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V s ^tarch  de r i v e j  f rom d i f f e r e n t  b o ta n ic a l sources (p o ta to e s , corn  and wheat) becauseTLs Wat 7 c iJ-veQ irom  a x r r e r e n t  B o ta n ic a l sourc
theST:~binding caPacity f r e q u e n t ly  used as one o f  the in g r e d ie n ts  o f  meat products'^ 

thot6asin a i Kfc feW y e a r s ' some c h e m ic a lly  m o d ifie d  s ta rch es  have been d eve lop ed  which a re  
in ’Jght ^  £ b e in g  used in  o th e r  branches o f  th e  food  in d u s try . In  t h is  c o n n ec tio n , i t  was 

the Preoa in t e r e s t in g to  in v e s t ig a t e  whether th ese  m o d ifie d  s ta rch es  cou ld  a ls o  be a p p lie d  
binkert̂ 1011 °f meat Products- T h e o r e t ic a l ly ,  b e t t e r  r e s u lt s  cou ld  be exp ec ted  w ith  the 

a s ta rch es  than with- th e  n a t iv e  on es , in  p a r t ic u la r  in  p rodu cts  p rocessed  a t^°hSS
°utw6 bempgj. T ac ------  .. —■—  , j... xii pxuuucus p rocessea  a t

with  <under s t e r i l i z a t i o n  c o n d it io n s ) .  T h e r e fo r e ,  experim en ts  have been c a r r ie d
f  Q l * Q n 4 -  T n r> 5  4- r> 4 - n  r . tU  4 X  U  — J — — — XT I    -i • i  -I ■
vuiiuex b u e i i i i/ d t io n  c o n a ir io n s j . in e r e r o r e ,  experim en ts  have been c a r r ie d  

l6s* ^ d ea  . d i f f e r e n t  meat p rod u c ts , to  which th re e  typ es  o f  'c r o s s  l in k e d ' p o ta to  s ta rch1  ̂  ̂ 1 . e . 3 hflmriTTl̂ npt' i 9 3; cFarph  ̂ a 1 nnnVirw-vw m nif t A Q. r. X x . j j .1 \ -1 1’!  Prankfui I e ' a hamproduct (2% s ta rch  a d d e d ), a luncheon meat (4% s ta rch  added) and sk in -  
ar>d llOOpr t e r s  4̂% s ta rch  a d d e d ). The hamproduct and th e  luncheon meat were p rocessed  a t 

u and th e  s k in le s s  F ra n k fu r te rs  a t  105°C.

Ss
llOOp

Stj, resUlts
W4t°n9er watS -Wed that in the three Products investigated, the different starches had a 
Pot!̂ 'bindiner b in d in 9 capacity than polyphosphates. No significant differences concerning

~ t̂o stanch c a p a c ity cou ld  be observed  between th e  products  p repared  w ith  'c r o s s  l in k e d ' 
®d UncW f nd th ose  p repared  w ith  n a t iv e  p o ta to  s ta rch , not even  in  th e  p rodu cts  p ro -  

x s t e r i l i z a t i o n  c o n d it io n s .

Ù0(J
-S S g ATANT DE L 'AMIDON MODIFIE EN PLUSIEURS PRODUITS

t*eurniEt

en tr a l  TNO de la  N u t r i t io n  e t  de l 'A l im e n ta t io n

DE VIANDE

■'■tut

or i  ■
i 6s d iP l i quë9f a - ;Lre de d i f f é r e n t e s  sou rces  v é g é ta le s  (pommes de t e r r e ,  maïs e t  from en t) a 

d ern iè  equenunent a des p ro d u its  de v ian d e  pour sa c a p a c ité  de l i e r  l 'e a u .  Pendant 
cbiitiian S années l ' i n d u s t r i e  de l 'a m id o n  a d éve lop p é  un nombre d 'am idons en le s  mo- 

¡fiaor,®8 de 1 ,^e“ e n t - Ces amidons m o d if ié s  on t é té  a p p liq u é  de p lu s  en p lu s  aux au tres
f  mo<3if j s!? n s t r ie  de p ro d u its  a l im e n ta ir e s .  C 'e s t  pourquoi i l  e s t  in té r e s s a n t  s i  le s

