[ Downloaded from fsct.modares.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.20088787.1401.19.132.29.2 ]

[ DOI: 10.22034/FSCT.19.132.223]

9
J

VEO) oy N8 0553 OFY ol Ol gl e mlo

o ke dome

www.fsct.modares.ac.ir :dlow Culu

ol 21 S8 @lio g pole Al

O 50 e = 5 o2 lond 950 7 S S5 byl g0 plind gol 5 158 5,0 55,18 oy 5

F S

0L s ol 7T T S 0l g aageane ke IS5

Ol ol adlS A sler Jlo 55 g0l o ol mlis 5 ke 05,8 Ll IS (g il

db.ll c.l.@,:«a 46}*‘5_) delj.> JAK..Z.»‘J JL@}_ ¢L;1l.l.&«:\)ﬂ Lg)jt.éj(a}lﬁom‘;}é ‘u‘i\"“ Al}d w\}%%s&;ﬁ}ﬂ a}ﬁ—Y

0 S

- %

Al oMb

Ve 5V 00 Y0 i) (s 35T sl gl 5Kl s e b Gedow o
G doys ) 5 0/0 o rlae g3 b8 g pldsal D353 5 I5S 35T L (ho)s
asb, s g S Blge Gaiod ol 5s b el 5 S Dy (b O g ge
D gr el (Sl (S 5 0 8) e Sl Sy 5 SO e (o gt o
3 ASE b ol 0L s ad b5) s Ms sLases (IS ady 5o s
Rl i GG g 358 35T 51 feS O s p Ol s Ade 158 55T o
St S Ol 5l g 028l S 5 Cush, Ol p 1S 3,1 L (o555 o)
deo s /0 5 1S 5,1 deoys YO ol wigel &S s I s opl A alS Mg
e e85 (05 2 A W) o et e e G A S s il ol
5 OF gl I3 5 158 s, i w55 Mg Lla,sn (Fes YITY) b
Ggud (§ 7 AL i ) Il Gl AL K, aile Y g
0 5 1S sl doys YO ol e 5 (plawd gol L) 1S 5,1 deos YO gl
2315 351 Ao y3 00 (55l sadigad Cl S5 4 p3Y 3 gy el s plind sl A
o S ka g olss B p Vb kS 5 S 3 b S g plind gol daoys 10 s
Olge 4 d S s plind sl Lo 210 5 g8 3,1 Aoys 00 L YO (5ol Sses g,

L o S ra G opl 53 5 S Dl o pd L el S

P llis e gyl

VEON AAIYO 1l s sl

VENV/ ANy b

IS 05

10.22034/FSCT.19.132.223
DOR: 20.1001.1.20088787.1401.19.132.17.0

e Jgie

mehraban@acecr.ac.ir

ARA2


http://dx.doi.org/10.22034/FSCT.19.132.223
https://dorl.net/dor/20.1001.1.20088787.1401.19.132.29.2
https://fsct.modares.ac.ir/article-7-65469-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.20088787.1401.19.132.29.2 ]

[ DOI: 10.22034/FSCT.19.132.223]

