CONTROL OF LIPID OXIDATION IN COOKED MEATS
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INTRODUCTION g6t
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The curing of meat is an ancient art which originiated in salting, one of the firs Pos 41t
cim &

for preserving meat, Current meat—curing practice involves the additlion of nitrite, at
and salt; sugars, ascorbates, polyphosphates, and spices may also be added. Sodium nicri 754
are the most important ingredients of the curing mixture. Nitrite has the ability to 1mp9ta z 19 e
flavour, antimicrobial activity, and antioxidant properties to the meat, (MacDougal ﬁiﬁ of :cg

Hadden et al, 1975; Hauschild et al., 1982) the lattec being respounsible for the eli“‘inatithouf- 281
warmed-over flavour (Igene and Pearson, 1979). The use of nitrite is certainly not ¥ 19 40

problems. Although nitrite is not particularly dangerous per se, it does under certain £ amine"‘nd
such as the high temperature reached in frying bacon, brings about the formation of nitro® dine i
cured-meat products (Sen et al., 1973). Some of these compounds, such as N-nitrosopyrr? clﬂ"g
N-nitrosodimethylamine, forme?i—by the reaction of nitrite with amines, are known to be cak Lt
As a result of concern over health hazards associated with nitrite, efforts are being made

its level of addition, or eliminate it entirely (Shahidi et al., 1984). e
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Since no single compound is expected to >£mpart all of the key functions of nitrite, - havé

involved in the preparation of a multicomponent curing system. To achieve this, “¢ 14 an
syuthesized the cooked cured-meat pigment, dinitrosyl ferrohemochrome (DNFH), in good yie 1
pure form from beef red blood cells (Shahidi et al., 1985). To achieve oxidative
curing mixture must also include an antioxidant “and/or a sequestrant, individually or in B iof
An antimicrobial agent, such as potassium sorbate, may also be added to ensure micr
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) ice fat. [t was then
dded directly to the meat
i lled 1 . r't iixture
x d of 1. 40 min to rea
r] od. After cooling to room
i blender and stored in plastic bags
) valuat on day 1, and after /, 14,
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: " some ©
evaluation showed that meat “cured py so° ch 88

nitrite—=cured meat. Preliminary organoleptic
better systems was similar in flavour to nitrite-cured meat., An antimicrobial agent» Spcture5
potassium sorbate, sodium hypophosphite or monoethyl fumarate, was also added to some of the ©
to ensure the microbiological stability of the systems.
grite
A "meat—curing” system has thus been developed which simulates th wltiple functions o nerial'
reasonably well. The cured-meat pigment is preformed from a readily available rav che

Yxidative stability is achieved by several combinations of chelators and antioxidants w ap
The system is completed by the addition of a1 rmﬂsi“

same time, preserves the cured-meat flavour.

antimicrobial agent. Further research on the antimicrobial activity of some of the moré P

systems, with and without antimicrobial agents, is in progress.
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Table 1. Effect of Some Common Antioxidants on the TBA Numbers.?

Days of storage at 4°C e

No. Meat System 3
1 7 14 21 28
15
1 no additive 4,39 11.49 11.0 13.28 13.29 8-3[’
) dl-ag-tocopherol (200 ppm) 1.95 7.52 6.37 6.77 21 gl
3 BilA (200 ppm) 0.23 0.50 0.53 0.48 s 08
3 BHA (30 ppm) 0.25 0.43 0.50 0.46 0.5  1.¥
5 BHT (200 ppm) 1,33 <092 42433 1,99 - 2e0% wdl
6 BHT (30 ppm) 2.3} Boblo ALl sidhe30: ol 0.3
7 PG (200 ppm) 0.19 0.27 0.30 0,30 0.27 3'03
8 PG (30 ppm) 1.07 2.66 2.79 2.68 2,66 0.4
9 TBHQ (200 ppm) 0.39 0.44 0.38 0,40 0.4 0%
10 TBHQ (30 ppm) 0.32 0.58 0.30 ;,. 18 0,40 0'1‘5
11 THBP (200 ppm) 0.39 0.43 0.30 0.40 0,43 gl
12 THBP (30 ppm) P L T 1.23 1,73 . 1e62

am 5 .
The meats contained 70.1 + 0.2% water and 10.7 + 0.2% fat.