° e que 1 peuven t au s s i s e r v i r  pour le s  p ro d u its  de v ia n d e . En p r in c ip e  on s ’ a t t e n 
d i t  n a t i f  16 p ou vo ir  h yd ra tan t des amidons 'r é t i c u l é s '  s e r a i t  m e i l le u r  que c e lu i  de 
x i t  e in v e s t i SUrt°u t  quand i l  s 'a g i t  de p ro d u its  t r a i t é s  aux tem péra tu res  é le v é e s .  On a 

iype ia muaPdon par r a PPo r f  à t r o i s  p ro d u its  de v ia n d e  d i f f é r e n t s ,  à s a v o ir  un p ro -  
K  et  deJo™13011 c u i t  <2% d ' amidon a d d it io n n é ) ,  de ' luncheon m ea t’ (4% d 'am idon  a d d i-  
d ° is  s a u c is s e  de F ra n c fo r t  sans peau (4% d 'am idon  a d d it io n n é ) .

! ° i ri ' N t 0^  hyd
^^midons ' r é t i c u l é s '  o r ig in a i r e s  de pommes de t e r r e  é t a ie n t  a jo u té e s  aux p ro - 

es r é s u l t a t s  de l ' i n v e s t i g a t i o n  m on tra ien t que le s  amidons d i f f é r e n t s  a va ien ty. , uya r a f  -J-------- ---------- ----- * * “ ^ UIUXUUHU WA-L. J. W-JL. WX. WM V-.VX-.
^Ohil^ r ^tan+-an t p lu s  9rand que le s  po lyph osph ates  dans le s  p ro d u its  nommés. Quand ai 

h a t i f  _ l l n ' y  a va i t  pas de d i f f é r e n c e  d i s t in c t e  e n tr e  le s  amidons ' r é t i c u l é s '
ir̂ s ê le v 4 e s r ^^^na^r e  poinmes t e r r e ,  même pas dans le s  p ro d u its  t r a i t é s  aux tem-

e t
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DIE WASSERBINDENDEN EIGENSCHAFTEN VON MODIFIZIERTEN KARTOFFELSTÄRKEN IN  EINIGEN F L E I SCH,

“  PRODUKTEN

DOUWE TREURNIET

Z e n t r a l in s t i t u t  fü r  Ernährungsforschung TNO, Z e is t ,  d ie  N ied e r la n d e

„ei'
Stärkem ehle v e rs ch ied en e ! p f la n z l ic h e r  H erku n ft, w ie  K a r t o f f e l - ,  M ais-und W e iz e n s tä rk e / ^   ̂
den wegen ih r e r  w asserbindenden E ig en sch a ften  ö f t e r s  in  F le is ch p rod u k ten  angewandt. 1 
l e t z t e n  Jahren wurden m o d i f i z i e r t e  S tärkem eh le e n tw ic k e lt  d ie  fü r  Gebrauch in  anderen ot 
m itte lr rm e h r  und mehr E ingang gefunden  haben. Es war desh a lb  in te r e s s a n t  zu untersuch ^¡t 
d ie  m o d i f i z ie r t e n  S tärkem ehle auch in  F le is ch p rod u k ten  angewandt werden können. In  ®e 
ih r e  w asserbindenden E ig en sch a ften  wären b esse re  E rgeb n isse  zu erw arten  von v e rn e tz te  .jiS 
mehlen a ls  von n a t iv en  Stärkem ehlen v o r  a llem  in  Produkten d ie  hoch e r h i t z t  werden t 
t i o n ) . D ie  Untersuchung wurde a u sge fü h rt m it d r e i  F le is ch p ro d u k ten : e in  S ch in k e n -P t^  ^  
(m it 2% S tä r k e ) ,  e in  'Luncheon M eat' (m it 4% S tä rk e ) und Würstchen m it Schäldarm (m it 
S tä rk e ) . 0(,

D re i typen  von v e rn e tz te n  Stärkem ehlen wurden angewandt. Das Sch inken-Produkt wurde ¿i 
e r h i t z t ,  Luncheon Meat b e i 110 und d ie  Würstchen b e i  105°C. D ie  E rgeb n isse  z e ig te n ,  
S tärkem ehle d ie  Wasserbindung mehr erhöh ten  a ls  P o lyp h osp h a te . H in s ic h t l ic h  der Wa 
gab es k e in e  s ig n i f ik a n te n  U n tersch ied e  zw ischen  v e rn e tz te n  S tärkem ehlen  und n a t iv e 1" 
mehl auch n ic h t  im s t e r i l i s i e r t e n  P rodu k te .

