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Table 1 The Variables and Values Used for Increased Factorial Design
Codded factor levels

Variable Low (-1) 0 High (+1)
F1:
Allium iranicum powder (%) 0.5 1.25 2
F2:
Storage time (day) 1 11 21
Cogby g pSeslul -1 5o 55 50 Sl byl Ao
25 258 3 s wged 050 e & gad Cusb (55 eI gl PH s o311 -

Ly b s esls 413518 = \eYEY L osl .
€GB b LRl Sl e sl bos L ook oS i e pH3 pH o, Seslil ol

S s J;'-\s)sfupH 35 Sl eslaal Vg & gl 5L

[e] s enl=pH 5 s 351 5 el

A S il Cugby Ao (O3 S 3l A

Sl O Ol e oo —£—\-F ~

SHL SN Ol peomis FORWHBPIRSSIRI B
RS 35 L Cnle gl Wgas Ogel opl s _ .
SIS e b st e sl el gl il S S eslizal b /) s Jsloes 51 oy ol 3

l&ls&j)joﬁojjwbduéﬂ)’\vﬁ\’oW‘_\J.\J

Ak s O ke Ve bk ek 055 oS
é}@jﬁb‘&ﬂkﬁydﬂo#Y}@)Jﬂ)bwb

donl L3S 55 e Sy Gl B dles o/ Vapm b,

S gl aind Gk VL Cid s Y oled ally Bl
ar s b L dlesn 53 i3 VY Dol 4 5ol At 54 4B S
by oJ..i@.q-c_l.»Q)'jo,\;_Lj osls 4l 3518 sl
Lol 5 edd o8 Jbb ol ald BB O35 Sl ¢l et

o] Ko Ol doys &y gm0 5 dlaly 51 eslizal

i doys = N x_0.009 x 100

Syn:V1/V2>< 100 vV
VljoMuivpovzjiﬁjdeijwﬁjj\ﬁo N(J%Jgfkf)gﬁﬁj*mbyw
45y Sy (6 S 031l —0-1-F Vi Gl e V) e 46503 e

Y



\VQ/\ O‘."JJJJA Ao 692 L/\-\o)l.o..\it

u_i‘.l_é Ghaﬁ)r}.l&

Shde 5 dd eazen o5 a5 bl (25 44500 Olye )
T dsbus €l A Sl Gl sles s (55106 i ™
Olpe 4 Slas! o1 el ad g,8 o3l et oYY
doslbes 53 S0 s aS S 5518 a5l DPPH us s
[sv]ass

S BT c e = aals Gl — $ges il X Ve

S Sl

N R
b s ke Jals e e wped e e (Shs
(ISO s kel sla Do Mgy S B0y 5 il &5
(ISO 13299, ISO 6658, 22935-1, ISO 8586-1)

sl Bsy e b i, ol 23S o0 ISO 6564)
Sl 3 & il o ol slpe e U1 3 U e
;}’J JALAJ L;\J..u J)].UL?...N\ U’-’-\ BL Sl s oéu.lm‘g;ihﬁu
RS 4 sd e aB S 30 B o sl e e sl
jbﬁ&é%\é).\&q{aﬁw}yl{j\:J&A{L){Jaajaj

S 513 05031 5550 S5 Ol ) sl

Son .‘9@\5—\‘

Saloyl b -V -¥

Sialesl e gd G cpl g3 el €yl (bl Jue el
DU b oasl onlpl LSt o b elel edd gl la
Ji)):SbCJl’ CJ;J‘JS 4&‘&»:)_}46\0)@ .IQUL')ngsJA
J}-\Jr ol ol ﬂ\)\*}\‘ J}.\;.-)b Q;Q:‘%b)_a_bua Coge &
SY el =Y pH 2 Ll sl coy sl &b Y
b ¥ s 505 an) SRy =0 5 S le =t (s i
=Y St w5l casls ) bl sl e gl
‘(""l’-ﬁjhg)w}d"\)’; -y ‘(WHC) u] Lg)\.l.@ij Q.;.éjla
._,\.hbgga
u'::)'\j\’@)zdld@%d@m)sobiw,\{duéﬂg
Ol edel Conds gla Eb e opl oS (0 Wslas) s S
GO Oles 5 (258 05 )35 Ao 586 53 51 oals Ol e

