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The life cycle of Cladoceran Moina macrocopa and compositions

of fatty acids and amino acids fed on marine food

Jung-Sook Lee

Graduate School of Education

Pukyong National University

Abstract

We have investigated the life cycle of Moina macrocopa  and
analyzed the compositions of fatty acids and amino acids after the

enrichment of AMoina macrocopa feeding on  marine veast and

hacteria.

The reproductive cycle of Moina macrocopa had both sexual and
asexual phase in the laboratory. After hatching, Moina macrocopa
had grown about 810 days and most females produced 6~8 hroods
per 2-~3 days during the lifetime. Thus, fecundity was detected 40

60 broods in their 68 reproduction. However, there are not much



differences on the reproduction that Moina macrocopa fed on three
different types of food (Candida sp., Saccharomvces sp.  and
Ervthrobacter Sn-1)

The patterns of body length (BL) and body width (BW) of Moina
macrocopa fed on Candida sp. and Saccharomyces sp. were similar,
but a little larger in  Moina macrocopa fed on Ervthrobacter Sz - 1.

The maximum BL and BW of moina fed on Ervthrobacter S -1
was 2.0~27 mm and 1.2~1.32 mm while 2.02~2.8 mm, 1.32~1.4 mm
on Candida sp. and 2.8~3 mm, 1.4~1.7 mm on Saccharomyces sp.

The ratio of docosahexaenoic acid (DHA, Cnses) to fatty acids in
Moina macrocopa fed on  Saccharomyces sp. and Candida Sp. was
higher than that in moina fed on Erythrobacter Sz - 1. The contents
of DHA in moina fed on Saccharomyces sp. and on Candida sp. were
0.06% and 551%, respetively. Whileas the contents of FEPA(
eicosapentaencic acid, Caoses) in moina fed on Ervthrobacter S -1
and Saccharomyces sp. were 4.27% and 2.08%, respectively.

The total contents of amino acids in Candida sp. and
Saccharomyces sp. were relatively high 4.62% and 4.63%, respectively,

compared to those of dried yeast (349%) and Erythrobacter Sr— 1

(1.8%).
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FAAAAA A ofiref 2] HelzA Fod s shu g
RAFE A gl A A3 A Pste] wolil o Hats ok, Qlwwle
rotifer?} artemiazl Yol &5 o] &4 7] Alztslys olFo] 7h3 e
ol ¥ vk 53] rotiferys =L7)7F AGsba foke] FRsle] |
kel golatyl wiFol Bl olF £x AAA 27 9 HelgEm
Wel drsold fth (Teshima er al, 1981; Watanahe er al., 1983
Snell and Carrillo, 1984; Whyte and Warren, 1990). Artemia¥ cyst&
HAl B A Helz Fd F o, #A7)3 we] shEste] w4 o

FOER AMA Y O el Hagly Adou,

o r

—

Aremiatt rotifer®] WEF wikg 918 @33 F 2 baker's veasts
(Hirayama et af, 1973; Watanahe ef al, 1979. Hiravama and
Funamoto, 1982), Chiorella (Takano, 1976, Sick, 1976; Ben-Amot7z et
al., 1987; James and Abu-Rezeq, 1988), 284 A7 52 o] &3e] )
ol Al Qo) z#dk FHF artemias YAbA oA e] RREE O
Hat delep 22 v)abolwom dte] A3 M Foo] ZojE
AL, cyst®] Aabre]l Fadtel o ¥ E Wobrl HE A~5uE A
U 3 SAGA A AdEe] Adoez AL Ay 9] G
o ool WE wA HejAEg AWsi: Ao wfg AFs Ao} uw
A I A stu2 3714 BEAATY 99 Ervthrobacther

Sr-T(ele 4, 1998 E3%) 5 WolZ Moina macrocopaZ W oFs}lo]



== B8 YE - F9 5 o & dAont

ol¥l sk #AA Mt (Ervthrobacther Sx-1) & HolAE R o &
WZ A Rotifer/RA 7 A4 wleksldes, A%3 A9 vae glo)
MR 40 ng/indi o A FEEQom e Helalm Fejswth
rotifer< Bl &2 AW @68t W astdTh (Lee et al, 1997;
Kang et al, 1999).

