YEvr sl 2 A 6593 MY oyled Ol slds C.th;@y\:«%\m

[

ol 2 S @leo g pols dlxo

www.fsct.modares.ac.ir :aows ulw

Sy 3 eslimal b oWl 5 LT s dis o OF al 5 Ls oy el O s g0 b g5 leaig:

-:Es\"étsé)| 6""““- J\_, s ‘\&;,J,j al) b

S5 NEIACEHN (S5o8LaS 0aSLiils ( ulde slse (g5 ks and,y A 4;5}‘:1 sl

D J])T el.<..i.|".> ‘Lg)');l,is oA ls eé..»‘].)& @L«,a 3 6‘9‘\& ej; bl =Y

a.\.;f dlae e
ﬁl_..n}g.dl_w‘ “S/JJ s s&:}&j Sol- &S L LbJ,;.aL;J'J}JfAGJ: @b M A s e s 'cul.?

s n R ol 3 BAR ls o diS b aas s g g B o 8 gae sl o gl
S O gV gn 3 5w ey g 0 i iy Tl p b3 o) Jiel W5 Ol
(A 33 0-10) oad Lo dis iy OF bo 3 0500 51 5l cpan 4 A3 0 (RSM) oty o
s ) Ol e 315 OLES W 38 eslinal (a5 +/V=2/0) I g 5 (Ao ys +/¥—2/4) LT
5 Cmsby ot Bl iy OF Ol Sl531 b als (sols imn Sl s (oles o Badis
I L IS Bl s b pels PH 5 w5 Sl bk se JS K, pasls
L s Oli ialS Uy, OF 5 mde 5 a5l Mgy deo s Vo apd U ol Bkl L o
AL iz SL SRalS Sl s 15 b ST 5 015 sl gens Ol 135
5ol s 4 S 4 4z b ks OLE 1) 38 0 5VL peno g3 Ko Aoys 53 IS
9 05 S0, el s PH (ol cdbb (usb) i e S s Je baesls gLl 5L
Lol gl ool s s gy Slbes Lyl pd Bl cmlis IS B0y sl slaken i duke
Ao s /8N HLST peo CllE (3350 S5) A ss YN DI oo il fold frul ad
23 0kd g S bagal 5 (S5 358) e ys W/AY et Badis iy O Ol 5 (5597 559)
Sonds VWY 559 Olee /Y0 PH /M O Cdlad (o3 YUY by 0l Sl o ol
L il ol & A3 paside ob5,l 5l e el Cows 4 £0/42 IS ) i 5 VO IS

AL dae 385 0 Kty 5 OL 45 W S35 op 4 ol ke 590

44 /+v/Y :C‘Jf‘d_)é éju

AARAR TR BT

(IS s
LT

‘J‘::“‘L.'.
Okl

10.52547/fsct.18.03.25

(il J ss

a.yasini@gmail.com

Y44



O e e VIR - ER PV VS S Wt

Sl el ot 5 Ll

S Ol Ll ot 350 5 sllae Gl 5 ab
350 bt sl Slats nl OV se 33 ol S 5
Sl a5 ol Sl e S 15 esla
2l s Lo s b s Sloassl B O s 3
055 4 gl OIS 1 S0l Wil 4 (el ol L
S o peas laedias b 5 SO, 5l (e gla faaly
OSUSS Soolss sloml 5 omly gladss i)l oo s
5319 35,8 el 2l s 55 4 5as WG e
Sl oyl mbe oS5 L aS ek S G
sdd Bl o Of 5 a5 Jsd LB uslie sl Sae
s Al e et Glagets Sl e gLl &S
S Sl Jpams W5 s GET QLI s IS 55000
il oS g ol Sl 3 AL e ke ol Ll

.)}.«.ﬂ

Lhuﬁjjj :‘y—"

Jeby Solweslal -V

Sen bods Blis o Ol oy e L S Glals L=
SOST 5 0Ll Gl slS s,an 5 e 5 oS 3 1YY
st S om Lo s S gl 5 DTS e oS
[ERPCSN PSSO X P R U P SO PR ES
Yorr ce e L(CP-802P 55 3L) oS 5,5 5l eslinal
os5m A3 S oo ep s 4 aiEs V0 oo @ aids 55 )50
apeds bl o OF 5 a5l 0 Lot s sl
b 53 ) dadr) Slsl e Lo 5 ol (asile slacns
ST 03 Ikl s 4.0 blses 51 S Sl a5 Ve
S8 Sl a3 A i &JT 53 8T dﬂw Pl g &JT L
o3lol L glone [1] s Ll 5550 bglous 4 5 15 S >
VXYY bl 4 plae i b izl i 5 ool JB 0555
5 IS 5 pdn JlS (6T g 5 A ) e Sl
ar b gl Ldlass 00 cole ¥ e 4 J5 s
lme i 05,5 3 Jol J5 g o253 5515518 sl
oS S el Yok e gl 5 s S 2ol I
Gl el OF 5l dn 5 <3 8 513 Jams los b 5 o6 (sl
IV] @3 8 55 Ciliee gladysa3l S ol oslel

