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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 1.5 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 15 0 7
6-tempering

22



VEOF e YN 0,95 0T 6Ll

Qlﬂl L;l"lb Gw‘gf_y\&&bu

T3 ((oles V) deo 5 0 (gl (6 e EOIKENT2 ((olass Y5 Ao n ¥ (gl (6 e OOISKEITL (Y5 sk b 4 5as)SH®

L(.Cf b J:J\J)“ dos 0 (gl (g s OIS TS ‘(if b J:J’Yj Aoy Vgl (6 s OIKETA (sl J:-r‘}b Aoy Vsl i

OS5 Ay Ry (2L E-F-YY
s 10 O plam s (3V5 Aess VIV Uyl
o) e 33,5 = SlS B s eals 15 S sl
plom 4 85 jia Sy o pasie S b J s 55 byl
A amy el late oS Sle axys Yo O
Brookfield Jue e sSans oiws lawy ansSes

IYV]s sl (S jal 528 ol

St OIS Glaki g5 4 Lo e sla i leyl —Y-Y-¢
NS anmndls (g S0 50l —Y-Y—§—)
LSS 4w 5o SV a5l (o seaiis p 2 )aindls
@pr o35 Ao L) e V0 2 S 005
b god @MUY I tmdls 258 0 nd 357 50

NS L e (g pSo Il —Y—E-Y-Y

Brookfield — oSas awys il ioiw 005
osp b Kl 528 oL Engineering  Lab  Inc
ool b s oNISS s ol TA39 .S L glal gual
Gt 5 o B 3 e 10 ose s Ui
Lro]ad el el 5 2o e V oS >

S P PO g P R B e e
Selse S LEL G080 b gl e Ll 2
Il g sl S ol o a8 Sl ) 5 il
S s by Bl Bla= a1y Ly 5IUT
oSy o VoA 0 i b e (558 0 a5
oz b LS e A5 Golo S Ll 1)
Lo i e ol 4 3 plonil 03 Lmze b, 4, "USB
Aoy a5 A ol Sl Gl L amio S
ol sl

3508 Dpsoh S K NCBEN

8 -Universal Serial Bus

23

(st Y5 A3 Vgl (6 s oHIKE)TE

b b osY5 4 ba s slaghbel —Y-Y-Y
(s s,bw V5
R S RN RCPRTRP IR SSTRH R S S o

RO A W PR N PR
SUl oyl am s s cele ¥ O 4y bl ol Ll
W3y Yo Sde 4 e 35 S o5 V3 el anliS
o5V b A esls ol ol S sl s e O plax 53
A BV Sode 4 GBI (slos b 0 Kt 3l ey 355
D388 e am s Ve les s O ple 55 sl
Brookfield — o&iws L 5V5 J5 ool s S
e b K el 558 el Engineering Lab  Inc
[V s ,So3ll TALO 58 U (gl gz

Y5 PH g pSe5lul —Y-r-Y-Y
Sl oo 48 s 5V5 0 S SCPH (6 S eIl sl
38 ol az 3 80 gles 53 adds 0 ke s J> ki
Jslee Slos Oy 5 0 Jo= Sl day 5 Al ls ol >
Jenway, Jue ) 2o pH oKaws Lo 5 pH (SUI glos &

IYV]as sl 6, Seslul (UK

oY 293 s e —Y-Y-YY

sy eale S5 eslanal b 3NS5 Osd b
33 258 I3 sy 3550 (DSC- 00 ) ke ol
oS ko) 0 Jlie 4 osa T (slacy 3 § e s Y3
arp A BV Sl al 05y Gads il 5 Sl eslanal b
aids ol Sl e Ve Gl S S LIS Sl
I¥Y1s 3 alons OF 53 slos STl

7 -Bloom



OLSer 5 (555 aidble Ao

IS Ky sl s ls g S0l —Y-Y-¢-V
s by dals wges 5 OIS sl s K
5 ols (¢, Se3ll IMG Pardazesh, Cam- system Xl
Jbe ol (38 S5 s p b sa L sl axls
S et b e b ol i Jolt (L) 5550 (gl s
Fe S b ol @) (S5 L pS6 gs ) b s
Sy b als ()5 =AY BT easdoa b 50 3

I Jasl e Y BV Y oasume Loy U

> bl —Y-Y—5-A

ok & ksl e b Shs o r Gln
o Olas BL ) L Qé)j} )l BES S ol J”L‘“}\
K )"cg;...w\Qubjigjsék)@.]ﬂﬁjﬁﬁiﬁj)ﬁdd
A eslinal Ws g edus |y p"}l aJl L;Lauj;)'}.ﬁ S ol
Siigdos lebal 0 (oo ulide Sl badipad b)) Sl
LYA] s oslanul

aeals J:.\:J I 4P -Y-y
Sl plil 33las S b gles s s
55 (Anova)w b S by IUT 5l e Sl oo