XAPAKTEPIICTMKM IIP BOHOCBflöbiBAjOlUEti CIIOCOEHOCTM MSMEHKHHOrO KAPTOmEJlbHOrO 
KPAXMAJIA B PA3JIHHHHX MHConpoflyKTAX.
UEHTPAJlbHUvl HAy^HO-HCCJIEflOBATEJlbCKMii MHCTMTYT r. 3aicT, roaJiaHflHH.

flays TpepHHT

H a T y p  ajiL H U Ü  K p a x u a i i  p a 3 J i i u i H o r o  p a c T H T e j i B H o r o  n p o n c x o a R e H H H  ( H 3  K ap T O (f> e jiH ,
KyKypy3N m nmeHHRN ), BBHfly ero BOROCBHSNBaDmiix cnocoÖHOCTeM, ynQTpeßjiHiDT naK coC” 
TaBHyx) gacTB b m h c h n x npoflyKTax, B TegeHHH nocjieRHHX Jiex 6njih pa3paöoTaHN HeKOTOp« 
XMMHRecKH HSMeHeHHue KpaxMajiN, BHenpHeMue Bce nrnpe b npyrax OTpacjinx nmneBoß npo-
MNDUieHHOCTH. B 3T0H CBH3H Ka3ajI0CB HHTepeCHNM H3yRHTB, CMOTyT JIH 3TH H3MeHeHHNe
KpaxMajiH Tan ae 6ntb npHMeHeHN h iipn H3roTOBJieHHH mhchnx npoflyKTOB.TeopeTHnecKH, cjieROBajio 6n oaHRaTB jiygmiix pe3yjiBTaTOB c  "cidhtnmm" KpaxManaMH, geM c  HaTypanBHNMH, ocoöeHHO b nponyKTax, oßpaboTaHHNMH npH b n c o k h x TeMnepaTypax 
(  npH ycJiOBHHX CTepHJiH3aiiHH ) .  IIoaTOMy 6n o t npoßefleHN 3KcnepuMeHTN c  TpeMH pa3Ji»'i~ HNMH BUR9MH MHCHNX IipOflyKTOB, C ROÖaBJieHMeM " CBIHTOro" KpaXMajia, a HMeHHO:
OKopoRHoe H3nejine ( c Ro6aBJieHneM 2 % KpaxMajia ), H3flejine H3 pyöjieHoä c b h h h h n ( c ' 
KpaxMajia ) h M3flejine capReaegHoro Tuna 6e3 oöojiogKn ( c 4% KpaxMajia ). no°C>
OKopogHoe H3flejiHe h pyÖJieHaH CBHHHHa noRBeprajiHCB B03ReiicTBHH) TeMnepaTypa 80 « 1 1  
a capflejiegHoe n3Rejine TeMnepaTypa 105°C.
Pe3yjiBTaTN noKa3ajin, hto bo Bcex Tpex cjiyganx KpaxMajiN HMejm B0fl0CBH3NBaBmy® 
ciioco6h octb Bucmyi), geM nojiHÍ>oc4>aTN. He yRanoct oÖHapyanTB cymecTBeHHHx pa3JiHRHH 
no BCW0CBH3HBai)ineii ciiocoÖh o c t h Memfly npoRyKTaMii, n3roTOBJieHHNMH c npHMeHeHneM 0 Ut  

"cmHToro" KpaxMajia h npoRyKiaMM, H3r0T0BjieHHHM¡i c  HaTypanbhnm KapTotpejiBHNM Kpax^aJ 
Raae oöpaöoTaHHNM npn ycjiOBHHx c t epnjiH3apHii.

