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Abstract: Ber fruits (Zizyphus mauritians lank) has a limited post-harvestt life which does not exceed

5 or 6 days. The present study was made on the effect of drying products (whole & sheets) on

physico-chemical parameters and quality of dehydrated products and their flour in cake samples. Two

varities of ber fruits local. (Zizyhus spina-christi L.) and Chinese (Zizyhus Jujuba Miller) were

dehydrated (i.e. whole & sheets) in an oven at 65 and 70 C for 8, 10 h respectively. In Chinese fruitso

and their dried samples, total solids, total soluble solids, rehydration ratio, total carbohydrates, vitamin

C, phenolic compounds, acidity and antioxidant activity, minerals were higher as compared to local

fruits and their dried samples. On assessing the sensory score it was found that cake samples using

both type of dried chineese flour (whole) and sheets were more acceptable than local ber fruits. 
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INTRODUCTION

Ber (Ziziphus spp), belonged to the family Rhamnaceae that consists of 45 genera and 550 species, is

widely distributed in tropical and subtropical climates in the world (Mukhtar et al., 2004). They are widespread

in the Mediterranean region, Africa, Australia and tropical America. Zizyphus spina-christi (L.) willd is a wild

tree, with spiny branches and small, orange-yellow fruits, commonly found in Jordan, Israel and Egypt.

Food made from ber fruits is a rich nutritional source for energy, protein and minerals. It refreshes and

restores, improves memory and is a remedy for high blood pressure (De Bairacli ,1991). Chinese jujube

(Zizyphus jujube Miller), which is mainly distributed in the subtropical regions of Asia, has been cultivated

for over three thousand years and used as food, food additives, flavors and pharmaceuticals for a long time

(Li et al., 2007 a, b and Su and Liu, 2005). The Chinese share of the world jujube production is about 90%

and its production has increased in the last ten years due to the demand in food and pharmaceutical industries

(Li et al., 2005 and Su and Liu, 2005). 

Wei et al., (2005) and Li et al., (2007 a,b and 2009) determined the proximate composition of five

cultivars of chinese jujube, along with mineral, vitamin C, total phenolic contents and DppH scavenging effect

(%). Chinese jujube contained 17.38-22.52% moisture, 4.75-6.86% protein, 0.37-1.02% fat, 2.26-3.01% ash,

80.86-85.63% total carbohydrates. Its major content of minerals was potassium, phosphorus, calcium and

manganese, While, Iron, sodium, zinc and cooper were also detected in appreciable amounts. Vitamin C

contents was 192-359mg/100gm, total phenolic content GAE (mg/gm) ranged from 5.18-8.53 and percent of

DppH scavenging effect ranged from 33.6-98.6%. the physicochemical and nutritional characteristics of some

Zizyphus spp. have been also established studied and they are considered as a good source of vitamins (C,

A and B complex) and minerals (Ermosele et al., 1991, Al-Niami et al., 1992 and pareek ,2002). 

Fully ripe fruits are dried to prepare a dehydrated product similar to dry dates. The dehydrated ber is

consumed during off season and is relished as a dessert (parrek, 2001). Dehydrated ber fruit has already

generated a good demand and is expected to rise and become more popular (Kingsly et al., 2007). However,

much of annul Chinese jujube production has been consumed in fresh and dry forms. There is some evidence

suggesting that fruits and their products have protective effects against cancer, stroke and coronary heart

diseases, which may relate to the presence of biologically active compounds (Kalt et al., 1999). Thus, it is

important to characterize different types of fruit for the content of such substances, including specific

antioxidant compounds and total antioxidant potential, in order to better identify their overall nutritional value

(Ercisli and Orhan, 2007), which in turn may depend on the specific plant genotype. 

So, the aim of the present study was made on the effect of different drying products from two varieties

(local & Chinese) on physico-chemical parameters and quality of dehydrated ber fruits, (sheets & whole de-

stoned ber). The option of replacing wheat flour by dried whole ber fruits in cake products and its effect on

color, sensory, physical and chemical characteristics was also studied.
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MATERIALS AND METHODS

Materials: 

Ripe fruits of local ber variety (Zizyphus Spina – Christi L.) and Chinese ber variety (Ziziphus Jujuba

Miller.) were obtained from local market. The fruits were washed, packed in plastic bags and stored in

refrigerator at 5 + 1 C until used. 2,2 – diphenyl -1- picrylhydrazi (DppH) and gallic acid were purchasedo

from Sigma chemical Co. 

