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G aladia) AulKe) ) Sla ) e el Ll dlee e elall Lanal) lis€all ) el Ui
G e paibad Granil Gg ) (e ALB AS o g ) malll Bls 8l Lsall Jsb e
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Al jed) gs ddlal (siee g Uyl (s25 -(Morad et al., 1980, Aprodu et al., 2019) (a2l
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Bl dad b 83l ) s i) s dlead Jgid Sl dilia) o e aSh 5 LS (XU et al., 2020)
il 2 clulyall o3¢l Wy (Sivam et al., 2012) Al sjlias saliyy Laall aalp e figs lae dulal)
lan by 6 8 Jgid Sl (g5ine (e Dlle Baa o (gind Sl delia b Al @lisKa dil) ¢
53S0 5alias Slgag Al dlge Dpmpdall & Laa) 038 il Cum cApelilaal) 48LaSH clibiad) Jlaia
cluagilly Aadal)
Oant ol e pagad) dag o (A piiea Ciliay (e waall G o lad Al GG alasial oKa
clatia o Jyaand) dal e maill 383 vt zlaty @l ddee padind (Ko gl 3130 Lail)
il Ja Al el e e Jgean) 2 2 38l aladin) (Ko cdlld (e Slad dmall Hlad)
aens Sl o Ml blsiae e A delia 6 adis Lo Qe ) Adbsdl A8
it gl Aila) 550 Joa dald) Glahall (e 3l dgag (e a2l e clld aag L pannllly @l oY)
Cuie JSE (8 Gllgadl 38y L) Jos Dluhall e Jldl) b ¢ il pia @laay & @llgad) G (1
e ) aia Cpeatl sana Jily it e egall ciala ddlall Aahall L 5l delia 8 Layib ey
Gl Aaglgll ailadll uas of culill s 8 Sl e Adid) glsdl (Ko S e asl)
Apeally A58 Bagad) Cpeead 8 Al SLIR]) 38y SUIK) o il S5 Ll Al 48l sasalls
Gend o Aliad) Sl S o ca Ladagl B3 ikt b ded cligSe lebaay Lae ¢ Al
@ O oS eelly ) ALYl L 5l delia b LG e il aidaat] dalladl) (Bylay sl cag ks
V) asle law adt 3 sasa o layily cllsad) (e dabiae gl g 4500 el il Gl
Olaal ual) il shal DA e cllgional Jo dnps b @il dbalge (g9 uall (o G5Som - S IS
Al el clatie 8 o laty UKl a2 me

10

2025 ool i) 232) (STDJ) Lo sl3iSilly pplell olaill ilaa
annamaa@azu.edu.ly (ISSN:2789-9535) L/ — £ipai — Ll il dealy — &) ) LS



Aol LR (38s aladnuls A5 Lally SAY Baga e
(16=1)ucueeuereneneneneaeaeseaeaeaeae e e e sses e e s saesesesnnens ALt danba cd3dall LEy

