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PROTEIN CONCENTRATES FROM POULTRY BY-PRODUCTS
Part II. Intestines, Legs, Skin, Skin-Cum Feathers
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Protein concentrates produced by autoclaving separately poultry intestines, legs, skin or skin-cum-feathers
contained 68.25, 60.00, 58.70 and 70.10% protcin respectively alongwith a considerable amount of fat, Ca and P.
Enzyme digestibilitics of the respective protein concentrates were 70.00, 73.00, 86.00 and 82.00%. Additionally,
protein concentrates from skin- cum-feathers were prepared also on semi-pilot plant scale.
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Introduction

Attempts have been made by various workers (o
isolate protein concentrates (PC) by subjecting poultry
by-products to stcam under pressurc [1-4] or by trcating
poultry wastes enzymatically [5-9]. Most of the work
conducted for the production of protein concentrates from
poultry wastes is in the form of patents, thus the technology
is not available for local fced processors. The protcin
concentrate (PC) produced can be used as a source of ani-
mal protein in feed.

Poultry wastes are abundantly available in the main
citics of Pakistan and can be utilized for the production of
PC. The objective of the study s to improve the nutritional
characteristics of the poultry by-products (particularly ke-
ratinous protcin) by making them more available to the di-
gestive enzymes of animal systems, thus cnhancing their
economic value and utilization.

Materials and Methods

Poultry by-products are collected manually from the
shops of butchers. All the poultry wastes, except intestines
(from which excrements arc first removed and then
washed), are as such stcamed under pressure. Skin-cum-
feathers poultry by-product is as such available; the ap-
proximatc ratio of skin to fcathers is 7:9. In the light of pre-
vious work the protcin concentratc (PC) were preparcd
from poultry by-products by the following method:-

Steaming under pressure. The poultry by-products
(intestines, legs, skin or skin-cum-fcathers) were weighed
scparately; placed in a metallic container and covered with
water, The by-products were autoclaved at 120° and the at-
mospheric pressurc of 15 Ibs. psi for 60 min. (or 30 min. in
case of skin).

After autoclaving the surface fat was skimmed, the
water was decanted off and the protein concentrate (PC)
obtained was rinsed with hot water, pressed manually to
remove fat particles, drained, dried in a hot air-oven at 70-
75°, ground, sicved, weighed and preserved in plastic bags.
The process was replicated three times.

Semi-pilot plant scale production of protein concen-
trate (PC) from skin-cum feathers poultry wastes. The para-
meters for semi-pilot plant scale production of protein con-
centrate (PC ) from skin-cum-fcathers were established in
the light of the laboratory cxperiments conducted success-
fully. However, here, besides the residue (PC-I), the
supernatant was further processed as depicted in Fig.1 to
obtain PC-IL

Proximate analysis of the protein concentrate. The
moisture content of the PC was determined by drying in an
oven at 105° for 6 hr [10]. Nitrogen was estimated by
Markham micro-method (II) and the nitrogen valuc ob-
taincd was multiplicd with 6.25 to get protcin valuc of the
sample [12]. The fat content was detcrmined in dricd
sample cxtracted with petroleum-cither, in soxhlet appara-
tus [13]. Crude fibre was determined by an acid and alkali
digestion method [14]. The ash content of the PC was ob-
tained by ashing the sample in a muffled furnace at 550-
560° [15]. Phosphorous was determined in an acid digested
sample using colourimetric technique [16]. A volumetric
method using a standard solution of ETDA and Cal red as
an indicator was used to determine calcium content of a
pre-ashed sample dissolved in HCI1 [17]. The analysis of
cach sample was conducted in duplicate.

The enzyme digestibility of the PC was determined
with pepsin solution in HCl1 (pH 1.5) by AOAC
method [18].

Results and Discussion

(A)  Percentage yicld of protein concentrate (PC)
from poultry intestincs, skin, skin-cum-feathers and legs is
11.37, 10.90, 26.47 and 27.50 respectively (Table 1).

The percentage of moisture content in PC prepared
from poultry legs is the lowest (5.90) and that of skin is the
highest, 8.10 (Table 1), Wilder [19] has rcported 8.5%
moisture content in poultry by-product mcal.

Protcin content of the PC produced from poultry skin,
legs, intestines or skin-cum-fcathers is 58.46, 60.00, 68.16
and 70.08% respectively (Table-1). In a previous study,
carricd out in these Laboratorics, the protcin value obtaincd
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for the PC, preparcd by autoclaving poultry feathers, was
82.30%. Hussein ct. al. [20] have rcported 74.20% protein
content of the meat-bone meal preparcd from chicken
waste. In the present study the protein value (58.46%) of
the PC obtained from poultry skin is comparatively low;
nevertheless, it is a little more than the protein value
(56.40%) rcported in literature [19] for poultry by-
product meal.

Percentage fat content of the PC prepared from poul-
try legs, intestines, skins or skin-cum-fcathers is 13.06,
14.76, 21.4 and 14.96 respectively (Table 1). As reported in
literature [2, 19, 21] fat content of PC/poultry by-products
meal varics from 16.40 to 39.75% according to the raw ma-
terial used and technique applicd for procceding it.

