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SEE M Thiocapsa roseopersicina D> 7 I XY
R I Brachionus plicatilis 12 35t4 % gEFHME

WA AT L AR

Dietary Effect of Thiocapsa roseopersicina
(Photosynthetic Bacteria) on the Rotifer

Brachionus plicatilis

Hisashi SakamMoTo and Kazutsugu HiravyaMa

Mass production of the rotifer Brachionus plicatilis is currently conducted mainly by feeding
a marine type of Chlorella or a baker’s yeast. Hdwever, it is still desired to develop the complete
substitute for or supplementary diet with Chlorella sp. or the baker’s yeast.

In Lake Kaiike of Kamikoshiki Island, Kagoshima Prefecture, photosynthetic bacteria
(Chromatiacea) is the main primary producer. It supports the producﬁon of the first consumers
in which the rotifer is usually dominant.

In the present study, the sterilized rotifer was cultured in three kinds of the cell suspensions
of Thiocapsa roseopersicina collected from Kaiike; the cells without any supplement, a mixture with
Chlovella sp. or a baker’s yeast and the cells reinforced with some nutrients. The single cells
suspension of Thiocapsa roseopersicina had a low nutritive effect on the population growth of the
rotifer, and the cells under stationary stage of growth in particular had almost no effect. The
mixture with Chlorella sp. or the baker’s yeast improved considerably the nutritive quality of the
cell suspension of Thiocapsa roseopersicina for the population growth of the rotifer. Even at a very
low concentration, the addition of the cells of Chlorella sp. to the cell suspension of Thiocapsa
roseopersicina was sufficiently effective in strengthening the nutritive quality. This fact suggests
that in supporting the rotifer’s growth, Thiocapsa roseopersicina plays dietary role mainly as the
reserve of the energy.

The addition of vitamin A to the cell suspension of Fhiocapsa roseopersicina strengthened the
nutritive quality for the growth of the rotifer. This indicates that vitamin A must be one of the

essential elements in the nutritive requirement of the rotifer.

vt 2 XY RY LAY Brachionus plicatilis (LT Lirl, BE/ZOVIDEBICEIRERKELLEL
Ay L8R 1 EBKERYIO B 4 IR & $25L, ZOREHBOE»O b IhRb3, £
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3Ry, BEZOLVIRERETL LD L ERE
TULYREETDIEHNAREE R 572(3, 4). L
ML, NYBREMTEES LT AV IRV S 04
v T4 DRFAICK L CRENXRED D 2 2 & HMHIER
L(5, 6, 7), BEsuL 7 LDHRE(8, 9, 10)
R, LRI 2HET 27204 2 FRHZEERMNL
TZORENKGEZRL X3 L T6RAbREINT
w311, 12). F7-, EBRRICEBEERLERE T
22 EbfTbh, BHRIZEZ TRV EDZLD D
BHEhTw3(13), Lil, ZhsofErizvsh
LREMCEEORERD A TUTLIRERHDE
Bz,

—7, BIEFENTERRETCH2EREREEH
E BibTiz, Chromatiaceae Bl XS EME ST A &
EFELTHLIVEROEEEEZ T2 I EPRILS
(14) CEkVEHLMICENRTVLS,

KHRTEIONERMECEEL, 7AVEER
R - U T OEEEHEE W O W CHEBICRE LT, 20
R, NERMEXEMTIY A viextd 3 EEHHE
BEWZ EBbprolDT, T/ SVBERERIE
Ezuov I 2REELCEEE LGS, COBRESER
MECHESIPNE L ZHAN, Soi, REXRE
ROFRNMBREZFAN, ThCE>TTAYDOHEEER
D—in % BT 5 I L b HEAT.

