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ABEH
Achromobacter | methanol agricultural waste
Coryne bacter-| methanol ethanol
ium gas oil n-paraffin methane
Bacillus gas 0il n-paraffin
Micrococcus gas 0il - n-paraffin, methane

Mpycobacterium| gas oil  n-paraffin methane
methanol ethanol

Pseudomonas

B |
Candida [l gas oil n-paraffin methane
methanol ethanol

Saccharomyces | methanol ethanol motlasse

Torulopsis 5 gas oil n-paraffin methanol
SRIAREE

Aspergillus agricultural waste

Fusarium ”

-
o

Chiorella ethanol CO,

Scenedemus CO,

Spirulina co,
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2. Cell production from various substrates

-Yield |Specitic Crude
Microorganisms Substr-(g-cell /| growth | X0
: ates | g-sub- rate (%)
state)| (hr™?) e
Candida utilis J Glucose‘ 0.51 ] - L —
* Candida ‘ n-Paraf-| 0.85 0.2~ [47~60
lipolytica fin ~1.0 0.35
Candida . ” 1.0 0.32 [50~56
petrophilum
Micrococcus ” 1.1~1.30.7~0.9) —
cerificans
Pseudomonas sp. A >0.25 | 73.6

Mixed culture o 7l 011~
(Bacteria) MethaneOG 0.7 1.98

Torulopsis Metha-| 0.57 0.19 —
glabrate nol

Pseudomonas sp. |, 7 0.52 | 0.52 |86.5

Fgaold, BEAE 1.0~1.2 fMEdA<
1.0~1.3, methaned #FH=2 3= A¢E 1.0
Fitkel = methanol® HE= ¥l & BER M
B EZ50.5~0.05 glucose® #HHE=2Z A=
0.58ifel Bk BLAREE HER TAE HF
ol B Slom s BAfel Hatd B
@liEe] wom nparaffing HHE ELEE
o TH BET BEKEE AL+ 988
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(B RHRCIREE R %)
b B & B E
N & 4.5
AN 95.5
HEAEZ 61.0
LR - R 7] 3.2
WM # 4.2
H R & 9.8
% 4. N-pararrin gego| Uru]iﬂiiﬁﬂl&
C (HEREREEE %)
oF v x BE . BHE| of v x M |AHE
Aspaftic acid | 5. 85 Valine ‘3.21
Threonine 3.13] Methionine 0.57
Serine - 2.71| Isoleucine 2.76
Glutamic acid 8.16 Leucine " 4.26
Proline 2.43 Tyrosiﬁe' ) 1.42
Glycine ! 2.68 Phenyalanine 2.35
Alanine | 3.48 Tryptophan 0. 86
Cystine 0.83{ Lysine 4. 36
Histidine 0.96| Arginine 2.79

B A B ukel Zel EAE EEe
ok 60%el™ olv| =k HReR W REY
EEBUE o+ gk :Lﬂﬂ- methionine?]
afEe] A7 A Ed MAige wtebA methio-
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#® 5. n-paraffin Bf viE}Dl &HE

(HWERERERE)

LI ] 5 B B
Vitamine E 147mg/kg
Thiamine - 15mg/kg
Riboflavin 7Tmg /Ky
Pyridoxine 11mg/kg
Pantothenic acid 335mg/kg
Nicotinic acid 534mg/kg
Choline 0.50%
Inositol 0.59%
Vitamine B12 0.4lmg/kg
Biotin 1. lmg/kg
Folic acid 3.9mg/kg

% 6. n-paraffin EERO] WmBW SHE
(HERRRERE %)

£/ B B & " OB
#(P.0:) 5.3%
X 1.9
Mg 0.25
EEES 0. 04
4 0. 04
" Ca 0.05

# 7.  n-paraffin g@o| ZHEol HikE

/A BEER(%)
5 84.8~88.0
H A 88. 3~89.3
g o 85.4
| 81.6
pepsinig{Lzs

86.4~91. 2
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HEZe] 80~90% o= EEfF] EBEERIL
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B #AANA 1975~19801d o

A}o] &)
EETHS AASAY HEE D Aol

SCP & vEE & 8 (LEs TR #H Volis

(1976) ZIE)s 2ol

9}\

tREE SCP Mz HiR

# 8.
} Estimated Prod Technical
. . i t i
Country Company Microorganisms Substrate ;gpwagéfy n;%lgc cor;gr:;icjn
ton/year
Benezuela Bio proteinas de Benezuela n-Paraffis 100, 000 BP
Bulgaria ' n-Paraffins .~ 100, 000
Czeckoslovakia  Slovanaft Kojetin Yeast n-Paraffins 100, 000
Czeckoslovakia Slovanaft Kojetin Candida wtilis Etharol 60, 000
Finland United Paper Mills Fungi Sulphite liquor 10, 000
France British Petroleum Candida lipolytica Gas oil 1000, 000
(Lavera) (14, 000)
France Group Francais des Proteines Yeast n-Paraffins 40, 000
(Solaise) : (500) ’
Gsrmany Biological Carbon Research Scemedesmus acutus Carbon dioxide Pilot scale
Italy Italproteine(Sardinia) Gandide n-Paraffins 100, 000 Anic/BP
lipolytica (completed)
Italy Liquichimica(Calabria)Candida novellus n-Paraffins 200, 000 . Kantgafuchi
(completed) :
Indonesia, " »-Paraffins 200; 000
Japan Mitsubishi Gas Yeast Methanol 100, 000
Sumimoto Bacteria ‘Methanol 100, 000
‘ Kyowahakko Yeast n-Paraffins 10, 000
Korea KIST Candida tropicalis n-Paraffins Pilot scale KISTEIN
Mexico Sosa Texcoco Spirulina maxima Carbone dioxide Pith scale
Rornan_ia Roniport(Bucharesty ~ Candida,Pickia n-Paraffins 60, 000 - Dai Nipponlnk.
Republic o1 Yeast n-Paraffins 1,000 and Chemicals
China , : '
Saudi Arabia n-Paraffins 100, 000 BP
Switzerland Exxon/Nestle Acinebacter ni- Ethanol 1,000
tratum )
Taiwadn Chinese Petroleum Yeast n-Paraffine 100, 000 )
United King-  British Petioleum Candida li-  n-Paraffins " 4,000 Toprina
fdom (Grange mouth) Dbolntica ‘
British Petroleum Candida nn-Paraffins - 100, 000
(Kinneil) lipolytica
Imperial Chemical Pseudomonas - Methanol 100, 0600 Pruteen
Industry(Billingham) methylotropha (1978)
Shell Chem. Co. Bacteria(Mixed Methane 1,000
(Sittingbourne) culture) )
Ragxdeovi‘s Mcdougal Fusarium sp. Carbohydrates 10,000
oods :
‘Tate and Lyle Aspergillus  Carbohydrates - 4,000
niger, Fusa-
rium sp
U.S.S.R. Yeast n-Paraffins . 200,000 BVK BP
: 500, 000
U.S.A. Amoco Food Co. Candida utilis Ethanol - 5,000 Torutein
LUS/Bechtel Cellulomonas Cellulose 100, 000
General Electric Thermophilic Cellulese Pilot scale
Actinomyces
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