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Use of Flagellate Algae for the Treatment of Waste Waters
with Non-aerated Photoheterotrophic Process Securing an
Algal Protein

Ooki Nakayama

(Dept. of Fermentation Technology, Faculty of Engineering,
Yamanashi University, Kofu, Yamanashi-ken)

Possibility of an industrial application of flagellate algae, particularly some strains of
Euglena, which are found most frequently in the polluted sewage ditches where the level of
dissolved oxygen in the water was determined no more than one part per million, was
studied.

Fourty-three strains of Euglena, including a strain of E. sanguinea and 9 strains of
other algae, e. g., Chlamydomonas, Pyrobotrys, Gonium, Pandorina and Haematococcus,
were isolated from the water as axenic cultures, by means of the washing technique.

Most isolates could propagate under certain anaerobic conditions so far as appropriate
amounts of organic nutrients and light were supplied. In the head space of the closed culture
in a vacuum ampoule, small amounts of CO; and O, were detected.

The growth responce to the kinds and concentrations of nutrients varied among the
strains. It was striking that Pyrobotrys sp. and Ochromonas danica propagated abundantly
in organic media containing more than 8% glucose. Some flagellates, e. g., Fuglena gracilis
and Ochromonas danica, were more resistant to bacterial contaminations than the non-
flagellated green algae in the closed system.

Euglena gracilis consumed up to 1.5% glucose photoheterotrophically within 10 days
" without aeration, giving a yield of 0.33% on the medium of dried cell materials, which
contained about 52% crude protein and 26% crude fats. Under the same conditions, about
80% COD was eliminated from a sewage model.

The advantages of seeding these flagellates were discussed for accomplishing a high
degree of sewage purification together with the production of a single cell protein by the
non-aerated treatment deviced from the results above mentioned.

LB L R, L ICHERERESHEKRICE, ©UAEERD

LB, single cell protein BTE L LTH  Fosg Btisns. WERGEMEEZEI TS

A TENCRRT 2 120 0MEDIZEA LR, DT, HIEZLOATHERLE D IBEEEL 2ENT

Z D5 Hs, Chlorella, Scenedesmus 135, WEE X, $7, 2OLIIFEOHITREESE-NWSY, &
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WEROTRNFRICHOUNITRE LTI, &F
> ODWEMILRIED, Euglena OXRAF*Y, Eug-
lena & IMODBAERY, Euglena iT & 2 BE¥inrE®
DOREDOM, KARS OTFMEIFE®, Kott Sick3
B4 Euglena O7F I/ BAH? &M, bTHIR
5ha. b, VIhd, LI TFiCA- K
EOWEROIELDOT, BRRBELY T, KL
BALREL, NEXROSMELTHMILL, £OLHKA
FIROTREEREZ LD 3 D OXBHILERET
-7,

RMS5ER SUHR

1. BIME FHEZEULT, F&LTEFTRE
FROT/KE, WEEEHT 2BWEOEMREL LU,
pH, COD, BEBmERISEEHEL.,

A. EBRFE FEOXMRBONMER, AR, B
B BLUBRIC Ko7 ST ~3 BBKi3, 500
ml ZA75RaLHRO AV F v MNEEBES
VIERBWT -7 Fig. 1 OX S5 2AKETRIL
T, ZREOEMEW --FTHERYD, BHHICHHT
L7z pH i34 5 AR pH B, COD i2rad )it
&= 7 BH ) REWEY, BEFERRIL Fig. 2 R
BREA, BREW-1-FF, KERy I vNE
FRRHK X > THEL..

B. ZEBREE BABRZPHLEMNTHOEZTAR
OFE, KIHEN, HRBERLSOHN, XT/XH
SEEDEICHT T Euglena BHBL, Kiz3~4
Ay TRANICNET 3. Fig. 3 IKILRAST

Fig. 1. Apperatus for the sampling of sewage.

