[ Downloaded from fsct.modares.ac.ir on 2025-08-05 ]

[ DOI: 10.52547/fsct.18.117.35]

VEr s SLTOA o33 NV oyl Ol olde 2o s pske o

ol 2l S @lio g pols Az

www.fsct.modares.ac.ir :dowe Colw

CHA N i b S o Kl b g dies gl EE OIS U 5

*=Y \ .
SR e dadws (P LS

e a5 oSS (53,5058 Al (gl s 5 psle LB s )8 st gal Eils-)

'u")'*" C,\.:.:JS om\b cé)'))l.i.s om\b ‘L}'i\"\'p GL“&) (:},Lc oj‘}§ bl =Y

oS> e SleMb!
}‘ f:}a )‘ d)l.’...:‘g adls 6‘5}3‘, olill? wl> :‘,5‘ ww R IBL) &S cul 6:‘_9.05‘ u‘il Qm : dle 6\& @JU

Al Sisucahe b S5 shils cuS 5 ol 15 aiS e esliul Sl bLE 5 6550 esle ol
B 5 i K S e opl 53 38 dal 15 a5 sy e S ke plad b 4
oA 250 T OIS e bt (K5 GBSy 25 W o b SIS o
WSS sbadgoi . Ad eoliiul S jog iRl Ol 4w W g 5l b5
(otloord Kb sl Sy (F S Aess Ve 5 V0 L0 Y0 05Kl ol b sl ag
Slpow B alie JS W50 b g DBF L5 mop s e 5 SRS (S
2o hos Gl 3L Il sl BB seb 4 Rl A Sl L Casb,
Sk g1 5 a2 ys 5 dd olg DY gaazme K5y DS by o O g0 53 g NS
S A Lasete (3L e Gbiyl 55 3L JhIB RS Kgel b awlis s p8 OLS S
Lo gy S L gad & o (5508 L (B )l i B A BN o YL Ao ys b slad gl
2§l dhe opfe ASIL S Joe a5 s B et 5 (S5, sladiae oyl o
ek ,o b slajles 45 Lnls 0L plg d o (IS 5 pdy g bk gad (54065, 1,
S odal Gz 4 s 4 a5 b L s ) B pdh doss 5V doys 00 5 YO Kl
AR A3 b Gk sad 3 ge fdy 53 g GBS 525 ien 5 loend (S5 Sla s 2
9 Hols Ol J S Gges b 1) SN 1 2S5 Lo S S 1) 4l oy g Aoy 00 5 YO

Bl S 3 Rl gl oslle palie ALl

\YAY /2 0/ el s )

FRVIS VA SN A e

(gds olls
c‘clc s
Y

s gl 5 LS 5

10.52547/fsct.18.117.35

ol J}:mﬂ*

Azizi tm@modarres.ac.ir

Yo


http://dx.doi.org/10.52547/fsct.18.117.35
https://fsct.modares.ac.ir/article-7-16432-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-05 ]

[ DOI: 10.52547/fsct.18.117.35]

VEr v LT DA 6y00 NV ojlad

5 VL el shls bl ol 34 e 4uS oS 3L e
5 SB5S ok gl g s e 5 (oLl Al
00 3l e Lipd e sdel o 2 B S g sl
sk w oA oS [AA] il s dl e bl e 0
foe o3 51 OSUS olse W5 sl 1S Cxis 55 gl S
53 IV T i e eslizad a3l e ALl o S Ot
A e @SS s el dlnde Gble sl
w4 aS pd e Al B SIS a4 ad (63,1 &g 4 s O]
G e 5 Sop el s Cp 2 SIS Ul
S Lle (s 40) L i, S 55 OO V]t e
o, Sy Ll sy (opa VY B EA) Sy S 51 o8
DYE] (oys Yo b VD) Wil 5o bl VLl
b Js i b 5l ol slacd pbe ( Sy SLS 5
Coge 4 O s Sles 5 il S3lm B
53 S sk 4 DL ol S ke OS]
Sk 03 5 Al ek w8 oS gl cand el
LB S 1l pam DS 5 ol oS il 51 ol Y peames
Ao S5l GBS S Gas sse s D5 Jsd
DY) asb e of SJpe ols 5

E el ol el s 51 25000 Sl mie 052 535
b 2L B12 B2 B6 ol S ks C D
Lol 5l ol Y pas 5 s 2 S Llesls olis Sldlas |
Sl e,S sl ol QLS et Jaal Bl s 15 e
RS LS Cool Ghls fpmmen pd B e slen 5
ol pral s a5 s Sl gladsle Llie s
ool Gy b VL slie 5 badss L ol - ol
DY kaen 055 o Ao 5 Zubis S