e S o i gol 5158 3315 208 e

OLea 5 5o 0850

(bl i VW gladis 250 L IS el (slaes sl
ol odd olizel OU s el S cglul O kS

[=v]
2B daea b W Belge Sl S sl sl
A Lol S Olpe L e oslinal 2l 50 slaes sl 3
Sl Ioske Ol age 5 Shas 4w &S WS o Jas 1D
4 SaS sl sl Opdsel 5 055 bl 4 Sus
syl s b sl s SVl 5 K, b Sl gt
sime O S b S Y] bylse s
Olpe & dsems j5b 4 &5 o Jslize slo plicd 5ol
Gl pladsel cpl dleds a=lki(GRAS) L
16 Y ol HLB Gl 1 el sass 5 Conls
5 ekSUpd gl Olse 4 b S Y] AL e
Slaes,slp wile GlAe sl 5 (ol 53 S IAL
Joe e sla e 5 Bl (3l gt s, (oI5t
S ol S 5d 4 plisd gl ool 035331 S
ol Ssbp e b e 53 Kipd 00 O geed ol
S Sl pedle 2B Glaessl o el el
RIBlad sl slse s 5 s g el s o S ZsL
s S S Shol 5 LS ihn ol el
e T e L s AL REP
B e PG R T
Orman 305 Lol s il sbml 5 21U (slaes, sl 3
2> sl SRS 4 Ol ey el e K a8
Al ol [NV 3500 0,81 S0 2S5 (el bl 5 el
o S B0 e sleesslp oy S s
3PS 0oL BU e o2 05 SIS b IS O
3 m DL 5 ol o oslizad oS 5T (51> slaol
S5 Sbaise o s Sy 5 Sl sse Sl S
Slees sl p 4 anslr S ax g b pl ol DA-V0 ]
Glodas Ll 55 K5 55 5edd b5 ol 58 05
2 ohelS e plidpl e s Slee 5 1aS )]
G glsl bl b gl 5 SIS sl S
cobae 53 158 3T L s o) Kl e cnl
3 S O e 3 (Ao Ver 5 V0 00 YO i
Sheslimad b g s sl 3 4S5 oS G S 2

.bﬁ(M)b\j'/O' ‘Jw)‘lij“”:g}"‘ﬂ.u':““s)‘\

Yve

o dzo—

2 gerar a Sl w3 (S sl
ien 515,55 sl el Sl anmy e s (sla 528
Shlags ol 5058 m) 350 ot S SUL (6 by
Sl eV 5 pdS HlIS i WS e SUL 4 S
S famd s 5 (Gdsos) s () Llaslr
ok Ol Jlrs S S 035, Bl pl 3 58 G b
S o s S 5 ens, bl & ol bl sl
M w55 S eslinal T Oleys oly LS 3 g e (sdie
b ool e Ll gl s D] a8 Wb
25 ol o slomgl (5508 186 ol 5L slros sl 3 ¢ 5 5o
Slex JS 05 b pan ol asle o 5 Jsl (63,1 (glnes sl 3
O35 Cad O3 S 0 1y Gean Olgee 5L 5
& Lld 5l 0o b Olglp e res LB

IY] s Lls (6530 ol 5 Shyton s S
P St Sl S s et b s OU
et b el Gl Gt e S s A
o3 58 W0 535 s 3T V] cd s 5 Tl
lin IS Os sl slse O35 Ll s 4 s
0y s 3 Sy el s g8 bl il SUe Ollen
et b ledss Aol Gl s bl 5 Sl s
sl b b s )T 51 gt Sl b o
Slaessl b slme sla gagsl Sl eslizal 5 (58 05
oled il i 15 OF llr 0l 5 o i ol ki 1 536
slge 53 158 5,0 5 wls Sl eslinal 4 3b5 ax g ess
el b pSosde lsl slaeaslpoplsl o 2138
oLlS wws (Chenopodium quinoa Willd) s
s tlowd dle  alS wanlin g g el gl s gladss
Lol amslis oo OF L bl VL Sl 3500 [0
iFAO) Sl 5L 5 Ll Ol by S
o Gl gl (B 3l e 15S ol
il el AT 5 by e 5 PSS e e
Al & Cand G s b 5 e alld A ad
s s b (Fe s o o ‘(‘Jg) e
=l O b alie s 1S [T elaolaS] o
Lol el s il (gla sl 5 51 L e (g 5 0 S)

Wy e 158 5l [0] cnlE s By A la el 5 (S b


http://dx.doi.org/10.22034/FSCT.19.132.223
https://dorl.net/dor/20.1001.1.20088787.1401.19.132.29.2
https://fsct.modares.ac.ir/article-7-65469-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.20088787.1401.19.132.29.2 ]

[ DOI: 10.22034/FSCT.19.132.223]