BRAMCEMEEROBWERN TS K 50cm O,

EhRoE 0T KR4 ATARET 2BEAER
7. EEHORRTKIM TEE > TROLHMD < ~
F—ViCKE S, ZDEL KiZALW Beggiatoa D¥
0D Oscillatoria BE N, D Ut & KEH—E
& Euglena OMBREREbONS. C0H-DETIL,
BB 0.1V 1ppm BETH S, FARK
T 8mX5m avs ) — bYDMITAZY, O
HOREICIE haematochrome R OEHic L HhEET
3L ETRMONTVWS Euglena sanguinea® H—if

valve

sensor

| stirror

|

Fig. 2. Apparatus for the determination of
dissolved oxygen.

18
ppm

147

Fig. 3. Dissolved oxygen and COD values of
sewage along a ditch in which Euglena
was growing abundantly (April, 1968).

NI -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

418 th i

X (BT 3848%, 19704

¥R L, BRREES, BIYREEEELTVA,
A3 & COD BMET L, BEBRIEEICEMD
L, &L LTREBBOBEENSE 185,

ZDEIBEMIIMDE  DTFKECHRD 54,
Euglena BIEGEBREOZ LWEKICXS EHE T2 &
mansd., ILKOBEEIE Chlamydomonas H3B5E
LT3 2 ERBNY, & IE LIPS OB bR
EoEKE, RBCHID, HIEOBREFCEELTHY
BENCIIEB LIS -T2,

9. FEEOHFYEE  Chlorella 173 X2 itin%
BOREXRERET, 1eP 3 QEEI N2 03 Euglena
I REENICAE LEL, AR TREEYR
REOH MRS BT 30D T, BMAERERETIR
HEELEEN, £ 2T, Euglena grdcilis Z-strain D
REKB LUHHED Euglena % ROTEE OO
ZRak. UL, iEmsimng, &EPrEsLy
AVT IV T4 R —ICXBPBRE, PVTE
HWwizsu= 757 4« Kk, #Xt 4 RAE,
Lindner O/NiE¥s#EY:, Fott & OBMEEHE, Mc
Daniel ®7 = / ~VEEHEEY BXU, ZhoOA
®Eit, WFRIRRWTH- 7. Zhiz, ZEuglena
D4, FMERBSEGEZT T, M Lk
BEDOD TFHEBEETRINITERE LT/ E
Bbhbd. RYUIHE—DHERROEBDTHS.
A, KBITE58EME ETREE L Yr—L %
50~80fEF2 B O MIRE AR EEBBE O RFFICE &, #0.05
ml FODHEKD /NEZ 10~20 & S WDITS 5.
WD 1 HICEEZRTRLERY, ERETOT &N
5, BEECy FEROT 1 EOMIRER NI,
ROKETH T, LTz KEORKETE LT
%LU, By L, RIETI20°CTHEET 3.
Gordon!? 354 Euglena RAEERHME LT, &
HiLE, 13, KOBBREHRELTHEM, T
BEBORESRETHS. TOM, L OEHMER
B, BEDEZA, ROEHHBEKIIEISEGH
OB bNS. Euglena BHEBLTOITKED
JE 5008 ic/kiEK 1.5 € =&, 130°C 2053ff4— b

I v—oEkhld, SO0 L B 20ml, Ry
FrY, BERIXX (3~ }V), 7T FUH B 7

vEZULAZWENLE, BHBRAY YA 0.58, KHe
PO,, K:HPO, £ £ 50mg, MgSO.- 7 H.O 30mg,
Koren-Hutner O#BILHED 2/KEKT1 £iILDIZL
b DICEKRISE 2B L, HEBREICK 10ml 924
ZELTI115°CL550 24— b 7 L— %0, SIEICED
7ok, MEOE S OV TREMCREKZEML

