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To develop a beneficial microbial feed for the cultivation of rotifer, Brachionus plicatilis, an aerobic
photosynthetic bacterium, Erythrobacter sp. S -1 was isolated from marine structure at Haeundae beach in
Pusan, Korea. Feeding effects of Erythrobacter sp. S n-1 on the growth of rotifer were analyzed comparing to
other feeds such as PSB (purple nonsulfur bacteria), Chlorella sp. and baker's yeast.

Erythrobacter sp. S -1 contained more linoleic acid (Cis3.3) and oleic acid (Ciarue) and amino acids than
PSB (purple nonsulfur bacteria), Chlorella sp. and baker's yeast. The rotifer fed on Erythrobacter sp. S n-1
showed better effects than those fed on other feeds in the individual growth, size and weight. Also, the rotifer
especially contained more’ eicosapentaenoic acid (Cyos.:) and docosahexaenoic acid (Caews) in case of
Erythrobacter sp. Sn-1 feeding than the other feeds. In case of the feed of PSB and baker's yeast,
docosahexaenoic acid (Ca26.3) did not show. In amino acid analysis, the rotifer fed on Erythrobacter sp. S n-1
showed more amino acid content comparing to those fed on other diets. Especially, arginine, isoleucine,
histidine, lysine, methionine, phenylalanine, threonine, which are essential amino acid for fish growth, showed
high contents. These results suggested that the aerobic photosynthetic bacterium, Erythrobacter sp. S n-1
would be a beneficial microbial feed for the cultivation of rotifer.

Key words : aerobic photosynthetic bacteria, DHA (docosahexaenoic acid), EPA (eicosapentaenoic acid),
Erythrobacter sp. S -1, essential amino acid, rotifer
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Table 1. The list of the dominant species based on the number of individuals by le Bris index in
Chinhae Bay during the study period (June 1987 to May 1990)

Mean densit

Total % pf total Cum. % of Le Bris

Rank ~ Species name (ind/m?£SD)  ind. ind,  total ind. ™% index
1 Lumbrineris longifolia(po) 174.75 £ 20879 42989 16.80 16.80 22 17240653
2 Paraprionospio pinnata(po) 15723 + 54133 38679 1511 3191 22 13909920
3 Theora fragilis(bi) 8345+ 21093 20529 8.02 3993 22 7688659
4 Aricidea jeffreysii(po) 62.11 + 15183 15279 5.97 4590 22 62859.02
5 Magelona japonica(po) 5646 = 89.73 13889 543 51.33 22 5487464
6 Sigambra tentaculata(po) 4751+9094 11689 457 55.90 22 4703243
7 Raetellops pulchella(bi) 3475+ 26385 8547 334 59.24 22 3409175
8 Sternaspis scutata(po) 2680 + 5460 6593 258 61.82 22 2839273
9 Glycinde gurianovae(po) 253612974 6240 244 64.26 22 2534020
10 Notomastus sp.(po) 1991 +3984 4899 191 66.17 22 2027317
11 Tharyx sp.(po) 1816 + 4263 4469 175 67.92 22 1733634
12 S. of. costarum(po) 16.16 + 3683 3976 1.55 69.47 22 1683419
13 Mediomastus_sp.(po) 14.87 + 69.81 3659 143 70.90 20  14137.16

po: polychaete, bi: bivalve

Table 2. The list of the dominant species based on the biomass (wet wt., g) by Le Bris index in Chinhae Bay
during the study period (June 1987 to May 1990)

