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Of § e Starch

wat derived from different botanical sources (potatoes, corn and wheat) is because
er-h

inding capacity frequently used as one of the ingredients of meat products.
aSinellaSt.few years, some chemically modified stgrches have beeﬁ developed which are
{ imw tg ¥ being used in other .branches of the food industry. In this connection, it was
! S
hmbss ??eparation of meat products. Theoretically. better results could be expected with the
lght‘mlnked' Starches than with the native ones, in particular in products processed at
Withperatures (under sterilization conditions). Therefore, experiments have been carried
Qreadded r§e different meat products, to which three types of 'cross linked' potato starch
%SSFTanké 1.e. a hamproduct (2% starch added), a luncheon meat (4% starch added) and skin-
1 Urters (4% starch added). The hamproduct and the luncheon meat were processed at
The C and the skinless Frankfurters at 1050C.

Te
EEQWZSIES Showed that in the three products investigate@, th diffe;ent starches had a
pOtr~bind§ter‘binding capacity than polyphosphates. No significant differences concerning
at st ing Capacity could be observed between the products prepared with 'cross linked'
narCh and those prepared with native potato starch, not even in the products pro-

€ sterilization conditions.
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}eggppliquéglnélre de différentes sources végétales (pommes de terre, mais et froment) a
Fwiahidern.\reqUemment a des produits de viande pour sa capacité de lier 1'eau. Pendant
%Qnrw th;}eres années l'industrie de l'amidon a développé un nombre d'amidons en les mo-
www”ws & ”l?QEmeﬁt, Ces amidons modifiés ont &été appliqué de plus en plus aux autres
Qﬁi;ﬁ mog ;. -Rdustrie de produits alimentaires. C'est pourquoi il est intéressant si les
Peuvent aussi servir pour les produwits de viande. En principe on s'atten-
€ pouvoir hydratant des amidons 'réticulés' serait meilleur que celui de
urtout quand il s'agit de produits traités aux températures élevées. On a

be = lon par rapport & trois produits de viande différents, i savoir un pro-
S Jambon cuit (2% d'amidon additionné&), de 'luncheon meat' (4% d'amidon addi-
Toi Saucisse de Francfort sans peau (4% d'amidon additionné).

s R 5 ] = . = . : . = : . = - -
‘Dmlo s O amidons 'réticulés' originaires de pommes de terre étaient ajoutées aux pro

i /Qir thLeS résultats de l'investigation montraient que les amigons difgérents avaient
gs‘idr ‘Ydrétra?aﬁt Plus grand que les polyphosphates dans les produits nommes . Quang ?u
‘*amfm Hatifant il n'y avait pas de différence distincte entre les amidons 'réticulés’' et
heg élevée0rlginaire de pormes de terre, méme pas dans les produits traités aux tem-
Ses,

1

€ interesting to investigate whether these modified starches could also be applied
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DIE WASSERBINDENDEN EIGENSCHAFTEN VON MODIFIZIERTEN KARTOFFELSTARKEN IN EINIGEN FLEISCH’
PRODUKTEN

DOUWE TREURNIET
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er”
Starkemehle verschiedene: pflanzlicher Herkunft, wie Kartoffel-, Mais-und WeizenstarkeQ;r
den wegen ihrer wasserbindenden Eigenschaften ofters in Fleischprodukten angewandt. 1 per
letzten Jahren wurden modifizierte Stirkemehle entwickelt die fiir Gebrauch in anderel ~=j
mitteln mehr und mehr Eingang gefunden haben. Es war deshalb interessant zu unterSuchen it
die modifizierten Stirkemehle auch in Fleischprodukten angewandt werden kdnnen. In Be€2-Z.3
ihre wasserbindenden Eigenschaften wdren bessere Ergebnisse zu erwarten von vernetzten rﬂi’
mehlen als von nativen Stdrkemehlen vor allem in Produkten die hoch erhitzt werden Stit
tion). Die Untersuchung wurde ausgefihrt mit drei Fleischprodukten: ein Schinken-Produ %
(mit 2% StiArke), ein 'Luncheon Meat' (mit 4% Stdrke) und Wirstchen mit Schaldarm (mit
Starke) . 0
. 80
Drei typen von vernetzten Starkemehlen wurden angewandt. Das Schinken-Produkt wurde bz;dwj
erhitzt, Luncheon Meat bei 110 und die Wiirstchen bei 1050C. Die Ergebnisse zeigten: inﬂh
Starkemehle die Wasserbindung mehr erhohten als Polyphosphate. Hinsichtlich der wasser gﬂf
gab es keine signifikanten Unterschiede zwischen vernetzten Stiarkemehlen und nativem 5
mehl auch nicht im sterilisierten Produkte.

