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The occurrence of amylase in the crop 

mucosa of fowl had been reported by Nitsan 

and Madar (1978) and Rodeheaver and Wyatt 

(1986). The amylolytic activity of pancreatic 

extracts has been extensively studied in different 

avian species at varying levels of nutrition by 

Hulan and Bird (1972) and Moran (1982). 

Famer (1960) and Rodeheaver and Wyatt (1986) 

reported the occurrence of amylase in the avian 

bile. The role of intestinal amylase has been a 

subject of controversy, though its occurrence 

has been reported by Ariyoshi et al. (1964), 

Pisharody (1970), Osman (1982) and Rideau et 
al. (1983). 

Perusal of available literature revealed that 

study on the levels of amylase activity in 

different regions of the digestive tract of 

Japanese quails has not so far been conducted. 

So it was thought worthwhile to study the 
amylase activity of different regions (crop, 

pancreas, bile and small intestine) of Japanese 
quails of both sexes so as to have an assessment 
of amylase activity in different regions of 
digestive tract and the relative importance of 

these regions in starch digestion. 

Materials and Methods 

The amylase activity at a particular region 
was studied in a set of 24 Japanese quails (12 

males and 12 females) selected from Kerala 
Agricultural University Poultry Farm, 

Mannuthy. Therefore, for studying the amylase 

activity at four different regions, four such sets 
had been utilised. Ninety six, six week old 
Japanese quails (equal numbers of males and 

females) were selected at random and reared in 

separate compartments of the cage for a period 
of two weeks in order to get familiarized to the 
experimental conditions. They were reared on 

standard adult quail ration (Panda, 1990 and 

Philomina, 1994). Feed and water were 

provided ad libitum. 

The birds were sacrificed as they attained 

eight weeks of age by decapitation. The body 

cavity was exposed and the whole of the gastro-

intestinal tract was dissected out. The organs 

such as pancreas and gall bladder with bile were 

taken and weighed immediately. The crop and 
intestine were exposed, washed out with ice cold 
normal saline, mopped off the moisture from 
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the innerside, mucous membrances were 
carefully scrapped out from these regions, 
weighed immediately and homogenised in 
Potter-Elvehjem glass homogeniser in 
appropriate volumes of ice cold physiological 
saline. The amylolytic activity of different 
regions was estimated by the method of King 
and Wootton (1959). 

Statistical analysis of the data was carried 
out as outlined by Snedecor and Cochran (1967). 

Results and Discussion 

The amylase activity of crop, pancreas, gall 
bladder bile and small intestine of male birds 
were 47.98±10.49, 59.89±3.36, 156.23±27.72 
and 234.38±38.96 somogyi units/g of tissue 
respectively. The corresponding values in 
female birds were 13.26±4.46, 38.72±2.59, 
87.65±13.36 and 103.23±8.08 SU/g of tissue 
and the overall mean value when the results from 
both sexes pooled were 30.62±6.65, 
49.30±3.03, 121.93±16.86 and 168.81±23.78 

SU/g of tissue. Amylase activity was highest 

(168.81±23.78 SU/g of tissue) in the small 

intestine (duodenum) and lowest (30.62±6.65 

SU/g of tissue) in the crop of both male and 

female quails. Though the occurrence of 

amylase in the crop has been reported by various 

workers they were of the opinion that crop 

amylase had relatively a minor role in the 

enzymatic digestion of carboydrate. Hans 
Fisher and Weiss (1957) were of the opinion 

that extirpation of crop in chicken did not 

interfere with the normal development or egg 

production. According to Turk (1982) crop was 

primarily a storage organ. The lowest amylase 

activity observed in the crop mucosa of Japanese 
quail was suggestive of a relatively minor role 
of the crop in starch digestion. 

The pancreatic amylase activity 

(49.30±3.03 SU/g of tissue) in Japanese quail 

was comparatively lower than that of the bile 

and small intestine (Table 1 and Fig.l). 

