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ABSTRACT

The isolation, morphological study and growth characteristics of the algae were investigated from
Lake Chuam. The isolated algae were applied the Agal Growth Potential test. The method of iso-
lation and purification of the algae were used to Agar plating(AP), nutrient enrichment(NE),
dilution(DD) and micro capillary technique(MC). Total isolated algae were 21 species. They were
composed of Cvanophyceae, Dinophyceae, Bacillaviophyceae, Euglenophyceae and Chlorophyceae. The numb-
ers of algal strain by isolation technique were highest in dilution(21 species), and those of the rests
were showed in order of NE > MC > AP. The sizes of isolated Selenastrum and Scenedesmus were 1.
8+1.4 um, 3.3+0.9 um in diameter and 6.412.3 um, 13.6£1.9 um in length respectively. The mor-
phology of isolated algae and NIES-collection strain was very similar each other, but the size was
smaller isolated algae than that of NIES-collection. The optimum culture condition of isolated
Selenastrum and Scenedesmus was about 30°C(25°C~35°C) in temperature and the maximum growth
was appeared between 7,000 lux and 8,000 lux in the light intensity. The comparison of p(specific
growth rate) on the concentration of nutrients such as nitrate and phosphate, isolated Selenastrum
was appeared maximum M at 1.0 mg NO,-N/I, but NIES-collection strain was showed 95% of max-
imum M at same nitrate concentration. Maximum U of isolated algae and NIES-collection strain in
Scenedesmus onto nitrate concentration were very similar with the result of selenastrum. The spec-
ific growth rates of isolated algae and NIES-collection strain on the gradient concentration of phos-
phate were showed 0.72/day and 0.70/day at 0.02 mg PO.-P/l in Sdenastrum but those of
Scenedesmus were appeared 0.61/day and 0.57/day at same concentration PO,-P
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2| &4 sAfRe] 7} OITO‘IZ]X] e Fodof
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AL ddAoe)zty & 4 gich>
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°‘7}% ZA% = 3l flask 59 vk
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a7t ZHRuFAELS EE ZEF
Selenastrum capricornutum Puniz s AHE-3}o 2] 8)
Holz|51 glem, o] FRFFOIH, Mi-
crocystis aeruginosa, Anabaena flos-aque De
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& oA, FAEFFLEZN AR T Qe
92 Nostoc muscorum, Chlorella sp., Os-
cillatoria sp., Scenedesmus sp., Asterionella for-
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dricauda, Stigeoclonium tenue, Chlamydomonas sp.
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0.2 stded, Fotie] aA4pAY A (FE
A, 334, oA F)ol whal 1993d 84 -
19941 79742 17kl AH A A skdch A3l
W2 § 44 4 A5 e HH plankton net
(Miller gauze No. 25)& o]-&3le] A g8E A3}
Qod, A8+ 150 ml 3719} polyethylene bot-
tleol| #7131, M A Algake] Ak 1/3& 22
32 9 E A8l 4°C ice boxoll B - -2-Hb
stedoh. Alge] ¥ 2 2AHELE 3 AstEr] ¢
st AR AR Ko 2/F A ez
£ 7Fsgk wE A7 Hell skl e, 271938
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T F, 253 Mesigol”
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Fa-Re]uy & agar plating, nutrient enrich-
ment, dilution, micro capillary technique 55 A}
4-3te] A A Ekgdct

(1) Agar platingy

Agar plating= "4 279 dukellzj2l Nor-
ris-Calvin ¥l 2] (Table, 1)l 31 18 g/I& #H7}3}
o autoclave & ¥, H#% petridisholl ¥53}e] 3
z}:ﬂu}uﬂ ]% aE AlgE \gﬂg}oﬂclr A]_?L__
Bk v R A S 2 20~25C, 2% 2,500 lux2l
wiofAl oA 5~7U7t wlefsted® pebd 2R/ T

A AAvIACS A SAS, 2 A A

Table 1. Composition of Norris-Calvin medium for al-
gal culture.

