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3- Cartilage
4 -Fourier Transform Infrared
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1- Fat bloom
2- Suger bloom
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Table 1. Combinations and quantities used to make Types of milk chocolate

Treatments Cocoa Sugar milk cacao vanilla lecithin  Commercial Chicken
butter (gram) powder powder  (gram)  (gram) gelatin Feet gelatin
(gram) (gram) (gram) (gram) (gram)
SH 37 37.56 14.34 9 0.6 1.5 0 0
T1 34 37.56 14.34 9 0.6 1.5 3 0
T2 32 37.56 14.34 9 0.6 1.5 5 0
T3 30 37.56 14.34 9 0.6 15 7 0
T4 34 37.56 14.34 9 0.6 1.5 0 3
T5 32 37.56 14.34 9 0.6 1.5 0 5
T6 30 37.56 14.34 9 0.6 1.5 0 7
6-tempering
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Table 2. Physicochemical Analysis of Chicken Feet Gelatin and Commercial Gelatin

Commercial gelatin Chicken Feet gelatin Test
170.6 £ 0.9 378.48+£0.5 Bloom Gel
162.5+0.3 220.75+0.2 Viscosity
44.7+0.01 70.5+0.01 The temperature at the beginning of the melting point
83.5+0.01 85.4+0.01 The temperature at the end of the melting point
3.2+0.6 3.31+038 pH before drying
6.61 +0.01 6.65 + 0.02 pH after drying
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Figure 1. Density Chart of Milk Chocolate Samples Containing Different Levels of Chicken Feet
Gelatin and milk chocolate samples containing different levels of commercial gelatin
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Figure 2. Hardness chart of milk chocolate samples containing different levels of chicken Feet gelatin and
milk chocolate samples containing different levels of commercial gelatin
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Superficial roughness
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Figure 3. Surface roughness chart of milk chocolate samples containing different levels of chicken Feet
gelatin and milk chocolate samples containing different levels of commercial gelatin

CASITS (o (Y5 dos3 0 (Sl (6 b ST (5l (55 A3 ¥ (sl (6t EASHTL (Y5 05y ol & 5e)SH™

(e b N5 dops 0 (ol (5 DAUSEITE (f e s Y5 dosn ¥ sl (6 0d SOISAITA (5ol (Y5 Ao pn V sl (6 0

3 OIS by o i i la ey oS Wi
Gl 4 5 ek OIS a5 5SS s SRl o se Y
NS S8 Bl 15 e 5 55K
A e Sl pll [FE]as S kS s VU slabes 5o
ol s b e sais e | osdasd Jelye o5V
o a8 oS5 b g 56 w0y Rl el se
5345 A3k e 3 op 13l S G gaS o e S S
S slardlae > [Y0]o5d o Ik 25 & ot 4
S Loy w4 Ol A plnil Yoo Lo
S s gl s e S amiSeys (S sk
el (S5 05 o8l E Isb sa s IS nlply 0,8
S 38 o g Sl Ol o s Jlw b8y Ly U
S o3 A w sl HE cos el
Slas s il S 550 (g dholb a2 S (55
el ials Sls oS b ol iy S0 o
los S5l Bb 51 ekl Sl ol ans Sy

28

(st V5 Aoy Vool (6 s IIS)TE

AL 4y K 5 —E-Y-Y
CASLE sladd gl (5 ol a5 S s la g0l b s gl
O Sl SN Sl gl opl Gk s e DL
Sslm bl anisSans ol sy el bl
Tobe ol sbaaised 5§ e b oY) e # sk
Ol LBl e i dals a0l Sl gl (Y e
2 oS Gl gl a auy S S
OS5 sl sladisad 5§ e S Y5 Sl slaaisad
Bl ol s s Y5 SRl LI ol
sballe ool glajles o 4wy SRl ol
SMie i cpl bl Sl 2t f e Gl 55 il
SL Y5 Aon Vsl £500)TE @ pas & a3 S s
L (Y DOLKer 5 a3 Sligges 5l Glas (§ e
ol 4 OIS slales 5 o (55,518 Olje oS 5l
odd 555 den OIS mbacs (1158 L codd 55508 OSS' L
s opl w4 Ol s gandllas 5 Ll


http://dx.doi.org/10.22034/FSCT.21.156.19
https://fsct.modares.ac.ir/article-7-72962-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-13 ]

[ DOI: 10.22034/FSCT.21.156.19]

viscosity appearance- cP

VY o ARl 092 Ao BJLM:

O|ﬁ| ua_L'\.'ﬁ @W}(}.\FM

80000

70000

]

oramed 5 e sd Sse ol S S5 GRIP sl
g 3w alols a5l ams 53 5 Lol oS >~
Sl Sl3dl 5 I 50 o Slas e SRalS 4 e )

