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Plant gelling agents for the production of canned meat
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SUMMARY: For canned meat products like corned beef, coarse comminuted meat is heated in cans. An enhanc®

amount of meat juice separates during the heating process. After cooling this liquid has a low gel strength and it is com

gs O i

improve the strength by adding connective tissue (rind, sinew) or gelatin. This gels are stable at storage temperatur e
n\

20°C. At higher storage temperatures it liquefies. The purpose of our experiments with carrageenan and agar-agar inc?
and fully preserved "German Corned Beef" was that limited knowledge is available about the suitability of marine hYdroc
for producing canned meat products. The gelling capacity of the examined carrageenan-preparations on the market wee
different; only some of them proved to be sufficient. Also in case of agar-agar we found a variation in the different Produc
important aspect is that some agar-agar-products are able to carry a bad taste over to the meat products.
INTRODUCTION: For canned meat products like corned beef, coarse comminuted meat is heated in cans. An €M
amount of meat juice separates during the heating process. After cooling this liquid has a low gel strenght and it iS cor™ ,
improve the strength by adding connective tissue (rind, sinew) or gelatin. This gels are stable at storage temperatures of

I
20°C. At higher storage temperatures it liquefies. Higher storage temperatures are usual in Southern countries and the

f]\ v

meat must be microbiologically stable and firm for cutting. This is possible by adding 1 % carrageenan or agar-aga"’ W’ 5‘,5

! 20
pork, beef or corned beef. Agar-agar and carrageenan are marine hydrocolloids, produced by extraction of mariné ald®

"Gracilaria Gelidum" (agar-agar) and "Chondrus Eucheuma Gigartina" (carrageenan). These hydrocolloids have @ hig" #
i ents
waterbinding capacity and gel strength which guarantees the firmness to cutting at 30°C. The purpose of our experlm o
1aple
carrageenan and agar-agar in canned and fully preserved "German Corned Beef" was that limited knowledge is avai®

the suitability of marine hydrocolloids for producing canned meat products. y/
v
MATERIALS and METHODS: The raw material was beef from cow fore-quarters, defatted and sinews roughly i

The meat was cut into fist-size pieces, salted with 12 g/kg curing salt for 4 days at 5°C. The cured meat was filled it w
hi

cooked at 95°C until a cooking loss of 30 % was reached. After cooking the meat was grinded. Meat and broth were
down to 40°C. Now various amounts (0,5-1,0 %) and kinds of carrageenan and agar-agar also in combination with e p
chopped rinds of pigs in different amounts (5 and 10 %) and pre-cooked as well as combinations with gelatin of diﬁere dd'ﬂg
strength and 0,3 % of an spice mixture were added. in order to prevent a formation of clumps a whisk was used Wh" m(’
the carrageenan, agar-agar or spices into the broth. The proportion of the broth was calculated so that the final We'g
corned beef corresponds with the initial weight of the raw meat. Broth and meat was good mixed and filled in a|um|r1 o
100 grams. The cans were closed and than heated up to 120°C at 2 bar pressure for 30 minutes (rotation and Sta”dm "
to a Fc-value of or higher 4,5. After some days of storage the cans were brought for 24 hours to 20°C and 30°C; Sens g etréf
tested and the firmness measured with a penetrometer S & R, falling rod of 98 g, a calott with a weight of 50 g and @ ¥
time of 2 sec. : depf
RESULTS and DISKUSSION: It is not possible to produce "corned beef with with jelly" ("German Corned Beef") In, ,g‘f

p
E i 055!
from the treatment of the rinds, as fully preserved cans which are stable for cutting at 20° and 30°C. However, it 15 P d”"

al
produce fully preserves stable for cutting at 20°C but not 30°C by adding 4 % of a special beef gelatine (280 bloo™ .
adjusted technique of processing in cans appropriate to the heating process (100 g cans, size 73 x 58 mm). Using ; FFE
proportion, however, it is necessary that the initial material is low of connective tissus in order not to be under 75 %

content of the product.
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The

0 ’ . . g ol
ffereq Carageenan-preparations on the market vary strongly in their gel strength (consistency), the taste neutrality is