Ve J‘..é,u\‘\ 092 AYY c)LA.:a

Olnl 2l mlio 5 pshe alos

S —E-Y
o (1) AACC s, 5 oSl o Seslul sl
[\Q]M oalail (6)'35)}5 Ji’j))'/\_'\ a;l.o...i

&:«-:\"b‘)—o—Y
AACC u:"}J )\ oslaiul l.» C,.:jlé) )l.,\.a.a sz:fa)\.)u‘

DA il (NS0T Shs) 811 o5l 4 (Yer)

P A V.".w-—'\—\'

A 00 Srems ol s SO S eslimal bolal ke o
SRl s 3l e S SN ke S
oslod 4 (Y0 0) AACC 5l L Gllasl 515l | o
oot 3hcale s s eslad T e S YY=\
2 AP e g gt e Wiged O35 p e
D804 5 aibows ¢ S

CaL-v-Y

ol el oS Sl eslinal b e ped 3L o))
b il ks ST (YAA) OLlSas 5 sl 255
L (oS (5508 G o 3o O) Slas o sk pt
0 oy b iged whie sl 5l S5 lmian
5 A el s Cwelhods s 00 Bl e o
G o 2 L e Ol w3V o S
IY s dals a § ks s

K -A-Y

WL ilaly 5 0Ll s, b gillae K5 L5
G5 p S g i el jshite 28 S plnil (Y0 0)
s ABS 3 e K, a gl b glabiee
238 el Jlams opmpss 31 eslinad Lol oSe
L(Lab) sl e 3> Sy 4 by je sl g8
Assla g Sl e 5l ekl by bl 4 sl JU)
ik JL G shls Jde cpl ] s g
Sy Sy 5 (V0 b io 5l essdee b dide b ol
VY BT ossdomn b 303 B o SO, cib Joli)a
VY BT ossima bsy5 B T S, cib elib
Sy alis gl Ky gbaadie e 5l dm ool
Sy e o2l 5l (Solime slasles) )5 slad sl
IYVIE lons V ol 51 oslizel L (AE )

AE = J(L — LO) + (a — a0)? + (b — b0)?

Yyo

Lauﬁajj 9 3l Y

3l go—V-¥

Cosby) ekd oo sle (Titicaca) tiw glsnsS )l
5 dos VWV GSsn woys OV s oy VWY
s o3 O/ u b)) 3 3T (Ao s VAL ausls
(o> YAY S 5 doys YETY 55,0 cho s £/)
A e 5 e olhe Sl Kosd s S 2y
SEATD) npedS e plicd el (gl gl
bt ol plad 5 (Olpbdgls) 25 0l S5
A M e slaS s ARl

e e VY

Aledsal 5 1S 5T 6) dals 5 Osh
05 0 o 3l e S Ve gl (WS e
1 loles 46 S o S 3y 08 00 5 S sd
1L dos Ve V0 00 YO ho sl 3 o
O3 Gamed OseeVsap 03 cpimmen A Sl 1S
V0 o a3 (BATD) 4y S o plicd sl 51 o558
P U et 4 S S el Ao )
Je) AT O pen Opn 53 S s 5 S5 3y
0 e < (0l 4l inis S 5,2 il BIY-BMSN
53 s blse oSG g e s bske 4 O B adds
5 S Py b b e bos an e
O3yen Jos CardSS (6 et 4 Dby U 5 il K55
GlaansS 3 @l JESl b e e 5L ]
S8 sl ey b sles s ol Y e a ol
Oy e Ous b 5l e 28 8 5 (s sbes)
OOk, Uy s G)u Jse S e (|l
53238 13l 3 3l S Sl arys YO s sles
el Vb 4y Doy B (5 S Doy (a e oo sl
Lol ps ol el S8 ler JB L G365 g
3 BS I o et pow 53 el g ladi el
Ve sles L (Ul el XFT135 Jue) ol
S e adds Y Q.MA.,:!J,?L;.ILN 4
S 9 AmY-Y

