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Abstract

The objective of this study was to investigate the technical feasibility of producing toxicant
-free rapeseed by germination. To this end, rapeseed(Brassica napus L.)was germinated at 25C for
120 hours, and the chemical compositions-glucosinolates and free sugers-were determinated in
every 24 hours during germination. The amount of glucosinolates in rapeseed measured by UV
method was very close to that measured by GLC method. The glucosinolates were considerably
abundant in rapeseed before germination, and the total content was found to be 13.6 mg/g.
Rapeseed showed the lowest glucosinolate content in 72 hours during germination, and it gradu-
ally increased glucosinolate content from 96 hours. Free suger content in rapeseed before
germination was as follows : 3.03 mg g of fructose, 2.97 mg, g of glucose and 5.63 mg,/ g of
sucrose. Raffinose and stachyose were not detected, and in general free sugars were gradually
decreased during germination. However, sucrose was increased in the early period of gremination
and decreased in the later period.
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Table 1. Change in the glucosinolates content of
rapeseed during germination ot 25C img,/g)
Composition*
Germ. time 81 = ozT TG
(hrs)
0 0.60 0.120 12,90 13.62
12 0.48 0.082 11.30 11.86
24 0.44 0.076 10,00 10.52
48 0.36 0.065 9.50 9.93
72 0.23 0.037 8.70 8.97
96 0.27 0.042 11.60 11.91
120 0.33 0.051 13.80 14,18

* Bl: 3-butenylisothiocyanate
Pl: 4-pentenylisothiocyanate
OZT: 5-vinyl-oxazolidine-2-thione
TG: Totol glucosinolate
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Table 2. Change in the sugars content of rapeseed
during germination at 25C

img,g)
Germ.time
(hrs) o} 12 24 48 72 96 120
Sugars
Fructose 3.03 1.72 1.20 0.38 0.75 0.82 0.%0
Glucose 2.97 1.60 1.00 0.92 0.84 0.78 0.87
Sucrose 5.63 6.25 3.43 2.57 2.08 1.05 1.35
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isothiocyanate 2] ¥ %2 0,6mg - gol A &,
4-pentenylisothiocyanate £ 0, 12mg/ /g & °l%ia,
5-vinyl-oxazolidine-2-thione 2 12, 9mg g & }&}
olok, wobA) Zhell whd §ERH e 724 27HA] Erako]
Aasichrt 964 FEH TS A S el ol

Helg Tere wolA fructose, glucose, sucrose
7} 2 3,03, 2.97, 5.63mg/geollon wole afap
fructose & glucose & A A3 Zr4slsd 21t sucrose
o] Bolls 27l F5t shohrl wob 12417 o] 355
ZFashe A%S vetlgic

g

1. Nicholas, R.I. : Fabriated Protein Foods. Chem.
Engineering, 81, 50(1974)

2. Rutkowski, A. : The Feed Value of Rapeseed Meal.
JAOCS, 48, 863(1971)

3. Rutkowski, A. and Kozlowska, H. : Chemical Con-
stituents and Protein Food Processing of Rapeseed.
JAOCS, 56,475(1979)

4. Daun, J.K. : Composition and Use of Canola Seed, Oil
and Meal. Cereal Food World, 291(1984)

5. Belzile, R.J. and Bell, J.M. : Growth-Depressing
Factors in Rapeseed Oil Meal, Vil. Effects of
Myrosinase Activity on Toxicity Following Treat-
ment with Buffered Solution. Can, J. Animal Sci.,
46,165(1966)

6. Summers, J.D. and Leeson, S. : Choline, Niacin and
Thamine Supplementation of Canola and Soybean
Protein Diet Fed to Broilers to 6WK of Age. Can. J.
Animal Sci., 65,217(1985)

7. Sosulski, F.W. and Dabrowski, K.J. : Determination
of Glucosinolates in Canola Meal and Protein Prod-
ucts by Desulfation and Capillary Gas-Liquid
Chromatography. j. Agri. Food Chem., 32,
1172(1984)

8. Youngs, C.G. and Wetter, L R. : Micro-determina-
tion of the Major Individual Isothiocyanates and
Oxazolidinethione in Rapeseed. JAOCS, 44,
551(1967)

9. Appelqvist, L. A and Josefsson, E. : Method for
Quantitative Determination of Insothiocyanates
and Oxazolidinethiones in Digests of Seed Meals of

W BER - RE

10.

11.

13.

14.

16.

17.

18.

