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ABSTRACT: Free giuten corn biscuits were prepared from corn flour and
partially substituted by different levels (5 , 7.5, 10, and 12.5%) of cocoa,
turmeric and carob powder. The proximate composition , minerals content,
physical properties and organolyptic attributes of the produced free gluten
biscuits were evaluated. Non significant (P > (.05) differences were noticed
among all replacement levels of all type in density, thickness and specific
volume. While ,significant (P £ 0.05) increases in diameter, thickness and
spread ratio were observed with cocoa and turmeric powder Significant (P <
0.05) increases in fat, ash., and fiber contents were observed by increasing
the substation levels. Carbohydrate contents of corn biscuits decreased
significantly (P < 0.05} at 7.5 % and 12.5 % replacement levels. Generally,
significant (P £ 0.05) increases were observed in protein and fat content to
replacing corn flour with different levels of cocoa powder . Mineral contents
(Ca, K. and Zn)} of gluten free corn biscuits increased by replacing corn flour
with carob ,turmeric and cocoa pawder compared to biscuits made from corn
flour .The highest overall acceptability was recorded for the corn biscuits
substituted with 10 % cocoa powder followed by 5% turmeric and 10% carob
powder.

Key words : Celiac disease, gluten free, biscuits, cocoa, turmeric, and
carob powder.

iNTRODUCTION

Celiac disease is a gluten-sensitive entheropathy with genetic,
immunalogic and environmental bass. People suffering from gluten
intolerance (celiac disease) are diagnosed everywhere in the word (Al-
Hassany, 1975, Bitar, et al.. 1970). The prevalence of this food allergy is now
established from 1 to 250 persons. The ingestion of cereal proteins namely
prolamins, especially from wheat caused celiac disease which leads to the
inflammation of small intestine and to the mal-absorption of important
nutrients such as caicium, Iron, folic acid and fat soluble vitamins The only
effective treatment to avoid the disease is to keep the diet of patient free
from gluten. As a result food containing gluten such as wheat, rye, barley,
triticale and oats and food containing gluten derivatives as thickeners, fillers
and binders should be avoided. (Feighery, 1999).
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Giuten free diet means avoiding food contain wheat, rye, barley and
possibly oats. On the other hand people can use potato, rice, corn soy or
bean flour in their diet (Fasano et al. 2003} .

To satisfy the demand of high quality bread. gluten free bread must have
quality characteristics similar to those of wheat flour bread (Ylimaki et al.
1991).The substitution of corn flour with rice flour improved all organoleptic
characteristics of healthy gluten free pies. Hammed et af, {2007}.

Ahlborn et al (2005) found that the gluten free rice bread had the highest
scores for both moistness and overall freshness, while the low protein starch
bread had the lowest scores for both attributes. All gluten free breads were
significantly higher in loaf votumes compared to wheat bread . Also, gluten
free breads were brittie after two days of storage. (Moore et al, 2004).

Cocoa is very important ingredient in several kinds of foods, such as
cakes, biscuits, child- foods, ice-creams and sweets. Tafuri et a/ {2004).

Carob powder is an ideal cocoa substitute and sugar replacer for
chocolate and confectionery recipes. Carob powder is a naturally sweet
flavor product which is used to improve aroma and taste in numerous food
products, Applications of this unique dietary fiber include baked goods, bars,
snacks. cereals, and dairy products. Usage level varies, depending on the
application of this product .The level ranges from 1%-5% in the finished
product (Susan, 2004). Carob powder had an excellent water- binding
capacity anti-caking properties, and can prolong the shelf life of the
products. Also, this product used as texture improvement, increased flow
ability, and enhanced coloring, quality and freshness (Linda, 2003).

Yasin and tbrahim (2004) Stated that the substitution of wheat flour cake
with carob powder improved ail organoleptic characteristics significantly.
The substitution of wheat flour with turmeric powder significantly improved
all organoleptic characteristics of healthy crackers. Abd El Rahim et.al
{2003).

The aims of this study are to produce high quality and high nutritious
gluten-free biscuits for people suffering from celiac disease using corn flour,
partially substituted with different levels from cocoa, turmeric .and carob
powder.

MATERIALS AND METHODS
Materials:

Corn flour was obtained from Egyptian - italian corn Product Co., Ismaelia .
Egypt. Cocoa powder; turmeric powder; carob powder, vanilla, baking
powder and egg: were obtained from the Local market.

