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Article Info ABSTRACT
Article type: Background and Objectives: Given the importance of baking products in
Research Full Paper providing the necessary energy for daily activities and the consumption of

these products by the majority of society, increasing their edible quality
and enrichment have received much attention in recent years. Most baking
products are made from wheat flour with a low extraction degree. Although
bakery products produced from wheat flour have desirable
physicochemical properties, some of the properties of wheat have limited
its use in the production of various products or are accompanied by
enrichment with other compounds. Using flour from other cereals and
legumes as a substitute for wheat flour can increase the amount of
beneficial nutritional compounds such as dietary fibers and bioactive
compounds in these products. On the other hand, despite the favorable
functional properties of sucrose as a widely used sweetener in the food
industry, due to its association with some health problems, it is very
important to find suitable and natural substitutes for sucrose while

Article history: maintaining desirable quality and reducing adverse health effects.
Received: 2025-06-29 Investigation of the compounds present in dried jujube has shown that this
Revised: 2025-07-30 valuable fruit has the potential to be used in the production of functional
Accepted: 2025-08-20 low-sugar products. Since cookies are particularly popular among different

age groups, the effects of using savigh and jujube powder in the production
of cookies as a nutrient-rich and low-sugar snack were investigated in the
present study.

Materials and Methods: In this study, savigh obtained from mixing equal
proportions of roasted wheat, barley, millet, chickpea and flaxseed flour at
levels of 20, 40 and 60% replaced wheat flour and dried jujube fruit
powder at levels of 25, 50 and 75% replaced sugar in cookie formulations.
In order to evaluate the effects of using these ingredients on cookie quality,
the physicochemical properties (moisture, ash, pH, protein, crude fiber,
total phenols, antioxidant activity, texture, color) and sensory
characteristics (color, aroma, texture, taste, and overall acceptance) of the
product were examined.

Keywords: Results: Using jujube powder and savigh in cookie formulation increased
Millet the content of ash, protein, fiber, total phenols, redness, and enhanced
E:aag;(lfr?e(i antioxidant activity, and decreased the brightness and pH of this product.
Antioxidant activity R_eplacmg sugar_W|th jujube _powder mcreased_ the mm_sture ar_ld texture
Cookie firmness of cookie, and replacing wheat flour with sveig in cookie formula

reduced the moisture and firmness of texture. Based on the results of
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sensory evaluation, using jujube powder did not have a significant effect on
the color score of the product, but increasing the level of this ingredient
and savigh reduced the aroma, flavor, texture, and overall acceptance
scores. The highest reduction in sensory scores for aroma (56.2%), taste
(49.3%), texture (36.3%), and overall acceptance (50.1%) was for the
cookie sample containing the highest levels of jujube powder (75%) and
savigh (60%).

Conclusion: Given the relatively high fiber, vitamin, antioxidant and protein
content of savigh and jujube, as well as the availability of these valuable
plant resources, their use in baked goods is a suitable solution to increase the
nutritional quality of these products. The results of sensory evaluation,
especially taste, indicated that using savigh to 20% whit jujube powder to
25% provides the basis for the production of functional cookies with
nutritional value and high shelf life.

Cite this article: Tavakoli, F., Ayoubi, A., Khorasany, S. 2025. Formulation and production of
functional cookies based on roasted flour mixture (savigh) and jujube. Food Processing and
Preservation Journal, 17(2), 65-90.
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Table 1- Flour and sweetener levels in the formulations of different cookie samples
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Treatment Wheat flour (%) Savigh (%) Sugar (%) Jujube powder (%)

C 100 0 100 0
S0J25 100 0 75 25
S0J50 100 0 50 50
S0J75 100 0 25 75
S20J0 80 20 100 0
$20J25 80 20 75 25
$20J50 80 20 50 50
S20J75 80 20 25 75
S40J0 60 40 100 0
S40J25 60 40 75 25
S40J50 60 40 50 50
S40J75 60 40 25 75
S60J0 40 60 100 0
$60J25 40 60 75 25
S60J50 40 60 50 50
S60J75 40 60 25 75
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Figure 1. Cookie samples produced using Savigh and jujube powder
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Table 2. The chemical composition of jujube powder
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Table 3. The chemical composition of wheat flour and savigh

ol paE 2] bt o5 5
Savigh Wheat flour Chemical composition
9.60£0.22° 12.00£0.21° “’jﬁ) sk
Moisture (%)
5.90+0.09" 6.10+0.07° pH
LS
2.43+0.03% 074i001b (v\»;ﬁh)z;;;
S 0
16.73+0.01° 12.43+0.02° (42)3) o557
Protein (%)
5.94+0.13° 5.23+0.40° (os3)
Fiber (%)
125008 0.75£0.00" (P50 1l SIS ) J
Phenol (gGAE.100g™)
50.92+0.52° 32.87+0.46" (do3) Ol 5T

Antioxidant (%)
LI (g5l pae BV U )5 0 Cb)z Osiw 2 53 S ie g > glyls L;Laswi}l.:e
Note: Means values in the same column followed by the same letters are not significantly different
(P<0.05).
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Table 4. Effect of savigh and jujube powder on protein, ash and moisture content of cookies