T2HEMELbDTH S,

52 2 B ORE/KOBSC 1 HOfE AT
1~ 2 B8R L%, MEREERT, v—<TR
HOoNLEREDIn=—nBEHNE, WTA/—FT v
REMI L texz—E T8> T, —Fi3KFIHD, —
WRAE EICE & E T, BICERERD 5. Hick
D, BPICL{EBT2b0E, EX EOH RN
FdDNHE. an=—LBRBRTEDONELSIT
Roteh, HFBOEMICHT THEREL, & Uikt
oD 5.
B. EEHEFR 196943 ~4 B ORIC 70 ¥k © #%x
SEELIZHS, FHHIED &L, KETHETSC
EMTEIDIR, RO TH- 7z,
B 3 ; Chlamydomonas |8 2 ; Pyrodotrys J& 1 ;
Gonium 81 ; Pandorina & 1 ; Hematococcus &
1 Euglena & 34, WA PMICERLUZERL
B KU, EXAE0.25% & L7z soft agar I[CiEfEL
TRATIR20°CTT %5 S ¥ 71k, 10°COIEREIT
T3V by RERTRATTREL TS, 344
BITHAMOTOS s, BLAREL, EROKEIE
HohiKiE, TOOFIKEDIEI#KS. LIFhd
RRETHEH, Englena ©1¥i3 E. sanguinea
EBDOND. 43%kD Euglena OPT, REBRENT
OEBEMBHRHEL, BEOFETERBNRBRT BT
BOPFTOSDR8KTH 7. Thislokd, T
KEOPTREIBICEBLTVE0T, £Hfick-
TRERCHINIAEERDZ D EBDNS.

3. EMEORE ENROBRBREOIDICHIX
HFRAEZEZLeHicd, REBBIUZEXRFEOR/L
U2 RF{2LERD B, FiEk, BB, 5o
ERICIEREBESEOERBAVS N T 7,
TEMICRIRAT I o0niciz, FREREL LT84
D ELERFTIOEERENPEEDN S,

A. REFBIUZRFEOKI  Euglena 13 & KR
BRYGBROEES, EEESDIRVWE, Bodh o
DB EHDTAHILL 12D, lag phase DR
TR T B T ODBRICERINOTL, =BT
TFRAREOEMBRERNEDBDEBELE LIS EE
BLENZEMEODT, BELSEROREERAR
BABTRY., 22T, L0 TROFREICLD,
KRNI ERORRETIE - 12,

Table 1 OEBIEMIC, REFEEZ 2B, B
BT v/E=UL01%, BRBEEEZDIZAICR T
v¥E, 0.2%, FeBgF b)) v a0.1%% %, RERE
TRERBLUEIEYEOIB EMA L bDE, B

Scenedesmus
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Table 1. Basal medium without gross N-and HHBKROP TRZKRIBIBLALEBET, EFD
C-sources. WBICRT P VIRERURBEL S OhEBbNS. REK
Ingredients ppm ZEUIHIC DN TORBERE % Table 2 ITRT. 2
Yeast extracts 300 EEATE, REF2 BT REELD, KIS
K citrate 500 ¥ToL, RO4DDE24TICINE, LOSKRIRER
Fe(NHJ): (SO4)2-6H,0 50 BELTREDIVE I VBEITFS, ZDRN3KiZR
MgSO,-7H:0 30 REELTT Foks, 2KREIFRBERTE. ROS5
ZnS0,-7TH:0 25 HIIWERIE L 7 FUkE, REO 6 BIIRERIE L BrltiE
MnSO.-H.O 18 547 ThB. £ Vv—7C Euglena 755 %
(NH)eMo:O - 4H.0 4 NTHY, Fuglena ZAEFBH T3, 0IE0ERT &
CuS0,:5H:0 1.8 VB THDC BRI NG.
;I;i?;o 3 gg B. HMBEOR  EEE Tablel ERLE
CoSOL - THLO 0.5 U, ChicBiz+2, RYRFbY, TFUHEE
NiSO.-6H:0 0.5 ENEN1%, KR, EFRF )V vraixzheh 0.1
Thiamine HCI 1 BMAT2d DEEEEREME U, BEEEREMIDO0. 0672 L
Cyanocobalamin 0.005 2 fEREOREM S KUREEMO 0. 565 BEOEMD