Table 2. Effect of Sequestrants on the TBA Numbers?
Days of Storage at 4°C

Ne 2

e Meat System  § 7 14 21 28 35

1 "

2 no additive 4.95 8.96 10.50 11.67 12512 13.73

3 citric acid (500 ppm) 2.74 8.08 8.77 10.01 10.79 12,62

4 monoglyceride citrate (500 ppm) 5.40 8.57 8.23 9.92 9.39 9.16

5 -'hi?i‘:l)TA (500 0.31 0.64 0.71 0.86 0.90 0.96

6 DTPA (50U ppm) 0.29 0.38 0.33 0.34 0.33 0.36

7 monosodium phosphate (3000 ppm) 5.60 10.56 10.53 10.06 10.66 11.01

8 disodium phosphate (3000 ppm) 4.56 9.19 9.58 9.8% 10.49 9.2V

9 SHMP (3000 ppm) 1.41 3.46 4,70 6.00 7.88 8.78

10 STPP (3000 ppm) 0.31 0.58 0.90 1.05 1.39 2.07
\ SPP (3000 ppm) 0.35 0,32 0.39 0.48 0.69 1.13

a,
Tt . p £
Ne meats contained 72.4 + 0.,2% water and 10.5 + 0.2% fat.

T
T 3. Effect of Pickle Ingredients on the TRA Numbers?
No Days of Storage at 4°C
g Meat System
1 % 14 21 28 35

é no additive 4,39 11.41 11.00 13.28 13.76 15.46
3 salt (2%) 7.04 11.36 11.06 12.40 14.60 15,75
4 sucrose (l.5%) 5.61 10.36 11.05 —_ 12.83
5 sodium ascorbate (550 ppm) 1.98 5.73 132 7.40 7l 22 8.23
6 ascorbic acid (500 ppm) 1:63 5.45 5.39 5.81 7.01 —_
7 e€rythorbic acid (500 ppm) 1.53 5.89 5.67 5.65 7.80 —_—
8 ascorbyl acetal (1000 ppm) 0.47 0.90 0.68 0.55 0.63 1.27
9 ascorbyl palmitate (1000 ppm) 0.34 0.85 0.48 0.63 0.72 1.06
10 sodium nitrite (25 ppm) 1.10 2.90 2.82 3.38 4.62 6.79
11 sodium aitrite (50 ppm) 0.82 2.63 2.60 3.10 3.86 3.9¢
12 sodium nitrite (150 ppm) 0.50 0.55 0.58 0.58 0.60 0.63
13 DNFH (12 ppm) 0.39 8.10 7.32 9.64 9.08 9.89
14 DNFH (24 ppm) 0,09 4,98 4,26 5.70 5.06 7.14
15 sodium hypophosphite 5.54 9.54 9,92 11.47 12.43 12.08
lg potassium sorbate 121 9.79 10.61 9.04 9.49 10,07

monoethyl fumarate 4,02 8.10 8.18 3.41 9,73 10.16

The
Neatg contained 70.1 + 0.2% water and 10.7 t+ 0.2% fat.
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Effect of Alternative Curing Mixtures on

I a
IBA NumbersS$

Meat System

no additive 5.95
salt (2%) + sugar (1.5%) + sodium 3o 35
ascorbate (550 ppm)
(2)+sTPP (3000 ppm) 0.58
(2)+DNFH (12 ppm) 0.59
(3)+DNFH (12 ppm) 0.24
(5)+sodium hypophosphite (3000 ppm) 0.27
(5)+potassium sorbate (2600 ppm) 0.64
(5), but with SHMP (3000 ppm) 0.38
(5), but with SPP (3000 ppm) 0.33
(5), but with Na?!{DTA (500 ppm) 0.40
(5), but with DTPA (500 ppm) 0.51
(5)+BHA (30 ppm) 0.28
(5)+TBHQ (30 ppm) 0.22

8The meats contained 69.9 + 0.1% water and 10.6 #