Maca //  I l e p e n e g a T a H O  C T apaH H H M M  M H C T H T y T a  M c c jie R O B a H H H
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Bin d in g  p r o p e r t ie s  of m o d if ie d  po tato  starch  in  v a r io u s  meat products

^  TREURNIET

Te0j^ al  in s t i t u t e  f o r  N u t r i t io n  and Food R esearch  TNO, Department N e th er lan d s  C en tre  o f  Meat 
° l ° g y ,  Z e is t ,  th e  N eth erlan ds

InTR(
in

ONCTION
*h,var®at)io us c o u n tr ie s  n a t iv e  s ta rch  d e r iv e d  from  d i f f e r e n t  b o ta n ic a l sou rces  (p o ta to ,, corn  and
Of i s  b e in g  used s in c e  a lon g  tim e in  d i f f e r e n t  meat p rod u c ts . The w a ter b in d in g  c a p a c ity  
/eat ar°h  has been one o f  th e  main reasons f o r  i t s  use in  meat p rod u c ts . During th e  la s t  few  
Jl th6 s'ome c h e m ic a lly  m o d ifie d  s ta rch es  have been d eve lopped  which a re  in c r e a s in g ly  b e in g  used 
th6Sge food  in d u s try . In  consequence- i t  was thought to  be in t e r e s t in g  to  in v e s t ig a t e  whether 

M od ified  s ta rch es  cou ld  be a p p lie d  a ls o  in  meat p rod u cts .
The
*ta ° St imP o r ta n t  a rea  o f  fo od  s ta rch  m o d if ic a t io n  in c lu d es  th e  e s t e r i f i e d  and e t h e r i f i e d  

Two main groups o f  d e r iv a t iv e s  can be d is t in g u is h e d , namely m onostarch d e r iv a t iv e s  
Ü?ta rch  d e r iv a t iv e s  o f  which th e  l a t t e r  ones a re  th e  most p rom is in g  f o r  a p p l ic a t io n  in

f f ia g ^ o d u c ts . D is ta rch  d e r iv a t iv e s  o r  c r o s s - l in k e d  s ta rch es  can be made w ith  a b i fu n c t io n a l  
Utih nt re a c t in g  w ith  h yd roxy l groups on two n e igh b ou rin g  s ta rch  m o le cu le s , fo rm in g  a c r o s s -
cteas * a b r id g e . By th e fo rm a tion  o f  c r o s s - l in k in g  groups th e  g ran u le  's t r e n g th ' w i l l  be in -  
°f thS° '  In c re a s in g  th e  g ran u le  's t r e n g th ' w i l l  cause an a l t e r in g  o f  th e  p a s te  c h a r a c t e r is t ic s  
vU l e .s ta rch . The e f f e c t  o f  im portance to  th e  fo od  m anufacturer i s  th a t  a cross-bon ded  s ta rch  
°£ sh9lVe a P a s te  which i s  more s t a b i l e  a t  h igh  tem p era tu res , a c id  c o n d it io n s  and h igh  ra te s,sh,

bndi®ar (1 ) .  P a r t i c u la r l y ,  th e  f i r s t  p ro p e r ty  cou ld  be o f  im portance to  meat p rodu cts  p ro c e s -
er s t e r i l i z a t i o n  c o n d it io n s

k th a t a re  b e in g  used f o r  e s t e r  c r o s s - l in k a g e  a re  phosphorus o x y c h lo r id e ,  sod ium trim e- 
a te  ( f o r  p rodu cin g  d is ta r c h  phosphates) and a d ip ic  a c id  ( f o r  p rodu cing  d is ta r c h  a d i-  

iol)  _ • Fo r e th e r  c r o s s - l in k a g e  i s  b e in g  used e p ic h lo ro h y d r in  ( f o r  p rodu cing  a d is ta r c h  g ly c e -  
"b °ne o f  th e  d isadvan tageou s  fe a tu r e s  o f  th e  use o f  c r o s s - l in k in g  i s  th a t  th e  g e l  s tre n g th  
j  e reduced . Th is  d isad van tage  can be a vo id ed  by u s in g  a com b ination  o f  c r o s s - l in k in g  w ith  