Methods:

Extraction of Antioxidant and Phenolic Compounds from Different Ber Fruits: 

Antioxidant compounds were extracted from the two varieties of ber fruits according to the method

described by wei et al., (2005). 

Determination of Total Antioxidant Activity:

The antioxidant of the ethanolic extracts was determined on the basis of their scavenging activity for the

stable 2, 2-diphenl-1-picrylhydrazil (DppH) free radicals following the method described by Bozin et al.,

(2006). 

Determination of Total Phenolic Compounds:

The total phenolic compounds of fruit extracts were determined according to the method described by

singleton et al., (1999). 

Drying Process:

Drying of whole ber fruits and sheets prepared from local and Chinese ber varieties were shown in Fig.

(1) and (2). 

Fig. 1: Flow diagram for dried whole ber fruits production (Pareek 2001).

Cake Preparation: 

Cake formulation was made according to the method described by Pyler (1973). 

Cake Properties:

The cake volume was measured by rape seed displacement method (Bennion and Bamford, 1973). 

Analytical Methods:

Moisture, protein, fat, fiber, ash, total solids, total acidity, Total soluble solids (Tss%),pH, total

carbohydrates, mineral and vit. c were determined according to the A.O.A.C. methods (2000).

Color Evaluation:

Color values were measured using Hunter – Scotfield's equation (Hunter, 1975).

Rehydration Ratio:

The rehydration ratio of dried samples was evaluated using the method of Ranganna (1979). 
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Fig. 2: Flow diagram for dried ber sheet production (Pareek 2001).

Moisture content of the rehydrated sample %=( R-d) x100/R

1 2Hydration coefficient= b(100-M ) / 100 (a-M )

Where:
R= weight of rehydrated sample.     d= weight of dry matter content of rehydrated sample. 

a= weight of the dehydrated sample.     b= The drained weight of the rehydrated sample. 

1 2M = moisture content (%) of the fresh sample.    M = moisture content (%) of the dehydrated sample. 

Sensory Evaluation:
Sensory evaluation for cake sample (color, taste, flavor, texture and tenderness), sheet (color, taste, flavor,

texture and acceptability) and dried samples (color, taste, flavor and general appearance) were made by 10

semi-trained panelists from food science and Technology Department, staff, NRC. according to the methods
described by Bennion & Bamford (1973), Meligaared et al., (1991) and Fernands and Rodrignes (2007)

respectively. 

Statistical Analysis:
The results obtained were analyzed using one-way ANOVA for mean differences. The P-values of < 0.05

was considered significant and data were expressed as mean + standard deviation (SD). 

RESULTS AND DISCUSSION

Results presented in Table (1) show the physico-chemical characteristics of local, Chinese ber fruits and
their dried products. Results indicated that total solids, total soluble solids, protein, total carbohydrates and

vitamin C and brix / acidity ratio were high in Chinese ber fruit sample compared with those of local ones.
Local ber variety fruit had higher values of pH (5.86), fat (0.90%), fiber (5.46%) and ash (3.64%)

compared to Chinese ones. Brix/acidity ratio value of Chinese ber variety fruit was high (48.16). These results
are in agreement with those reported by Li et al., (2007 (a) and (b)) and (2009). Dehydration process caused

a marked increase in total solids (TS%), pH, protein, fat, fiber and ash values for both dried sample (local &
Chinese ber fruits). low values were also observed for acidity, total carbohydrates and vitamin C in both dried

ber varieties samples as compared to fresh ones. The reduction in vitamin C content may be due to exposure
to heat treatment during processing. These results are in agreement with those reported by Nadir et al., (2010).

Sheet samples prepared from both varieties of ber fruits had higher values of  pH, fat and ash than all fresh
varieties and of dried whole ber fruits. Total solids, acidity, protein and vitamin C values for all dried sheet

samples (local & Chinese ber fruits) were 85.68 and 83.13%, 0.25 and 0.28%, 7.74 and 7.63% and 25.17 and
132.44mg/100gm respectively. Similar results were noticed by Abozeid et al., (2007) and Nadir et al., (2010).

