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Chemical Composition and Nutritional Characteristics of Lentils
(Lens culinaris), and Their Application in the Food Industry: A Review

Myung-Ja Min and Hyun-Jae Shin*

Major in Cosmetic Engineering, Department of Chemical Engineering, Graduate School of Chosun University

Abstract Lentils (Lens culinaris) are a nutritious and popular food throughout the world. This review provides an
overview of the nutritional and functional properties of lentils. Lentils have high nutritional value: high protein, high fiber,
low fat, and a variety of minerals. The addition of lentils to other foods could enhance their health benefits. Additionally,
there is no decrease in the amino acid content in lentils when cooked; rather, the amino acids increased and the phytic
acids decreased. Lentils are generally known to have biomedical functions including antioxidative, anti-cancer, anti-
inflammatory, antihypertensive, and thrombolytic properties. The data presented here show that fermentation would increase
the amount of bioactive substances in the beans. Therefore, fermentation techniques could be a new approach to produce
lentil-based foods. They are also eco-friendly, cost-effective, and feasible processes. This review has suggested a future
development of new lentil-related foods using traditional fermentation technology.
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Table 1. General nutrient composition of lentils (Unit: g/100 g)
Lentils type Protein Starch Fat Ash Fiber Reference
Raw 26.6 42.0 1.0 34 6.3
Egypt Hefnawy (34
&P Boiling 262 410 0.9 33 62 efnawy (34)
Raw 304 54.1 22 42 7.7
akistan Hagq et al. (31
paias Boiling - - - - - aqetal. (31)
Raw 259 48.7 - 2.8 14.1
Canada Boiling 262 512 - 20 167 Wang efal. (32)
. Raw 206 56.4 22 2.8 6.8 .
Brasilia Boiling 34 618 24 11 57 Almeida Costa et al. (70)
. Raw 25.6 48.0 2.1 34 -
Spain Boiling 253 425 22 35 - Porres et al. (71)
R 284 532 0.9 2.8 -
USA w Cai et al. (49)
Boiling - - - - -
. Raw 26.7 33.8 36 32 35.1
Spain Boiling 253 272 10.1 6.2 244 Candelaetal. (17)
Raw 275 634 12 4.0 39
Egypt El-Nahry et al. (72)