HRRUFE

EERC iz 7 A i, Hirayama et al. (15) 254
EREEOERMMEZ KD 1D L A—DRHKED, VbW
ZLEICET 230 TH2(16), LBRERFICHE
SR ECBREs AR P 5T,

ARG W2 Yo RIS Thiocapsa  roseopersi-
cina B RIGRFEREFTRILBERPBERC L>T
1978FE 7 R HEb & D 3 hic O ThH %, Fuller
OEEEE (17) Ay, 100nlE O EHARTST100
W BEERC & 2 BERIET, #13000/ux, #925°C
D E—EEELL DD EERICHERL /. Chromat-
iacea BIONERME L, k2B L CHEEHE
RICERL CERET 2B, SorZNEFEEC
LU THBEL O TR L5 % (18), RBE TR
2 DOEE R I S IR KB L T Zh Zhit#
W, EEHE Lk, SUVEREHANRETE KK
IDESEINLDTHD, TREEHHEECLDE
fF200MBFFE7 7 A2 %2 AVTERZ: 1°CTER
BB UNBUSTEEICE L b O 2 ERIC Ve, HE

@ Chlorella sp. 13 Erd-Schreiber 2 % 52 2 ¥§ T23+

1°C CRENICHEREL TR bORALE, £
BIZAWA 74— A4 VIZERHEY S v KK» s
BEHEINW I FHHETH S,

NUBROFREMERD IR (19) LR, EER
WAIIEE D T A FIEIE v, EREICHEEL T
57 LVED OB 12IISREL, 1D TOFEN
PHWL, IhEAFVv 70— (16ppm) B & UH
EVEERF] (Tablel) (20) %MW THEL 5%
Bll, FRCE DL hBFCL>TEAL T >
T2HIEID > b6, T TIINENTHER 28 L
Tw3bDDHEAV, HORERERZF 47 2
v — MERREEICL > T o 7,

RRAFETEKE, BHERTLEL ZHREK

(13~14% Cl) RV 7z, BT ERCERT 2
2~3HEllCA — b7 v =TIk D IBEE L7 (8L
TEBHK L IKED).

Thiocapsa roseopersicina B & /8 BER % EHk &
L72B&E, ZOBMerBREERIZTERAVWSD,
BRI & D ELSERE TREEE L 72, Chlorella
sp. R E L TRV 2B, T OFEREBENED T
B o/eDT, BRKI LEATEKCTHRL .,

ZDES L THES N ERBREROBRE Tk
s (HITACHI MODEL 102) THIE L 7 RILE»
SHEL TRz, ZhENOEROBE & BotE L
DOERIE, ®E420nm, 2cm cell ZHWwizE, RO X
S RERERAC L > Trans, EERHEE%®D, &
KEECELTBE,

Thiocapsa roseopersicina DIFE

D=7.00C X107 (cells, mé)

NUBROEE

D=704C (ug./mé)

Chlorella sp. D& ;

D =213C x10° (cells,/mé)

Table 1. Composition of antibiotics mixture

(1 mf).

Antibiotics Content
Polymixin B, Sulfate 140 units
Dihydrostreptomycin Sulfate 6.6 mg
Tetracycline HCl 0.26 mg
Chloramphenicol 0.56 mg
Penicillin G 4950  units
Neomycin Sulfate 240  units
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LEbahd, 18 Chlorella sp. iz >\ Tt Hira-
yama et al. (21) OFEIW L -7z,

Thiocapsa roseopersicing \Z X5 2 MRMNE %
FRREREY SV, 74 —FNAA NV FALT7T v —
NMZEP L THBERAEEL TEu, ERick
7o THEFKFICESTSt» oI T s LIk 2w
NYavel, A—bt 27 v—7RBE%To7. Thio-
capsa roseopersicina DY 2 B EAICEHML
THERRBREER T2 L Xz w vy 3 VR EEN
L7z,

BREBRTIR—EEEED 7 L > WIENE AV, &6
DELR ZEROENEBER L VEFL, HEOKE
DOBF & B L CERMEEORN 21T 5 72,

B T N TEREICTY, EBKRR23+1°7C,
pH 37.8~8.1Th o7z,

ERMIED ¥ I3 RD 2 DD FEER AV, 20
124k [vy FfBEE (batch culture )] i~
EHDThHD. ERIRER S nle Ahl ZHBRE Y
ENE5ETOINAL, ERBEREERT IR
ZDF I ERBKEL, ZOBOEFEEMEEE
EELT2b0TH5, 78, EROHLTARRK
DIHABHMET 1 H 2 BRRE 2 » 5 (IEY, &HHE
H—icBE s, YENO#BELIZER D &
10~30fERTH 5.