XAPAKTEPUCTHEY [0 BOLOCESA3LBAKIEA CIOCOBHOCTH M3MEHEHHOIO KAPTO®ENBHOIO
HPAXMAJIA B PASNMYHEX MACOIPOLYKTAX.

[EHTPAJIbHHY HAYYHO-MUCCIENOBATENBCHUA MHCTUTYT r. 3aiicT, ['onnaHpud.

Jllays TpépHUT

HaTypanbHHil KpaXxMal pasiMuHOrO PACTMTENBHOrO mpoucxowmenus ( u3 xaprodens,
KyKypy3H M NUNEHMLUH ), BBULY €ro BOLOCBA3HBADMAX CNOCOGHOCTEH, yNOTPEGAADT Kak coc~
TaBHyD YacTh B MSCHHX NDOJYKTax. B TeueHuum MOCHENHMX JeT GHIM pas3paboTaHH HQKOTOpHe
XMMUAUECKN U3MEHEHHHE KpaxMajli, BHEeJpseMhe BCe mMpe B IPYTUX OTpPACIAX NumeBod IpO~
MHIUIEHHOCTH. B 3TO# CBSI3M Ka3aloCh UHTEPECHHM M3YUUTH, CMOTYT JM 3T M3MEHEHHHE
KpaxMajlH TaK ¥e OHNTh NDUMEHEHH M IPU M3TOTOBIEHUM MACHHX NPOLYKTOB.
TeopeTHueCKu, CIELOBANO OH OXMAATH JyUNMX PE3ynbTAaTOB C "CHMTHMU" KpaxMalami,
ueM C HATypAIBHHMUM, OCOGEHHO B NpOAYKTax, 06paGOTaHHHMM IpM BHCOKMX TeMmeparypaX
IpM yCAOBMAX CTepunMsanuu ). [03TOMy OHJM NPOBELEHH 3KCIEPUMEHTH C Tpems pasaud~
HHMJM BUJ aMy¥ MSCHHX NPOINYKTOB, C goGaBneHueM " CHMTOro" Kpaxmaja, & UMEHHO: 4%
oKopouHoe uagnenue ( ¢ poGaBieHueM 2% Kpaxmana ), usnenme u3 py6ieHoit caumuHH ( C o
KpaxMajna ) M W3JenuMe capieledyHoro Tuma 6e3 otonouku ( ¢ 4% Kpaxmana ). 0%Cs
OKOpoYHOe W3JeNue ¥ pyOleHas CBMHMHA HOJBepraluch Bo3jeicTBuD TemnepaTypu 80 1
a cappeleuHoe M3jejue TeMIepaTypH 10590,

PesynpTaTH NOKasajiu, YTO BO BCeX TpeX Clyyadax KpaxMmaJjy MMejy BOJLOCBsA3HBapilyD
CcIOCOGHOCTH BHCHyD, ueM moaudocdarH. He ynanoch OCHAPYKHUTH CymeCTBEHHHX pasnut
[I0 BONOCBS3HBaDIE! CMOCOGHOCTYM MemJy NPOLyKTaMmi, M3rOTOBIEHHHMM C NpPUMEHEHUEM 10M;
"cmuToro" Kpaxmaja u NPOLYKTamu, U3MOTOBIEHHHMM C HATYpalbHHM KapTOJeJbHHM Kpaxmé
Laxe 00pabOTaHHHM NpPU YCIOBUSAX CTEpUIU3ALUU.

