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Correlation and regression analysis between apparent nutri-
ent digestibility, small intestine histomorphology, and productive
performance in broiler chickens fed bio product additive
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ABSTRACT: The objective of this study was to determine if a relationship exists between apparent nutrient
digestibility, small intestine histomorphology, and productive performance in broiler chickens fed bio product
additives. Broilers were fed commercial-type diets for 35 day, and data were collected for evaluation during 5 week
of productive performance. During 14-21 day, Feed and feces collected were used to nutrient analysis and determine
apparent nutrient digestibility. Broilers were killed in 21 day and small intestine (duodenum and jejunum) were
removed to determine VH, CD and VH:CD. The result showed that the crude fiber and ether extract digestibility was
positively correlated with VH and VH:CD. Additionally, the VH and VH:CD was positively correlated with average
daily gain and negatively correlated with feed conversion ratio of broilers.
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Table 1 Mean * SD of apparent nutrient digestibility, small intestine histomorphology, and performance

Variable Mean + SD Minimum Maximum
Dry matter digestibility (%) 78.76 £4.31 60.74 88.27
Crude protein digestibility (%) 76.12 +6.53 60.72 88.00
Crude fiber digestibility (%) 49.83 + 14.99 27.30 76.15
Ether extract digestibility (%) 82.92 £9.82 62.37 98.22
Gross energy digestibility (%) 80.26 + 5.60 61.79 91.02
Duodenum histomorphology

-Villous height (um) 1,333.52 + 381.08 614.00 2,181.00

-Cryptal depth (um) 219.50 £ 74.23 90.00 439.66

-Villous height : crypt depth 6.34 £ 1.62 1.70 10.50
Jejunum histomorphology

-Villous height (um) 1,028.24 + 365.96 517.05 2,159.00

-Cryptal depth (um) 186.01 + 78.06 94.30 487.02

-Villous height : crypt depth 5.77 £1.65 0.04 9.93
Average daily feed intake (g/day) 55.55 + 8.62 38.18 76.55
Average daily gain (g/day) 96.88 + 15.03 64.69 150.17
Feed conversion ratio 1.75+£0.19 1.40 243

Table 2 Correlation of apparent nutrient digestibility with small intestine histomorphology, and productive

performance of broiler chickens fed bio products additive

Small intestine histomorphology

Apparent nutrient digestibility

Productive performance

Parameters Duodenum Jejunum
DM CP CF EE GE VH CD VH:CD VH CD VH:.CD ADG ADFI FCR
DM 1.000 0.706** -.0163 -0.126 0.416** -0.033 0.072 -0.140 -0.063 0.199 -0.229 -0.004 0.012 -0.001
JcCP 1.000 -0.030 0.309* 0.234* 0.084 -0.083 0.161 0.028 0.085 0.003 0.301** 0.153 -0.117
Apparent nutrient | CF 1.000 0.173 0.011 0.095 -0.09 0.203 0.554** 0.207 0.485* -0.206 0.027 0.232
digestibility' EE 1.000 0.723* 0.369* 0.168 0.261 0.614** 0.302 0.552** 0.327 -0.008 -0.288
GE 1.000 0.031 -0.144 0.115 0.227 0.101 0.107 0.046 -0.103
VH 1.000 0.237** 0.462** 0.682** 0.204* 0.250* 0.313** 0.179 -0.200**
< Duodenum - CD 1.000 -0.609** 0.299** 0.850** -0.543"* -0.254** -0.094 0.304**
Small intestine VH:CD 1.000 0.271** 0549 0.766** 0.560** 0.262* -0.554**
histomorphology” VH 1.000 0.497** 0.469** 0.454** 0.367** -0.179
Jejunum CcD 1.000 -0.068 0.096 0.303**
VH:CD 1.000 0.509** 0.296** -0.391**

ADG
Productive ADFI

performance®  FCR

1.0000 0.753** -0.332**
1.000 0.349**
1.000

" DM= Dry matter, CP= Crude protein, EE=Ether extract, CF =Crude fioer, GE=Gross energy
? VH= Villous height, CD= Cryptal depth, VH:CD= Villous height : cryptal depth
® ADFI=Average daily feed intake, ADG= Average daily gain, FCR=Feed conversion ratio

* = P<0.05 and ** = P<0.01
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