el )
Abdel-aty, A.M., Salama, W.H., fahmy, A.S., & mohamed,. A. (2019). Impact of
germination on antioxidant capacity of garden cress: new calculation for determination of
total antioxidant activity. Scientia Horticulturae, 246, 155-160.
Aderinola, T., Ajayeoba, T., Akanni, G., Uzomah, A., Onyeaka, H., & Adeboye, A.
(2024). Legume-based functional foods in West Africa for managing non-communicable
diseases: a comprehensive review of dietary strategies. Nutrire, 49, 1-17.
Ahmed, 1.B.H., Hannachi, A., & Haros, C.M. (2020). Combined Effect of Chia Flour and
Soy Lecithin Incorporation on Nutritional and Technological Quality of Fresh Bread and
during Staling. Foods, 9, 14-20
Alhebeil, S.A., Alhadi, N., & Shniba, S.M. (2020). Effect of partial substitutions with
barley flour on rheological properties of white flour dough and bread produced. Journal
of Pure and Applied Sciences. Vol. (18) :2, 27-34.
Alhebeil, S.A., & Shniba, S.M.S. (2023). Effect of partially replacement of wheat flour
with Cowpea flour on the physicochemical and sensory properties of bread. Science and
technology's development journal (STDJ), v (4) :2, 21-27.
Almeida, E.I.,, Chang, Y.k., & Steel, C.J. (2013). Dietary fibre sources in bread:
Influence on technological quality. LWT-Food Science and Technology, 50, 545-553.
Aprodu, I, Yasilean, 1., Muntenita, C., & PATRASCU, L. (2019). Impact of broad beans
addition on rheological and thermal properties of wheat flour-based sourdoughs. Food
chemistry, 293, 520-528.
Atudorei, D., Atudorei, O., & Codina, G.G. (2022). The Impact of Germinated Chickpea
Flour Addition on Dough Rheology and Bread Quality. Plants, 11, 1225.
Atudorei, D., & Codina, G.G. (2020). Perspectives on the Use of Germinated Legumes
in the Bread Making Process, A Review. Applied Sciences, 10, 6244.
Atudorei, D., Mironeasa, S., & Codind, G.G. (2023). Dough Rheological Behavior and
Bread Quality as Affected by Addition of Soybean Flour in a Germinated Form. Foods,
12, 1316.
Avezum, L., Rondet, E., Mestres, C., Achir, N., Madode, Y., Gibert, O., Lefevre, C.,
Hemery, Y., Verdeil, J.L., & Rajjou, L. (2023). Improving the nutritional quality of
pulses via germination. Food Reviews International, 39, 6011-6044.
Barbana, C., & Boye, J.I. (2013). In vitro protein digestibility and physico-chemical
properties of flours and protein concentrates from two varieties of lentil (Lens culinaris).
Food Funct, 4, 310-21.
Boukid, F., Prandi, B., Vittadini, E., Francia, E., & Sforza, S. (2018). Tracking celiac
disease-triggering peptides and whole wheat flour quality as function of germination
kinetics. Food Research International, 112, 345-352.
Brandhorst, J. R., Wesley, T.L., & Phippen, W.B. (2024). Evaluating germination rates
for short-and long-term storage methods of pennycress seed. Industrial Crops and
Products, 222, 119564.
Bubel, N., & Nick, J. (2018). The new seed-starters handbook, Rodale.
Carrera-Castafo, G., Calleja-Cabrera, J., Pernas, M., Gémez, L., & Ofate-Sanchez, L.
(2020). An Updated Overview on the Regulation of Seed Germination. Plants, 9, 703.
Chu, C.,Du, Y., Yu, X,, Shi, J., Yuan, X., Liu, X., Liu, Y., Zhang, H., Zhang, Z., & Yan,
N. (2020). Dynamics of antioxidant activities, metabolites, phenolic acids, flavonoids,
and phenolic biosynthetic genes in germinating Chinese wild rice (Zizania latifolia). Food
Chemistry, 318, 126483.

11

2025 e s mstal) 232} (STDJ) LpplsiSilly aplall cloill dps
annamaa@azu.edu.ly (ISSN:2789.9535) [ — £ipas5 — Ll il dealp — Lol il LulS



Aol LR (38s aladnuls A5 Lally SAY Baga e
(16=1)ucueeuereneneneneaeaeseaeaeaeae e e e sses e e s saesesesnnens ALt danba cd3dall LEy

Cornejo, F., Novillo, G., Villacrés, E., & Rosell, C.M. (2019). Evaluation of the
physicochemical and nutritional changes in two amaranth species (Amaranthus quitensis
and Amaranthus caudatus) after germination. Food Research International, 121, 933-939.

Dabija, A., Ciocan, M.E., Chetrariu, A., & Codind, G.G. (2022). Buckwheat and
Amaranth as Raw Materials for Brewing, a Review. Plants, 11, 756.

