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Fig 4 Response surface diagrams for brix and the
influence of independent variables
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Fig 6 Response surface diagrams for synersis and
the influence of independent variables
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Fig 5 Response surface diagrams for ash and the
influence of independent variables

Ol 5 Joms sba poiis ;36 gw)y p =Y

SHBIT ds s
G S (Gee) P e 0A3 s
ol S b Ol s el S W cas oHS
O et e J 38 el K0l O gamiliow v G J guaes
e G0 S L Mk g Dl @IS P s
LYol sl g rie o 5l dpmame Sl pnde 5 CoiS (S35
W)Jw))lswdzjﬁ‘chju uay)lawmojj
P e S 253 St i (P2r)00) DS
g@j@.@l&@b}&gﬁlcﬁﬂalﬁgw
aS J}.J:L;d sdalis (V) 4.]4_»‘) BE J.ilw.c él.h):.xi.d b“:’.)‘*’
CS e IBIOT Dds 5 s e 0y 5 03359
}QT (P<'/'O) €j.> g)b: g).)j.» )‘Jwisg”a.w] asls j::'U
o Bl L DS e 3 T s e 3 g
il e Cllae b Wse (hoy3 VO a4 V/O S e )]
ki odgnl Ghls slad sas (gslulol =l L bl
of S 8 wlaals (g mi &j‘.}d‘g_.JT s ) g
Loalio oo ol @ ol zi bl s 4 Liwe o5l

VYA



VEoo J,.J‘\A 092 ARAS e)Lo.«.i:

2
Ntorg 2 trrss
e
,75:""15,":0:55".,;'15"5"””””“

T rog s
2% lm,,é;:mmnm

g

Color

M
G,
TR LA
L o Ly,
Ve
.'ai"'l4”':1:"'lll"llf"l,i,z{zl,z‘l/'
2L
R
DLy

Color

563~ _
B:inulin% 375

50

=
1 Wv/ws A: potato%

00070.00

Color

\/ Vi i \
150 o g
C:date% 225~ o
5 T B: inulin%

0007000

Fig 7 Response surface diagrams for color changes
and the influence of independent variables

Ui g Joes sl it S6 () p AT
A3 5 sl (e e s bl LT b 4ol
o) 168 513 0L DS e s ga o s
S a5 DL S e eab Dl 555 Woles

O dsdz) 55 sl gme 05l Lo
RS e ey 8 el paie bl HIUT
P (P>4/40) SaS e S3L 5 05 c(,.’da &L“;}U
oty 5 K kS el U e el s 055 0l
@ odsl ol slaase Sl ST s S
Sl S5 rl SV sl ool slad sad o pa
sl 6 ols 0L Waesls s i3 sl oS 65V om
2P el il G b e S5y LB
G ol Jlide Ll 5 azils aie 50 o S0 Sl gonst
(P 7o) sl OLES 555 31 (83 5mm (G, o d V/O
S sl w5 L aS 3 S Ol i Ol OF W
5 e e g e O sl gl b 5
i By dpmams Sy gl b 50 Lo e 3
S Gl padas Ll Bl |y Jpame 8L kS 5 008

Y4

Ol g Joms slajiie f36 (g -V
S5, sadl o
S e oy ki 4 sl L bl LT ol
s oS sosb @ o fge M5 e (S glaadl 3o Olee
3 b (P</e0) pys s 5 (P<efonn)) Jax
2 e oo GOS S S e A s Joe
ol e Sl IS8 5z sl b S LT S sleadlse
o S gl b sl daly & dep e B4 i
Sl Osg Llsgas bawg Ky, ol S ol b o0
= 4S5l DL S a5l e b (P<t/e ) Jde o
slaadlie & Glaze ot DU s gul S MS G 0 5
S5O & i mn Sy 053] il s b sd S
o) o oy A3 V0 s gl Aoy Ve c ks
LLY 5 adlpe e Kl 315 walis onals cle
O 4 Coped e (SO Slaadl S e a5
S e S Wl 0L el Lot mle 5 s e
om0 adl (P>er0) as jasie sl ool
e Shls o gmVge b on 3L Cilites a0 eV g3
i Sy il ks 6 3 (8 iy b A3
el Gl S s sladise @ Sy ailge b LU
sl iy s S s s WA K el
4 S b e Sl Ot 2l 03 e ee) e
Oar 5 St 2[¥4] 555 0 by e of L azalis X
~ 500 a1 a'b” s s L S, adlge palie (YerA)
S oasy e Glado s b edd g S e gl
VY=Y 5 00/Y —0VAL o 5w |y S50 e S
[E0] X058 5,18
ORVEP

