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The present study investigated the effects of Bisroot, that contains live bacteria (Bacillus
polyfermenticus, Bacillus mesentericus, Streptococcus faecalis, & Bifidobacterium breve) and diges-
tive enzymes (protease, lipase), on the growth, body composition and immune response of
Nile tilapia fingerlings. One percent of the Bisroot was added to the experimental feed.

All experimental fish were fed for 60 days. The weight gains among the experimental fish
were not significantly different (P>0.05). Hematocrit value, hemoglobin, total protein, glucose,
GOT, and GPT were unaffected by Bisroot treatment. However, it was observed that glucose,
GOT, and GPT value in the fish that were fed Bisroot, were lower than the control.

The complement activity (CHs,) tended to be significantly increased by Bisroot treatment,
but not lysozyme activity. Phagocytosis and respiratory burst activities of macrophages in the
head kidney were enhanced by Bisroot. Therefore, the Bisroot diet enhances the cellular im-
mune activities of non-specific immune responses.

When fish were challenged with a virulent strain of Edwardsiella tarda, the Bisroot treated
fish were more resistant than the control. The present results suggest that the introduction
of Bisroot into the diet of Nile tilapia could increase their resistance against bacterial infection,
reduce fish mortality, and offers economic benefits.
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Table 1. Composition and proximate analysis of the
experimental diets (% of dry matter basis)

Ingredients Diet(%)
Control Bisroot

White Fish meal 20.0 20.0
Wheat meal 30.5 30.5
Soybean meal 20.0 20.0
Corn gluten meal 16.0 16.0
Yeast 1.0 1.0
Vitamin premix 3.0 3.0
Mineral premix 3.0 3.0
Fish oil 5.0 5.0
Cellulose 1.5 0.5
Bisroot* - 1.0

Proximate analysis
Crude protein 40.9 40.8
Crude lipid 6.8 7.9
Crude ash 9.5 9.2
Moisture 13.5 11.1

*Soon Chun Dang Pharmaceutical Co., Seoul,
Korea.
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Table 2. Composition of Bisroot added to the ex-
perimental diet

Ingredients Content( %)
Bacillus polyfermenticus 4.2
Bacillus mesentericus 1.0
Streptococcus faecalis 1.0
Bifidobacterium breve 1.0
Protease 1.4
Lipase 0.6
Yeast 50.0
Wheat meal 40.8
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FSW 9104105 TSA ull#]ol] 27C, 24417} uj<k
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630nm)E Z74sle] NBT7F 3H49 & 24
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AA ] 23 A2HE A4S felA seEe
23 FA71E A" Y 0.5 mE AeE
Held fel A 71 F E Coli Ald ¥
FA(5EZF 100 mg/me el APF) 0.25 mE
o] 27Cell A whS-A7) 2, 15%, 117 el Z2ke
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Giemsa QMo dd FEE& AWt 4
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sto] AL Felatqivh 4 Fof iy o2
biuret H, glutamic pyruvic transaminase
(GPT)® glutamic oxalacetic transaminase
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(GOT)< Reitman Frankel ¥ ¥ glucose™
fise 2 Agt kit (Asan Pharm, Co., LTD)
£ ol&3ste] AU
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Table 3. Growth performance of Nile tilapia fingerling
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fed the diet with or without Bisroot for 60 days*

Av. body wt. (g)

Weight gain

Diets Initial Final ®) Fc DGR(%)?

1st trial, Oct. 19~Nov. 2, '97(15 days)’

Control 18.9+0.09* 28.2+0.24* 9.3+0.29° 1.14+0.04° 2.9010.07*

Bisroot 19.0+£0.04* 29.0+0.34* 10.0+0.42¢ 1.071£0.04* 3.0610.12*
2nd trial, Nov. 3~Nov. 17, '97(15 days)’

Control 28.2+0.24* 39.0£0.46" 10.8+0.61° 1.37+0.14* 2.3610.13°

Bisroot 29.01£0.34* 41.7+1.08° 12.7+0.88* 1.22+0.07* 2.63%0.15°
3rd trial, Nov. 18~Dec. 2, '97(15 days)?

Control 39.0+0.46" 51.1x1.56* 12.1+1.74* 1.11£0.11* 1.94+0.26*

Bisroot 41.7+1.08" 53.8+2.45° 12.1+1.73* 1.25+0.08* 1.83+0.19*
4th trial, Dec. 3~Dec. 17, *97(15 days)?