Diaz-Vivancos, P., Barba-Espin, G., & Hernandez, J.A. (2013). Elucidating
hormonal/ROS networks during seed germination: insights and perspectives. Plant Cell
Reports, 32, 1491-1502.

Duenas, M., Sarmento, T., Aguilera, Y., Benitez, V., Moll4, E., Esteban, RM., &
Martin-Cabrejas, M.A. (2016). Impact of cooking and germination on phenolic
composition and dietary fibre fractions in dark beans (Phaseolus vulgaris L.) and lentils
(Lens culinaris L.). LWT-Food Science and Technology, 66, 72-78.

EL-Adawy, T.A. (2002). Nutritional composition and antinutritional factors of chickpeas
(Cicer arietinum L.) undergoing different cooking methods and germination. Plant foods
for human nutrition, 57, 83-97.

Farooq, M.A., Ma, W., Shen, S., & Gu, A. (2022). Underlying biochemical and
molecular mechanisms for seed germination. International Journal of Molecular Sciences,
23, 8502.

Gao, Y., Janes, M.E., Chaiya, B., Brennan, M.A., Brennan, C.S., & Prinyawiwatkul, W.
(2017). Gluten-free bakery and pasta products: prevalence and quality improvement.
International Journal of Food Science and Technology, 53, 19-32.

Gong, K., Chen, L., Li, X., Sun, L., & Liu, K. (2018). Effects of germination combined
with extrusion on the nutritional composition, functional properties and polyphenol
profile and related in vitro hypoglycemic effect of whole grain corn. Journal of Cereal
Science, 83, 1-8.

Gong, M., Kong, M., Huo, Q., He, J., He, J., Yan, Z., Lu, C., Jiang, Y., Song, J., Han,
W., & Lv, G. (2024). Ultrasonic treatment can improve maize seed germination and
abiotic stress resistance. BMC Plant Biology, 24, 758.

Guardado-F¢lix, D., Lazo-Vélez, M.A., Pérez-Carrillo, E., Panata-Saquicili, D.E., &
Serna-Saldivar, S.O. (2020). Effect of partial replacement of wheat flour with sprouted
chickpea flours with or without selenium on physicochemical, sensory, antioxidant and
protein quality of yeast-leavened breads. Lwt, 129, 109517.

Gunathunga, C., Senanayake, S., Jayasinghe, M.A., Brennan, C.S., Truong, T.,
Marapana, U., & Chandrapala, J. (2024). Germination Effects on Nutritional Quality: A
Comprehensive Review of Selected Cereal and Pulse Changes. Journal of Food
Composition and Analysis, 106024.

Han, A., Jinn, J.R., Mauromoustakos, A., & Wang, Y.J. (2016). Effect of parboiling on
milling, physicochemical, and textural properties of medium-and long-grain germinated
brown rice. Cereal Chemistry, 93, 47-52.

Hernandez-Aguilar, C., Dominguez-Pacheco, A., Palma Tenango, M., Valderrama-
Bravo, C., Soto Hernandez, M., Cruz-Orea, A., & Ordonez-Miranda, J. (2020). Lentil
sprouts: a nutraceutical alternative for the elaboration of bread. Journal of Food Science
and Technology, 57, 1817-1829.

Idowu, A.T., Olatunde, O.0., Adekoya, A.E., & Idowu, S. (2020). Germination: An
alternative source to promote phytonutrients in edible seeds. Food Quality and Safety, 4,
129-133.

12

2025 ek paibed! aal (STDJ) LipplpiSilly pplall olaill dpa
annamaa@azu.edu.ly (ISSN: 2789.9535) Lyuf — £ipas — Ll il dealy — 4ol i) LS



Aol LR (38s aladnuls A5 Lally SAY Baga e
(16=1)ucueeuereneneneneaeaeseaeaeaeae e e e sses e e s saesesesnnens ALt danba cd3dall LEy

Jukanti, A K., Gaur, P.M., Gowda, C.L.L., & Chibbar, R.N. (2012). Nutritional quality
and health benefits of chickpea (Cicer arietinum L.): a review. British Journal of
Nutrition, 108, S11-S26.

