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Effects of Stachyose on the D evelopment of D igestive Organ
and the Intestnal M orphology n Broilers

Y| Zhong-hua , MA Qiu-gang , WANG Xiao-xia, JI Chend

(1 College of Animal Science and Technology, JAU, Nanchang 330045, Ching 2 College of Animal
Science and Technology, CAU, Beijing 100193, Ching 3 Deparment of Animal Science, Beijing Agricultural
College, Beijing 102206, China)

Abstract: An experimentwas conducted o investigate the effects of gradient dietary stachyose on the de-
velopment of digestive organ and the intestinal morphology in broilers A total of 192 1 day - old male A rbor A -
cre broilerswere randamly allotted into 4 treamentsof 6 cageswhich contained 8 birds and were fed one of the
4 dietswith stachyose preparation (STP) added o an oligosaccharide - low basal diet of com - SPC at the dos
ageof 0, O 50%, 1 00% and 2 00%, regectively The reaults indicated that supplemental STP increased
ablute and relative weight of digestive organs in broilers © various extents, egpecially for the caecum and the
colon - rectum, and the inclusion of 0. 50% STP had a positive effect on the mucosal momphology with maxi-
mum villus height in duodenum, jejunum and ileum, minimun crypt depth in jejunum and ileun and maxi-
mum V /C values in jejunum and ileum.
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1 ( )
Tab 1 Canmposition and nutrient levels of the basal diet (as- fed basis)
1% 1%
Camposition of diet 1 21d 22 42d Nutrient levels 1 21d 22 42d
Com 64 39 68 20 I(MJ- kg ') ME 12 55 12 55
) 25 75 20 85 /% CP 22 57 20 11
Soybean protein concentrate
Soybean hull 3 00 4 00 /% Ca 101 091
Plant oil 182 243 /% Available P Q 45 Q35
L imestone 1 40 145 /% Lys 110 100
Dicalcium phophate 182 128 /% Met 0 50 Q 38
Salt Q 30 Q 30 /% Stachyose 0 06 Q04
Lys- HCI Q12 Q24 /% Raffinose Q 08 0 06
DL - M ethionine Q 20 0 10
Chloride choline Q 20 0 15
Pramix 100 1 00
Total 100 00 100 00
(1) : A,10 000 U; D;,2 600 U; E, 25 mg; Ks,2 mg
,1 6 mg , 6 mg , 20mg, , 30 mg, , 3mg ,0 8mg , 0 15mg By,
20 g ,18mg ,240mg ,120mg ,25mg ,03mg ,Q 15mg
(2) , - (2004 )

(3) ,

(1) Supplied the follawing per kilogran of diet vitanin A, 10 000 U; vitaninD,;, 2 600 U; vitanin E, 25mg, vitamin
Ks, 2mg thianinel 6 mg, riboflavin, 6 mg D - pantothenic acid, 20 mg, niacin, 30 mg pyridoxine, 3 mg, folic acid, Q 8
mg, biotin, Q 15mg vitanin B, 20U g Mn (asmanganous sulfate), 180 mg Fe (as ferrous sulfate), 240 mg Zn (as
zinc oxide) , 120 mg Cu (as copper wulfate) , 25 mg, | (as calcium iodate) ,0 3 mg and Se (as ©dium =lenite), Q 5mg

(2) The values of rude protein, calcium were analyzed and other else were calculated according o China Feed D atabase
(Revised edition, 2004).

(3) The valuesof stachyose and raffinose in the stachyose preparation and the basal dietwere analyzed according o gas chro-

matography.
2
Tah 2 The effects of dietary stachyose levels on absolute weight of digestive organ in broilers
/g Ablute weight
/d 1%
Age
Supplemental STP levels L iver Proventriculus Gizzard D uodenum Jejunum lleum Caecum Colon - rectum
21 0 31 44+0 68" 563+0Q61 2288+132% 631+0Q60 10 01+0 52 750+0 35® 4 82+024 1340 09
Qs 31 59+221P 604+038 2382+0Q90° 622+042 1091+083° 78 +Q 34> 539+068 144x015
1 00 3063+2 16® 595+080 2306+1 53 624+Q67 10 05+Q 63 7 81+Q 45> 536+048 148024
200 2228+3 042 5362042 2157+207° 5852067 964+095° 7 12+0618 524+078 142014
42 0 67587 63 10 54+1 092 42 75+4 04 13 77+1 01 28 41+2 14 23 61+2 26 Q 73+Q 88% 2 95+Q 38
Qs 70 865 89 11 69+Q 90° 45 29+2 38 14 20+Q 60 29 52+1 33 24 68+0 80 10 47+1 13® 3 18+Q 34
100 7288+776 11 21+0 37® 45 71+4 25 14 32+093 3037+184 24 70+1 90 10 89+0 69 3 29+Q 45
200 68 32+6 99 10 85+0 83 43 15+3 02 1326+1 15 28 42+2 13 23 62+1 24 10 63+Q 62 2 97+0Q 42
(P<Q 05), (P>Q 05)
M eans in the same column with different superscripts are significantly different (P <Q 05).
1 00% , (P <Q 05) 42 , 42

21 ,
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3
(P>Q 05); 2 00% , (P <Q 05) 21 ,
21 42
, 21 42
) (P>Q 05)
22
3 42 Q0 50% ,
15 50% (P <Q 05), 10 38% (P <Q 05) 16 26% (P
<Q 05), ' (v/C) 15 81% (P <Q 05) 38 23% (P
<Q 05), VIC ,
(P>0Q 05); 1 00% VI/C 24 94% (P <Q 05),
V/C , VI/C
, (P>0 05); 2 00% , v/
C 17. 22% (P <Q. 05) , VI/C
, e ,
(P>0 05)
, 0 50% ;
0 50% ; V/C 0 50%
3 42

Tah 3 Effectsof dietary stachyose levels on themorphology of the ntesthal mucosa n 42 - day - old broilers

/% Supplemental STP levels

Pattern Item 0 05 1 00 2 00
um Duwodenum 765 47+79 85 781 08+35 72 761 0552 58 744 89 +60 30
Villous height Jejunum 871 00+42 98 906 82+71 56 895 45+121 01 854 64 +49 23
lleum 645 01 93 52° 744 96 +37. 32° 718 32429 07 697 3564 74%

pm Duwodenum 146 89+13 64 152 06 10 07 152 6124 26 149 21 +11 37

Crypt depth Jejunum 141 84 +12 03" 127 11+1Q 15 134 56 +5 84 138 236 507
lleum 137.98+9 49° 115 54+8 24° 123 37 +8 27° 127 57 +10 10™

/ D uodenum 5 26+Q 84 5 15+Q 41 509+Q 84 5 03+0Q 66

ViC Jejunum 6 17 +Q 47° 714+039b 6 68+1 11® 6 19 +0 36°

lletm 4 68+0 62° 6 47 £Q 43° 5 84+Q 45° 5 48+Q 51°

(P <0 05), (P>Q 05)

M eans in the same row with different superscripts are significantly different (P <Q 05).
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- : 0,0 50%,1 00%,2 00%
- :Dietary supplemental STP levelswere 0,Q 50%, 1 00%,2 00%

1 (HE )
Fig 1 Microstructure of the jejunal mucosamorphology in broilers fed different supplemental levelsof dietary stachyose (HE stain)
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