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Fig 2 The concentration of bound phenolic
compounds in lentil samples
(Different letters indicate significant difference
(p<0.05) among samples)

SHaSI BT e 5 Jels m-2-3

L g a3l I bS5
Sb bS5 g DPPH Ul Jlee s Ol ol
Y el e BB 3 S 5 e o (gl e N
SoSelhl S eslinal 350 oy ar s L aS cl Sha
cle @ wlinke ord XL Job olS 5 Slans! g1 o,
5> Wsed 13 eSSy 5 wged Gl o S Sy
b o VL3 s bl 355 s D1ONM - 5e Uk

S8 OllesS (35w by 3T S oS 5 Gt T

171

“4h

s
o 4 be
= be
3 35 B 1 i b
2 3 :
o C
g §2d -
o 2 I
n 515
= g 1
c 205
2 0
- g &

-

kimia control

Gachsaran 48h

Fig 1 The concentration of free phenolic compounds
in lentil samples
(Different letters indicate significant difference
(p<0.05) among samples)
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Fig 3 Antioxidant activity of free phenolic
compounds of lentil samples
(Different letters indicate significant difference
(p<0.05) among sample
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Fig 4 Fe concentration in lentil samples
(Different letters indicate significant difference
(p<0.05) among samples)
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Fig 5 The concentration of GABA in lentil samples
(Different letters indicate significant difference
(p<0.05) among samples)

IS (5 S e -4

o e W5 5 053l T S dase DL s o)
Dy oy 35 W Chle e RIB e JS b
2 2 Sl Sl s s S S (B 0hs 4 s
Ul 2 ol me A 035 Wiz pmmman ol il
o s S LaS 035 e L 5 ST I LS 5
L mals s OlleaS w0 03 DS nl s a3
o3 53 e o3l aml s DPPH UIGsl, e
Sl 88 5l ey LaS ke o3 EE 4y b sl
Sile 58 Sl s a8 Ol 4 Ol | 025 Ll
S GlLS 5 5 LS (glgmes Bl &0 ties gl 3 10s 2l 5

D ges e ;lﬂ

ple =5

[1] Joshi, M., Adhikari, B., Panozzo, J., Aldren,
P. 2010. Water uptake and its impact on the
texture of lentils (Lens culinaris). Journal of
Food Engineering 100:61-609.

[2] Roy, F., Boy, J. 1., Simpson, B. K. 2010.
Bioactive proteins and peptides in pulse crops:
Pea, chickpea and lentil. Food Research
International 43:432-442.

[3] Ghumman, A., Kaur, A., Singh, K. 2016.
Impact of germination on flour, protein and

173

LS 015 43

52 0l W5 (poman 5 dals glawsal 55 LS Olpe 5 IS
eFia Hlssal 5 aS kilen das e 0L, gl b
Locls U Slaie » (p<0.05) o ls pne i 0330l o
S ok Sab GalBl LS Ol Soaler Ol Jal
48 Ste w e3alr sl 035 4 b LS e op VL
s eS8y 50 NS g oalis 5 b 4y cels
b5 O e Olge 5 sl LK le a5 0L
Sl S Gl beS 035 0534l Lol

w5l s &S Sl a5 b 3T el gl LS
PO G 3 350 0 O LS 1A 5 S slad sl
S sk 3 Il e (Bl 0s3alr T 3 s LS
Sl s LaS 035 035 il 3 e WS 1 TS il
s s esalie OLLaS 035 5 0334l 3l e 5412 6/9
2 2 se deol SalislS L0585 85 LS ey
S5 S5 DLl 5T el s e slaals
el oas Js 2015 Jlys OLSas 5 oly oS il
5 osl[2]ws s 28 1 0saler AT by S
b3 Sl g sl 5T K pe 0l 2001 JLe s o
Sl gl S5 4y e OF i led 5355 o Jlad 035 g
o (2] 85 WS w4 O b culg s s A
Lol b s S Wl glopts LS5 A Sl i s
Sl sl 5 85 e Lol e das s @) NESTHPES
[26]5 52 Sl ns o 15 o Sk