Kaur, A., Kaur, R., & Bhise, S. (2020). Baking and sensory quality of germinated and
ungerminated flaxseed muffins prepared from wheat flour and wheat atta. Journal of the
Saudi Society of Agricultural Sciences, 19, 109-120.

Kermode, A. R. (1990). Regulatory mechanisms involved in the transition from seed
development to germination. Critical Reviews in Plant Sciences, 9, 155-195.

Kornelia, T.K., Chandra-Hioe, M.V., Frank, D., & Arcot, J. (2018). Enhancing wheat
muffin aroma through addition of germinated and fermented Australian sweet lupin
(Lupinus angustifolius L.) and soybean (Glycine max L.) flour. Lwt, 96, 205-214.

Kuo, Y.H., Rozan, P., Lambein, F., Frias, J., & Vidal-Valverde, C. (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.

Labat, E., Rouau, X., & Morel, M.H., (2002). Effect of flour water-extractable pentosans
on molecular associations in gluten during mixing. LWT-Food Science and Technology,
35, 185-189.

Li, Q.F., Zhou, Y., Xiong, M., Ren, X.Y., Han, L., Wang, J.D., Zhang, C.Q., Fan, X.L.,
& Liu, Q.Q. (2020). Gibberellin recovers seed germination in rice with impaired
brassinosteroid signalling. Plant Science, 293, 110435.

Lisciani, S., Marconi, S., Le Donne, C., Camilli, E., Aguzzi, A., Gabrielli, P., Gambelli,
L., Kunert, K., Marais, D., & Vorster, B. J. (2024a). Legumes and common beans in
sustainable diets: nutritional quality, environmental benefits, spread and use in food
preparations. Frontiers in Nutrition, 11, 1385232.

Lisciani, S., Marconi, S., Le Donne, C., Camilli, E., Aguzzi, A., Gabrielli, P., Gambelli,
L., Kunert, K., Marais, D., Vorster, B. J., Alvarado-Ramos, K., Reboul, E., Cominelli, E.,
Preite, C., Sparvoli, F., Losa, A., Sala, T., Botha, A.M., & Ferrari, M. (2024b). Legumes
and common beans in sustainable diets: nutritional quality, environmental benefits,
spread and use in food preparations. Frontiers in Nutrition, 11.

Liu, S., Wang, W., Lu, H., Shu, Q., Zhang, Y., & Chen, Q. (2022). New perspectives on
physiological, biochemical and bioactive components during germination of edible seeds:
A review. Trends in Food Science and Technology, 123, 187-197.

Ma, M., Zhang, H., Xie, Y., Yang, M., Tang, J., Wang, P., Yang, R., & Gu, Z. (2020).
Response of nutritional and functional composition, anti-nutritional factors and
antioxidant activity in germinated soybean under UV-B radiation. Lwt, 118, 108709.

Ma, Z., Boye, J.I., & Hu, X. (2018). Nutritional quality and techno-functional changes in
raw, germinated and fermented yellow field pea (Pisum sativum L.) upon pasteurization.
Lwt, 92, 147-154.

Magaiia, L.M.S., Loépez, L.L., Rodriguez, E.O.C., & Arispuro, D.M.D. (2023). Cereal
Based Functional Products. Cereal-Based Food Products, 273-311.

Maleki, S., Razavi, S.H., & Yadav, H. (2023). Diabetes and seeds: New horizon to
promote human nutrition and anti-diabetics compounds in grains by germination. Critical
Reviews in Food Science and Nutrition, 63, 8457-8477.

Marchini, M., Carini, E., Cataldi, N., Boukid, F., Blandino, M., Ganino, T., Vittadini, E.,
& Pellegrini, N. (2021). The use of red lentil flour in bakery products: How do particle
size and substitution level affect rheological properties of wheat bread dough? Lwt, 136.