Statch a t io n  o f  m onostarch e s t e r s  o r  m onostarch e th e r s .  Reagen ts used f o r  p rodu cin g  mono- 
Ŝ atch e s t e r s a re  a c e t ic  anhydride  (m onostarch a c e ta te s )  and sod iu m trip o lyp h osp h a tes  (mono
i d  Wi P h o sp h a tes ). M onostarch e th e rs  can be form ed w ith  e th y le n e  o x id e  (h y d ro x y e th y ls ta rc h ) 

h P rop y len e  o x id e  (h y d r o x y p ro p y l- s ta r c h ).
^  th
KUtsse i?a s i s o f  th e  b i o l o g i c a l  and t o x i c o lo g i c a l  f in d in g s  ob ta in ed  by d i f f e r e n t  re s ea rch  in s t i -  
a alth al1  ma3 °r  m o d ifie d  fo od  s ta rch es  a re  rega rd ed  to  be s a fe  and to  pose no hazards to  
retail and a re  FAO/WHO approved . I t  i s  o u ts id e  th e  scope o f  th is  in v e s t ig a t io n  to  go more in to  

Of ° f  th e  t o x i c o l o g i c a l  problem s r e la t e d  to  m o d ifie d  fo od  s ta rc h e s . For fu r th e r  in fo rm a - 
th ese  a sp ec ts  w i l l  be r e f e r r e d  to  p u b lic a t io n s  o f  FAO/WHO (2 ) .

4 ■
Cto ° k j e c t i v e  o f  t h is  work was to  in v e s t ig a t e  whether c r o s s - l in k e d  p o ta to  s ta rch es  had 

°clu  ̂ Water b in d in g  c a p a c ity  than th e  co rresp on d in g  n a t iv e  s ta rch  when a p p lie d  in  meat 
tVl i .  Thpa -i ex/- •+- l  i r o  - in f lu e n c e  o f  s ta rch  (n a t iv e  o r  c r o s s - l ii __ ^

e in f lu e n c e  o f  p o lyph osph ates  on w a ter b in d in g  in  meat p rod u c ts . As a r e fe r e n c e  served
The second o b je c t i v e  was to  compare th e  in f lu e n c e  o f  s ta rch  (n a t iv e  o r  c ro s s  l in k e d )

ErIM]
^ 'b a tch  w ith o u t both  s ta rch  and po lyph osph a tes .

®NTAL
* ° < l i f i e d  p o ta to  s ta rch es  have been te s te d  in  two comminuted p rodu cts  ( luncheonmeat 

ave be le s s  F ra n k fu r te rs ) and in  a ham-type p rod u c t. For a l l  th re e  p rodu cts  th e  experim en ts  
iii" C a rri e(i  ou t a cco rd in g  /to th e  same p la n , as d e s c r ib ed  in  t a b le  1.

l , V a  t - k  —  w a .o  m a u c  u u t  x. u u c  i n y i c u j . c m . 0  ci j  u c s w j . x */o v .  — •** —— -------- — * -----  *• _ — -

tabi6 a d i f f e r e n t  s ta rch es  (o r  p o lyph osph a te ) w ere added a cco rd in g  to  th e  l e v e l  m entioned
^ f ° b n i e a t  was made ou t o f  th e  in g r e d ie n ts  as d e s c r ib ed  in  t a b le  2. On top  o f  th ese  in g re -

ns — (rep a ra tion
arriea t  b a t t e r  was p repared  on th e b a s is  o f  a v e r y  f i n e l y  comminuted m ix tu re  o f  th e  

Vg'rcb6g e r » NaCl and o th e r  a d d it iv e s  ( f i n a l  tem p. /m ixture 8 ° C ) . To th is  m ix tu re  th e  d i f f e r e n t  
Ik ® . ( ° r  p o ly p h o sp h a te ), th e  pork  trim m ings and th e  pork  f a t  were added. I b i s  meat b a t te r  

la uted to  a r a th e r  h igh  d eg ree  o f  f in e n e s s  ( f i n a l  temp./meat b a t t e r  14 C ) . The commi- 
as c a r r ie d  ou t w ith  a normal- ty p e  m eat-chopper w ith  a bow l-speed  o f  50 rev/m in and a 

ahd 3000 rev/m in . The luncheonmeat b a t t e r  was s tu f fe d  in to  cans o f  200 g (76 x 58
Cw bese u n its  were p rocessed  r e s p . a t  80°C. and 110°C.

