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Synopsis:

International aspect of fat resource, supply and technology was discussed. The producing

amount and region of oilbearing materials were reviewed with F.A.O. statistics etc.. Authors emphasized the

importance of oilseed, not only for present human food, but also for future solar energy utilizing, and refered

to oil extracting technology. As an example, Pakistan rice bran oil resource was researched, and was
concluded that it was suitable raw material for oil extracting industry.

Moreover, the chemical composition of the oil was investigated.
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Table 1 Vegetable Oil Productivity per 1 hectare.

Oil seed SIiyp?lggd/lllg)- Indices Main growing countries
Oil palm 5, 000 17.9 | Malaysia, Nigeria, Indonesia
Cottonseed 200 0.7 China, India, Brazil
Soybean 280 1.0 U.S.A., China, Brazil
Sunflower 350 1.3 U.S.S.R., Argentina, Romania
Sesame 400 1.4 | India, China, Sudan
Peanut 600 2.1 India, China, U.S.A.
Rapeseed 900 3.2 India, Canada, China
Castorseed 1,200 4.3 | Brazil, India, China
Coconut 840 3.0 | Philippine, Indonesia, India
Coconut (improved) 2,280 10.3 | ibid.
(Rice) (4,800) ' (17.1) China, India, Indonesia, Japan

1) (Rice) means only starch, but not oil.
2) Source; Japanese semiofficial literature (1974).

Table 2 Oils & Fats World Production by Item. (unit; 10,000 M/T) (Souree; FAO Lit.)

\\\\ Yearly { production share (%) ‘1 \ Yearly production share (%)
b 1972-74 | 1985 [1972-74 | 1985 h 1972-74 | 1985 {1972-74 | 1985
Item \} average } forecast | average | forecast |Item \ average | forecast | average | forecast
World, total 4,716 6,930 100 100}  palm kernel oil 62 102 1 1
Edible,soapmaking 4,483 5,620 95 95, Edible fats 918 1,125 20, 16
Liquid fats 2,382 3,656 51 53|  butter 519 644 11 9
soybean oil ‘ 827, 1,368 18 20, lard 399 481 9 7
sunflower oil 394 609 8 9 Miscellaneous 874 1,359 18; 20
peanut oil 321 500 7 7‘ palm oil 247 610 5§ 9
cottonseed oil 292 405 6 6 tallow, grease 520 632 1! 9
rapeseed oil 255 394 5 6  marine ol 107 117 2 2
olive oil 158] 185 3 3‘ Industrial vegetab- 193] 251 4 4
sesame oil 64 88 1 IE‘ le oil .
corn oil 47 70 1 1,; castorseed oil 42 55 1 1
safflower oil 24 37 1 01; linseed. oil 80 105 2 2
ricebran oil 20 25 1 o] ‘tungoil 1 14 - 0
Lauric fats 309 480 § 7| others 60 77 ! !
coconut oil 247 378 5 6 Miscellaneous 40 58 1 1
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Table 3 Regional Oil & Fat Production of the
World. (unit: 10,000 M/T)

Table 5 Soybean Production of the World
(unit: 10,000 M/T)

yearly|
1962-64 1472-74 {1975-77 | 1985
av. av. av. forecast
region
world total 3,530 4,716 5,039 6,930
advanced nations 2,085 2,831 2,840 3,575
total
U.S.A. 899 1,172] 1,160, 1,465
EEC 299 414 416 480
Japan 37 38 38, 44
USSR 393 558 554 755
East Europe 144 227 259 317
Underdeveloping 1,445 1,886 2,200 3,354
countries total
Africa 297 291 315 443
Mid. south 269 416 530 844
America
Brazil 81 195 284 447
Argentina 77 79 97, 153
South east Asia 526 718 864! 1,383
India 260 311 331 489
Malaysia 24 106 168; 368
China 237 301 320 430

ref.: FAO demand & supply forecast (Nov. 1978)