13

2025 ek paibed! aal (STDJ) LipplpiSilly pplall olaill dpa
annamaa@azu.edu.ly (ISSN: 2789.9535) Lyuf — £ipas — Ll il dealy — 4ol i) LS



Aol LR (38s aladnuls A5 Lally SAY Baga e
(16=1)ucueeuereneneneneaeaeseaeaeaeae e e e sses e e s saesesesnnens ALt danba cd3dall LEy

Masood, T., Shah, H., & Zeb, A. (2014). Effect of sprouting time on proximate
composition and ascorbic acid level of mung bean (Vigna radiate L.) and chickpea (Cicer
arietinum L.) seeds. JAPS: Journal of Animal and Plant Sciences, 24.

Millar, K.A., Barry-Ryan, C., Burke, R., Mccarthy, S., & Gallagher, E. (2019). Dough
properties and baking characteristics of white bread, as affected by addition of raw,
germinated and toasted pea flour. Innovative Food Science and Emerging Technologies,
56, 102189.

Mitharwal, S., Saini, A., Chauhan, K., Taneja, N. K., & Oberoi, H. S. (2024). Unveiling
the nutrient-wealth of black soybean: A holistic review of its bioactive compounds and
health implications. Comprehensive Reviews in Food Science and Food Safety, 23,
€70001.

Modarresi, M., Karimi, N., Chaichi, M., Chahardoli, A., & Najafi-Kakavand, S. (2024).
Salicylic acid and jasmonic acid-mediated different fate of nickel phytoremediation in
two populations of Alyssum inflatum Nyar. Scientific Reports, 14, 13259.

Morad, M., Leung, H., Hsu, D., & Finney, P. (1980). Lentil, and faba bean flours and
starches. Cereal Chem, 57, 390-396.

Mostafa, M., Rahma, E., & Rady, A. (1987). Chemical and nutritional changes in
soybean during germination. Food Chemistry, 23, 257-275.

Nascimento, G.K.S.D., Silva, M.S., Andressa, 1., Fagundes, M.B., Vendruscolo, R.G.,
Oliveira, J.R., Barcia, M.T., Benassi, V.M., Neves, N.D.A., & Lima, C.T. (2024). A New
Advancement in Germination Biotechnology of Purple Creole Corn: Bioactive
Compounds and In Situ Enzyme Activity for Water-Soluble Extract and Pan Bread.
Metabolites, 14, 35.

Ohanenye, 1.C., Tsopmo, A., Ejike, C.E., & Udenigwe, C.C. (2020). Germination as a
bioprocess for enhancing the quality and nutritional prospects of legume proteins. Trends
in Food Science and Technology, 101, 213-222.

Onwuka, Q.I., Chinma, C.E., Ezeocha, V.C., Otegbayo, B., Oyeyinka, S.A., Adebo, J.A.,
Wilkin, J., Bamidele, O.P., & Adebo, O.A. (2024). Short-term germinated legume flours
as functional ingredients in food products. Journal of Food Science.

Padmashree, N.N., Handu, S., Khan, M., Semwal, A., & Sharma, G. (2019). Effect of
germination on nutritional, antinutritional and rheological characteristics of chenopodium
quinoa. Energy (K cal), 375, 353.02b.

Papayata, C., Saensouk, S., & Chumroenphat, T. (2024). Influence of germination time
on free amino acids, phenolic compounds and y-aminobutyric acid in pigeon pea
(Cajanus cajan (L.) Huth) seeds. Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 52,
13674-13674.

Park, K.B., & Oh, S.H. (2007). Production of yogurt with enhanced levels of gamma-
aminobutyric acid and valuable nutrients using lactic acid bacteria and germinated
soybean extract. Bioresource technology, 98, 1675-1679.

