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Fundamental studies on the Digestion in the Domestic Fowl.
V. Effect of Grit on the Chemical Composition of Gizzard.

Yoji Yamarant and Isao Orant

Department of Animal Husbandry, Faculty of Fisheries and
Animal Husbandry, Hiroshima University, Fukuyama

(Fig. 1; Tables 1-5)
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Minced Muscle

«— Add 10vol. of 0.025M phosphate
buffer (pH 7.4)

Extract with mixing for 10 min. (thrice)

Centrif.
Extract Residue
«—Add 10% TCA soln. «—Add 10vol. of solvent
1. IM KI+1.IM phosphate
buffer (pH 7.4)
Centrif.
Sup. fluid ppt. Homogenize for 3 min. (thrice)
Non-Protein-N ’ Sarcoplasmic Centrif.
Protein-N Extract Residue
| Myofibrillar-N ) | Stoma-N

Fig. 1 Fractionation of Gizzard Muscle
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Table 1. Amounts of Grit Intake (g/head/week)
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Age in Size of Grit fed. (mesh) Grit intake per
Total 100g of Body
weeks 6~8 8~10 10~12 12~14 weight
[~2 0.6 0.6 0.41
2~3 2.5 1.9 4.4 0.67
3~4 3.1 2.1 2.4 7.6 1.90
4~.5 6.4 11.3 17.7 3.01
5~6 12.2 9.8 10.0 32.0 4.26
6~7 12.3 11.5 2.1 25.9 2. 66
7~8 12.7 9.2 21.9 1.84
Total 43.6 44.9 16.8 4.9 110. 2
Table 2. Amounts of Grit recovered in feces (g/head/week)
Age in Size of Grit recovered (mesh)
Total
weeks 6~8 8~10 10~12 12~14 <14
1~3 1.0 0.9 0.9 2.8
3~4 1.8 1.6 2.0 1.0 6.4
4~5 2.7 5.3 1.1 1.1 2.7 12.9
5~6 2.8 6.4 3.7 2.4 11.0 26. 3
6~7 2.4 4.4 2.0 1.5 9.8 20.1
7~8 1.8 3.5 1.5 1.3 9.5 17.6
Total 9.7 21. 4 10.9 9.2 34.9 86. 1
Table 3. Effect of grit on the growth of chick
Age in Body weight (g) Fce‘%nif;til;i (8 Feed efficiency
weeks A* B#* A B A B
0 38 38
1 69 69 44 44 0.70 0.70
2 141 145 127 126 0.57 0.60
3 253 363 210 210 0.53 0. 54
4 398 400 286 275 0.51 0. 50
5 582 588 278 282 0.49 0.49
6 729 751 444 444 0.33 0.37
7 945 974 550 525 0.39 0.42
8 1171 1190 578 556 0.39 0.39

*A: Average for the birds fed with grit.

**B : Average for the birds fed without grit.
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Table 4. Effect of grit on the development of gizzard

Age in weeks 4 8

Group A B A B

Body Weight (B.W.) (g) 398 400 1171 1190
Gizzard Muscle Weight (GMW) (g) 9.41 9.44 19.72 27.28
GMW/BW. (%) 2.36 2.36 1.68 2.30
Weight of gizzard mucosa (g) 1.01 1.04 1.77 2.25
Amount of grit in gizzard sac (g) 0 2.36 0 7.40
Longitudinal axis 4.06 4.02 4.74 5.20
STo Transversal axis 3.58 3.62 4.01 4.73
8 gﬁ, Width 2.00 2.02 2.31 2.65
7t L. axis/T. axis 1.13 1.11 1.18 1.10
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Table 5. Effect of grit on the gizzard muscle composition

Age in weeks 4 8

Group A B A B
Total N (mg) in whole gizzard muscle 675 670 1435 2060
Total N (%) in fresh muscle 7.16 7.10 7.28 7.55
° non-Protein-N 6.6 6.5 6.6 6.9
éﬂ % Sarcoplasmic Protein-N 25.3 25.0 24.7 24.6
§ e Myofibrillar-N 35.4 36.0 34.7 35.8
8.8 Stroma-N 32.7 32.6 33.9 32.8

Myofibrillar-N (mg) in whole gizzard muscle 239 241 502 737
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SUMMARY

In order to elucidate the cause of the active gizzard movement of chick fed with grit, the effects of grit
feeding on the development of chick gizzard and the myofibril content of the gizzard muscle were
studied.

After feeding two groups of 50 male broiler day-old chicks, one group with and another without grit,
for 8 weeks, the birds were killed and their gizzard removed for examination.

1) An improvement was hardly observed on the body weight gain and the feed efficiency with grit
feeding.

2) The development of gizzard was largely improved with grit feeding. The fresh muscle weight,
mucosa weight, size and muscle total N content of the gizzard from chicks fed with grit were all larger
than those from chicks fed without grit.

3) The percentage of myofibrillar N in the total N content of the gizzard muscle from chicks fed
with grit was 35.8% at 8 weeks old, whereas that from chicks fed without grit was 34. 9%. Although the
difference was not significant between these two values, absolute content of myofibrillar N should be
largely increased with grit feeding, since the total N content of the gizzard muscle from chicks fed with
grit was remarkably large compared with those from chicks fed without grit.

As the contractile tension of a muscle is thought to be directly related to the myofibril content of
muscle fibers, the increased myofibril content with grit feeding must be considered as a cause of active
gizzard movement.



