Mal J Nutr 1: 83-94, 1995 83

The nutritional value of some processed meat products in
Malaysa
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ABSTRACT

Per capita consumption of meat and mesat products in Malaysia more than doubled from 15.70
kg in 1970 to 35.71 kg in 1990. This increase in meat consumption is mainly due to the rapid
development and wide acceptance of value added meat and poultry products amongst Maaysian
consumers. Meat products such as burgers, sausages, hotdogs and nuggets are widely accepted
and consumed by al ethnic groups at home as well as in the fast food restaurants. The significant
expansion of the fast food industry and the increase consumption of processed meat products
makes it necessary for a re-evaluation of the nutritional quality of popular meat products currently
available in the market. This review paper described the quality of some processed meat products,
their proximate composition, meat qudity, use of non meat proteins and binders, and the use of
additives in the formulation of burgers, frankfurters, nuggets, bologna, chicken and beef balls.
Preliminary results on the protein efficiency ratio of local mesat products seemed favourable but
this sudy is limited to only one laboratory. In vivo and in vitro protein digestibility studies
indicated high values on the digestibility of locally manufactured meat products. Proximate
andysis of the raw materias used in the formulation of such products showed many with high fat
and low protein contents being utilized. The meat content was lower than the minimum amount
stated by the food regulation. This paper concludes that due to lack of information and studies on
the nutritional composition of processed meat products, concerned bodies should take positive
steps to generate reliable data to elucidate the actua nutritional composition of such products. It
is aso observed that many by-products from the anima industry from non-conventional sources
areincreasingly being utilized in the manufacture of processed mesat product.
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INTRODUCTION

Malaysia has achieved rapid growth in the
food industry sector. Of specia interest
currently is the significant development of
value-added meat products dominating the
chill and frozen section of retal outlets,
supermarkets and fast food chains of
restaurants. In 1983 the value of processed
food originating from livestock exceeded
1,600 million Maaysan Ringgit. Mdaysa
imported about 30,000 tons of red medat in
1985 and estimate for 1995 is about 45,000
tons. Lately, most of the red meat is
imported from India Poultry and pig
consumption are also expected to increase to
400,000 tons and 200,000 tons in 1995
respectively. Processed meats, especially hot
dogs and hamburgers are common food
items to many fast food outlets and
supermarkets. In 1989 processed meats
amounted to 45 million ringgit. Today, loca
producers have come out with many
processed meats, mainly burgers, hotdogs,
nuggets, sausages and meat bals and to a
lesser extent, bologna, mesat loaf, Salami and
cured meat products. The specifications for
Malaysian style processed meats are not
clear but the Food Regulations (1985) do
cover for minimum requirements for meet
content, microbiology safety and the use of
food additives for preservation purpose in
such meat products.

Research and devel opment on value-added
meat products are limited to only a few
inditutions, namely UKM, UPM, IMR and
MARDI. A literature search on nutritiona
information on local meat and meat products
reveaded some  food composition

data/information and isolated research
papers on the nutritiona quaity of a few
loca meat products. With consumption of
further processed poultry and mesat items on
the increase and the mesat industry utilizing
more raw materials for value added
products, it is important for scientists and
nutritionists to monitor the quaity of such
food products. This paper reviews some
R&D results pertaining to the chemica
composition, food additives, meat content,
and nutritional quality of some locdly
processed meat products.

FOOD COMPONENTS AND
CHEMICAL COMPOSITION

The most popular meat product in
Malaysia today is the burger (hicken and
beef). To date there are about 20 local
manufacturers of beef and chicken burgers.
Many used imported buffao meat (from
India) as the main component because it is
readily available a low cost compared to
loca beef for making beef burgers. For
chicken burger, trimmings and lower priced
cuts and spent hens are utilized for the
formulation. Many  other  non-meat
components are added in localy produced
burgers (Tables 1, 2). These include textured
vegetable protein, bread crumbs, starch, ox-
fat, soya bean, egg powder, potatoes,
groundnuts, gluten and caseinate. Loca
burgers also include additives, (phosphates,
monosodium  glutamate, sdts,  artificid
flavors, soy sauce, sugar and nitrate), spices,
(chilli, curry, peprika, coriander, galic,
onion, tumeric, ginger and others) colours,
(Apo-carotendl, sunset yellow,
EdicolOrange and Geranyl 2G) and
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Table 1. Loca brand names of beefburgers, manufacturers and ingredient

Broudd ratuiviess

Maryjaciuners

ir |yﬂ:-dl.|l-rn'_-.' o

A - FIKA
B - ANGLS
C - PRINCE

B - HALFOMAR

E - LITAMA

F -KB

G - AMIRUL

H - MESTI BEST
[ - WiSMA BURGER

J - BIFFI
K - RAMLY
I. - BALAM

Fillka Foods Company

Cold Slormage (M) Bhad.