TEOBEDHA~8HBELISDEED, ThSOHE
Table 2. Growth responces of algae to N-and H10ml iz, BHEOHIRBENRK 0.3ml ZEREL, BH

C-sources. T 20°Cic 1588 LT, WIRICLDABELHEL,
C N-sources C-sources Somogyi HiCk D, BEHEL Lo~
roup . g ;
NO;~ | NH,* | Urea g‘;tea- Glucose|Acetate HEWEZ Fig 4, BfE% Table 3 1ORY. WEHED
T, Gonium 5070 75 & iMBIISRKET, &
o | W | H +

KTV IT U EBLZW. Pyrobotrys 5069,
o | W+ | H

H o +H(=)] H )] H +

H o |FOOHEHE)] +(=)) H 5069
Ochr.
5003

oW

A: Euglena gracilis var bacillaris, Euglena
sp. 5012, Haematococcus sp. 5032.
B: Euglena gracilis Strain Z, Euglena sp. 5039.

-
—
*—
C 2 8| il ——
- C: Euglena spp. 5007, 5037, 5058. Pyrobotrys C 3 O < —
sp. 5069, Chlamydomonas sp. 5004. E 2 |« ————
D: Euglena spp. 5065, 5066, 5067, Scenedesmus E z | i——————
sp. 5001, Chlorella pyrenoidosa C-28, Chlo- 500 4| m—
rella vulgaris C-30. 506 6| —
Abbreviations: + +, growth abundant; +, mo- 5007 @
derate; —, none. s5070|>
11 1 1 1 L ]
glucose | 2 4 6 8%

# U7 RBREIC 3ml 9247 L, 115°Cit154n
EAE Lok, BOMERER 0. 1ml 2B L, 30W Fig. 4. Algal growth in the media containing

TV P NRAENLT 2K TR LI-ABE 6060 varied concentrations of glucose, incubated
X 50cm® DR E D X FIRSN T20°CT 1 5 ARIE%E at 520%;0; 15‘;Ct days. e Och
e . : Pyrobotrys sp., r.: Ochromonas

U7c. fEleBR&E I, SBERAEH, SBRERO K dZnica. TP "
REHICE B LT, BT 20°CT 10AMEEL, © 5003: Scenedesmus sp., C 28: Chlorella
BEUKT 1 ERLBER Lictk, bEoBtiBEOR pyrenoidosa,
BKICEE L2bDTH 5. C 30: Chlorella vulgaris, E 2: Euglena

s At ) gracilis var. bacillaris,

REMEN T, Euglena D% < REBFEUAR, Pyro EZ: Euglena gracilis, 5004: Chlamy-
botrys IR EERRICEBT L, HE, HEBELEENHE domonas sp.,
#iLoT, EBEEOFEIIARICE - /. 5066, 5007: Euglena sp., 5070: Gonium sp.
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Table 3. Residual glucose after 15 days incu-
bation of osmo-tolerant algae.

Initial concentration 4 6 8

of glucose (%)

Ochromonas danica 2.2% | 4.0% | 6.3%
Pyrobotrys sp. 5069 1.7» | 3.2#» | 5.57»
Scenedesmus sp. 5003 | 1.9~ | 4.1~ | 6.7~

Ochromonas danica IAM CS-2 iz, 7 ¥FoE8 %D
BILHIDAREETS. ChoR1FBEBEDT FY
BERIPTEETIY, BRCEEECRARE, &
HWRERICENSEHEELTLES T &iZITN,

