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ABSTRACT

Rotifers became an important live food for fish larvae, especially for marine fishes, and
Chiorella has been used as a very useful food for the mass culture of rotifer. However,
not many tests for suitable Chorella species for the mass culture of rotifer were done and
many of Chlorella sp. have been used without consideration of species for this purpose. There-
fore, two species of marine Chlorella and four species of freshwater Chlorella were tested
to select suitable species for the mass culture of a rotifer, Brachionus plicatilis. These Chlorella
species were cultured in five different culture media ; /2, Erdschreiber, Complesal for marine
species and S - K, Wai and Complesal for freshwater species. Proximate analyses were done
to see the protein, lipid and ash contents of a marine species, C. ellipsoidea and a freshwater
species, C. vulgaris. Amino acids content of these species were also tested.

C. ellipsoidea and C. vulgaris showed better growth than the other species. For marine
Chlorella sp., {/2 media was better than Erdschreiber and Complesal. But for the freshwater
species, Complesal showed the best result in growth. By the proximate analyses, C. ellipsoidea
has higher lipid contents whereas C. vulgaris has higher protein and ash. In the analysis
of amino acid of Chorella, it was remarkable that freshwater Chlorella, C. vulgaris, has high
content of NH; comparing with marine Chlorella, C, ellipsoidea.

According to the above results, C. vulgaris seems have higher possibilities for mass culture
of rotifer but further studies are needed.
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Bogdan et al(1980), Gibert and Starkweather(1977), Gilbert(1978) &< Rhodotorula glutinis, Seikai
et al(1980)2 Saccharomyces cerevisiaeS} 25 AR ZFE AMR38lS Brachionus plicatilisE B ER S
vl 2t} Gilbert and Wurdak(1978), Gilbert and Litton(1978), Snell and King(1977)5 < A2 %572
Paramecium aureliaS 2 o] 2 o] &3 o= Ut} I Gilbert and Starkweather(1977), Gilbert(1978)% ¢
AF A= Euglena gracilisS} bacteria 21 Aerobacter aevogens™ rotifer?] Ho|MZ 2 AME 7153t
Aoz Bixe] it 1y of -2 rotifere] Hol B2 /N AE A A5 o] Aol 7y
i Rdols A3t Zoh kA Ui E o] BB Chlordla & rotiferdol 2 713 #ol
AH&E O3 Tk Chlorella 7t F2 o] &He olfre Aol WMax wgo] 4ute ofolole
EEEo| L I A Bxsl Auate] FR3I) WEes 2#A Utk ChiorelaZ o] &3t 34t
R H{AF FBALA rotiferE t#F AHSS 438 E7E Fontain and Revera(1980), Yamasaki
et al(1984), Yamasaki and Hirata(1986), James and Abu—Rezeq(1988)%°] it} 121} o]&9] A
BAXE AW FH Chiorella JAA7F BAES] AAGTE o942 o] Chlorellax rotifer o)==
@o] o] &5 718} oW EF 9 Chiorella7t 7} A3sE HolAWEQ 7o s = o} 3] FE3] v
THED v gloh gt B Ao M rotifere] tl3uids 913 #8E Chlorella®) EES $3ho
G54t Chiorella AR} 3\ 522F Chiorella 2E& W02 AAS oA FEgo o4& kRS 1
W ZAE ek A 2=t Chiorella 182 3524 Chiorella 178 18]31 7o) 713 49 MiSd S
Agstd KBEEESST o8 ChlordlaZF7F 7311 & 497t vaEAHch

-G

NEA FRA4E, A%, v}, Fuglens, 4%

ME A HiE

Ao A& ChiorelladFT Texas 8l (Austin)ol Al B3 E-E& 25682 s+t Chlorella s C.
ellipsoidea(UTEX 247), C. stigmatophora(UTEX 993)9} 41& 9] B4} Chiorella ; C. variegata(UTEX 255),
C. pyrenoidosa(UTEX 26), C. protothecoidesCUTEX 25), C. vulgaris(UTEX 259)% AF&3} ). v fd-o
=2 Chlorella®) = /2 (Guillard and Ryther, 1962) 5#b, Erdschreiber (1927) #Z#h ¥ A AH| R
Complesal (545 A+, 1,000u] 3] AT8)& 488+ a1 o] JR2 30%.2 D3 At d+4F Chlo-
rellas]= SK. (Sorokin-Krauss) ¥5H(M'E - ¥, 1965), Wailit (HI'E, #1, 1965) <t 35+ Chiore-
lao A A3 Complesal e AH3MQT o] GE-L 0%.0)Ath vl A& 250m HZHlaskel ¥
Fu7lE 1217, 15 Ib/inol A 3083t WEESte] A8t T Complesal & BT 734 FHE0] Hol
HNE= 5t FRFS 44 2FF B E) ¥olT Complesald F3te AHEsI ™ 2
wjokol o] 242 Table 13+ Zth. 6%2] Chlorelladl 37121 Btz hE JFAH o WiF2A2 25
20T, 2% 3500lux, LD cycle 24 : 022 dgon FEUEE 1X10%ells/meZ 3HH T