Methods:
Technological methods
Preparation of biscuits:

Biscuits were prepared according to the methods described by Smith ,
{1972}, Briefly , shortening (150 g}, and sugar (150 g) were mixed to mak

1574



Producing of gluten free biscuits for celiac patients

creamed in a Hobaret mixer for 15 min. Fresh egg (120g) were added and
mixed for 3min . Five huneard grams of corn flour {or its blends) were sieved
twice with leaving agent (8 g) and mixed for 4 min .Water (80 ml} was added
and mixed for 12 min .Dough were sheeted 4 mm. Biscuits formed manuaily
and baked at 180°C for 20 min in laboratory oven .The biscuits cooled at
room temperature for 75 min . The corn flour used in biscuits formula
{(control) was substituted by different levels { 5, 7.5, 10 and 12.5% ) of cocoa
powder , turmeric and carob powder.

Physical properties of gluten free corn biscuits:

The diameter and thickness of six biscuits were measured by placing their
cdge to edge and by stacking one above the other. To obtain the average,
measurements were made by rearranging and re-stacking biscuits . The
average weight of six biscuits was recorded. The hulk density was calculated
and expressed as g/L (Sai-Manochar and Haridas 1997) .

Specific volume (cm3 ig) was calculated as follows : biscuits volume (cm3)
/ biscuits weight (g}.

Spread ratio was calculated as the average diameter / thickness A.A.C.C.
(1995)

Chemical Analysis methods :

Proximate composition :

Moisture, protein, lipids, fiber and ash were determined for raw
materials as well as for produced biscuits according to the methods
described by A.0.A.C. (2000). Total carbohydrate was calculated by
differences.

Minerals contents

Calcium (Ca); Zinc {Zn); iron {Fe} and potassium (k) were determined
according to A.0.A.C. (2000) using The perkin Eimer 3300 {USA} atomic
absorption spectrophotometer .While Phosphor (P} content was determined
in the digesied sotution according to ithe method of Taussky and Shorr
(1953).

Sensory attributes of gluten free corn biscuits.

Organoleptic characteristics were evaluated by 10 patients suffering from
celiac disease for various quality attributes such as appearance =20 , taste
=20 , texture =15, crispincys =15, color =10, flaver =10 , mouth feel =10 and
overall acceptability (100).The panelists were asked to use control biscuits as
basic for determining acceptance by first assigning score to it and then
evaluating each test biscuits in comparison to the control .

Statistical analysis:-

The results were compared using the least significant difference test
(L.5.D) at the 5% level of probability as described by waller and Duncan
{1969).
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RESULTS AND DISCUSSION

Chemical composition of raw materiais

The chemical composition and mineral content of corn flour, cocoa,
turmeric, and carob powder are presented in Tabie {1). The cocoa powder
had higher protein {14.75 %) and fat {13.27%) contents compared to other
ingredient. The cocoa, turmeric. and carob powder contained high amounts
of ash and fiber compared to corn flour. The lowest fat content was noticed
in carch powder (0.77%). The highest value of total carbohydrate was
observed in corn flour (85.85%) followed by carob powder, turmeric powder
and then cocoa powder (81.79%; 74.09% and 59.80% respectively).

Data in the same table showed the mineral contents (Fe, Zn, P, Ca, and K}
of corn flour, cocoa, turmeric and carob powder. The cocoa powder had the
highest amount of Zn (6.9 mg/100g), and P (608 mg/100g) and the lowest
value of Fe {1.85 mg/100g) The lowest amount of phosphor content {(73.3
mg/100g). The turmeric powder contains 19.5 mg/100g Fe while, carob
powder and corn flour contained 7.98 and 2.23 mg/100g, respectively. The
obtained results are in good agreement with those obtained by Abd-El
Rahim. et a/. (2003); Yasin and lbrahim (2004); Zahran (2005). Ayaz et a/
(2007}

The high values of chemical composition parameters and mineral
contents in cocoa, turmeric and carcb powder are expected to raise the
nutritive value of corn flour used for gluten free biscuits.

proximate compositions of gluten free corn biscuits replaced by
different levels of cocoa, turmeric, and carob powder

