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Table 1. The Comparison of pH and acidity of different ice cream formulations
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b = 0,0
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date syrup
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6.59:£0.040" 17+1° 50 7
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b = 0,0

6.59+0.060° 16.5+0.5° 75 T
date syrup

b = 0,0

6.41+0.0150° 17£1° 100 T
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Different letters in each column indicate significant (P< 0.05) difference
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Figure 1. The effect of sugar substitute with date syrup on the overrun of ice cream
Different letters in each column indicate significant (P< 0.05) difference.
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Figure 4. The effect of sugar substitute with date syrup on viscosity of ice cream
Different letters in each column indicate significant (P< 0.05) difference

blwaS nl o 2 (M 3l Rl OL 2 S 1
Mu&ﬁéz\sou@b.(\\)sﬁ&umiﬂ
P P O CE [ OV JO IS+
5 00 pls3 L ls Ol S 25l plaw
LS 5 BLS 55 (ol e Ol 5 5yl
by lsee 0l Sl Lastls s S 558 (1448)
Oliies o ax ST.ON) Wil o /Y s s
A0sls SOLS  /AA B YV e sl 3 (5 ol
JLb, el ke B g nl O Jel

ol 04 aJ)JouM)J Uki)"

At

Olgeas Olg 058 Jdo Jags opl 5104 2 8,
S350 s s 5 Ol Gl Jis 0
(1) O L, asls b sl iy bl
S 93 g 5Ly a8 35 SO 51 S aa sl
Gl 0L o L, sl as e bl e
Gy oy se 395 &S 00 ) 5l xS ladi el eles
Gyl Ol e (F Jsidim) el o, L o p
;;\}_,a,\_iycsb);‘&_i;.\_pjlgliﬁyu
k on pslie a Sl o 550 ki, 5l Jhow Bl ol

il e oo mle slpe (555 b Sy o



Ol)Sed g Gl ol

e bl gl p 0 plS 5 (L J5 2 015 050 ladde () 2 -Y Jpu
Table 2. The evaluation of Power law, Hershel bulky and casson models for ice cream blends

RIFRPHE S e Casson o 5 ol
Power law Herschel-Bulkley 055 Sl (4s)3)
" K R " K - R’ K 7 R’ Treatment Date
Syrup (%)
G
0.66 2.77 0.988 092 127 172 0.9% 2.04 516 0.994 - 0
Blank
bo = 6
0.67 233 0.9%4 0.71 2.04 039 0.9%4 1.71  4.13 0.993 7 25
Date syrup
L~j> e_}:.,::
0.67 322 0.9% 0.71 196 047 0.99%4 1.75 4.14 0.998 50
Date syrup
L~j> e_}:.,::
0.75 1.73 0.9%4 0.89 1.15 0.88 0.996 1.71  2.72  0.994 75
Date syrup
L~j> e_}:.,::
0.78 1.55 0.994 0.89 1.13 0.66 0.996 1.68 2.24 0.997 100
Date syrup
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Figure 5. The effect of sugar substitute with date syrup on first dripping time of ice cream
Different letters in each column indicate significant (P< 0.05) difference.
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Table 3. Investigation of colorimetric parameters of ice cream samples

o K
T o
colorness

h* Chroma TCD b a* I+ Treatment

Jals
Blank

JAT RV SER Yo

44.1+2.88°  7.83+0.26°  3.88+0.26"  5.46+0.46°  -5.61+0.07°  68.40+1.04° Date syrup 25
%

10v Lo 20 s

-40.943.10°  4.81£0.24°  4.92:0.79"  3.14%0.03°  -3.630.35"  67.20£0.05°  Date syrup 50
%

AL VR

42.7+1.61°  4.76+£0.04°  4.94+0.66*  3.24+0.13°  -3.5+0.05° 62.20+1.45° Date syrup 75
%

JARRIVEESIYR

42.840.81°  4.90+0.13°  5.26£0.38*  3.33+0.14°  -3.59+£0.05°  62.17+0.20° Date syrup 100
%

-12.8+1.29° 5.55+0.03¢ 0 6.76+0.77" -6.35+0.03° 74.81+0.63"

Cd P < 0/00) s pme OVt 3 5mmy Kby Ogte 2 55 wlie L oy
Different letters in each column indicate significant (P< 0.05) difference

i Blank .al:

B Date syrup 25 % o .2

doys Yo Lo s
NDate syrup 50 % o .2

Lo 3 00 L°J>'
L Date syrup 75 % o,
Lo y3 Vo L =
0 i
Texture —sL Taste b color &, WS & Date syrup 100 % o .2
o Acceptance Aoy Ver Lo

ot e SB SRy LF et b S 3Rl S S
Wl (P <0/00) Sl fme S 35 Kl Dt o 55 il b Sy >

Figure 6. The effect of sugar substitute with date syrup on sensory properties of ice cream
Different letters in each column indicate significant (P< 0.05) difference
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Abstract

Background and objectives: The correction of the sugar or no-fat solid material will cause
changes in flavor and texture of ice cream, which is a basic concern of ice cream producers. The
reduction of sugar levels in ice cream can be offset by other bulking agents like non-fat solid
materials capable of modifying the flavor and texture of the final product. Considering the high
nutritional value of dates and that, Iran is one of the world's main producers of dates; it is
necessary to study the use of by-products from date processing industry. Whey are among the
raw material of cheese factories that have high nutritional value and lower price than milk. In
this regard, there is high possibility of using this valuable material.

Material and methods: In this study, four replacing levels of date syrup (25, 50, 75 and 100%)
instead of sugar in vanilla ice cream based on whey was used. The physicochemical factors
including acidity, over-run, melting time of first drop, color features (brightness, redness,
yellowness, TCD index, hue), rheological behavior and sensory properties (texture, flavor, color
and total acceptance) were investigated.

Results: The results of this study showed that with increased replacement of sugar with date
syrup in the ice cream formulation due to decrease in the strength of ice cream texture, overrun
decreased by 54% for control and 42% for sample containing 100 % date syrup. Similar trends
were observed regarding melting index of resistance with 20.54 and 14.43 min for the control
and 100% date syrup ice-cream, respectively. In addition to this, viscosity decreased
significantly (P<0.05) and by increasing the replacing levels noticeable color changes were
observed in produced ice cream samples. The flow behavior index for all samples was lower
than 1, which confirms the thinning behavior. Analyzing the sensory characteristics of the
produced ice cream showed that ice-cream formulation with 50 date syrup: 50 sugar content
brought high score from the panelist point of view.

Conclusion: Due to the high nutritional value and the high level of date production in Iran, the
use of dates-derived products in particular date syrup is suitable as sugar replacer in ice cream
formulations. According to the results, date syrup at 25 and 50% replacing level is a good
alternative candidate for sugar in ice cream formulation.

Keywords: Whey, Date syrup, Ice cream, Rheological properties, Sensory analysis.
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