Table 4 Main Oilseed Production of the World
(unit: 10,000 M/T)

T Yearly
B 1974/75 | 1976/77 (1978/1979

Item \
Soybean 1 5,917 6,466 8, 304
Cottonseed 2,474 2,218 2,349
Peanut 1,183 1, 148 1,249
Sunflower 1, 075 993 1,279
Rapeseed 768 725 1, 142
Sesame 192, 185 190
Copra 431 448 430
Palm kernel 103 121 130
Linseed 239 238 262
Rice bran 150 157 160
Casterseed 111 68 93
Corn germ — 100 150
Total 12, 643 12,869 15, 741

source: Oil World Gaz. etc.
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\ Yearly|
— 1974/75 | 1976/77 | 1978/79
Region T~
U.S.A. 3,310 3, 504 5, 060
Brazil 989 1,251 1,090
Argentina 49 140 390
Paraguay 22 38 48
China 1, 200 1, 200 1, 280
others 347 333 436
Total 5,917 6, 466 8,304

source: Oil World Gaz.

Table 6 Cottonseed Production in Glowing Re-
gions (unit: 10,000 M/T).

\ Yearly 79 78179
*74(75 ’76/ ’78/

Country \
U.S.S.R. 488 480 493
Red China 405 380 400
U.S.A. 409 374 380
India 258 206 260
Brazil 102 106 108
Pakistan 127 84 98
Turkey 96 75 81
Mexico 83 34 60
Egypt 75 68 76
Argentina 31 31 27
Others 401 377 358
Total | 2,475 2,215 2,341
Ref: I.S.T.A.
2.1.2 #EM Cottonseed oil
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2.1.3 U%xb Y Sunflower oil
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Table 7 Regional Production of Sunflower Seed

Table 9 Regional Production of Rapessed (unit:

(unit: 10,000 M/T). 10,000 M/T).
Yearly| Yearly
1974/75 {1976/77 (1978/79 11979/80 1974/75 |1976/77 |1978/79 |1979/80
Country Country
USSR 678 528 533 540 Canada 116 84 350 350
USA 27 50 184 366 West Europe 151 127 160 145
East Europe 145 162 192 210 East Europe 96| 150 137 102
West Europe 39 44 59 66 China 120 130 203 224
Argentina 73 90 143 160 India 225 155 210 210
South Africa 25 26 45 32 Pakistan 25 29 26 26
Turkey 42 55 52 Others 35 40 32 37
Others Total 768 715 1,118 1,094
\ ‘ 04[ !
Total 1,075 999 1,3 1, 550
ota ‘ ’ ’ Source: Oil world

Table 8 Regional Production of Sunflower Oil
(unit: 1,000 M/T).

Yearly|
\ 1976/77 | 1977/78 | 1978/79
Country
USSR 1,657 1, 954 1,698
USA 18 89 115
East Europe 599 681 700
West Europe 289 586! 681
Argentina 352 417 425
South Africa 103 154 150
Turkey 205 180 209
Mexico 1 51 113
Others
Total 3,401 4,468

| 4,314
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2.1.4 772y Rapeseed oil
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USDA, revised literature

Table 10 Forecast of Canadian Rapeseed Produc-
tion (Aug.—July base).

T — Yearly[79/80 i
T~ (fore |78/79 [70/77 {14/75
Item \ cast) X
cultivating area | 8.06 6. 93! 1.78 3.16

(million acres) :

|
Yield per acre (M/T)/ |0.43/ [0.50/ 0.47/ 0.37/
bushel)

18.96| 22.05 20.72| 16.31

Total crop (10,000 M/T) | 350, 348 84 116

Net price, for farmer 300 290} 289 319

$/(M/T) (fore- |(fore- |
cast)| cast)|

Table 11 Palm Oil Production of the World. (unit:

10,000 M/T)
Yearly | 76 | *78 | '80 (80 Export)
Countries “
Malaysia ] 139 178 240 (230)
Others {129 132 196 ( 80)
1l i
Total i 268 310 436 (310)

Source: by K. Miki

Table 12 Domestic Consumption of Palm Oil in
Japan. (unit: 1,000 M/T)

e Yearly|
el ’76 77 '78

Usage T

Edible

process 64 66 63
msicell. 27 29 30
Chem. Ind. 62 59 59
Total 153 154 152

Source: by K. Miki
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Dried Stem
(8)
Eruit Stem
(27)

Mosture

(19) Mo1sture
13)

Fruit Meat=t-Palm O1l——
(43) (20)
Text1le

Fruit L (10)
Bunch——Frut

(Sat FatAcd 47%,
Unsat f Acd  53%

Cellulose (6 4)
Lignn (2 1)

Table 13 Regional Production of Copra. (unit:

Ash (0 5), Others (1 0)
Volatile Matter (11 2)
(100 (6) She]] Fixed Carbon (3 0)
“6) Ash (0 6), Most (0 8)
Nut: Kernel O1l (l 6)
(200 <Sal fa /0)
Kernel Uusal f a 20%
Cake (
—Mmsmre Morst (0 B)
Fig.1 Composition of Palm Fruit Bunch & Pro-
ducts.
Source: Literature of Malaya Univ.

( ): wt.9% to Fruit Bunch.
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2.1.5 N—np Palmoil
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10,000 M/T).
. |Oct. 1974 |Oct. 1978 | 1980-83
) period| N 2 av.
main prod. Sept. 1975 [Sept. 1979 | forecast.
countries
India 34 35 33
Indonesia 89 95| 96
West Malaysia 14 12 12
Philippine 202 225 250
Sri Lanka 18 10 15
Others 74 75 75
Total 431 452 481
iy Fig. 1 1I0RT. ThbORReDAA—ah £ E
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2.1.6 ¥y Coconut oil
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2.1.7 XXM Rice Bran oil
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Table 14 Rice & Bran Productions in Chief Regions. (unit: 10,000 M/T)

Country Puddy bran for Country Puddy bran for
production oil mill production oil mill

Bangladesh 1,964 - North Korea* 430 not clear
Brazil 894 3.4 Pakistan 442 —
Argentina 300 — Philippine 690 —
Burma 945 6.3 Sri Lanka 168 —
China 13, 147 33.0 Taiwan* 359 not clear
Egypt 227 not clear Thailand 1,391 7.5
India 7,909 46.5 UsAa 450 1.0
Indonesia 2,335 — USSR 222 not clear
Japan 1,700 58 Vietnam 1,125 —
Korea 834 3.3 Spain 40
Malaysia 152 0.7 Australia 50
Nepal* 228 —
Remarks: mainly, FAO Rice Report. (1977)

*: forecasts by USA.
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- - = - oTh
Country ﬁggcél;ctlon of Brax; (a)\(l)gabilit);) Er(::(elﬁt:ll of Pmducnor(é%% g/cﬁeg)bran oil
(1,000 tons)® (1,000 tons) (metric tons)® | Crude (metg::bizns) Industrial
Ceylon (Sri Lanka) 1, 147 4%, 46 6, 900
China (Taiwan) 3,162 7% 221 33,150 887 388 499
India 56, 787 4% 2,271 340, 650 18, 000 nil 18, 000
Indonesia 14, 800 49, 592 88, 800 —_ — —
Japan 18,770 7% 1,314 197, 100 91, 000 59, 100 31,900
Korea, Republic of 4,869 7% 341 51, 150 5, 700 2,900 2,800
Pakistan 19, 005 4% 760 114, 000 —_ — —
Philippine 4, 363 7% 305 45, 750 — — —
Thailand 9, 595 7% 672 100, 800 8,400 7,000 1,400
Burma (7,897) | (4% 315)

a)
and the Far East.
b)

milling practices adopted in these countries.

