
LABQRA'PORY I ~ T I G A T I O N  TO lPIE PmSICAL 

BROPERTIBS OF DOUGH USING VARIOUS TYPES OP P 3 I U U G  

The physical properties of f lour  dough play an importcat 
role in relation t o  the w i t y  of the baked product. 

The objective of this research is to investigate the eff- 
ec t  of milling procedure on the physical propartias of wheat 
f l o ~ r  dough. 

IbBe farinograph and extensograph teats are the nwat  widely 
used for  recording We flow dough behaviour during m i x i n g  urd 

changer, in  physical, properties under e t u s d d z e d  coxaditionrat 
The 8~~pexiPasnte of W e e  testa w u r  opetaketi SP W rrrrtional agr- 
iculture ieaeirrchea c a t e r  a t  Cairo. (Cpiro Urrivereit;y Strewat, 
Giza Gotrernurate). 

1.1 SAMPltIIq 

1.1.2 Wheat Grains& 

A simple of Giza 155 wheat with 12.4 percent m b t ~ e  cat- 

ent (on dry basis) ,  lf.5 petcent mois%urs contea% (on dry barris) 
f olr Giza 157. were wed i n  t h i s  study. 
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The wheat was cleaned through c l e d n g  equipment8 exist- 
b g  in  the u n i t  operation (sieve sepirirtor, scourer, aspirat- 
ion and washer), conditioning to 15 percent moistsure content. 

1.1.2 Plour: Three suqplea of wheat 72 percent ext;rwtion. 

Samples were collected in plastic bags i n  order to prot- 
ect the flour fraa moieture changes and probable infections 
w i t h  weirvils until the analysis. Birch sample in the plastic 
sack wam placed in rr paper bag marked with the proper identif- 
ication oE the sample. 

3* Physical Dough T e s t a  

Farinagraph was wed to atudy dough chuacteriotics durhg 
&.acing f lour  with water. The test  w a 8  conducted by the conatat  
flour -t&d a t  3O9C, by mixing 309 gm, flour with cufficlant 
watex to give ppudmum comiokency centered around 590 B.U. lime. 

Water absorption jaercrtmtage was derf;er3ahed directly fraa 
the f arinograph pipo++ed. PZOPD tho fa&&ogtOPM, jhyeical dough 
characteristics such a8 dough developr~ent time dough etability 
weakenjlng of bough, were coslladprtad. VoforLwlter values were obt- 
ained by mema of special template supplied by the r~rtlufacturer 
of farhograph equippacbnta and according to  the specific direction 
of A.A.C.C. (1962) 

Pig. (1) ahawrs the BRABLEW)ER PAF4fbK)ORAPH apparatus. 

3.2 Extensograph test  was used to  detednationt 

1 - The Douqh Bnergy (E)  

The energy (9) is represented by the area in Cxa2 outl ind 
by the curve, it $taxis for the total force required for stretching 
the piece ob dough (the area w a s  measured w i t h  a ploairPetar), 



2 - The Dough Resistance t o  Exteneion (Dw) - 
The rereiataiace to extwwion i a  deterreined by the height of 

the extensogram i n  B.U. (extensograph units) af te r  50 nsa. of 
stretching for chirxircterizing thg force counteracting the ex-- 
eion of the, &ugh. 

3 - The Dough Sxtensibility (%) 

The extensibility (%) is determined fraa thcr length of the 
exteasogram i n  smn. for  cheracterising the stretchability of the 
dough. 

P 
4 - Phe Proportional N u m b e r  (Pn = 

The proportional number calculated aa quotient of r%siskace  
t o  ackenrsion t o  exteneibiiity. 

Tbe forinograph ilnd the extensograph data oE the wheat flours 
u e  presented in Table (1). The fuinogram Pad the 8 x ~ o g r l ; ~ a a  

of Giza 155 wheat variety are showang An IPigu. (3-8). 

4-1-1 Parinograph D a t a  

1. Watm Abeor~tioq 

The amount of water necessary or required t o  develop the flour 
(water dough) t o  Uu, opthunt conaiatency u d.f.rarined liy LU&- 
ograph is known aa water abeorption. 

The arwwt of water absorbed ie affected by the protein and 



the starch content and many other factors8 Water absorption 
plays an important role  in  the quality of baked products. As 

shown from the Table (2) ,  the water d o r p  w a s  significantly 
affected by the method of milling used. 

The water abe;orped by both the stone and hiraPrrer milled 
flours indicated an increased of about 7% i n  i t a  water absorpt- 
ion cagacity than it was  for  those ro l le r  milled flours. 

Both the stone m i l l  and hammer m i l l  allowa wheat bran t o  
be milled with the flour. Moreover both the two procedures 
leads t o  more damaged starch granules and more f ine  flour g~an- 
ules with more surface area. A l l  these factors resulted i n  
more abaorged water. 

2 - Dough Dsvelopent Time and Stabi l i ty  

Dough development t i m e  is the time nearest half minute, for  
the f i r s t  addition of water t o  the development of the maximum 
conaietenoy of the dough awl the minimum mobility of the dough 
irawrerdiirtly beform the f i r a t  indication of woPkening oo i a d i c a W  
ow the frtinograzn. Dough etabi l i ty  ia dofined as the difference 
i n  time, to the nearest half -tiare, between the point where tha 
top clP the curve firrrt  Utercept the 500 B.U. l ine  and the point 
where the top of the curve leave8 fhe 500 B.U. l ine .  