CiS S e 58 Jolo S Olse bl SO S gl LIS
Jop Bl Az osk a5 AS e Jes ISSL L sl
Sl s Godins Wl G Olgie 4 (roma 05 0 Sl
HLis v._JaJ 035 XS o e Ok Cbu 5 pe 3 oS
[Blat se 200 s 5 L5 0L 0,0

s b pemes 5 WS wllBs S3dsm ol 4 s L
ol A8 5l oS 035 53 WS Ol 500 T 2158l &
S W il b a3 Olgie 0 1) o) cnl Ol e 033401
i g gHE e gl b laes sl b O ge b 53 elinal

3500 4o 5 LS L


http://dx.doi.org/10.52547/fsct.17.101.167
https://fsct.modares.ac.ir/article-7-32489-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-24 ]

[ DOI: 10.52547/fsct.17.101.167 ]

vedias gl 5 gla S 5l F i 0334l AT L

215 polo Slad g 5 00 S g sl

predicted glycemic index and potential in vitro
anti diabetic effect of lentil sprouts obtained by
different germination techniques. Food
Chemistry 138:1414-1420.

[13] Rodriguez, C., Frias, J., Vidal-Valverde, C.,
Herna'ndez, A. 2008. Correlations between
some nitrogen fractions, lysine, histidine,
tyrosine, and ornithine contents during the
germination of peas, beans, and lentils. Food
Chemistry 108:245-252.

[14] Chen, H. H., Chang, H. C., Chen, Y. K.,
Hung, C. L., Lin, S.Y., Chen, Y. S. 2016. An
improved process for high nutrition of
germinated brown rice production: Low -
pressure plasma. Food Chemistry 191:120-
127.

[15] Donker, O. N., Stojanovska, L., Ginn, P.,
Ashton, J., Vasiljevic, T. 2012. Germination of
grains: sources of bioactive compounds. Food
Chemistry 135:950-959.

[16] Yoshihara, T., Goto, F., Shoji, K., kohno,
Y. 2010. Cross relationship of Cu, Fe, Zn, Mn
and Cd accumulations in common japonica
and indica rice cultivars in  japan.

Environmental and Experimental Botany.
68:180-187.

[17] Amarowicz, R., Pegg, RB. 2008. Legumes
as a source of natural antioxidants. European
Journal of Lipid Science and Technology
110(10): 865-878.

[18] Tarzi, BG., Gharachorloo, M., Baharinia,
M., Mortazavi, A. 2012. The effect of
germination on phenolic content and
antioxidant activity of chickpea. Iranian
Journal of Pharmaceutical Research 11(4):
1137-1143.

[19] Bartolome, B., Estrella, 1., Hernandez. T.
1997. Changes in phenolic compounds in
lentils (Lens culinaris) during germination and
fermentation. European Food Research and
Technology 205(4): 290-294.

[20] Lopez-Amoros, M. L., Hernandez, T.,
Estrella, 1. 2006. Effect of germination on
legume phenolic compounds and their
antioxidant  activity. Journal of Food
Composition and Analysis 19(4): 277-283.

[21] Shahidi, F., Ambigaipalan, P.  2015.
Phenolics and polyphenolics in foods,
beverages and spices: Antioxidant activity and

174

starch characteristics of lentil (Lens culinaris)
and horsegram (Macrotyloma uniflorum L.)
lines. LWT - Food Science and Technology
65:137-144.

[4] Shah, S. A., Zeb, A., Masood, T., Noreen,
N., Abbas, S. J., Samiullah, M. 2011. Effects
of sprouting time on biochemical and
nutritional qualities of mung bean varieties.
African Journal of Agricultural Research 6:
5091-5098.

[5] Rumiyati, A. P., Jayasena, V. 2012. Effect
of germination on the nutritional and protein
profile of Australian sweet lupin (Lupinus
angustifolius L.). Food and Nutrition Sciences
3: 621-626.

[6] Wanasundara, P. K., Shahidi, F., Brosnan,

M. E. 1999. Changes in flax (Linum
usitatissmum L.) seed nitrogenous compounds
during germination. Food Chemistry 65:
289-295.

[7] Xu, M., Jin, Z., Peckrul, A., Chen, B. 2018.
Pulse seed germination improves antioxidative
activity of phenolic compounds in stripped
soybean  oil-in-water  emulsions.  Food
Chemistry 250:140-147.

[8] Sharma, S., Saxena, D. C., Riar, C. S. 2018.
Changes in the GABA and polyphenols
contents of foxtail millet on germination and
their relationship with in vitro antioxidant
activity. Food Chemistry 245:863-870.