The proximate composition of gluten free corn biscuits produced by
replacing corn flour with different levels {5, 7.5, 10, and 12.5%) of cocoa,
turmeric and carob powder are presented in Table (2).
Corn biscuits formulated with different levels of carob. turmeric, and cocoa
had significantly (P < 0.05) higher ash contents than corn biscuits . On the
ather hand, the fiher contents increased significantly (P 2 6.05) by increasing
the substitution leveis. While, non significant (P >0.05) differences were
noticed in protein content among replacements. Significant {P < 0.05)
increases in fat content of biscuits formulated with cocoa powder at level
were noticed 10, 12.5% substitution. Non significant (P >0.05) differences
were observed in carbohydrate contents among all repfacement levels of all
types. Except for 10, 12.5% substitution levels of cocoa powder which
showed significant decrease. This may be due to the high amounts of fat,
ash, and fiber in the substituted ingredients. These results are similar to
those found by Abd-El Rahim, ef. a/. {2003): Yasin and Ibrahim (2004},
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Table {1): Proximate composition {on dry weight basis%) and minerai contents {mg/100g) of Corn flour as

well as Cocoa, Turmeric, and Carob powder

1 Parameters

; Moisture

Protein
“ Fat
" Ash

_ Fiber

i Carbohydrate

|
| Calcium
'

" Phosphor

i Potassium

Cron

P Zinc

fr s -

L 2.0

Corn fiour

1182

10,132

178
0.892
1.28
85.95
B0.79

298.8
35.65
2.23

Cocoa powder

4
1475
13.27”
6.84
5.34
59.8
144
608
1507
1.85
6.9

| 8.53

| 773
o 9.78
5.97
‘ 2.43
74.09
i 7 225
483
| 3180
19.5
| 35

Turmeric powder

9.2
6.9

Carob powder

|
S

|
Sl
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Data in Table (3) shows the chemical composition content of corn biscuits
replaced by 5, 7.5,10, and 12.5% of cocoa, turmeric, and caroh powder .
Carbohydrate content of corn biscuits was significantly (P £ 0.05 } decreased
at 12.5% replacement level. Replacement of corn flour at 12.5% level showed
significant (P < 0.05) increase in meisture, fat, fiber, and ash contents
compared to corn biscuits. While, non significant (P > 0.05) differences were
observed in protein content of corn biscuits formulated with different
substitution levels. Generally, biscuits formulated with cocoa powder had
higher (P < 0.05) protein and fat content compared to turmeric and carob
biscuits . On the other hand carob powder biscuits was significantly (P <
0.05) higher in moisture, fiber and carbohydrate contents than biscuits
formulated biscuits with cocoa and turmeric,

Mineral content of gluten free corn biscuits replaced by

different levels of cocoa, turmeric, and carob powder.

Data illustrated in Table 4 indicated that the replacement of corn flour by
different levels (5, 7.5, 10. and 12.5) of cocoa and turmeric powder increased
Zn, Ca, and K contents of corn biscuits compared to biscuits made from corn
flour. While, the cocoa powder caused slight decreased in Fe content,
Replacement of corn flour by carob powder increased Fe, Zn, Ca, and K
content of corn biscuits while it caused decreased phosphor content.

Results indicated that mineral contents increased as the level of
supplementation increased. The high content of Ca, P, K, Fe, and Zn in
ingredients are expected to raise the nutritive value of corn flour used for
biscuits. These obtained results indicated that ¢ocoa, turmeric, and carob
powder are good sources for supplementation and suitable for enrichment
biscuits with high minerals content.

Physical properties of gluten free corn biscuits.
Formulated by cocea, turmeric and carob powder. Physical properties
fweight volume, specific volume, density, diameter, thickness a
ratic) of gluten frec corn biscuiis at different ieveis are presenied in Tabies
{5 and B).
The results revealed that formulated by biscuits carob at 12.6% level had the
highest (P < 0.05} weight. While, the highest volume was observed at 5%
replacement with cocoa .Non significant {P > 0.05) differences were noticed
among all replacement levels in the diameter of corn biscuits with cocoa
powder. The highest increase in density was noticed at 10 % and 12.5%
replacement level with carob .While, non significant (P > 0.05) differences
were noticed among replacement level in specific volume and thickness.
These results may be due to higher values of fiber content of the turmeric
and carob compared to corn flour which cause compacted cake. Also the
carob powder contains gum which affect on biscuits density,
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Table (2) : Proximate composition {on dry weight basis%) of gluten free corn biscuits replaced by different
levels of Cocoa ,Turmeric, and Carob powder

.