rn5tr——¿on o f  w a ter  b in d in g  c a p a c ity
che0 Ure f o r  th e  w a ter b in d in g  c a p a c ity  o f  th e  d i f f e r e n t  s ta rch es  (o r  po lyph osph ate ) in  

eat  the fo rm a tion  o f  j e l l y  o f  5 cans o f  each batch  was d eterm in ed .
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S k in le s s  F ra n k fu r te rs

Com position
The F ra n k fu r te rs  were composed o f  
d ie n ts  th e  d i f f e r e n t  s ta rch es  (o r  
in  t a b le  1.

ingre'
th e  in g r e d ie n ts  m entioned in  t a b le  3. On top  o f  t h e s e  ^ g(j 
po lyph osph ate ) were added a cco rd in g  to  th e  l e v e l  menti

Method o f  p re p a ra t io n  t e r <
A meat b a t t e r  was p repared  on th e  b a s is  o f  a v e r y  f i n e l y  comminuted m ix tu re  o f  b e e f ,  gtar ' 
a d d it iv e s  and h a l f  o f  th e  NaCl ( f i n a l  tem p. /m ixture 8°C) . To th is  m ix tu re  th e  d i f f e r e n t  ^ c \. 
ches (o r  p o ly p h o s p h a te ), th e  r in d / w a te r  em u ls ion , th e  pork  f a t  and th e  o th e r  h a l f  o f  t  
The meat b a t t e r  was comminuted to  a r a th e r  h igh  d eg ree  o f  f in e n e s s  ( f i n a l  temp./meat ba^ ^  
1 5 °C ). The comminution was c a r r ie d  ou t w ith  a normal typ e  m eat-chopper w ith  a bow l-speeu^t0  ̂
50 rev/m in and. a k n iv e -sp eed  o f  3000 rev/m in . Subsequen tly  th e  meat b a t t e r  was s tu f fe d  te®pe' 
a r t i f i c i a l  ca s in g s  (d iam ete r  18 mm) and th e  F ra n k fu r te rs  w ere smoked du rin g  20 min a t a 0 
ra tu re . o f  45°C and a r e l a t i v e  hum id ity  o f  80%. A f t e r  p e e l in g  th e  F ra n k fu r te rs  w ere put 
g la s s  ja r s  (7 F ra n k fu r te rs  per j a r ,  appr. 200 g ) t o g e th e r  w ith  an equ a l amount o f  water- 
u n its  were p rocessed  a t  105°C.

D eterm in a tion  o f  w a ter b in d in g  c a p a c ity  j in
As a measure f o r  th e  w a ter b in d in g  c a p a c ity  o f  the d i f f e r e n t  s ta rch es  (o r  polyphospna 
F ra n k fu r te rs  th e  in c re a s e  r e s p . d ec rea se  in  w e igh t o f  th e  F ra n k fu r te rs  du rin g  th e  h ea tr  ^  
p roces  was d e te rm in ed . T h e r e fo r e  th e  a verage  w e igh t o f  F ra n k fu r te rs  o f  5 ja r s  o f  each d 
was determ ined  r e s p . 1 hour b e fo r e  and 18 hours a f t e r  p ro c e s s in g . A ls o  as a measure £° * ceSs«‘ 
w a ter  b in d in g  c a p a c ity  a p a r t  o f  th e  meat b a t t e r  was s tu f fe d  in to  cans o f  200 g and Pr 
a t  105°C. A f t e r  th a t  th e  fo rm a tion  o f  j e l l y  was determ ined  o f  3 cans o f  each batch .

Ham-type p roduct

Com position  and method o f  p re p a ra t io n  . s i.n9£e
In to  p ie c e s  o f  ham m eat, reduced to  a s i z e  o f  app r. 300 g a b r in e  was in je c t e d  w ith  h a 
n eed le  to  an amount o f  20% o f  the raw m a te r ia l .  The com p os it ion  o f  th e  b r in e s  in  whic in
th e  d i f f e r e n t  s ta rch es  (o r  po lyph osph ate ) were d isp e rs ed  (r e s p . d is s o lv e d )  i s  m ention ^
t a b le  4. The in je c t e d  p ie c e s  o f  meat w ere tum bled, cu t in to  sm a lle r  p ie c e s  (ap p r. 50 9 
tumbled once more. The p rodu ct was p rocessed  in  cans o f  450 g a t  r e s p . 80 C and I I 0

D eterm in a tion  o f  w a ter b in d in g  c a p a c ity  hate) ^
As a measure f o r  th e  w a ter b in d in g  c a p a c ity  o f  th e  d i f f e r e n t  s ta rch es  (o r  polyphospn 
th e  ham-type p rodu ct th e  fo rm a tion  o f  j e l l y  was determ ined  o f  5 cans o f  each ba tch .

