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Polyphenol Contents and Antioxidant Activities of
Lentil Extracts from Different Cultivars

So-Hee Lee and Syng-0Ook Lee
Department of Food Science and Technology, Keimyung University

ABSTRACT Lentils (Lens culinaris) have been gaining increasing attention recently as a top five superfood, as
they are high in protein and other essential nutrients, including folate, iron, potassium, and various antioxidants. In
the present study, phenolic extracts from four different lentil cultivars (green, red, French, and beluga) were evaluated
for their total phenolic contents and in vitro antioxidant activities. Total polyphenol and flavonoid contents of four
different lentil extracts were 27.30 ~30.30 mg tannic acid equivalents (TAE)/g and 13.14~16.29 mg quercetin equiv-
alents (QUE)/g, respectively. Beluga and red lentil extracts showed higher polyphenol contents than others (P<0.05),
whereas there was no significant difference in flavonoid contents among the four lentil cultivars. RCsy values of the
lentil extracts for DPPH radical, ABTS radical, and H,O, were 57.42 ~64.49 pg/mL, 66.11~75.69 pg/mL, and 59.72 ~
72.86 pg/mL, respectively. Among the four lentil extracts, beluga lentil extract showed the most potent scavenging
effect in all three reactive oxygen species (ROS) scavenging assays, and thus beluga extract was further tested for
its inhibitory effect on early peroxidation of linoleic acid. The results showed that beluga lentil extract significantly
inhibited linoleic acid peroxidation in a dose-dependent manner (concentration required for 50% reduction=222.76
pg/mL). In addition, beluga lentil extract showed a significant protective effect against alcohol-induced cytotoxicity
in AML-12 cells (normal mouse hepatocyte cell line). Taken together, these results suggest that lentil extracts represent
potential sources of natural antioxidants, and further studies will be necessary to determine their protective effects

against oxidative stress in vivo.
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Table 1. Content of total polyphenols and flavonoids in phenolic
extracts from four lentil cultivars

Total polyphenols Total flavonoids

Cultivar (mg TAE' /g (mg QUEZ)/g
extract) extract)
Green lentil 27.30£0.01 16.29+0.71
Red lentil 30.30+0.55" 14.75+0.93
French lentil 28.91x0.25 13.1420.81
Beluga lentil 30.21£0.42° 15.99+1.11

l)Tanmc acid equivalent.

Quercetm equlvalent

*Each value is mean+SEM (n>3) and different superscripts (a-c)
in the same column are significantly different at P<0.05 by
Scheffe's multiple range test.
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Table 2. Scavenging effects of Trolox and phenolic extracts
from four lentil cultivars on a,a-diphenyl-B-picrylhydrazyl radi-
cals (DPPH-)

Cultivar RCso” (png/mL) mmol TEZ)/g extract
Green lentil 64.49+0.90" 82.16+0.34°
Red lentil 61.11+1.71° 83.36+0.85°
French lentil 62.60+1.49" 83.50+0.51"
Beluga lentil 57.42+0.81 88.86+0.25"
Trolox 5.53+0.02 -

Concentration required for 50% reduction of DPPH- at 30 min
after starting the reaction.

Trolox equlvalent

“Each value is mean+SEM (n>3) and different superscripts (a-d)
in the same column are significantly different at P<0.05 by
Scheffe's multiple range test.
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Table 3. Scavenging effects of Trolox and phenolic extracts

from four lentil cultivars on 2,2'-azino-bis(3-ethylbenzothiazo-
line-6-sulfonic acid) radicals (ABTS')

Cultivar RCs0 (ug/mL)  mmol TEZ)/g extract
Green lentil 75.69+2.71% 0.40+0.01°

Red lentil 67.97+2.08° 0.44+0.01°
French lentil 70.8242.01% 0.42+0.01%
Beluga lentil 66.11x1.71° 0.45+0.01°
Trolox 7.67+0.23 -

Concentration required for 50% reduction of ABTS - at 30
mm after starting the reaction.

Trolox equlvalent

*Each value is mean+SEM (n>3) and different superscripts (a-c)
in the same column are significantly different at P<0.05 by

Scheffe's multiple range test.
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Table 4. Scavenging effects of ascorbic acid and phenolic ex-
tracts from four lentil cultivars on hydrogen peroxide (H,O)

Cultivar RCso” (png/mL)

72.86+4.00™
61.65+4.58"
68.514£2.40%
59.72+3.08°

8.27+0.10

YConcentration required for 50% reduction of H,O, at 5 min
after stamng the reaction.

PEach value is mean+SEM (n>3) and different superscripts (a-c)
in the same column are significantly different at P<0.05 by
Scheffe's multiple range test.

Green lentil
Red lentil

French lentil
Beluga lentil

Ascorbic acids
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71 e =55 500 pg/mLolA = tiE thHe] 29.05%2]
z7] HAikstEo] AW, RCsS 222.76 ng/mL=
=G o] Az RE WRE7F did F5F0] linoleic
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1t sk @ akalsl B4 977

801

(2]
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L

N
o
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FTC value (% of control)
*

201

(ug/mL) - 100 62.5 125 250 500
BHA Beluga lentil

Fig. 1. Inhibitory effects of BHA and phenolic extracts from
four lentil cultivars on linoleic acid peroxidation. Linoleic acid
emulsion was incubated at 40°C for 24 h with or without beluga
lentil extract and FTC value was measured. All results are ex-
pressed as mean+SEM (n>3). "P<0.001 vs. the vehicle control.

AoR 2 RCyo Kol slom & 5 Sl ol9h &2
A= phenol”]dll #£413H= OH”]7} DPPHY ABTS #}Ht]
Z-3 linoleic acid®] AFstE Qlal] A= gpr)zel] 283t
= 7176l A Aol s Btk Ba(26)9) FAFEE Axfolt

of that ZIME B3 Fat
i Rz 32 vhol2nE} s e
5 AE 27)0el A QalEE da

A

We o) BYNLEN BHALE,
A=) i=]

60

N
o

Cell viability (% of control)

N
o

0
Alcohol (680 uM) — 4 N " + + " +

(ug/mL) - - 25 50 100 25 50 100
Red lentil

Beluga lentil

Fig. 2. Protective effect of phenolic extracts from red and beluga
lentils against alcohol-induced cytotoxicity in AML-12 cells.
After 24 h treatment with different concentrations of each lentil
extract, the media were replaced with new media containing al-
cohol and the cells were incubated for another 24 h. Cell via-
bility was then measured by an MTT assay. All results are ex-
pressed as mean+=SEM (n>3). "P<0.05 and "P<0.001 vs. the al-
cohol control.
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