I Composition Carn ( gcaa powder Turmerie powd@r ' Carob powder

e 1 5% 7 1 75'% ] 10% ‘ 12 5% 5% ﬁ T.5% 16% : 1275".; 5% 7 ?ST/D I 10%, 1 12.5%, I
i Monsiure :_2 B521 3012 hi -3 (lBTgI:i 3 49.2;:;ef : 31,643 l!(? l 3 04:-1 -g-ll—l;LJ _2':'_T_f_gh ‘ l507cdef & 31 758hcd ‘ 3 Jddrfq 3 SiS;Iil:_)c 1 3.995 ab ‘ 4.123 a I
.Prl’_‘rlel_l_l 6. BSabcc{ 6. BSZabcd! Tiegang 7 13_ab- T2 a—‘:TB t)r;dI 674 bcd | 6 71“c_d“i 668 cd ' & 7Ehcd 671cd ‘1 6.66d LG 61 A i
+Fat 19 35be 19 68abc 19 88ibe’ 2004 a I 20.21a 119 59abc  19.72 abc 1983 abc 13 94 ab f 19 32’00 11931 bc 1929 ¢ | 1978 ¢
I;h :L 0766 h g 0.94adef |L 11)-15:1_'_1 1273 ' 122a ] 0.92 Pf_g ! 10 cde ' 1_68 bc 115 ab AOBngh 089 figiirﬂ 94 vfg 097def|
Fiber . 078 g j 0. 9061;; : 0966 d 1. 028 [+ ‘ 1. DﬂBb\. | 0. BTG“;J” 6836 fg 0856 ef . 0872 of D95 A 1 1. 036 [ .12 b ! 1206 a

| i _ ) +- . - R . | .-
‘Carbohydrate 7226 a 7i4Tabc |71 OGabc 70.6Bhc’ 7028¢ ' 719 ab 71 71ahc  7153abc 71 36abc 72 12phc, 72.U6 ab 7199 ah 71 5‘4ab

Means in the same raw with differert letters are mgmﬁcantly dlf‘fere'ﬂ {P<0. 05)

Table (3}: Effect of replacing corn flour by different levels cocoa, turmeric, and carob powder on proximate
comp05|t|0n (on waight basis %) of produced corn biscuits

Comp05|t|on L Replacement level L.8D Replacement type L SD L

} r 0%" 5‘24;*“_ 75%" 10%* ; 12.5%" -4 . Cocoa™" T\JI'II:IEF\C" iCarob“ }
,i Moisture o 2.884c ] 3.133 be I 3297 b 3 661 a 3.806 a ] 0_2855 ‘ 3.309 b - 3.397 Vb | 3.831 a “ 0. 2396
Proten_\_ ‘ 6.857377_*_6.8’1 a ) 695;4 a ‘ 6.837 a ji 76‘83 a ‘ 0.2113 ‘ 7.073 a : 6,725 b ‘ 5585b . N.0783

Fal ‘_-1-9.350 - 19.73 aﬁ 19.64 ab \ 19:!32“:]1 1982 a 0.2612 19 86 a I 19.77 b -;’_179731 C - 0.1188 .

. Ash - N VO,TSBd Oigf;l cr 7; 77 67 7 T 1049 ab N ;;36 a '\ 0. 072? 1 1. 083 a t; 1AD387721 7 ii --_912 br-_}_DWOT;H l

 Fiber | 0.83 c"+ 078 | 085bc  10014b | 1054 a 0092 . 0997 b  0845c | 10785 a 00588

