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Tab. 1 Effects of soybean oligosaccharides on the potease activiiies in the alinentary tract and liver of Japanese fbunder fd varius protein

sources-based dies

Protease (U /g protein)

D iets
Swmach Pybms Foregut M idgut H indgut Liver
M 126 43 +18. 42 4.31 £0.07 4.93 £0.39 4.85 £0.17 5.54 X 0.72 1.47 £0.18
MO 95.97 7. 34 4.75 £0.29 3.79 £ 0.35 4.71 £0.34 4.15 £ 0. 87 113 £0.09
SP1 83.13 *7.03 5.51 £0.01 5.14 £ 0. 67 1.27 £0.18 1.27 £0.18 1.79 £0.06
SPD 69. 81 £ 14.15 3.34 £0.52 2.95 £ 0. 40 1.49 £0.47 1.47 £0.01 1.85 *0.27
+ (n=3); p< 0.05 M ;%< 0,05 SPI

Note Values are presented asmeans = S. E.M., n=3 p< 0.05 canpared wih M group; *p< 0 05, canpared with SPTgroup; The sane as

bllows
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SBOS , ,
(p < 0.05), ,
SP1

(p> 0.05) SBOS

2
Tab. 2 Effects of soybean olicosaccharides on the lipase activities in the alimentary tract and liver of Japanese flounder fed varius protein

sources-based dies

BB 158§ Lipase (U/g protein)

fa¥} Diets
B Stomach 1847 E 2 Pylorus AR Foregut H1 ) Midgut J& B Hindgut JFBE Liver
M 3.40 + 0.68 23.85 + 4.74 23.44 £ 1.25 43.95 + 10.61 27.45 £ 1.46 26.47 £2.95
FMO 5.33 £ 0.44 26.64 + 1.81 24.58 + 3.57 32.28 +4.71 22.50 + 3.17 9.50 +1.311
SPI 12.85 + 0.10 35.31 £ 7.03 14.32 = 0.04 15.76 +0.26 17.47 + 1.83 75.40 £ 11.40
SPIO 6.23 + 0.33% 8.27 + 0.23 25.08 + 0.90% 12.69 + 0.05% 13.24 £ 0.75 42.84 = 10.00
™ SBOS 0.05)( 3) SPI SBOS
) (p < 0.05), R ,
(p>
3

Tab. 3 Effects of soybean oligosaccharides on the anyhse activities in the almentary tract and liver of Japanese flunder fed varous prote n

sources-based diets

Amylase (U/g protein)

D iets

Swmach Pybms Foregut M idgut H indgut Liver
M 0.06 £0.01 0.39 £0.02 0.53 £0.01 0.32 £0.01 0.21 £ 0. 04 0.54 £0.03
MO 0.11 £ 0. 01 0.44 £0.06 0.60 £ 0.05 0.12 £ 0. 03" 0.24 £0.03 0.52 £0.09
SP1 0.05 £0.02 0.23 £0.03 0.30 £ 0.02 0.35 £0.04 0.07 £ 0.02 0.35 £ 0.07
SPD 0.35 £ 0. 11% 0.33 £0.10 0.49 £ 0. 04* 0.08 0. 02% 0.04 £0.01 0.47 £0.13

2.2 (p>0.05)( 4)
M SBOS SPI SBOS
(p< 0.05),

4
Tab. 4 Effects of soybean oligosaccharides on the apparent digestbility coefficients (% ) of diy matte; crude protein, lipid and energy of experi ental

diets based on varus protein sources

D iets Dry matter Crude protein Crude lpid Energy
™ 71.38 £ 0. 33 .96 £ 0.13 93.70 * 0. 37 84.99 +0.22
MO 68.83 0. 27 .53 0. 11 93.60 £0.11 87.29 £ 1. 10
SPI 69.67 £ 1. 13 8. 67 £ 0.55 77.8 T L 11 74. 44 £ 0. 96
SPD 70. 56 £ 1. 67 87.70 £ 0. 64 69. 98 2 62 77.73 £ 1. 27
2.3 , ) )
1 , ™M ( 1A); MO
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2 (

1 (H&E, 100x)

