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Screening and Cultural Condition of Yeasts that
Asimmilate Hydrocarbons

Morio Axaki, Mineko Fukunaca, Tadashi Yaman, Tsutomu Takaunasui,

Kazuo Tsusoucui, Kuniyo Tsum and Yumiko Tani

We attempted to obtain yeast strains which utilize hydrocarbon as carbon source.
In this report, three hundred and nine strains of yeast were employed. These strains
included one hundred and thirty—three strains of identified yeast, i. e., forty—four
strains of Pichia, fifty—four strains of Hansenula, six strains of Saccharomyces, ten
strains of Candida, three strains of Mycotorula, five strains of Rhodotorula and eleven
strains of Debaryomyces, and one hundred and seventy-six strains of unidentified yeast.

Seven strains of yeast, Mycotorula japonica 316, Mycotorula japonica 6226,
Mycotorula japonica 6229, Candida iropicalis 6019, Candida iropicalis 6263, Candida
tropicalis 6264 and unidentified strain Y 191, utilizing hydrocarbon as carbon source
were selected.

Among these seven strains of yeast, Mycotorula japonica 316 and Y 191 strain,
which had been isolated from oily soil by M. Akaki, one of the authors, grew abundantly,
especially in the medium containing cetane as carbon source.

When ammonium sulphate vx;as used as nitrogen source, the pH of culture media
depressed extremely during cultivation. In the culture with media, which used urea
instead of ammonium sulphate as nitrogen source, these yeast cultures were prevented

from depression of pH during cultivation, and gave high yield of the yeast cell, parti-
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cularly Y 191 strain.

Since Y 191 strain is capable of utilizing various hydrocarbon sources and making
rapid growth in the media containing hydrocarbon, it would seem to be a promising
strain for cell production from hydrocarbons.

The effects of various nitrogen sources and surfactants on the growth of hydrocarbon
utilizing yeast Y 191, which identified as Candida sp, by M. Akaki, were investigated
in shaking culture on the basal medium B (Table 2) containing 1 per cent cetane as
carbon source, Following results were obtained.

Four kinds of nitrogen source, i, e., urea, ammonium sulfate, ammonium chloride
and ammonium nitrate, were tested. Among these four, urea was most fitted for the
growth of the yeast, and gave higher yeast cell yield than the other nitrogen sources
tested. Optimal concentration of urea as a nutrient for the yeast growth in the medium
containing 1 per cent cetane as carbon source was between 0.2 and 0.8 per cent.

Ten kinds of surfactant shown in Table 10 were tested. Among them, Span 40,
Span 80, Span 85 gave good effects on the growth of the yeast in the basal medium.
Especially, Span 85 was most effective for the yeast growth. Optimal concentration
of Span 85 for the growth of the yeast in the medium was between 0.005 and 0.01
per cent.

The yeast cell yield on the basis of a definite amount of the medium decreased
with the increase of the volume of medium in a culture flask. However, the addition
of Span 85 to the basal medium greatly prevented the yeast cell yield on the basis

of a definite amount of the medium from decreasing.
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AFRGFACKRE > S HABEROEREZ B E U TR 2K 41T 5 70 RABETH,
£9, 309BR(RIE#K 133kk, AREIE O 5 Bk 1768k 1200 T, FALKEELEED SV ER O
RalTv», EILEED T < /e 7 Bivk (9 BEEERE, Mycotorula japonica, Candida tropicalis)
EERL 2o CNLBIMRD ) 5T, EEOOV L VFRAY, MAHHOMBLES 5 5HEL
fo Candida sp. Y 191k WEHIREIE, HBSELE & CRT V528 AR, 5120
D5y EEEERE Candida sp . Y IOWKDEFR IC B JIETRBERE, FEFEMER 2 0o 282
DWTRRETL 72,

HHEK S LUOERFE
1) 3Rk

FRAUKBRICIERERF O IRIZIE, 309kk(FIERK 1336k, RFEE KD BERR1768) 2Bt L 72,

Z OAERIE, [RIERRIZIE, Pichia sp. 448k, Hansenula sp. 54%k, Saccharomyces sp.
6 #%, Candida sp.10fk, Mycotorula sp. 34k, Rhodotorula sp.5#k, Debaryomyces sp.
LA E ENT W 5,

