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Table 1 The effect of different levels of millet flour on moisture of cookie during 2 months.

Millet Flour (%) Moisture (%)
2 hours 2 weeks 1 month 2 months
0 13.17+0.39° 12.47+0.21° 10.314£0.96° 10.09+0.27°
15 13.100.15° 12.49+0.55 10.07+1.10° 10.15+1.11°
30 12.98+0.76" 12.26+0.91° 8.54+0.61° 6.90+0.98"
45 11.09+0.44% 9.4240.63" 7.70+0.41% 6.7140.26
60 10.11x0.27° 9.2940.78" 6.88+0.12° 6.8040.19"

Different letters in each column show the statistically significant differences (P<0.05).
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Fig 1 The effect of different levels of millet flour on specific volume of cookie
Different letters show the statistically significant differences (P<0.05).
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Fig 2- The effect of different levels of millet flour on porosity of cookie
Different letters show the statistically significant differences (P<0.05).
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Table 2 The effect of different levels of millet flour on firmness of cookie during 2 months.

Millet Flour (%) Firmness (N)
2 hours 2 weeks 1 month 2 months
0 1.4+£0.2° 1.8+0.5° 2.6+.2° 3.5+0.7°
15 1.740.5¢ 2.0+£0.1° 2.9+0.5° 3.240.4°
30 2.9+0.1° 4.0+0.5% 6.1+0.2° 6.7+0.3°
45 2.740.6° 3.8+0.3" 1.4+0.6° 1.240.5¢
60 3.9+0.2° 4.2+0.5° 1.7+0.5° 1.4+0.4°

Different letters in each column show the statistically significant differences (P<0.05).

c;: ui’ér.g—\'—\'

10 (sl wsad oz i ool s el el
Olse & ShislSsoda sl 4 5L 0sd 03,0 55T doys
eon A G b pad B 53 S DIl G 4 e
33 Sy olS ajlas oy Seds 5SSl 1T ol
rglS el g Or S B X Yo O i
Aald Wsed g i ol pe S alyy OlmaY o
okS Sy doys Vor Gl Wped SO dald Lol sem
Grmen g Sy oS ojlas 5 05l 3T s 05
A a8 B s g0 dald Ulse 4 G i 5l S el
SIS BT ol 5 I8 LS 5 -V -Y-y
Cools 5 I8 DS 5 edkasilid i b 5 Y S
Sy osbas Sglite gl g5l Glaas IS Jlos i
sskiles .l (H S 0 s Er T Yew e (G5)
Oy b 53 Sy oslae (i3l L das o 0L mls oS
o5k SeSIET ol 5 S35 DS Ol e lS
S S Gosb 4 3L nlpl (P<O.05) ol e
Wals e 53 2 GheSI sl ool 5 S LS s
5 a5 sl Wb 5 paS 55T doys Ve (sl 45e)
A3 V0 oS 51 A3 A0 (ol e 5 S s olae
LS5 Ol i 5 (S ojlae BB 5 o3l )
Sl 000 ol wises 53 SlaS| BT coslst 5 J g
s (Y000) OLa 5 sl A stalie oylas oyl
Sl Jsle ojlas S Jsb Ol 5 SlaenSt sl
S Bdow) amT ol a5 Ly 13 ) 350 )OS
SIS s 5 S I Ol G pandies alal
DL ol e @l LET] 5l 5w OLS ol eslas
4 b SMeSIET ol s I LS5 Ol it

Sls olis T2

Yo

dyame Gl pedle Cou 5l csle 5o Sl o5l 5o
SBT3 5l beksad gy i 51 S by 8
7SS dpame JoS 5 ame B ol el ol e
Ok el SIS S5 sk 4 e 3L e
G AL i e RIS 5 e a8 S O e
Lol J gz (HBUL b Ll sg dalss 2aS € ged L
5 Sl Jpame S3L s ele (e 0l O plsl S5 555