Raw material
(31.0kg skin—lcum-fcalhcr + water)
Autoclavcl (1 hr)

Skinl fat
----------- Fat (480.0 gms)
as a by-product’
Degant
l-Residue '—Supemalant
Washing | with hot I
water andl squeezing I
------ Liquid portion l
Draiping Water, evaporation
[:{"Dmincd mass I
| of PCI I-«Rcsidue
Drying | overnight Dryin % overnight
at 70%%- 75° at M° - 75°
Dry protein -Dry protein
[ concentrate l concentrale
PCI) (PCID
Grindingl and sicving Grinding I and sieving
Powdered -Powdered
PCI PCII
| ®12kg) | ©58kg)
Prescrllalion in Pn;scr\lalion in
plastic bags plastic bags

(Each result is the average of two observations)

Fig.1. Semi-pilot plant scale production of protein concen-
trates from skin-cum-feathers poultry wastes.

Crude fibre content is in trace (Table-1) in each of the
four samples of PC prepared. According to Trtik [2] the
mcals prepared from bones and feathers (1 : 4) and from
other (than bones) poultry wastes and feathers were found
low in fibre.

A notable amount of ash is present in the samples of
PC produccd from poultry by-products (Table 1), being
maximum (12.96%) in casc of PC obtained from legs; thesc
results correspond to the results (14.6% ash) reported by
wilder [19] in poultry by-product meal. A high amount 627
mg and 143 mg respectively of Ca and P is present per
100 g of PC produccd from poultry legs (Table 1).

Pepsin digestibility of the PC prepared from intes-
tines, skin or skin-cum-feathers is 84.10, 86.03 and 82.0%
respectively which values correspond to the value (83.3%)
obtaincd by Wilder [19] for poultry by-product meal.

(B) 8.12 kg. of PC-I were produced when 31.0 kg. of
skin-cum- fcathers poultry wastes were autoclaved for 1 hr.
Before the scparation of PC-1, fat (480.0 g) on the surface
of the liquid was skimmed as a by-product. Water from the
supcrnatant was cvaporated to get PC-IT which was dried
over night at 70.75°. The dry PC-II was ground, sieved,
weighed 0.58 kg (Fig. 1), and it was then packed in a
plastic bag.

Proximatc analysis of PC-I and PC-II prcpared from
skin-cum- feathers poultry waste on semi pilot plant scale
(Fig. 1) is shown in Table 2. Percentage yields of PC-1 and
percentage of moisture, fat, {ibre, ash, protein and pepsin
digestibility, all these valucs, correspond to the respective
values shown in Table 1 (when the PC was prepared on
laboratory scale). Percentage yicld of PC-II obtained from
supcrnatant (Fig. 1) is only 1.87% (Tablec 2); the protein
and fat value (72.80 and 17.10% respectively) are, in this
case little more than those of PC-I. Similarly, ash Ca and P
contents are comparatively a little more in PC-IT than in
PC-I (Table-2). Pcpsin digestibility in casc of PC-II
(78.0%) in about 3.0% lcss than that obtained (82.0%) for
PC-I (Table 2).

The protein concentrate produced by autoclaving
poultry wastes (intestines, legs, skin or skin-cum-feathers)
is expected to be used safely as a substitute for alternative
animal protein in poultry fecd. This asscrtion of these au-
thors is corroborated by the fact that Akkilic [4] prepared

TABLE 1. PROXIMATE ANALYSIS AND ENZYME DIGESTIBILITY OF PROTEIN CONCENTRATE (PC) PRODUCED BY AUTOCLAVING POULTRY

BY-PRODUCTS.
Poultry PC Moisture  Protein Fat Fibre Ash Ca% P % Pepsi
by-product (% yicld) Yo %o Yo % % (mg/100 g) (mg/100 g) digestibility
Intestines 1137 7.26 68.16 14.76 Traces 6.03 193 57 84.16
Legs 27.50 5.90 60.00 13.06 Traces 12.96 627 140 72.96
Skin 16.90 8.10 58.46 21.46 Traces 5.46 180 59 86.03
Skin-cum-feather  26.47 6.46 70.06 14.96 Traces 5.89 141 43 82.00

Each result is the average of three observations.
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TABLE 2. PROXIMATE ANALYSIS AND ENZYME DIGESTIBILITY OF PROTEIN CONCENTRATES (PC) PREPARED ON SEMI-PLANT SCALE BY
AUTOCLAVING SKIN-CUM-FEATHERS.

Protein PC Moisture Protcin Fat Fibre Ash Ca P Pepsin
concentrates (% yield) % % % % % (mg/100 g) % (mg/100 g)% digestibility%
PCI 26.01 6.55 70.21 1490  Traces 5.69 139 42 82.01
PCII 1.87 6.30 12.82 17.11 Traces 7.18 151 49 78.90

Each result is the average of two observations.
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