Yoo Hiap Seng (M) Ehed.

Haltomar Sdn Bhed.

Syarikat Pernlagaan
Sri Utauna

Kok Wang Brothers

Byarikat Ammirul

Devinaark S B
Wiama Burger

Yeo Hiap Seng (M) Bhd.

Perusahann Burger

Ramly Maokml Sdn. Bhd,

Fika Foods Company

Beefl, onlon. veg. protein, sugar and
salt

Beel, soya, sall and splees
Beef, ox Fat, bread erumbs, sall snd
Eplees

Meat, veg. protein, salt, starch,
splees and flavourings

Beel, soybean, egg, bread, sall and
Eplees

Beel, egg, spices, groumndnul,
butter, starch, bread, salt

Beel, fal, starch, bread, salt smd
sploes

Beel, bread starch, sall and spices

Meal, Mavourings. soya bean,
H‘Flh:'l".‘l, polatoes, =&

Beef, sova bean protein, ondon, com
starch. sodivm chloride,
polyphosphate, MS5G, sugar

Beel, ox fal, soya proiein, spices,
sugar amcl salt

Beef, ax fat. soya protein, apices,
sugar and salt

*Ingredients ns printed on the packaging material

Source: H;ll'r_ll f1O88a),

food preservatives. The proximate analyses
of localy processed beef and chicken
burgers have beened reported by Babji
(1986; 1988a; 1988b), Bahji, Sayuwa and
Aminah (1985) and Babji and Letchumanan
(1989). We observed that in genera localy
produced burgers have lower protein and
higher fat and carbohydrate contents, when
compared to those from franchised burger
products. Table 3 shows the protein, fat,

moisture, ash and carbohydrate contents of
local beef and chicken burgers. The lower
protein content is due to substitution with
non mest components  mentioned
earlier,since beef and chicken (meat
proteins) are relatively more expensive than
non-meat components. Fat content did not
exceed 30% (maximum amount stipulated in
the Food Regulation, 1985) in most localy
produced burgers, but it is relatively higher.
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Table 2. Food additives formulated into various processed mests in Maaysia

At fewes Finders f Fiflers Sivown Cleslonirs Preseralioes
Conm Mour Breadenamba Corgway seed  Apo-carotenal HHA
Drexirome MNa Cascinate Chilly powder Beota-carotenal Glycenol

[ E I ] Sova leolate Curry powniler Browil HT Propylemegly ool
Blal3H Soyn Concenlrale  Pepper Edicol Orange  MNo-sorbuabe
Pl ey Sova Flour Paprika Greranyl 205 [ e Ere e
Mo FErythrolaabe EgE Powdler S Eleal B

Polyphosphiates Slarch Thv e Crernndal Pinlk TEHL

HBalt Etber Coriander

Sojra saLice Whead Flowur Cirariic

Sugar Carn Flour Onilan

Wine Ciroumcnni Turmeric

Chicksn oulllon Polaloes Busdard

Chicken Mavour T T

Baoon Mlavour GiT e

Pt ke Moo Choves

Tigpres of Meats wsecd i Processen] Meoals:

Besl Trirn S0-40VL Park

Beed Trim S0-80% 1. Oow Tl

Eeed Trimm FO-80V]L. Fre-emulsion

Beel Briskei fehicken Cal, casein, hot water)
Bulfalo Meat 40L Mechanioal Debaned Eeed

Chicken Meal
Chicken Fal
Source: From interviews and poraonal communleation with sonme locnl ment
manulhcturers

Table 3. Proximate analyses of locally processed burgers (wet weight basis)*

Brand  Protein Fui Muaisture Ash Carbohydrate
HaInes il (i) (i (") {"ul
A 12.6+0.4 22,003 53009 2000 BR300
B 10,8408 19,804 53.6x].2 2600 133224
C 15,911 .4 21.4=1.06 57.240,1 1B 4.0=1.4
D 14.2+().1 | & 4208 576201 2002 7911
E 13,8403 154225 39,6201 2,200} B0=27
F 15.140.1 14,938 63514 23200 466
G 13.4+1.2 233403 48.3=1.5 24400 12.7+£2.2
H 12,1401 | 5.0=1.0 64, 70,2 L9+00  6.3=1.0
I 12.74£0.3 | 96207 41.9+0.4 24:0.0  23.520.1
.4 14,3401 28724 24=16 254401 24240
L 14,4408 275112 53.5203 2300 076

* Mean values derived trom 3 sample per treatment Source; Babj (19%8a)
A = L are brand names as listed in arder in Table 1
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than those of the franchised produced
burgers.

