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ABSTRACT

A simple type of snack was developed out of the mixture of wheat flour,
cassava flour and pulverized meat offals. Wheat flour, cassava flour and
pulverized dehydrated bovine lung, liver, spleen and bome were mixed
together with water to form dough. The dough was steamed, cut into thin
slices and dried. The snack contained 4.3% protein, 150mg lysine/100g
protein, Smg/100g iron, 151.5 mg/100g calcium and 20 ug/100g vitamin A,

INTRODUCTION

Feeding the vast population of the world is the major challenge today.
Protein malnutrition remains as unsolved nutritional problem of developing
countries. Public health problems related with vitamin A and iron deficiency are
particularly serious (Edourd, 1985; FAO/WHO/UNU, 1985; Monsen, 1988;
Leitzmann, 1990; Carlier et al., 1992; Coutsoudis et al., 1992). Health disorder
due to deficiency of calcium also can not be underestimated (Ming, 1986;
Heaney, 1986; Desai et al., 1990; Chen et al., 1992).

Meat by-products constitute 50-60% of the slaughtering yields depending
upon animal species. Utilization of meat by-product is important for the viability
of meat industry. Meat by-products are used for both edible and inedible purpose.
There are some edible meat by-products, which have not been optimally used for
human nutrition. Sensory acceptability is the main governing factor in the
utilization of meat by-products for human consumption. Liver has appealing taste
and it is used in the industrial manufacture of sausage and meat extractive. Spleen
and lung are edible but they are not highly acceptable. Spleen is sometimes used
in some traditional cooked sausage. Use of spleen and lung in cooked sausage in
only partially successful (Bitte et al., 1981; Shaikhova, 1984; Diaz et al., 1990;
Zharinov et al., 1994). Porcine and bovine lung is mostly wasted. Liver, lung and
spleen are good sources of protein and essential amino acid lysine. Bovine spleen
is very rich source of iron. Liver is rich in vitamin A. Bone is good source of
dietary calcium. Mihajlovic and tgeﬁovic (1984) have recommended use of bone
derived calcium phosphate in food.

The objective of the present study was to develop simple type of snack
containing bovine lung, spleen, liver and bone and evaluate its nutritional value.
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MATERIAL AND METHOD

PROCESSING OF MEAT BY-PRODUCTS

Fresh bovine spleen, lung, blade bone and liver were obtained from the
municipality slaughterhouse of Stuttgart, Germany. Covering capsules and
adhenng fats were removed from the spleen. Trachea, aorta, bronchial tubes and
adhering fat were removed from lung and the lung lobes were cut into slices.
Lobus sinister laternlis of liver was washed and cut into slices. Spleen, lung and
liver were pasteurised by dipping in hot water (90°C) 1n a cooking vessel till core
temperature reached 70°C. These were minced through a 3mm plate of meat
mincer. Spleen was mixed with 500 mg/Kg sodium bisulphite. The liver was
mixed with 0.1% by weight of dry sausage starter culture (Gewuerzmueller,
Germany). The liver was filled in plastic pouch, vacuum packed and allowed to
undergo fermentation at room temperature for 26 hour. Sodium bicarbonate
solution was then mixed with the liver to raise the pH to over 6.5, and the
fermentation was further continued for another 30 hours. The fermented liver
was again pasteurised. Spleen, lung and liver were spread thin on tray and dried
in mechanical dryer at 40°C. Blade bone was cleaned by scrapping and
removing the adhering meat with a knife. Condule and cartilage were cut and
removed. Bone was then fed to the double wave breaking machine (Karl Schnell,
Germany) to break in small pieces. The bone pieces were reduced to 25 mm
particles with the cutter machine (Karl Schnell, Germany). The bone pieces were
cooked in boiling water for about 1 h, after which they were washed with hot
water. After drying in hot air the bone pieces were fed again to the cutter
machine and reduced in size to 3 mm, which were further ground to <0.25 mm
size with a grinding mill (Retsch GmbH & Co. KG, Germany).

These prepared dry meat by-products were mixed in the proportion of
spleen (10): lung (50): liver (50): bone (10). This is henceforth called mixture of
meat by-products.

PREPARATION OF SNACK

Ingredients used for the snack preparation were obtained from the local
market. Dry ingredients were mixed in a Hobart mixer. Water was added and
dough was prepared. The dough was filled in a tray (6 mm depth) and steamed
(97°C) in a cooking vat for 1 h. It was left overnight in cold room to improve
firmness and slicing property. It was then sliced in thin strips (1.5 mm thick)
with a meat slicer which were then dried in air (25°C temp. and 33% Rh) in a
mechanical dryer for 4 h. The formulation of snack is presented in Table 1.

SENSORY TEST

The snack was fried in oil (190°C, 100-120 sec) until light brown in
colour and presented to the test panel consisting of 28 university students. The
test panel evaluated colour and appearance, texture, taste attributes and overall
acceptability of the samples according to a 9 point hedonic scale as following
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like extremely, 9; like very much, 8; like moderately, 7; like slightly, 6; neither
like nor dislike, 5; dislike slightly, 4; dislike moderately, 3; dislike very much, 2;
dislike extremely, 1. The acceptability of the snack was decided on the basis as
described by Fliedner and Wilhelmi (1989). The product which obtained 80% of
the scores 1n the "like (6-9 points)" hedonic region was considered "acceptable”.