Control 51.1+1.56° 60.71t3.93* 9.6+2.40" 1.40+0.18* 1.2310.24°

Bisroot 53.8+2.45° 66.41+2.02° 12.6+0.82° 1.21+£0.07¢ 1.53+0.17*
Whole period, Oct. 19~Dec. 17, "97(60 days)’

Control 18.9+0.09 60.7+3.93 41.8+3.95* 1.24+0.07* 1.94+0.11*

Bisroot 19.01£0.04 66.412.02 47.4+2,08* 1.19£0.03° 2.08+0.06*

*The mean in each column with a same superscript are not significantly different (P>0.05).

'Feed coefficiency : feed intake/wet weight gain.

*Daily growth rate : (log.final wt.-log.initial wt.)/days. X100

3Means of triplicate tries.
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Table 4. Results of proximate analysis of whole-body of Nile tilapia fed with or without Bisroot for 60

day (% of dry matter basis)'

. b Final
Ingredient Initial Control Bisroot
Crude protein 54.14%0.16 56.47+0.78° 53.40£0.39°
Crude lipid 19.46+1.56 23.23+0.95° 27.90+0.76°
Crude ash 15.01+£0.43 11.89£0.81* 12,91+0.29°
Moisture 69.73+£0.51 70.48+0.93° 70.24+0.95*

‘Means of triplicate groups values in the same row with different superscripts are significantly

different (P<0.05).
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gtol Az} M. lysodeikticus ol thyt &3
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A¥of2l hemoglobin, hematocrit *H3}s}
total protein, glucose® serum level 3}
GOT, GPT9] #stE zAsch H7 hema-
tocrite tH&F7) 38.67% o|W, HIAFE 7l
T7t 35.00% 2 B|AZE Hss oA el
t}, Z4kE<l hemoglobin%-2 8.00~11.53 g/
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130.22 mg/dl, HIAFE H7= 115.63 mg/
dIZ vheh} sl ulte] ART Aubae
232 28 £ F 4k GOTE a7} 16.
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Fig. 1. Cumulative mortality of Bisroot fed Nile ti-
lapia, Oreochromis niloticus, challenged with 5.7X
107 cells/ml Edwardsiella tarda FSW 910410 (n—

20).
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Aste] AE-E dextrin@ Eejago g N} g
Bl 7155 7R 9o, B subtilise
R bl Bl maE PA4ske] W velllA
a2 Mislo] Ack(A, 1993). £ A
o|- &% Bifidobacterium breve, Streptococcus

rir
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faecalis, Bacillus polyfermenticus=. *=3+ 4t
whg & 53l S Holet, Bacillus mesente-
ricusc T Fl aAE A HoE 4y
A Qe (BRAIE, 19941 4, 1993) & 4
ol A 7)ol Aol £UW 2L olE F-8& A
ol ofall AbRe] 43} Frol £ WUW A
o2 Q=) AAlZ Gildberg et al. (1995)
& f-At(Lactobacillus plantarum)-S A4 <k
do] o] Aol 4] Felslod ufekdt b3 Aol 4]0
Ak dolol FF8 AR gz Bl oA
oo & A 78S A8e e @
Zalick, 3 ol 52 Aol o] 8H FATLRE
FEel Age HaAA e 2HE S-type £
ElFollAl FF3Ach o] ZelH 9 wHo| HEFT
18] Zhx-E ot 7] fl8) Fak A F o) x] =}
ofolAl F&3F Aa} vz ol vl HF xgo]
frelFe g Aozl HAAE dof fAE ol &
slo] Z2EIHE wioksle Zol Heo| AEEAS
7EXE A7 ATE A9k

ATAE AR Foslted olfe 44 AAE
2 A7 BE3E §ANF Gatesoupe (1989)+
Aolgle ATE AR H7HER o) &8l Al L-type
2E|H} wrbot Aole] AAES MAAF= 4
= o] £ AE A} FARIAh £ Ga-
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Z2 32} Nannochloropsis oculata® F HolZ
Fa8A A Streptococcus thermophilus, Lac-
tobacillus helveticus$t & g 33¢ W
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AAES FHAe Aoz Vet

fAHFE 242 probiotics€] o] &2 7152 4
23 A AFAS dATle ARE A
3 & (Nousiainen and Setala, 1993 ; Ma-
nickam et al, 1994). f432 24 At
ARg Ak HAR AL E LA
AtA|9} AFA) Qg sk 8% el
< QAT o9} o] fHARFE A HAol A
TS JAT oz A5 WU Aol o
3 R Ao o] J8g s Heg ¢EA
K Olsson et al., 1992). HAF Ao] Salmo
salar® A oIAEAR 59 shiel Lacrobacil-
lus plantarum® A8 W Aol HYAA |
AEo AAE Aefshe delge4ls Qs
Aoz 2=k (Strém, 1988).

