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INVESTIGATION OF THE INFLUENCE OF CARBOHYDRATE ADDITIVES ON PROCESSES OF MASS EXCHA
BEEF MUSCLES DURING CURING

Lisitsyn A.B., Lubchenko V.1, Goroshko G.P., Motovilina A A.
The All-Russian Meat Research Institute, Talalikhina 26, 109316, Moscow, Russia
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The present report contains results of nvestigations carried out aimed at studying the influence of carbohydrate additives on cha —
muscle mass during curing and on the yield of the finished product.

Beef muscle M triceps served as an object of investigations.

qud®
In the first series of experiments the influence of the type of a carbohydrate additive (sugar, maltodextrin or glucose) was dSbY 1}
quantity of an additive being determined based on the equality to the glucose equivalent (1 % sugar /code S/ was replace® ™
glucose /code G/ or by 3,0 % maltodextrin /code M3/).

ihe o
In the second series of experiments the influence of a quantity of maltodextrin added (1 % /code M1/ and 2 % /code M2/) ©OF
process and on the yield of a product was investigated.
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The brine prepared had a specific volume of 1.077 g/cm, it contained a carbohydrate additive, the content of sodium nitrite in it W o
The meat raw material was was brine injected with a one-needle injector in the quantity of 20 % brine to the mass of meat anmp ol
Then it was dipped into the brine, the quantity of the latter was 50 % to the mass of meat raw materials, and cured there at the 1€

2-4 C for 1-3 days.

. ‘ he
After every twenty-four hours beef muscles were weighed (with three-minute pre-draining) and their samples were taken. T
products were manufactured from samples cured in the brine for 1-3 days.

The heat treatment was performed in a steam-air medium with the temperature of 85-88 C up to 76 C inside the muscle. b
Mass losses were evaluated according to the formula:

P(t) = 100* [ GH - G(t) J/GH,
where GH is an initial mass of a sample, g;
GK is a final mass of a sample, g. off‘lﬁ
For an initial mass, either a mass of a sample by the beginning of the stage being analyzed (i.e. after brine injection, in 1,2 or 3 days o
or a mass of raw materials after brine injection was taken. For a final mass, a mass of a sample after a proper stage (in 1,2 or 3 day’
and cooling the finished product) was taken.

The yield of products was evaluated by the ratio of a mass of the finished product to an initial mass of a sample before brine injectio™

Experimental findings are presented in Tables 1 and 2. :
Table 1. Changes in parameters of beef muscle M.triceps samples during curing with the use of carbohydrate addit'ves
No. of experiment Parameter values in the different stages of treatment
and of samp}e ‘sht‘d
initial after injection after curing after curing after curing ﬁﬂ'dﬂd
i day 2 days 3 days pré
1 2 3 4 3 6 !
Mass losses, % to the mass of samples after injection
1
1§ 0 6,7 - - 3
o bg 0 6,0 8,0 : 5 :
315 8 0 5.8 8.2 8.5 28’7
4 G 0 5.8 ) ) 258 ~
5 G 0 4,7 9,4 - 3
6 G 0 5,9 7,04 5,92 284
7 M3 0 430 ’ : 28'3 .
8 M3 0 6,67 10,0 - 33*6
9 M3 0 5,90 7.24 5,86 26*0
10 Ml 0 2,87 : : 275
11 MI 0 4,17 417 - 32’6 ~
12 Ml 0 0,56 1,11 2,78 25'7 I,
13 M2 0 2,20 : - 274 N
14 M2 0 1,18 0,0 ! 32*6 %
15 M2 0 1,52 1,52 1,14 24, N
Losses (-), gain (+) in total solids, % to total solids in the initial raw material %
1S 6,1 10,9 - . 0 t
2 S 8,75 12,5 132 " 0 T}
3 S 5,1 6,74 5,0 13,3 80 S %
4 G 6,0 14,2 : - 23
5 G 8.5 9.1 7.2 : Ay B
6 G 5.9 45 9.7 16,1 24 3 b
7 M3 5.8 13,4 - - 6,9 ‘h‘
8 M3 8,6 9.4 6,8 - 24
9 M3 6,1 9.0 10,6 21,9 24
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mt_l: 2 3 4 5 6 - 17