300 q a b r in e  was in je c t e d  w ith  a “ ~ ,go
ih ich  a^

RESULTS AND DISCUSSION lUt to'
The r e s u lt s  o f  th e  w a ter b in d in g  c a p a c ity  o f  th e  ba tches o f  th e  d i f f e r e n t  p rodu cts  
g e th e r  in  t a b le  5. Comparing th e  r e s u l t s  o f  th e  measure f o r  w a ter  b in d in g  in  th e  d i i  g 
p rodu cts  f o r  ba tches w ith  n a t iv e  and c r o s s - l in k e d  s ta rch es  on one hand w ith  th e  r ®®t i s t i cai5. 
ba tches w ith  po lyphosphate  and f o r  c o n t r o l  ba tches on th e o th e r  hand th e re  i s  a kfu t te
s ig n i f i c a n t  d i f f e r e n c e  (P<0 .01 ) in  case  o f  the p rodu cts  luncheonmeat en s k in le s s  Fra

The ba tches w ith  po lyphosphate  o f  th e  ham-type p roduct p rocessed  a t  80°C and 110°C a£®erent 
a le s s  pronounced d i f f e r e n c e  in  w a ter  b in d in g  compared w ith  the batches w ith  the 
s ta rc h e s . N e v e r th e le s s  a l l  a p p lic a te d  s ta rch es  tu rned  ou t to  be good w a ter b in d e rs .

f native
W ith rega rd  to  th e  main o b je c t iv e  o f  t h is  in v e s t ig a t io n ,  namely a com parison o f  na £W1LI1 I t y c l L U  L.VJ u n e  m a m  ■ — —  ------ =»---------» -» * _ j 4-y \S
s ta rch  w ith  d i f f e r e n t  c r o s s - l in k e d  p o ta to  s ta rch es  con cern in g  w a ter b in d in g  c a p a c i 3 
p roducts  p rocessed  a t  d i f f e r e n t  tem p era tu res , th e  r e s u lt s  a re  showing c l e a r l y  th a t the 
no d i f f e r e n c e  o f  any im portance between batches w ith  n a t iv e  s ta rch  and batches w it  
r e n t  c r o s s - l in k e d  s ta rch es  in  both  luncheonmeat and s k in le s s  F ra n k fu r te rs .

In  th e  ham-type p rodu ct o f  b o th 'p ro c e s s in g  tem pera tu res  n a t iv e  s ta rch  seems to  have 
p o s i t i v e  in f lu e n c e  on w a ter b in d in g  than c r o s s - l in k e d  s ta rc h e s . However in  p r a c t is  
fe r e n c e s  a re  s t i l l  t o  be co n s id e red  o f  m inor im portan ce.

■ne*1-

these

st frff
A l l  th ese  r e s u lt s  a re  in  c o n f l i c t  w ith  th e  b e fo r e  m entioned th eo ry  th a t  c r o s s - l in k ® dcould 
w i l l  be more s ta b le  to  th e  a p p l ic a t io n  o f  h igh  tem p era tu res . A p o s s ib le  e x p la n a t iow i l l  be more s ta b le  to  tn e  a p p l ic a t io n  o i  m yn  — - prur
th a t  th e  supposed h igh e r  s t a b i l i t y  a t  h igh  tem pera tu res  a p p l ie s  o n ly  to  r h e o lo g ic *  i s  c 5

