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=ABSTRACT=

This study was performed to investigate nutritional effect and the utilization possi-
bility of rapeseed oil which could replace the imported edible oils and oil crops.

The proximate compositions of a recommendable cultivar(Mokpo Dangyo 19) and a
native kind(Asahi) and the characteristics of these rapeseed oils were analyzed,

The animal experiment of these rapeseed oils was carried out during 8 weeks of
growing periods after weanling. Forty male weanling Sprague-Dawley rats were rand-
omly assigned to 3 diet groups of Dangyo 19 oil, Asahi oil and commercial Soybean
oil. Mokpo Dangyo 19 variety contained more lipids than Asahi variety by 8% and there
was no difference in physiochemical characteristics between Dangyo 19 oil and Asahi
oll except that erucic acid was contained little in Dangyo 19 oil but 50% in Asahi oil.
Body weight gain, FER(Feed efficiency ratio) and PER(Protein efficiency ratio)of rats
fed Dangyo 19 oil were higher than those of rats fed Asahi oil and organ weights such
as liver, kidney and epididymal fat pads weights of rats fed Dangyo 19 oil were sign-
ificantly higher(P<0.05)thanthose of rats fed Asahi oil. The apparent digistibility of total
diet and total lipid were higher in rats fed the diets containing Dangyo 19 oil than Asahi
oil, The content of total lipid in heart were not significantly different with dietary oil
kinds, The content of total lipid in liver incresasd with age in all rapeseed oil groups.
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Table 1. Composition of experimental diets

Groups
Ingredients

Soybean oil

Dangyo 19 oil Asabhi oil

(%, wiw)
Soybean oil”
Dangyo 19 oil?
Asahi oil®

Rice flour
Casein

Vitamin mixture?®

Mineral mixture®

60 60
18 18

1) Commercial oil purchased from company

2)3) Extracted from Mokpo Dangyo 19 and Asahi variety of rapeseed by oil-press method,
4) Vitamin mixture(mg / kg diet) : Vitamin A+D,, 10 : Vitamin E, 39 : Vitamin K, 0.05 : Niacin, 16 :
Pantothenic acid, 9 : Thiamin, 13 : Riboflavin, 3 : Pyridoxine, 8 : Vitamin By, 0.03 : Folic acid, 1 :

Choline, 1200 : Starch, 8713

5) Mineral mixture(mg / kg diet) : CaHPO,, 17240 : NaCl 824.5 : K,SO,, 4464 : MgO, 545 : FeSO, - TH,
0, 20 : CuSO, - 5H,0, 19.6 : MnSO, - H0, 1718 : KI, 2.1 : Na,SeO,, 0.09 : ZnSo, - H:O, 16.6 : Starch,

11518

Table 2. Instrument and operating conditions for gas liquid chromatography

Instrument Varian Gas Chromatography Model! 3700

Detector Flame Ionization Detector

Column 2mx 1/8 inch i.d. Stainless steel, packed with 1.5%
OV-275 on 80-100 mesh chromosorb W(acid washed,
silanized)

Carrier Gas N,(30cc/min),H,(30cc/min). Air(300cc/min)

Detector Temp. 250C

Injection Temp. 220C

Colum Temp. (programed)Initial : 135 for 4 min, Final : 195C
for 6 min, Program rate : 5C/min

Chart Speed lcm/min

Aoz ALSYR 479 8FH & A7
7t 4879 6l APFES 124 51
F IYNA AR F, 4%, 3, A, A7,
epididymal fat pad (% Z@Ag22), &S AH
gt ZAE 2o YA B PFRE
3 ¥ 2x433E Folchy™®dl o3 F3sK
o '

(5) ¥ A, B4 2 23FrE

He AYPdolz AMEIA 2 4, 6, 8F HE
N719) 19 Aol AF st Z APF2e] ¥ wjAd
g 243l YE R AT F, Folchy®el] 9]3)
Hol 2 gF S 25 on], el FujdF
2 og wjdE AYFFE o83t Aol
Aol A3%4 & (Apparent digestibility )&
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Table 3. Proximate composition of rapeseeds

Crude Crude Carbohydrate Crude
R ds Moist Crud
apesee owsture protein lipid ru e_ Sugars fiber
fiber
(%, wiw)
Dangyo 19 10.2 18.7 349 11.0 20.0 5.2
Asahi 13.7 17.2 26.7 7.1 324 2.9
Table 4. Characteristics of lipid extracted from rapeseeds
Characteristics Dangyo 19 oil Asabhi oil
Specific gravity(25/257C) 09125 0.9061
Refractive index(25C) 1.4730 1.4732
Acid value 0.847 0.901
Iodine value 81.3 80.1
Peroxide value(meq/kg) 1.2 1.4
A&t NFESQ @ 1959 A3 5% ol 5
(6) 3AAME Oo] B¥ @ 123, 145 2 7030 tsted B 1

d@Holdl JF AFEA A= A4 HETLT
P9 U2 JeERLoH t-testo] 23
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YoM BN AR 4-5%3A el
Tl 1959} opAlE] falfo v 2HEL
HlRstA Uetston o5 £x|9 vws &
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g4 o]l YutAd R Table 59} o] Gy A