BJ‘LQ-\:J “U(Y"‘)AACC uij) )\ J:“Sﬁﬂ 6;5}‘.14' 6',»

DTS esbizal (JIlS i5,) £1-1Y


http://dx.doi.org/10.22034/FSCT.19.132.223
https://dorl.net/dor/20.1001.1.20088787.1401.19.132.29.2
https://fsct.modares.ac.ir/article-7-65469-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.20088787.1401.19.132.29.2 ]

[ DOI: 10.22034/FSCT.19.132.223]

e S o i gol 5158 3315 208 e

OLea 5 5o 0850

Cou g @L‘S—\‘

,“...SB K) 0.333/.;—\—\‘
et Wl S 5 G Ol ekias QLS Y i
O mls &S shiles ol @5 558 Opn sl
Ol 158 3T b a1 S0l (Rl b das e
4 Ol oSl Ol 5 lS S5 ladisad 1550
S gai &S (55 a4 A en 55 (P<0.05) (g ls srs b
Al gol o 4 2 s 53 158 35T o3 Ve (g5l
Dt 3 e Ol (i meS SLIs (Aops) 5070 i)
YE spim a0 2l S Olge Lo S Ol
B e N A TR P 551 5 Ao
Oln OseeVsn b 53 158 5T Rl b oS il 5
355 s Al SR S O e et s
310 bl WL ples el 5 Sl L boaslis o
5 Ot OB 5 e Sl Sl s s el sladnd
sn pal 038 Sby el 3gS Sl sl
woal (ool 35S Ol Bb 515 B 4 5 o8k
ol I Sl 5 o Bl 5 b sl ol
OLer 5 o NS 5 (YY) OLKea 5 1y, [YY]
o o) 3 GV sn s 5T s S B8 (YY)
IVE 5 0] 258 oo o sizeplnes 5l sl 28 L A5 g
doys VY VY IS Wls s edd IS s Sobe
gl 5 Sl BB L e 1S 08 5 Ol ca) o
300 D SSn e S 0w w ald wd
ilen Jsldie OO s Ol 5 OT s Sl
ladils 31 S OF Oljs Lol ool 22 pAS L 5 s n
S Ol & sy ol bl 5585 dlor 5 Ols
SeSa Ol 0 ) 0T Ol gin 1568 53 (6550 il sl
IS oS e 5 e LD S Sl Gl
5 ke ele s OT48) OLKes 5 a3 p[YOlools
2 Y e o] meSE Ol e 4 (WWAA) OLKes
Ssls 5 0 YV 5 YT wis S 515 1yt s VA
Aot LIS plend LS 5 anlie 5 andlae 4 (Y229)
Sl Olge Ol ol Slalin ol L35y gl
NV XY XN b5 4 g s Db kS RS s

Yvi

Aen dald &5 Sy seadl e bg s a9 Lo

e s S5 mA-Y

M sl (55l s psle oSl Sl sl N sk
o past L Ol 5o, Ol = A& sl
SS9 UK s e K S S Oad Sl et e
g (s glad booji= 658 sy 5 Okl
S5 Samos o oK Do b (S
Se) D3 s 5 e e g pae 5 Sast
((ShSs 5 655 ¢ 055 S (36 o 3 L5 00p
G 5 S lgs Ba 5 e 5 SE) O LB
b) oy 5 enb 5 (L0 @ Oy 5 Olas 3 035
e b e by (SAS 5L b g el 5 S
ol Slio Sl ol s Sl (B8 05
5 (0) it Sl B () L Sl ) glelal oy Ssn
5 e g (JSE 5 e ) e Shs ol S e ads e
ST X d (s s 55 O SoklB ol o
St «Dloskas ol o2ils L Ll s [YY 5 Y] g Y
Sheslial b (558 0y (e el kS o) S By
A sl ¥ e