Hol AEel 1m WAt Aol A WelM A FA w7}
D7) wtel] 7% welabiol o)A s 2e] F23 Aoz o
A ot (Moti Harel et al, 2001). =3 1% 233 xutite] Ayge
AA|ofol AL felge] & aclo]r] wFof tiws Fe A 9o

A4 Artemia® Fel#te] 52 A ©vlel2  Moina macrocopa =
Y7t 5 HeolgE 2 vigsts A5 Aasm v B dps o
% Moina macrocopa & BEAE AT Al B Eo] Yoo
We Moina macrocopa € AWt 43k olu| Al ByEs 2Ag Ay

ol 1},



Hol7b S sidaes gz, 59, o5 7t &4 2 ojes
T4 AYTIel MB Zl718 ol &ste A HE] lee boxe] ol e

of & F AE2 ARgslY. %2439 Moing macrocopai= () )

& AE) oA Tk et
2. Wyl

o
=
I
ol
of
&
5

oAl 3 A® (Fig. 1) & Fig. 2 ¢ 9z 7
°of 10xIR e 243 ¥ YM (Wicketham, 19510 agar platee] o3}

= 2]

T 20Tl A dFY 71 sias T oaAlg 1 o)

L
L

= colony & #e8}9

J"i

coh BREe] 78S Yeast : Characteristics and Identification 2nd ed.

(Barnett ef al. 19900 <5} 9t}
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IFig. 1. Location of sampling stations.



Samples

l

Inoculation (YM agar plate)
Incubation (pH 3-4, 20T, one week)
Colony staining
Isolation

Fig. 2. Isolation scheme for Marine Yeasts.



2.2 Moina 2 Wo]Ali

T

8] T8% AR (Candida sp., Saccharomyces sp)E YM brotho] 4]
25T, MAZY FRFE agsted 27570 10°~10° cells/mi A E,
7000rpmell 4 1084 A2 2|2 M Aste] w2 e A4 F etg
TAE Holi AMEEY

2.3 Life cvcle ¥4

2 1 beaker, 20 Tell Al A% Moina macrocopa &4 &< 7h=
ol & FEtol  cell culture (6 well, 370) o] 3 ore|d D3 4 7}2)
wol Candida sp., Saccharomyees sp.$¢ Erythrobacter S - 1 ((F)A] &
AFVE 7t 3 pl A Tt

A ZE Batse] vhebal AAZE QD wisA) g life cyeleDAIE BE 8
MR 2 Hodslolo

zhzbel ol @ 10 o vhele] Moing macrocopa®l AAT A ES 7
G ovbelminE R 1WA SR FEAaeia, AHem o] 7}

Holell b AaAmag dgich



zhzbe] Wolalz 2 wids moina® filter (0.2 pm) Aol o 3 &
AHbal #Al ol AL g3t & A"l %2 Bligh and Dver (1959)

of a2} HAlstgich Al CHCL, © MeOH (21, V/V) 3oz =

3t o gell CUCL ez 33 w2 F23hqith of 7)ol | % NaClg
e Ctetel 84 EHE AlAY 9&, CHCL, 2% oA rotatory

vacuum evaporatorell Al el & AA st 2428 a9}

FAME (Fatty acid methyl ester) ¢ Z4% Metealfe®t Schmisz
(1919) o W9jel wel 10% BFy; - methanol &9 9= 100C oA 24 7t
Methylatal ik ol 7]el hexaned #7létel FAMES  hexane® o il
Aol A7l v g 10% BF; - methanol®& ®W @t} o] hexane=< NaOH
o jFe] e the vial tubel] &7 B4 A7A WAED $ (Fig.
3).

24 FAME®] Gas chromatography2] #41€ SRI 86110C Gas
Chromatograph= 32l or, olul AL8% columne carbowax (0.25%0.2

num) &5 AFESEL R, carrer gasy He2 AF£319t) (Tabel 1),



Incubation at 207, one week

'

Filteration on 0.2 xm

l._ CHCl : MeOH (2:1)

Lipid Extration

1

Total lipids

l“* BF:~10% methanol 2ml
Methyvlation

r_ hexane

Centrifuge at 2000 rpm, 2min

l

Wash by dilute NaOH

'

Take up hexane laver

'

GC analysis

Fig. 3. The procedure for preparation fatty acid methyl ester
(Bligh and Dyer, 1959; Metealfe and Schmisz, 1949 ).
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Table 1. Operating conditions of gas chromatography for

analysis of methyl esters fatty acid

Instrument SRI 86110C Gas Chromatograph

Column Quadrex, 30M, Bonded carbowax

U 0.20mm x<0.2 em)