S e S

Yo

Sheslmal b mags ol 55 el A5 badd gad a5

gl > b 55 o3l (RV-DVID) wiss e sSns

il O30 01 0 led il a5l (5l 5051 51 oy ol
Lo L) Al ol Sy (55 o3l Cgr b

S o3l G cmlie Jlin i3l 0S5 Jasdl) gias

Gl s Ce 3 oS el il a5

w3 0 los 3 LgsasT ads (s 0L 15 doys Ve 515V
358y aSsb 4 A3 el OLSG Ll 5 b o) Sl

Sl adlNe ClidS 3l ey 5 aids 5o e Ve S o b sal
Al 3R il A

Ky Pl SNl Ay

Sleslenl UL, a, b ol el sl 6500 Sy b S5
Glp b wsed Ghoe onl 53 b (S o3l Ky olKaws
5 w8 3 dde el Lol abie 3 gl Se
cib st ol LSt s 8 oslul K, gls, 4806
@ kb s i b 4 hloa il et U ol
L bl sl S A ar s s e 0l 1 T K5 L sy
Gl eSS pldsy b meSLoas a5 ol iy e K,
el i 35 4 ks il ;S5 b 4 s

Sl I 2o B (5 S0l V-

Sl G303 51 p S0 Ol (6)ls &5 b (6,8 5l st o
S bg o ay G500l oy Db s cls

R T Rt T L ISSISTER AR
Jsloms Jos ol 5l e COWFALSL) A 50 Sl oI 8

A3 S 035 Jeols gy 5 0k gilaltr (SSBL 5 sm) 23)
Sl 8 i b Olpe n3 Jsep 3l eslinal Localy 5o
A desloes

ST M b = V=55 Sl Sl ol gy 035 XN e

sl 4y 035
OIS | 5T Cdlad (g S0 5100 A=Y
Nae e o) Jsboee Slast 5T el 6,8 o510l g,
5l S Avy s g 790 J5b1 s 'DPPH JIsl,
Jsb1790 L «el 5l 20 Le /Y LDPPH 561 J sl

2.2,2-diphenyl-1-picrylhydrazyl



P S0 5 )25y Sab awd gl B o2 jen Sl A

O‘)M}bﬂbw

<obe wL1S Els s esle Jde S w Oy Gl ol 5o
dulp bl P>/00) Wgls (5 S Caenl &S 15 ola
b Ol ool andl s Gl ol &yl Jue 5l 228 5 G
. | 2 . . . . .

g;';__a'\f\ (R ad_]) oL CM—J\W%J&‘KSCJQ {j‘-\.a JL&)
Loolon ilisen gl el (61 ool oy ldle il 0

ol 0 g};)‘;id.ﬁ_\})bw‘:‘:%\ﬁ

). D, B+

3
Zﬁiz’l—:’i‘
i=1j=i+1 i=1

Y=F,+ Zﬁi-‘f[ +

() 5 o el 5058 o) L iy Joe

Iy eSS Obey 3 A5S o5 535 doys 555b 55 Wlal
ijCMdLA)jISb X_] leUJl&a u.__a'\)b_,\.hb&.lau)‘
g):lj))'\OJ—&TQ_MJJJ.GH]ﬁ)%\HBij}Bii‘Bi‘OB

Table 2 List of Experiments in the Increased Factorial Design (Coded Values) and the physicochemical

properties
F1 F2 Response
o B: . Dry o
A: Allium iranicum . L Syneresis Viscosity
Run Storage time pH Acidity (%) matter
powder (%) (%) (mPa.s)
(day) (%)

1 -1 -1 497 0.63 3.09 13.1 1900
2 -1 -1 493 0.65 3.01 13.4 1890
3 0 -1 4.99 0.68 3.1 14.01 1880
4 0 -1 5.08 0.7 3.17 13.9 1870
5 1 -1 495 0.67 32 14.7 1780
6 1 -1 4.89 0.66 3.31 14.9 1790
7 1 -1 4.96 0.64 3.19 14.8 1715
8 -1 0 4.74 0.7 3.18 13.2 1850
9 -1 0 4.76 0.73 3.29 13.5 1830
10 0 0 4.81 0.76 3.89 13.02 1800
11 0 0 4.84 0.77 3.77 14 1720
12 0 0 4.83 0.78 3.064 14.01 1750
13 0 0 4.8 0.79 3.97 14.03 1780
14 0 0 4.86 0.81 3.78 14.07 1730
15 0 0 4.88 0.8 391 14.1 1760
16 0 0 4.84 0.79 3.83 15.01 1810
17 1 0 474 0.71 4.11 15.03 1600
18 1 0 475 0.68 42 13.4 1650
19 -1 1 471 0.79 3.99 13.4 1700
20 -1 1 473 0.81 3.8 13.7 1690
21 0 1 477 0.88 4.09 14.1 1590
22 0 1 4.8 09 42 14.3 1630
23 1 1 472 0.86 4.46 15.2 1500
24 1 1 4.69 0.84 4.54 15.3 1490