<)
d)

reduced to the extent of the refining losses.

Source: Asian Economic Statistics, Vol. XIX, No. 4, March 1969, reprint from the Economic Bulletin for Asia
Bran availability is assumed to be 4% or 7%, of paddy, as shown in the tabie, after taking into account the

The potential of crude oil is calculated at 159, yield of oil, from the bran, on an average, for all the countries.
Obtained from the country reports. It is to be assumed that the actual availability of refined oil will be

12~ 1120 Table 16 Imported Amounts of Rice Bran & Its
0 Oil in Japan. (unit: M/T, Gov. Stat.)
= 10+ l‘l 4100 Yearly Rice bran Rice bran oil
~
i " 65 4,493 —
(=3 \ w 3
:; 8 | max Production 7 80 .E ,66 3,865 -
=] \ %6 (unit:10,000) S 67 640 -
5 6 A Plants 6 = 68 1,749 —
2 6k P 4
5 ‘2/ , - 69 1,758 —
3 ] o~ -0 . ’
g \ Plant g 70 5, 364 1,002
A 4F nos. 1 40 71 8,090 1,345
= 72 2, 369 481
2k 10 73 10, 141 284
74 7,292 87
’75 655 —
0 L L 0 ,
40’50 60’70’80 76 4,303 200
Yearly 77 3,782 50
Fig. 2 Rice Bran Oil, Yearly Production & Plant 78 11,682 278
Numbers of Japan. ’79 4,855 354

(Source: by Y. Takeshita)
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Table. 17 Capacities & Performances of Japanese Fat Plant. (1978)
(Source: Ministry of Agriculture, Forestry & Fishery, unit: M/T)