Injector temp. 2007
Detector temp. 280C
Injection temp. 250°C

Carrier gas flow

{gas pressurc)

Splite Ratio 1 50

- 11 -~
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,41E

1Al &} o] ik o =33 Moina macrocopa A B ¢
A (01 g~02 g) o] 6N 92 10 mIZ 718 ohe, Aiavtirg F7|E

S FVHA] HE3HaL 110 T2 sand batholl A 24413+ 78l A1 A
oh FEld e olstA® oHata W AE vEHV)Z A Este] 9
& @S] AAS 1S, 002 N HCLE Ab&3led 2550 ml A &3 &

o] w4k AE# 471 HPLC @ High performance liquid chramatography

= ol &sle] &4} (Table 2).
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Table 2. Operating conditions of amino acid analvzer for amino acids

Instrument o433 {Sykam, Germany)

Column size 4 mm X150 mm
Absorbance O70nm and 440 nm

Reagent flow rate 0.25 ml / min
Buffer flow rate 045 ml /min

Reactor temp. 1207C

Reactor size 15m

_13~.
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2. == (Moina macrocopa.) 2] life cycle

-

B %o M (“Biology of cladocera” %, Fig. 1) 9 2} &4}
of W& EEe] BH5e Fig 5, 63 2} .

=052 G A (deae) by BRE

il

A A= 87 ol

oftl
o
g
~1>
P
o
o
~

™

AL AL bk olom b L ] B (2n) ¢
@& A G2 (parthenogenesis) & sk}l @ 0] 22 o
(o] ¥AY wo] TeprbAv} 2w Fe) =Iisl opd o) F3e] Y
Brubar e A4S daw g ofzh gdedel vhab (n) o 29l
T2 (Resting eggs, Ephippia) 2 A4 3t y&be 24138 8740 A
7] flafA Qe @] Feolxlw ofA] W Aldd (Kankaala, 1983;
Z. . He et al, 2001).

v A™E 20 T, 2 heakeroA] HUFES A 528 713 o
ule Al Fzld AE cell cluster (6 cell) o 8t olgl4 W 33Eg
S imie| M= IV R = ) P B B =R A2l o] Wi A o)

g8 A= Alg Aedhrl Envthrobacter St 1€ Wl moinals
10~11¢ el Candida sp., Saccharomyces sp.& ®9) moinas 8§~9%
Aol ¢& A v] AlFg e 1 ¥ 2-3Y with whaio] A E v
Eryvthrobacter S - 19l W3Sl Candida sp., Saccharomyces sp.& <l
moina8l A 7|7F 1~ WE Zo]lE B9

¢l F-obd of Ao 5~15709 M7 E E9od, £ 6~8W9
271350 10~6007 vhele] AjrlE @ gko

Moina®] A3 HA $&& 25-28Tely, 20T A v A 747}
d=ot717hA) 58Y, WTAME 49HE Zarty Mystd o} (Yoo
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et al. 1996; Z. H. He et al , 2001) ¥ Ao o9} o7k h& A
Bttt ol Ho] g AANE, wHelFH Fol o& 2ozt el
v}l A2tE Y} (Zuzana Stuchlikava, 1991; Nam, 1997).

FARATRH AN A EhE SR BELS Fig. 5.0 dErdglEs, ¢
o dlars] 2okl ot Btk Av)E FANG Agken (15~17
mm, 0.7 mm ), T 4R vl Fiar, wol] vlg SR Ee] gRE

& A sk ke Welt #at el ¥EE dELIE AT
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[ Adull ‘Immature male
‘ female & female
I o e . B
| Young —’ Young | {
‘ Asexual I Sexual
fermnale d female |
- A R L
— -
i Adult - | Young |
‘ female

] female

Fig. 4. Life cvele of Moina macrocopa.
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o)

| |

Eggs in brood pouch

Developing eggs

Fig. 5. Pictures of moina’s Asexual life cycle.
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Ephippia Male {juvenile}

Female

Male

Fig. 6. Pictures of moina’s Sexual life cycle.
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3. Wolol e Moinad) A7} A|Zwla

A 7 molel wE gz A%el F7) Hel e

A2 719 fAbd, ot

el moina?] A Az =

°l Erythrobacter Sx-1% M3l moinacl ®laf kzb¥ =7 vehygo
At A Ze] ME= Fig. 7, 8 o ®4)aglo