Chilorella A X.8] A& WiFF WY 13] 0.1m210] 8] hemocytometer& AH-8-3H%1 1L specific growth
rate Guillard®] 3% (Stein, 1973)% 2§35 th. g4 20€ carboy*8 ol Chlorellad W) st AZE
o235 amino acid analyser model 4150 —alpha(LK.B.)E A}&3ta] Chiorella 7} 373t &3 9]
dubz A 172 %9 amino acid-& B watio)
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Tabel 1. Chemical composition of the media for the cultivation of Chlorella

/2 (Guillard and Ryther, 1962) medium

N a N 03 ................................. 150 mg
N as H P 04 .............................. 8.69 mg
Ferric EDTA reoveceerrererunnannn 10 my
MnCly crreerrrereererssreneinonnnne. 0.22 mg
COCly woerrrrmerermrannsressnniiiennnnaes 0.11 mg
CUSO4 . SHZO ........................... 0‘0196 mg
ZIISO4 . ‘7H20 ........................... 0.044 mg
Erdschreiber (1927) medium
N a N 03 ................................. 100 mg
NaZHPO4' 12H20 ..................... 20 mg
SK. (Sorokin-Krauss) medium(H % - #:4, 1965)
I{bIO3 .................................... 125 9
KH2P04 ................................. 125 g
MgSO4'7HZO ........................ 100 g
C8C12 .................................... 0‘0835 g
I_I3 B 03 ................................. 01142 9
FeSO4 . 7H20 ........................... 0‘0498 g
ZHSO4 . 7H20 ........................... 0'0882 g
The pH of the medium is 6.8.
Wai medium(FH'E - #57, 1965)
KN03 .................................... 15 g
MgSO4'7HZO ........................ 1.5 9
KH2P04 ................................. 1.2 9
*Wai solution
Ca ............... 30 g MO .............
Cu ............... 4 9 Zn ..............
Fe ............... 10 g Mrl .............

Total NitrOgen ........................ 10 %
Soluble Phosphate .................. 4 %
Soluble ‘Potassium sreeeeeerseeeseses 6 %
Sol“ble Boro“ ........................ 0'05 %

SOluble Manganese ..................

Na25i03 . 9H20 ........................... 60 mg
NazMOO4 . ZHZO ..................... 0.012 mg
5 S TLRITRR P 1.0 ug
Biotin .................................... 10 ug
Thiamine.HCI ........................ 02 mg
Sea Water -oreerererreerenssessneanns 1000 mnd
Soil extract ---cereecerarmerreetaeniias 50 mé
Sea Water ........................... 1000 mg
MnCly: 4H Qe v rereerrrennersasennennes 0.0144 g
M003 .................................... 0.0071 9
CuS0,-5HpQ vvreerrrrrronerrrnnennnnns 0.0157 g
CO(NO3)2 - GHZO ........................ 0‘0049 g
EDTA rreerereerenssecensrinsiiennnneines 059
Distilled Water ..................... 1000 mé
Wai solution* ..................... 10 g
DlStlHed Water ..................... 1000 [ne
pH = 55
4 g B ............... 20 g
20 g CO ............... 1 g
4 g D.W. ............... 1000 M
36N H,SO, -+---- 2 drops
Soluble Magnesium -:eeeseeeeeeeee 03 %
Soluble Copper ........................ 002 %
Soluble Iron «:-reesererersesreeenseenas 0.05 %
Soluble Molybdenum --x-=-eosveees 0.01 %
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HIKEE Chiorella) A= C. ellipsoidea”} £/2, Erdschreiber®] Ao A HEZ 19428 AX) $hnst
AlZrete] AEF 1084 3X10°%ells/mé7t A A48ttt Complesalol 2] 432 /22 Erdschrei-
bervf Ao vl3) EFHSHL HEF 1085 5X10%ells/mértA] A3t c),

9 C. stigmatophora’= /2, Erdschreibertf <ol A wf-$ =8 FFES Hod AEF 4Ux HNT9
#Binst AZ =Sl 28y Complesalol lolXe AFEF A X WAE YUt C. ellipsoidea
ol % Erdschreiberd| Aol Al HBRRMAJI HEF 4URE 8U7A9 specific growth rate:= (.78
ol C. stigmatophora®) Erdschreibert] Ao M= HEE 49 RE 6A7A 0.799ch ol /2412
AN e C. ellipsoidea™] FEF 3YFE 8471xe A4E 0622 3ok e {201 x| o)A C.
ellipsoidea®] 3732 Erdschreibersh 2ol X 9] C. ellipsoidea® C. stigmatophora®] 2370 vl&] HE%
3URE 8U7IA W AEN HEREHNE B 3 AR B 73 ol webd s5at
Chiorella®ll oAM= {20 KoM Q] C. ellipsoidea’} 7} & A4S Yehd Aoz #odrt