Table 4 shows the quantification of meat
content, soy protein concentrate, and cereal
starch component in loca beef burgers.
Total pigment was taken as the best estimate
for meat content (Babji 1988). Totd
pigment ranged from a low of 0.51 mg/gto a
high of 3.10 mg/g of mest, corresponding to
235 to 70.1% meat content respectively.
All, except for two brand names of beef
burgers contained less than 65% meat
(minimum requirement stipulated by Food
Regulation 1985). Soy protein ranged from
15.4 to 36.5%. Beef burgers with lower meat
content seem to have more soya protein and
cereal added in the formulation. In an earlier
study, Babji et a. (1985) compared three
franchised beef burgers with seven popular

locally manufactured beef burgers. Table 5
shows that usng total pigment as an
indicator to measure meat content, the 100%
meat content of franchised burger is
equivaent to about 4.8 - 5 mg/g meat. Soy
protein concentrate, soya flour and cereds
are used to substitute meat in the localy
produced beef burgers.

The addition of other components such as
non-mest protein, water and food additive
are shown in Table 6. The Food Regulation
(1985) stated that processed meat should not
contain less than 1.7% nitrogen in the
organic form. In our study (1988) the total
nitrogen content ranged from 1.84 to 2.56%,
thus satisfying the nitrogen requirement. It
should be noted that non-meat components
such as

Table 4. Tota pigments, soy protein, cereal and mesat contents of hamburgers

Brand Tartal Jr}:'_gm-t'm.ﬁ“" sene protein” Cereal’  Meat contenl’
Names meE T cone i p

A 310 175 +0.% 2E T1.1=1.6
B 2.25 325+2.4 1.7 554 +£2.2
L 2.&1 17.004 0.5 2.0 (e IS
D 272 21.0+£2.0 |.3 6l.5=23
E (51 35405 28 2352210
F 1.53 ERRIEN N, 51 35702
1] 2.10 195 +2.2 1.8 36520
H 1.26 345416 1.1 35011

I 2.51 295+£24 3l 594 +23
J 283 18.5 4+ 0.8 274 564 =32
K 1.50) 155+1.7 0.9 525=24
L 2.08 200+ 1.5 4.2 G5 +0.4

3. based on wet weight {Rickansmud & Hennckson, 1967)

3-

I-n
2-n =13, based on Enzymatic technique (Morissey ef al, 1982)
n = 3. based on configuration method (AOAC, 1980

4-n =3, based on tofal pigments as an indicator of meat content,

Source; Babji (1988a)

A= L oare brand names as listad i osder in Table 1
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Table 5. Mean vaues of soy protein, cered, total meat pigment and estimated meat contentsin
local and franchised beef burgersin Malaysia*

Brand Soy Prodein SOy Cereal Tzl Estimoated

M s Cone. {96} Flowr (%) ) Pigmert {96) Meal [96)
Local

Prinoe L th g0 2.9 2.1 42
Angus 5.5 13.2 14 1.6 32
KB 4.5 L8 23.8 2.5 s ]
Fika 2.9 T.0 BT 3.3 GG
Halformar 2.5 6.0 15.3 2.7 Fl
Foo- O 2.4 h.8B 19.7 0.9 18
Thrifty 1.3 3.1 203 1.6 L+ ]
Franchisced

AW (.00 .0 0.0 5.0 100
M Dronald’s .0 0.0 0.0 4.9 1)
Wendy 0 0.0 3,0 4.8 100

*Mean values from 4 samples/reatment
Source: Babijl et al. (1985)

Table 6. Tota nitrogen content, phosphorus pentoxide, added water and Feder
number in locally processed hamburgers.*

