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Intestinal Bacterial Flora of Farmed Japanese Parrotfish,
Oplegnathus fasciatus at Larval and Juvenile Stages

Katsuya IsuiMarRU*, Shinji Yamamoro*, Osamu Murata*, and Hidemi Kumar*

The aerobic bacterial flora of Japanese parrotfish at larval and juvenile stages were investigated
in relation to the microflora of diets and ambient water. After the commencement of feeding with
rotifer and Artemia, microflora of the fish was dominated by Vibrio/Photobacterium followed by
Alcaligenes and Moraxella/Acinetobacter. Gram-positive bacteria were frequently isolated from fish
thereafter when their feed was changed to artificial diets. Predomonating genera of water and live
diets were Moraxella/Acinetobacter, Alcaligenes, and Vibrio/Photobacterium, while those of artificial
diets were Gram positive bacteria such as Micrococcus or Corynebacterium. These results indicate
that Gram-positive bacteria in fish intestine were derived from artificial diets, and that the intestinal

flora of the fish in early developmental stages were influenced by the microflora of ingested foods.
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A F ALK FAKERFRTOBRRBRAN O BREINTEBR L 722 ER LI bDOZAV,
1998 4£ 5 A 27 RICZHESR 1 FRIZINAL, R4 10 A 21 B¥To 147 BRRAELR T 7. WFH
1212 500 | AEEAREEZ VW, AEAE LTERE L TWRWEBHEKEBY, 3 BSETIRE
ATEHEL, UBIIFAFEETE L, 3850039 BRFETSAEY LY, Brachionus plicatilis
CAFULY), 21 BEND 39 BEETT AT IT, Artemia sp. hAEZ#EEEL, 34 B LRI
BAfFE 252, £, VATCOKEHEPIXF S, 27 aaF X, Nannochrolopsis oculata
HERZEYFEABEAK100IH7-9 1IFTM LU, FAEHE R OKIERIX 22.2~31.0CTH -7,

A FADPDLOMMEDOTEEIX 1~15 BFIEXER, 2 AFETIX3IBAIC1IE, 91 HTETIXI
B 1, F0®%X2EMIC 1 EfTo7, X208, {FHEAIX1~24 BRIX20 2, 27~56
ASIESBRE27— A LT1IRELL, 63 ARUURIIEERNIC 3 B OMEDO ML AT,
RAUIH ORERTICERIR Uz, (FHAOHRIENALIL 30 B TiX2AR, 33~63 B RIXERE
B ETONE, 70 BELIERRBEDHRE Lz, BEHT 01%E(_ U Fra=y adiz 1 57/
BELTHEEZELRLE, KEAT3I0HBEEKSE L THAW, AEK, Fr/7on /s &R,
TAVBIOTNT ITIZOWTHA U F A LREIFHCEM Lz, BESFESHIFAEHMRPIZHRE L
e 2TORBDOEY A XIZHONT 12V L 2 BIMEDOBEZTT-o 72,

2TORBHIBEBEAKE L BITHKRETFHFA XL, BEWEKT 10 FEREAIR L 7-% ZoBell
2216E BREHIZBHK Lz, BHE, 25COHFRMIEHT T HFEEEL, BELcao=—Nn»
LEARBHEICT U F LI 20 EZRBIR LTz, BEFREOREHICK T HHE 2 2 =—HS 20 126
el WBARIRZ02TEHRA L7z, BRULZEKRIZIL2EED SDS-PAGEIZL VE—DF 17
B7u7 7 A NVERFOBICHBE L%, SHOREKRELMEH -ED Y OFEICHE> TRIE LK,

R

A4 AT AZEINOMBERIIRHBRRALUT Th o7, (FHADOMBELRIIBANEFD 43
X 10* CFU/R22H 39 B 3.6X10° CFU/RBE CKREBIZHEM L7223, 42 BAH 56 91 B X T
10°~10" CFU/R & K& < EH L 7=, 105 B LAIX 10°~10* CFU/g Th o7,

MR 1 IR Uz, BEEBASROE A & 725 5 BN £V Vibrio/Photobacterium H3 B3 L 72V
Alcaligenes, Moraxella/Acinetobacter b UIX LIZ7Bf S iz, ERIZESHFEEHIEIV X739 H
S, MERITAESICRES RRVFEOENPERIT/RD I LT o723, 147 BRITIE
B Q! Vibrio/Photobacterium H &L Uiz,

fAEK AEHMFOREKOEEEIL 10°~10° CFU/mI Th oz, MEMHIIR2ITRLEL
HICHEBICEB LA, EE/2 BB IX Moraxella/Acinetobacter, Alcaligenes ¥ X U} Vibrio/
Photobacterium T3 - 7=,