REERRIZIE, FARDVGHEEL 72, ¥ 30— ZE(LIEEEREI20E, T 7 b — Z&(LHERERE 6 £,
RRE SV TR A 5 Doy BEERRE 3%k, 7V 2 — VERKEEBRE A 5 Dy BEEERE 7 k%, iRt
25 Doy BERERE 9 Bk, EE LS A 5 D BEEERE 210, SME LA 5 O S EERERFASRE, 7 Dft
ISR EENT WS,

2) REEFIE

EHRDOBIRDIB A, FRERE LT, S RIEH 52 U Kerosene K & ¥ 55
HAZEERE 21T o 7o 55l Table 1 1Z/R L 72 Asgsti & B, 115°C, 155 o @8, #Hf &
UZeo BHLRE T 2 OfHAR
LT30C, SHRMEEEL, 272
HLIZRDOHEREE 1T > 72,

RIS E O RE#E A Table 1

Tablel. Composition of medium.

Medium A Medium B

Hydrocarbon 40.0%g 20.0g .
(NH.):S0, 3.0 3.0 DB E V2o RAUKR &
KH.PO, 2.5 2.5 B 7 6 7 10me D R
MgSO, - 7H,0 1.0 1.0 e % o .

B L 430 ‘._/\‘
Peptone 2.0 5 0 ERE (#:30mm) 12437 L,120C,
Yeast extract 5.0 5.0 IS U 7218, RALKFE I
Tween-20 2.5 2.5 WH Ry N &N
Agar 20.0 P -
Distilled water 1000ml 1000ml Lieo IRALARE LT, £h
pH 5.5~6.0 FRABECERAL-ZO LR
* Kerosene 20.0, Liquid paraffin 20.0g LDV, TOEERIC

Kerosene £5#f |255 3 LU 7~ {8

W& 2 A HEME L T, 30T,



2 AR EES SRR E (REH 12401 /%, B 9em) 21T 7,

FEEHE DI AR HIEEE L FE UKD b D& Av 2, 500wl D ik 7 7 A 2125 # 15 40md
AL, MEREEROKELRINL, BREERy PEAVCHEER 2 #E L 72, Al
%L F CIRESM e, 30C, 2~ 3 HMIREEE 41T - o RAILKE L L TIE, Kerosene

(tkE 0.799), Liquid paraffin (tt&E 0.876), Light oil (L& 0.835), Cetane (FLE
0.773) # iV 72 RALKFRORMEIZZ TN 2% E LTz,

Candida sp. Y 191k % 33 & L 280 ELEO B, REAEHROVE, HERE
DBz WT DEERTIE, Kerosen & Liquid paraffine % R¥EJE & L/ ERFHIEEHT
30C, 5 AR L CHIE L 7, MiEE, AHEORMEN £ Table 2 TR L 2,

' RTIEEE, S500meZI T 7 T
Z 21z Table 2 1275 L 7= ABG
100mé % 537, AR, BlE L~

Table 2. Composition of medium.

Medium A Medium B

FEEY IS HEEL, 28C,
Cetane* . 100 ¢ 100 ¢g o s
=1 i;&{ B =S

(NH.),CO™ L4 L4 2 HRfREE R (RE#M 1247
KH,PO, 2.5 2.5 5, R 6em) U 7zo KE#E{R,
MgSO,-7H,0 1.0 .o HEARE U - @A & = O o BE (3500
F o7 — .

¢50.7H;0 0.01 ropom., 10578) U, EAC2
Peptone . 2.0 — o
Yeast extract 5.0 0.2 @75‘3‘(% L f:ﬁé, @E%j( IR L
Tween 20 2.5 — THRBERKRE L, 4k, #M
Distilled water 1000 m/ 1000 m/ = % E} D L:.é- 27 y)’ = @%%
pH‘ 5.5~6.0 5.5~6.0

WEO—EREAML T, 570
nm |2 F 1T 5 Optical Density

* Cetane without sterilization was-added to the
autoclaved medium.