1 I\l\ﬂ 56 72 : 3
2 83 7.4 8.3 ) 63
L 5 6,6 9.3 17,5 8.5
o 8.9 ; - 15,2
4 Ny 8.7 , s
L 9.5 12,3 13,6 : ;
6.4 13.6 14.6 33,1 223
1&g Moisture content in samples, %
S 75,9 78.7 76,1 : - 7.2
i 77,6 79.7 76,7 77,0 ; 717
s 76,7 79.4 78,0 77.8 74,9 70.5
B G 76,0 788 75,8 ! 3 72,6
5 o 76,2 78.5 173 76,5 X 73,1
R 75,7 78.6 77,5 76,1 75.0 72,5
o 75.4 78.3 75,7 g - 69,4
Bk 762 78.5 76,8 75,1 . 69.6
iy 76,4 79.1 72 76,5 74,7 70,0
e 75.0 78.0 77,0 ; X 70,0
e 75,8 78.2 77,4 77,2 : 71,3
By, 76,4 79.1 772 76.5 74,7 70,0
i 76,3 79.0 78,5 : J 69.2
15 76,6 78.9 78,1 78,0 ; 72,1
M2 77.0 79.6 77,9 77.7 75,2 70,0
l g Salt content in samples, %
2 1,33 2.30 A : 220
3 g 1,33 2,30 2.80 . 2,50
4 g 1.33 2.40 2.85 2,95 2,60
R 133 2.45 : i 2.30
6 G 139 2,40 2.90 ‘ 2,60
7 1.33 2.36 2.85 3,00 2,70
i 133 2.45 : - 235
M3 1.33 2,57 2,90 ; 2.65
Q\L 2 3 4 5 6 7
s 1,33 2,50 2.80 2,96 2,75
1 m 1.33 2.70 b ] 2.40
2 1,33 2.60 3,10 3 2.72
13 133 2,65 3.00 3.20 2,90
1q ﬁg 1,33 2.70 4 i 2,45
15 1.41 2.70 3,30 : 2.70
M2 1.35 2.65 3.20 3,30 2.85

Table 2. Yield of the finished product, % to the mass of non-cured raw materials

Curg
o
wi“m& Yield of the finished product in samples with:
sugar glucose maltodextrin
S G M3 Ml M2
1
2 83,8 85,6 86,0 87,5 88,6
3 79,2 82,2 80,0 81,1 82,0
M 85,3 86,2 88,0 90,0 90,5
Magg
V0SS : " . % . o
2§lueg in eo/s during the heat treatment were lower in samples with carbohydrate additives as compared with samples containing sugar (mean
T=k17 ang 2"810 the mass of raw materials brine injected were as follows for samples with: sugar - 31,03, glucose - 29,47, maltodextrins - 29,4,
iy . <8:23)
tgp ., S I ] o : . : it e
QQHCIU elo account that a gain in total solids of samples during their curing 18 mainly the result of salt penetration from brine, it can be
,Ifsmern andthat the use of carbohydrate additives increases the speed of salt diffusion into muscles. It is also confirmed by a higher salt
2}‘& Meg, by a higher gain of total solids in samples containing carbohydrate additives after one day of curing,
T’Sl, 65 salt content after 1 day of curing was the following: in samples with sugar - 2,33 %, with glucose - 2,40 %, with maltodextrins -
Bhed | and 2,68 % respectively.
dayS Analysis (Table 2) showed that the yield of a product after 2 days of curing and applying the massaging process was lower than after

the .

| 0 . . ; . : .
n"esti Curing (in samples with sugar by 6,1 %, in samples with maltodextrins by 8.0, 8,9 and 8.5 % respectively).

Ratj . : %
ons carried out allow to draw a conclusion that carbohydrate additives accelerate salt penetration into beef muscles and increase
of the finished product.
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