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Abstract

1) To study the productivity of single cell protein from the m-paraffin utilizing yeast, 235 yeast
strains were isolated from 90 samples,

2) Optimum cell growth temperature of three strains selected was 40~45°C and these were identified
as Candida tropicalis, Candida krusei and Torulopsis molischiana.

3) A-28 strain easily assimilated tetradecane, hexadecane and octadecane, but B-8 strain and C-15 strain
assimilated more hexadecane than other n—paraffins.

4) Out of the selected three strains, the mass doubling time, specific growth rate and cell yield were
3. 4~4.0 hours, 0.170~0.215, 86~989%, respectively.

5) Crude protein, fat, fiber, ash and nitrogen free extract of the selected three strains were found to be
48.2~61.2% 8.7~8.0%, 3.5~4.2%, 5.6~6.7%, 23.5~31.8%, respectively, and thiamine and
riboflavin contents of dried yeast cell were 0.78~0.93mg% and 6.03~7.3mg9%, respectively.

6) Yeast protein contained evenly most of amino acid, but the sulfur-containing amino acids were parti-

cularly low.
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Table 1. Physical and Chemical Characteristics of »-Parafhn.
Molecular Molecular Melting Boiling
Name Cn formula weight point (°C) point (°C)
Dodecane 12 Ci2Hag 170. 34 —9. 595 216. 278
Tetradecane 14 CiaH3o 198. 39 5.863 253.37
Hexadecane 16 CigHay 226. 45 18.155 286. 45
Octadecane 18 Ciatzg 254.50 28. 180 315.92
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Table 2. Medium for Isolation and Cultivation
of Hydrocarbon Utilizing Microorg-
anism.

NH4N03 0.2 8
KH,PO,4 0.2g
K,HPO, 0.1g
MgSO,-7H,0 0.02g
CaCl,-2H;0 0.002¢g
FeSO4'7HzO 0. 002 g
Yeast extract 0.01g
Hydrocarbon 2% (v/v)
Distilled water 100 ml
Initial pH 6.0
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Fig. 1. Effect of Temperature on the Growth
of Selected Yeast Strains.
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Lodder A 2] Yeasto] w24 Candida 422
W3-8 5 7b 40°~45°C 8 e RE Candida albi-
cans (43°~46°C), Candida blankii (46° ~47°C),
Candida cacaoi(45°~46°C),
(46° ~47°C), Candida krusei (43° ~45°C), Can-
dida cusitaniae(41°~45°C), Candida macedoni-
ensis (47° ~48°C), Candida norvegesis(41°~44° O,
Candida stellatoidea(44° ~47°C), Candida tropicalis
(41°~44°C) 53} Torulopsis brovina(44° ~45°C),
Torulopsis inconspicum(39°~42°C),  Torulopsis
molischiana(44° ~45°C) F-0] A get of
5o n-paafin A5HY o = BalFel 9A F%
o,

2 2FE ool $ol dald BEeasahy
ane 2238 Candida curvata HY-69-19 o] 28°
C, ® Candida tropicalis KIST 3599 30~38°C®,
ol AALEr B~ISC o]} B2 AL & F

Candida glacbosa
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Table 3. Morphological Cultural and Physiological Properties of the Selected Yeasts.