So StI'Or]

Pagy

Not
9. The selection of the preparations has a decisive influence on the quality of the final product. Only the cappa-

On of ¢
he Carrageenans is suitable for the production of corned beef or a like meat products.This cappa-carrageenan

Need
S Potasei; e -

g SSium ions for a sufficient gel stability. However, for sensory reasons (bitter taste) the proporion of potassium
'de in ¢

DOSS'b he Carrageenan preparation should not be over 20 %. With the appropriate carrageenan preparations of 1 % it is
|

le to
Iotg Produce corned beef with gelatin without sensorical restrictions. Standing heat treatment should be used. At

On hea
ttreatment one will find the formation of dull, soft gel proportion which can be traced back to the fat-stabilizing effect

USed c
arraQeenan-preparations. In combination with added rinds of pork and carrageenan processing is the

0
Ong
entratiOn of carra

The 5 geenen decisive for the cutting stability at 30°C. An addition of 1 % carrageenan has proved as sufficient.

|
e o addition

nSiVation b of 5 % pork rind to the corned beef with gelatin influences the cutting stability unessentially, but leads to an
m}“utes) e C_Olor and palatability by improving the meat and spice flavor. The heating time of the rind (5 minutes and 60
an - = O Influence an the consistency (Table 1). The exchange of rind with gelatine in combination with carrageenan
% nofcommended since it creates only disadvantages concerning the consistency and taste.

Stre”gth b

It
POssible to use the Carrageenan-Preparations according their specification. There are differences in the gel

Y the Species of algae, origin of the algaes, harvesting and cleaning process as well as the standardization of the gel

g ; roydad(.jmg Potassium chloride and sugar. Therefore each carrageenan preparation has to be checked on the suitability
UCtion of corned beef or alike meat products.

St b g agér‘agar-preparations offered in "Food-grade" quality may have distinct differences concerning their influence on the

tg final Product (Table 2). 4 of 11 checked agar-agar-preparations showes almost none or only small influences on the

e g ‘
'ng the highest allowed amount of 1 %.

T
% COrne

d beef~recipis with carrageenan and pork rind/results of the sensory evaluations

<)
Beg /Batch Ny 1 2 3 4 5 6 7
Broth d 70 70 70 70 70 70 70
Rinds 24 19 24 19 29 25 20
. B o
\Riﬂds Mnutes heated) = - 5 10 - 5 10
( X
mn
Qﬂrr 1Nutes heated) 5 10 - = - = <
agEena

1 ik 1. 14 - i

Sensory Examination

* * * * - #
* * * * - -
* * * # * *
+ + e o * o
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Table 2: Corned beef recipis with agar-agar, carrageenenan and gelatine/results of the sensory evaluations bl
13 ‘&

Recipe (%)/Batch Nr. 1 2 3 4 5 6 7 8 9 10 Y 12 3

Beef, cooked 70 70 70 70 70 70 70 70 70 70 70 70 4 iB]

Broth 29 '\ 2900520, ., 29" 20l 0RRER0. 200 09 D9 | 20i g2 220 B

Carrageenan i - - - - - = . s s 't = A N%

Agar-Agar - i i 3 1 i 1} 1 p i 1 1 1 ; L\

Gelatine = = o - .l e T 2 o 3 _ _ i 8

Sensory Examination ‘m
20°C * * % * * * * * * * * o ) ‘ T,

Cutting stability at o] ™~

30°C. * * * * + * * + * * + #

Taste + * + + * o * + - * o o ; b
8
8y

* Fulfilment of quality expectation

+ Small devitation

# noticeable faults

o disting faults

- strong faults o
iqc

‘Table 3: Corned beef recipis with agar-agar, pork rind and gelatine/results of the sensory evaluations s
%

12

Recipe (%)/Batch Nr. 1 2 3 4 5 6 7 8 9 10 11 t

Beef, cooked 70 70 70 70 70 70 70 70 70 70 70 5 t

Rinds, cooked = - = # 5 5 5 5 5 5 5 Lﬁ '

Broth 29,75 29,50 29,25 29,00 24,75 24,50 24,25 24,00 18,00 18,00 21'50 2/ o

Agar-Agar 05:25"10,50 "W0,75 1,00 40,255 10,5 0,75 21700 = = § 3’,‘ ‘

Gelatine - - - = - - - - 7,0 7,0 3& ®

Sensory Examination . .