Table 5. Chemical composition of experimental diets

Component Soybean oil Dangyo 19 oil Asahi oil
Moisture(%, w/w ) 9.6 9.9 10.0
Crude Protein(%, w/w ) 228 22.7 224
Crude fat(%, wiw ) 18.9 20.2 20.5
Crude ash(%, wjw ) 22 22 2.1
Carbohydrate(%, w/w ) 46.5 45.0 45.0
Energy(kcal/100g) 447.3 452.6 454.1
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Table 6. Fatty acid composition of soybean and rapeseed oils

Analysis Portions Soybean oil Dangyo 19 oil Asahi oil
Fatty acid(%)
Myristic acid 14:0 4.0 0.6 3.7
Palmitic acid 16:0 88 3.5 2.7
Stearic acid 18:0 33 1.8 1.0
Oleic acid 18:1 220 64.2 14.2
Linoleic acid 18:2 559 15.7 11.5
Linolenic acid 18:3 54 12.4 17.7
Arachidonic acid 20:0 02 0.3 0.4
Erucic acid 22:1 - 1.5 473
Others 04 - 1.5
P/S ratio” 37 4.8 3.6

1) P /S ratio : Polyunsaturated fatty acid / Saturated fatty acid ratio.
o 2%A %, A 20% W o oy Holon Aoja g LA g8 (Table7)HA|
A= o] 10087 450kcalu] &}t A @2 o]
AMS-E Z} G219 A 242 Table 69l Le}

- . . Soybe: il
U gl 50] 9 195 89 = erucic acid?} 1,5% & 4501 Oybean ot group

] 2 355 o] UL oleic acid7} 64.2% 5 of o 100 I;::ugyo 19 ol
Qe Hlal oAk fol & erucic acidZ} 47%2 E 0 p
AR FFL ol R Qo AR hER T ) Asahi oil group
£ g2 3} A4k linoleic acid & e $H-3t :; ;5)3

o Ak
3) 443 Holng 2 VWAL

1504 2=

0 1 23 4 56 78

857 A& E A 4479 AFS7te Figl period, week
o4 B uish o] A AW/ Fated B
$77 G195 FTL HEET FFE BIYL Fig. I. Changes of body weight in rats fed soybean
W, oAl f-e old HlE Re AFFIIE oil, Dangyo 19 oil or Asahi oil diet for 8 weeks

Table 7. FER and PER of rats fed soybean oil, Dangyo 19 oil or Asahi oil diet for 8 Weeks

FER or PER Soybean oil Dangyo 19 oil Asahi oil
Feed efficiency ratio” 0.3540.11% 0.3540.13° 0.294-0.09°
Protein efficiency ratio® 1.531.0.48% 1.4940.56%° 1.2840.38°

1) FER : weight gain(g) / feed intake(g)
2) PER : weight gain(g) / protein intake(g)
3) Mean+S.D.
Means with different alphabet within a line are significantly different.(P{0.1)
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Table 8. Organ weights of rats fed soybean oil, Dangyo 19 oil or Asahi oil diets at weeks 4 and8

Sogbean oil Dangyo 19 oil Asahi oil

wk 4 (g)
Heart 1.0240.073™ 0.89+0.11° 0.884-0.049° b
Liver 10.77+1.66% 9.7541.11% 8.864+0.73® *
Spleen 0.6510.18 0.6710.13 0.67+0.17 N.S2?
Kidneys 2.284-0.30° 2.0710.1320 1.9140.10° **
Epididymal 4.51+1.328 3.59+0.28* 2.2410.40° -

fat pad

Testes 3.3340.26° 3.0640.19° 3.094-0.18% *

wk 8 (g)
Heart 1.0440.08 1.024:0.11 0.9710.10 N.S.
Liver 12.1041.29° 11.9041.00* 9.5440.98° hid
Spleen 0.7140.15 0.7210.11 0.6310.13 N.S.
Kidney 2.3840.15° 2.2540.14% 2.0610.20° **
Epididymal 7.7841.59* 7.7941.33* 4.0340.59° -

fat pad
Testes 3.39+0.21° 3.1940.15% 3.1240.130 *
1) Mean+S.D.

Means with different alphabet within a line are significantly different.