Strain No. A-28 B-8 Cc-15 Strain No. A-28 B-8 C-15
1. Shape Sph.egpc%ical Sphg(;-olclical Sph_(g_ot%ical D-xylose + + —
ovoidial lovoida ovoidia .
cylindrical |eylindrical [cylindrical D-Arabinose - () -
elongate |elongate |elongate L-Arabinose () + —
2. Size(y) 4T X 25 X 3r613~5X D-Ribose - + -
. 5~12 5~23 L-Rhamnose - - -
3. Pellicle =+ — + Glycerol (+) (+) (+)
4. f:leitli(}:my- IFormation [None Formation Erythritol _ " %
5. Ascospore None None None Ribiml' + - -
6. Budding Multila-  [Multila-  [Multila. || Glactitol = - -
teral teral teral D-Mannitol + + -
7. Fermentation D-G‘luc1t01 + + -
of carbon Inositol + ? ?
compound Fthanol + + +
D-Glucose -+ + + a-Methyl-D- + — -
D-Galactose + (v) — — glucoside
Sucrose + - — Salicin (+) - 4
Maltose + (+) — DL-Lactic acid (=) — +
Lactose — — — Succinic acid + — +
Trehalose + ) + — Citric acid () —_ —
Melibiose (+£) — — Inositol —_ _ —
Raffinose — — — Inulin — ? ?
Inulin - — — 9. Assimilation of
itrogen
a-Methyl- — ? — b
D-glucoside compo.und .
Assimilati Potassium Absent Positive | Absent
8 pesimiation nitrate
compound 10. Splitting of — — —
D-Glucose + + + arbutin
D-Galactose -+ - — 11. gxrowth at Growth | Growth | Growth
L-Sorbose ) B ~ 45GC h k| Ab Good
12. Growt wee sent 00
Sucrose + - - vitamin free growth
Maltose + + - 13. Splitting of + — +
Cellabiose (+) + — fat
Trehalose + -+ - 14, Gelatin . _ _
Lactose _ . _ ligufaction
Mellibiose — — — 15. Lithmus milk Not Not Not
Raffinose _ _ _ Coagulated| coagulated| cagulated
Melezitose + -+ - 16. Identifacation | Candida |Tolulopsis | Candida
Inulin — — - tropicalis \molischia- | krusei
Soluble starch + + - na

Table 33} o] A-28 F5F %= Candida tropicalis, Candida krusei 2 FA2 A o Candida
B-8 #F % Torulopsis molischiana, C-15 FF+& tropicalis 81 TETF glome 2 S
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Fig. 2. Effect of Carbon Number of #-Paraffin
on the Growth of Selected Yeast Strains.

Fig. 29 zto] A-28 FF & tetradecane, hexa-
decane, octadecane & £ =}o] Qo] vlwH U3}
A A& Agedz B-84, C-15 T
& 7t A AFeg ot Az T FE A28 FF
7b A& =9kck, 28|z A-28, B-8, C-15 ¥#F &
t} 7+o] dodecane o A T FA] 0] 7bA okt

Miller 53 70| @ 7] n-paraffin o R34 &
ArdA F% AL GolArtE Chepigo 45
9@ yupel o] BFFolAE Cy~Cip9 n-
paraffin o] 7} Z A3HH & & + AP

L hexadecane

5. §2R/e SMEEL FAHTE

FdA oz FAAL o84 F e EFE
71 Aol A AL F&ol Tz FHEES w2

o FAE AAEH 2 Aol Fo. 4 wEaA e
=7 Bz J1RAY o1&t er sE=sid
of A Wl sl Aol a7He

B2aE FF(A-28, B-8, C-15)¢] “}3 mass
doubling time, ®|F4 &=, TATHELS Table 4
s 2,

Table 4 2} 7] mass doulble time 2~ 3.4~4.0,
y]| &g g = (0, 71~0. 215hr Y, @5 s A &
grd Q& FATSES 13.5~15. 82 FF9

Table 4. Characteristics of Productivities for

Selected Yeast Strains.

Mass Specific .
Strain number | double growth Cell( 956'1)61‘1
time(hr) | rate(hr™1)
A-28
(Candm 3.4 0.215 98
tropicalis)
B-8
(Torulopsis 4.0 0.170 90
molischiana)
C-15
(Candida kruses) 3.7 0. 185 86
weh el Aol Qg A 35 TF A28

o] mass doubling time 0] 7}& Zz FAFE5E|
A% Eskeh,

A9 FAEEY TAFEE 44T EF
wWoFzAe vt 2A FFH Y drES A4
28 A9 duldoez ix9 doubling time &
% 24 7ko| v} m-parafin o] 71l A& AR 7
& doubling time & Candida gilliermondii 7} 3 A
7t Candida robusta 7} 3.1 A 7}o] x, gas oil o] 1}
AFfFEE 7122 A5 Candi-
da 59 AR F 4 A7} AE YD,

n-Paraffin 0 2 QA5 = 29 A FAFEL
AT, 7149 5, vkadld vat 24 9%
& Wtk 2ol methane A3y AT A4
& 7143 60% A F-olv} n-paraffin A5 AF
9 FAGEL 70~100%°]" 53] n-parafiin x5}
A ZRO FAFE0] 100%0) A9 Fo2 Candida
lipolytica (101.7), Candida pelicalosa (103.0),
Candida arborea (109.5) S0l <& A ot &
8 5% A-28 §Fu FA4&-2 Chepigo 59
a3 Axc) A= 9890},

kerosene 5-9]