Ho| Al Candida sp., Saccharomyces sp.&

2l moina® Hod Ay HFTL 25-27
mm, 1.2~132 mm %

“oul, Candida sp.% Wel2 g moinat: 2.02~2.8

Lrythrobacter Sz~1% W

mm, 1.32~1.4 mm, Saccharomyces sp.& Hol=Z @S ui= 28~3 mm,
14~17 mm @}
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Day ® EGG
|- & Envtrobactes Sn- 1. - Candida sp. —k— Sacoharomyces so. |

IYig. 7. Mean body length of Moina macrocopa with three

different food (“EGG” is first day that eggs appear).
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16
1.4
12+

0.8
0.6
0.4
02 -

| 0 | R I T S DR S [ S I

12 3 4 5 6 7 8 9 10 11 12 13 14 15

b

|~ Erythrobacter Sa— /1. —— Cénd/‘da 50. —_A—Saccharomyces s, |

Mean Rody Width(mm)

Fig. 8. Mean body width of Moina macrocopa with three

different food (“EGG" is first day that eggs appear).
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4. A5 Moina Ao Aurak x4

8ol A E8st Candida sp. Saccharomyces sp. ¢ g wel gz
© 2 AE-%E dried veast (Duksan Pure Chemical co. LTDAE), Ervthrobacter
Sa-1 ((F) AL AF) o Ak BAdstel o)& zZh7hs el o g3
moina¥ ] APt F A= Table 3, 4 9 2o},

- v E oAl W AR 2AE a4 207 oldle] AE R olRolz] gl

on Ay ol Yes qosnt FA AWt F b gol Axsn Qi AL

=i .

(i3
T
-
g

Eoh A g gEs Adibeld (Shaw. 1974).

-

el gk Saccharomyces sp. € A% Cig1 (Oleic acid) ©] 3941 %2 713 =
& At 248 B9 o9 Cgy (Elaidic acid)o) 17.69 %, Ciso (Palmitic acid)
o] 15.81%, Ci1 (Palmitoleic acid) ©] 11.20 %= FAubAb groko Heivk o g

gk A= Shin et af. (1997) o] A Ao Wz (ondida &

BlE AR A3 wE FeE AZE Aok AWMAe® (o (Palmitic
acid), Cigi1(Palmitoleic acid), Ciz1 (Elaidic acid) 2] 2 Ciosol A9 7 4
< detdlle A Ede A AXYgS vk #2989 Cundide sp. B
Cizi(Elaidic acid)el 39.10 %2 /b w2 «uab 248 Wi Ceo (Palmitic

acidio]l 22.94%, Cu (Oleic acid)e] 10.38%, Cisn (Stearic acidiel 10.10%9) 5

Ay mge by,

7l eld AA PG 53] #Hitel A Ay @ 2wk (essential fatty acid)

o
ox

A ax B¥3} 22 (highly unsaturatial fatty acid) ©] &l|2F ] zlo]g)
WoAE "o kA Eola s WH A O™ (Navarro ef al, 1988), &
stk ol Fell 2leiA EPA  (eicosapentacnoic  acid, Coupsesd $  DHA
(docosahexaencic acid, Couses) © 523 UL EE 3 A9 (HUFA) ¢latx

ot

_23..



g A A olzfek sk A Alole] P &el slo] HpA Akl DHA(Ciuews) 7F
Candida sp.ol X 356 % #As<Art

=el%t YA R Saccharomyces sp.& HolAlZE o] £ WS w x|waA = A
& ¥HE29 Cgr (Oleic acid) ©] 2891%, Cig1 (Palmitoleic acid) ©) 14.93 %%,
Ciz1 (Palmitic acid) ©] 14.02 %AZHA D, T8 34 Hxjo]o UKo glof
"o Aabolelsr Pel@l (Navarro e al. 19880 EPA (eicosapentaenoic acid.
Comnwzl 3= 2.08%, DHA ( Cuses ) € 056% AE&H9ol. 23 saaw