Y e

Gobel Jolow 5 4 50— Y

2 BATD) S gn i sl 51528 551 56 o
S Do et e 5 ot (S s Ss
dale 52 Jo 8Ll (Bolad WS b S el
clg.ﬂ@ﬁ\,;:sgjdj\yu&:b.;a\);.urw

5 (s 3l Kle) dsna Vee 5V0 0 (YO is
V500 ol s S g plad el s Lele
Mini- 33! ¢ 3 Gl s 5 a2 (gl o Ao
gl b S5 003l 5l Sl amlis sk 40 sTabl7
Slislesl ads (P<0.05) wi eslizul ds 5 40 Olabs!
Glp s S dals bl ST an b e s S5y 2
Lools sad oy a3 8 5 50 51 STV e b S5

A el Excel dle 5 5 eslizal b


http://dx.doi.org/10.22034/FSCT.19.132.223
https://dorl.net/dor/20.1001.1.20088787.1401.19.132.29.2
https://fsct.modares.ac.ir/article-7-65469-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.20088787.1401.19.132.29.2 ]

[ DOI: 10.22034/FSCT.19.132.223]

Ve J‘..é,u\‘\ 092 AYY Q)LA.A;

Olnl 2l mlio 5 pshe alos

Sl Bl 4 e Sdee slge gdwons Ve il
Oer 5 plelSleadllas 2 [VE] Ad g5 glad e
kS 35T L Aoy 00 5 Y0 sl 53 s 1aS 35T (Y410)
slge Stal 3 e 158 5,1 8 5l LS s s o Sl
/Y0 /:!m..ks_x;;ug.w;\jﬁdél«,bg.uougw
2SS YE LW S al 508 e S Jee VYA &
OLer 5 cir ml opimes [T4] ZSL RIS p S
1S 5,1 gsls g0l Sl Ole il (Ye)0)

[¥e]als ol

sp el 5l i gldasYe LB b 4 1aS S
313 OLES (YIA) OLlSan 531550 ol Ly rmsn 53 [YA]
dS 351 doss Vo sl (58 0oy S 5 0L
boalie 5o 2S5 08 Ao iYL sl
OLSer 5Ll LD 55 2 5 @b ol lad gl
53 (Ao Y b i) 158 edd b 5 olS 550 51 (YIA)
035 ealitl i 25l S D cle eV pe 8
sl sl sls L Olis cnl s L3S eslizal

Lol Ot ol O5Nsa b 0 (55 52 2) S

Table 1The effect of quinoa and monoglyceride emulsifier on the amount of protein and ashof gluten-
free cookie.

Treatments  Quinoa Flour (%) Emulsifier (%) Protein (%) Ash(%)
1 0 0 11.69+0.23° 1.16x0.03°
2 0 0.5 11.65+0.05° 1.14+0.01¢
3 0 1 11.61+0.03* 1.15+0.01¢
4 25 11.15+0.02% 1.32+0.02¢
5 25 0.5 11.08+0.08% 1.3120.02¢
6 25 1 10.98+0.08% 1.33+0.03¢
7 50 10.25+0.21° 1.43£0.01¢
8 50 0.5 10.21+0.31° 1.46+0.01¢
9 50 1 10.14+0.27° 1.49+0.00°
10 75 9.04+0.03¢ 1.7240.01°
11 75 0.5 90.0140.09° 1.75+0.06®
12 75 1 9.00+0.23¢ 1.73+0.02°
13 100 0 8.17+0.12¢ 1.8240.01°
14 100 0.5 8.07+0.13¢ 1.76+0.00%
15 100 1 8.02+0.08¢ 1.86+0.01°

Different letters in each column represent significant difference from one another (p<0.05).
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Table 2The effect of quinoa and monoglyceride emulsifier on moisture, specific volume and
firmnesof gluten-free cookie.