** Urea used as 5% solution with sterilization (LI O.D. LB&¥) HMEEL,
was added to the autoclaved medium. AT DR %
PR 720

AEEFE L 500mlH a7 T A 212, Table 2 (28 L = BEGH & 50, WE L, HiRE® 1
M Ay PO L 2, BERREEEIIZEbS VA ED 100m & L, 28C THT
TERERIRESE L 2,

3) EEFEOHIE

Bk OMZOEIRERD 1T H\VIF, BEEHR, HEK 10 2 BB E A 125X L, 3500r. p. m.
10%?&1&1%'[‘)5}%& L, tkCTA L7 #iik7E (Packed Cell Volume) ##l%E L THEEFE% L
Ui WERRE A 2 T, BEOEHMABZ 21 3H V1L, BHRICHRL CHE LAERFE 2R L
7z

Candida sp. YIOIOEBIIHLIE T, KMERFEOME, REEEAORE, BER
BHOBBIIOWTOERTIE, HEER, InoBEEELEO7EEL, #ik% 2D n-Hexane



THFL, DVT2ml DIKRTHRIFL 721, 2omdDKIZEE L, 570nm 2132 O.D. 2 HIE
Lizo £ FORDMERD STIRERER KD 72,

KRER

1) BAUKREREICEEERE D MR

309K D HA R D ) bEIRE N2 DX, Candida J& 7k, Mycotorula J& 31k, Pichia)E
6 1k, Hansenula J& 61k, KRIEER 4RO AFT260TH - 72, 13 L 72 Saccharomyces &,
RhodotorulaJ&, Debaryomyces J&7% EDEFFFIII L AL EBTIHLENLE 2 -T2,

Kerosene + Liquid paraffin 2 jREJFH L LT3 L 2R B0 ) b, HBIRFLEE %

Table 3. Yeast growth of representative strains.
(Hydrocarbon : Kerosene 1% + Liquid paraffin 1%)

pH Packed Cell Volume (ml/100ml)

Strain
After 2 days After 3 days After 2 days After 3 days

Mycotorula japonica 316 6.0 5.6 0.61 0.74
Mycotorula japonica 6226 6.2 5.9 0.68 0.48
Mycotorula japonica 6229 6.1 5.8 0.59 0.58
Candida tropicalis 6019 6.2 6.2 0.67 0.74
Candida tropicalis 6263 5.7 4.6 0.71 0.69
Candida tropicalis 6264 5.9 4.8 0.74 0.77
Hansenula anomala 5.6 4.8 0.69 0.33
Y-191* 4.7 3.7 1.07 0.86
X-5** 5.7 5.3 0.49 0.49

» Isolated from oily soil.
*» Xylose assimilating yeast strain.

U7tk DR ERE R 2 Table 31250 72, £ -[6l#%12 Kerosene, Liquid paraffin, Light oil,
Cetanez Z NZNKFKIFE & L THEL ZMHAEMKD O &, HBWERITFLEE 2 L 2Ok
ERER X Table 4 ~ 712350 720

Table 4. Yeast growth of representative strains.
(Hydrocarbon : Kerosene 29%)

pH Packed Cell Volume (ml/100ml)
After 2 days After 3 days After 2 days After 3 days

Strain

Mycotorula japonica 316 6.1 5.5 0.62 0.64
Mycotoruia japonica 6226 6.2 5.9 0.62 0.61
Mycotorula japonica 6229 6.2 5.8 0.66 0.71
Candida tropicalis 6019 6.3 6.1 0.67 0.73
Candida tropicalis 6263 5.8 5.6 0.64 0.67
Candida tropicalis 6264 5.7 6.2 0.73 0.70
Hansenula anomala 6.3 6.3 0.52 0.84
Y-191°* 5.3 5.0 0.92 0.72
X-5%* 6.3 6.3 0.48 0.54

=, «» See under the Table 3.



Table 5. Yeast growth of representative strains.
(Hydrocarbon : Liquid paraffin 29%)

pH Packed Cell Volume (ml/100ml)
After 2 days After 3 days After 2 days After 3 days

Strain

Mycotorula japonica 316 6.4 6.5 1.01 1.08
Mycotorula japonica 6226 6.3 6.1 0.81 0.81
Mycotorula japonica 6229 6.6 6.3 0.73 0.70
Candida tropicalis 6019 6.4 6.2 0.80 0.66
Candida tropicalis 6263 6.3 6.3 0.87 0.93
Candida tropicalis 6264 6.3 6.4 0.80 0.73
Candida utilis 6.7 6.5 0.89 0.97
Hansenula anomala 6.4 6.2 0.78 0.80
Y-191* 6.4 6.4 0.96 0.85

+  See under the Table 3.