: . | ' ) - " o o i

Carbohydrate 72.26a ' 71.8B3ab \ 71.65 ab ., 7174 ab J 7116 © 0.3518 70.9225 ¢

R - Ll . P -
Means in the same raw W|th differert letters are significantly different (P < 0.05)
Values are means of different replacement level .** Values are means of different replacement type.*

| TiE25 b ' 72205 & 03509
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Table (4) : Mineral contents (mg/100g on dry weight) of gluten free corn biscuits replaced by different levels
af Cocoa, Turmeric, and Carob powder
I— Iv.l-inera{s Cor;'; [ o Cocna po‘z;ader ) i Turr\'_nerir, powder - Carob powder ‘
. 100% 5% 1' 7.5% 10% 12,;"!/.;”,‘ 5% 75% ( 16% , 12,5“}:;; 5% 78% 1% 12,5".'4,”2
[&Ialciurr;- .'53 88 L 60.77 . 61.7% l 152_5_sz 63. 62 | 632 6537 Es?ss ;T 69.69 1 65 44 §9.68 7L9§ ' 75. 2?7"
}Phosphor ‘22328 | 23258 237 | 24183 246.47 ‘ 22887 ' 23157 : | 23433 ‘ 2371 " 216.52 | 21314 20875 206 3;!
!

{Potassmm 494 93 54 ¥ 11561 137.68 z 159.75 . 14373 1909 2330(; 285 23 T7.37 0 9136 ¢ 10534 ' 1‘9 33

R - +
I

fron 174 1.73 1?2 1.72 1.71 226 252 2.73 3.04 ‘\ 18 2.0 209 247

r : EE— E .
, Zinc 1.81 +.95 { 203 21 218 186 i 1.88

L e —

-
|
i

1.9 192 1.89 193 1 197 2.01

Table (5) : Physical properties of gluten free carn biscuits replaced by different leveis of Cocoa, Turmeric,
and Carob powder

} properties 1 Cornn ')_ B Cocoa p_owder B _7 Turmenc powder o Carob p_owf%i:g 7 !
! | 100% 5% ! 7.5% W 10% 125% | 5% -: 5% 10% { 12.5% . 8% | 7.5% 10% 12 5% |
Welght {g) - J 39 SZb | 36 5_2 EIB: 14 e :‘:4 5 fi 32 4ah 35.4e '74 28f | 34.35 f1‘ 33.27g | 36, 1t_i__‘7)36.9c | 39.250 4b 25a
h’olume (cm3_) $ 72 a 72 a '._6'3 bw\ 69 b ]_7759 f . 69 ?7 68 bc 65 g 60 f | 67 ; 65 d 63.5de‘- -6.2 e .
Spemﬁc valume . T T ‘ | : T l i ‘ oo
;(v\)w_) __JJ_SZ ai 19_6_5»57 197 al 207a | 1.82 7ail1.95 al 199 a 18% a 181 a | 18 a (176 a 162a 154 ai

RN h .
0.57bc | 0.62ab | 0652

I
'

l

1

Density wiv) 055.:-0512:; 051 c’osoc 055 c 052¢ 0.51¢ 053 c OSBbcI054c}
) i

i Diameter (cm) 439.5 a 39.2 a 331 a 189 a 336 ab] 18 4ab 3B bBab 38. 83ab 388 ab 37.72 by 36 32(‘.] 35 Scd .WCM 4d

— R — - 4 + - - —- ,,‘

F : i
[Thlckness(cm)‘SZar5.5a|55a 54a 533|553 553-54a.53a 53a‘5.1a750314.931

|- e . ‘ _— e =

| Spread ratio{%) "76a T2 | 71b | 7.2b |729ab 698 b 7.04 b 7.19 b 7.3 ab‘ 71 b 7.2 b 71b 710 ‘
Means in the same raw with different letters are significantly different (P < 0. 05)
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Tahle (6): Effect of replacing corn flour by cocoa, turmeric, and carob powder on physical properties of
__corn biscuits

:Properties ‘ Replacement levels LS.D Replacement type ., LsSD

- : - : S ! : - :

i % "0 A , %75 w10 %125 ) *“Cocoa| *“Turmeric! "*Carob! .
I : ‘ 1 ‘
| - - - ! - o= i +o-
iWelght (g) 39.62a 36112k ! 35469 b 36032 b | 35.435 b‘ 2.0393 . 34728 b 3433 b | 3813 a 12247 ‘
- - T - i : 1 - ! T ! T - T - :
‘Volume {cm3) 72 a 369.34 b, 674 ¢ 6584 c 6034 d 18686 , 67.3 a 655 a 64 38 a ‘ 3.2515 |

- . P ' - . 1 i . —
N !