Nutrients Trace elements

Composition Amount(g) Composition Amount(g)

KNOs 0.505

K:HPO, 0.087 HaBO, 1.43
KH.PO, 0.068  MnSO, - TH.O 1.05
MgS0, - 7THO 0493  ZnClL 0.05
Ca(NO3). 0.005  CuS0, - 7TH.0 0.04

FeSO. - 7THO  0.0003 H:MoO, - HO 0.01

Norris T.E. 1.0 ml D.W. 1,000 ml
D.W. 1,000 ml  H.S0. 1 drop
pH 6.8
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o &7 wioksidct. =3k F-Fuloke sl gHin)
AlelA] WA colonyd FUE A 2~33]
HhE-3lo] A% - wokstich

(2) Nutrient enrichment

25 2 Fol wet 273 e FF 2
Sl Aol E JehliA HER o2 13}
vjoful ] o] EAdo) depx|A| ol wjeli ofzE
F7F E]1HA Q= A82HE olz¥ 279
EAE ol&3te] Epdeste WS $4% 5
et 2 AFeA AMS-E eRelg odula =
gz i8 =25 ulxR|Z4  Sorokin-Krauss
medium-<, 2% A 24 Lewin medium, 34
HEZH WA 24 Provasoli-Pinter medium, ‘&
2% A 24 Detmer medium& zHz+ AM4-31%3
o} 7t e E wiA]s AR FANRE
3] AbgElsi o, dAuiA| 9] H$ 1 mle} AE
F FEAFINE AL A = HEFU R =uEle
uljoFatod e}

(3) Dilutionj

AN#E A 8E Sedgwick-Rafter Chamber(No.
2515C; #, 1.0 mm)& o] &3t At ohg, A4
WEE 1 cell/mlt FAISEE Bd524 5438
gt FME 2182 1 ml 2& HAuekulz]ol]
o HF3ta wiekxle] 2= 25Ce 2% 2,500
lux7F 212 sjefAd oA 30453t wloFslsict. uf
o F, A8 5o % dF vl<F(axenic culture)
£ Y&l HFUE AHSsle] A A5 oS 99 7
A& 3~53] k&) ek

(4) Micro capillary technique

micro capillary$ AH-&E 272 e A

ir

Table 2. Compositions of C-medium and PIV metal.

A2l g Aya FdstA Aelat oL, A=
A 52 8717 10098}tellA] micro capillary& ©]
43l 0.1 mle Fo5E B hole slide
St o] Z2hE 53] oA} HEE3l] dstH A
ZE b aekal ol 3 Eskw 25°C, 2,500 luxel] A
of 159 o] wiokate] wikd AL E dviHon
gl

2. B4A|R4 Hlw

FAIEA 9] Zaloll A A1E-H 2Fe 5275 o
£l Selenastrum  capricornutum}  Scenedesmus
quadricauda® ] LE-2] NIES-collectiono ZHE]
Bzuke 2 AE9 1993 89 K€ 1994 7H71A|
dFoM TReg AL ez ek
1) ujA]

A2 = C-medium$ AHS3Fsiew, 1 24
£ Table 22} #t},

C-mediumellA <dFde] Fxo} 2729 FA%3
o) AAE shetslr] fate] o, A o vl A
AL A3 A E ZAskAct =g wix] o]
< FddE & AR oA Haakd 5 A8
2 ofefio] dof 9|3 Iy, £AE ] §35e] n
vE, 97, vielf= o2 o3 o= sgddst
of Wztgl ¥ Egshadch

2) 7 ufek 5l HEulok

A ok 250 m/ = 100 ml F4 9} Akt Se)
236 100 ml ®=& 50 m/® C-medium 91,
25°C, 2,500 lux(Selenastrum®] 73-$- 4,000 lux)2|
27 stellA AAulokstsdct. A wloFA L 7~
10d7te 2 3t ¢SAlE Fetsle] o] ule]

N

4

o

Aol o

Nutrients PIV metals

Compound Amount Compound Amount
Ca(NOs). - 4H:0 15 mg
KNO; 10 mg
B-Na. glycerophosphate 5 mg FeCls - 6H.0 19.6 mg
Vitamin B, 0.01 pg ZnS0O, - 7TH:0 2.2 mg
Biotin 0.01 pg CoCl, - 6H.0 0.4 mg
Thiamine HCI 1.0 ug NaMoO. - 2H.0 0.25 mg
PIV metals 0.3 ug NaEDTA - 2H.0 100 mg
Tris(hydroxymethyl aminomethane) 50 pug D.W. 100
D.W. 99.7 m/
pH 7.5
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KNO.& 717t E2te] CaCle} KCIE upol 7] Eujj#l
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2.5 mg/D) 2 FEate] M3k ob-g wiokste], 2k A
Axzd i3 279 FAI5AE Tttt

21¢] 7%= 712 wA| (P free medium)el PO,-P
o] Fej g4 99 FEE 754(0.01, 0.02, 0.05, 0.1,
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xfo) v|EALse 9 23 es Faleich
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Sareld & RHFTHEE FEEe ¥,
Cyanophyceae 3%, Dinophyceae 1%, Ba-
cillariophyceae 5%, Euglenophyceae 1%, Chloro-
phyceae 11% 2.2 Chlorophyceae’t 7H¢ wel &
$He2] F9ov, Bacillariophyceae, Cyano-
phyceae 52| ©2 2 vehgdel g #5Fe 2y
o 213+ Aol dilutiono] 21F 22 71 @
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A $of, 2857} Aol AY &5 F A Sl
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Table 3. A list of algal cell isolation and purification from Lake Chuam and its watershed.