Sl (A 32) 559 (4e,2) s> (Ao )3 b,
Treatment Protein (%) Ash (%) Moisture (%)
C 7.87+0.00" 0.88+0.07° 5.63+0.16%
S0J25 10.29+0.10' 1.060.07" 6.20+0.20%
S0J50 10.360.09" 1.15+0.04°% 7.3140.49°
S0J75 10.60+0.21%" 1.17+0.01° 8.26+0.14°
$20J0 10.66+0.16° 1.09+0.00° 5.23+0.58°
$20J25 10.68+0.23¢ 1.17+0.05%" 5.72+0.12%
S20J50 10.71+0.23¢ 1.18+0.07%" 6.47+0.33¢
S20J75 10.85+0.16™ 1.35+0.07° 7.2740.33°
$40J0 11.02+0.10° 1.16+0.02° 4.98+0.12"
S40J25 11.30+0.28% 1.21+0.07°%f 5.61+0.18°
S40J50 11.42+0.17% 1.26+0.07°¢ 6.27+0.30°
S40J75 11.70+0.19" 1.87+0.10% 6.50+0.30°
$60J0 11.21+0.28% 1.26+0.09°¢ 4.65+0.45°
S60J25 11.37+0.07¢ 1.37+0.04" 5.47+0.11°
S60J50 11.81+0.04° 1.40+0.14° 5.64+0.27°
S60J75 12.19+0.072 1.98+0.172 5.65+0.25°

LI (gl pme BV Ao ;3 0 cla..djs Ot A 53 S i g ghyls gla  Sils
Note: Means values in the same column followed by the same letters are not significantly different
(P<0.05).
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Figure 2. The effect of savigh and jujube powder on pH of cookies (Means values followed by the same

letters are not significantly different (P<0.05))
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Figure 3. The effect of savigh and jujube powder on fiber content of cookies (Means values followed by
the same letters are not significantly different (P<0.05))

Lo OV pame S DS 5l sme a5
LS5 5 b slaednS p el 03558
o axdlae 8 Gl ol axils s A
Lot o3 5 o S oslind (Y419 01l
(V) sl el 5l 1y 5 6l s d 5Ky 45 3
il L sl 0L (T18) 0LSan 5 oy
Jod e (S 5S 0geeVsn b 5 030 3,1 Ao
oI S S
e 5yl s (e g s ol oslas) aLS
S5k 5 =l G oo Ol S oS S
el s (OF) ol 21 5 (Y4YF)
23 e 3l sl (S5S s oS 5l
ol oyl 38 (YoVA) OLLan 5 el s SRy
(¥0) el

CHIR I INTU (R (N DR

va

Shedle ey glaasl 1 JuS J=b Ol s
P53 G 0253816 s 0 DL IS LS (gl s
S Ladi gl olad JS 15 Oljn (S5 &0 Sl
ol (P /00) (ol s [ 5bas ol 4 5e 4
SO 3 e B S LS 5 (Y ) s
olae 5 s L sl e slge B me il
S 5 5am et S 5o W5 el ek
(00 35,8 wdly e B e 5 slassban
Cle sasy @l ezl 5o b dsss IS sba
G Sol slaai sl 5l 2y dlisee 5l o
Skd DlS 5 sy e 4 Rl ST
3 el Salis el S50 WS oA L
53505 e & el SOL S 5 el S35 08

e 50 eies Sladllas (00) Cul Olis



VEOF Y 0o VY 0,93 (o2l dlgo (5,105 5 (5 913

__ 25
-
= b :
f‘\) S = de cd
\%% L e
< < f g
v O 15 g g fg
J 2 h h h
- 8 i
} o 1]
~ c
- [<3}
- 5
v, — 05
2 E
=]
o
0
¢ I 5 &
5 N O L P LT L
VR G N S SRS S NN GN
BN N ) @9 %q? @,Q S S S %@ OIS OIS S
sbes
treatment
oo ine SN do 53 0 pehaw 53 S 2ke g o (s1,ls sl Sile) (S8 JS 6 sl Sle so g 5 Grgm ST ISS
(Wyle KusS b

Figure 4. The effect of savigh and jujube powder on total phenolic content of cookies (Means values
followed by the same letters are not significantly different (P<0.05))
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Figure 5. The effect of savigh and jujube powder on antioxidant capacity of cookies (Means values
followed by the same letters are not significantly different (P<0.05))
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Figure 6. The effect of savigh and jujube powder on hardness of cookies (Means values followed by the
same letters are not significantly different (P<0.05))
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Table 5. Effect of savigh and jujube powder on crust color of cookies

S L*) pbsy, @) gy f ©*) o555
Treatment Lightness/darkness Redness/greenness Yellowness/blueness

C 80.21+0.23° 3.37+0.06' 23.95+0.13"
S0J25 68.09+0.08" 10.98+0.08%" 31.65+0.16°
S0J50 66.25+0.40° 11.76+0.40™ 28.64+0.40%
S0J75 59.83+0.41¢ 12.79+0.41% 29.57+0.37°
$20J0 59.68+0.59° 10.22+0.74" 26.98+0.18°
$20J25 58.77+0.12° 11.84+0.30" 28.15+0.12°
$20J50 53.76+0.25° 12.71+0.50% 29.19+0.07*
$20J75 50.06+0.82" 13.03+0.50% 26.95+0.00°
$40J0 56.75+0.23" 10.68+0.50" 24.09+0.26"
540325 52.51+0.51" 12.65+0.76° 25.73+0.30"
540350 49.35+0.21) 13.52+0.03 26.38+0.07°
S40J75 47.01+0.85' 14.55+0.05° 25.45+0.07°
$60J0 54.27+0.52° 11.56+0.06™ 25.33+0.24°
$60J25 50.20+0.01' 13.85+0.15™° 27.16+0.07°
$60J50 47.91+0.26" 14.11+0.06* 25.89+0.06™
S60J75 45.97+0.63" 14.65+0.04° 25.68+0.15™

I (5l e BV Ao )3 0 a3 Dt a3 S R By sl gl Slhe
Note: Means values in the same column followed by the same letters are not significantly different

(P<0.05).
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Figure 7. The effect of savigh and jujube powder on color (a), flavor (b), taste (c), texture (d) and total
acceptability scores of cookies (Means values followed by the same letters are not significantly different
(P<0.05))
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