Rank Species name Mean biomass Total % _of total Cum. %. of Freq, Le Bris
(¢/m*+ SD) Biomass  biomass total bio. index
1 Macoma tokyoensis(bi) 1469 +30.17 5559.894 2264 22.64 22 219954.043
2 Periglypta cf. puerpera(bi) 871+2940 3834244 1561 38.25 20 135868.422
3 Paraprionospio pinnatalpo) 41711193 1813.380 7.38 45.64 22 72150495
4 Acila divaricata(bi) 447+1091  1744.244 7.10 52.74 13 33404733
5 Sternaspis scutata(po) 366 £ 722 912149 371 56.45 19 32549410
6 Yoldia johanni(bi) 180+ 664  767.990 3.13 59.58 22 28750413
7 Scapharca broughtonii(bi) 402 +2688  759.247 3.09 62.67 22 24589.753
8 Protankyra bidentata(ec) 6.86 + 9.24 640.177 261 65.28 19 24394.751
9 Pista cristata(po) 1891372 526268 214 67.42 22 20533716
10 Glycera chirori{po) 248+ 363 506854 206 69.49 22 19835085
11 Raetellops pulchella(bi) 169+ 753  442.869 1.80 71.29 22 17968.873
12 Lumbrineris longifolia(po) 124153 397.004 1.62 7291 22 17144760
13 Notomastus sp.(po) 111+173 356333 145 74.36 18 14694.996
14 Zeuxis caelatus(ga) 155+292  347.853 142 75.78 22 12715625

po: polychaete, bi: bivalve, ga: gastropod, ec: echinoderm
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Table 1. The change of rotifer's size and weight fed on Erythrobacter sp. S 7 1, Photosynthetic bacteria, Chlo-
rella sp., baker's yeast
A B C
Feed Lenght Width Dry Length Width Dry Length Width Dry
. o weight e weight Lo weight
par/inds) (ng/indi.) Cmindi) (ng/indi.) {p/inds.) (ng/indi)
Snl 160+18 92%15 280 17017 94+ U4 560 184+ 17 100+ 12 610
PSB 158+ 15 90+£12 268 16613 92+15 520 178 + 12 9% 17 580
Chiorella 160+17 92x10 270 168+15 94112 520 1830+13 9614 590
Yeast 158+15 90%11 260 162+12 92112 500 172 £ 12 96 = 13 570

The size and weight of starvated rotifer is 150 + 7 um (length), 85 + 14 ym (width) and 140 ng/indi. (mean weight).
Cultured rotifer during 5 days (A), 9 days (B) and 13 days (C).
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Table 2. Fatty acid composition of Erythrobacter sp. Sn-1, PSB (Photosynthetic bacteria), Chlorella sp.,, baker's

yeast and rotifer, Brachionus plicatilis (area %)
Fatty acids E?ghgongc er PSB Chlgglela yeast rotifer
Cio 04 - 14 4.2 48
Cizo 0.6 - - 36 21
Cizo 13 - 0.7 25 -
Cuo 08 14 7.7 0.3 -
Custus 38 1.0 0.8 3.3 4.7
Ciso 16 0.2 - 145 81
Crsias - 0.7 - 16.8 115
Ciso 9.2 33 239 - 89
Creirar 6.1 56 195 - -
Curo 0.3 0.1 - 3.0 -
Ciezas 1.7 - - - -
Crar 9.7 - - 15.9 7.2
Ciso 1.0 2.0 - 17.3 -
Cis1u0 36.5 41 256 54 19.2
Cisra7 13.3 283 0.9 - -
Ciszus - 14 43 2.1 105
Ciszus 8.6 25 - - 115
Coor0 5.1 313 - - 95
Cao26 - 5.0 - - -
Cao3u6 - 2.2 - - -
Coo406 - 2.1 - - -
Coos3 - - - - 20
Caro - 1.0 131 - -
Cozo - 34 - - -
CZZ 18 = 4.2 = - -
X3 Hupar - - - 2.0

* HUFA : High Unsaturated Fatty Acrd

Table 3. Fatty acid composition of rotifer, Brachionus plicatilis fed on Erythrobater sp. Sn-1, PSB (Photosyn-
thetic bacteria), Chlorella sp. and baker’s yeast

