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Analysis of Crude Fat and Fatty Acid in Collections of Ricinus communis L.
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ABSTRACT : Forty Ricinus communis collections were obtained from RDA National Agrobiodiversity Center for knowing
the possibility of the use as a bio-diesel possibility crop. These are analysis results about crude fat and fatty acid. Gas chro-
matogram of seed collections analysis showed 6 peaks and retention time of ricinoleic acid was about 17.1 minute. Average
oil content of collections were ranged from 44.6 to 49.4% and the difference was between maximum 52.5% and minimum
41.4%. Fatty acid composition was almost unsaturated fatty acid of 97.6% and saturated fatty acid showed low content of
2.4%. Ricinoleic acid was 87.3% and the content of oleic acid and linoleic acid in fatty acid was 4.6%, and 5.2%, respectively.
The content of palmitic acid and stearic acid was about 1% and the difference was insignificant. The content of linolenic acid

was extremely low as 0.6%.
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Table 1. Number of collections variety of Ricinus communis which is tested.
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Fig 1. Chromatograms of the fatty acid standard solution in GC.
@ Caprylic acid @ Capric acid @ Lauric acid @Myristic acid & Palmitic acid ® Palmitoleic acid @ Stearic acid ® Oleic acid @
Linoleic ‘acid @ Linolenic acid @ Arachidic acid @ Behenic acid @ Erucic acid @ Lignoceric acid ® Ricinoleic acid

Ether (200 m0) ¥-& 5 45C F8<flA] A7+ F=3131). F
Z T 755712 Ethers 2] BUIRL 105CellA A7 A

z3t, WAACIERIA 308 Wy 5 TS Ygtt,
A (o) =E710% F A -71FH) + AEF X 100

w

RIgpak

HEAK

;q O ’\?‘T
SRR
mé

5 (1970)°] e A EF=AEAL &
F2E LS vIlog 50 S FHsle] vt
o|&ol Y1 4 W-g-A19F (35% 3N-HClmethanol 891,
45% methanolS S8l WAk O® SFATh 3N-HCI/
methanol &S 35%9] HCI® Y 312g<36.46 x 3/35%=
312 g>2 methanolZ 1 £ 2 FaFsle] wET)S ¥ 60T
FEA 3047 WESAIZ] TR Hexanes 2mb 7heict. 347k
BEo] FI 0.88% NaClgES 1 ml 7lsle] & Brzl &

(]

302

el st Fed dBFS FHske] GC (Agilent 6850)=
B3890 GC #2499 columne HP-Innowax 19091N-133

(0.25 /m id. x 30 myE ARE-EATE Column &5+ 1207CallA
22k fA4 & 250C7H] 1ieg 10C $23te] 587 frA]8t

Att. Injector &=+ 270C, detector &5+ 280CE 31912
™, carrier gase No& 1.8 md/min, HyS 30 md/minE ARE-3}
o] air gasZ 300 ml/min® FY I},
<}

i 3 nH

p =)

ol 7l ] B S fla SHE AR
9] GC chromatogram’gollA] F 15%2] peakES &
T AT (Fig. 1). Fig. 1914 Bz vfe} o] e
L7t A st a2 9= A AjolE Holed, ole

-
Ria

& A

off



= FayNENe] vy §[ =1 30=1| HiA} &H
o] =882 =X 3 X[t 2A
[ ® &
1200~ =R
1000
800
500 @
] ® ®
Bl ®
= @
5
7| =]
200 28
] e e
T E
! a :ﬂ o
A, A
o T T T ( T T T T
0 25 5 75 10 125 15 175 20

Fig. 2. The distribution of fatty acid in collective variety of Ricinus communis L.
D Palmitic acid @ Stearic acid @ Oleic acid @ Linoleic acid ® Linolenic acid ® Ricinoleic acid

Table 2. Frequency distribution of oil content in 40 Ricinus communis collection classified by collection area.

Collection area No. of collection ~ Mean of oil content (%) Min. (%) Max. (%) C.V. (%)
Kyunggi 1 46.8 46.8 46.8 —
Gangwon 1 44.6 44.6 44.6 -
Chungbuk 3 46.6 = 3.7 42.8 50.1 7.88
Chungnam 2 46.6 = 1.3 45.7 47.5 2.79
Chonbuk 8 47.2 = 3.1 42.2 52.2 6.53
Chonnam 1 49.5 49.5 49.5 -
Kyungbuk 8 48.1 = 2.4 41.4 49.4 5.42
Kyungnam 6 47.6 = 2.2 439 49.4 4.64
Jeju 1 49.0 49.0 49.0 -
Israel 1 49.4 49.4 49.4 -
Russia 1 47.2 47.2 47.2 -
Thailand 1 44.8 44.8 44.8 -
The others 6 469 + 2.2 43.9 49.4 4.64
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Table 3. Fatty acid composition in 40 Ricinus communis collections.
Variation Palmltlc Stee.mc Olglc Llnqlelc Llnolgnlc Rlcmglelc Saturated” Unsaturated®
acid acid acid acid acid acid
Max. 1.28 1.48 5.63 6.03 0.66 88.7 2.69 97.99
Min. 0.94 1.07 3.60 4.74 0.51 85.6 2.01 97.31
Mean 1.05 1.31 4.60 5.20 0.58 87.3 2.36 97.64
S.D. 0.07 0.10 0.42 0.29 0.04 0.69 0.15 0.15
(GAYA 7.01 7.31 9.22 5.58 7.39 0.79 6.36 0.15

¥ Saturated : Palmitic + Stearic
* . Unsaturated : Oleic + Linoleic + Linolenic + Ricinoleic

Table 4. Correlation coefficients among oil content, fatty acids, saturate and unsaturate fatty acids of 40 Ricinus communis collections

classified by collection area.

Oil Palmitic Stearic

Oleic

Linoleic Linolenic Ricinoleic

Variable content acid acid acid acid acid acid SFA
QOil content -
Palmitic acid 0.65** -
Stearic acid 0.40** 0.63** -
Oleic acid 0.21 0.38* 0.22 -
Linoleic acid 0.37* 0.45%* 0.02 -0.34* -
Linolenic acid -0.61%* -0.15 -0.10 —0.47** 0.17 -
Ricinoleic acid —0.44%** —0.75** —0.47%* -0.86** -0.12 0.27 -
SFAT 0.54%** 0.85** 0.95%* 0.31 0.20 -0.13 0.33* -
UFA* —0.54%** —0.85** —0.95** -0.31 -0.20 0.13 -0.33%* -0.29

SFA : Saturated fatty acid, *UFA : Unsaturated fatty acid
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