1907 a 1837 a | 1.72 a 03194 | 18375a | 19075 a | 1695 a ' 02924 '

Specific volume (viw) 182 a 1924 a

i R . | I . ... . . \ -
f_Densnty (wiv) Io.ss ab . 0524 bi 053 b { 055 ab  0SB7 a ‘ 0.0442 | 0.518 b ll 0.53 b l 0.595 a ! 0.0273 :
‘lDiameterr(cm) 7 V ;3573757 a; 3!3.2(?3;1 ‘ 38.056 b 3?.63_“b_ ;3?.364 h: 1.418'{_'— 38 B17 a :72-53_.695 e_n i 3?058 big 0.?194;--}
iThickness (cm) 52 ab i’5 434 a | 5.367 ab #5.267 abi 5077 b \ 0.3548 5425 a E 5427 a 5075 b | 0.3145 ‘
- - S - - R | . F . . o h
"Spread ratie(%) 7.6 a ?0934!): 7082 b | 7157 b 7.039 b 02231 | 716 a 7.0123 a ( 708 b ‘ 0.1691 f

I - - oL - B - e - ' [ - 1
Mcans in the same raw with diffecent letters are significantly different (P € 0.05)

Values are means of different replacement leve!l =~ Values are means of different replacement type.”
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Yasin and lbrahim {(2004) reported that increasing the level of addition of
carob powder (2.5, 5 and 7.5 %) to wheat flour increased specific volume .
Which means that the higher values of specific volume the lighter cake is this
in turn positively affects both texture and tenderness {EL- Azab, and
Bothayna, 1997).

Data in Table {6) showed the physicai properties of corn biscuits as
influenced by replacement with different levels and types of cocoa, turmeric
and carob powder. Non significant (P > 0.05} differences were noticed among
replacement levels in density. thickness and specific volume. Biscuits
weight, volume, and spread ratio were decreased significantly (P < 0.05) at all
tevels of replacement. While significant (P < 0.05) increases in diameter,
thickness. and spread ratio were observed with cocoa, and turmeric powder.
Significant (P £ 0.05) increase was aiso. noticed in weight, and density with
carob powder.

These results may he due to the effect of gums and high amount of fibers
in carob powder as compared to cocca and turmeric powder

Sensory properties of gtuten free corn biscuits replaced by

different levels of cocoa , turmeric and carob powder.

Organoleptic characteristics (taste, appearance, texture, crispincys, color.
flavor, mouth feel and overall acceptability) of gluten free corn biscuits
formulated with different levels of cocoa, turmeric and carob powder were
evaluated by 10 celiac patients (Tables 7 and 8).

Replacing com flour cocoa at 7.5 % and 10% levels turmeric at 5% level
and carob powder at 10°% level showed the highest (P < 0.05) overall
acceptability compared to other replacement. On the other hand significant
(P £ 0.05) reduction in overall acceptability was noticed in 10 and 12.5%
turmeric and 12.5% carch powder (Table 7).

These results may be due to the effect of cocoa and carob powder which
had valuated components and phenollic component caused good color of
biscuits. (Linda, 2003 and Susan, 2004),

Replacing of corn flour with 12.5% of cocoa, turmeric, and carob powder
resuited in significant (P < 0.05) decrease in taste, crispiness and overall
accepiabiiity of corn biscuits. While, non significant (P > 0.05) differences
were noticed among all replacement in texture, flavor, mouth fell and color
compared to corn biscuits.

Biscuits formulated by different levels of carob powder showed
significant (P < 0.05) decrease in the appearance. Also, the taste, color,
flavors, mouth fell and overall acceptability were lower in biscuits formulated
turmeric powder than cocoa ,and carob powder. Whereas, Significant (P <
0.05) increases were noticed in crispines ;, and textureof biscuits formulated
with for cocoa powder compared to turmeric and carob powder (Table 8).

These results may be due to the effect of turmeric powder which had bad
taste in mouth with increasing the level of replacement.