o] 79 H|Eo]x wdel Fa3g W] 7E
o] Hojele ujEold wHA(serum-media-
ted Killing) ¥ A1 X7} Hofsl= vl Hol & H
(phagocyte-mediated killing) F7FA7} itk
E AFAE Y o] Hofsle v Ee]H] wHo
o3 ol E Ao 84 I gloliA 9
BAE zALAL, AAE7E Fofsl= HlEo|H
Houhg-2 4231 oo M| E o) A2tEa} FA
o] AMFE BA A4S NI A AR
o}, o)A W dAFdlA WAl §85He] A
B MR oo AE AHE & 5 U,
E dRolAE AY ARE #ql offdl4 &8
8o & ZAAE Jehidrh

olF "A9) glolAAlqle oy F7o AlFA
WAl ete] A At U2 (Grinde,
1989), 1% A T A= AlEH AR F pe-
ptidoglycan®| g-1,4-glycoside &S 7+ &
Aetod 13 P FEE S A o]zt
Qe TF19 thA M Xoll EAste] Ao &
gt Wo] 88 i (Murray and Flet-
cher, 1976). 3% F&dl &3l= olF+ AT
F2ol uste] &9 §AHA 7 A7 wiio
(Ellis, 1982), ¥A9l class @ A7} F50]

S Res wozE 24 Wol A §

o

2s}7] gk, whebA] gho] it 2 Haol
o3 u]Eo] Wol 7|AFo] o|F HAde] F
Hog Ayzrerck,

B AFo A 2ARF A9 ol BAL
HzTe H|AFE AW Zhe) Xele & 4 9l
ot FAlollA £ HHEE zymosan 22
AFsted 0,7 BA5S NBT 39E o83t
Faeg 2ANE W, Fd FHF =T
AaE Foidt AT HE 04, HISFE
27} AR HFANAE 098 2 obF A4
Elskrh o] 22 #(1998) 9] AFofA Abgel
712k 3% FolegE W FHE Fol 0.49%
HzT7el F3% 0400 v A Jebd A
YA AFE Holx i, ZHE WAS Ael
& ool FKC (formalin killed cell) FAk
FoAE 0.942, FKC HXFlAE 0.773,
FKC®} ECP (extra cellular product) & £%
2]2)8F Foll A& 1.082 veh} AJH| 9] #Ae]
Z7bshe AFels YA AL 2 F A

5 g A x AAHE EE S A
H|AZE H7e] Aqtgo] el vl A
vl ol yddEetglol £3 HoY A4
Fo} A wE A7F o] Yol mE (4], 19
95), HIAFE M7yt AL AL vS F
7R Rk A7b= e

AY ARG Foig o] Fol] HYA Aol T
WojEE A7) flste U "Helglotol] WY
A AF E tarda® 34 s YEES
ZAg Az, A1E Ak HrFrel A AEEe] ¥
Al yvehow, 53] BAFE Hrlte A
ALgol 59% 2 T 80% ol wis) #2A4 3
t £¢ AFNE JUHP<0.05). ] A=
£FEQ Foig Qe Yy taots] A =39
o] Ftslo]l WA AF Aol gt A
g3o) F7kd Zoz AYzhdct

B MY Az ulAFEE Agl Hrlsld
Folsiel puddelulote] Aeld sigol AME
F2 &%, 2% Wy J5g $YAT 53
74 Aol g A3EE F4A1717] il
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AE W HAEEA Y] A%l FE3] sldiEch
HIAFE H{7} o] ulSolF wd o] 73
T AEA Ho 7158 843 e Aol 43
3 2 Zeg #EEUw, WY Aol g
olge] uhe Hoid AL & 4 Agieh
8 o

AF(Bacillus polyfermenticus, Bacillus me-
sentericus, Streptococcus faecalis, Bifidobac-
terium breve) 3} A3} #H & (protease, lipase) &
3t v AT ES] g3k ool ] S8 Abg W)
1% 7ksled Uddatslol x101(19.0£0.07 g)
AA 6087 TF3 o AAE, A4 F Y
Hhs-ol g5 EAbsich

607k 253 A} HIAFE Hrbrer izt
Apolol] 2l Kl QA xpolE Kol kA
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