Table 6. Yeast growth of representative strains.
(Hydrocarbon : Light oil 29)

pH Packed Cell Volume (ml/100ml)
Strain
After 2 days After 3 days After 2 days After 3 days
Mycotorula japonica 316 5.1 5.0 0.32 0.30
Mycotorula japonica 6226 6.5 4.8 0.85 1.21
Mycotorula japonica 6229 6.5 4.5 0.48 0.78
Candida tropicalis 6019 5.3 4.9 0.67 1.03
Candida tropicalis 6263 5.0 4.6 0.83 0.73
Candida tropicalis 6264 5.2 4.5 0.90 1.02
Candida rugosa LKB 611 5.4 5.3 0.76 0.70
Y-191* 5.3 5.3 1.08 0.76
X-5** 6.5 6.5 0.55 0.51
*, *»  See under the Table 3.
Table 7. Yeast growth of representative strains.
(Hydrocarbon : Cetane 2%)
pH Packed Cell Volume (ml/100ml)

Strain
After 2 days After 3 days After 2 days After 3 days

Mycotoruda japonica 316 2.6 2.2 3.20 4.26
Mycotorula japonica 6226 6.3 2.4 0.82 4.26
Mycotorula japonica 6229 6.3 2.0 1.03 5.23
Candida tropicalis 6019 3.2 3.1 2.58 2.75
Candida tropicalis 6263 5.6 2.9 1.22 2.22
Candida tropicalis 6264 3.1 2.8 3.00 3.36
Candida rugosa LKB 611 2.6 2.1 2.77 3.14
Pichia farinosa 2.4 2.2 2.39 3.61
Y-191* 2.2 2.1 4.51 4.18

«+  See under the Table 3.
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Table 8. Yeast growth of representative strains on the hydrocarbon media containing urea instead
of ammonium sulphate.

pH Packed Cell Volume (ml/100ml)
Strain
After 2 days After 3 days After 2 days After 3 days
Mycotorula japonica 316 4.0 4.0 6.66 5.10
Mycotorula japonica 6226 6.5 6.3 0.98 0.89
Mycotorula japonica 6229 6.5 6.4 0.80 0.32
Candida tropicalis 6019 4.0 4.0 3.27 4.11
Candida tropicalis 6263 4.0 4.2 2.55 2.26
Candida tropicalis 6264 4.1 3.9 4.17 6.35
Y-191" 4.7 5.0 11.46 9.00

Hydrocarbon : Cetane 2%
Nitrogen source : Urea 0.14%
= See under the Table 3.
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Table'9. Effect of urea concentration on the growth of Candida sp. Y191.

Urea After 30 hrs After 50 hrs
concentration  Initial pH  — g oiiyieid ™ Final | Dried cell yield Fimal
% mg/100 m/ pH ‘mg/100 m/ pH
0.005 5.1 298.2 3.6 377.2 38
0.01 5.2 437.8 3.3 533.3 3.2
0.1 5.4 725.5 ) 763.4 32
0.2 5.6 825.6 32 810.3 3.3
0.4 5.7 841.1 32 822.7 33
0.8 5.7 878.8 32 853.4 33
L6 6.0 761.8 3.3 747.4 33

Table 10. Surfactants tested.

Surfactant

Composition

Tween 20
Tween 40
Tween 60
Tween 80
Tween 85
Span 20
Span 40
Span 60
Span 80
Span 85

Polyoxyethylene sorbitan monolaurate
Polyoxyethylene sorbitan monopalmitate
Polyoxyethylene sorbitan monostearate
Polyoxyethylene sorbitan monooleate
Polyoxyethylene sorbitan trioleate
Sorbitan monolaurate -

Sorbitan monopalmitate

Sorbitan monostearate

Sorbitan monooleate

Sorbitan trioleate

— 28_

Rz, BROEBIIFHEDH LD,
BHEDHLLELDNH o724, Span H
DREEEBNZIROH 2L DHFE» -
7o Span 40, Span 80, Span 857% &
THEEHRE LA X4, Span 60, Tw-
een 20, Tween 40, Tween 60, Tw-
een 80, ZLIIHCHEILZED 2D, 4
FREZETSHIGLDERENALN
7= |

D ¥, FHEEAIFIROAL S



Cell growth (ODs70nm)
Cell growth (ODsronm)