4. BRARUEEE  EEEMCEETHERITIEA, =
BILREE S BUTADEREBTI0M852DTH
3. SEREH O BRERWICEREIC Euglena
gracilis Z-strain ZHHELT, A0 MRO SHEE
BAEHEB DI0BDEICE LIEs s, RIFTII0AHE
BLcLT?, BRICS ORI BILKIERE
HDTH, 0%DECEBELDTHEBTEREDS
P, ZRORVICERLAVTOLLEBL, BRD
ROCBELANS &, £BLIGEShE. DEoF
WERB XU, A TRBERRSESY, BOEKH

iC Euglena L EBFBLTWATENOBBTEE,

Euglena 13 ¥i2, »ROOHERECHISZbDL
Bbhsd. BEAELVI CERTENTBANSE
DO THRBEECEELZDT, PR TERETLIESE
RH 7. '
A. ZHRETOD Euglena OB HERL, &
EHE U & 16mm OHEREO b2t m#L, 5l&
DIZILTEMEEL, BB B IEH I Euglena
gracilis Z-strain % 5 $OENCHERE L1cd 0% EEN
AN, BELXLHE, EECOELTERELDTO
BAEETH I L, BIKER 3 mmORBREREIC 1
DR - THREBRRE L SBRVTHS, B~ KM
BAEEINEL D, BHAERERH LT YT V2K
BXU, ¥RELUTEUEZBRAREC 10ml >
AN7:b0%E 2 KTOMED, 1XRTOIEHAT, 1K
FTOREIZIE ST, WFhd 20°C THERLUK.
RATFICERE L bDRMREREALELNVE
Bt &EFL, 3HARIIREEZRD, EHER
ZERTDE, IHARERL T, BEITERL
7 FR, NREFOCOBEARBEIE LTV, TV
TVOFIREL EBLTHEWY. L, EEIOBH®
ICRIPATICEL &, HEice B&ITIR, BM»SKHAL
TeHDEESIRVEEICHEML, ERL TRV &
MEEH I 7.

B. KR  WIEoERTRE, BERolLdicid
BSREDMR 2N TOICHER VDS, A SO
E TSI TBRLREZLEL, ThatARICHIA
INTHBEEIRY, BHCHERELRLTHRNER
RSV, T THRICEIIREBEREICTS 2, K
DEBREBCIL .
BlECOBBIEMICAAERR T 1% A -bo 10
ml 0% AN BRARE IC 4 BoE% BT 8:1E
L7=bDBL, Clostridium butyricum IFO-3859
LBAERBLILLDERERY v— AN, TAVH
voio—uiK 8XU SREMESE RL, 2T
L2SEDKFZTERL, RAT20°CTHER L.
RiZVr— DA THEELL. 4R ODEEER %
Table 4 TR3.

Table 4. Photo-heterotrophic growth of algae
under strictly anaerobic (A) anc natural
(B) conditions.

oe}

Euglena gracilis Strain Z
Ochromonas danica
Chlamydomonas sp. 5004
Pyrobotrys sp. 5069
Scenedesmus sp. 5001
Chlorella pyrenoidosa C-28

Abbreviations: See Table 2.

I+ F F| P

+ 4+ F

+ +

b LaTRERsRETHE, BRMESIUED
Ha—nwDilcdh, BHICBRINEIITTH S, 108
ORI ZE T, Cufo— Vv RIRHEeERF
S 12EETHole. LI THTFRBRIZIZEAE
RBELTHREWEDEBbNS. Clostrium ZHREL
1HRBRER, FEHLE4LRBERIIT, IHAKR
HL, EEAESRERI BN TOS T EHURE
hic. E. gracilis 88X Ochromonas danica i3,
BESRETONREFEAEE SIROEEICHEE L.
Scendesmus 5003 % Chlamydomonas 5004, & <{
KHRBRIBRSHEBT NS > T, E. gracilis &
Clostridium ODEAERIL, PP EBNRE -7,
ZNTd Clostridium 3FeHT 2 KFEEE DIahH
ShitRLEETIREICEB L.

C. B BICk I ¥ X ORE  HIZRBPFLTP
T, FREESTERIC Euglena 1S EBL &
BT ENHESHICE - 7D, T OBRIERILKRE,
BE, c0oFRD, WIhERETIH, I
BEHTEFZRERELRLOD, WS &, &1k
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i SERANIC SRR OHERZOT, BLKEDR
WHEDOF B0, RORBRETIE- .

