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INTRODUCTION f#l th

. . . . . ° 0 .
Different binding systems have been investigated to manufacture value-added meat products that can be handled in the raw state. 0% ol w
main reasons this technology is under utilized is the lack of general information about the practical aspects of how the binders work 4 a0

processing methods affect the finished product. The objective of this experiment was to determine how different meat prCPe[ T

techniques affect the binding of two binder systems, Fibrimex™ and alginate, for restructured beef products. The effect of different modﬂft th

of particle size reduction (grinding, flaking, slicing) and particle size on the bind, and processing properties of restructured beef P a

were investigated. ' §
th

MATERIALS AND METHODS

Meat preparation @l ¢

Inside rounds (semimembranosus and gracilus muscles) were obtained from a federally inspected plant 4 - 5 days after slaughter. A'“ W R

trimmed from the surface. The size of all meat was reduced to give particles that were approximately 2, 4 and 8 mm in size (machlﬂeaB“\- s
set for 2, 4, and 8 mm). Meat was either sliced using a Hobart 1612 slicer (The Hobart Mfg. Co. Ltd, Don Mills ON), ground thrOugl‘1 : N b
AMFG32 grinder (Biro, Marblehead, OH) or flaked through a Model 3600 Urschel Comitrol (Urschel Laboratories, Inc., Valparals® b
equipped with heads 2K020060 (~2 mm), 2K-030150 (~4 mm) or 2K-030300 (~8 mm).

Product preparation i SR
Alginate structured logs were made with 0.5% sodium alginate (Nutrasweet Kelco, Chicago, IL), 0.2% calcium carbonate, a% o
gluconodeltalactone. Ingredients were mixed into the meat sequentially for 30 s each, in a Berkel BA-20 mixer (Berkel, Taiwan) for Girb 4
mixing time of 1.5 min. The mixture was then stuffed into pre-stuck fibrous casings (Devro-Teepak, Inc, Scarborough, ON) uomb’:
Handtmann VF80 vacuum stuffer (Albert Handtmann, West Germany). Fibrimex™ logs were formed using 10 % ﬁbrinogeﬁ/thr ol E
(FNA Foods, Inc. Calgary, AB) mixture at a ratio of 20 fibrinogen solution to 1 thrombin solution. Meat and Fibrimex™ were mixe o

sec in a Berkel BA-20 mixer (Berkel, Taiwan) and stuffed immediately into pre-stuck fibrous casings (Devro-Teepak, Inc, Scarborou i

" 4 : al)
using the same stuffer as above. Both systems were refrigerated overnight (~ 17 h) at 4°C. Logs were cut into 1.5 cm steakettes for a0 [

Bind of raw and cooked steakettes atmem N
The bind strength (Field et al., 1984) of four 1.5-cm-thick steakettes of both raw and cooked samples was determined for each t_fed o
using a TMS-90 Texture System (Food Technology Corp., Rockville, MD). The bind strength was measured as the peak force requir®
1.9-cm ball, with a cross head speed of 100 mm/min, to break through the meat steakette.

Cook yield and dimensional changes B
Four steakettes from each treatment were weighed before and after being cooked. A fifth steakette was also placed on the cook tray and FAR
copper constatan thermocouples were inserted into the geometric center to monitor temperature. Steakettes were cooked in a G34 o
Garland gas oven (Garland Commercial Ranges Ltd, Mississauga, ON) set at 218°C to an internal temperature of 74°C. Cook Yie[dd ol
calculated as the weight of the cooked steakette / weight of the raw steakette * 100. The average of four measurements was U5 4
statistical analysis. The thickness and diameter of four steakettes per treatment were measured at 4 locations per slice before al® ¢ \B
cooking. The average of four measurements was used to calculate the percent change in thickness and diameter. Dimensional changé® g
calculated as the raw diameter (thickness) - cooked diameter (thickness) / raw diameter (thickness) * 100. The average of four measur®
was used for statistical analysis. ‘
Statistical Analysis S
All data were analyzed using SAS (SAS, Cary, NC) balanced analysis of variance. Least significant difference was used to separate med”

RESULTS AND DISCUSSION oAt
The type of binder used significantly (P<0.05) affected the raw bind, cook yield and dimensional changes of restructured beef steﬂk A
(Table 1). Beef steakettes manufactured with the alginate binding system had a significantly (P<0.05) higher raw bind value than di il
beef steakettes manufactured with Fibrimex™. The raw bind values reported here for alginate beef steakettes are intermediate to the 11 o
reported by Shand et al., (1993), and the 6.7 N reported by Esguerra (1994). Shand et al. (1993) saw a reduction in raw bind values as ,a ol
water increased. This could partially explain why the values reported by Esguerra are less than those reported here. Esguerra ( ;1“
included 5% added water in the meat formulation. The large difference in bind values between the alginate steakettes and the Fibfime;\,ﬂ ,
steakettes indicate that alginate steakettes bind better at 4°C. Esguerra (1994) also reported that steakettes made with Fibrimex™ had lo a
raw bind values than alginate steakettes. ‘