Brand Fotal nirogen 0 Added warer Feder No
HEmEs vl ) il ol
A 208 {26 5.7 2.31]
B .54 {20 345 2.24
C 256 (1% 1.0 293
2 234 (1% 6.5 262
£ 2.34 (.21 239 203
F 254 (21 230 1401
{ 2,21 0,16 1.7 |.B6
Y 206 (3.2 25.0 353
i 2.14 {14 15.7 .15
2.34 (.16 | 8.8 1.94
K 2.35 {3, 20 X 3.29
i 241 e 1 7.8 1.73

* hean. n = 3, based wet weight
Source : Babgi (1988a)
A — L. are brand nanves as histed m order e Table §.
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soyprotein, cereals and other protein
components are aso formulated into locally
manufactured hamburgers. For beef burger,
beef trimming, chuck or buffao meat are
used with TVP, starch, spice mix, sugar,
MSG, onion and pepper. Some used egg
white, colours, and specid spice mix to
obtain products with flavour, colour texture
and taste to the liking of Maaysan taste
buds. In the last few years, manufacturers
have been looking serioudy into
maximizing the utilization of animd
industry by products. With export market
demanding more premium cuts and portion
of poultry mea, a new range of
unconventiond  byproducts ae  now
avalable in abundance for utilization in
value added meat products. These include
mechanicaly  deboned chicken meat
(MDCM), low qudlity chicken trimmings
(LQCT), high qudity chicken trimmings
(HQCT), bird breader cull (BBC) and breast
chicken trimmings (BCT), tons of each
being produced from five of the largest
poultry industry in Maaysa Tables 7 & 8
show the proximate compostion of

conventiona and unconventional protein
raw materias currently available from the
poultry industry. Tables 9 shows the
composition of protein, fat, ash and moisture
of various type of chicken meat products
that are locally manufactured. Many of these
products  utilized the  newly-found
unconventional by-products as shown in
Table 8.

BIOLOGICAL EVALUATION OF
MEAT PROTEINS

Babji and Letchumanan (1989) reported
on the rat bioassay for protein efficiency
ratio, in-vitro protein digestibility as well as
in vivo digedibility of protein in locdly
produced beef burgers and compared the
results with pure beef burgers as well as soy-
beef burger. Table 10 shows the PER values,
in-vitro and in-vivo protein digestibilities of
locally produced beef burgers with
comparison to pure beef, soya beef and a
casein reference. Although the PER values
were lower than pre beef and soya-beef,
loca beef burgers had

Table 7. Proximate analyses of raw material (Conventional and non-conventional proteins)
from poultry industry*

Fow Marerial Fuat £ Maoisiure (98)  Provtein (96 Ash (946)
Fillet B 0.13 =005 73052008 2621 2024 1.21 £0.01
Fillet B. B, 0.22 & (.06 406 £004 2346 £035 1.34 £ 0.02
SBL. B. |546=2.06  T32620.17 13.64£0.37 091 =002
SBOrH, (Tnmming)  1.39 = (L85 T297£004 2717 £0.32 1.06 £ 0,03
Breast skin 5060 =003 4304 2033 569014 018 =001
Leg skin BII5 =089 44123606 945024 031 =0.01
Meck skin 4542 £ 100 5184 £0.01 643 L0018 023 £ 0.02
MNeck 537015 T2ATE078 1234 £0.30 057 =001
Addipos fat 777922 13 19924001 0. 50008 —

SBL.B. — Skinless Boneless Leg, gred B

SBBr.B. — Skinless Boneless Breast, gred B

* Means value from 3 samples
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Table 8. Proximate analyses of raw material (Non-conventional protein) from a
poultry industry grading system.*

Faw Marerial Protein (%4) Farita)  Moisture (Y6l Ash (%)

LOCT 12582025 1B6E+093 6396056 0.56£0.01
HOCT 12352035 68140467 2E07+£045 (.8640.02
BCT 12852027 1968£082 63772 11%F 078002
BBC 1525036 1200084 7690070 (.88 £0.02
BBCL 1346010  B.294& (L8 G959 072 091 £ 004
TB 651 =003 689053 72532060 1LO7+0.01
MOWN w4Ze 15 20736 100 6306 1LE] 1424004
MM [158 =026 2547+028 S57.74+040 1.58+£0.06

* Mean values from 3 samples

Indicator:

LOCT - Low Quality Chicken Tramming
HOCT - High Cuality Chicken Trimming
BCT - Burger Chicken Trimming

BBC - Bird Breeder Cull

BBCL - Bird Breeder Cull {Leg)