The same previous observation in vitamin C results was also noticed for phenolic content (mg GAE/gm
dry weight) and antioxidant activity DppH% of both ber fruits and their dried products. The minimum phenolic

and antioxidant activity values were found in dried sheet products (local and Chinese ber) while, the maximum
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values was in fresh ber fruits (local and Chinese). Bors et al., (1990, (a) and (b)) reported three structural

groups that are important for determining their radical scavenging and antioxidative capacity for flavonoids.
Local and Chinese ber fruits possible contain different type of phenolic compounds, which have different

antioxidant activities. Similar results were noticed by wei et al., (2005). 
Data shown in table (2) indicated that local ber fruits had higher mineral contents of sodium

(6.32mg/100gm), potassium (585.21 mg/100gm), calcium (219.47 mg/100gm), zinc (1.21 mg/100gm) and
copper (0.69 mg/100gm). Than Chinese ber ones. These results are in agreement with those reported by Li

et al., (2007a) and Gultekin (2007). They stated that, potassium was the most predominant mineral and ranged
from 79.20 to 548mg/100gm in the five cultivars of Chinese jujube also, phosphorus, calcium and manganese

were the major mineral constituents (59.30-110, 45.60-118 and 24.60-51.20mg/100gm) respectively.
Results in table (2) showed that dried chinese ber fruits had more sodium (9.54 mg/100gm), potassium

(431.62 mg/100gm), manganese (61.54 mg/100gm), phosphorus (140.63mg/100gm) and iron (10.48mg/100gm)
values compared to local dried ber fruis, and viseversa while in contra for Calcium, zinc and copper being

323.84, 1.73 and 0.98mg/100gm respectively in dried local ber fruits. Higher mineral contents in dried and
sheets ber fruits samples may be due to their higher contents of ash being (5.40, 5.23%, 4.79 and 6.45%) for

local and Chinese ber fruits and dried local and Chinese ber sheets respectively compared with those present
in fresh ber fruits. Similar results were observed by Nadir et al., (2010).

Results presented in Table (3) show the chemical composition of wheat flour and both dried ber fruit
flours prepared from local and Chinese ber varieties. Wheat flour contained 13.61% and 1.83% protein and

fat respectively which were higher than those of both dried local or Chinese ber fruit flours. Results also
indicated that both dried fruits (local & Chinese) had higher content of ash and fiber than fresh fruit. These

results are in agreement with those reported by pareek (2001) and Helmy (2003). 
The effect of drying process on the quality characteristics of rehydrated dried and sheets ber fruits prepared

from local and Chinese ber varieties is presented in table (4). Results indicated that, there were a significant
differences at (P>0.05) for rehydration ratio between dried local ber sheet and dried Chinese ber sheet. Similar

results were found between the dried ber fruits (local & Chinese). On the other hand, rehydration coefficient
values had a significant differences between dried and sheet samples either from from local or Chinese ber

fruits and decrease in both Chinese dried sample compared to the local ber ones. These results are in
agreement with those reported by Nadir et al., (2010). 

Table 1: Physico-chemical characteristics of different ber fruits and their products. 
Samples Total solids Total soluble Acidity Brix/ pH Protein Fat Fiber Ash Total Vitamin Phenolic Antioxident

(TS)% solids (TSS) (as malic acidity value % % % % carbohy C (mg/ content activity 
% acid)% ratio -drates 100g) GAE DppH %

% (mg/g)
Local ber 40.13 ±0.35 13.18 ±0.09 0.31 ±0.13 42.51 5.86 ±0.19 3.74 ±0.32 0.90 ±0.17 5.46 ±0.13 3.64 ±0.42 86.26 94.87 ±0.16 3.40 ±0.09 84.71±0.34
variety fruit
Chinese ber 80.36 ±0.24 17.82 ±0.11 0.37 ±0.15 48.16 5.43 ±0.25 6.70 ±0.17 0.58 ±0.09 2.14 ±0.06 3.21 ±0.36 87.37 345.19 ±0.20 7.35 ±0.04 93.54 ±0.29
variety fruit
Dried local 90.59 ±0.08 - 0.28 ±0.10 - 5.89 ±0.07 8.05 ±0.20 1.68 ±0.50 7.73 ±0.08 5.40 ±0.50 77.14 32.76 ±0.31 2.31 ±0.07 50.69±0.18
whole ber 
fruit
Dried 88.36 ±0.19 - 0.30 ±0.07 - 5.51 ±0.30 7.87 ±0.36 1.39 ±0.24 6.34 ±0.40 5.23 ±0.63 79.17 165.52 ±0.19 4.78 ±0.08 55.40±0.25
Chinese whole 
ber fruit
Dried local 85.68 ±0.26 - 0.25 ±0.04 - 5.94 ±0.40 7.74 ±0.19 1.96 ±0.13 4.56 ±0.28 5.59 ±0.26 80.15 25.17 ±0.11 1.92 ±0.17 29.36±0.43
ber sheet
Dried Chinese 83.13 ±0.17 - 0.28 ±0.11 - 5.62 ±0.34 7.63 ±0.14 1.72 ±0.09 4.45 ±0.39 6.45 ±0.14 79.75 132.44 ±0.35 3.82 ±0.21 33.96±0.27
ber sheet 
Values represent means + standard deviations calculated from three replicates. 