\\\ Capacity (t/d) =100 t/d 100~10 10~1
Subtotal t/d t/d Total
Item | =100 1,000~ 500] 500~200 | 200~ 100 | S¢Piotal
No. of Plants 8 3 15 15 a0 ] 19| 7 192
% 4.2 1.6 7.8 7.8 | 214 | 4L1 | 37.5 100%
Capacity, t/d 1,814 | 2,450 | 4,004 | 1,925 | 20,283 [3,36¢ | 196 | 23,843
% 49.5 | 107 | 16.8 8.1 | .1 | 141 | 0.8 100%
Processed/Yr. (x 1,000¢) | 3,066 572 704 854 | 4,696 | 428 | 10 | 5134
% 59.8 | 1L1 | 137 6.9 | 915 | 83 | 02 100%
Details (1,000 t/y)
Soybean 2,404 532 201 a1 | 3,178 | 12 0| 3,19
Rapeseed 559 24 192 20 795 | 60 8 863
Rice bran — - 91 193 28¢ | 280 | — 564
Others. 103 16 220 100 439 | 76 2 517
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3. BURRE LB Vegetable Oil Plants
and Extraction Technology
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Appendix I. Oil Contents, Distribution of Bran-size etc. in Pakistan.
(by H. Ishihara et al.)
Rice Mill or Qualities of Bran (%) Grain size Distribution by Mesh (%)
Ol Mill No. | 0t Cont. | MOlSt- | FFA. | <14 | ~36 | ~42 | ~48 | ~60 | ~80 | 80<
1 14. 4 9.7 7 3 32 8 10 7 10 30
2 15.8 8.9 9(71) 2 29 7 10 8 14 30
3 14.5 10.6 23 11 36 7 9 6| 8 24
4 13.8 9.7 14 3 37 10 10 7 7 26
5 14.2 11. 1 7 3 22 6 7 5 8 49
6 15.2 9. 5 3 40 11 11 8 9 18
7 19.6 9.5 24(36) 3 31 14] 14 11 11 17
8 10.9 9.5 12 9 26 6 6| 6 7 40
9 12.9 12.3 60 10 43 6 8| 6) 6 21
10 15. 5 10. 5 4(15) 4 40 13 11 7 9 16
11 10.6 10.7 10 4 32 9 9 6 10 30
12 13.3 10. 6] 8 1 51 10] 10 8 10 10
13 14.4 10.6 6(14) 1) 30 6 8 7 11 38
14 15.9 10.5 7 0 18 5 7 11 10 49
15 11. 5 10.6 11 26 4 5 5 6 52
16 14.0
17 12.9 8.8 23/ 12 Mesh. screen (Defatted bran)
18 1.3 11. 4 43).enen 40%, Stop
19 1.2 (11.4) 46 .o 60% Pass}
20 1.0 (11.4) 56
21 L2 e 209%, Stop
22 .00 e 80% Pass}
Appendix II. Fatty Acid Composition of Oversea Rice Bran Oils.
Kind of !
m it o o i o O o on o o an | GRemark)
| Pakistan IRRI-6 | 0.2 21.2 0.1 1.941.7 30.5 1.0 1.7 0.7 —trace— | EGA
(0.2<)
2 ” Basmati 0.4 20.4 0.1 2.245.4 29.3 1.1 0.9 0.4 —trace— | EGA
(0.3<)
3 ” (EPL,) 0.4 14.4 0.1 1.847.7 33.1 1.2 0.6 0.6 —trace— | EGA
Industrially extd. (0.1<)
4 China (main land) | 0.3 17.5 0.1 1.7 41.8 36.3 1.5 0.7 0.4 trace EGA
5 #»  (Taiwan) 0.2 16,4 — 1.944.2 353 «— 2.1 —> — DEGS (refined oil)
6 Burma 0.3 178 — 1.843.8 348 1.1 0.4 0.1 — DEGS (manual)
7 U.S.A. Texas 0.3 149 — 1.646.3 350 1.0 0.6 0.4 trace EGA
8 7 California | 0.3 14.1 — 1.6 41.5 39.7 1.6 0.8 0.4 trace EGA
9 Australia 0.3 14.8 — 1.540.7 39.7 0.6 1.7 trace DEGS (manual)
(C2+cz)
(References)
16 Japan 0.3 18.0 0.2 1.7 39.9 37.1 1.6 0.7 0.7 trace EGA
11 Thailand 21.0 0.1 2.145.1 28.9 1.1 0.8 0.4 — EGA

‘0.4
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Appendix ITII. U.S.M. Compositions of Overseas Rice Bran Oils.

Component| Hydro- 24-meth-|
Exp. [Bran %| carbon —Sterols Cyclo—| Cyclo- |ylene Cyclo- others
No. |produced & C - | Stigma-| p-sit artanol | artenol |cycloart-| branol
country Alcohol | ~2™P¢ gma sito anol
1 | Pakistan (IRRI-6)| 17~23 17 4 17~20 3 4~5 29~32 1 | 3 (ret. 53 min)
2 » (Basmati)| 10~18 —(19~21)— —(27~29)— 5~8 —(28~32) — | 3 (ret. 53 min)
3 | U.S.A. (produced 7 14 7 26 5 16 25 2 not analysed
in Texas)
4 #  (produced | 7~11 14 7 25 7 15 24 1
in California)
5 | Burma 3~ 13 6 27 7 8 —(35)—
6 | Australia 10 12 7 24 19 22 trace
7 (Reference)
Japan 14~15 | 16~17 6 26 7 12~13 16~17 3 | 1 (ret. 53 min)
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Fig. 3 Yearly Supply of Vegetable Oil in Japan.
(unit: 10,000 M/T) (source: Gov. statistics)
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Fig. 4 The behaviour of Rice Bran Oil on Silica

Gel Chromatogram Using Solvent System
Hexane: Diethyl Ether 9: 1 (v/v)
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Fig. 5 Rice mill in Pakistan.
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Fig. 6 Rice bran oil mill in Pakistan.
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