A, KRR ERUFETEENIITY v S VEED,
7 U B% 0.3% iITH U7 AliEHIT 5 KORicHE
BERELLD 4ml EANT, KB 3mm HTiCRK

Fig. 5. Preparation of vacuum sealed ampoule
with seeded culture medium.

—

_/

Fig. 6. Absorbing pipette for the determination
of gases accumulated in the head-space of
_ampoule. A: Absorbent solution, C: Absor-
bing chamber with capillaries, M: Ampoule
with culture medium cut in the water.

EUTEENAZRE, ¥ 12ml ORFHERL TH

HU, ERKECELRT, 75 by IERTO
RATIC20°C T4RHER LI, Ty T voNEE
Fig. 5 TRT.

ERKTHR, 7TVINVEBRR- THRESNREHEK
34, KPBIERTT VIVOBRERS &, Kb
BAT207T, RADOKEEADET, %O 3.,
RiT Fig. 6 iCVRTFHOBR L~y MCIKBRIED Y
v LAREBERETI LIcbDEMAL, HRERSE],
HEh L TR E R L, KERHESHE. K
ErnihjEeefo—vERE LB Ry bE
ROTBREERR LU TKEBESE, Rikic/e5 v
U LREED K EWMALTKRERRL, B%E>
B3, TYINEERI IR, A AE2y PEAVL
T, HIOFRETKEANT, ¥ ROREMH 2. %1,
BE|ED, TYINVERIEBICKR LINOENA
KL E S Lt bDERAL. THhoOKEE Fig.
7ERT

BE Lo ZAEi20.2~1.6ml TH-7. HHATH
HWORE, TOFRAOKBHRIZRILERTH 5,
ENRXICE ST, BRXOBANHNKT S,

D. IFiNick 2ROk  HROEROWE,
KERIC R < MORE, BEEERABICEREL
IFBR NV ARURTHII ENRENL. chid,

BESL, TOROHFRIFAEIN, —BRILEXLE

HRERBERICHZIHLEX SN, HIBREOHM

ERIBE, TORCLESRIV Y LORRELET
S5BPiR, NOMBMTHS. o, EHEL

composition total

volume

m

o]
TOo T oo oo

n

9]

Oz — o CO;

Fig. 7. Composition and total volume of gas
phase in equilibrium with algal cultures
started from vacuo.

E: Euglena gracilis Strain Z, O: Och-
romonas danica,

S: Scenedesmus sp. 5003, C: Chlorella
pyrenoidosa C-28.

a: Illuminated by fluorescent lamp for 2
weeks,

b: #, and exposed to sun light for 30
minutes.
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TIIEA, EPMOE CRERNISRTHKA L E
RO BECBERELMEICE 50T, ROKRE
ERATSS A

REUBIREFIHEEORBICL - TRiIT 57
HDOFHEEE U THRIELHE TR AR YT, 4£F
THNEEEEFE OO U HRICENTE, BE
DT TREL OB L HICHERT 2 & ETS
HARBUIKER, Aspergillus oryzae XU Geo-
trichum 3%, TOFRHICEALTH. 22T, #
RO BIEHICEBIERE & Asp. oryzae F71:1&
G. candidum %BAEREL, BET7T VI VERB X
UEEEBEERS . £ORERIE Table 5 0E D
T, Euglena gracilis Z-strain 37 Y 7/VRICEH
BDTILAEBTIE, 1HABEBELCOHFIHEOE
BZFHINLV., oBRIFIUEROEBEZXATED,
& £ i€ Chlamydomonas 5004 1335 UTAEB L TW
BEETHLY, HFRUEEOLEFTRERTHD, A
B S OBFEARENIFEOBHIC LV KELD S
TEERLTNS,
E. #REDRAHER  Euglena X EHBFORZ

Table 5. Aspergillus oryzae as a detector for
oxygen produced by algae in vacuum sealed
ampoule.