Table 2: M inerals contents of ber fruits, dried whole ber fruits and dried ber sheets obtained from local and Chinese varieties. 

M inerals Ber fruits Dried whole ber fruits Dried ber sheets

----------------------------------------------- --------------------------------------------- ----------------------------------------------

Local variety Chinese variety Local variety Chinese variety Local variety Chinese variety

Sodium 6.32 5.90 9.26 9.54 8.27 11.69

Potassium 285.21 265.39 420.57 431.62 372.13 528.17

Calcium 219.47 80.41 323.84 129.86 286.56 158.93

Zinc 1.21 0.49 1.73 0.75 1.55 0.90

M anganese 0.63 38.76 0.89 61.54 0.80 74.72

Phosphorus 20.14 86.28 28.75 140.63 25.97 170.25

Iron 2.93 6.49 4.29 10.48 3.78 12.91

Copper 0.69 0.30 0.98 0.44 0.88 0.58

Color results of local and Chinese ber fruits and their dried products are presented in Table (5). Results

showed that, there was a reduction in all lightness (L) values for both dried and sheets ber fruits samples.
Values of redness (a) and yellowness (b) for local ber fruit and it's products were higher than those of Chinese

ber fruit and different dried products produced from it. Results also showed that Redness (a) and yellowness
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(b) values were increased by 20.84-25.21% and 28.68-45.82% for local, dried and sheets ber fruit, samples

respectively compared to Chinese ber fruit and its products. Chinese ber fruit and its products (dried and dried
sheet) had higher values of a/b but their saturation and lower values of hue compared with those of local ber

fruit and its products. On the other hand, dried samples (local & Chinese fruits) had the lowest changes in
color differences (ÄE) values (4.87 and 4.30) respectively and increased in dried sheets ones being (10.31 and

9.21) respectively. Similar results were observed by Osorio et al., (2007) and Nadir et al., (2010).

Table 3: Chem ical composition of wheat flour and dried local and Chinese whole ber fruits flours. 

Components % Wheat flour Dried local whole ber fruit flour Dried Chinese whole ber fruit flour 

Protein 13.61 ± 0.13 8.05 ± 0.10 7.87 ± 0.15

Fat 1.83 ± 0.09 1.68 ± 0.12 1.39 ± 0.19

Ash 1.76 ± 0.06 5.40 ± 0.04 5.23 ± 0.24

Fiber 2.60 ± 0.21 4.56 ± 0.07 4.45 ± 0.08

Total carbohydrates 80.20 80.31 81.06

Values represent means + standard deviations calculated from three replicates.

Table 4: Rehydration quality of different dried ber sheets and dried whole ber fruits. 

0 .05Rehydration quality Dried ber sheets Dried whole ber fruits LSD 

Rehydration ratio 

Local ber variety 1 : 7.20  ± 0.07 1 : 4.23  ± 0.56 0.71a b

Chinese ber variety 1 : 3.21  ± 0.13 1 : 2.60  ± 0.41c d

M oisture content of rehydrated sample %

Local ber variety 88.52  ± 0.11 81.10  ± 0.38a c

Chinese ber variety 85.21  ± 0.09 77.88  ± 0.26 0.62b d

Hydration coefficient 

Local ber variety 1.56  ± 0.04 0.95  ± 0.06 0.25a c

Chinese ber variety 1.37  ± 0.08 0.78  ± 0.10b d

Values represent means + standard deviation ns calculated from three replicates. 

