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Abstract

In this work, quinoa (Chenopodium quinoa Wild) seed malt extract was obtained using a combination of
ultrasonic and bain-marie methods. The ultrasonic time (5-50 min) and bain-marie time (20-180 min)
were optimized based on the maximum percentage of antioxidant. The bain-marie temperature was
considered between 40 to 45°C. The effect of various parameters, including the ratio of solvents (ethanol:
25 and 50%, water: 50, 75, and 100%), constant bain-marie temperature (40-45 °C), and extraction
temperature (25 and 90 °C) with selected ultrasonic (5, 10, and 15 min) and bain-marie (120 min) times
were considered on the properties of malt extract. The maximum DPPH value was assigned to the time of
5 min (47.7%) and 120 min (40.4%) for ultrasonic and bain-marie methods, respectively. Quinoa malt
extract revealed good antioxidant activity with a lower amount of ICs, equal to 19.11 mg/mL. The total
phenol content (TPC) and total flavonoid content (TFC) were ranged from 534.35 to 2793.49 mg
GAE/100 g and 0.12 to 3.22 mg QE/100g, respectively. The high protein content (2.37%) was obtained
with ethanol: water (25%:75%), ultrasonic time of 15 min, bain-marie time of 120 min, bain-marie
temperature of 40-45°C, and extraction temperature of 25°C. Vitamin B6 (pyridoxine) and vitamin B9
(folic acid) content were in the range of 0.8 to 2.76 mg/100 g and 2.34 to 2.59 mg/100 g, respectively.
The highest content of minerals containing Ca, Mg, P, and Fe in malt extract was 49.46, 74.89, 115.75,
and 5.49 mg/100g, respectively. The best anticancer effect on HT29 cell lines with cell viability of
98.31% followed by 94.42% with a concentration of quinoa malt extract of 31.25 pg/mL was observed.
This malt extract as a source of functional foods can play an important role in the cancer
chemoprevention.

Keywords: Chenopodium quinoa Wild, Malt Extract, Ultrasound, Nutrients, Anticancer Activity.

“Corresponding Author: moz_emtyazjoo@yahoo.com




Vo4 -\YP aman \f'fdt«m}/r)\.ﬁdwu/rﬁwajja /dl.'\.'ch”Léj r}b)JL;J}T‘,JLgQJiJ

E-ISSN: 2676-7155 :dxo colw https://sanad.iau.ir/journal/jfst

(i9 3 Yo)
sﬁhe)w‘élbfwbgg'%f‘ GﬁTQ&@w;ﬁj@'&\éé‘gmw’
Sobo (9 9 a0l B 519y o (Sldus B0 dxfllao g™ 431 31 o ! Sl

Pao-g0 ke (5395 3gar dome (b oo T g2 Slitel G 50 ¢ gy WU

Ol D18 ¢ o 13T o8l (ot 15 ol ¢ e ulios 5 ke 05,845 55 (6 gl
Ot 0 ¢ oDl 33T ol (et O g5 Aol el 5> owlid S § 09 S el Y
Ot O ¢ oDl 33T 015 (Jled O g5 Aol s ¢ g 09 S sl sl
Ot O ¢ oDl 35T oils cJlad 0l g5 ol ¢ lde ale s pske 055 Gbskul-¥
.otﬁt‘&,‘b,‘L,ou;UTaxi.uba,:ﬁ_wn,,,\,\,ut;@@w”;ﬂ)ﬁ‘)@uu-a
VO EAY I b VBT VY 13l s b
Doi: 10.71810/jf5t.2025.1107396