*P€0.05

“P<0.01

2) N.S. : Not significant

NEF 3 g 193470 Hlg) #e Ao 33E xole A AR A4EY §9
Uetgth zt 4879 37] FAe Tablegol A A RS v aE) B g 195 79 e
TE g vpo} o] i Ff-7 3 vl s B o}A}a) erucicacidg#Fo] 32 A& 7HA 2 Aoz
22 479 Aekst 18 9 859 e} A% Bz §3H FarnworthE®¢] A ojstd
L A3 B E A7)9 BAS) GogHoz Yo 2L F9 erucic acid(0.6%) & 7T FAFE

Ao Jelston da 193422 4Fde
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ol F718t] #92Q 2}o] & Holz) Yo} X F
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Thomasson#} Boldingh =%"2] o] |4} o] @&
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HolzF AWFYE FAFE e F 29

A FIFLEAY AL E UFH HIAZE
o} Az Aoz Yepgoy, E 439 dwl
93 #42(1.5%9 erucic acid&t&)L 5427
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Table 9. Total lipid content of hearts and livers of rats fed soybean oil, Dangyo 19 oil or Asahi

oil diets at weeks 4 and 8

Heart Liver

wk 4(mg/g organ)
Soybean oil 229473 110.547.4®
Dangyo 19 oil 22.543.6 67.247.2¢
Asabhi oil 18.613.0 5204214

wk 8(mg/g organ)
Soybean oil 38.9+8.1 109.94 6.4
Dangyo 19 oil 289417 73.347.6>
Asahi oil 326134 81.3+10.1°
Significant factor® B A, B, AB

1) Mean4SD.

Means with different alphabet within a column are significantly different,
2) A : Significantly different among dietary oils at a=0.05.

B : Significantly different between age groups at a=(.05,

AB : There are interactions between dietary oils and age groups at a=0.05.

e Az 4432 Jveldga®™ g
vl 1o oy T3k Mattson} Streck 22 4] o]u)
erucic acid &°] 4ol we} 43 x4gg
Fe Z7Me A Sl 2R A7 Ak A&
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AYEHE do)A] gt BuPx 9lon}
oj¢} g} & A=A Al 1 Qi)
AN A3 A e g AP Tl
A 430 vlE) 830 FHR o fAIF Lol T
atol= (it 28y B 193 -7 olAlS|
& vl s B o 458 g2 193729 A
FE A F o2 FRoU8F T = o] AB /T
B A& g gR3tn e Aoz Jehyt
o} o] Eol e fo4 Aol gAY A7)
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5) 4ol R Ao} AFFE
Y NF 5246858 2 4P 4]

28154 & (Table 10)& vl as) 8 o 542
3G 195 /T2 A9 zpo)7} glo opa}a]

| 2ol bzt WolH Aol 189l AT L AL
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Az Aoz delgth 59 A 43184
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31 9)om Beare-Rogers 59| APNM x4
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Table 10. Apparent digestibility of total diet and total lipid at weeks 2, 4, 6 and 8

Soybean oil Dangyo 19 oil Asabhi oil

Total diet(%)

wk 2 96.5 97.0 94.5

wk 4 97.0 97.8 93.7

wk 6 97.5 96.4 92.6

wk 8 97.7 974 94.9
Total lipid(%)

wk 2 94.8 95.3 94.0

wk 4 97.2 96.4 94.7

wk 6 97.6 97.1 95.3

wk 8 97.8 97.0 96.2

amount ingested —amount excreted

1) Apparent digestibility=

7He RE #FE + YUk E3 Trenholm
2% erucic acidg 3 4olE AT A
37 2 434 8] $A&L 4o palmitic
acid(16: 0) 9} stearic acid(18 : 0) 2] gz} #d
o] Qlo] F e A At FF A AF A == vl 8t
T ARAGE Sz dh) ey, Sk AE A3
3l 2+ A 8 3} linolenic acid(18 :3) & Alololl &=
vl A A ASS 21 vk glen, Abd-
ellatif &% E-3] palmitic acid7} 229 A%
Z7) ®ar ol 2} erucic acid?] A & <18 A
He4dddgoz R 4%3E Beste a3t
A kxSt B A S 9 19
3.4 9] palmitic acid 9} stearic acid §%-& o}A}3]
Frol S F A ake R g oz Fekon
o]o| u)3) linolenic acid &3 olAF3]foll A
t Fol G 193 ol oA f-2 HI3) 43
F58 2 ANAHRJA Ao FARND d7E A
A&l F32 ok 23y erucic acid e} A o)W A%
e ole] B AR o} PEA Yol AF
7h Alzgojol Ee g ¥,

4

2 FARRLZ B A5l A FAH

o) JFast 2 o §HE A7) Asked 1A

1o, oft ofx

20t

r

amount ingested

X100

AN FF olrbslel Hl3te R|ugheko] 8%}
wokon olalslfol 50% 7 gaEHol e
erucic acid7} ¢ 195 f9+= 1.5% & g%
A grE o AR oA 8lFF 2 M FSIE}
Aolg & L P AF &2 FHTol vls) Bt
O g 195 /7E W23 & 2}o] 7} Kol
2] ket Aol & ko] A3FE LT ofALE]
fro vus] B o dx 195 FF0] 5%
Aoz Jeygton 71 37]9 war S
8FH = Al 719 23 R @A) E o] A7) A
F9 A #ol & el

AU AggEe FAFGde b §934
ztol & HojA] gFtom kel AEFL o4
Q) Apol & B.o 8ol & o] A3l vl T
193419 A7 ¥ Aoz Yehyr},
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