The effect  of m i l l i ~ g  ptocedure on dough developant time 
urd s tab i l i ty  i r p  p+errented in Table (2). Oo# atone atzd haasaer 
milled flours caused an inerelee i n  dough davelopr~ent t i m e ,  how- 
ever for  the ro l le r  milled Elour, the dough development; t h  was 
nearly out t o  half of the other procedures* fncrewing the dough 
development time w i l l  nsaceseiate a proportional increbcse i n  at&%- 
ing time during bread andking t o  obtain the optimum consistency re- 
quired for  good bread. Thisl would add to  the cost of production. 

Dough s t ab i l i ty  was highly increased when the hilll~~~gr milled 



f lour  was examined. This indicates thaf kamer m i l l e d  f lour  
have more tolerance t o  mixing than r o l l e r  milled flour. 

. 4-1-2 lExtensoaraph Data 

Campariaon of thca data  corresponding t o  the ~xtenacgraph 
test whish i e  suraplrizcdd i n  Table  (2) ,  i f  was c lear  that the 
energy indicating the strength of the dough wa@ abeut 62, 158 

2 and 47.5 Cm f o r  s t a g ,  r o l l e r  and hamwr milled f l o w  respec- 
tively. Such data shared t&at the f lour  m i l l e d  by thre r o l l e r  
m i l l  was the strongest f l ou r  when compared with tthe other two 
types. The exteneibi l i ty  value w a s  highest f o r  laaaaasbt d l l e d  
f lour ,  while t;he r o l l e r  milled f lour  had the lowest value* The 
d g h t  be due t o  Ulat both stone and hiuraraar milled f lours  esgpc- 
iallly the hirrrrnrer rpilled f lour  contained the bran layer8 iand 

embryo which contain moat enzymes which upon mixing the f l o u t  
with watet could ac t  on the protein camplex of f lour  and result-  
ed on weakening Ihe dough otrength. The hiuPranr m i l l e d  f lour  
alao had We lawest reoistance te externion. 

midi might be due t o  a e  sans mentioned re.lson. 

Psam the T a b l e  (2 ) '  i t  can be concluded that: 

The energy of dough was higher i n  roller-spilled f lour  than 
stone-railled and h - r d l l e d  f lour  (158, 62 iaBd 47.5 Cm 2 

respectively)- 

Ttne exteneibi l i ty  of hakImaer..IPilled f lour  wire higher than stone- 

milked and roller-iailled f lour  (103.5, 197 and 82.5 =. rean 
p c t i v e l y )  . 
!Che resistance +o externion w a s  higher i n  at;on&-sailled f lour  
than ~ c s l l e r d l l e d  and hanmaer-milled f lour  (480, 450 and 300 
B.U. respectively). 

me pro*rtional numbel: was higher i n  roller-naillad f l ou r  than 
atone-milled a d  hammer-arilled f l ou t  (5.5, 4.6 and 1.8 tea- 

pcectively ). 



5. The water absorption of atone-milled fLour w u  higher than 
i n  haa~rrar4l led  and roller-ilrilled flour (65.6, 65.5 and 

57.8% respectively). 

6. The mixing time (dough developant) wils higher ia hammer- 
milled flour fhan rrtone-railled and r o l l e r 4 l l e d  f lour  
(4.38, 3.63 and 2.13 #in respectively). 

7. The dough o-ility was higher i n  h m = r 4 l l g d  f lour  than 
stone-millad and roller-milled flour (2.63. 1.5 and 0075 
Min respectively) . 

8. The weakening of dough was higher in'roller-PPilled f lour  
than s k o n e d l l e d  urd h.alllmor-milled f lour  (120, I10 and 

82.5 8.U.  respectively). 

9. The valloripaetcar number (as a number expressing the a t r sng th  
of dough) was higher i n  rollerlmilled fllour Won stone-arilled 
and haa~r~sr-milled f lour  (52, 54 md 35.5 re6p.ctively). 
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Table ( 2 ) t  The mean Effect of Milling Procedure on the 

Phys~ical Properties of Wheat Flour. 

Types of 

Milling 

Process 

--- 

Roller M i l l  
- 

Stone Mill 

Type of Test 

I Ext ensograph 



F i g 1  A PHOTOGRAPH SHOWS THE BRABEN, - . , -- ,- . 

I DER US 





EXTENSOGRAPH . ' BRABENDER CORWKATlO 

FIG.( 3 ): EXTENSOGRAM OF rJAiWR-MILLEI3 FLOUR 



N.J.. U.S.A. EXTENSOGRAPH 



7;7~1 E n e r g y  

/ Resistance TO 

FIG. ( 5 ) : EXTENSOGRAM OF STONE-MILLED FLOUR 



Water  Absorp t ion  
/ Dough Development 

$'& 1 - A Dough S tab i l i t y  

Weakening Of Dough 
. 'Va lcs imeier  Number 

COI~I'ORATION. ROCHELLE PARK N.J. U.S.A. FARINOGRAPH-PLASTOGRAW B R A B t l  

m i h m o ~ m , o -  
UTES MINUTES PRINTED IN U.S.A. 



tIL1.I.E PARK, N.J.. U.S.A. FARINOGRAPH-PU\STOGRhPH 

Water A b s o r p t i o n  ~ 5 4 . 6  '14 

~ ~ ) a , o u ~ m . c t m ~ ~ ~ ~ c n , o - c u m ~ u ~  
MINUTES PRINTED 1b1 U.S.A. MINUTES ' 



FARINOGHAPH -PLASTOC- 

Dough Stability 
Weakening Of  Dough = 80 B.U 

PnlNTED IN u.8.~. MlNUTES MlNUTES 