Walis 53 gl slpe Olye 6 CsE sle O 5 b als
L8] 25 e eslinal 2T N gams M55 Cnis 5 S5
sslde Gy g B a8l L SLS S e
la b ks oedS oy B g8 5 s o S S
slie ol sl LS g gl OME V8] AL e
53 el S 05 e T 5T L 5 ) ool b

OF o Olgee LA ] Ao (Jprames S2 035 31 p S 2

™

ol —\

romen 5 Gl Sy b LU s e esle S 25
Sy gasie O 53 o SLS 5 sy pde U 5 spam
Sl 2o Ghse slpe s S el Leia e slpe Sl o
7 A b s SLS 5 sl S s O L
e 3l e (Rl g les 5168 sl 53 S sy
(55 el p s G5 pmn 3 5e 4ilay M lpe [V] s
@ OASE &S Wl s 5 OL L sy slagmels 5 AU
el daly o) 3 33w asie e el SO oOlge
soliast 5T ghls olle CS 5 ol Y] 58 e
sdosls ST JCol, &S (galpe blie 53 1) 0l & Al s
O 4 JalS o psbipen 5 AS o CBl- Lk
[£]55 8 o LS sldl 5 0

Loalaly 3 OBASS e slolis A3, 5 o3l 3 5> Sl
S fg gl CliS 5 e b SHs L oS sl s
L ol Kaass okl ails ol en 4 50 isucedle ol
03,5 1o Camio 3 i DS 5 oSl 5 adllas 4 G st
o e OS5 51 YL el OIS s [o] el
Lol s s g1 (VL sus ¢L‘.5 Cod s 4 o 5 o
2 s bS8 Kl L oOlg e IS
5 des ool 48 als 2alS 1y 6 JIS (I esle ol O e 5 5
Lo mmes [V 5 sl s Sl 58 oladl
U OO GV 53 Ko DS 5 055 oRlr
ol 5 bl anele il Sl QS 055 ek s Py
Lt olge 035 il b Ol B o My,
o3l S5 s b SLS S s b ol olS S les
S3sr aS obl 5l VU s 1 Lol i a5l lie
IS e ol IS Wl E s S s e B SEE
oS 5 3 &S Gl el cpl o Kle LS 5l eslizd
350 Sl Kb (o 8 S Sl 33 4 e Sl pas
S AL o S5 1 S g O g S el s
IV b e S 5 ol il ola S5y lols

L;}SL}TJ Olude bys s e alpen LS KL oop


http://dx.doi.org/10.52547/fsct.18.117.35
https://fsct.modares.ac.ir/article-7-16432-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-05 ]

[ DOI: 10.52547/fsct.18.117.35]

VEr v LT DA 6y00 NV ojlad

bl & 5 5L bl 2 DE] b 052
5 oA D oy Ceeal S ooy Sl i
SalS s el opl &S L il O 51 ol Y s
e ol glalle a5l Caeal GBI 6 3 sl
Gldle s 3518 O 5 (S5l glalie g 4 5L 5 VL
D] el 5515 a5 3550 sl o

Slo g DU gl YOY0 Jle j Sliass adles S
5 SASE o sl S LSS LSk
(GC/MS) 38 318 5ls s 51 eslizal L Los,T SlsS 5
ool SEE gl il e ol s A el
Gyas boamlin 53 ol 5 ) epe o Jo3 5l Sad 56
Ol gl amlis gla LT .3 8013 sl s 50 SIS sl
bl il OS5 sl 5 e Do sast 45 sl
s gl adlas o3 V0] Wl es g S5 & Cond (g rin latal
2 S oy Kl C O ey S S
S (38 3 s 3sse sm 5 L 3Tl e SIS
2o N ey 035 Rl S Ll Ol
Olje RS (el Sla b Oliee Rl o 0¥ 50 2
O L KS S8 s ekd Gl S Sl 5 A
W5 Ol S sl 0L asy ol S ol il el
2 Sl Lo s b 3T 51 58 0o e S8
O 3 e Jyame Sz a0l s o SN
e ool bl s il xS I8 e b s
sy o [0l Al 0 SU (ola b olEN 6l (s s
2 HEE oy Rl Ol e oA N ey S
wab@uj@sjfosu;d\éﬂj}'cbx#lfam
N g Ladyl ladss Slo et 4w L oS Lsls
Sl U5 e ol ol ol skl pls a5 it
DAL S50 55 sl bie

e gl b S OSSO 5V 50 B 5 WS 4 Rk nl 02
2 MSE Jelse 5 estlsy gl 02 O oy b

By bl ) 2 L e )

v

3 Ol G dess 5 Sl doss Vossde 3 5 0SSl
Sl g 15 53 0T ptisn pate 5 AL e oS Sl
S O 3 sgman Gla Al sl o ege d e
DIVT 2l o VT s 5 s e clls 0 e d)
e o8 BN s Pl Jeol gr s des DY praee
st sl ol bl ead gmie SVsame 5 Ldls
N gams Olge 4y oS Ltes SV pame iomen 5 AL o
3PS St s 5 e b el
S 5,8 e ol eslinal 3y (Sig 53 S Y pame
made Gl S ns odixS 53 (S alse s SV e
5 bl sy i Bl 5 oo Shes slaShs 5 o
i sl L GBS 5 OBASU e wxr g
[IY]