From the above results it could be noticed that the best quality of gluten
free corn biscuits were at 10% replacement level with cocoa and carob
powder as well as 5% replacement leve| with turmeric powder.
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Tahle (7) : Sensory evaluation of gluten free corn biscutts replaced by different levels of cocea | turmeric,
and carob powder

properties score. Corn [ Cccoa pawder ' T.nrmenc powder Carab pawder f

W00% T ogw, T rgey | oso% 12.5% 8% 75% | 10% 1259 s, f 7 &% ;r 10% | 12.5%
Appearance ' 20 7:1715091‘17 9bccl1E 5 ah 18_887;\ i 16 375 f 1?5 d 17 45 cd 16.75 Ef‘1T BBbrd 16.3 f l18 8abe 17. 88hch15139‘
Ta_SEE_ 4 20 .‘IBBBbC,‘ 174b‘183a 185a 17.38 b 1853i1725b 145d:11:.59“55_bc,|18753|18983 {16 16 C|
Texture 15 12 5d911290d w1" 15bc 13 94a 1325 bc 135ab 1269 ¢ 9.7 LN 11.5 f 125deT1213 E.1213 c.122c§

; nspness 15 12, 27hc]12.6abc’ 1].13[)\L 13.36 a 12 95 ahc 12Tabc 12.25¢ ‘1.. BBabc 10. 63d 12]'abc‘ 1113 ¢ 1213 ¢ | 10 88 d
;(,olor 10 8.63def| BSbcd(’BZGab\Q D8abcd| 9.25abc 96 a BGBcder 513 f i: 25 f | B2 1 394bcdr' 878 def RﬁdefL
‘F1avor S | 10 7.84d {swbcvan‘d 337abcd[ 875 a '84abc BBBahc 5'3“1"_; 6.25 f 187 ab asath g7ab - 713 ¢’
“Mouth feei i_10 '7.75 be| 6 12ab B14ab__8_5jai 738¢c |82ab TBch 563d2513d 86 .518_133b“ 89 a ?8633
“Dverall

i 100 : 82.8f | 85.88¢ Baswb 20 64 a 85 34 cd 88.4 b B4B4de 7389 h' 68891 BI5ci! B606c 87.5 b 78E5g|
(acceptabihty ! : | I | .

Means in the same raw with different letfers are 5|gn|f1ran1ly dlfferenl [P € 0.08]

Table (8): Effect of replacing corn flour by different levels cocoa, turmeric, and carob powder on sensory
evaluation of corn biscuits

[properties score  Replacement levels - I JL.S.D Replacement typer o LED

| %o f %5 %075 %10 | %128 *"Cocoa: * Turmeric "Carob |
‘Appearance 20 | 1715 bc 17.24abc  17.96 a_._il_'n_'_SJ _ap; 16,462 © ‘0.8907: 17.934 a IL 1747 ab 16918 b oaags‘
Taste 20 11666 a|17466a 18167a | 1725a | 1493 b 1618 17945 15375 b | 1759 a 11,5878
Texture " 45 125ab | 125672 12693ab 11924 b | 12.306 ab | 927 13.3767 a  11.8495 b | 122317 b | 0?842‘
E[-{spness 15 T 12.27 a | 1267 a 1229 a | 1279 a ; 11465 b | 0.7131 13 0025 a C 215 b | 11769 b Py
\Color - | 10 8.63 ab r 887 a 8.984 a | 853 ab | 8034 b | 0.718 \ 9115a 8165 b | 53 ab ‘07.93573
;\Flav?rrr 0 74 at:j B42a B47a [ 776ab 7377 b | 0745 835a  T4tb | 8258 a 0692 |
‘Mouthfeel ' 10 775 ab - 843a 797 ab | 755 aﬁtﬁ)i‘r 7.099 b ]o.gauy 804152 6683 b~ B.465 a 07131 |
COverall ' !

! . i ! .
100 828 a 85:9 a 8613 a | 84.27 a 77487 b 1 4422 | 86.546 a 76.928 b 84.165 a ;447021

acceptability
Means in the same raw v with different letters are 5|gn|f|cant'|y different (P €0, DS)
Values are means of different replacement level . Vaiues are means of dilferent replacement type

sjuaped 2enad 1oy spNasiq a4y uarnib jo Bulonpoid




A.A. EL-Bedawey, E.A. Mansor, A.E. EL-Beltagy, G.A. Zahran and Warda Badr

REFERENCES

AACC, (1985). American Association of cereal chemists. Approved
methods of the A.A C.C. published by the American Association of cereal
chemists, 25 th paul. Minnesota. USA.

Abd-EL-Rahim, E., H. Yossef and A. Soliman (2003).Natural additives for
healthy crackers. Egyptian J. OF Nutrition: 18 NO2 pp 141-161.