M eans with different letters within a raw are significantly different (P < 0.05)

Statistical analysis of the organoleptic evaluation for the two dried ber fruit samples produced from local

and Chinese varieties is shown in Table (6). Results indicated the two dried ber fruits samples had significant

Table 5: Hunter color values for different varieties of ber fruits and their products. 

Samples L a b a/b Saturation Hue ÄE*

Local ber variety fruit 41.20 10.13 7.67 1.32 12.71 37.13 -

Chinese ber variety fruit 36.12 8.09 5.26 1.54 9.65 33.03 -

Dried local whole ber fruit. 37.54 12.29 10.05 1.22 15.88 39.27 4.87

Dried Chinese whole ber fruit. 32.36 10.17 7.81 1.31 12.82 37.52 4.30

Dried local ber sheet. 34.85 16.72 12.44 1.34 20.84 36.65 10.31

Dried Chinese ber sheet. 29.69 13.38 9.20 1.45 16.24 34.51 9.21

* Color difference 

Table 6: Sensory characteristics of dried local and Chinese ber sheets 

0 .05Characteristics Dried local ber sheet Dried Chinese ber sheet LSD 

Color 9.06  ±  0.13 9.43  ± 0.17 0.33b a

Taste 9.27 ± 0.14 9.56 ± 0.11 n.s

Flavour 9.16 ± 0.12 9.35 ± 0.15 n.s

Texture 9.39 ± 0.17 9.61 ± 0.12 n.s

Acceptability 9.25  ± 0.13 9.59  ± 0.17 0.32b a

Total 46.13 47.54

Values represent means + standard deviations calculated from three replicates. 

M eans with different letters within a raw are significantly different (P < 0.05).

differences in flavor and color but no significant differences were observed between them for taste and general

appearance. Dried ber fruit sample prepared from Chinese variety recorded the highest score for all sensory
evaluated in characteristics (97.26). 

Data in Table (7) represent the mean scores for color, taste, flavour, texture and acceptability for dried
ber sheet samples prepared from local and Chinese varieties. The score values of all sensory attributes were

high in dried Chinese sheet sample (47.54) Compared to local sheet ones which had minimum total score of
(46.13).

The results obtained in table (8) show that protein, fat, ash and fiber contents of cakes replaced with dried
flour from (local & Chinese ber fruits) at all levels were higher than the control. Higher contents of protein,

fat, ash and fibers were observed in cake sample replaced with 25% dried local flour ber fruit (14.20, 24.13,
2.90 and 3.46%) respectively. These results are in agreement with those reported by pareek (2002) and Akbolat

et al., (2008).
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Mineral analysis of cake samples made from different levels of dried local or Chinese fruits flours are
presented in Table (9). Results indicated that sodium was the major element in control cake sample followed
by potassium and phosphorus (196.77, 168.59 and 98.94 mg/100gm) respectively. Cake sample replaced with
dried local ber fruit flour at level 10% had higher contents of sodium, potassium, calcium, zinc and copper
compared to cake samples with those found in sample contained dried Chinese ber fruit flour. On the other
hand manganese, phosphorus and iron contents were increased in cake sample replaced with dried Chinese ber
fruit flour at level 10% compared to cake sample replaced with the same level of dried local ber fruit flour.
Finally, as a general observation, replacement of wheat flour in cake samples with different levels of dried
local or Chinese ber fruit flours increased their mineral contents of potassium, calcium, zinc and iron. While,
manganese, phosphorus and iron contents were increased in cake samples replaced with dried Chinese ber fruit
flour only. These results are in agreement with those reported by Ermosele et al., (1991), Pareek (2001 and
2002) and Akbolat et al., (2008). Results in Table (10) shows that, cake samples replaced with all different
levels of dried ber fruit flour (local & Chinese) had increased in weight, volume and specific volume from the
control ones. The increasing rate for weight, volume and specific volume. Minimum values for physical
characteristics was observed in cake samples replaced with 10% dried local ber fruit flour being (129 gm, 425
Cm  and 3.29 Cm /gm for weight, volume and specific volume) respectively. These results are in agreement3 3

with those reported by pareek (2001 and 2002). 
Data presented in Table (11) shows Hunter color values of cake samples replaced with different levels of

dried local or Chinese ber fruit flours (10, 15, 15 and 25%). Results indicated that, all cake samples replaced
with different levels local or Chinese ber fruit flours had less lightness (L), more redness (a), yellowness (b),
saturation and hue values compared with those of control sample. The last effects were increased as the
replacement level increased. The lowest color difference (ÄE) values were observed in cake samples contained
10 and 15% Chinese ber fruit flours (6.29 and 9.99) respectively and considered to be the best samples for
color attributes which were approached to the control results. These results are in agreement with those
obtained by Helmy (2003). 