Growth

Algae |Asp. oryzae

Euglena gracilis Strain Z
Ochromonas danica
Chlamydomonas sp. 5004
Scenedesmus sp. 5001
Chlorella pyrenoidosa C-28

+++ %+ =
FF *E +

Abbreviations: See Table 2.

Table 6. Algal growth in vacuum sealed am-
poules (A) and cotton plugged test tubes
(T) in presence of E. coli (E) compared
with pure cultures (P).

A T

Euglena gracilis Strain Z
Ochromonas danica
Chlamydomonas sp. 5004
Scenedesmus sp. 5001
Chlorella pyrenoidosa C-28

+ £ o
FEF++ x|

|

I+ F |
+++ F |0

Abbreviations: See Table 2.

WK WMAB T EMbhotohs, HRKLEZED B
4, bIVEOOMEARBREICTIWMH®ETH 3.
EE LD 1966FEDPEY T, Euglena i3 Chlorella
1T SRTHEA ORI & DRARDNICEO T &MWL
BCIE->TOBD, T TRETSEH T TORARKRE
AT,

BIECD Asp. oryzae 15 & O, DT Escherichia coli
K-12 B &% -8R} Table 6 LBV T, %
COBRBAKBTIIZILALEBT LIZVY, Eugle-
na gracilis & Ochromonas danica \Z'EFEDOEE
bRBEDEHEED, BAEZEOFBUULABSEBL,
Ochromonas DOES, TOMEHENELL., EfEAR
BTk 2085, U&Eicid Ochromonas OEEIER%
BFprT EsTE LS.

5. FRRERHER IEAEREMoR YT PVE
1%, 7 Fo¥Exl.5%, WEBERFLHER 7=
VL0.2%ELcbD] £ BB LICZA7 7R3
AN, Euglena X1 Chlorella #h 4 2 B~
EELT LinBERE, BUPTw20°CTlo0aE
B LUIERE Table. 7 R7. BRPEREETRED
ILWA, Chlorella \[3Uif% 3 % b3, Euglena gracilis
BIFFKIC K OBARICIE A L, BErERICHEEL,
MO 0B ENE .

COFERICK DB ONIHBEREAOMTEIIKRD &
BOThH-7e. () REIBERT.
HEHG2.02), 73/ 8EER6.24), KA (26.62)
HIKSr (6.47), A#HE (0.00), AVAMEEY (4.58)
74> (10.31), RNA (2.40), DNA (0.34)
R=N—juw b 777 4—iCEDBREIhIT 3/
# : Gly, Ala, Val, Leu, Ileu, Ser, Thr Phe, Tyr,
Tyr, Met, Pro, Asp, Glu, His, Arg, Lys.

6. FkFR{tEEBR SEHOARGKE 100ml F
Table 7. Glucose consumption and cell yields

in stand cultures of algae incubated for 10
days.

Glucose Yields of

consumed |dried cells

Euglena gracilis Strain Z 100% 0.33%
E. gracilis var. bacillaris 45~ 0.20 ~
Chlorella pyrenodiosa C-28 34 0.21~
C. vulgaris C-30 32~ 0.06 ~»

Medium: Yeast ex. 0.1, polypeptone 0.1, NH.
NO: 0.2, glucose 1.5% ; mineral
componts as shown in Table 1.
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9 . ——
final pH ?1"// /// e o B }
I .

coD
removal

Il Euglea gracilts Strain Z, axenic and contominated.
B chereia pyrencidosa ‘.
BJ Scenedesmus sp. 5003, . ‘ .

Fig. 8. COD removal and pH change in sewage

models after 10 days culture of algae wi-
thout aeration.
Composition of the sewage models: A, pep-
tone and glucose 1 % each; B, peptone 0.1
% and glucose 0.5%; C, peptone 0.1%
and sodium acetate 0.1%; D, urea 0.1%
and glucose 0.1%; E, urea 0.2 % and glu-
cose 0.1 %.
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