Sl SOl (b s il i Sl Dud A s
aslio 4 (T OLKan 5 1yl dls dalpt 6 5
ol p S 055 551 (Qoyn Ve 500 F0) Coslisa c o
ST C QPR VI FR PP pCHg Qe
3 ok S S 550 sl ol Crs w @l sl
o O30l 5 3 351 50U a3 Sl 55 o 3555
Ohd oSS 5 Saps Sl phe GIHD S8l A
andlas o (YN 0L 5 Lk LT 06 (s el
2 apmse syl e S Ve bl ) boliela o)l SYe 50
Lzl 56l 050U (gl s g () O gV 0 b
Sl e bk ol 5T 03558 S 5y 0T ) S s
SRIBl e Sl i o3l il e 1alS (sle g3 S
A Celinl Sl 5 S R 5 Sl Ce e
TEV] sl 2alS aiy o oS 5l 0L S (pomen
Cola 3 05 S0 bl 4 (Y010) OlKes 5 Llls
5 Sl Sheosar o dops 00 5 T O oslin
O 3 Sl sl a5yl b 5 06 S5 5SS
o OB Ogma¥sn b 53 055l 351 e (I L S sy
ol il phw 5 a8 0L ULl 5 o yasie e 05

La] sl 58!



\i"db AA 092 AREY a)l.o...i:

50 -

Phenolic component (mg/g)

40 A
30 -
20 A
0__ﬁ ﬁ

Control 1 Control 2

Malva extract (ppm)

Fig 3 The effect of different levels of Malva extract on total phenol of cookie
Different letters show the statistically significant differences (P<0.05).
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Fig 4 The effect of different levels of Malva extract on antioxidant activity of cookie
Different letters show the statistically significant differences (P<0.05).
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Table 3 The effect of different levels of Malva extract on Microbial activity of cookie during 2
months.

Malva extract

Microbial activity (log cfu/g)

(ppm) 2 hours 2 weeks 1 month 2 months
Control 1 - 3.4440.39° 5.41+0.22° 8.91+0.17°
Control 2 - 3.57+1.02° 5.09+0.71° 8.94+0.31°

100 - 2.29+0.91° 3.66+1.02° 5.99+1.27°
200 - 1.07+0.76° 1.2940.24° 2.2140.46°
300 - - - -
400 - - - -
500 - - - -

Different letters in each column show the statistically significant differences (P<0.05).
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Table 3 The effect of different levels of Malva extract on sensory properties of cookie during 2

months.

Malva extract

Sensory Properties

(ppm)

Color Texture Odor Taste
Control 1 2.44+0.81° 4.11+1.05° 3.744+0.57° 2.91+1.15°
Control 2 4.12+0.05° 4.29+0.34° 3.5940.73" 3.07+0.29°
100 3.89+1.15 4.17£0.19* 4.80+0.21° 4.67+0.15"
200 4.07+0.23° 4.00+0.00° 4.57+0.29° 4.29+0.83"
300 4.124+0.57° 4.27+0.73% 4.46+0.33" 4.57+0.71°
400 3.95+0.19° 4.00+0.00° 2.1240.71° 1.4441.15¢
500 3.91+1.06° 4.314+0.52° 2.4440.29° 1.67+1.23¢

Different letters in each column show the statistically significant differences (P<0.05).
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ARTICIE INFO ABSTRACT

Article History: Millet is a rich source of essential amino acids, vitamins and minerals. Also,
Malva extract has phenolic compounds, antioxidant and antimicrobial properties.
The purpose of the first part of this study was to investigate the effect of replacing
part of wheat flour (0, 15, 30, 45 and 60%) with millet flour in cookies. In this
section, technological characteristics (moisture, specific volume, porosity and
texture) were evaluated. In the second part, in order to produce functional cookies,
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antioxidant and microbial activity and sensory properties of the selected sample in
Keywords: the first part were affected by 0, 100, 200, 300, 400 and 500 ppm of Malva extract.
Functional cookie The results showed that the sample containing 15% of millet flour was the best
Millet, ’ cookie of the first part with the highest specific volume (1.73 cm3 / g), porosity
(22.1%) and moisture (10.15%) and favorable texture (3.28 N) during two months
of storage. The results of the second part showed the total phenol content
increased from 1.6 to 53.5 mg / g by increasing Malva extract in the cookie
formulation. However, the antioxidant activity of the sample containing 500 ppm
of Malva extract increased from 12.1% to 61.2% compared to the control. The
samples containing more than 200 ppm of Malva extract didn’t have mold and

Malva extract,
Antioxidant,
Antimicrobial activity.

yeast during two months of storage. Also, the samples containing 100 to 300 ppm
Malva extract obtained the highest color, texture, odor and taste score in the
sensory evaluation. Therefore, samples containing 85% wheat flour, 15% millet
flour and 300 ppm of Malva extract can be offered to the bakery industry as a
functional cookie.
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