G ChiorellaN A= C. vulgarisS: C. variegata?} C. pyrenovidosa®} C. protothecoides®) v) 8] 2:#%
o= $& 432 1Ak C pyrenvidosa= Complesal ol A HZEF 1095 15X 10%ells/mé, C. vulgaris
+ Complesal®| A HE3 104 4] 2.3X 107cells/mé, C. variegata=S * K ¥l X ol A 235 104 5] 6.8 X 10¢
cells/mé, C. protothecoidest S - KM Ao A HEF 744 14X 10%ells/mz 712 ¥ 345 e
it B4t Chlorella 9 91 4E C. vulgaris7} Complesalol A & 12] A4 e Ach Specific
growth rateoll IHM = C. vulgaris7t Complesall Al HEF 19%E 6¥7HA 1312 v & & o8
Wi R 45T MRS EYhFigl, Table 2).

ojgtzdo] 2fE9] At Chlorellast A B54% Chiorella®) 373ZAL A3, rotifer b&& 913
HHEAN A YT Chlorella®] ZFv A5 A C ellipsoidea, 55 2% C. vulgaris
Aov olufel A A3 e 2 /29 A EQ Complesalt] A2 VEbgTh dnutzo g
rotiferg A3t e 344t Chiorella® AH8312 lth 218l C. vulgaris2) specific growth rate”t
C. ellipsoidea 2T} 1.6890 - E 31 ¥ A7} A Fo A A 74T & A FFo] A AAvste
HAMEH @4l CovulgarisT rotiferAt-5& 18 BRMEN A A3d fEe] 24 U Ao
b ii=]

2. EBRWSHE HE

Sl M 6F /-2 Chlorella373S ving A7 d52E C vulgaris?t NFA4-& C. ellipsoidea”} 7V
2o AL BYou o] FEF Chiorelladl 3 FUddz AL vladdol JYFY dutk 2
AUgS B 2L C vulgaris7t 48.71% 2 C. ellipsoidea®) 4608% Btk oW 3RS C vulga-
ris7} 27.34% 2 C. ellipsoidea ) 24.61% Bt} Zch 22ju Rulto)| )M C vulgaris7t 15.18% £
C. ellipsoidea®} 2393% Bt} & F-KF& bl ek & K55 e] &3l AAAME C. vulgaris7}h 1045
%5 C. ellipsoidea®] 747% Rt} B2 K5E FF3Ath C vulgariss C. ellipsoidea] V18] K55l
148) A BkFolls Bt 299 E 3E Y FFol C elipsoideal H)3} 2+2} 1.06, 1.11 ¥7} o
=%t opue it EAoA B aspartic acid®t glutamic acid YWHE Q] AEAALE 9 A2 v]5=3
7K¥e 9] S H Y T methionined THE A EAALR ) vl&) %4 E-& TS Wt Lysine, aspartic
acid, threonine, serine, glutamic acid, proline, glycine, valine, isoleucine, leucine, phenylalanine<
C. ellipsoidea’} C. vulgaris®) ¥]3) & &5 3 X AI histidine, NH;, arginine, alanine, methionine,

5%
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Fig. 1. Growth of six kinds of Chlorella at different culture media (salinity ; 30%. in marine
spp. and 0% in freshwater spp.), temperature ; 20C, light intensity ; 3,500lux, LD cy-
cles 24 0).
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tyrosine C. ellipsoidea 2T} C. vulgaris7} Bl &/-3& VeMA AL 10092 Chiorella® C. vulga-
ris7b &8 NHsx= 597922 C. ellipsoideas) 0.74g° v)3ted 8u) o]d & %ch(Fig2).

ols}ztol 2% /9 Chiorella7t Ad BUA Y BHNA B rotifer™ o] & B HIEN M=
G5 Chlorella?l C. vulgaris®) Fific] alged Aoz At

webd o 29} ATONME C. vulgaris® AN FL AT BHEHERS) F93 gl it Fol
SHAAA] o] FEAY Chlorella Hol2 FF3 rotifere] Hol& &S A "ol it

rclla
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Fig. 2. General nutrient composition(upper) and amino acid analysis(lower) of two Chiorella
species.
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8|42 ChlorellaZ N NE C. ellipsoidea?t {201 AN A 743 ¥ KKES JebI L F52F Chiore-
HaZFNAME C vulgaris7} Complesalol A 71 w2 43L& EHch

Aol fE A Bw) B4 C. vulgarise 54 C. ellipsoidea 3.t} specific growth rate”}
1688} =4 Jelsih

oJored o] fIEHN A Bu) AL 8154k C. ellipsoidea”t ZEH 2} 3|72 Tl C. vulgaris7t
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