Table 7: Sensory characteristics of dried local and Chinese whole ber fruits. 

0 .05Characteristics Score Dried local whole ber fruit. Dried Chinese whole ber fruit. LSD 

Flavour 25 23.19  ± 0.21 24.37  ± 0.18 1.17b  a

Color 25 22.97  ± 0.23 24.28  ± 0.20 1.28 b  a

Taste 25 23.86 ± 0.17 24.46 ± 0.23 n.s

General appearance 25 23.58 ± 0.16 24.15 ± 0.18 n.s

Total 100 93.60 97.26

Values represent means + standard deviations calculated from three replicates. 

M eans with different letters within a raw are significantly different (P < 0.05).

Table 8: Chem ical composition of cake sam ples contained different levels of dried local or Chinese whole ber fruit flours. 

Cake samples Protein % Fat % Ash % Fiber % Total carbohydrates%

Control 11.32 ± 0.18 22.41 ± 0.16 2.05 ± 0.22 1.62 ± 0.32 62.60

Cake replaced with dried local whole ber fruit flour at levels:

10% 12.98 ± 0.10 22.93 ± 0.16 2.20 ± 0.05 2.76 ± 0.20 59.13

15% 13.40 ± 0.21 23.37 ± 0.13 2.40 ± 0.03 3.00 ± 0.19 57.83

20% 13.81 ± 0.08 23.78 ± 0.17 2.64 ± 0.09 3.22 ± 0.15 56.55

25% 14.20 ± 0.15 24.13 ± 0.09 2.90 ± 0.06 3.46 ± 0.11 55.31

Cake replaced with dried Chinese whole ber fruit flour at levels:

10% 12.89 ± 0.09 22.81 ± 0.06 2.12 ± 0.05 2.68 ± 0.08 59.50

15% 13.31 ± 0.07 23.28 ± 0.08 2.31 ± 0.16 2.92 ± 0.12 58.18

20% 13.69 ± 0.15 23.65 ± 0.12 2.58 ± 0.05 3.17 ± 0.19 56.91

25% 14.08 ± 0.24 24.06 ± 0.14 2.83 ± 0.12 3.39 ± 0.07 55.64

Values represent means + standard deviations calculated from three replicates.

Table 9: M inerals contents of cake sam ples replaced with dried local or chinese whole ber fruits flours at different levels. 

M inerals Cake (control) Cake samples replaced with dried localor Chinese whole ber fruits flours at levels:

--------------------------------------------------------------------------------------------------------------------------------

10% 15% 20% 25%

------------------------------- --------------------------- ------------------------ -------------------------------

A B A B A B A B

Sodium 196.77 178.59 176.63 168.63 166.90 159.24 156.49 150.12 149.75

Potassium 168.59 196.94 194.86 210.61 208.11 224.32 220.97 239.86 234.41

Calcium 54.80 84.27 62.30 98.87 66.19 112.76 70.00 127.53 73.78

Zinc 0.46 0.59 0.49 0.66 0.51 0.74 0.53 0.81 0.56

M anganese 0.98 0.96 7.20 0.93 10.24 0.89 13.30 0.85 16.45

Phosphorus 98.94 92.11 103.05 88.79 105.20 85.43 107.14 82.19 109.27

Iron 1.90 2.16 2.67 2.30 3.18 2.42 3.60 2.56 3.98

Copper 0.67 0.71 0.65 0.73 0.63 0.75 0.61 0.78 0.58
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Table 10: Physical properties of cake sam ples replaced with local or chinese whole ber fruits flours at different levels. 

Cake samples Weight (g) Volume (Cm ) Specific volume (Cm /g)3 3

Control 118 362 3.07

Cake replaced with dried local whole ber fruit flour at levels:
10% 129 425 3.29
15% 132 438 3.32
20% 134 450 3.36
25% 137 460 3.40

Cake replaced with dried Chinese whole ber fruit flour at levels:
10% 132 441 3.34
15% 134 450 3.36
20% 137 467 3.41
25% 140 481 3.44

Table 11: Hunter color values of cake samples replaced with dried local or chinese whole ber fruits flours at different levels.