Oasl s SKle Sl s (gl sa=0/00 s
13 b baesls LT s esliza (Duncan) ,SSls
A pLISAS

Cow g @Lﬁ -y
ged5-\-Y

b Sl edd plsnal (V5 olend sSG50 be S
olaasOLiS pH (gade Slode .S sl OLES Y J g o '@A
s Al olile BL 055 G 5l gl B sd s Ol
O35 & J5 Sol cal olpds PH @ O Sulg o
s DALl Koy il los 5 il (S0 5
33 5 Sl (‘; YVALA ol anlllas )3 £ e b 055
5055 YA )l V5 Al e S5 b avylis

Ol Al i [N S Y00 oo sy Y5

11 -Threshold

24

Slaise 3l 38 Do bl I gl Se
Y’"Cj\é}l{j&&:ﬂ‘“%'ix\qu JL".")JLS.)‘JJ'.'J'A}“‘Z’;
awles glp A 0,23 PG e Loa S Y dpi
R 5 Gl A (e A S da g gle el
6‘;’ W A eslaad J'iL“: ;u.:)‘j LAK c:z..a_}' )\
2l Bl Jas 5SS 5 e e o8 sl 5l
oy JUE s Mg S ekl s colg s s Al ol

LTV e 5 sl il (g S

AL )y byl -Y-Y-i-
S o3l o g5 oames Sl eslial b S5 ol
Oy 3 45 o g a5 YV (los 5 LSS ol s
.,Licfg.awjaz)'ra 4Ly Vr Sde 4 el ol
s 5 ek NS Sl g ) e V00 (0 oK
o3l 15 01 5o (53518 S g olSs 05 5
AL o553 stas Ol oKy Kol gy, dds

DS o b 503

OIS C3 by s —Y-Y-£-0

S glaadsed s Jmbs s o n Sl
4 jgzme 45 (DSC -500/Ci) 31 31 o5 wmle S
Cromd 31 s ealial ol Sl HJUT oKL
Sl e by eslizal SIUT 6l oSS (55 e
SIS sl 00 B0 sles 3l aids 5 ol S le amjn 0
[YA s S dlhsl o)l >~

CMKS ol e (g S 5Il —Y-Y-§-1
lases o Il (Sprint Novasina)oKews L
old 4 sladisad 31 golae YA s OO

S8l s ﬁs\z BITEI CCNTPL O Py e s
A (g Sl ek pes ol e

9- Dots per inch
10 -Subtract Background



VEOF e YN 0,95 0T 6Ll

&lﬂl L;l‘j'b Gw‘gf‘y\&&u

L3 Ol Jds e b V5 J5 YL L8 S oS
ol sl 5 68 Siades Lan (odsn Sk

DA sl s C\J}rs.w\

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+0.8 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

T3 (ol Y5 deo 5 0 (gl (6 e EOIKEIT2 (ol Y5 Ao n ¥ (gl (6 e OOISKETL (Y5 05 b & 5as)SH®

ol aS s dald sad 31 S el ag slasles e
Sl Cons LOT 2 cusby s a4 cl (S L,
ool bl OS5 ke bu g &S laddle b
YL Aoy sl OUSS ladises &S Ll
Ldls J 55 4 ged 4 Sl (68 (B o S5l
S by Cusby Qe s Cl (S al ol &S
ATAE Jle s o plowil Slaios b [V O] AL o 28
LS &S g ose ol o ml b W5 il (g5,
oy Sl b a5 il i Y s il

DAL &S o

26

(o sl o5Y5 203V sl (5 ed SHISHITE

NS Cdb B (6 S 03100 —Y-Y-¥
Sal lala (dald 4 pes Z3L e T ls pad 5
o 0351 (5ol V5 sl slasles 5 fm sl Y5
0500 4 Loy e g oal iy 5 b
L3V ol £50)T6 & 505 4 bss o 1,28 5 als
laasa)laslass 05 8 53 p 3 Al e (F e b o5V
s b oY) e Glacble (g5l (5 OIS
V5 e glachle gl (6 s OIS sladd sal
Ll 5l apd e oS 3l e N5 Gl BIL (ol
il slac bl sl bl als & ped e sob]
il glacble ol bl 5 fe sl o5V

IS sk il s (ol pme O (gl Y



Hardness(g)

VY o AR 092 Ao A)M

()|ﬁ| ‘;ﬂ.'\.'ﬁ @W}f}\&dﬁ

7000 a

° d f c e
6000 g
5000
4000
3000
2000
1000
2
0
SH T1 T T3 T4 TS5 T6

Treatments

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
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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 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 2 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 4918+ 001 4.74*+ 0.1 4.26°+0.01 4,912+ 0.01 4,992+ 0.05
Tl 4.07°+ 0.06 4.42"+ 0.01 434>+ 0.1 412°+0.2 4.4%+04
T2 3512+ 0.02 3.629+ 0.02 4512+ 0.1 3.62¢+0.01 4.63% +0.3
T3 3.079+ 0.1 3.317+ 0.01 4.07%+ 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 4,19+ 0.2
T5 3719+ 0.06 3.41°+ 0.2 4,079+ 0.06 3.519+ 0.02  4.3%+ 0.02
T6 3.217+ 0.3 3.079+ 0.04 4,345+ 0.01 3.077+ 0.06 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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