7 _______ ______ ___ r: . .  -i —  ^ ^ -.4  +-,r r-i z-', +- 1 o c c  -F u ia  +- ¿a-r h i  n r ) i  n  n  n r n D P f h i e S  . _ ^ - n d ^  -  rs u c h  as c o n s e r v a t io n 'o f  v is c o s it y " ,  and not o r  le s s  to  w a ter b in d in g  p r o p e r t ie s  • £" d “p ro ^ a *  
th e  a p p l ic a t io n  o f  c ra p s - lin k e d  s ta rch es  w i l l  o n ly  be p r o f i t a b le  in  more f lu id  too  £or n

■ ■ • ’ 1 o f  a p p lie d  tem pera tu res  which was r a th e r  n ig  ^in“ 1Another p o s s ib i l i t y  i s  th a t  th e  le v e *  —  - c c ------ ----------------------  ------- r
p ro c e s s in g  purposes was n o t h igh  enough to  produce s i g n i f i c a n t  d i f f e r e n c e s  m  ware 
between n a t iv e  and c r o s s - l in k e d  s ta rc h e s .

As a con c lu s ion  i t  can be sa id  th a t  f o r  im prov ing w a ter b in d in g  o f  th e  meat - p r o d u c t^ ^  
t io n  th e re  i s  no reason  f o r  th e  use o f  c r o s s - l in k e d  p o ta to  s ta rch es  in s te a d  o f  n 
s ta rch .

REFERENCES 473-
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F6 :5
~ P lan  o f  experim en ts

** ö £ c e ed D e s c r ip t io n  
o f  s ta rch es

Luncheonmeat 
L e v e l ad- P r o c . 
ded sub- tem p. 
s tan ce

(%) (°C )

F ra n k fu r te rs  
L e v e l ad - P ro c . 
ded sub- tem p. 
s tan ce

(%) (°C )

Ham-type 
L e v e l ad
ded sub
stan ce  

(%)

product 
P r o c . 
tem p.

<°C)

Cte°tam yl D8 

t'etfen4.
n a t iv e  p o ta to  
s ta rch 4 80/110 4 105 2 80/110

'-tamyl P i OX 

ectam yi AC75

i f e c tamyi A25 

^ t £ i sphate

d is ta r c h  phos
phate (p o ta to ) ' 4 80/110 4 105 2 80/110
a c e ty la t e d  d i -
starchphosphate
(p o ta to ) 4 80/110 4 105 2 80/110
h yd roxyp rop y l-  
d is ta r c h  g ly c e 
r o l  (p o ta to ) 4 80/110 4 105 2 80/110

- 0.3 80/110 ■ 0.35 105 0.4 80/110
“ ~ 80/110

"
105 80/110

2 - C om position  o f  
luncheonmeat

ents

&0tk back fgkmmings

T a b le  3 C om position  o f  
s k in le s s  F ra n k fu r te rs

(%j In g r e d ie n ts (%>

28.0 b on e le s s  b e e f 26.0
12.5 w ater 27.0
15.5 , NaCl 4.7

2.0 a d d it iv e s 0.7
o . 4 r in d / w a te r  em u ls ion :

10.4 cooked r in d 3.4
31.2 w ater 7 .0

pork  back f a t 31.2

e 4 C om position  o f  b r in e

'bents B rin e  w ith B rin e  w ith B rin e  w ith ou t
s ta rch po lyphosphate s ta rch  o r  po lyphosphate  

(c o n t r o l  ba tch )
(%) (%) (%)

80 88 90
10 10 10

l° sPhate
10

2 -

e 5 - R esu lts  o f  w a te r  b in d in g  c a p a c ity

tanCe Luncheon meat S k in le s s  F ra n k fu r te r  Ham-type p rodu ct
Amount o f  j e l l y  In c r e a s e ( + ) /De- Amount o f  j e l l y  Amount o f  j e l l y  

c r e a s e ( - )  in  
w e igh t

(%) (%) (%) <%)
105°C

iec£fnyl D8 0 0 + 10.6 0.5 0.8 10.6
f6ĉ yi pi ox 0 0 + 9.9 0.2 2.0 16.8
fec^yi AC 7 5 0 0 + 10.2 0 1.5 14.0
•ypho^1 A25 o 0 + 9.7 0 2.2 14.3
‘t?oisphate 3.2 7.1 - 2.3 18.4 0.5 17.7

5.9 14.0 - 6.4 20.8 7.0 30.1