;00T RERBE F/ 7oL ARREOMERIL 10°~10° CFU/mITH o7z, M
BRI 3 1258 Lz, MoraxellalAcinetobacter, Alcaligenes DA, RIERNKIZEY L2WEIBEE
ST,
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Table 1. Percentage bacterial flora of larvae and juveniles of Japanese parrotfish

Flora (%)
5 0
Days 'g % § § g w §
after S . 8 8 § § € 3 « S 5
hatching § & S % _§ S 8 5 g X 3 S g
3385 8§% 8§ § § 8§ 8 8§ = =
2R §< R & 8 % & € & g & % @
E*ET8~*§ 2 § 8 § ¥% 8 % o &
g 5 2 =2 2 £ 484 & & § &§ & 3
0
1 20 60 20
2 33 67
3 20 80
5 95 5
6 100
7 95 5
8 100
9 95
10 58 26 11 5
1 50 10 40
13 100
14 75 25
15 100
18 100
27 100
30 80 15 5
33 85 15
36 100
39 100
42 25 75
49 5 95
56 40 60
63 39 5 21 12 2 19 2
70 70 26 4
717 30 2 7 56 5
84 5 65 30
91 42 28 2 7 16 3 1
105 42 5 9 3 3 19 18
119 17 83
133 38 4 7 1 20 26 4
147 90 10

LY ULVOKMERIT10°~10° CFU/g ThoTz, MEFIIR4ITRLEZLIICKELE
&1 L7223, Moraxella/Acinetobacter 3 X O® Vibrio/Photobacterium 7 Ui UIXHEE S L T i-,

FILTFEIT7 TATITOMEAIII0"~10°CFU/g THoT-, MEMITER SITR LN,
Vibrio/ Photobacterium HME L LT\ -,

EafAH ESHROMEMRIIR6IRLZLEBY T, MEFIIVWTHLY 10°~10*CFU/g T
bHotz, MMIZE > TRARDM, Micrococcus 33 X W Corynebacterium 2MERT, #MOFREHZEHE
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Table 2. Percentage bacterial flora of rearing water

(2000)

Flora (%)
Days
after § = Y
hatching § 3 § § £ <] §.
of  §$.8:8 . ¥ § % % s 8 3
S 83 88 ¢ 3 Q 9 = S S 3
e , S555% § S § & 8 g § £ %
LIS AR L N B B B B O O
£ s 3 3 2 & § 2 & § & § %
0 5 60 20 5 10
1 45 50 5
2 75 15 10
3 5 170 5 5 15
5 60 15 5 20
6 5 35 35 5 5 15
7 35 18 18 6 24
8 25 31 13 19 13
9 25 40 25 10
10 10 70 5 5 10
11 75 15 10
12 15 15 70
13 35 10 55
14 20 65 15
15 100
18 45 5 50
21 15 65 15 5
24 5 30 15 5 10 35
27 65 25 10
30 60 5 5 30
33 90 10
36 80 20
39 44 19 6 6 25
42 40 50 10
49 60 10 15 15
56 56 11 33
63 20 20 45 5 5 5
70 11 78 6 6
77 24 59 12 6
84 11 79 5 5
91 60 40
105 10 90
119 50 22 17 11
133 26 74
147 37 47 16

BEIZR. b3 Vibrio/Photobacterium TSRS R0 o7,
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Table 3. Percentage bacterial flora of Nannochrolopsis oculata

Flora (%)
Days
g
after 3 § " % .
hatching X ] S . g § g 3
of $.3.%8 . § § 8 % g 8 3
e ,SS¥§2 8 & § § §¥ . g g8 38
. S 28 8 % S S 2 S = ] = 9
fish ga8<S% % 3 §F 8§ § % £ £ & 3
g 5 3 3 § & 5 & & § & § %
3 55 5 40
5 90 5 5
6 89 11
7 10 55 5 5 25
8 15 85
9 75 5 10 10
10 53 11 37
11 25 10 65
12 50 7 14 7 21
13 15 20 20 5 30 10
14 5 5 5 84
15 20 25 25 30
18 5 15 60 5 15
21 32 5 5 16 42
24 20 5 75
25 35 45 20
27 5 37 11 4?2 5
28 10 5 5 80
29 100
30 11 21 16 16 11 26
31 35 10 55
32 80 15 5
33 6 94