Yoo

dode —

ol sdas YIS 55 LT slaes sl b 5 S lae s
el esla Bl Ol Ok 5 5l A s s Sl
Ayl e slemd @ anm g Il 3 sl 538 655 4 Ly piS
A5 Lo G pae dlsh 5l ALST 5 a5 Ly ass
g5 ol e e s g Ok e LT cloe e
350 SOl e dler Sl sl 0l (55,508 Y peans
S 5 usl P b Dl 3 e e (pl 02
S Al e Aul B (G55 5SS e 53 SIS s OB 55
Suslp 5 s mleo i a4 Sl 5 a3 5 e 5) el ol
Ss el e 53 ply MBS 51 (S A8 e Ol 1y e s
WS ol (Y5 G5l oS disnn 5L L3 il sla faaly
Sl mala 5 V] il e La sns3l b 5 L
ool ABL Al e e SN ez (pl L Aijls o s
s OB US Gpeas Codls e o 31 L o (glagdis
IY] 05

SV Ol 3058 35550 s 3o SIS W
ol g ssus s UF o clbuls )8 0 of oluls
Cos gla Sl Sluls ol el g Lo
el Ghas S SR Gl il e sl s
S o o3 Jams DA 0301 51 015 0 23L5L Cgr
g P U -l S NP )
2l Tl e 2alS 50 Ol i slaa s
Llis 518 o Ol oo 03,513 (253 0 ) o Ladis
ok Al e s ol b ele b s O
A3 s iy Pledes s Sl T8 s IS
PRIV RIS JCRE WRC S Y P PR IO JCH WS
sl gl [E] 358 o M5 80 3 ol 4 Sl
s Gl Sl o slaes sl 8 e s b
L 5lS 5 on b dsee 51l s 4y S Al
SLaS 35 5 @il obml a0l (ol 35 s L Vsane
sl Laaypa 1als 5 olde slasssl s s e SL
Pl BU ot Vol e 1S 5 e Ol o sd
@2 Sas ol 5 ol a5l s sl s g o3 Shes
5 Cd s Ol 0l 3 (I il LS 5IS 5508 S8 51
Aol 1 a5 iS55 den ad o 5 el SL Oliabl Ol e

ddaie (Gdae dlge O3 ls Bl 4 Lz 0] QA.an olusl



Vv ols 2= VA o0 MY ol

.Ju))f osleial
™)
Total colour change(AE) =,/ (AL)? + (Aa)? + (Ab)?

Wl dlﬁ})‘ -y

ol Ll > dadigad o G S35 o g
sl 5 el Jrw s 51 Ve sl sl gl sl 6 S
S5 (e 6020 v odgdome L O3 80 53,6 ,80)
g ol g Ol Ul 4 e 5 oME gl
2o5n Sl o s ek Lalis o O a1 )58 6
Vb S L pad ool g s S bl alllas
cr eSOl Y sde &S s sl S Sy, 4 (gode
e Sl #SL el Sl o 2ty LA sie 5 Ll
jt_uj‘(,_da o Sy 1S 0 Lol dgad gy 355
sl b (S Gk Sulg s S ens NS Bl
2\ Design Expert 553065 s g5l wuge 6l o
NG

bl LT —v-¥

a5 e Bl e s LT e b
Design 1550 p 5 5leslinul Ly 5 esly —mla e 25,
o Jitecs glaize .23 S el 6.0.2 «.; Expert
ol o sl 5 (Xo) olsly ke (X)) LT chle o) 40
T ol ke Yo g peme 53 5 s S Ll (Xa) ey
2 a8 ds DLl (FCCD) a8 ez (558 0 S o
Jols () L ey slie lois sls (2led (V) Jsar
S el saw (K S ol pH b 4o s
s sla iz bl 5 03 a3 e G 5l ealizal

(F Jge ) L g3lde

g”_,.gjla) 6,:?0}‘.).3‘ -Y-Y

Laas gl 51 S o 5l p S0 Cushy Ol s 55k &
Lot oo 051 0555 5 03 8 13 (gleted ooy 055
L5 ke 00+ s 5 5,5 AL s Ve sl
0503 31038 7ol Sl e A e3ls L3 Sl 055 4 Oy
by 5l osbye 03 Sl Casbs Olgs i 5 Ol
L loes (1)