Polat, H., Capar, T.D., Inanir, C., Ekici, L., & Yalcin, H. (2020). Formulation of
functional crackers enriched with germinated lentil extract: A Response Surface
Methodology Box-Behnken Design. LWT, 123, 109065.

Raza, H., Zaaboul, F., Shoaib, M., & Zhang, L. (2019). An overview of physicochemical
composition and methods used for chickpeas processing. International Journal of
Agriculture Innovations and Research, 7, 495-500.

Ribotta, P.D., Arnulphi, S.A., Leon, A.E., & Afion, M.C. (2005). Effect of soybean

14

2025 o i s udbaal) 2321) (STDJ) LipplsiSilly pplall olaill Lipa
annamaa@azu.edu.ly (ISSN:2789.9535) L/ — £ipa0 — i il dealy — 48l ) LS



Aol LR (38s aladnuls A5 Lally SAY Baga e
(16=1)ucueeuereneneneneaeaeseaeaeaeae e e e sses e e s saesesesnnens ALt danba cd3dall LEy

addition on the rheological properties and breadmaking quality of wheat flour. Journal of
the Science of Food and Agriculture, 85, 1889-1896.

Rifna, E., Ramanan, K.R., & Mahendran, R. (2019). Emerging technology applications
for improving seed germination. Trends in Food Science and Technology, 86, 95-108.
Rosales-Juarez, M., Gonzalez-Mendoza, B., Lopez-Guel, E.C., Lozano-Bautista, F.,
Chanona-Pérez, J., Gutiérrez-Lopez, G., Farrera-Rebollo, R., & Calderéon-Dominguez, G.
(2008). Changes on dough rheological characteristics and bread quality as a result of the
addition of germinated and non-germinated soybean flour. Food and Bioprocess
Technology, 1, 152-160.

Sa, A.G.A., Moreno, Y.M.F., & Carciofi, B.A.M. (2020). Food processing for the
improvement of plant proteins digestibility. Critical Reviews in Food Science and
Nutrition, 60, 3367-3386.

Sangronis, E., & Machado, C. (2007). Influence of germination on the nutritional quality
of Phaseolus vulgaris and Cajanus cajan. LWT-Food Science and Technology, 40, 116-
120.

Setia, R., Dai, Z., Nickerson, M.T., Sopiwnyk, E., Malcolmson, L., & Ai, Y. (2019).
Impacts of short-term germination on the chemical compositions, technological
characteristics and nutritional quality of yellow pea and faba bean flours. Food Research
International, 122, 263-272.

Singh, A., & Sharma, S. (2017). Bioactive components and functional properties of
biologically activated cereal grains: A bibliographic review. Critical Reviews in Food
Science and Nutrition, 57, 3051-3071.

Sivam, A., Sun-Waterhouse, D., Perera, C., & Waterhouse, G. (2012). Exploring the
interactions between blackcurrant polyphenols, pectin and wheat biopolymers in model
breads; a FTIR and HPLC investigation. Food Chemistry, 131, 802-810.

Sokrab, A.M., Ahmed, LA.M. & Babiker, E.E. (2012). Effect of germination on
antinutritional factors, total, and extractable minerals of high and low phytate corn (Zea
mays L.) genotypes. Journal of the Saudi Society of Agricultural Sciences, 11, 123-128.
Steinbrecher, T., & Leubner-Metzger, G. (2017). The biomechanics of seed germination.
Journal of Experimental Botany, 68, 765-783.

Virtuoso, S., Raggi, C., Maugliani, A., Baldi, F., Gentili, D., & Narciso, L. (2024).
Toxicological Effects of Naturally Occurring Endocrine Disruptors on Various Human
Health Targets: A Rapid Review. Toxics, 12, 256.

Wang, J., Rosell, C. M., & De Barber, C.B. (2002). Effect of the addition of different
fibres on wheat dough performance and bread quality. Food chemistry, 79, 221-226.
Wang, X., Fan, B., Li, Y., Fei, C,, Xiong, Y., Li, L., Liu, Y., Tong, L., Huang, Y., &
Wang, F. (2024). Effect of Germination on the Digestion of Legume Proteins. Foods, 13.
white flour dough and bread produced. Journal of Pure and Applied Sciences, Vol.18 No.
2,27-34.