fibd 104, [MEFIEFEE: (individual culture 1) |
ERTANELOTHS, EFBRTFCENEER 4l
VIEN 2 @3> 2NEL T, BHRIUKETCHE.
7w, BPICNELLY Ly DS, EME, FHEEK
ESRL-. 20K, Hi»oEENII L FRIZLE
WOEE, BREZNIEOVTWAIIDAZEH L VEE
FERBERCBL»Z T, 2O—4E%8B L7z, FEN
DOHFEBE, FRENROERI DL TII~ISEETSH
5, ORI VEHOAREL 1 EFY D EIIK
LORBWRELDT, TOLIBEEEb LT A
S EEEIEE L, T OB A E AABEINE (intrinsic rate
of population increase, r) * & #i%5E28 (net reproduc-
tion rate, Ro) ** & % Birch (22) O fFEic L Y &EHL
THREC BT 2 HEEEE LT,

2 DOEFHEMEHEFEC R TR ETNRRD & 5 2

1
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MrH 5, Ny FEEETE, —EHEREROEE
BEEELT20THE 95, ZOHMMICHR 2

DIRY ZenEZ 6N, FHREABTDIZ SN EHE
EROEESENETR T R, LaL,
FHEE2 BT 22 e@o T drLl, RHE
PIOBRELTRAETH S,

—7, ERfEEETE, ERshMlnT TRl
LI BINT 2 L OEED b L I IEREIEHS 1
0T, EHENTHBLLRWIINH 23581213,
BEENEBOIEL D LBV ERRT I LIk 5,
27, BHOBREDR YR L W & ) EEcEELST S
ZENLTEEE L H B, Eiz, EBEO—ERBEBSDT,
FHFAEDOLEEEOREL K& BT 3 AR
H5, Lorl, AEBREREEHENT 20T, EH
BE2ED-ATREY —BREDILNTELL,
7Ly EBOEPREEN L CORELRITZ e
T&5,

Hks
% §° Thiocapsa roseopersicina O EREHTE % x4
FEER, EEHC A MizE TN ThBMT 7 AvicE

ABIEIEDHELL.

Ny FEBEICE BER (Table 2) dERHEEE
O 2 HOFEFE (Table 3) &, WNEEEHROMIE T
HBRT7 AV EHEHELZOERL, EEHOLOTIHIE
EAXTLAVOMIEZR N oIz, BB, ThE
NOEBRTHEIETERAD b D L EFEHO b D & THlE
BBECEND DD, EEHOb O TEHEEMES
WHEL TR 2D TEMIZHENIZIEFEL S RbLIK
L7z ThH 5.

TEEH D Thiocapsa roseopersicina TIXT A%
EAEWTEL e p otz DT, BOERTIZTNTR
BIETEHAD b O % v,

Thiocapsa roseopersicinag DYLFE ¥ 7 L HEHE L O
BGR% R 3 728 Thiocapsa roseopersicina % BELRE
DBRECOYTIAVICE 2T, ZD#ER I Table
4 (NyFEER)  Table 5 (HRfHATE X2

* BEHEOBRBRSEEL TBY, BEONEIHESTWEEOEEDOEMEERTR

dN 7dt=rN (N : {E{&$, t: ER)

OWMAFEE LTRaNE, TR0, r MEFHOBHERREERT OT, I OEHNEWIZEER I HAIRH

WIZBHIHEMT 2 2 2R T (23).

* % 1{EELT: D EREIRT, 74y 1EGSKRERCERTEEROZ L TH5, T4bb Ro= 17425 #HAH
TOEEROERIZR <, Ro> 14638, Re<1263WATEI RS,



16 A« UL REBRMED 7 4 2N % EEHTIE

Rl 7z,
Ny F A B B Tt Thiocapsa roseopersicina
(5.6~28.0) x10°cells,/ m¢ DB EHF * 2 1D KB
THEL, ZO/KER, 10X 10%ells,/ m A EDEE
RBLTAVDOWEHEMET T2 2 lbrofz, &5
EBIEEETIE, 3.5X10%ells/ mDEE THAE
RIEINE0.62, WIFEIEE5.00E, ZNZThOIBEED

BAEE 27, L L1dX10%ells/ mbic2 3 £ Z2h
DIEBEIR»ZDET L.