0
Bind of raw restructured beef steakettes was also affected (P<0.05) by method of size reduction. Slicing meat for the manufact!® b
restructured beef steakettes resulted in a higher bind than did either grinding or flaking the meat (Table 1). The higher bind values cO%" g
due to the larger particles making up the steakette and how they affect the movement of the ball through the steakette. Fibrime“‘\ng
restructured steakettes needed to be handled with care to prevent tearing but alginate restructured steakettes were easier to handle. Iﬂcreasuld
Fibrimex™ content could increase raw bind but there is a danger of off-flavors (Esguerra, 1994) and raising the Fibrimex™ content wa
result in increased cost of the processor.

o
Cook yields of restructured beef steakettes were significantly (P<0.05) affected by binders but were not affected by either method of S,ﬁh
reduction or particle size. Restructured beef steakettes made with alginates had higher (P<0.05) cook yields than steakettes made
Fibrimex™ (Table 1). Altered cooking methods could improve the yields of beef steakettes made with both Fibrimex™ or alginates.
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Signif;

Cant . .

Particle size(P<0’05) interactions were observed for the bind of cooke
and method of size reduction and particle size (Table 2).

)fLL.’ Ihe o Ok
A ed
hf" Wag Strop Product was less (P<0.05) when meat was sliced than when it was groun

d steakettes between binder and method of size reduction, binder and
When alginates were used to make restructured steakettes the bind of
d or flaked. However, when Fibrimex™ was used, bind

it} Useq g mga nr ‘P’hen sliced meat was used. Bind values of cooked steakettes were similar for Fibrimex™ and alginate when sliced meat was
W en“ acture the steakettes. Particle size affected the two binder systems differently. The alginate system resulted in higher bind
i} that the particle size was smaller but with the Fibrimex™ system values were higher when particles sizes were larger. This suggests

0 usj - : S :
e g SIng alginates to manufacture restructured steakettes, smaller particles can be used. However, with Fibrimex™ larger particles
h 2 mm particle size had the lowest bind for the slicer and grinder but

0 ST, .
§ Partic%et a similar result. In general, cooked steakettes made wit
the i es were lowest for the flaker. The differences, however, are not significant for the grinder and flaker. This information suggests

ffel‘e
i . Nt levels of binders may be needed for different size reduction methods to achieve the same bind in the cooked product.
I‘;‘eﬂ‘ RS NCLUsIONS
; StI’UQtur
I € ; ; : s St : ;
Pl Sim d beef steakettes can be manufactured with either sodium alginates or Fibrimex™. The method of size reduction used to get

x™. larger particle pieces should

ilar res .
B be Usg, ults in the finished product for each type of binder system was slightly different. If using Fibrime
Alginates, however, have better

P S0 : . , =i ;
h'ndm Pro hat. the exposed surface area is smaller and there 1s more solution to coat individual pieces.
Perties with increasing surface area.
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iy Table 2. Interaction of binder, machine for particle
' Table , size reduction and particle size for bind of cooked
AN :
t:rif“ :Ze on ¢ eErffeCt _0f binder, machine for particle size reduction and particle reTstructured. best stt‘zakettes. - ;
" tef Steak aw bind, cook yield and dimensional changes of restructured l:eatment jteractions Cook bind (N)
wfol ! ettes. Binder * Method
. . be
daﬁer ®almep, Raw Cook  Diameter  Thickness Alginate Shicer 206
| % bind yield change change Slnlr(‘der :22223
Ing (N % % % aKer .
15 &
o "\lrgi ! ) (%) (%) Fibrimex™ Slicer 21.4°
] na . cd
: . Timt:er 9.8 77.1® 7.4 17.2° Grinder 17.5d
s 300 6220 13T 25.5° vz L,
o | Menog ot 02 0.8 03 0.7 ‘ : =
S]icer Size reduction Binder * Size
Grip 73 6938 10.9 20.1 Alginate 2 24.6°
! der b 4 22.9%
ot laker 6.4 69.8 10.6 22 Ean
| o SE i 69.4 10.1 22.7 e 8 224
o] Y "M 03 0.9 0.4 0.8 Fibrimex™ E 16.8°
T cd
w2 4 18.8
‘;94\ 4;?1 6.2 703 10.1 21 8 204
oy 6.6 69.9 10.5 213 SEM 14
i | W SEM 6.7 68.8 11.0 21.0 Method * Size
i I Vi 0.3 0.9 0.4 0.8 Slicer 2 18.2°
) . Me ns < St.andard error of the mean 4 o128
g o lgnifCam‘ivlth.lﬂ a column and treatment, with the same superscripts are not 8 23.7°
4t Y different (P<0.05) Grinder 2 20282
o ?QKNO 4 207
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