L*=+37.51+5.491 A+0.773 B-1.110 C+0.928 AB-

0.508 AC+0.727 BC+1.221 A*+0.131 B>0.533 C*
Q) alasl,

a*=+17.92.3.252 A-0.361 B+0.071 C+1.102 AB-
0.511 AC-1.071 BC-2.031 A*+0.806 B*+0.091 C*

() bl

b*=+20.73+0.807 A-0.043 B-0.352 C+0.898 AB-
0.526 AC-0.241 BC-0.366 A*+0.567 B>0.016 C>



ST vl RSy PPV SRV C)Jd.w ol 4ug

Q])KA.A 3 L;"])):" )j].)

U5SB s e OlEE G 8 Cose Fabe s oS
[rrji]MeMLLAL;\SJ»ﬁJ:»

Sl s eli,e 5 (710) OLKes 5 H5 o ko

LSLAW J\.:S‘}; ).) &ﬁ"dﬂ )‘}4 u),,a.c LSJJJ'.' (T'\V)

Table 1 Summary of statistical results of fitted model reduced sensory properties

Standard Coefficient of Coefficient of Adjusted coefficient of
Response . . . .
deviation variation determination determination
Taste 1.31 7.57 0.59 0.42
Smell 0.84 4.86 0.83 0.61
Color 0.89 5.27 0.85 0.66
Texture 1.02 5.73 0.83 0.63
General 0.52 3.03 0.87 0.72
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Table 2 Ketchup sample formulation with optimized properties

Independent variable Minimum Maximum Optimal Response Optimal  Control
value value sample

Sweet potato puree (%) 0 15 11.25 pH 3.71 3.73

Inulin (%) 0 7.5 3.75 Acidity (%) 1.67 1.67

Date liquid sugar (%) 0 4.5 2.9 Total sugar (%) 11.21 16.45

Brix 27.96 32.75

Ash (%) 1.63 1.93

Synersis (%) 16 3.2
Color changes 37.33 32.35
General 16.6 20.39
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Ketchup is a stuffingbased on extract, concentrate, puree, or tomato paste which,
given the increasing consumption formes of this product, it is necessary to
improve the formulation using prebiotic compounds.In this study, chemical (pH,
acidity, total sugar, brix and ash), physical (Synersisand color) and sensory
characteristics of ketchup samples including different amounts of sweet potato
puree, inulin and date liquid sugar (as a sugar substitute) was analyzed and the
results were analyzed by statistical method of response surface and central
composite design.The results showed that potato puree had no significant effect
on chemical properties of the samples compared to two independent variables of
inulin and date liquid sugar.But the linear effects and the second power of inulin
and date liquid sugar were significantly different in all chemical properties
compared to the control samples.The results of data analysis showed that the
second power effects of potato puree and date liquid sugar variables were
significant for the amount of Synersisketchup sauce produced.The color
components (L * a * b *) increased with increasing potato puree, inulin, and date
liquid sugar, and the overall color difference was higher for samples containing
inulin and potato puree.Sensory properties of color and general acceptance were
significantly different with increasing potato puree.Except for the taste that did
not have a significant effect on inulin, the increase in the amount of inulin and
date liquid sugar had an influence on the other process sensory factors.Finally,
this study showed that using optimum amounts of 11.25% potato puree, 3.75%
inulin and 2.9% date liquid sugar as substitute for sugar, in addition to achieving
physicochemical and sensory and calorie-lowering sauces also utilize functional
ingredients in ketchup formulation.
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