uit

oy
/ llepeneuarano crapanusuu Uucruryra Hccnenopanus MAC




F6:3

AT
ER BINDING PROPERTIES OF MODIFIED POTATO STARCH IN VARIOUS MEAT PRODUCTS

Do
UHE TREURNIET

Ntyg

Ce
T%hn 1 Institute for Nutrition and Food Research TNO, Department Netherlands Centre of Meat
Ology, Zeist, the Netherlands

Iy

TRODUCT To
In

Varj :
W@airlQUS countries native starch derived from different botanical sources (potato, corn and
SEige 1S being used since a long time in different meat products. The water binding capacity
Y%r Arch hag been one of the main reasons for its use in meat products. During the last few

lnti SOme chemically modified starches have been developped which are increasingly being used
@@s € foog industry. In consequence it was thought to be interesting to investigate whether
% Modified starches could be applied also in meat products.

8
%arZOSt important area of food starch modification includes the esterified and etherified
ay hes Two main groups of derivatives can be distinguished, namely monostarch derivatives
%at]starCh derivatives of which the latter ones are the most promising for application in
r%ge Yoducts. Distarch derivatives or cross-linked starches can be made with a bifunctional
lhm nt Teacting with hydroxyl groups on two neighbouring starch molecules, forming a cross-
%easor a bridge. By the formation of cross-linking groups the granule 'strength' will be in-
Of ¢ Sd. Increasing the granule 'strength' will cause an altering of the paste characteristics
Wll ¢ Starch. The effect of importance to the food manufacturer is that a cross-bonded starch
DfShglVe a paste which is more stabile at high temperatures, acid conditions and high rates
Seq ] ) Particularly, the first property could be of importance to meat products proces-

®r sterilization conditions.
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t:;ge“ts th
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at are being used for ester cross-linkage are phosphorus oxychloride, sodiumtrime-
(for producing distarch phosphates) and adipic acid (for producing distarch adi-

R I For ether cross~linkage is being used epichlorohydrin (for producing a distarch glyce-

wlll Ne of the disadvantageous features of the use of cross-linking is that the gel strength

the &f Teduced. This disadvantage can be avoided by using a combination of cross-linking with

starchrmatiOD of monostarch esters or monostarch ethers. Reagents used for producing mono-

“arc SSters are acetic anhydride (monostarch acetates) and sodiumtripolyphosphates (mono-

Sng wiphosphates). Monostarch ethers can be formed with ethylene oxide (hydroxyethylstarch)

0 h Propylene oxide (hydroxypropyl-starch).

Ewese basis of the biological and toxicological findings obtained by different research insti-
JSale major modified food starches are regarded to be safe and to pose no hazards to

iﬁﬁil and are FAO/WHO approved. It is outside the scope of this investigation to go more into
lon S of the toxicological problems related to modified food starches. For further informa-
n these aspects will be referred to publications of FAO/WHO (2).

h
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abm;rst objective of this work was to investigate whether cross-linked potato starches had

t : : ] s
§°mmir Water binding capacity than the corresponding native starch when épplleo in meat
alnlths‘.The second objective was to compare the influence of starch (native or cross-linked)
antre influence of polyphosphates on water binding in meat products. As a reference served
Bxp ®l-batch without both starch and polyphosphates.
*ERIMENTAL
{t¢
Sr
?ﬁ mfnt Modified potato starches have been tested in two comminuted products (luncheqnmeat
Rve b Nless Frankfurters) and in a ham-type product. For all three products the experiments

L D carried out according ,to the same plan, as described in table 1.
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GQMQ Egnmeat was made out of the ingredients as described in tab}e 2. On top of thesellngre—
table ? different starches (or polyphosphate) were added according to the level mentioned