(area %)
nghgog‘_’cf” PSB Chlorella sp. yeast
Fatty acids

A B C A B C A B C A B C
Cuo 2.7 6.0 - 104 197 131 157 152 108 119 9.1 9.2
Cizo 2.5 35 27 2.6 31 16 5.7 51 13 6.5 45 49
Cizo 25 21 0.3 02 12 23 32 41 14 32 34 40
Cuo 16 19 0.6 0.7 - 11 08 21 04 - - -
Cua1es 79 3.0 6.2 2.1 14 51 9.2 8.0 7.8 8.2 6.4 6.5
Cisitas 8.6 35 55 84 6.1 9.2 8.3 54 54 109 100 45
Ciso 10.3 31 7.1 8.8 59 7.2 7.8 83 9.2 9.9 9.5 19
Cisi107 - 0.2 2.1 - - - - - - - - -
Cir1a7 105 34 0.7 9.1 58 6.7 8.0 91 103 96 100 8.1
Ciso - 16 - - 103 - - - - - - -
Cisiien 170 223 9.7 10.0 106 193 49 44 5.6 126 154 81
Cisitur - 7.2 80 9.3 7.2 9.2 11. 5 6.4 9.0 7.7 8.7 41
Cis206 5.8 - - - - - - - - - -
Cisizes - 5.6 51 - - 0.1 - - 1.0 - - -
Ciso 10.3 61 121 9.6 7.0 81 6.3 60 105 6.0 76 1.3
Coo:108 6.3 45 48 6.6 53 12 38 50 85 2.7 2.7 18
Cao508 44 7.2 84 59 4.8 8.6 30 1.1 6.2 1.3 34 1.1
Cazus 2.2 49 99 - - - 2.5 39 6.7 - - -
Cao 37 - - - - - - -
o3 HUFA 6 6 12.1 18 3 5.9 8 6 5.5 5.0 129 1.3 34 1.1

Cultured rotifer during 5 days (A), 9 days (B) and 13 days Q).
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Rotiferd] HolAlE 2 AL4-¥ Erythrobacter sp. S n-I9}
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& A7 Table 2.9 2t}
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31.3%, Chiorella sp. &1 %% Cisaus’t 256%, Ca0°l 131
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Cirawr?t 159%, Ciso?} 173% ATH £ HolAlE T
9 rotifers] AW ZHE Cuuw’t 192%, Cis.aue”}
105%, Cis3®] 115%, Casus”t 2.0% SATH

Table 3% Erythvobacter Sn-1, PSB, Chiorella sp.,
yeastE rotiferd] FIRE ol rotifere] AW A 2
A& BAFT ) Enthrobacter S 119 A% Cigaw’t
9.7~223% 2 7}% B2 FFE RAFUL, Ciee 61~
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DHAE 24X &% Chiorella sp.2) %$E Criw’t
W F71HS 44~56%, Cioo 60~105%, Casus (EPA)
T 11~62%, Cues (DHA)E 25~67% At} yeasto)
3%, Ciiw’t 81~154%, Cioo> 13~76%, EPA7} 1.
1~34%°|'} DHAE A&HA *Uth o]} £4 4
:‘4 °“ k] C20:5a)3 (EPA)Q} C22:6w3 (DHA):ET 78]‘1]@‘ 7)'101 Ta-
ble 49} Zt}, EPASH DHA} rotiferdlW o) &5 4 s
Ho AN EZ AT Sl Chiorella sp.o1th. 53] Erythro-
bacter sp. S m-1& EPAY DHASl &) Chlorella sp.B.1F
EE TFE BoF gl
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Ak 2078

[e 38 Ei

Table 4. Eicosapentaenoic acid and docosahexaenoic acid composition of rotifer, Brachionus plicatilis fed on
Erythrobacter sp. Sn-1, PSB (Photosynthetic bacteria), Chlorella sp. and baker’s yeast

(area %)
A B oC
Feed
EPA DHA EPA DHA EPA DHA
Erythrobacter sp. Sn-1 44 22 72 49 84 99
PSB 59 - 4.8 - 86 -
Chlorella 30 25 11 39 6.2 6.7
Yeast 1.3 - 34 - 1.1 -