e slge S Sl oS el e3ls 0L (gl lallas
s Jlie sl 3l bagsslons 5l (5 (2l L s L3
- T ol s & IS 03l bt Sl o 3 VL3S IS
o Lol LS5 5o Al 5o M8 s s b s s S5
03 s Dl raman 5 Wose 5 s Sl s
SlekiS e, Kin 5 b eds ol hls S L
sge g5l paeme 03 LSl Bose s B el
DVE] Llods (I8 das ol 3 Glalie Olye oo i
Slods sl S5y il esdle LS5 ol s Ol @
Loy Sl s op 8 ol glacae bbb 36
L5 o Lo gl 3 (glAe bl Bl 5 W58 o g le Ol ys
Gl Sus Lol K ol 4 &8 e il b glis K
5358 Bde 0151 5l0L5 3 KL 5 Al edd o353 e
D8] 352 0sls ois O J3 0l oS 5 A L G &5 s
SLls oS s carly gl dis 2500 2 05581 Las sl 5 glalde
oS (6 Sty 5 oo 5l oy DLl 4 5 yasie (S5
Kl o5 a8 oo Jold 5 s laggley odias a8 |
e slie (e gl feSe (O35S ead dse s slalis
Sabm Ll 5 LaSss (S sl 5 bl s Lol

Gladal 5 Lswr s a0lS| 5T G o Sse slse


http://dx.doi.org/10.52547/fsct.18.117.35
https://fsct.modares.ac.ir/article-7-16432-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-05 ]

[ DOI: 10.52547/fsct.18.117.35]

VEr v LT DA 6y00 NV ojlad

REC I DR O P IE PRPIC I LN R
Vs @ a9 b OIS (s gad O sV g0 3 3 ads )
Sl 4 Odewy b i i 5 LS Ol Ll
S ey Sw3 gl 0l A5 oo 0 2S00 ol
e byl sl O ladised g s (Al s
ol den LA (n5s8 B8 il bR ssse Jse b
deeldl s s s wlol 2T a8l
bl ) ads a8 cxle CAO-BS Jue sl

Tosls a5 dee s s o3l ialS les oS (Glaaxle

s olSas Oy s wiy; Az go plonil a1, S
Ko oV i 5l e Jee A a8 b el p SHLS YO 55
O3 osll 2alS Jee &S Gl sy Sleds 5 03
Sl o o Lk pad 5,5 s San 5 S b ge
Idoes 5 adsss oius ool Cnd 3l aids Y Sle & L K
St sad g Bl o olils S Ll oKy 2w
e b 4 b sed s 5l e (s 5 ks oIS
53 00 31 pad sl slate ol (gl s F les b ke
Sode G B e 5 A sl 5| Sl a5 TE 4 sl Kl
by Calises sladi g O gV g0 b 4 a5 L azds VO LY
PRREINUIIN R PR TR TN PR o3
Loy Sl S L i 3l as O Glal B s 0Lyl
5 Ad ekl UK Wsed e sl B s les 4 g
a3 ¥ les 53 s Jlms 53 5 el w, LB s eSS
LB 5l s 5 51 oy SIS (glad i A 3 o 3] Sl
Rl Gl s S il slaoses] g8 4 s L
Oasl 5 o Sl Osasl 50 13 S OIS glad gai  hae
ol b s 3 s el WOl 5y, L
Lol (55 2 S5 O3l & alad pod (LS ot
Glp omaen 5 LLd IS ;s BB 3 Ad e el
235 L ey OIS gladsa plard sladsasT plnl

IVOAT B (eSS s 5 5t d Gy b

2. Refining
3. Conching
4. Tempering
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Table 1 formulation of chocolate samples (gram per 100 gram chocolate)

- o Unrefined Deodorized Carob Cocoa Ingredients
Vanillin— lecithin cocoa butter  cocoa butter pod powder Sugar

powder Treatment
0.1 0.5 18 16.5 - 20.5 444 standard
0.1 0.5 18 16.5 10.25 10.25 44 4 1 (carob pod powder 25%)
0.1 0.5 18 16.5 5.125 15.375 444 2 (carob pod powder 50%)
0.1 0.5 18 16.5 15.375 5.125 44 4 3 (carob pod powder 75%)
0.1 0.5 18 16.5 20.5 - 444 4 (carob pod powder 100%)
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5. Intervall

6. Ramp up
7. interval2

8. Interval3

9. Ramp down
10. Interval4
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12. Semi- trained
13. 5-point Hedonic test
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Table2 physicochemical properties of chocolate samples