0 1 2 3 4 5 0 1 2 3 4 5
Cultivation time (day) Cultivation time (day)
Fig. 2 . Effect of various surfactants on the growth of Fig. 3, Effect of various surfactants on the growth of
Cuandida sp. Y191. Candida sp. Y191.
O Control A Tween 20 [ Tween 40 O Control 4 Span 20 0O Span 40
® Tween 60 A Tween 80 M Tween 85 ® Span 60 A Span 80 M Span 85

0.8
0.7 0.7
A§ 0.6 ’E 0.6
g &
S S
505 = 0.5
5 3
Q o
& &
3 0.1 Z 0.4
S 8
0.3} 0.3
4 i
T . . T .
0 1 2 3 4 5 1] 1 2 3 4 5
Cultivation‘time (day) Cultivation time (day)
Fig. 4 . Effect of Span 85 concentration on the growth Fig. 5. Effect of Span 40 concentration on the growth
of Candida sp. Y191. of Candida sp. Y191.
O Control » 0.001% © 0.005% O Control A 0.001% O 0.01%
® C.01% A 0.02% ®0.04% ® 0.02Y% A 0.04%

Span 40, Span 85% & CHLOBIEE 12 kT H#Eh & < A & AT 5 Tween 20
DEEIZDOVWTHEL 72,

Table 2 B HiHiiz, REENH & EHOBE /R L CHb A% L, 286C, 4 0K
BELEBREBEFAN, ER2 Fig. 4 ~61258L 7=,

Span 85130.01% % THEBIRBETh o 725, 0.00%0D £ 5 &V EEDIEH 12 1EH
%o CEMEE B LIEL 7. Span 40120.01%C 4 BILEAMRAH 5 h /5, Bl CIRE



0.7¢
i“E 0.6 0.8}
a
e] -
0.5 £
£ 0. 2
5 S
o
53 Co.7}
= 0.4 £
S &
[«]
3
0.3 3
0.6
0 1 2 3 4 5 0 25 50 75 100 150
Cultivation time (day) Media volume (ml)
Fig.6. Effect of Twecn 20 concentration on the Fig.7. Effect of media volume on the' growth of
growth of Candida sp. Y191. Candida sp. Y191.
O Control 4 0.001% 0O 0.01% ] : O Span 85 added @ no surfactant

® 0.029, A 004%

FEE B RIEL 7z, Tween 20120V TOMERERIE, Fig. 6 IURTEIICWThOEEC
BWTH, AEOEFBIZIFEREE5 2 b h o 72,

4) BEREOME

RACKEBREHIC B 1) 218 RIS Ic B T A B L VL 2 BOMEL L EL T 5 &
wbﬂfw%mo%ZTCMMMSpYHM%@E%KB&E?%%%E®%@KODT@
G L 725 Table 212/R L 7-85HB 2w, Fig. 7T I0RT LI ICHE %R » 2 T25~150mé % 500
WAIRT 7 7 A TITHEL, 28C, 36HERIEEE L TEFRDET T [FRFIZ, FHE A
Span 85% 0. 005% I L 7218 H v & D e a XA 72,
HHEEREIIVWTNOREBIZEVTCLRA—BE KRk 100mY 0 iRk ER & L T10ng)
BB BEEL 2, BRIEFig 7TI1I0RL 72,
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BOWINE & H 12208 128 Uk, —F, Span SSFEINEEHICIY, HEERE 100m £ Tl3%
BULERETHEIOEV L, REOMINILZ2EFTOE NIV L Lo 72,
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RALKEZECMED M BRI K2 155 7200, KRBRICKRE 2 RBFEE L CHRBOMELIT
2720 ZDFER, RIUKFERILEDE OCERKIE, Mycotorula japonica 316, Mycotorula
japonica 6226, Mycotorula japonica 6229, Candida tropicalis 6019, Candida tropicalis
6263, Candida tropicalis 6264, WHM DR TIESL 5 O HEEHEY Ok TH 5720 2
NEDIBY IIRIZETERE LR, WIHBL £, TONEREE

FRALKFEDHK L LT, Cetane iIZDWTHETL 727°, ZTh 5 OBIRMKIZEFICRELES
& L7zo Cetane ZjRKIFH & L THE 21T ) & M. japonica 316, Y 191fk7% & DI H 15