Il 2l

a
b

60000 f d $ T
50000

40000 g

30000

20000

10000

SH T1 T2 T3 T4 Ts T6

Treatments

Figure 4. An apparent viscosity chart of milk chocolate samples containing different levels of chicken leg
gelatin and milk chocolate samples containing different levels of commercial gelatin
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Figure 5. Melting profile chart of milk chocolate samples containing different levels of chicken Feet
gelatin and milk chocolate samples containing different levels of commercial gelatin
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Figure 6. Water activity chart of milk chocolate samples containing different levels of chicken Feet gelatin
and milk chocolate samples containing different levels of commercial gelatin
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Table 3. Color index table of milk chocolate samples containing different levels of chicken Feet gelatin
and milk chocolate samples containing different levels of commercial gelatin

Treatments L a B
SH 7.9453+0.19 ¢ 0.3720+0.02 3.4843+0.14 ¢
T1 8.8323+0.14 « 0.1753+0.02 ¢ 3.5490+0.01 ©
T2 9.3963+0.35 ° 1.2793+0.007 ¢ 5.1116+0.02 @
T3 9.6713+0.5 1.3823+0.02 * 4.9830+0.03 °
T4 8.4313+0.11 % 0.4083+0.005 © 4.2803+0.03 ¢
T5 9.2493+0.19 0.7550+0.01 ¢ 4.2630+0.01 ¢
T6 10.0233+0.31 2 1.3213+0.01 ° 4.3966+0.03 ©
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Table 4. Sensory Evaluation Table of Milk Chocolate Samples Containing Different Levels of Chicken
Feet Gelatin and milk chocolate containing different levels of commercial gelatin

Treatments Texture taste color smell general
acceptance
SH 491°+ 0.01 4.74°+ 0.1 4.26°+0.01 4,912+ 0.01 4,992+ 0.05
T1 4.07°+ 0.06 4.42°+ 0.01 434+ 0.1 412°+0.2 4.4%+04
T2 351+ 0.02 3.62¢9+ 0.02 4512+ 0.1 3.62¢+0.01 4,63 +0.3
T3 3.079+ 0.1 3.317+ 0.01 4.079+ 0.06 3.31°+£0.3 3.86%+ 0.1
T4 431°+ 0.04 4.31°+ 0.01 4.31°+ 0.02 4.07°+ 0.06 4,190+ 0.2
T5 3719+ 0.06 3.41°+ 0.2 4,07+ 0.06 3519+ 0.02  4.3% <+ 0.02
T6 3.21f+ 0.3 3.079+ 0.04 4.34°+ 0.01 3.07"+ 006 3.89+0.2
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Milk chocolate is one of the most popular and enjoyable foods, and it has
many fans of all ages. The main ingredient in chocolate is cocoa butter. One
of the main factors contributing to the thermal instability of chocolate is the
low melting temperature of cocoa butter compared to the ambient
temperature in hot weather and tropical regions, so the purpose of this
research is to replace the gelatin extracted from chicken feet with commercial
(Cow) gelatin in different concentrations (0, 3, 5 and 7 percent) with cocoa
butter to reach a high melting point with the aim of preventing chocolate
from melting at high temperatures in tropical regions. In this research, the
physicochemical and sensory properties of milk chocolate were investigated,
and the obtained results showed that the density of the samples increased
with the increase in the concentration of gelatin (chicken feet and
commercial). The hardness of chocolate samples decreased by increasing the
concentration of chicken foot gelatin and increasing the concentration of
commercial (Cow) gelatin, so that the highest level of hardness among the
samples containing gelatin was related to the sample containing 3%
commercial gelatin (5936.3) and the lowest level of hardness was related to
the sample containing 7% chicken feet gelatin (5342.5). Also, by examining
the surface roughness of the treatments, the highest roughness is related to
the control sample. The apparent viscosity of treatments increased by
increasing the concentration of chicken feet gelatin and increasing the
concentration of commercial gelatin. In terms of the melting profile of the
chocolate samples, as expected, the melting point of the samples increased
independently with the increase of chicken foot gelatin and the increase of
commercial (Cow) gelatin. By increasing the level of chicken feet gelatin
and increasing the level of commercial (Cow) gelatin, the aqueous activity
of the treatments decreased. In terms of color parameters (L, a and b), the
highest amount of brightness is related to the sample containing 7% chicken
feet gelatin. From sensory point of view, parameters of color, taste, smell,
texture and finally the overall acceptance of chocolates were investigated. In
terms of parameters, a significant difference between the samples was
observed, and all the samples had the required acceptance.
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