Cake samples L a b a/b Saturation Hue ÄE*

Control 64.31 18.47 47.25 0.39 50.73 68.65 -

Cake replaced with dried local whole ber fruit flour at levels:
10% 56.14 25.10 54.52 0.46 60.02 65.28 12.79
15% 54.49 26.27 56.70 0.46 62.49 65.14 15.70
20% 52.28 28.31 58.63 0.48 65.11 64.23 19.26
25% 50.37 30.56 60.45 0.51 67.74 63.18 22.69

Cake replaced with dried Chinese whole ber fruit flour at levels:
10% 59.60 21.48 50.13 0.43 54.54 66.81 6.29
15% 57.39 23.51 52.40 0.45 57.43 65.84 9.99
20% 55.42 25.37 54.86 0.46 60.44 65.18 13.58
25% 53.25 27.20 56.38 0.48 62.60 64.25 16.79

* Color difference

Table 12: Sensory characteristics of cake samples replaced with dried local or chinese whole ber fruits flours at different levels.

Cake samples Color Taste Flavour Texture Tenderness Total 

9.30 ±0.11Control 9.42 ±0.15 9.54 ±0.17 a 9.61 ±0.13 9.55 ±0.16 47.42a b a a

Cake replaced with dried local whole ber fruit flour at levels:
10% 9.51 ±0.12 9.63 ±0.15 9.45 ±0.16 9.60 ±0.17 9.34 ±0.18 47.53a a a a a

15% 9.56 ±0.17 9.60 ±0.16 9.21 ±0.14 9.50 ±0.13 9.24 ±0.12 47.11a a b a ab

20% 9.23 ±0.11 9.21 ±0.12 9.10 ±0.17 9.30 ±0.19 9.00 ±0.14 45.84b b b b b

25% 8.92 ±0.13 9.00 ±0.14 8.93 ±0.11 8.72 ±0.14 8.50 ±0.15 44.07c d c a c

Cake replaced with dried Chinese whole ber fruit flour at levels:
10% 9.61 ±0.11 9.72 ±0.16 9.51 ±0.17 9.60 ±0.12 9.54 ±0.13 47.98a a a a a

15% 9.53 ±0.17 9.60 ±0.14 9.40 ±0.13 9.62 ±0.11 9.32 ±0.12 47.47a a a a a

20% 9.20 ±0.18 9.30 ±0.16 9.21 ±0.15 9.23 ±0.12 9.12 ±0.10 46.06b c b b b

25% 8.91 ±0.14 9.12 ±0.16 9.00 ±0.11 8.81 ±0.12 8.64 ±0.13 44.48c d bc c c

0 .05LSD 0.29 0.18 0.28 0.30 0.34

Values represent means + standard deviations calculated from three replicates. 
M eans with different letters with in a column are significantly different (P< 0.05)

Sensory evaluation of cake samples replaced with different levels of dried local or Chinese ber fruit flours
was statistically analyzed in Table (12). Results showed that cake samples replaced with 10% and 15% dried
Chinese or local ber fruit flours were higher than the control sample in total acceptability. Cake sample
replaced with 10% dried Chinese ber fruit flour recorded the highest improvement in color. While replacer
wheat flour with 20% level of dried ber fruit flours for either local or Chinese varieties caused a significant
differences between these samples and control. There were no significant differences in color between cake
samples replaced with 10 & 15% levels for any type of dried ber fruit flours (local or Chinese) and control
sample while it was high in taste for samples of cake with replacement two levels 10 and 15% compared to
control sample. In addition, replacement level 20% similar to control sample in color, taste, flavor and texture.
On the other hand, there was no significant difference between cake samples replaced with either dried local
or Chinese ber fruit flour at level 10%, samples contained 10% and 15% dried Chinese ber fruit flour and
control sample for flavour. Concerning tenderness, no significant differences were detected between cake
samples replaced with both types of dried ber fruit flours at levels 10%, 15% and control. Finally, it can be
concluded from these results that, acceptable cake samples could be produced using dried local or Chinese
whole ber fruit flours until 20%.
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