Boiling - -
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Table 2. Amino acid composition of lentils (Unit: g/100 g)
R* B* R* B* R? B* R® B° R* B? R* B*
Amino acid Hefhawy Haq et al. Rozan et al. Candela et al. Evans and Boulter Howard ez al.
(34) @3 (73) (17) (74) (15)
Histidine 3.0 2.8 22 - 0.9 - 0.9 0.2 4.0 - 7.8 -
Isoleucine 4.7 4.6 4.1 - 0.6 - 0.5 0.4 9.6 - 184 -
Leucine 7.4 8.0 7.8 - 1.1 - 0.6 0.5 159 - 18.6 -
Lysine 7.0 6.8 7.0 - 0.5 - 0.3 0.7 12.6 - 222 -
Cysteine - - - - - - - - - - - -
Methionine 14 1.2 0.8 - 0.2 - 0.1 0.1 1.6 - - -
Phenylalanine 6.1 5.8 5.0 - 0.7 - 03 0.5 10.6 - 27.6 -
Tyrosine 2.3 3.1 3.0 - 0.6 - 0.2 0.3 7.5 - 13.5 -
Threonine 3.8 4.6 3.5 - 0.6 - 0.2 0.1 7.6 - 529 -
Valine 52 5.1 5.0 - 0.9 - 0.8 0.4 11.6 - 459 -
Proline 4.0 3.7 39 - 1.1 - 0.4 0.3 11.4 - 18.8 -
Aspartic acid 11.5 114 112 - 1.1 - 0.2 0.8 26.1 - 572 -
Serine 4.6 42 49 - 1.1 - - 0.3 15.6 - 40.0 -
Glutamic acid 15.5 16.6 22.0 - 2.7 - 22 1.4 423 - 339 -
Glycine 4.1 45 32 - 1.0 - 04 0.3 12.7 - 30.0 -
Alanine 43 4.0 43 - 2.0 - 0.6 0.6 39.8 - 329 -
Arginine 7.2 7.0 7.8 - 1.1 - 04 0.4 14.0 - 94 -
Tryptophan 0.7 0.5 0.7 - - - - - - - 12 -
Cystine 1.2 1.1 0.7 - - - - - 0.4 - - -
R: raw letils, B: boiled lentils
*Dry weight basis analyzed, *Wet weight basis analyzed
Table 3. Contents on mineral compounds of lentils (Unit: mg/100 g)
Minerals
Type Reference
Ca K Mg P Na Fe Cu Zn Mn
Raw 97.3 960.0 138.0 541.0 78.0 7.3 1.0 43 24
Fet  poied 502 4200 180 4620 720 6.l 0.7 34 18 Hefhawy (34)
Ra 120.0 874.0 1.6 294.0 79.0 3.1 9.9 44 -
Pakistan® W Haq et al. (31)
Boiled - - - - - - - - -
Raw 60.7 851.0 105.0 374.8 - 7.2 0.8 32 14
Canada® W tal. (32
A poiled 674 5380 1001 3293 ; 62 0.9 29 15 ang et al. (32)
Raw 76.2 885.0 108.5 3643 7.6 0.9 3.1 14
d
Canadd™ " poied 796 512 945 3095 59 1.0 28 14 Wang et al. (32)
Canada® Raw 63.7 943.0 109.0 394.0 - 9.2 1.1 3.6 1.3 W ¢l (30
A Boiled 786 5670 1035 3655 - 7.1 12 34 1.4 ang et al. (32)
**All samples were on a dry weight basis.
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Food Characteristics
L. Reference
application Contents Processes
Lentil grains were washed and sprouted for 10-14 h at 35-40°C in
Preparation of lentil protein-based water.
Beverage beverage Protein-rich extract was pasteurized (80-95°C, 5-10 min). Vasneva et al. (75)
Protein extract was cooled to 6-10°C and dried at a ratio of 1:10.
Preparation of bean curd Bean curd formation with high moisture content Cai et al. (49)
B d . . e . .
ean curd  Laboratory scale production of bean Calc1ur.n sulfate precipitation resulted in a semi-solid and Kantha et al. (43)
curd appreciably cohesive curd from bean.
Mixed bread: lentil flour and yeast Increased volume and density of bread dough by fermentation .
fermentation High phytase and antioxidant activity Rizzello et al. (60)
Bread . . . Oligosaccharide content was reduced by 76.2-96.9% by fermentation.
Cooking, roasting, fermentation effects . . . . L .
. Cooking and roasting decreased protein, but improved in vitro Baik and Han (76)
of lentils Lo
protein digestibility.
Cake Cakes by adding lentil flour Incrgz!sed deq51ty of the'dough and volume of the cake Lu(77)
Auxiliary antihypertension
Pre-mixing (wheat starch, corn starch, and lentils flour), leavening
. e .. agents, extrusion (at 75°C to form a soft paste), cutting the paste to Vargas and
Chip Non-fried snack composition obtain lentil shaped products, pressing (3 kg/cm?, 145°C) to obtain Armando (78)
chips, and spraying the chips with nut oil
Cereal-based snack products l?roducts contained glgmﬁcant functional components (dietary fiber, Olavi and Marko (43)
Cereal lignans, and fatty acids).
Ready to cook indian lentil cereal 50-90% dry weight and frozen Indian lentils fried cereal Agrawal (79)
Production and quality evaluation of Improvement in the ratio of Na/K as compared with the control. Omar et al. (80)
Cheese  Cheese
Cheese production Lentil malt powder was added at 0.5-1.0% of milk weight. Kornena et al. (59)
Canned products from quail meat Canning improved organoleptic properties and nutrition. BukhtO}(fgrSc;va et al.
The ingredients were mixed with lentils boiled, mutton meat cutting,
Canning lemon juice, bone broth, tomato paste, culinary salt (NaCl), and
Production of canned CO,. cinnamon, ginger, curcuma, sweet red pepper, hot black Ivanovich and
‘Moroccan harira’ pepper, and saffron spices. Aleksandrovich (81)

Mixture was packaged in aluminum tubes, vacuum sealed, and sterilized.