PER vaue above 2.0, considered good in
term of protein quality. Recently, Babji and
lsmal (1993) did a prdiminay study to
evauae the protein qudity of imported
hotdog and compared it with two localy
produced hotdogs, dl made usng
unconventional protein by products raw
materials. The PER values of the two local
hotdogs were higher (279 and 2.02)
compared to the Imported hotdog from a
European country which had a PER score of
19. The in-vivo protein digestibility was
aso higher for loca hotdog in comparison
to the imported hotdog (Table 11). Further
studies on the most popular range of local
and imported processed meat products is
serioudy needed. Mechanically deboned
poultry meat (MDPM) has recently entered
the Mdaysian food market. Many imported
frankfurters from beef and chicken
contained mechanicaly deboned meat
(MDM). The chemical composition and
nutritiona quaity of MDM is different

TB - Trimming Breast
MDMN - Mechanical Deboned Meat
{Normaly

MDMC - Mechanical Deboned Meat (Cully

compared to norma mesat. Table 12 shows
the chemical composition of various type of
chicken parts. Generdly, the protein content
is lower than broiler meat and the fat content
is higher (120 - 28%). The ash content is
aso higher ranging from 0.6 - 1.4%. The
PER, in-vivo and in-vitro digedibilities of
MDPM using rat bioassay are shown in
Tables 13 & 14. Babji, Froning and Satterlee
(1980) reported PER values of 1.90 - 2.65
indicating good to excdlent protein
biologica vaue deriving from mechanically
deboned processing of meat. Digestibility
vdues are adso comparable to standard
casein. These results suggested that MDM
are beneficia in increasing the nutritional
content of such processed poultry products.
It has high contents of calcium, phosphorus,
iron and other minerds, but aso higher
content of fat. So nutritionists need to be
well informed of the chemica compostion
and the nutrient contribution from such
processed meat products.
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Table 9. Proximate analyses in some poultry processed products.*

Moisture []

oy Material Feal {4) Ash M) Protetn, {3}

DFF b 15.34 £ 1.33 1.97 + 0.08 13.01 £1.53 a@3.¥8x0,15
DFF & 17,682 = 0,08 2.0+ D.OF 884 + 028 5O.45+ 077
DPFrF  chp 12,20 + 028 .46 + O.75 11.88+ 067 4504 |.74
DPFE  cebr 9.31 + D21 208+ 0] 14.61 £ 1.78 &64.30 + 0.01
D¥FF o8 2.48 + 0.25 3.11 £ 0.07 15904 000 74062 &£ 0,22
8 Mg 6574 % 1.50 2.22 + .01 T80 + 048 6202+ 0,70
AY I 11.98 + 0.54 1,18+ D65 11804 41 6722+ 0.51
AY I 34.94 £ 0.60 326 + 0.01 1379+ 0.78 &1.8] £+ 000
AY chp 887 £ 0.04 2.53 x 0.00 T0u0d & 0.0E 64,94 + 004
AY el 1096 + 0.37 3.083 + D02 T.62 +£ 0,51 61.22+0.02
AY chw 21.50x 5.77 2.56 1+ 0.02 1012+ D02 &84.67 & 025
AY g 33.23 + 1.07 1.71 &£ 0.02 10,23 +0.08 S52.58+ 0.74
AY Izl 1743 £ 0.29 1.57 & 0.59 12,064+ 0,08 &G+ 007
Al I 17,5654 0.72 2.20x 0D.O3 B48 + 0L12  e3.80+ 0003
Al ch .84 £ 0.86 I BE + 0,00 1074+ DO 71,236+ 0,01
Bl hi 11.0% £ 017 2.76 + 0.06 1h¥5+ 0.00 &551+0.12
Ham bb 14,30 % 0,21 227t 0.04 17.11 £ G.0F 55560+ 0.02
* Mean values linom 3 samples

3T b = [P ehislein Burger AY cbv = Ayamas chicken ball vegetable
1 =i - P smoked Pk AY thsir foymrnas chicken ball rendang
DFr chyp - DFPF chicken ball plato AY nu@ - Ayamas mgget

PP obr — PP oldeken ball rendsang AY bl - Ayvaonas bologe

DFF os = QPP chicken sandwick AY — fyarmn al frankfurer

C5 pug — Cold Slormge mioagget Al chs - Ao Al chicken ball

AY I - fgrarmas hurger
AY I = Mypamas [rarks
AY chp - dgramas chicken ball plain

B kst
Faarm Esks

= Biffi Lol frank
= Ramkl beel burger

Table 10. PER vaues, % in vivo gpparent disgestibility and in vitro digestibility of locd,
formulated hamburgers and casein reference.”