Candida sp. & moina HoJAlE 2 o] &8 uf 2w} 248 aAgsw o

ij

Ciz1(Oleic acid)®) 25.65%, Cigo(Palmitic acid) ©] 1752%%2 =4 Jelst s,
8 DHA ( Couz | © 551% 2 B2 3ol AZsody. 2T AHRE
Eryvthrobacter Sz~ 18§ WolAlEE moina Hikel] o] &&S w A x4
THE A3 oAl Cigr (Oleic acid)o] 24.53%, Cu (Palmitoleic acid)e] 22.
= o2ad gt dEEA EPA & 427 % 2 feoldloy, DHA £ 7
54 sttt Wit Y RY Candida spE YWolAbE R AFE WS w AR
Aakol Ao A Adatoletn el DIA %ol 051 %, Saccharomyces
spg Hlel ARE ggml DHA 056 %, EPAZ} 298 %24 thzT78 A4g
Ervthrobacter Sx-18tt ¥ 4s 297 o moinae HeolAlz 4]
Fud Al dE s BoFAdd Wi wol R AL A,
Cit. Cigr, Cigz )0l moina# il A% 4] Eaghi=d, o= welaEo]

moina® Al mAde HAFE uixi WE Holgts= glolu)

S
o

—_
0.

:_m
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Table 3. Fatty

acid compositions(%)

of Saccharomvces sp.(A),

sp.(B)

Fatty acids . a B
Capric acid Coo 1.44 276
Lauric acid Cizo 1.10
Myristic acid Cuao 1.61 0.93
AMyrnistoleic acid Crsn - -
Pentadacanoic acid Ciso 0.58 -
cis—10~Pentadacanoic acid Cis - -
Palmitic acid Cis1 15.81 22.94
Palmitoleic acid Cisy 11.20 [.36
Magaric acid  Cizo 0.36 1.12
Magaroleic acid Cria 0.99
Stearic acid Ciso 4.33 10.10
Oleic actd Ciss 39.41 J39.10
Elaidic acid Cizr. wans-o 17.69 10.38
Linoleic acid Cuuz 2.06 3.49
Linolenic acid Ciga - -
Arachidic acid Cuoe - -
cis—11,14,17-Eicosatriencic acid Cpos 1.35 -
Eicosapentaenoic acid { EPA Cugo3) 0.41 -
Docosahexaenoic acid { DHA Cozso) - 3.55
Unknown 273 3.13
T(;t; 7 7 100 1?

_25_
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Tahle 4. Fatty acid compositions(%6) of Moina macrocopa fed on

Ervthrobacter Sn -1 (A), Saccharomyces sp.{B), Candida sp.(C)

Fatty acids A B C

Capric acid Cigo - - -

Lauric acid Cio - 0.64 -
Myristic acid Cuao 3.54 245 -
Myristoleic acid Cia : .53 -
Pentadacanoic acid Ciso - 1.69 -
cis-10-Pentadacanoic acid Cix - 1.26 -
Palmitic acid Cie 2218 14,93 17.52
Palmitoleic acid Cien 3.20 14.02 8.48
Magaric acid C:7o - 104 -
Magaroleic acid Ciz - 123 -
Stearic acid Cizo 3.54 5.30
Oleic acid Ciz 24.53 28.91 2565
Elaidic acid Cis1. wans-s 1369 1125 (.69
Linoleic acid Cawz - 0.59 -
Linolenic acid Ciea - 0.95 -
Arachidic acid Czon 2.88 0,76 -
cis-11,14,17-Ficosatriensic acid Coos - 392 -
Eicosapentaenoic acid { EPA Caras) 427 2.08 -
Docosahexaenoic acid { DHA Cozse) - 0.56 5.51
Unknown 10.56 6.51 36.15
7'71‘ot“;]-_ - ' 100 VIOO 100 )

- 26 -



5. 5% Moina MWl ole]wmat FA4]

Table 5, 6.+ 2% sl¥E X Candida sp, Saccharomyces sp. ™ Z
2 8l A8E dried veast, Ervthrobacter S -1 2] o}r] Al B-A
Axtolrt. Bold el F73te] o}v] it Leusine, Isoleusine, Lysine,
Histidine, Tryptophan, Phenylalanine, Threonine 2#]3 Methionine <
Qo] o Fo]l Ao #HHel Aol 9t (Coway and Tacon,

1983).
Moina® Auhah o opvlcsh Fake a4k A ool 4o 2 AL
MAER Moinagl ¥ol ARE ol8E 4 Ui ABELI} ofvledt F
Fol 5% Axold] o $e olvlnite A9 @ F g Aok
1