19.

g AEwhete)a)

Rape and Turnip Rape. J. Sci. Food Agar., 18,
510(1967)

Ettlinger, M.G,, Dates, G.P., Jr., Harrison, BW,,
Mabry, T.J. and Thompson, C.P. : Vitamin C as
Coenzyme, the Hydrolysis of Mustard Oil
Glecosides. Proc. N.A.S., 47 1875(1961)
Nagashima, Z. and Uchiyama, M. : Tossibility that
Myrosinase, is a Single Enzyme and Mechanism of
Decomposition of Mustard Oil lucoside by
Myrosinase. Bull. Agar. Chem. Soc., Japan, 23(6),
556(1959)

. Greer, M.A. and Deeney, J. M. : Antithyroid Activity

Elicited by the Ingestion of Pure Progoitrin, A
Naturally Occurring Thioglucoside of the Turnip
Family. J. of clin. Invest., 38,1465(1959)

Ballester, D., King, ]., Vera, P, Brunser, O. Y'afiez,
E. and Monckeberg, F.: Toxicity of Water Extract-
ed Rapeseed Meal in the Rat. J. Sci. Food Agri., 28,
8(1977)

Diosady, L.L., Naczk, M. and Rubin, L.].: The Effect
of Ammonia Concentration on the Properties of
Canola Meals Produced by the Ammonia-Meth-
anol,/Hexane Extraction System. Food Chem., 18,
121(1985)

. Eapen, K.E,, Tape, NW. and Sims, R.P.A. : New

Process for the Production of Better Quality Rape-
seed Oil and Meal, II. Detoxification and Dehulling
of Rapeseeds-Feasibility Study. JAOCS, 46,
52(1969)

Kirk, L.D., Mustakas, G.C., Griffen, EL., JR. and
Booth, A.N.: Crambe Seed Processing, Decomposi-
tion of Glucosinolate (Thioglucosides)with Chemi-
cal Additives. JAOCS, 48, 845(1971)

Lee. J.1., Bang, J.K, Kwon, BS. and Min, KS. :
Breeding for Improvement of Glucosinolate Con-
tent in Feed Utilizability of Rapeseed Meal, 1.
Glucosinolato Content in Rapeseed Varieties by
Different Origin. Kor. J. Breeding, 16(2), 171(1984)
Bhatty, R.S. and Sosulski, F.W. : Diffusion Extrac-
tion of Rapeseed Glucosinolate with Ethanolic
Sodium Hydroxide, JAOCS, 49, 346(1972)
Ballester, D., Rodrigo, R., Nakouzi, J., Chichester, C.
O, Y'aflez, E. and Monckeberg, F. : Rapeseed Meal,
1. A Simple Method for Detoxification. J.Sci. Food

Agr, 21,143(1970)



Vol 20, No. 2{1988)

20,

2

—

22

23.

24.

25.

A, Hel-d, 247 obell o g fal o) dubdE, Ay
AW FlE 24w, AR, 2002), A4 E
(1988).

. Wetter, LR. and Youngs, C.G. : A Thiourea-UV

Assay for Total Glucosinolate Content in Rapeseed
Meals. JAOCS, 53, 162(1976)

. BBR, MILIERS : Myrosinase (2884 2598, (8 1 ).

Myrosinase & Thioglucosidase 334 R U FlEE
DEEENOREDE, 53, AL, 33(6), 478ERF0 33 )
HAZ, ZAF, N5 A3, 247 25N 22 0le
aef el gt Q4 W Q4AEF FEl g FE, g4
£1+8+3) 7], 13(2), 107(1981)

Valverde, C.V., Valverde, CM. and Herrang, J. :
Determination of Soluble Carbohydrate in Yogurts
by HPLC. J. Dairy Sci., 67(4), 759(1984)

Y, 0], WA, §A5 U FEH B o4 A
5“4, 54/ 8 ¥ a, 23, 183(1981)

ol 2 {42 Glucosinolate ¥ eje} 3take] wigh

26.

27.
28.

29.

30.

31

199

Downey, R.K., Craig, B.M. and Youngs, C.G.: Breed-
ing Rapeseed for Qil and Meal Quality. JAOCS, 46,
21(1969)

AT, wEE L F owbeld o gake] w3, Kor )
Food & Nutr., 12(3), 236(1983)

o171, o, oleld, Tl : Ao =8H, 9
35(1959)

A7, 2Fd, 23849, H149 ol yolr) o R £2
% ofal e &b Z A of vl x| F o, §E4 FE A, 15(1),
12(1983)

A man, P.:Carbohydratesin Raw and Germinated
Seeds from Mung Bean and Chick Pea. J. Sci. Food
Agr., 30, 869(1979)

e 7] ehi o] T84 Y wobal 8] off et A, i i &
S ehAbehel =2 (1985)

(1987 10% 269 A<