Source PER -4 Adj, PER % Apparent Digestibi- % In Vitro

of protein x+ 8D, lity ' + 8.1, Digestibility
Pure 2.98 1 0.23ab 3.24 90.04 + 0.62a 85.57 ¢ 3.58
Mixture 2.04 +0.25b  3.20 §7.91 £ 1.66h B4.82 + 4.26
(70, 30§

Angus 2.26 ¢ 0.42d 2.48 B5.50 + 1.26¢ 82.94 + 4.15
Fika 2384+ 033d 250 B6.16+ 1.41be 83.3] 4 5.55
Ramly 2.451 0.27cd 2.66 85.50 + 1.96¢ 82.56 t 4.22
Thrifty 2.674 0.30abe  2.90 85.91 £ 0.81be H3.69 + 4.61
Casein 2.30 1 0.26d - 80.58 + 1.80a 87.451 2.96

U bbean saend staarsbinnd dlevsntion Imom 8 rats,

2 Mean of wo samples.
4 Menns with different alphabet are signicantly different (P < 0.08),
% Means and standard deviation of three samples.

Bovroe: Babji & Letebwmanan {1 8559),
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.Table 11. PER vaues and in vivo protein digestibility of chicken frankfurter samples.

Protein source * PER virlues In vive progein digestiifing
{ asein 1.15 03,01+ 2.01
AvamAl 2,79 24,304 7,45
DFP 202 1024 1.9
Doux 1.5} TEA5 +£ 8,63

#Samples of different brand of chicken frankfurthers.
Table 12. Composition of mechanicaly deboned poultry meat (MDPM)

Meat Type Frotein (%) Moistire 4! Fal 5 Ash %)
MM =14 Gl - TO 12 -28 0.6-1.4
Chicken back & neck® 14.5 66.58 17.2 .
Chicken back & neck” 9.3 63.4 27.2

Spent layers” 14.2 0.1 26.2

sSpent layers " 13.9 65.1 8.3 ~
Turkey frame meat” 12.8 70.7 14.4 -
Turkey frame mea(” 12.8 73.7 12,7

* Franing, G. W. (1870,

b Grunden, et. al. (1972),

© Froning , G, W, and Johnson, E. {1973).
4 Froning et. al. (1971).

Table 13. Invivo and in vitro measurements of protein digestibility of mechanicaly

deboned poultry mest.
Sample Iry vieo digestibilin” In .ru ro digestibiin® )
Cassin (ANRC) 01.20 eo00® 0
MM 8002 89,337
CMDCM B 11 SHYAHY
MLYTM B7.04 Ba.685°

.......

Poooled mean from 10 rals per treatment.

* Adjusted In vitro digestibility = 224,84 -~ 22 58 {x). [x = adjusted pi drop at
20 minutes).

= ANRL -~ Animal Nutrition Ressarch: Couneil.

Average of § runs; this casein was used o toat the multienzsyme activity

Belore eack rarn,

Avernge of duphicale runs.

source: Balygl ¢f, al. (1580,
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Table 14. Protein efficiency ratios for rats fed mechanically deboned poultry mest.

et PER uneovrecied PER corvected
Casein (ANRCT" 3.22 2.50)
MIDOM 3.0 234
ChM DM 311 241
MDTM 3.34 2.50
Casein (8% fat)" — 2.36
Broiler SN — 2.65
Broiler SNBK" — 247
Broiler BK.* 1.90

a Anirmal Nutntion Research Council.

b Average of |0 weaning rats'treatment.

¢ Data from MacMeil er. al (1978),
Souree: Babp et ol {1980).

CONCLUSION

Nutritional information such as proximate
composition and biologicd vaues (PER, in
vitro and in vivo digedtibility) are serioudy
lacking on meat products like burgers,
hotdogs and other processed meat products
in Malaysia. The data presented in this paper
is limited to one laboratory. There is a need
to conduct more studies on the chemica
compogition and nutritional evauation of
locdly processed meat products. The few
studies carried out earlier indicated the use
of non-meat proteins in many loca products,
some of which have lower protein content
and biologica vaue when compared to pure
meat samples.
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