- Tz
i

afera el olusit AL B9 Saccharomyces sp.2] o}o] A
ML Aspartic acid (043 96), Threonine (0.30 9), Serine (0.18 %),
Glutamic acid (052 26), Proline (0.16 %), Glycine (0.26 %), Alanine
(0.39 %), Valine (0.33 %), Iscleusine (031 9), Leusine (0.37 %),
Tyrosine (0.16 2¢), Phenylalanine (0.21 %), Histidine (0.44 %), Lysine
(0.36 %6), Arginine (0.13 96}, Cystine (0.02 %), Metionine (0.07 %)% 2]
FEEE Hela F oobu|:ab FFE 463 %E b A el
Candida sp.~- 3 <93t 0] 462 %5 Saccharomyces sp. 2 7
ol FARHA WERR A, D1 F T dried veast® 3.49 %, Erythrobacter St
-1& 181 %oz YA Yeryo)

el ofn|mal Aol ol Al Candida sp., Saccharemyces sp.©]
TETE 2 s HYev Emthrobacter Sx- 19 v&@As=

sl obuliedt gl ¥ &S ¢ & Usieh

- 27 -



k& 2 Candida sp., Saccharomvces sp. 28] 1l thEFEAN ALE

¥ Eryvthrobacter Sz~ 1, dried yeast® HolAlR 2 Fgale] sldsl &
moina ©°] eolrx=4t FAS v BAMg Ay (Table 5) & HWH,
Candida sp.& HolAlR E o] &3 moina® £ o}v]h2t §hako] 303 9%,

Saccharomyces sp.& Ho|AlE R o] &3 moina® F ofv|xit Fol

492 9% 2 & iz Bol %7 @&k
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Table 5. Essential Amino acid compositions(%) of dried vyeast (A),

Ervthrobacter Sz -1 (B), Candida sp.{C), Saccharomvces sp.(D))

Amino acids

A B C D
Asparugcr'r acid 7;;35 0.05 041 (.43
Threonine 0.18 0.03 0.24 0.30
Serine 0.17 0.02 0.16 0.18
Gutamic acid 062 0.08 0.43 0.52
Proline 0.12 0.09 0.17 0.16
Glvcine 0.16 0.15 0.25 0.26
Alanine 031 0.29 0.38 0.39
Valine .21 0.19 0.26 0.33
Isoleusine 0.16 0.16 .25 0.31
Leusine 0.24 0.21 0.32 0.37
Tyrosine 0.12 0.04 0.14 0.16
Phenylalanine 0.17 0.10 0.17 0.21
Histidine 0.08 0.36 (.48 0.44
Lvsine 0.28 0.02 0.47 0.36
Arginine 0.26 0.01 0.34 0.13
Cystine 0.01 0.06 0.06 0.02
Metionine 0.04 0.09 0.11 0.07
C Tel 349 1al 462 463

_29_



Table 6. Essential Amino acid compositions(®s)s of Moina fed on dried
veast(A), Ervthrobacter Sn~1(B), Candida sp (C), Saccharomyces sp (D)

Amino acids

A B C D

7 Aspartic acrid 038 | ) 7(5.37 - 0.30 0.48
Threonine 0.16 0.24 0.16 0.26
Serine 0.19 0.20 0.19 0.32
Glutamic acid 0.30 0.42 0.33 0.57
Praline 0.28 0.19 0.15 0.25
Glvcine 0.18 027 0.20 0.34
Alanine 0.15 0.25 0.20 0.35
Valine 0.13 0.21 0.17 0.32
Isoleusine 0.15 0.15 0.12 0.18
Leusine 0.28 0.24 0.30 047
Tyrosine 0.14 0.17 0.14 0.18
Phenylalanine 0.14 0.18 0.14 0.18
Histidine 0.24 0.28 0.16 029
Lysine 013 0.18 0.15 0.29
Arginine 0.07 0.15 0.18 0.26
Cystine 0.06 0.05 0.05 0.07
Metionine 0.13 0.08 0.09 0.13
C Towl 302 864 5% 4
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V. 89}

2 Adel A Feld %A Candida sp., Saccharomyces sp. 2]
I EFEA Envthrobacter Sat-1 9 dried veast & HolAlg g
Moina macrocopa ¥ e %8t I WelAlg 242 548 TA4slelo).

=S (Moina macrocopa) € A FAAA MAHS mFE g
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