B

RKRI~6 IR LTE DT, M U FATFHADBNMERIXEWEEE OB G E & b IZ Vibrio/
Photobacterium 73& &5 L7z, L7 LELSEEI~DEMRE, MEMITHESECKREIEH LIILY,
Micrococcus X° Corynebacterium 73 LIX LI R b5 K 91272 o 72, Micrococcus 8 & O
Corynebacterium (3B KRLEMEEE D HIINBEIN T, HAOBT LESEM @D Z v
NWNIETaT7 7 ANERORBERSEEIN T2 00, T 7T ABHEREITKES LA
HfEHIEKRT D EE X b,

FEOHCENMERIIREKCHEEORELZ T 2R b bMBEORROBRRIILTEY,
WER TIIRERD Vibrio WEZETHDZ ENRESNTWNDE Y, 7z, BR- KR IIAE
65~95g D~ ¥ A, Pagrus major 3 X NF Z A, Evynnis japonica # A\ T, #ETHEAL X
EIR OB IBNMERICIZL A B LW L 2R LT, ARV CIEAFREHE 5
Lo THRNMERORE REENBEINTR, TOEAL L TEREK ¢ oAIZITAKR O
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Table 4. Percentage bacterial flora of rotifer

Flora (%)
Days g
after 3 5 - g g
. N - Q
hatching 3 S 3 . . 8 5 g 3
of  §$:%:8 ¢ § § 8 % g S 3
the S 3§¥sgR 8 S S ] Q 3 Q 3
33588383 & 8 § & 8 g5 § = 3
fih g2 g<sa § 8§ F S 8§ 0§ E o
£ 5 3 3 2 & 8 & & § & 8 %
3 75 25
5 10 25 10 30 25
6 75 5 15 5
7 35 15 25 5 20
8 30 35 35
9 39 22 39
10 11 11 79
11 35 30 5 30
12 5 10 15 70
13 45 30 25
14 35 65
15 10 45 45
18 40 30 15 5 10
21 75 10 15
24 15 50 35
27 11 39 17 17 17
28 26 17 57
29 15 85
30 40 60
31 30 40 25 5
32 10 25 55 10
33 60 40
34 20 170 5 5
35 5 85 10
36 67 11 22
37 25 60 10 5
38 25 60 15

MERBIERARER Th oo 2 &, RERE LIMEHATR ST eh ot o ki B4
Exbhd, WTNRIZLTHZOROA > F A HABBENIZBWT, BEEKBEPIZHEEL
ROHEHETHo TH—RHHIZIIER L2V I B LARENT, AFROKER, HRAMBORRE
W7o TR R e ERENMER L 220 5 52 L, MBEOROFREIZ X 2 BNAIEMHEOHI#E37]
BTHDHI ENTRBREINT,
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Table 5. Percentage bacterial flora of Artemia salina

Flora (%)
Days £
after 3 5 g
. ~ - <} Q g
hatching Y S S g g 2 3
Q S + 9 t g = R “ R ;
of S 'S8 =« % § 8 § g 8 g
me ,SS¥§% f § §F 8 & § S £
: 23T L & & § 8§ 8§ 8 8 = 0%
fish g2 8<8% §F § ¥ E § % § % B %
8 S S S 3 ¥ £ 8 3 & )
T s 3 2 2 & 4 & & § & 8 %
21 75 5 10 10
24 9 10
27 100
29 100
30 100
33 9 10
36 95 5
Table 6. Percentage bacterial flora of artificial diets
Flora (%)
Product § 5 )
code s © 3 8 g v 5
and 8§ .S :§ & g € 4 « & 5
" S :8«58 8§ g £ 8 3 2 g 8
size S 38§ 8 2 S 3] 5 I S 3
33 E S8 X ) £ S 3 “ S ) S
cx 3882 § 2 § 2 % & 8 T % .
- A < Q, WV ~ = ) ~ = -~ =
s § § § § 3 £ § § & §% & £
£ ¥ < < <[ & 4 R & ¥ § < B
A, No.2 5 30 20 40 5
A,No4 5 5 75 15
A, No.5 10 90
B, No.2 89 11
B, No.4 5 5 80 10
C, No.6 5 10 80 5
C, No.6 100
C, No.7 78 22
C, No.7 6 24 18 53

DOMEHE & OBEIZOWTHRE LTz, A VX AMFHADOBNAERIXEDEEORSHBLE L b
{Z Vibriol Photobacterium 73E 5 L7=75, BLGERI~DEEREIL Micrococcus R° Corynebacterium H3
EHEICOBESNT., ZNHD7 T AGHEIIKRE L-ESREHNCHEKX TS EEX LN,

#
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