AlL-Hassany, M. (1975). Celiac disease in Iraki children. j. Tropical pediatrics
21, pp.178- 179.Abstrct- MEDLINE orders Document.

Anhlborn, G. J., C. Pike, S. B, Hendrix, M. Hessw and C.S. Huber (2005}.
Sensory Mechanical, and microscopic Evaluation of staling in low protein
and gluten free breads Cereal Chem.82(3): 328 -335 .

A.Q.AC. (2000). Official methods of Analysis of Association of official
Analytical chemists. 21 th ed. Washingtan, D.C., USA.

Ayaz. F.A, H. Torun, 8. Ayaz, P.J. Correia, M. Alaiz, C. Sanz. J. Gruz and
M. Strnad (2007). Determination of chemical composition of
Anatolian carob pod (ceatonii a Siliqua L.): SUG aRs and organic
acids, minerals and phenolic compounds. J .of f .guality (30)1040-
1055.

Bitar. G.J., A.A. Salem and A T. Nasr (1970). Celiac disease from the Middle
East. Lebanese Medical j. 23, pp.423-444.

El-Azab; M.A. and M. Abd EI- Lateef (1997). Production of a cake containing
bran, sweeteners sugar substitutes and bulking agents. Arab Univ, J.
Agric. Sci. 5(2) 275-296.

Fasano, A., |. Berti, T. Geraduzzi, T. Not, R. B. Colletti, S. Drago, Y. Elitsur.
P.H. Green, $. Guandalini, .D. Hill, M. Pietzak, A. Ventura, M. Thorpe, D.
Kryszak, F. Fornaroli, 5.5. Wasserman, S.A. Murray and K. Horvath (2003).
Prevalence of celiac disease in at risk and not —at —risk grops in the united
states :alarge multicenter study .Arch .intern Med .163:286-292.

Feighery, C.F. (1998). Celiac discase. British Medical j .319, pp.236-
239.Abstract-Elsevier BIOBASE (Abstract-EMBASE/ Abstract- MEDL/NE)
Order Document,

Hammad. A. A.. M.M. Abo-Elnaga and S.H. Abdaiia (2007). Produclion of
some bakery products as blends intended for sensitive persons to gluten,
Minufiya J. Agric. Res. vol. 32 No.5: 1303-1310.

Linda, Miloohr (2003). Nutrition bar features insoluble dietary fiber derwed
from carob pulp... On line WWW.world Food Science Org. Nutraceutitcals
Blow through the windy city.

Moore, M.M, T. J. Schober, P. Dockery and E. K. Arendt (2004). Textural
comparisons of gluten free and wheat based dough, batters, and breads .
Cereal Chem..81 5 567-575.

Sai- Manohar, R. and R. P. Haaridas {1997). Effect of mixing period and
additives out rheological characteristics of dough and quality of biscuits .
J .of Cereal Science .25, 187-206.



Producing of gluten free biscuits for celiac patients

smith, W.H. {(1972). Biscuits, crackers and cookies vo. 1 applied science.
Published LT d., London, England.

Susan, Colebank {2004}. Functional food beverage focus fiber makes food
and beverages better and healthier http, | WWW. Naturai product sinsider
comi cg; -binfFF468 KL.PL.

Tafuri, A., R. Ferracane and A. Ritieini {2004). Ochratoxin Ain |talian marketed
cocoa products. Food Chem, 88 487 -494.

Taussky H.H. and E. Shorr (1953). Amicro colorimetric method for the
determination of inorganic phosphorus J.Biol. Chem., 202:675 -682.

Waller. W. and D. Duncan {1969). A boy's role for symmetric multiple
Composition probiem. Am, state ASS0S.J. 65: 1485-1503.

Yasin, N. and M, lbrahimm (2004). Antimicrobial. ant oxidative effects of
carob powder and its effects on cake quality characteristics. Annals of
Agri. Sci. Moshtohor. (42) 2:1143-1158.

Ylimaki, O.. J. Hawrysh, R. Hardin and A. Thomoson (1991). Response
surface methodology in the development of rice flour breads sensory
evaluation. T. Food Sci. 5:751 -759.

Zahran. G. (2005}. production of tortilla bread from raw corn flour. Egyptian J.
of Nutrition v. XX. No. 3 17- 34.

1585