RERS

Thiocapsa roseopersicina |28 BERFZEELTY
LYKBRELEBEO Ny FHBRC L BRI
Table 6 iz, EBIFEEI & 2#5R1E Table 712 h
ThRLT, ZREROEREEBRTEZIHELY

Table 2. Growth of the rotifer by batch culture in the cell suspension of Thiocapsa roseopersicina growing
at exponential and stationary stages of growth.

Thiocapsa roseopersicina

Number of individuals

Concentration On the 8th day from inoculation
Growth stage . At inoculation
(10° cells/mf) Survived Eggs Dead Total
i 3.5 30 39 21 26 86
Exponential
10.5 30 7 32 50 89
) 4.8 30 17 16 15 48
Stationary
14.3 30 9 16 12 37

Table 3. Population growth indices obtained by culturing the rotifer individually in the cell suspensions
of Thiocapsa roseopersicina growing at the exponential and stationary stages of growth.

Thiocapsa roseopersicina

Intrinsic rate

Number of - ] Net reproduction
. Growth stage  Concentration of population
experiment . rate (Ry)
(10°cells,/ mf) increase (r)
I Exponential 4.9 0.36 2.83
Stationary 6.7 0.002 0.12
I Exponential 7.0 0.42 3.30
Stationary 9.5 0.002 0.08

Table 4. Growth of the rotifer by batch culture in the cells of Thiocapsa roseopersicina under exponential

stage at various concentrations.

Concentration Number of individuals
Number of of On the 5th day (experiment I) and the 7th
experiment Thiocapsa roseopersicina At inoculation day (experiment II) from inoculation
10°cells,/ mf) Survived  Eggs Dead Total
I 5.6 30 72 66 3 141
10.5 15 RY| 26 12 72
7.0 30 46 57 50 153
I 14.0 30 10 21 50 81
28.0 30 3 22 21 46
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Table 5. Population growth indices obtained by culturing the rotifer individually in the cell
suspensions of Thiocapsa roseopersicina under exponential stage at various concentrations.

Concentration of
Thiocapsa roseopersicina

Intrinsic rate
of population

Net reproduction

t
(10° cells,/ mf) increase (r) rate (Ro)
1.4 0.39 3.61
3.5 0.62 5.00
7.0 0.58 4.52
14.0 0.36 2.36

Table 6. Growth of the rotifer by batch culture in the mixed suspensions of Thiocafsa roseopersicing and

baker’s yeast.

Concentration Number of individuals
Thiocapsa roseopersicina  Baker’s yeast At inoculation On the 7th day from
(10° cells,/ mf) (ng/ mf) inoculation
Survived Eggs Dead Total
7.0 0 30 102 51 63 216
7.0 8.6 30 312 15 50 377
7.0 50.0 30 573 27 69 669
0 50.0 30 18 7 12 37

Table 7. Population growth indices obtained by culturing the rotifer individually in the mixed suspensions
of Thiocapsa roseopersicina and baker’s yeast.
Concentration Intrinsic rate of .
Number of - L. Net reproduction
. Triocapsa roseopersicina Baker’s yeast  population increase
experiment rate (R,)
(10° cells,” mf) (ug/ mf) (r)
7.0 0 0.37 4.29
I 5.3 13.0 0.69 10.28
1.8 40.0 0.49 5.40
0 53.0 0.14 1.46
7.0 0 0.62 4.70
II 7.0 5.0 0.86 9.06
0 5.0 0.002 0.58

YEEL OO HHERMEERR» o7z, /Ny T
BHETIREB S BERE0ug,/ MESELIZbDTY
LAY DMIEIR» -7z, BAETETR, SFEBHO

BEHEMETIFEL k5 & 52 Thiocapsa rdseopersi-
cinga L XN VBERBORSE SR » 22 EBRE, Thio-

capsa voseopersicinag DIEE % —FIZ L, HRINT 5,8

BROBRERES LEBEOERL 21707/, VB
BORMEIES R DIEWIEETY Thiocapsa roseo-
persicina DEERMIHEDNRE SN D Z L ¥bh oz,
Thiocapsa roseopersicina = Chlorella sp. #B&L
TCIALAYREBEELRBEDO NNy FRBEI L 2 BRI
Table 8 iz, {EHBIFAEEC £ 2Rk Table 9iczh
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Table 8. Growth of the rotifer by batch culture in the mixed suspensions of Thiocapsa roseopersicina and
Chlovella sp..