Z2EHe ity

2 AL BRe Bl wet
Fashl 59w 99 B A 397
259 gdel ¥2 Aol awdd,

s #5(A-28, B-§, C—15)01] W3 g
ol9l9] Qury -7t wietul kel A Table 5
S} 7,

el 55 A-28 237t A EFo] 58.7
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TASY AL 5, L8 wet FFY Fol
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Table 5. General Composition and Vitamin Content of the Selected Yeast Strains,
p Moisture| Protein Fat | Fiber | Ash NFE | Thiamine | Riboflavin
Strain number ) | 6 | ) | ) | ) | @) | e%) | (me%)
A-28 4.6 58.7 3.7 3.5 6.0 23.5 0.93 7.30
(Candida tropicalis) (61.5)*
B-8 4.4 46.0 8.0 4.2 5.6 31.8 0.87 6.03
(Torulopsis molischiana) (48. 2)*
C-15 4.9 50.3 3.8 3.8 6.7 30.5 0.78 6.82
(Candida krusei) (51. 9)¥
*#: Dry base
7} ot dubd oz gpwlAde Age] AR ET) Valine 285.2 27.8
Blo} 60~80%, BRE 40~609% 0]}, Methionine 60.8 0.571
B.P. Lavera 3| A}¢] Candida 3] hi = shebo Isoleucine 255. 4 2.398
68.5%, B.P. Grangemough 9] A& 65%<ls) ] ;eucu_le 400.5 3.761
o A08 FFY WRARFL V0% AR O zg; i ; fﬁg
enyla . .
worth zevh Q¥ Kanegabuchi 3] At Candida yaramme

TALY 4.6% A= A geko] koD,

B3 £ FFE o)¢) S ekl A gas oil &
83 A9 29 gtk 59.8%9} FAEHH D,
kerosene & )R 23 FA WA B} 10~18% A
= =%

2]z 8] el riboflavin o] thiamine Bt} 7~
8w} wWol Ffxd AL AutEAY 99 s}
Aol 1162 i g welulA AHFsA XA AL F
2oz A%,

7. 4EE SZTEHMEe] ool MxEY

Table 564 AA" ZRTAY U gE
A-28 FF7t AR Egernz A o T TF
Wa obeletzg & £ AFe Table 634 2o

2 o

Table 6. Amino Acid Composition of the
Selected Yeast Strain.

Anino acid | SRS | Neiove)
Lysine 300.7 2.824
Histidine 90.7 0. 852
Arginine 213.6 2. 006
Aspartic acid 454.0 4. 264
Threonine 290.9 2.732
Serine 261.9 2. 460
Glutamic acid 990.7 9. 304
Proline 196.3 1. 843
Glycine 255. 3 2.398
Alanine 309.7 2.908
Cystine — —

Table 63 7to] AR TA 100g & AFolu]x
2o Fx g Rl ot FF(EF) ovx
¢] methionine & I-v} 2k 453 2 E3] cystine
A&EA gokch, 2 A4 oful 4 HA
A Bl g4slol e,

Lot i

2 o
) meyoz

Rehrad AT+ gk #
A A5t o

4
E EAoE 9094 AgEYH A ¢
Fo ARE AWse ogo AAE A

2) 24" Al TF AR HAYSLEL 40°
C~45°C Q. 28| 3 o] B2 47 Candida tropi-
calis(strain A-28), Torulopsis molisichiana(strain
B-8) 2)x Candida krusei (strain C-15)% z}z}
EA =9

3) 53] FF A-282 tetradecane,
7} octadecane & w}3ro] 4A Az B-87
C-15 5% ©}£ n-parafin Bt} hexadecane &
F Asrskad e,

4 A4 A FFERY ANAZLE 3.4~4.0
A7k, ¥ &AL 0.170~0. 21502 oElx F
AL 86~98%0] G Th,

5) ol & FAY =lg-L 48.2~61.5%, A%
2 3.7~8.0%, &AF 3.5~4.2%, 3 EL 56
~6.7%, FTALIHEA ERL 23.5~31.8%% %,
thiamine 2 (0. 28~0. 93 mg%, riboflavin 6. 03~7. 3
mg %l $ =,
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ok, v} 33 (sulfur containing) amino
acid & 53 A

=3
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