\

wetn

AN0d

8¢ £, w meat batter was prepared on the basis of a very finely commlnuted mixture of'ﬁhe

w§“che » NaCl and other additives (final temp./mixture 8°C). To this mixture the different

“Uicomm' Or polyphosphate), the pork trimmings and the pork fat were added. Tg%s meat batter

knsﬁn ;Huted to a rather high degree of fineness (final temp./meat batter 14 2 s Tbe commi-

mmve\spes Carried out with a normal type meat-chopper with a bow;—speed of 50 rev/min andra
ang €d of 3000 rev/min. The luncheonmeat batter was stuffed into cans of 200 g {76 x 58

€Se units were processed resp. at 80°C. and 110°C.

Ater
S

O

t

At g

S hatio. g .

lun Neag—on Of water binding capacity ;
N@OnmUre for the water binding capacity of the different starches (or polyphosphate) in
€at the formation of jelly of 5 cans of each batch was determined.
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Skinless Frankfurters

Composition s gﬂ’
The Frankfurters were composed of the ingredients mentioned in table 3. On top of these‘ln@
dients the different starches (or polyphosphate) were added according to the level mentio?
in table 1.

Method of preparation

A meat batter was prepared on the basis of a very finﬁly comminuted mixture of beef, Wateiér
additives and half of the NaCl (final temp./mixture 87C). To this mixture the different SNEU‘
ches (or polyphosphate), the rind/water emulsion, the pork fat and the other half of the r
The meat batter was comminuted to a rather high degree of fineness (final temp./meat patt®
15°C). The comminution was carried out with a normal type meat-chopper with a bowl-spee’ )
50 rev/min and a knive-speed of 3000 rev/min. Subsequently the meat batter was stuffed lnemﬁ’
artificial casings (diameter 18 mm) and the Frankfurters were smoked during 20 min at a'tto
rature. of 45°C and a relative humidity of 80%. After peeling the Frankfurters were put =y nes’
glass jars (7 Frankfurters ger jar, appr. 200 g) together with an equal amount of water:
units were processed at 105-C.

Determinaticn of water binding capacity .

As a measure for the water binding capacity of the different starches (or polyphosphat?
Frankfurters the increase resp. decrease in weight of the Frankfurters during the heatlnzch
proces was determined. Therefore the average weight of Frankfurters of 5 jars of each athE.
was determined resp. 1 hour before and 18 hours after processing. Also as a measure fon ess&
water binding capacity a part of the meat batter was stuffed into cans of 200 g and prof

at 105°Cc. After that the formation of jelly was determined of 3 cans of each batch.

) B

Ham-type product

Composition and method of preparation .ngﬁ
Into pieces of ham meat, reduced to a size of appr. 300 g a brine was injected with a Sllso
needle to an amount of 20% of the raw material. The composition of the brines in which 2z

the different starches (or polyphosphate) were dispersed (resp. dissolved) is mention€ and
table 4. The injected pieces of meat were tumbled, cut into smaller pieces (appr. 50
tumbled once more. The product was processed in cans of 450 g at resp. 80°C and 110°C.

Determination of water binding capacity S in
As a measure for the water binding capacity of the different starches (or polyphoSPnat’
the ham-type product the formation of jelly was determined of 5 cans of each batch.

RESULTS AND DISCUSSION o
ut *
The results of the water binding capacity of the batches of the different productslarergnt
gether in table 5. Comparing the results of the measure for water binding in the dlffes for.,
products for batches with native and cross-linked starches on one hand with the resu,stvca%:
batches with polyphosphate and for control batches on the other hand there is a statl urtd’
significant difference (P<0.01) in case of the products luncheonmeat en skinless Fran 1d
ow>r”
= 5
The batches with polyphosphate of the ham-type product processed at 80°C and 110°¢ ?E?ereﬂ
a less pronounced difference in water binding compared with the batches with the di
starches. Nevertheless all applicated starches turned out to be good water binders- .