Concentration (cells/mé) Number of individuals

On the 5th day from

Thiocapsa roseopersicina Chlorella sp. At inocunation inoculation
Survived Eggs Dead Total
5.6 X 10° 0 30 72 66 3 141
5.6 X 10° 3.2 X 10° 30 344 146 4 494
10.5 x 10° 0 15 34(68)*  26(52) 12(24) 72(142)
10.5 X 10° 3.2 X 10° 10 183(549)  100(300) 0(0) 283(849)
0 3.2 X 10° 30 138 58 1 197

* . In parentheses are shown the converted numbers on the assumption that the inoculated individuals were
30.

Table 9. Population growth indices obtained by culturing the rotifer individually in the mixed suspensions
of Thiocapsa roseopersicina and Chlorella sp.

Intrinsic rate of

Number of Concentration (cells,”mf) o Net reproduction
. population increase
experiment Thiocapsa roseopersicina Chlorella sp. (0 rate (R,)
7.0 x 10° 0 0.58 4.52
I 7.0 x 10° 5.0 X 10* 0.83 15.41
0 5.0 X 10* 0.21 3.13
7.0 X 10° 0 0.62 4.70
&4 7.0 X 10° 5.0 X 10* 0.94 18.05
0 5.0 X 10* 0.41 6.49
e (N PVAN 74 —RNFAnE2ZNEFNENZHMLI-HEED

Ny FERBE T Thiocapsa roseoperisicina D 2 B
WD = Chlorell sp. (3.2X10%ells,/ml) ZiEE
L, 8B E & TI137.0x10%ells/ml ® Thiocapsa
roseopersicina 1= Chlorella sp. (5.0 X 10%cells,/mf) %*
BALLERE 2ETo, WTIhOERZBWTY,
BE LTz Chlorella sp. DB Thiocapsa roseoper-
sicina \XT L CThrdz DKL, ZDEBEWX Chlorella sp.
EHMTHEEPE LEBARETHLI EENTWVLD
1.5X10%elln,/mé (15) IZHERT, Ny FHEBEETH
1/5, ERIEBEE TN/ TH o7z, Thiz bbb
3, HERRELLDOTRHEE TN THEMTE
B U158 AT, ERfiEE =T EREIEL <
mWEERL .

BEREES Iy, 74— FFAL0RIHR
Thiocapsa roseopersicina (7.0x10°ells,/mf) Zfig
BHE S 3 4 (Vitamin A, Vitamin D, Vitamin E)

Ny FBEEOFERI: Tablel0iz, HEASABTEOBE
i TablellicZnZhRL 7z,

Vitamin A 2FMU7235E&E, Ny FREREETRE
DEMPETH 7 5 OMIERIRE {h otz £z
ERIFAEETY, Vitamin A DIRIEIREA LD SN
7z.

Vitamin D Z2FEmMLU 751X, Ny FEBEEDO.1
L/ ERIIX TIRERMX & 0 & SHBFEL 228, 0.4
#g/ MR T 7 HEOAEREIZ 0 TH D, HBHEH
LERNMR & D Al polz, £/, BRRAEFEDO.S
v/ MERMX T MIRMOBFHE &V b £ O EEEE
[EWfEERL 2, Vitamin E 25MU5EE1E, Ny
FHEE, EEBEE b CIEEBERE» -2, B
Ny FEBECEVT T HEOEREMSHERE IR,
R b Dish o,

74— RAANVERMLLEER, Ny FHEBTERD
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Table 10. Growth of the rotifer by batch culture in the cell suspensions (7.0Xx10°ells/mf) of Thiocapsa
roseopersicina reinforced with each of oil soluble vitamins or feed oil.