CHEMICAL TEST

Moisture, protein, ash, crude fat and vitamin A were determined in
compatibility with the official analytical methods of Federal Republic of Germany

(Amtliche Sammlung von Untersuchungsverfahren nach § 35 LMBG, 1987).
Amino acid was determined by the following method: Weighed 5-10 mg sample
powder in a reagent glass. After the addition of 1 ml of 6 NHCI the reagent glass
was heat sealed under vacuum and protective nitrogen gas. The sample

Table 1 : Formulation of Snack

Ingredient Parts by weight

Cassava flour

Wheat flour (Type 405)
Mixture of meat by-products

D
&

Onion powder 0.12

Garlic powder

Paprika powder

Monosodium glutamate ,
Salt

.N |
N

was hydrolysed at 110°C for 24 h and subsequently HCL was removed in a
rotating evaporator. The residue was taken up in 1 ml of buffer (sodium
acetate/acetic acid/formic acid, pH adjusted to 3.4, 3.6, 5.4 and 11). Amino acids
in hydrolysate were determined by Biotronik LC 3000 amino acid analyser under
following conditions : Flow rate of buffer: 0.2 ml/min; Flow time of buffer: 49
min separation time and 24 min regeneration time; Sample volume: 20 pul;
Column, internal diameter and height: Polymer of cation exchanger, 4 mm and 14
cm; Derivatising reagent: Ninhydrin

The samples of spleen and liver for iron estimation, and the sample of
bone powder for calcium estimation were digested in accordance with the official
analytical methods of Federal Republic of Germany (Amtliche Sammlung von
Untersuchungsverfahren nach § 35 LMBG). Iton and calcium in wheat flour,
cassava flour and snacks were analysed as following: A 35 ml of acid mixture
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hypochloric acid was added to the sample and the digestion was carried out as per
the following heating programmes:

Wheat and cassava flour: 50°C 1 h 75°C min, 100°C 2 h, 150°C 1 h;
Snack samples : 50°C 20 min, 75°C 20 min, 100°C 2 h, 150°C 1 h.

After cooling (fat removal, whenever required) suitable dilutions were
prepared. Interference of phosphorus to calcium was prevented by adding a
suitable amount of 5% LaCl; solution. Iron and calcium were measured by atomic
absorption spectrophotometry (AAS) according to the official analytical methods
of Federal Republic of Germany (Amtliche Sammlung von
Untersuchungsverfahren nach § 35 LMBG). The concentration of iron and
calcium were measured by atomic absorption spectrophotometer (Perkin Elmer,
Model 3030) at 248.3 mm and 422.7 mm respectively either directly or with the
help of the addition method.

RESULTS AND DISCUSSION

The summary of the sensory test results is presented in Table 2. The
texture of the snack was liked by 96% of the panellists. The product was well
expanded and had a crisp and light bite. The taste was liked by 82% of the test
panellists. The results of the sensory test showed that taste and texture of the
snack was acceptable. Only 57% of the panellists liked the colour. The colour of
the snack was brown to dark and might not have been liked by all panellists.

Table 2: Sensory Quality of Snack

T R

Colour and appearance

The most frequent hedonic point assigned by the panellists to various
sensory attributes is presented in Table 3. It showed that most of the sensory test
participants liked moderately colour and appearance, texture and taste.

Table 3: Most frequently assigned hedonic points to snack (n=28)

Overall acceptability
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The nutritional composition of the prepared meat by-products is
presented in Table 4. The processed lung, liver and spleen contained very high
protcin. Bone protein 1s nutritionally not important. Lung, liver and spleen are
found as excellent sources of lysine. Spleen containing 302 mg 1ron 1in 100 g was
found to be very rich source of dietary iron. Meat iron is physiologically more
valuable than clemental tron that i1s normally used for 1iron enrichment in food. The
processed bone contained 24.6% calcium. The chemical composition of the snack

Table 4: Nutnitional Comwposition of Processed Meat by-products

Meat  by- lysine (g/100g m calcium
roduct %o % rotan % p p mg/100g %0)
lﬁ.lﬁ_
7.7 105 [13  |258 [ND
Spleen 792 | 8.0 302 ND ND
Bone |44 260 [ND |14 [ND__|ND |24

Note:- ND = not determined

Is presented in Table 5. From the same table nutritive value of the snack can be
compared with the mixture of cassava and wheat flour. It can be seen that the
content of protein, iron, calctum and lysine 1s higher in the snack than the
mixture of cassava and wheat flour. It showed that the addition of meat by-
products to cercal and root tuber like cassava tmproved their nutritional quality
in terms of protein, lvsine, 1ron and calcium content. Root tubers in general
contain low amount of protein. Fresh cassava contains 1% protein (Souci et al.,
1989/90). The work showed that sensorically acceptable snack with improved
nutritive value could be made from the mixture of cassava, wheat flour and meat
by-products. Nutrition of low income developing countries is cereal-based.
Lysine i1s first limiting amino acid in cereals. A survey showed that the small

children of the developing countries did not get adequate supply of lysine
(FAO/WHO/UNU, 1985).

Table S: Chemical Composition of the Mixture of Wheat and Cassava Flour and
Snack

Parameter Mixture of Wheat and Snack

Cassava Flour

12.30
4.34
0.27

Moisture (%)
Protein (%) 1.78
Fat (%)

Ash (%

Iron (mg/100g)
Calcium (mg/100g
Lysine (mg/100¢g
Vitamin A (ug/100g)

Note:- ND = not determined

2.35

0.52

(s
(W

é|H|H%|

20
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liver in cereal based formulated food like snack can improve lysine intake in the
small children. Similarly, use of beef spleen in the formulated food can be
helpful in reducing anaemic health problem. Bone powder may be used for
calcium supplementation in food to increase its dietary intake.
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