Canned meal exhibited improved digestibility.
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Food Characteristics
ood Reference
application Contents Processes
- - - - . - "
Extrusion  Extrusion cooking of lentil flour, corn Optimal fonf)lulatlon was obtained with 67% lentil flour, 30% corn
cooking  starch, and corn oil mixtures starch,‘and 3% comn oil. . Dogan et al. (82)
? The mixture was processed at 15% moisture content and 178°C.
. Preparation of edible lentil protein . . . s
Edible film concentrate film Film had good mechanical properties and water vapor permeability. Bamdad et al. (56)
The removal of impurities was necessary to produce grain flakes Gun'kin and
Flakes Production of lentil grain flakes Grains soaking, drying, infrared rays were treated to produce flat
. Suslyanok (83)
grain flake
Fried food  Batter composition for fried food Fried food had improved crunchiness by adding lentils flour. Kyoko (53)
Changes in starch content and Resistant starch content was effectively increased by the addition of .
expected glycemic index caused by . Swieca et al. (57)
. . .. 600 mM mannitol.
. different sprouting methods of lentil
Germinated

Influence of germination and dry-
heating on the content of calcium,
phosphorus, phytic acid, and dietary

lentil sprouts
Muscle was more sensitive than bone at lower Ca and P retention.

Urbano et al. (58)

fiber in lentils
Imitation . S . . .
milks Preparation of imitation milks Peas and lentils could be used as protein sources for flours. Swanson (84)
Fermented vegetable juice Hemagglutination act1v1t.y of t}.1e fer.mented .ve.getable juice, Simsek ef al. (61)
o-amylase and o-glucosidase inhibitory activity
Juice Preparat.l on of be.verag'es with Feeling of satiety and positive effect on the postprandial glycemic Balasubramanian et al.
metabolism and intestinal health
benefits response were observed (40)
Ingredients (salt, spices, eggs, mushrooms, whey protein, raw
Production of paste with vegetable chicken live. carrot and onion, germinated lentil grains, lentil Luk'yanchenko and
Meat products components sprouts, and honey) were tested. Makarova (85)
(paste, The method involved boiling in 75°C for 10 min and 80°C for
meatballs) 10 min.
Protein content increased.
Low-fat meatballs The binding properties of the meat were improved. Serdaroglu et al. (1)
Extruded noodles Low starch amylose content Wang et al. (47)
Noodles Excellent texture
High-fiber noodles Fiber enrichment Xu (46)
The nutritional value of pasta was improved. Wéitowicz and
Pasta Precooked pasta Physical properties including the specific mechanical energy, color, M (;]scicki (86)
and sensory characteristics were increased.
A thickening effect associated with powder supplements was
Salad Salad dressings observed. Maet al. (42)
The total color intensity of the salad dressings was increased.
Snack  Preparation of aready-to-eat-puffed ; fat, high protein snack flavor manufacturing Suvendu ef al. (87)
snack from pulses
High nutritional supplement
Spaghetti  Fortification of spaghetti Enhanced protein Bahnassey et al. (44)
High fiber spaghetti
The yogurt probiotics were increased. .
- _ . .. Agiletal. (41)
Yoghurt  Lentil flour-supplemented yoghurt Polysaccharide extracts exhibited strong antioxidant activity.

An improvement in sensory characteristics was shown, compared to
skim milk.

Zare et al. (39)
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