: ol
£ native Presf

With regard to the main objective of this investigation, namely a comparison O
starch with different cross-linked potato starches concerning water binding capacity lre
products processed at different temperatures, the results are showing clearly that t e di*”
no difference of any importance between batches with native starch and batches with €

rent cross-linked starches in both luncheonmeat and skinless Frankfurters.

3
o
2
242

y 4 Ore:'i’/

In the ham-type product of both processing temperatures native starch seems to have ihzse‘"
positive influence on water binding than cross-linked starches. However in practise
ferences are still to be considered of minor importance. c“ﬁ

ar,
All these results are in conflict with the before mentioned theory that cross-linked 231 E;”
will be more stable to the application of high temperatures. A possible explanatiol crop )
that the supposed higher stability at high temperatures applies only to rheologica Eig
such as conservation of viscosity, and not or less to water binding properties. In b rody¥” ¢
the application of crggs-linked starches will only be profitable in more fluid fQod ?ofr&c
Another possibility is that the level of applied temperatures which was rather high bﬂﬂlﬂ
processing purposes was not high enough to produce significant differences in water
between native and cross-linked starches. &5

: : 4 G : Rty
As a conclusion it can be said that for improving water binding of the meat prOOUcFie ot
tion there is no reason for the use of cross-linked potato starches instead of natl
starch.
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Tap ‘
leq - Plan of experiments
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Bat
mngéAdded Description Luncheonmeat Frankfurters Ham-type product
Nce of starches Level ad- .Proc. Level ad- Proc. Level ad- Proc.
ded sub- temp. ded sub- temp. ded sub- temp.
stance stance stance
(%) (Pej (%) (°c) (%) (°c)
fec,:tamYl D8 native potato
®rfect starch 4 80/110 4 105 2 80/110
amyl P10X distarch phos-
Qfect phate (potato) 4 80/110 4 105 2 80/110
amyl AC75 acetylated di- : :
: starchphosphate
Perges (potato) 4 80/110 4 105 2 80/110
tamy1l a2s hydroxypropyl-
distarch glyce-
Polyph rol (potato) 4 80/110 4 105 2 80/110
Controcl’sphate - 0.3 80/110 S0535 105 0.4 80/110
- = 80/110 = 105 - 80/110

Tab
le
B Composition of

Table 3 - Composition of

Iy luncheonmeat skinless Frankfurters
Jreg -
dients (%) Ingredients (%)
by
Ne]
Mtalg ° beet 28.0 boneless beef 26.0
Kﬂter 12.5 water 27.0
ac) 15.5 NaCl 4.7
idditiv 2.0 additives 0.7
8 poes 0.4 rind/water emulsion:
Pory pork trimmings 10.4 cooked rind 3.4
ck fat 32 water 70
pork back fat 3052

Table 4. v
Composition of brine

Iy
Sreq;
‘ents Brine with Brine with Brine without
starch polyphosphate starch or polyphosphate
(control batch)
(%) (%) (%)
W
s:ter
gLt 80 88 90
pgi’”h 10 10 10
¥ 10 - =
phOSphat = 2 =

Tab
le
L Results of water bind

’

ing capacity

8y
tch
§ /
m*taigded Luncheon meat Skinless Frankfurter Ham-type prgduct
& Amount of jelly Increase (+) /De- Amount of jelly Amount of jelly
crease(-) in
weight
(%) (%) (%) (%)
Yar 80°c 110° 105°C 105°¢ 80°c 110%
1
poTfe Eamyl D8 0 0 41006 0.5 0.8 10.6
b feor oyl Plox 0 0 + 9.9 0.2 2.0 16.8
By e ta:\yi AC75 0 0 +10.2 0 1.5 14.0
Qo ¥Phog t - A25 0 0 + 9.7 0 .2 14.3
“Mtrq) SPhate 352 s 2.3 18.4 0.5 17.7
5.9 14. - 6.4 20.8 150 30,1