1solation technique

. AP NE DM MC
species
CYANOPHYCEAE
Microcystis aeruginosa + +
Anabaena flos-aquae + + + +
Oscillatoria sp. + + + +
DINOPHYCEAE
Peridinium sp. + +
BACILLARIOPHYCEAE
Asterionella glacialis + + +
Flagilaria sp. + + +
Melosira granulata ++ + + +
Nitzshia sp. ++ + +
Synedra wlna + + +
EUGLENOPHYCEAE +
Euglena glacilis ++ +
CHLOROPHYCEAE
Chlamydomonas fasciata + ++ + +
Chlorella pyrenoidosa ++ ++ ++ +4
Chlorella vilgaris ++ ++ ++ ++
Coelastrum sp. + + + +
Pediastrum duplex + + + +
P. simplex + + + +
Scenedesmus dimorphus ++ ++ ++ +4+
S. quadricanda ++ ++ ++ ++
Selenastrum minutum ++ ++ + +
Stigeoclonium sp. + + + +
Ulotrix sp. ++ + + +
Total 21 species 15 19 21 19

AP : agar plating, NE : nutrient enrichment, DM : dilution method, MC : micro capillary, + : only isolated species,

++ isolated and cultured species

Table 4. The comparativity of size and mophological characteristics of the isolated Selenastrum from Lake Chuam

and NIES-collection.

characteristics

. diameter length color shape
species
Isolated algae 1.84+0.4 um 6.4+2.3 um light green crescent shaped
NIES-collection 2.3+0.5 um 7.6+2.8 um light green crescent shaped

2. &¢R2|1E U BAIS2| HEWH Hlm

FHEzHH £rEYE 22 25505 24
of A}-&5lo)2] 2l NIES-collection®] A3} 3
By wlalE AAskgleh & adellA Hep R 4
EA 8 w3 2L #EeE F 7b2dl Sdenas-
trum3 Scenedesmus®) 22 3}9ict,

TRz afE &, vd Selenastmm%

Ao g A A} o EA o8 FA2] Be

Ay (A 2ok e, ‘li’li% o

ot

}-N' rlo o

25 vehigin} =3 A9 27)E Fo) 1.8+14
pum, 217} 6.4+2.3 pmZA NIES-collection®] 7
7} vl gt of F3t AoloA 27} 0.5 um, 1.2 pmA
= A2 AoF Jelyren, HefHl EAddA
% 2A9] BERIL FAE A e o o]
e 7122 JepdtH(Table 4).

Selenastrum  capricornutum  Priviz(NIES-col-
lection No. 35)¢] ey SAL A FA]CT »
& 25E2] e E Vel A9 HdE ot
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Table 5. The comparativity of size and mophological characteristics of the isolated Scenedesmus from Lake Chuam

and NIES-collection.

characteristics unmatured cell matured cell
species diameter length shape diameter length spine
Isolated algae 1.8+04 pm  6.44+2.2 um  green ellipsoid 13.6+1.9 um 3.3%0.9 um +
NIES-collection 2.3+£06 um 7.6+21 pm green ellipsod 14.2+34 um 3.5+0.8 um +
AFAolrt. =gk A9 37l Fo] 2.3+0.5 um, 1.0 4 ©:Sel-Iso.  ®:Sel-NIES.

Z0]7} 7.642.8 umBA "ol st A 7373 A 2
Frdt 23 wokg Vel (Table 4). A2 5412
el DA ZA o} CEA mAlE2HE] YA 2~
408 BAE} B A dEe] 9le] FAE
HAAsk gle AAYH Holrlm 3, MAdHH=
FHAdeleh

Scenedesmusol QloiA ZAIEN #4323
o zZZek HHE vz An, &adeFol
NIES-collection®] 3-A|Fell vlal f7h4 22 7]
o2 viepygrh wA ZrldA Al He)rt A
Fo] 7.6+2.1 um, ¥elE0] 6.4+2.2 pm2A] 1.2
pmrz} 2towy, Eo A9 FAlFo| 35+0.8um, =
FE2|Fo] 3.3+0.9 umEA 0.2 um7} 2R e
2 vjepydel(Table 5).