Cultured rotifer during 5 days (A), 9days (B) and 13 days (C).
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Table 5. Amino acid composition of Erythrobacter sp. Sn-1, PSB (Phtosynthetic bacteria), Chlorella sp. and

baker’s yeast

(mg%)
Amino acid Eg}{hgog(_zclter PSB Chiorella sp. yeast
Taurine 0.1 0.0 0.1 0.2
Aspartic acid 452 109 9.1 13
Threonine 219 6.1 49 28.6
Serine 151 37 37 145
Glutamine 616 17.3 1211 236
Glycine 312 74 6.1 182
Alanine 43.7 94 6.6 22.8
Cystein 0.0 22 17 0.0
Valine 294 77 6.1 206
Methionine 9.8 32 17 6.3
lleucine 210 5.0 44 194
Leucine 356 94 8.8 286
Tyrosine 12.2 38 32 12.8
Phenylalanine 217 52 50 152
Lysin 287 75 72 56.7
Histidine 26 18 16 31
Arginine 26.3 77 48 274
Proline 169 45 4.2 326
EAA 1970 53.6 445 205.8
Total 423.0 112.8 445 205.8
*EAA. ! Essential amino acid
1% EXSAMA (HUFA)ol2te 4#A Aok & (294mg%), leucine (356 mg%), lysine (28.7 mg%),

A - Zo1e] oA E rotiferd) AW 2AE HolAl
2o 93 2 AP 3tQ=dl (Scott and Middle-
ton, 1979; Watanabe et al,, 1983), Erythrobacter sp. S n-1&
rotifer W g FARE o 53 =B XA P
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@ AR FA Jesen, wddol AAELE
AZEIFAE g 2718E & F dd wEA
Erythrobacter sp. Snl& $APE o 4 A - Aoy
AT A& PR Tl rotiferAhol Bo] i
& Hol t& HolAlgd vl 1 ARy} 45%E
F1A=

e e
(o2
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6. HO|ALZ S} rotifere] OlD| A A

Table 5% Ewythrobacter sp. S 1, PSB, Chlorella sp.,
yeast®] ofmxAb §HEkS W A0 2 A, Eyythrobacter
sp. S w19 opr|i=At Frefo] Uw R HejAlg o Y53
5% ¢ F Urh & aspartic acid, threonine, glutamic
acid, serine, glycine, alanine, valine, methionine, isoleu-
cine, leucine, tyrosin, phenylalanine, lysine, arginine %
proline®] F 9 rotifer HoJALR T B2 Fg e}
WAL, 53] aspartic acid (452 mg%), glutamine (61.6
mg%), glycine (31.2mg%), alanine (43.7 mg%), valine

phenylalanine (21.7 mg% )2 #A3] £& &S ey
of, & obvlimite] gkl glojA PSBY 1128 mg%, Ch-
lovella sp.2] 91.3mg%, yeast?] 3319mg% Hrth 84 =
< 4230 mg% & YEMISITH

A2 E 9 3 279 yeast?} rotifere] opv:xAt ghF
S EY9 7 e FL HoARHT BT st 9oy
(Watanabe et al, 1983; Dendrinos and Thorpe, 1987: Mi-
nkoff, 1987; Rezeq and James, 1987), 3 ©hd 9]
Sl (d) T2 T ofulxil u] g3 o] &l
ol g glahal AE, 2F9 AF opv) =4t 240
FH TEY e opnlt AT S AS 2He
gl £42 £o Aoz FHty dgon #o]
Ao 2AsY ofn| At Jeucine, isoleucine, lysine, hi-
stidine, arginine, tryptophan, phenylalanine, threonine,
methionine2 Y@ o]F Foll A Aol syt
(Coway and Tacon, 1983). Castell et al. (1986)& rotifer
o Apkat & opuiAb Frako] d4F A - Aol A
& 9% vHAGT Sy

mreta] o] ztzkel Holxtg el oluli At Fako] rotifer
Weke] RARE 0 rotifers] olv|iAt $Hakel Wl
duitrd FEE A=A i3] 483 2 27 Table
6% 2 AAE AUTh. Enthrobacter sp. Sn-19 2%
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Table 6. Amino acid composition of rotifer, Brachionus plicatilis fed on Erythrobacter sp. Srn- 1, PSB (Photosyn-

thetic bacteria, Chlorella sp. and baker’s yeast

(mg%)