A
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Table 3 List of Experiments in the Increased Factorial Design and physicochemical, color and sensory

properties
Response
Run Color properties Sensory properties
Antioxidant activit Water Holdin Total
%) y Capacity (% )g L* a* b* Chroma Odor  Texture acceptance
1 26 87 87.33 -8.94 13.58 87.33 4.5 4.5 44
2 28 88 88.4 -8.82 13.6 88.4 4.6 4.6 43
3 47 85 81.6 9.2 15.11 81.6 4.7 4.7 4.6
4 49 87 82.1 -9.13 1591 82.1 4.7 4.7 4.5
5 54 81 80.03 -10.23 19.87 80.03 44 44 42
6 53 83 79.2 -10.64 19.9 79.2 43 43 4.1
7 56 84 79.3 -10.73 18.3 79.3 4.2 42 4
8 20 85 85.36 -9.01 14.03 85.36 4.7 4.7 4.5
9 22 82 85.01 -8.99 14.26 85.01 4.6 4.6 44
10 43 83 77.03 -9.81 16.59 77.03 4.8 4.8 4.7
11 41 84 78.02 -9.72 17.78 78.02 5 5 49
12 42 80 76.1 -10.02 16.8 76.1 49 49 4.8
13 41 86 79.32 -10.03 17.12 79.32 49 49 4.6
14 40 87 80.01 -10.1 17.1 80.01 5 5 49
15 44 82 79.33 -10.3 1691 79.33 4.85 4.85 4.7
16 43 85 78.77 -9.96 16.87 78.77 49 49 4.6
17 49 87 70.2 -11.32 18.2 70.2 4.1 4.1 4
18 48 77 71.01 -11.37 18.33 71.01 39 39 3.8
19 16 76 84 -9.02 14.01 84 4.4 44 4.2
20 18 78 85.01 -9 14.2 85.01 43 43 43
21 26 75 76.33 9.8 17.1 76.33 4.6 4.6 4.6
22 28 77 77.48 -10.1 17.52 77.48 4.7 4.7 4.7
23 33 70 69.23 -11.36 18.1 69.23 35 35 35
24 30 69 68.78 -11.42 18.22 68.78 3.6 3.6 3.6
Table 4 Some Characteristics of the Constructed Models for Responses
R’ diusted R’ Linear regression Response (Y)
Y =B+ 6y +CO) + B, s+ time(day) + S5 = C(%) « time(day)
92.1 94.4 pH
932 94.6 Acidity
89.3 90.1 syneresis
77.8 78.9 Dry matter
93.7 952 Viscosity
96.9 97.6 Antioxidant activity
76.5 814 WHC
95.5 96.4 L*
95.0 96.0 a*
88.2 89.6 b*
953 96.3 Chroma
89.8 914 Odor
90.5 92.5 Texture
88.9 90.8 Total acceptance

v
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Fig 1 Three-dimensional plots of acidity and pH against A/lium iranicum concentration (A) and storage time (B)
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Fig 2 Contour plots of syneresis and dry matter versus Al/lium iranicum concentration (A) and storage time (B)
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Fig 4 Contour plots of L*, a* and b* versus A/lium iranicum concentration (A) and storage time (B)
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Fig 5 Three-dimensional plots of total acceptance, odor and texture against A/lium iranicum concentration (A) and
storage time (B)
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Production of fortified stirred-yogurt containing allium iranicum
powder and evaluation of its shelf-life, physicochemical and sensory
properties
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Yogurt is the most widely used fermented milk product, which, like any other dairy product, is subject to
corruption and degradation. The effort to improve the production process and improve the quality and
durability of this product is essential. Plants such as Allium iranicum that contain natural compounds and
have medicinal properties, taste and appetite, have great importance in food products. These plants can
delay the degradation of foodstuffs and are used as seasonings, flavors, preservatives and antioxidants in
food industry. In this study, the effects of Allium iranicum adding to yogurt were studied to improve the
quality and shelf-life of the product. Allium iranicum powder was used in 3 levels of 0.5 %, 1.25% and 2%
in the production of stirred yogurt. Two quantitative factors such as concentration of Allium iranicum
powder and storage time were investigated using a growing factorial design with central points. After
collecting data, analysis of variance and linear regression were used to investigate the effects of factors
and their significance. After data modeling, the effects of powder percent and storage time on
physicochemical properties (pH, acidity, WHC, antioxidant activity, syneresis, dry matter, viscosity, color
properties and sensory properties) were investigated. The results showed that with increasing the percent
of Allium iranicum powder, the acidity of the samples increased during storage and the dry matter
increased with increasing the concentration of Allium iranicum powder. Viscosity, WHC, synergy and
sensory and colorimetric properties were desirable in lower levels of Allium iranicum powder. Antioxidant
activity increased with increasing powder percent and decreased during storage time. The highest total
acceptance of yoghurt samples was for samples containing powder (1.25%) and 2% showed a negative
effect on sensory function. According to the results, it was found that the Allium iranicum powder at
1/25% level could improve the properties and durability of yogurt samples.

Keywords: Stirred yogurt, Allium iranicum powder, Physicochemical, Sensory properties, Storage time
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