WO oH SIS T U7, B0 BB E AT ¥ E= 9 £ b BIKEI 2 2 5 &, pH
DRI AET & 0 SEBRIMA Lo & <12V 191K EDDEATEETH D, Packed
Cell Volume #°11.46mé /100mf 125E L 7= =g 5 ALK BRI MEEERE O 4y Bt R, E
R&17\, Candida tropicalis S 315Y 1 #ET w3, ZDOka VT Cetane 0.5% %
REPFE U THEELITV, Packed Cell Volume0.18m¢,/ 10mé % 8T\ 3 12)0

2L 5 AAA UL 2 Candida sp. Y 191K 125\ T SHEERIE, FEITIAL b
EWROWEIZ>THEL -,

BEEERBIO VT, BROETREL RN L AR EIETEN b - L b5, %
FOPHIETFTAMOERE LW ICERTD RN & BEPLHEBTHILEEbN S,
WIS B, RATRLIRERE , BERE )k C MBI ECEE ST N, AR
Bok SO)Pichia Sp. IIDWT, IKREMHBRT v E- VA2 EREL LTERL, Btk &
WIREMNE L TWAZEE2HELT WS,

WEREORAE, MR RIS B\ T /5 BB T 5\ TFF o 588 & [ 4
W 55 5 1, DRI 0.2~0.8% 2SS T 1.6% 124 5 & £ THE 55 5 -,

EEREER, BEEERITOVT, ETEOPREICE - TR S T w3 REE
FIOMIE L Z D120 W THREL 22, Span RREIEIEA 558, Tween A EE 1A 5
DEP10fESH D,  Span 857 Candida sp. Y IOURDEFICBF L BB LB LIFL, 2 OReE
i£0.005~0.01% 7MY T 5 Z & #787=, flLiZ Span 40, Span 80 WY BT 74 45 R
B Ui BEOBEILECANSRE  Tween BAREIZ A LCIXAHEE A 2 5 14 A
o Fo BEED 1 Tween 20 SEHENIANA BT 2 I 4 5 2 & AU L. IS 1
Tween 20& RN L 7255 % F W C Corynebacterium  simplex DI ATV, EEHO A
Db bR E R WE LT B, R, FALKES 5 OBKERESE2 31757 - T,
Candida sp. Y 1915kD856, Span 850RMIEEE A0SR O Fif,  BERHETK O MILIZ 40 By
LELLN S, BRERETL S CAERI BT, BERROSO TSV IE, & <12
Span 854 VAN L =M AL TR A <, AL % e & S 2 AR 5 /ey
1513 Candida albicans &4 L, RAAZED LR B AL & ) b BEEME FOBALE T
BB EEREL TV, REERRIZEWT LERE A A S5 h 7, Span 85DENIEA
B OB EDEDE EIm> 523 & Bbh b,

E B

ERDRACKE & KRFBF & U725 % BT, 309Kk it 3R i (R bk 1338k, S [75E 0 40l
ERIT6KK) 20 5 ALK RBACHEDB OB 2RI L 720 % DIER, M. japanica 316, M. japon -
ica 6226, M. japonica 6229, C.tropicalis 6019, C.iropicalis 6263, C. tropicalis 6264,
T2 5 DG EERY 191Kk D 7 Bikk B 157,

Y 191kk, M. japonica 316 13 Cetane # REH L T AT L Itk VWEE % L Ad, 2



L U CHEET v AR L/ T 0 B pH ARSI E T Lo BT ¥ E
S ADH b IRERTV S L, BT LS pHOBM A BT AT, EHERLA
Lo Y191 BBV T & IEBROMAPTEECH - 720

S EI, ORI £ o CHAHROMEEES 5 5 & b2k EELEO®R VY 1915
% (Candida sp. 12+ 5) OEB IS LETHEOERE, REEEAZL L OPE K
S, EEEE LCRREELTH Y, FOMmEIR0.2~0.8%FBIFCH /o AL
7~ 10F8 3800 REIEMERI O 5 &, Candida sp. Y191 BkDEFIZRREIH -8 D%, Span
40, Span 80, Span 85Tdh 57, HT Span 84E - L HXRNTH Y, ZOHEET
0.005~0.01%Ch 70 %72, KT 7 A TRORHERROHME & b 12, —EROHEH
25 O EENE D Lo LA L, Span 8503MICE Y, IEOEDIZAIEICH LT &
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