[9] Huang, G., Cai, W., Xu, B. 2017.
Improvement in beta-carotene, vitamin B2,
GABA, free amino acids and isoflavones in
yellow and black soybeans upon germination.
LWT - Food Science and Technology 75:488-
496.

[10] Mamilla, R. K., Mishra, V. K., 2017. Effect
of germination on antioxidant and ACE
inhibitory activities of legumes. LWT - Food
Science and Technology 75:51-58.

[11] Duenas, M., Sarmento, T., Aguilera, Y.,
Benitez, V., Mollea, E., Esteban, R. 2016.
Impact of cooking and germination on
phenolic composition and dietary fiber
fractions in dark beans (Phaseolus vulgaris L.)
and lentils (Lens culinaris L.). LWT - Food
Science and Technology 6:72-78.

[12] Swieca, M., Baraniak, B., Gawlik-Dziki, U.
2013. In vitro digestibility and starch content,


http://dx.doi.org/10.52547/fsct.17.101.167
https://fsct.modares.ac.ir/article-7-32489-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-24 ]

[ DOI: 10.52547/fsct.17.101.167 ]

1399 j:: c17 092 ‘101 n)Lq.::

DOI 10.29252/fsct.17.04.14

sde mlo g pske

sprouts. Plant Foods for Human Nutrition 70:
401-407.

[25] Oh, SH., Choi, W. G. 2001. Changes in the
levels of gamma-amino butyric acid and
glutamate  decarboxylase in  developing
soybean seedlings. Journal of Plant Research
114: 309-313.

[26] Kuo, Y. H., Rozan, P., Lambein, F., Frias,
J., Valverde, C.V. 2004. Effects of different
germination conditions on the contents of free
protein and non protein amino acids of
commercial legumes. Food Chemistry 86:
537-545.

175

health effects - a review. Journal of Functional
Foods 18: 820-897.

[22] Galano, A., Mazzone, G., Alvarez-Diduk,
R., Marino, T., Alvarez-ldaboy, J. R., Russo,
N. 2016. Food antioxidants: Chemical insights
at the molecular level. Annual Review of Food
Science and Technology 7(1): 335-352.

[23] Shahidi, F., Zhong, Y. 2015. Measurement
of antioxidant activity. Journal of Functional
Foods 18: 757-781.

[24] Penas, E., Limon, R. I, Villaluenga, C. M.,
Restani, P., Pihlanto, A., Frias, J. 2015.
Impact of elicitation on antioxidant and
potential antihypertensive properties of lentil


http://dx.doi.org/10.52547/fsct.17.101.167
https://fsct.modares.ac.ir/article-7-32489-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-24 ]

[ DOI: 10.52547/fsct.17.101.167 ]

JEST No. 101, Vol. 17, July 2020 ABSTRACT

The effect of germination process on some functional properties of
Iranian lentil cultivars

Karimi, A. S. 1, Saremnezhad, S. **

1. M. Sc student, Department of Food Science and Technology, Faculty of pharmaceutical sciences, Islamic Azad
University of Medical sciences, Tehran Iran.
2. Assistant Professor, Department of Food Science and Technology, Faculty of pharmaceutical sciences, Islamic
Azad University of Medical sciences, Tehran Iran.

(Received: 2019/04/30 Accepted:2020/04/11)

Lentil is one of the most important proteinous plant sources in the world. There is also some reports on
the effect of germination on increasing of legume’s nutritional value. So the aim of this study is
investigation on the effect of malting on y- aminobutyric acid (GABA) content as a functional non
proteinous 4 carbon amino acid with therapeutic properties and biological effects, the concentration of
free and bound phenolic compounds, DPPH radical scavenging capacity and the Fe content in lentil. All
of the measurments were performed on Kimia and Gachsaran Iranian lentil flour cultivars at
ungerminated (control) and germinated (24 and 48 h) forms. According to the obtained results, generally
malting caused significant (p<0.05) increase of GABA content at both cultivars, whereas decreased the Fe
concentration. Measuring the free and bound phenolics content indicated the unsignificant effect of
malting one free and bound phenolic compounds of Kimia cultivars (p>0.05) while caused the significant
decrease of these compounds in Gachsaran cultivar(p<0.05). Also in general, malting decreased DPPH

radical scavenging capacity in both cultivars. Regarding to the results, malting process can be introduced
as a suitable and cost benefit approach for increasing of GABA concentration in lentil specially in kimia
cultivar and using it on formulation of functional food products.
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