Table 1 Amylase activity indifferent regions of digestive tract of eight week old Japanese quails 

Birds 
Amylase activity in (Somogyi units/g of tissue) (Mean±SE) 

Crop Pancreas Gall bladder bile Small intestine 

Males' 47.98±10.49 59.89±3.36 156.23±27.72 234.38±38.96 

Females2 13.26±4.46 38.72±2.59 87.65±14.36 103.23±8.08 

Overa113 30.62±6.65 49.30±3.03 121.93±16.86 168.81±23.78 

t values 3.0464" 4.9908" 2.1965' 3.2953" 

1 &2 -Average of 12 birds; 3 —Average of 24 birds (12 males and 12 females); 

4 —Comparison between males and females 

"P<0.01 'P<0.05 
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Fig. 1 Amylase activity of crop, pancreas, bile and intestine of Japanese quails 
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Osman (1982) observed that in chicken 
amylase activity in the pancreas was higher than 
in the intestine which was not in agreement with 
the observations of the present study. 
Rodeheavei• and Wyatt (1986) reported that 
sonication of the pancreatic homogenates 
significantly increased the apparent activity of 
alpha amylase 35 fold over unsonicated 
homogenates. In the present study, homo-
genisation might not have liberated all the 
intracellularlyaecumulated enzyme, which may 
be a reason for the lower amylase activity 
observed in the pancreatic extracts. 

Birds are unique in having the presence of 
the digestive enzyme amylase in the bile. The 
bile fi•om the gall bladder of Japanese quail had 
a higher amylase activity (121.93±16.86 SU/g 
of tissue) when compared to pancreas and crop 
in Japanese quails (Table 1 and Fig.l ). Major 
portion of amylase activity in the intestine might 
have been contributed by the gall bladder bile 
as recorded by Ariyoshi et ~l. (1964). According 
to them, relatively high digestability of starch 
in panci•eatectomised chicken was related to the 
contribution of amylase fi•om the intestinal 
mucosa and bile. 

In the present investigation, the highest 
amylolytic activity (168.81±23.78 SU/g of 
tissue) observed in the small intestine. 
According to Fai•ner (1960) studies involving 
entracts of intestinal mucosa lead to possibly 
incorrect conclusions because of contamination 
with enzymes of pancreatic, hepatic orbacterial 
origin and also by tissue enzyme which we~•e 
not secreted into the lumen of the intestine. 
However, it can be inferred that though amylase 
was present in the secretions of upper digestive 
tract the major site of action of amylase was in 
the small intestine. 

The amylase activity in male and female 
Japanese quails when compared, male birds 
exhibited significantly higher amylase activity 
in all the regions studied than the females 

(P<0.01 in case of crop, pancreas and small 
intestine and P<0.05 in case of bile). No reports 
have been traced out to compare the influence 
of sex on the amylase activity of the avian 
species. An interesting observation noted in the 
study was that the while the quails were reared 
in sepal•ate compartments of the cage for either 
sex, birds exhibited a difference in their feeding 
behaviour. The male quails preferred the 
comparatively coarser maize particles of feed 
while the females preferred finer particles of 
oil cakes. According to the Hulan and Bird 
(1972) the avian pancreas adapted not only to 
dietary regimes, but also to the predominance 
of the particular substrate in the diet on which 
the enzyme acted. They also noticed that 
whenever a greater• amount of carbohydrate was 
ingested, the amylase out put per milligram of 
protein secreted by the pancreas was also 
increased. Taking these aspects into 
consideration, the increased amylase activity 
observed in different regions of digestive tract 
of male birds could be explained as a normal 
response of the bird to the increased intake of 
carbohydrate rich diet. 

Summary 

Ninety six, eight week old Japanese quails 
(equal numbers of males and females) were 
utilized to quantify the amylase activity in crop, 
pancreas, gall bladder bile and small intestine. 
Amylase in each region was quantified in a set 
of 24 birds (12 males and 12 females). Among 
the various t•egions studied small intestinal 
mucosa exhibited the highest amylase activity 
and the crop mucosa exhibited the least activity. 
Amylase activity of gall bladder bile was greater• 
than that of the pancreas. It can be concluded 
that the initiation of starch digestion occurred 
in the crop, continued even in the small intestine 
and small intestine acted as the major site of 
starch digestion utilising amylase of small 
intestine, pancreas and bile. The higher amylase 
activity observed in the various tissues of male 
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birds may be a response to the preferential 
uptake of carbohydrate rich maize particles by 
the male birds when both sexes were provided 
with the same ration. 
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