()

Casb,y oo =

€30l a5l 055 05,5 S Sl ey 4500 035

£ el adsl O35
ol b g 8o 5lusl —¥-¥
SalS & 30358 5l sl sl el Cllad e s
AW oK b g La0l o el 5 s oll 55,2
IVT L3 (5803 (QladSTl 5528 Ctler Yoo ) i
pH -¢-¥
U)o pH oS Love 5 ol eslel Laul b slse pH
i 6 3l (J s 558 el HI8424 Jus
Ky 2l -0-Y
JJ._A)GL_MK_?) s Sl esliael b bs 505 Ky Olse
s g S eslul (pl5 el (Chroma meter CR¢)Y -
1Lkl gla 308 5l eslinal b olSaws O ga5 RESSTN
sk aalad an Jaoly DV 3 8 Sl S e S
bl aw (6 S Ul L K ol s 5 ol bslas
(6%) 55— =l 5(@%) sy 3~ 55 (L) plss)
G Sl e il 503 Gl s (555 s Lagits
M dsap b AE L S &) Lasls 5l K ol s

Table 1 The central composite experimental design employed for optimization of dates puree gummy
candy formulation

5 Independent variables 5 Independent variables
§_ g Agar Xanthan Concentrated §_ 5 Agar Xanthan ~ Concentrated
g (W/w) (w/w)gum  (W/w) Whey & (W/w) (w/w)gum  (w/w) Whey
1 0.9 0.1 15 11 0.6 0.3 15
2 0.6 0.3 10 12 0.6 0.5 10
3 0.9 0.5 15 13 0.3 0.3 10
4 0.9 0.3 10 14 0.6 0.3 10
5 0.6 0.3 10 15 0.3 0.5 5
6 0.6 0.3 10 16 0.6 0.3 10
7 0.9 0.1 5 17 0.6 0.3 10
8 0.3 0.5 15 18 0.6 0.3 5
9 0.6 0.1 10 19 0.3 0.1 5
10 0.9 0.5 5 20 0.3 0.1 15
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Table 2 Regression coefficients, R and p values for four dependent variables for dates puree gummy
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Table 3 Regression coefficients, R” and p
values for overall acceptability of dates puree
gummy candy formulation
Regression coefficient ~ Overall acceptability

by 7.22
b -0.15
b, -0.70
bs -0.074%%*
b -0.64%%*
bis 0.0083
bas 0.17%%*
b? -0.23%*
b3 -0.82%
b3 -1.06%**
R? 0.97
Lack of Fit 0.511
p <0.0001

Subscripts: 1= Agar concentration, 2= Xanthan
gum concentration, 3=Concentrated whey.
* Significan at 0.05 level, ** Significan at 0.01
level, *** Significan at 0.001 level.
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ARTICIE INFO ABSTRACT

Article History: One of the most popular snacks today are pastilles that contain gelatin, acid, dye,
essential oil and other synthetic additives and have adverse effects on the consumer.
The aim of this study was to investigate the feasibility of producing a pastilles based on
dates puree and concentrated whey and optimizing its formulation. In order to optimize
the production conditions of pastilles based dates and concentrated whey, response-
surface methodology was used. In this study, the conditions of production of pastilles
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product (concentration of xanthan gum (0.1-0.5%) and agar (0.3-0.9%) as well as

Keywords: concentration of whey (5-15%)) were optimized to achieve maximum protein and total

acceptability and total color index. According to the results of the statistical analysis of
Agar, the data, a linear model for moisture, water activity, pH and total color index and a
Whey, quadratic model for total acceptability were selected. The results showed that the
Pastilles, concentration of whey had a significant effect on all responses. Increased concentration
Xanthan, Water activity of whey had a positive effect on moisture of the samples and had a reverse effect on

water activity, pH and total color index. The overall acceptability index did not show a
steady trend, with a 10% increase in concentrated whey increasing and then decreasing.
As the xanthan gum and agar gum content increased, the moisture content of the

samples increased, but water activity decreased.. The overall acceptability index also
showed the highest value in average percentages for the two gums (as was the case for
whey). The optimum operating conditions obtained for the jelly production process
included xanthan gum concentration of 0.36% (w / w), agar gum concentration of
0.46% (w / w) and concentrated whey 13.92% (w / w). The predicted responses under
these conditions were 36.62% moisture content, 0.66% water activity, 3.25 pH, 1.17
protein content, overall acceptability score of 6.56 and total color index of 45.94%.
After the evaluation, it was found that the actual results were very close to the model
estimates, indicating accurate model prediction.
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