Fig. 1  Intestine histobgical structure of Japanese founder fed the

experinental diets

, () , , ;
B. + , (1) ,
: G , ()
. ; D
+ , () ,

A. DietM, the black arrov shovs the nomal well devebped goblet
epihelum; B. DietEMO, theblack amow shows striated border abscis-
son, thewhie amow striated epihelum cell C. Diet SPT the black
amrow shows strinted border abscissbn the whike arrow strinted ep thel+
un cell D. Diet SPI0, the black arrov shovs striated border

abscssin the while arrov striated epihelum cell

2 3 .M ,
( 2A), )
( 3A); MO )
, ( 2B),
( 3B); SPI
, , ( 20),
) ( 3C);
SPI0 , :
; ( 2D),

2 (H&E 40x)
Fiz 2  Swomach hstobgical structure of Japanese founder fed the

experm enal diets
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s s (t) H
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+ , (r)

A.DietIM, showing henomalwell devebped gastricm ucosag mucosa
folds were furshed B. D et FMO, show ing the nomal devebped gas
tricmucosa the arrov shovs few gastricm ucosa abscsing fran epih el
um; C.DetSPI the amow shows the gastricm ucosa abscsing from ep+
thelum, mucosa ©lds becan e weaken, stanach wall becane thinner

D.D et SPD, the arrov shovs enterocytes w ith a marked decrease or

even absence of gastricmucosa stanach wall becane thinner
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EFFECTS OF SOYBEAN OLIGOSACCHARDES ON NUTRITIONAL CHARACTERS OF
JAPANESE FLOUNDER (PARALICHTH YS OLIVACEUS): 11. DIGESTIBILITY AND
DIGESTIVE PHY SOLOGY

DENG JunM ng ' °, MA IKang-Sen ', AIQ ingHui' and ZHANGW en-B ing '
(1TheKey Laboraiory of M arculiure E ducation M mistry f China, O caan University of China, Q mgdao 266003
2 College f Aninal Scince and T ecinology  Yunnan Agriaclural University, Kunming  650201)

Abstract A feeding tralwas conducted to nvestigate the effects of soybean oligosacchardes (SBOS) on the digestve en-
zymes activity feed digestb ility and ntestnalm orphology n juvenile Japanese fbunder (Paralichhys olivaceus). Four
isonitrogenous and isocaloric practicaldiets ( crude protein 4% , gross energy 19 kJ/g) mnchiding only fishmeal (FM) or
soy protein isolate (SPI) as a sole protein source w it (D iets MO and SPIO) orw ithout ( Diets FM and SPI) supplan en-
ted SBOS ( stachyose 2 61%; raffinose Q 6P ) were fomulated Each diet was randanly assgned to triplicate
aquaria stocked with 30 fish ( nital bodyweight L 93 0 02 g) eads Fishweremantained n flow—through aquaria at
w ater tanperature rang ng fram 22 0C to 25 0C and fed wice (0& 00 and 16 00) daily to apparent satition for 8
weeks Pepsi/protease actwities in almentary tract and liver were generally decreased by supplemental SBOS but the
differen ce was not sgnificant (p< Q 05). D etary SBOS supplam entaton s gnificantly decreased the lipase activity n liver
(p< Q ), but not the alm entary tract n fish fed FM-based diets Supplan ental SBOS sgnificantly ncreased he lpase
activity in foregut decreased n stamach and m dgut (p< Q 05), but dd not affect in pyloms hndgutand lver n fish
fed SPEbased d ets (p> 0 05). Supplementation w ith SBOS sin ificantly decreased the amy lase activity n midguy -
creased in stanach (p< Q 05), but dd not affect in pylorus foregut h ndgut and liver n fgh fed FM-based diets (p >
Q 05). Supplan ental SBOS sin ificantly ncreased the anylase activity n stomach and foregut decreased nm dgut (p <
Q 05), butdd not affect n pybrus hndgutand lver n fish fed SPFbased d ets (p > Q 05). At the sane ting dietary
SBOS supplm entation significantly decreased the apparent digestbility coefficients (ADC) of drymatter increased the
crude lpid and enegy (p< Q 05), but d d not affect the crude protein of Diet FM (p> Q 05). ADCs of dry matter
crude proten, cmde lpd and enegy of D et SPIw ere not signifcantly affected by d etary supplemental SBOS (p> 0
05). Intestinal morpho bgy was not obviously nfluenced by d etary supplemental SBOS n fish fed FM or SP Fbased diets
These resulis ndicated hat dietary supplem ental SBOS did not negatwely affect the digestbn of Japanese flounder and
SBOS was not themai factorwhich affected the utilizaton of soy poten sources

K ey words Japanese fbunder (Paralichthy s olivaceus); Soybean oligosaccharides N utritional characters D igestb ility
Digestwve physiology