Specific volume

Treatments  Quinoa Flour (%) Emulsifier (%)  Moisture (%) (ml/g) Firmness (N)
1 0 0 1.21+0.03% 0.67+0.12°¢ 45.35+0.35°%
2 0 0.5 1.24+0.05% 0.88+0.16™ 41.34+1.29
3 0 1 1.28+0.02°¢4¢ 0.71£0.13% 40.68+1.12¢
4 25 0 1.15+0.01¢ 0.87+0.00™ 44.42+1.08%
5 25 0.5 1.26+0.0%% 0.98+0.16" 31.37+1.028
6 25 1 1.38+0.01%¢ 0.81+0.08° 41.64+0.44°
7 50 0 1.22+0.02%% 0.73+0.12"¢ 44.15+0.42°%°
8 50 0.5 1.410.04*% 0.75+0.11% 36.66+0.54fg
9 50 1 1.47+0.01™° 0.67+0.04 40.90+2.63¢
10 75 0 1.24+0.03% 0.57+0.04° 55.72+2.19b
11 75 0.5 1.44+0.1%¢ 0.74+0.30 48.94+2.03%
12 75 1 1.53+0.04™ 0.66+0.08> 48.73+2.06°
13 100 0 1.29+0.01°¢%¢ 0.44+0.04° 71.35+1.61°
14 100 0.5 1.47+0.05% 0.57+0.16° 68.44+3.50°
15 100 1 1.59+0.01° 0.45+0.02¢ 51.08+1.86"

Different lettersin each column represent significant difference from one another (p<0.05).
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Table 3 The effect of quinoa and monoglyceride emulsifier on color of gluten-free cookie.

Treatments  Quinoa Flour (%) Emulsifier (%) L* a* b* EA
1 0 0 70.25+0.14*  5.84+0.43"  36.55+1.31° 0.00+0.00"
2 0 0.5 69.62+0.25*  6.22+0.23"  37.05+0.27° 1.30£0.74"
3 0 1 65.72+0.27°  7.24+0.17%  37.15+0.01° 4.87+0.11¢
4 25 0 61.67+0.15°  7.81+0.12"  33.62+0.04>  9.33+0.04
5 25 0.5 61.03+0.32°  8.16+0.01%"  33.81+0.23 9.93+0.23"
6 25 1 57.15+0.79%  5.59+0.52°%  32.63+0.04*%  13.98+0.78°
7 50 0 56.56+1.91¢  9.31+0.49*¢  31.48+0.15%"  15.02+2.03°
8 50 0.5 55.81+0.31¢  9.35+0.11°¢  31.61£0.23°*  15.67+0.13°
9 50 1 52.41+0.46°  9.54+0.19™  30.89+0.33%"  19.09+0.22¢
10 75 0 51.45+0.46°®  10.49+0.11° 30.59+0.11%%  20.75+0.30*
11 75 0.5 52.11£0.56°"  10.10£0.55® 29.91+0.49°®"  19.79+0.34%
12 75 1 50.70+£0.49°®  10.26+0.21  29.46+0.06®"  21.36+0.60"
13 100 0 49.82+1.03°®  10.94+0.47°  28.71+0.338"  22.49+0.93%
14 100 0.5 48.66+0.23%  11.15+0.60°  28.26+0.42"  23.28+0.95°
15 100 1 48.87+0.22¢  11.07+0.00°  28.05+0.52"  28.13+0.99"

Different letters in each column represent significant difference from one another (p<0.05).
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Table 4 The effect of quinoa and monoglyceride emulsifier on sensory propertiesof gluten-free