Sugar before

Sugar after X Crude fiber Protein Water . o
Sucrose hydrolysis (%) hyd(r(;l)ysw %) %) pH activity Moisture (%)  Treatments
()
36.38+0.622 38.19+0.494 0.1< 1.54 4.84+0.156  8.4+0.51 0.19+0.004  0.63+0.327 Standard
36.55£1.067  40.73+0.459%  0.2+0.021% 1.32 3.46+0.153®  7.1£0.74*®  0.19+0.004 1.4+0.171%¢ Tl
39.46+0.714%°  41.71+0.721*°  0.5+0.035% 1.24 2.83+0.191°  7.4+023*  0.18+0.009 1.3+0.273% T2
42.56+1.33%  45.07+0.784  1.17+0.077% 0.98 19+0.078*  6.9+034*  0.16£0.007"  1.18+0.46™ T3
4582+1.11%°  48.59+£0.537*  1.57+£0.007* 0.73 1.03£0.051%  6.540.15°  0.14+0.004*  0.51+0.162% T4

T1,25% carob pod. T2, 50% carob pod. T3, 75% carob pod. T4, 100% carob pod
Means shown with different letters are significantly different at level a=0.05 with LSD test
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Table 3 the effect of replacing cocoa powder with carob pod powder on color

3 3

3 Ea

C b a L Treatment
5.71+0.151 338+0.07 4.62+0.138 23.12+0.064 Standard
9.38+0.11% 6.87+0.92% 6.4+0.06% 24.08+0.075% T1

10.24+0.055% 7.2840.22% 7.240.141% 26.47+0.056* T2
13.75+0.127% 10.89+0.156™ 8.4140.005 29.33+0.036 T3
22.7540.05% 19.62+0.078* 11.54+0.045% 39.97+0.073% T4

Means shown with different letters are significantly different at level a=0.05 with LSD test
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Table 4 textural analysis of chocolate samples

Hardness (N) Treatment
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6.0642£0.481" T3
4.7283+0.212%* T4

Means shown with different letters are significantly
different at level 0=0.05 with LSD test.
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Table 5 rheological results of chocolate samples with Herschel-Bulkley model

Plastic viscosity (Pa.s) Herschel-Bulkley index Yield stress (Pa) Treatment

3.86+0.001 0.78+0.0001 5.4+1 Standard
2.907+0.001% 0.882+0.0001* 15.48+0.01* T1
1.9+0.001%* 0.869+0.001% 9.437+0.001° T2
2.22+40.01% 0.886+0.0001* 9.77+0.01* T3
2.136+0.001% 0.888+0.0001° 5.975+0.001% T4
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Table 6 scores for assessing the sensory properties of chocolate samples

Overall acceptance Taste and odor Color Melting quality  Texture (N) Sweetness Treatment

3.6087+1.117 4.043540.767 3.6957+1.063  3.7826+0.998  3.393+1.117 4.0435+0.976  Standard
3.826+0.936 3.478+0.79™  3.869+0.694°  3.478£1.038  3304+1.145  4.035+0.824 Tl
3.826+0.984 3.869+0.694*  3.739+0.688*  3.739+0.751°°  3.608+1.269 4+0.904 T2
3.304+0.875 3.087+0.733"  3.695+0.702 3.739+0.81 3.565+1.16  3.21740.795* T3
2.956+0.877% 3217£1.126™  2956+£1.065"  3478+0947%  3782+1.042 326+1.214™ T4

Means shown with different letters are significantly different at level a=0.05 with LSD test
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Chocolate is one of the foods that has special place among people and most of the
people consume this energetic food. If this product has got the health effects
section, it will be noted more than the past. Therefore, using foods, which have
more health benefits than cocoa, in formulation and preparation of chocolate, will
make glowing future for this product. One of the effective approaches in this field
is the carob pod powder. In this research, Chocolate samples with replacement
levels of 25, 50, 75, and 100 percent along with standard sample were produced
and effects of substitution of cocoa powder by carob pod powder on
physicochemical, textural and rheological properties of dark chocolate was
investigated. Increasing levels of carob pod powder in the formulation, compared
with the standard, gave the products lighter color. Outcomes of investigating the
hardness of the products indicated that, samples containing higher amounts of
carob pod powder, have less textural hardness, which can be because of the
particle size distribution and the fibrous properties of the carob pod powder.
About rheological models, it was found that the Herschel- bulkly model was the
best fit model for the chocolate samples. Chocolate samples were assessed for
sensory acceptance by a hedonic scale, samples containing 25 and 50 percent of
carob pod powder had the highest acceptability even more than the standard. The
results proved that it is possible to utilize carob pod powder to replace cocoa
powder in chocolate production in order to improve nutritional values with
agreeable sensory attributes.
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