Amino acid Lgf'hm;b.,‘_wf” PSB Chiorella sp. yeast
Taurine 0.2 0.2 02 0.1
Aspartic acid 2.0 18 12 0.8
Threonine 0.2 0.1 0.1 6
Serine 0.1 0.1 0.1 0.1
Glutamine 2.3 23 15 1.0
Glycine 12 11 0.8 0.6
Alanine 08 0.8 0.5 0.3
Cystein 04 04 0.3 0.3
Valine 15 17 11 0.6
Methionine 0.1 0.0 0.0 0.0
Ileucine 14 1.3 09 0.6
Leucine 0.6 05 04 0.3
Tyrosine 0.6 0.5 04 0.3
Phenylalanine 0.5 05 04 0.3
Lysin 42 41 4 0
Histidine 09 09 0.9 0.8
Arginine 0.3 0.3 0.1 0.1
Proline 33 38 27 15
EAA 11.2 89 86 32
Total 21.8 21.7 16.3 8.3

*EAA. : Essential amino acid

lysine©] 42 mg%, glutamine 23 mg% 5 U ALEET
L‘9\10“1 53] lysineo] A fHH AFE 347
t Aog AZET Glutamine® 7% Ervthrobacter sp.
Sn—I°] 23mg%, PSB7t 2.3mg%, valine Erythrobacter
sp. Snlol 15mg%, PSB7F 1.7mg%olH2™  methio-
nined Sl FooMT 0.1mg% ol WetA Ery-
throbacter sp. Sn-1% rotifersl ol FARE of &
Yol T} oJFE9 AFH A& BFAR isoleu-
cine (14 mg%), lysine (42 mg%), arginine ( (0.3 mg%),
histidine (0.9 mg% ), phenylalanine (0.5 mg%), threonine
(02 mg%), methionine (0.1 mg%)°] =A eyt
ojg} o} ofu|iit kol oI Erythrobacter sp. S
19 rotifertl ¥EHE A5 B AH FH rotifer ¥
o|A}29) PSB, Chiorella sp., yeast Bt 58S & ¢
At
2

ot
=4,

il

2

3714 BEA AT Ervthrobacter sp. S
A 8ke] rotifer, Brachionus plicatilis®] =
o A, A, A 2 AR 249
243 AYE 293A ofgfio 2l

s oo
mlE e ¥
R Fq

o].u]:.—_*

4

I e

}.

=
(3]
L
=
Jo
A= =3

1. Enythrobacter sp. Sl A FEHF Ciigo
7t 365%, Cisag°l 133%, Cisagys 86% et of
o242 glutamic acid”} 61.6 mg%, aspartic acid7} 45.2
mg%, alanine®] 43.7mg%, lysine®] 287 mg% & H<
s Yo

2. Erythrobacter sp. S n-1 & rotifer, Brachionus plica-
filise]l FARE o (271 AAF 5N /me) AATE 5
A 9MA/me, 98 2074 /me, 138 A= 4370 A /mé
2 Z7tstrt =8 AFe 27 140 ng//N oA 59 A
280 ng/7N A, 9947 560 ng/74 A, 1394 610 ng//NAZ F
7betgled, AAE& 7] 150 + 7 ym (length), 85 * 14
pm (width) 914 5284 160 + 18 um (length), 92 % 15 ym
(width), 994 170 * 17 um (length), 94 + 14 ym (wi-
dth), 13¥4= 184 + 17 ym (length), 100 * 12 ym (wi-
dth)2 447334t

3. Rotifer WA 24417k o] 10'~10°70 A ] Al E &
Az A

4. Erythrobacter sp. S n-1% rotiferd] HolZ T3 &
o EPA, DHAZ} &7batach Ml 29l o A8 Chlorella
sp. PSB, yeastol ®l3le] EPAS} DHAS] #ao] &3ttt
E£3] DHAE SnI# Chiorella sp AT £45A2H
Snlo] &St

5. Erythrobacter sp. S 13 B2 PSB, Chilorella
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sp., yeast® rotiferd] BolZ AL W SplolA ly-
sine®| 7} %3, PSB, Chiorellaal sp. &2 AT
At yeastl A= BEHA &k
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