cookie.
. . Sensory properties
0 0
Treatments  Quinoa Flour (%)  Emulsifier (%) Form &Shape Surface Texture
1 0 0 3.60£0.52°°  3.30+0.67°%  3.40+1.07"
2 0 0.5 420£0.79"  4.00+0.47® 4.30+1.05
3 0 1 3.30+£0.48%¢  3.50£0.52°  3.90+1.19®
4 25 0 4.10£0.74™  3.90+0.87® 4.30+0.81°
5 25 0.5 4.80+0.42° 4.50+0.52° 4.50+0.53"
6 25 1 3.70£0.67°°  3.50£0.97"¢  3.60+0.69%
7 50 0 3.50+£0.52°  3.60+£0.52%°  3.40+0.52%
8 50 0.5 3.90£0.93°  4.00+0.81% 3.80+0.79%
9 50 1 420+£0.63"  3.40£0.52°¢  3.30+£0.67"
10 75 0 2.90+0.57% 2.70+£0.67% 3.30+£0.67%
11 75 0.5 3.60+0.84°  3.30+0.67°%  3.60+0.84™
12 75 1 3.60+0.84°  3.40+0.84°%  3.40+0.96™
13 100 0 2.40+0.51¢ 2.50+0.53¢ 3.10+0.66°
14 100 0.5 2.90+0.57°  3.00£0.71°¢  3.50+0.53®
15 100 1 3.60+0.84°  3.20+0.42° 3.20+£0.57°
Sensory properties
o 0, 3 0
Treatments  Quinoa Flour (%) Emulsifier (%) Chewiness Odor&Taste overall
acceptance
1 0 0 3.40£0.96"7  4.10+0.74™  3.59+0.38™%
2 0 0.5 4.20+0.92% 4.30+0.82° 4.16+0.39™
3 0 1 3.90+£0.71®  4.00+0.82°¢  3.69+0.55"¢
4 25 0 4.10£0.60™  3.90+0.99™%  4.01+0.46™
5 25 0.5 4.60+0.52° 4.20+0.83% 4.54+0.38"
6 25 1 3.90+0.74®  4.00+0.82¢  3.76+0.49"¢
7 50 0 3.70£0.95™°  3.60+0.96™%  3.46+0.49°%
8 50 0.5 4.10£0.7*"  3.40+0.96™%  3.77+0.61°
9 50 1 3.30£0.48™¢  3.30+0.82%°  3.40+0.33°°
10 75 0 2.70+0.82)  3.00+0.81™%  2.91+0.44"
11 75 0.5 3.30+0.48"  3.20+0.63™°  3.27+0.36""
12 75 1 3.40£0.69°¢  2.80+0.78%  3.30+0.57
13 100 0 2.50+0.71¢ 2.70+0.67¢ 2.60+0.34"
14 100 0.5 3.30+0.67°  2.90+0.56°°  3.08+0.44°"
15 100 1 3.20£0.63°¢  2.80+£0.79%  3.20+0.53%

Different letters in each column represent significant difference from one another (p<0.05).
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The purpose of this research is to investigate the replacement of different
levels of chickpea flour (0, 25, 50, 75 and 100%) with quinoa flour and the
addition of monoglyceride emulsifier at levels of 0, 0.5 and 1% to the
formulation of gluten-free cookies. In this research, the amount of ash,
protein, moisture, specific volume, firmness and sensory properties (form and
shape, surface, texture, cheweness, odor and taste, and overall acceptance) of
the samples were evaluated. The results showed that the moisture, ash and fat
content of quinoa flour was higher and its protein content was lower than
chickpea flour. By increasing the level of replacing chickpea with quinoa
flour in the formulation of gluten-free cookies, the amount of moisture and
ash was increased and the amount of protein was decreased. The sample
containing 25% quinoa flour and 0.5% monoglyceride emulsifier had the
highest specific volume (0.98 ml/g) and the lowest firmness (31.37 N). The
presence of quinoa flour and the increase of its level in the formulation
showed L* value decreased and a* value increased. The sensory evaluation
showed the sample containing 25% quinoa flour (without emulsifier) and the
sample containing 25% quinoa flour and 0.5% monoglyceride emulsifier had
better than other samples. It should be noted that the samples containing 50%
quinoa flour in the presence of 0.5% monoglyceride emulsifier were of high
quality and quantity, and the overall acceptance score and physicochemical
characteristics of these samples were favorable. Therefore, samples containing
25 or 50% quinoa flour and 0.5% monoglyceride emulsifier are introduced as
the best samples of gluten-free cookies in this research.
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