Cutting 20°5C B + * * = 3 * % * * * ; Wg

stability at 30°C - + + * o =y Te * o 2 o 2 W

Taste * * i = * * g 4 % 4 * Cy

Batch: 9 + 11 beef gelatine, 280 bloom * Fulfilment of quality expectation
Batch: 10 + 12 gelatine 270 bloom + Small devitation

# noticeable faults

o disting faults

764
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Orned beef recipis with agar-agar and gelatine/results of the sensory evaluations

[_Pe (%) /Batceh N
BEQ e i 2 3 4 3) 6 7 8 9 10

'
’ COO
Brmth keq 99,5 85 70 70 70 70 70 70 70 70
Agy - 14,5 29,5 28 26 24 24 24 27,75' 2575
T~aga
‘Gl 0,5 0,5 07’5 = = = = = 0,25 0,25
i atln
\ - ~ - 2 4 6 6 6 2 4
‘ g Sensory Examination
| tlng
‘%ﬁb' 202C - */+ * o + * * + # +/4%
| 1]
‘Ta Hey at 30°c o + * - - - - - o o
NSte
* * * + + + + + + #
ey,
3 CHE
Bateh 6 and 9 - 10 peef gelatine, 280 bloom * Fulfilment of quality expectation
B&tch 98latine 260 bloom ; + Small devitation
9€latine 240 bloom # noticeable faults
o disting faults
= strong faults
Th
€ oth
er , ;
Or train ol agar‘agar-pre;:)aranons however affected the taste from small to strong, named old, dull, mouldy, musty, fishy
z Iy_ hi
‘”creaSe 'S bad taste come from a poor cleaning while producing the agar-agar. A better cleaning process however
S the
o ; s
% Pletg OSt of the agar-agar . Only a few preparations revealed the demand that adding 0,5 % agar-agar and a
te re
I : il s , :
Stoy % o Placement of the cooking loss by broth a corned beef with jelly could be produced which was cutting stable at a
20

Cand 3pec after heating treatment as fully preserves in cans of small sizes (73 x 58 mm).

! COrne
Uiy there 9 beef was getting drier and softer when exchanges 5 % of the broth to cooced rinds. At recipes with 5 % rinds

t e n 4 . :
'Ssue ecessafy to add agar- agar of at least 0,75 %, better would be 1 %, higher propotions of soluble connective

dist :
o Q‘elatin b the formation of an agar-agar matrix (Table 3). This observation could be observed too at the combinations
a
a S :
Sar-agar, Combinations of gelatin and agar-agar showed no advantage (Table 4).

; N
bty 3, USIONS: The cappe i i jum i
*The iy € cappa structure of the carrageenan can be applied only, but it needs potassium ions for a strong

i
8 ert ‘ el ‘ : :
Xafmne #Ste of potassium chioride limits the content in the carrageenan-product to 20 %. The gelling capacity of the

W arra = }
Stoy geer“IDrOducts on the market was different; only some of them proved to be sufficient. Also in case of agar-agar

0 Variat' : ; ,
Ver to N in the different products. An important aspect is that some agar-agar-products are able to carry a bad taste

Cat , 4 i S5 EH
Products. with suitable agar-agar-products the use of 0,5-0,75 % agar-agar is sufficient. The application of
SSUe ang the

Rer
CEs.
N.

DTMANN,R.(

an m
hecuve .

se plant gelling agents at the same time hinders the formation of strong gel structures.
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