ole&l z 2] A7) ztolell wbelA] matured cell®)
Az)ol A E Aolrb Zhzb 14.2+3.4 pum{EA
%), 13619 pm{F )22 1.4 umAH =]
ol & viehlar glet. v} olei’dt Alxe] Aol
Azel Az A wiz]e] F£5F @ A, dokde]
T, wA 22, w7l 58 ofg 7] Bz
o) st oM E Yeld 5 Q= H F& 2
BEtH Y Fo2 5 ¢ 9g sleg Aty
W, £5E8EE o] 88 2FFA 5 ZAfel o] &
3 ol efel 2ol ¢lF FAHL ¢l& A
22 gkl

3. a4EAE U BAB FARY
FrEeH £ 2FFANFY 24lel 447 9

3 otz 2 Re] Fel, wiokH Fo FAEAMNS ¥
AlFe g ARgsex]3 gle  NIES-collection?]
Selenastrum, Scenedesmus2} 7}7r vlusisi o, B
oAfoll A vl A FAIEA]] R FeA
8ol Fouloker it Y 25 & dofdog A
A9} o1& AA st

Hex

A : Sce-NIES.

At Sce.-Iso.

0.8 A

0.6 A

0.4 -

0.2 -

Specific Growth Rate p (day™)

0.0

15 20 25 30 35 40
Temperature (°C)

Fig. 1. Effect of temperature on specific growth rate
in culture test with isolated Selenastrum,
Scenedesmus and NIES-collections. Data
representes standard deviation.

NIES-collection .2 %] ¥y ZA|E3
G RRE it
cornutum>} Scenedesmus quadricaudaZ AL
C-mediumZ WA & 3to] Wi} x5 dejgt 2
#}, NIES-collection®] Selenastrum® 7% 15°Col
A W EAEE7E 0.08/day R w5 et 20°C
2} 25°CollA] 0.56/day2} 0.73/day® =Al Zvts}
Aok, g e me] Welrt 30°C~-35°Cel Wl
e AL vFASEE Vehl gl on, 40°Cell
A= 0.32/day R 35°Cell wlal oF 50%7ek %o}xl
 A3E RvodckFig. 1), =aRelEe #H¢ ~
wiek2-wofl whel NIES®] 3413 of7he] xjo)%

S

}
Selenastrum capri
0

;m

Hoow HAHow HAg AANE v}
Scenedesmus®] &= AT gleixE
NIES®] FA1E3 5Ralfztd 33 zo)=

vehgal ebskoh webd selewE wela

Selenastrum®)] Scenedesmus®l] v &} LA £ &5
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4 Ao 25 ook 16 Aol HofFAze] =
dated o, HaSA A2 wHkge] 217.7 Indiv. %
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Fig. 2. Effect of shaking on growth of isolated Selenas-
tram, Scenedesmus and NIES-collections. Data
representes standard deviation.
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o = gk wheba wute] 2|k FAleke] Aol
F AEE 25 A FTAN  FA(Sdena-
strum® 7% % 7.9%, Scenedesmus®} 73-% 11%)
Xﬁ"]’ﬂ‘;’d—"— , A A 719 H]aef] gl E 2~4d A
Aol 2] = Zl o2 eyt o|2d A dE2F
9] ol#el Microcystis aeruginosas HAre.2 Ay
shadwd Soka) EgEYel Aol o kg Aoz
ghekglo),

H2E

Selenastrum™  Scenedesmus®] SFEEF 9
NIES-collection FA15-4] v]|SA &R v|A = 2 &
o] d3ks bt Ax WA Sdenastrum®] 7AY-, &
FEe]Ee 2wl i vSA S =] Wik 1,000
luxellA 0.35/day$3-2+, 2,000 luxel4 0.63/day,
3,000 luxellA 0.7/day o2 F715ted 7,000 luxell
o277 A] HapH o2 Zrbslsict. FA1FY] A
ol sl afe]Ee A 99 vl g FAg vS
A& 2] A48 eh B2 A F F7kel ol o
gk uk-g-Adol Ao d=3tx 9l&-& Bdek(Fig. 3).
Selenastrum®] AFZAINZ A FHEPel Bad 93}
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Fig. 3. Effect of light intensity on specific growth
rate in culture test with isolated Selenastrum,
Scenedesmus and  NIES-collections. Data
representes standard deviation.
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Fig. 4. Effect of nitrogen concentration on specific
growth rate in culture test with isolated
Selenastrum, Scenedesmus and NIES-col-
lections. Data representes standard deviation.
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Fig. 5. Effect of phosphorus concentration on specific
growth rate in culture test with isolated
Selenastrum, Scenedesmus and NIES-collections.
Data representes standard deviation.
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