Number of individuals

Vitamin or Concentration . . On the 7th day from
. At inoculation . .
feed oil (ng./ ml) inoculation
Survived Eggs Dead Total

— — 30 102 51 63 216
Vitamin A 1.0 30 300 101 296 697
4.0 30 618 29 19 666
Vitamin D 0.1 30 196 107 119 442
0.4 30 0 10 79 89
Vitamin E 0.5 30 2 10 77 89
2.0 30 4 10 56 70
Feed oil 1.0 30 457 45 35 537
4.0 30 530 27 40 597

Table 11. Population growth indices obtained by culturing the rotifer individually in the suspensions
(7.0 X 10° cells,/mb) of Thiocapsa roseopersicina reinforced with each of oil soluble vitamins or

feed oil.
i . . Intrinsic rate of .
Vitamin or Concentration L. Net reproduction
. population increase
feed oil (ug/ mé) o rate (R,)

— — 0.42 3.30
Vitamin A ' 2.5 0.58 6.30
Vitamin D 0.5 0.02 1.04
Vitamin E 1.2 0.20 1.70

Feed oil 5.0 0.32 2.75

1.0, 4.0pg/ MEMK TRIFIZIESTED &l d8,
5.0ug/ miDIRE THRML 72 BRI & & TR IS E
DERD SR Mo Tz,

Z

i

Thiocapsa roseopersicina % BIRTEER & L7-BE,
EHETIIE L A CERREE R 2w 2 Entbro
fo. ENBUETEED b D E FWICBERNOEREE
Yo X B EE T, Thiocapsa roseopersicina O IEE H3
3.5 10%ells,/méDFF, PHTE MR (1) & HFHE
= (Ry) OEREEE 2758, Chlorella sp. % HIhEERE
rLiBonli-REE (r, 0.88: R, 20.0) (15) &
HRZEPBVENETH -/, BEER» X THERME
{ERHET Uz 558, Thiocapsa roseopersicina % B &

T 5HEDREHFHEE I310°~107cells/ ML & E 2 5
iz, Ak 24) BHMED Y & > Thiocapsa
roseopersicina* IS5 L TR 7 Ay O BEHEE,
FEMLEE L 10%cells,/ mDBETHRA L B D, Thllk
DRETIHETTZ2 LI BREETHS, HED
T LAY HEREBTHOSNLZT LAY ED /IO SHE
KBT2bDTHS (16) TEh2EETHRH, KIF
ROBREAKOBEREF IS —HLTHEEWVZ 3,

Thiocapsa roseopersicina =3 BERZEET 2 L,
BEWIZHEELEY, TRETNBERBOBEL Y bk
DERMEEREO SN S Z Edbhrolz, Chlorella
sp. XEE LB ET b, Chlorella sp. DIREEIEG I
BIEro bbb s T, ZOWEHRIEL L,
ARFEBEETL Sz 2 DDEEEIR VTR Y Chio-
rella sp. BB 5DBEDBEBEIE, 7.

* F7Kix Chromatium sp. £ L THREL TWEY, TORUDTRERELZBE N,
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IS DEED S, Thiocapsa roseopersicina |3 Bt
TRY Av iz L TR EEHEE 2 2 72 b D T
BV, TANF—FEELTRIEVEHHEE A
2Zrbirs, BB 2V AYDBOEEDL
ERMEER TR L, Mo MHIRE RSO
WEoTEHZBNTWEDTHSS, 2R TAVYDK
ERBCBWTY, BEI/OVIVPRBELLGELR LY
12k, Thiocapsa roseopersicina % RiEREENE & L CHR
KERATEAILEERLTVS,

BEEFEREBMLIGERE»S, VAvEHLSIC
Vitamin A 2 ERT 3 Z L B¥bdh o7z, MoOlEEHEYE

FIVEIZOWTE, TORMEBENST &b,

ZORMERESMCT B LI TERD oL, S,
LV EBETOERET, ZORMDREMRET 2
DERDZEEZ B,

KiEME 4 2 >~ (Vitamin B,, Vitamin B,, Biotin)
DEFMBHRIZ OVTHRDIH, TN b RN
PREBO oo (KHFER), VBRI Vita-
min B 20T 3 &, 7 & VTR B ERHEIEH 5 %
DEsh? (19) LIS FEREB/BTCHS, Lizsss
T, Thiocapsa roseopersicina D¥& =i Vitamin By,
PHEELOFHBRBERICI 2> TuRELWDTH S,

HEE L AR ERITT HI0HD, HRRUERER.
HL Tl R RERBRFEE, RILERBERE,

B X UHIIAEE T 2K 5 NCHEFE S 3 VKKOBHE
FBORRCELBET 5.
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