(05, 1, 2%)

&

Solid content (%)"

Holocellulose Protein

Fat Lignin Ash

Rapeseed cake 30.41+0.10” 29.58+0.09

11.67+0.12 9.31+0.17 5.12+0.03

1)Percentages of dry weight basis. »

Values are mean=*SE in triplicates.
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Table 2. Degradation rate of rapeseed cake in various hydrolysis conditions

Degradation rate (%)"

Rapeseed cake (g) Catalyst con. (%) Catalyst Control
HZSO4 HCl NaOH

05 81.33+0.70”"% 85.72+0.60 74.16+0.32°

0.5 1 82.32+1.19" 86.63+0.58" 83.94+1.22° 34.27+0.37
2 86.68+1.15" 84.62+0.70° 76.49+1.27°
05 80.53+0.25° 82.43+0.31° 74.83+0.38°

1 1 79.95+1.47° 83.25+0.35° 84.64+0.30% 34.49+0.23
83.55+0.81 78.46+0.94° 77.50+0.52°
05 67.53+0.18 81.07+0.51¢ 73.7440.14°

2 1 70.76 +1.54¢ 82.39+0.53° 82.70+0.52° 35.03+0.63
2 79.99+0.29° 75.94+0.48" 78.41+0.85"

1)Degradation rate means the residue percentage of initial dry weight basis.

YValues are mean+SE in triplicates.

YMeans with the different letters in the same column are significantly different at p<0.05 (least significance difference test).
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Table 3. Liberated reducing sugar yields of rapeseed cake in various hydrolysis conditions

HEE - AAE - AT - %

A - HATF

Catalvst Catalyst  Rapeseed Sugar content” (%)
Y con. (%) cake (g) Sucrose Glucose Galactose Fructose Arabinose Total”
05 0.00+0.00” 5.36+0.25 3.05+0.22 4.33+0.14 7.294+0.33 20.04+0.89°%Y
05 1 0.00+0.00 5.22+0.11 256+0.12 3.35+0.08 7.43+0.19 18.56+0.43%
2 0.00+0.00 4.82+0.12 2.04+0.07 3.68+0.21 7.55+0.32 18.09+0.69°
05 0.00+0.00 6.30+0.05 4.37+0.23 4.22+0.36 6.64+0.08 21.52+0.56™
H,SO, 1 1 0.00+0.00 6.45+0.20 4.28+0.09 3.95+0.42 7.22+0.11 21.90+0.60™
2 0.00+0.00 5.98+0.11 3.71+0.11 2.98+0.12 7.87+0.12 20.53+0.25
05 0.00+0.00 7.15+0.38 5.69+0.20 3.75+0.37 6.52+0.19 23.10£0.65™
2 1 0.00+0.00 7.13+0.94 553+0.75 3.12+0.33 7.42+0.70 23.20+2.72"
2 0.00+0.00 7.41+0.11 5.89+0.10 2.92+0.02 8.30+0.02 24.53+0.17"
05 0.00+0.00 6.79+0.26 5.19+0.19 3.69+0.07 6.26+0.35 21.93+0.70™
0.5 1 0.0040.00 6.54+0.22 5.07+0.19 3.17+0.22 6.97+0.26 21.75+0.66°
2 0.00+0.00 6.62+0.09 5.00+0.06 3.21+0.07 8.03+0.40 22.86+0.48"
05 0.00%0.00 7.68+0.43 5.93+0.26 3.11+0.06 597+0.12 22.69+0.75"
HCI 1 1 0.00+0.00 7.48+0.17 6.02+0.10 252+0.15 6.81+0.13 22.82+0.48"
2 0.00+0.00 753+0.29 6.26+0.15 2.79+0.29 7.31+0.51 23.89+0.29"
05 0.00+0.00 8.67+0.70 6.84+0.24 2.94+0.11 5.56+0.23 24.01+0.51*
2 1 0.00+0.00 797+0.17 6.43+0.01 1.90+0.08 6.04+0.08 22.34+0.18™
0.00+0.00 7.63+0.09 6.37+0.06 1.66+0.12 6.32+0.07 21.99+0.20™
05 6.90+0.40 0.00+0.00 0.00=0.00 2.38+0.13 0.00%0.00 9.28+0.38"
05 1 5.66+0.09 0.00+0.00 0.00+0.00 1.11+0.06 0.00+0.00 6.78+£0.15™¢
2 5.68+0.17 0.00+0.00 0.00=0.00 0.70+0.15 0.00%0.00 6.38+0.03
05 6.89+0.38 0.00+0.00 0.00=0.00 2.14+0.04 0.00%0.00 9.03+0.42"
NaOH 1 1 554+0.13 0.00+0.00 0.00+0.00 0.94+0.07 0.00+0.00 6.48+0.09%
2 551+0.17 0.00+0.00 0.00+0.00 0.73+0.01 0.00+0.00 6.24+0.18¢
05 7.36+0.25 0.00+0.00 0.00+0.00 2.23+0.15 0.00+0.00 9.58+0.41"
2 1 6.32+0.12 0.00+0.00 0.00=0.00 0.90+0.09 0.00%0.00 7.22+40.19°
2 555+0.10 0.00+0.00 0.00=0.00 0.68+0.09 0.00%0.00 6.23+0.18"
05 5.61+0.20 0.00+0.00 0.00+0.00 1.37+0.03 0.00+0.00 6.98+0.23
Control 1 560+0.12 0.00+0.00 0.00+0.00 1.07+0.12 0.00+0.00 6.67+0.22
2 5.47+0.09 0.42+0.03 0.00+0.00 0.75+0.03 0.00%0.00 6.64+0.09

1)Percentages of dry weight basis.

?Total means the sum of the individual reducing sugars.
YValues are mean+SE in triplicates.
YMeans with the different letters in the same column are significantly different at p<0.05 (least significance difference test).
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reducing sugar yields. Total liberated reducing sugar: the sum
of the individual reducing sugars.
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