Xu, J.,, Wang, W., & Li, Y. (2019). Dough properties, bread quality, and associated
interactions with added phenolic compounds: A review. Journal of functional foods, 52,
629-639.

Xu, K., Guo, M., Roman, L., Pico, J., & Martinez, M.M. (2020). Okra seed and seedless
pod: Comparative study of their phenolics and carbohydrate fractions and their impact on
bread-making. Food Chemistry, 317, 126387.

Xu, L., Chen, L., Ali, B., Yang, N., Chen, Y., Wu, F., Jin, Z., & Xu, X. (2017). Impact of

15

2025 o e sl 22000 (STDJ) LipplsiSilly pplall olaill Lipa
annamaa@azu.edu.ly (ISSN: 2789.9535) Ly — £ipas — Ll il dealy — 4ol i) LS



Aol LR (38s aladnuls A5 Lally SAY Baga e
(16=1)ucueeuereneneneneaeaeseaeaeaeae e e e sses e e s saesesesnnens ALt danba cd3dall LEy

germination on nutritional and physicochemical properties of adlay seed (Coixlachryma-
jobi L.). Food chemistry, 229, 312-318.

Yiming, Z., Hong, W., Linlin, C., Xiaoli, Z., Wen, T., & Xinli, S. (2015). Evolution of
nutrient ingredients in tartary buckwheat seeds during germination. Food Chemistry, 186,
244-248.

Zhang, G., Xu, Z., Gao, Y., Huang, X., Zou, Y., & Yang, T. (2015). Effects of
germination on the nutritional properties, phenolic profiles, and antioxidant activities of
buckwheat. Journal of food science, 80, HI111-H1119.

Zhang, H., Zhou, K.X., Wang, W.Q., Liu, S.J., & Song, S.Q. (2017). Proteome analysis
reveals an energy-dependent central process for Populusx canadensis seed germination.
Journal of plant physiology, 213, 134-147.

Zhao, S., Jiang, H., Liu, Y., Xian, L., Fu, W., Yuan, S., Yin, L., & Li, W. (2024).
Germination Requirement and Suitable Storage Method of Hydrocharis dubia Seeds.
Biology, 13, 246.

Enhancing bread quality and nutritional value with germinated legume

flours: A Comprehensive Review
Salah Ali Al-Hebeil*l, Altaher Omar Elfeturiz, Sumaia Moftah Shniba®

23 Department of food science and technology, faculty of Agriculture,University of Tripoli, Tripoli, Libya
“S.alhebeil@uot.edu.ly
Received 17-10-2024,  Accepted 15-12-2024, Pulished 31-03-2025

doi.org/10.5281/zenodo.15286863

Abstract

This study reviewed the effect of integrating different legume flour in its germinated and
non-germinated forms in the bread industry, focusing on its effects on dough properties,
bread quality and nutritional value. Sprouted legume flour significantly improves dough
elasticity and water absorption due to the breakdown of starches and proteins during
germination, resulting in a softer and more elastic dough compared to non-germinated
legumes. Conversely, non-germinated legume flour tends to increase the hardness of the
dough and reduce gas retention, which can affect the size and texture of bread. The study
highlighted the effect of germinated legumes in improving the nutritional value of bread
by increasing the content of protein, dietary fiber, vitamins and minerals, while reducing
anti-nutritional factors. The study also emphasized the need for precision processing
techniques to mitigate the negative effects of non-germinated legumes on the properties
of the dough. The incorporation of both germinated and non-germinated legumes
provides a balanced approach to improving the functional properties of bread, making
germinated legumes a superior choice for functional bakery products.

Keywords: Germination process, legumes, bread quality, rheological characteristics.
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