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Figure 1. Hardness, cohesiveness and springiness of gel samples.
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Figure 2. Frequency sweep curve of pomegranate gels based on carrageenan with 2.8% sucrose (solid
curve) and 5.6% sucrose (dashed curve).
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Table 1. Frequency sweep test results for different treatments of pomegranate gels based on gelatin or

carrageenan
(Hz) 35 alais 1S 5 G" G .
GYG" of . i . e & yas
S oA VY , S oA VY ,
Cross over frequency Cross over (G2 VY0 53 02) (2 V10 o5 02) sample
(Hz) (1.25 Hz frequency) (1.25 Hz frequency) p
WA /SN
8.430 £2.030 18.090 +3.210 18.110 % 1.340 46.550 & 3.220 o o
Gelatin- 2.8% sucrose
il 01— 5N
14.600 £2.110 36.840 %+ 5.140 24.690 % 4.130 201.440 %+ 9.860 o o
Gelatin-5.6% sucrose
S IYIA-0LS)LS
I I 75.110£ 5310 7.850 £ 1.110 Carrageenan-
2.8%sucrose
Sa0/8- oSS
3,16 3,16 84.970 £ 9.540 10.800 % 3.150

Carrageenan
5.6%sucrose

SISLw o3 0FF 5 YA slacdale Uy QLSS 5l et g ol & sms 4 by ¥ IS

Sla 8 3 55 LSS 6l s sladl ol el o3l Ol Lajls sad ool 53 &S 5 sbolen .S
omwjjtyyw.\é.mp&oﬁs-bd}m@Mé}'}]@jj&ﬁﬁdjmd\)\zq,\:m
il il ol o el QLIS abgy e (S0 3 oS plailen il e S opl Cigad 5 G 2l
Ll GralS g edd 5Ll do s YA L QLSS J5 JelS o 50 Sel 35,8 VYO U IS 3
o3 0/F L OLSTHS @50l 3550 53 JF o 50 35 o sdalice il Jsde Jisl 53l 50 03 J ke
ybr edalin T 5 Y Gl S 50 &8 shiles (3 S ypn e VY LSS s 0500
Q.l\JQ:AS:)\szijh:flJlSLsLa&ﬁ)_s&b.sj,.ZL;ae.,\ALi.aJuj‘}[j(;l.a&ﬁ):dawdaj_}
Vs la bS5 55 OLaSIIS sladped s SVl Sl 2 550y S alde Wil e sty
oY sl g a5 s e Ol SIS gl Cool sl a8 8l 5s il
Al e bl alas 1A 5 dindls StV S 5 ol Il Ol 55 VL oS 6 50 2

VY



Ol)SKed g (53] j00kre e

10 101 10

Angular frequency w (rad ') (a6 51 (Lol) () (sl gl (uilf 8 —
(o b o) K3 VYA el 0SS aly U OF 5 GuilS 3 g, o ¥ K2
(g sowa) 1O Chle

Figure 3. Frequency sweep curve of pomegranate gels based on carrageenan with 2.8% sucrose
(dashed curve) and 5.6% sucrose (solid curve).
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Abstract

Background and objectives: In this paper local pomegranate juice (50% v/v final
solution) based gels made from gelatin or kappa-carrageenan with sucrose (2.6%,
5.8% w/v final solution) have been examined to determine their textural
characteristics and viscoelastic properties. Pomegranate is one of the most
important crops cultivated in Iran which extensively used as a source of variety of
products. However, some especial properties of this fruit such as low pH, varied
tastes, red color, and phenolic and anthocyanin compounds may affect final
product properties. In this regard, it is required to study the influence of applying
natural pomegranate juice on final gel quality. Since gelatin and kappa-carrageenan
are two popular examples of protein and polysaccharide hydrocolloids which are
available with low cost, in this work pomegranate gels were prepared based on
these hydrocolloids. Generally, gel formulations include sugar as a taste and
texture improver so its interaction with gel components and its effect on textural
properties of pomegranate gel was investigated.

Materials and methods: In order to determine textural properties like hardness,
cohesiveness and springiness, texture profile analyses have been used. Also, to
investigate viscoelastic properties, dynamic oscillation measurements were used
and their rheological behavior was interpreted regard to loss tangent, elastic and
viscos modulus.
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Results: The result of texture profile analysis show that incorporation of sucrose
into gelatin based gels effectively increases hardness, cohesiveness and
springiness. Furthermore, the results of oscillatory dynamic rheological
measurements show that gelatin gels are more elastic and resist higher frequencies
when sucrose concentration increased. Since gelatin has the protein nature, it has
different electrostatic charges at different pH levels, so at lower/higher pH than pl
it would be found with positive/negative charge. Accordingly, under acidic
condition of pomegranate juice with pH lower than gelatin pl, gelatin may carry
positive charge which able it interact with anionic agents in the media. In this case,
presence of phenolic compounds, flavonoids and tannins with anionic nature in
pomegranate juice can enhance these interactions. The results of our investigations
have shown that applying pomegranate juice and sucrose for the preparation of
gelatin gels leads to form a high quality gel due to proper pH of the juice and
adequate hydrogen and electrostatic interactions.

In case of K-carrageenan gels, increase in the sucrose level enhances viscose
modulus and decrease hardness and cohesiveness because of preventing the
formation of a solid-like viscoelastic texture. Although low concentration of
sucrose can improve gel textural properties, at high concentration it inversely
affects on carrageenan gel elasticity. The major reason for this effect may be due to
sucrose prohibition from cross-linking interactions. Moreover, different
compounds in pomegranate juice may have synergistic effect on decreasing
textural quality of carrageenan gels by sucrose.

Conclusion: The results of this study indicate that high quality pomegranate gels
based on gelatin and K-carrageenan with optimum concentration of sucrose can be
produced with no adverse effects of natural conditions of pomegranate juice (low
pH and contained ions) on the quality.

Keywords: Pomegranate juice, Rheology, Gelatin, Kappa-carrageenan, Ggel.
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