B0) gl p Oloj kel Conws tr (ole w5 S sml Il (sl by 51 oS 5 51 ealizal b 158 5l Sl oylas (G ol 53
e FO B F o gl oy gl s g OIS 5T doys ST bl (aiS5 VAL B YY) (gle o Olej g (aids O
oy Vor 5V @ 1oTedo ;s B0 5 Y0 15U bdMe Cos alaz 1 Calises gla lyb 30 s a8 § L 45 o1 5 sl
10 510 @) &S gl Fol glaile b (515 mle amys 4 ,m)d,;wém,u;@u@,ﬁa BF) ol oo ol sles
ST Il Hlee e Hldde ST as w0 § b s S oylae olst g9y p obm! (4283 1Y4) (gybecp 5 (4ids
W23l olanstl (gole o 5 Sl sl Ba) sl (Ao FUF) s Y 5 (s FY/V) 4ids 0 Olej & o 5 4 Ol
3 S U8 Glgme sls 0l S e 0 8 e WA Uslae [Cs0 2o Jlain b o8 ST (ST il 15287 Il o jlae
S 08 e WYY B NY 50 800 SIS sl Uslae o8 o YVAF/FA B OVFYO Sl 5 a0 JS 3 555508 (sl s2ma
Vo ol o Ole caids 10 &S gl sl Olej (o> YONO) ST 151 L (o ps WY/ VL 55 (s giome 51 08 V0
(oS 3 ,2) BO sl 5 Ol e o aT s @ 31 8 5l 4 )5 YO gl Al slos 315 sl a3 FeoFO (oole oy sles caids
Py p S Ve e S e BUY EYEY 50800 o S e VEIY B A o35idomn 53 3 4 (S ) BY el
208 ke O/FQ 5 NNO/VD VEAR CF/FF 5 Cle oslae 55 aT 5 hed o site coenlST (S5l (Gan 3lm Oln o 2
b o3 AF/FY s 5 o3 WYY Jshe 0l 053 UL HT29 Jolos laes,y 5y 5 b Lo 1 0y g 35 @f\n
L5 or 53,8 SWle I e Olgre 4 Tl ojlae cpl b sdalie 15287 Sl oslas e 0S5 S FV/TO il
b als Ol w1 6K 53 oopr L

O o 4SSl 5le o sy el B s el d ST Gls Sl 0519

moz_emtyazjoo@yahoo.com : &L J g’




\?.fdm)/f‘)\'é’:é")w/ﬁm o)jb /L;‘J.G Lg‘))té) (}l&)}é)jT}dQ,&: \\'

wile Caliee glacsslagy Db 51 (6,8 s (sl e
ST ST LS 5 (Fse (B sl 5 O
(FA) 5,38 o 0Ll Sl (gadn 3T 15287 55 59 50
b OenST (BT L 015 o 1) 5548t ol 55 )
LS SS e Sy Lis 4 L5 e S ls il
Olge 1) 158 odd el Clados 4 ary L .(0F)
Iy Gl b o Shes gliE S Olge
e a5l s 4 1S (M) 5 S e agles
2y50 5 55 s pe 5 o Sles el 5 VL
3131 Ol gl (S g dats 0L OS5 68 (s 3131 4 6
3131 S o LIS S U ($)lew 5 Suls 4 D
AFRAY) sl 035 Lo lls 3131 5 g5 oS & e
Lol cowl YU 1S glaals olie S 4 S
CatS a Olg e il b Aol Calbes ladsT 3
Obls Jols a57 (gilecdle 0T 3 V] il s (s 5YL
4 LlF s s G 5 S8l dOsmblae)
S I BT Sl 5 L Gl e B sk
(YY) 3,13 5T als

15557 db o) OLS 5 ) el Sl ilie S 2
b sy ol os JT adMe 51 eslitul .l ol oslizul
Mo 4 Bb 5l b gl Okl il el
g R o N B~
Sl pl el oDl osh aysa 5 Obej Al 5 62
Lyls ga)ls 5 GHE mlo e SIS 5 03y (e
4 gl slais, VS Gl ade gl (FF)
s Sl LS 4 gl Sl Al oSS
05 G35 ST L gl 5 G 3 Jbw gl
S s gl Al Dlekily (F)) lad 8 515 aslllan 5 5
FebsS Ozl s Ole el VL o5 opl s

‘éb LRI ‘_QT S 4 (5L puoman 5 ol

4-Ultrasound-assisted Extraction (UAE)
5-Supercritical Fluid Extraction
6- Superheated Water Extraction
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4- Total Flavonoid Content (TFC)
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Treatment 1: 5 min ultrasonic, 120 min bain-marie & 0% alcohol, Treatment 2: 10 min ultrasonic, 120 min bain-
marie & 0% alcohol, Treatment 3: 15 min ultrasonic, 120 min bain-marie & 0% alcohol, Treatment 4: 5 min
ultrasonic, 120 min bain-marie & 25% alcohol, Treatment 5: 10 min ultrasonic, 120 min bain-marie & 25% alcohol,
Treatment 6: 15 min ultrasonic, 120 min bain-marie & 25% alcohol, Treatment 7: 5 min ultrasonic, 120 min bain-
marie & 50% alcohol, Treatment 8: 10 min ultrasonic, 120 min bain-marie & 50% alcohol, Treatment 9: 15 min
ultrasonic, 120 min bain-marie & 50% alcohol
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