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1. Asteraceae

2. Stevioside

3. Rebaudioside
4. Dulcoside A
5. Steviolbioside
6. Rubusoside
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1. Response Surface Methodology (RSM)
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Table 1 Factors and variables test

Factor Name Type Minimum Maximum Coded Low Coded High  Mean Std. Dev.
A Stevioside (%) Numeric 0.0500 0.3000 -1 005 +1<030 0.1750 0.0907
B Sucrose (%) Numeric 35.00 60.00 -1 & 3500 +1+60.00 47.50 9.07
C Inulin (%) Numeric 2.00 5.00 -1 200 +1+5.00 3.50 1.09

Table 2 Proposed models for physicochemical and sensory properties tests

Factors Models R R adi Sig
Acidity 1.04+A-0.003B+C+0.02B> 0.54 043 0.161
pH 3.64-0.009A-0.01B-0.055C 0.63 0.37 0.408
BX 47.65+1.7B+3.7C 0.91 0.87 0.003
Moisture 49.41 +2.3B+4C+2.72A? 0.92 0.88 0.0001
Color 4.99-0.13C- 0.13AB-0.26 AC-0.1A%-0.26C> 0.98 0.76 0.0018
Taste 0.45B+0.23B*+4.72 0.91 0.78 0.0001
Texture 4.95 +A+0.2B+0.4C+0.27A> 0.92 0.8 0.0001
Spredibility 5+0.13B+0.22C-0.1BC+0.2B>+ 0.18A 0.98 0.79 0.0011
Acceptability 5.01+0.04A+0.13B+0.2C-0.1BC+0.18A2-0.16B2 0.92 0.74  0.003
Viscosity 0.18+0.008 B+0.025C+0.04BC 0.89 0.80 0.0007
L* 76.19+2.13B+0.01C 0.90 0.81 0.005
a* -9.9+0.035A-3.03C-2.34AC-2.1BC 0.83 0.73 0.003
b* - 0.55 0.3 0.069

Gl il 5 PH Jltie dils Ol (FAA) O,Kan
Sl eSS R v 3]
G s 5o e (7)) OLes 5 s g [YY] cln
L gl sl Kl b IS0 Gl
O3l 355m Gladised aan 3 PH e 45 55 o )L0 55
Lol ool D] 58 Iy (el e opss (b oo

Sl calbe 55 (Y0V0) OLKes 5 Caly Jiash

d)b@.’u 092

J5 5 31 0T 0N pn b 53 48 a3l Glalin b B 5

LYo YE] 55 sdalive g ol ealizal Sl gl

Cusb, 3 BX) oK 5 -Y-V-Y
O e 6l oddal))l Jde ¥ o)lad Jsds lul
23 2 b gme Aoy A0 Olaabl sl 3 badised WS
Sy S p palie w8l OF 5l eslizal LUl5 s
5 8L Jue 5 e la el il Loas el
S ol SR Ll S n Ol (G
Sl (YY) oLles 5 558 (p<0.05) (ay o)

AR}

PH 5 <o —V\-\-Y
b O Sl 5 Jpame oS Sl bje 4wl 5 pH
O U Glle [N] e bt 4 S 5 5 e
PH 2al8 oo cond sl 5 501 g gtal Ol Sl 58
10 Dbl o 53 o2 231 slalen 53 A8 gl S A2
S dd asie 30 (b)) ISe il 550 ls sxe Ao s
bs o U gl 5 g gl i sl bl s Rl
Sogre st alS Corge w53y Rl 4 e olie
bl 53 ol sl JMe 3 SRl romen s S andind Ol e
ol s andal (I e welsl 3 s RalS e
Se5 Ssgme Y Jadr 55 sddalll diles 53 55 Ol
ol gl sl el oSew pH Jlaie zals (p>0.05)
SE AU e 5 el GOl 4 A 5o il
(YY) OLes 5 Ko st Jolbs oK oot
53 gl b L Kl & dsls 0L el nlys
L olssme Dlmts Sl il g8 QS o OV s

3 s ey opl o VY] des Ol gl 5 PH Ol s



Veoo )}i]@"j"\/\ 092 Mo e)Lq...:

23 03l oty OsmaVpe b 0o sk (Slyme Sl ks
SR Eags ol 53 ol Jbe o8 5ls DL Y Uy
L 5 G35l e OpaT o s Jsd JB R g
55 edd il e s el w35 s e 558G ol oS 5l
ol LT sl b alil shse bl mote
Al pss s dbe ol st SIS O3y s e
Sl 5l e 5 o Ao 30 Olabl maw s sl
@l e ing ol s pms oS Jlle 4 b ol b
A esls 0L (D) Y IS j5 0 A Ol Y Jsdr 3 5 sl
Cosbs (sl 5 L) S slagne B L e
B e smel Sl eslatal Ll aly s gme Ral 31 el gos
Casby SRl OT 5l e 5 Casby (Al o ge VA lkie
Olses t Solssmn 5 e Ll 580 5 iyl 5 ool s
ool Ol e OF 1Y cp Fege S 6 Klexsls s,
5,5 oLl 8L easd Uy sl Oss asb Nl
5ol &S Wsls 0L 35 (YooA) Luls 5 ,gedlis
ol (6 ud OIS js Casby Ol il Comse o sl
S Lols Ol s (oY) OLas 5 L5 [1e] e
G SIS 5 0L s LayaSs 3 gl Sl eslixa
ol 53 ed2ell e b oS e sk Ol il

IV ool Slsean ass

Perturbation

Acidity

-1.000 0.500 0000 0500 1000

Deviation from Reference Point (Coded Units)

(b)

Slased G Sp Ol 03 Gbme s S LS
“y 5 Sl 5 SIS s Sl eslinad b Ly
Slde ill b WG aall Y] sl s dals
Aoy bl el a8 Oa38l & ol Sleplay 5,80
Ol SRl 53 L5SU o Fege 33,5 0 Jsboms el osls
SR L il OF 53 s e L bt s S
Aimsml GRS Dlabas SRl oSG sl 5 L
5 Sl el S blae s el 4
DBl 5 sl Jasllas Wl Ol 5 (1TAY) O
U YV] e b gl S Ol Sl e se
Wile Ko pies ahoss oS Oles S50 2 sl
el el 0dd ey 58 (VN O s 5 peige
53 e b Sl 55 s sl Sl eslinal asls Ll
oren [TA] el sds S palS 4 e 43l sl
son (O OLKes 5 (ghasay 5 a5 (glaslllae s
Sty 5 dimsel Wb eads sle (BL el
23 a5 O3l g sdge cnl s s OF 0 gV s b
e b O3V ge b 53 581 Oljee ul 3l b s ]
oRIPl e et S s L glaeise S el el
IS i U WA K v S P S VY RGOV PRI OO
JS el ssle 53 g seime d n g pite S el

[T“\] LES edalin

Perturbation

pH

1000 0.500 0000 0500 1000

Deviation from Reference Point (Coded Units)

@

Fig 1 Effect of Stevioside, sucrose and inulin variables on pH (a) and acidity (b) changes
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Fig 2Effect of Stevioside, sucrose and inulin variables on BX changes (a) and moisture changes (b)
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Fig 3 Independent effect of test variables on viscosity properties (Pa.s)
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Fig 4 Effect of interaction inulin and sucrose on viscosity properties (Pa.s)
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(d) of total Iranian yellow carrot jam samples
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The reduction of sugar consumption is one of the major challenges for nutritionists
and food industries. Therefore, it is important to replace sucrose with other types of
sweeteners, especially, natural ones. The aim of this study is to produce low-calorie,
low sucrose Iranian yellow carrot jam and optimizing the formulation by employing
response surface methodology. For this purpose, of the three independent variables
of Stevioside, as an alternative sweetener (0.05 to 0.3 % of total sucrose), sucrose
(35 to 60%) and inulin (2 to 5) used in the jam. According to the results, the fitted
models indicated a high coefficient of determination of physicochemical, sensory
and color (expect yellowness index). The results revealed that inulin and sucrose are
as the independent variables which had significant effects on BX, moisture,
viscosity, and sensory scores (except taste), lightness (L*) and redness (a*)
(p=0.05). pH and acidity were not affected by stevia, inulin and sugar concentration
(p<0.05). The optimization of the variables, based on the response surface,
demonstrated that utilizing 5% w/w inulin and 0.23% w/w stevia and 49.3% sugar
produced the optimum Iranian yellow carrot jam with the desirability of 0.722
without undesirable changes in the physicochemical and organoleptic properties.
This study showed that Iranian yellow carrot can be used in this product and the
production functional food and its health benefits can be improved.
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