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Quantitative estimation of carbohydrates and proteins in seeds
of Vicia faba and Pisum sativum
Mohamed M. Alsull, Fuzia E. Eltariki

Abstract: Leguminous plants are considered one of the most important crops, whether from a
nutritional, economic or environmental standpoint, and are second only to crops in the Poaceae family in
terms of providing nutrients, due to their seeds being characterized by a high content of proteins and
carbohydrates. This study aimed to quantitatively estimate carbohydrates and proteins in the (fresh) and
mature (dry) seeds of Vicia faba and Pisum sativum plants, which were collected after the crop dried
from the field. The total content of carbohydrates and proteins was estimated as a percentage of the dry
weight (wet in the case of fresh seeds). For dried Vicia faba and Pisum sativum seeds for the 2021 and
2022 crops, and fresh seeds for the 2022 crop before and after drying in the oven. The results showed
that the percentage of carbohydrates was higher than the percentage of protein for all of the seed samples
studied. In the case of vicia faba seeds, the highest amount of carbohydrate content was recorded as a
percentage of the dry weight in the dry seeds for the 2021 and 2022 crops, and it was 22.09% and
20.79%, respectively. As for the protein content for the same years, it was 17.6% and 19.68%. It is also
noted from the results that the lowest content of carbohydrates and protein was recorded for fresh Vicia
faba seeds, and it was 7.95% and 11.01%, respectively.

B Q‘)J?hfﬂ il bl o Jr‘\; Hlgs tJj,‘aﬁ'ﬂ t}; e W2 e && DA
0 UL o T Lol OF LS dlapis Y1 5 gl 5 medll Lol Ll

Joo adoid) Al Al SBL Ldaal ag Slidap 500 e Lajsds (3 AR G5
ol S Dl szt 2T Lol s OF LS clapd 5 jaadly odell 5 il
SAE 3 aelal Sl o e ST uel s apdy et sle g 31 5 Ol e

il

ol s Gy bl e sale e o Bale ik @l 3 OLSY) e
Slialedl ] BLEYL cOpaally Sligslly g S ag sliall 2wl oS

ENEV [P SURE S NN PP PO W] O o lagd g aidall ol


http://aif-doi.org/LJEEST/040110

Sl dushy Jual) dana

Vol,5 No.2 Dec, 2023

i) ] ) w‘w s Al ALl UL Aald) ol V) gy Sl

it Lotz joid (Dhull et al., 2021) s o6 &) olahll mils @bl

T3 e (hdag S 5 Sldad) r Wl 3 5 (Jedl) Ol o il Sl

aste 1S % 67.43 1) % 52.96 09 9% 31.83 11 %19.83 . Lal2
s s SUH ol e

@ e e 00 4 (Multari et al., 2015) aale auls ol LS

O Ol e %0 41220 oy polw (s s dols) OUsid ae
¢l b ¢ Ganall) el Gl sae Q) ST sl st (3 bl o
(Wl pad) asl) wise « Rl 55 sl depe ¢ Jpameadl psaid) st g5
Lol Sty RS0 )l LSy SUN e OUGAS oy clst on o2 0l
oo i Lo ) el Sy el SOl jody 3 ohdagy SO e SV b s

. (Dhull et al., 2021) s SU JSI st 0 % 58 4 % 41

Dhull et al. (2021); Multari et al. (2015) .o JS" auls e

o s o B U ¢ (dall) adlasd) gl oalas il Lol ol dbalas O

(Shey gl DU oda Bpale USH adaal) of Lete agiaall sy ASUMN 03U

el 3 madl WS e Jodll ol el b ool Slad el 3 Lse s3liza)

sl B ol a3 W0 A2 50 2 i gl B g5an)) Lagt Bl

s34 L sl bl ahes ol LUl 3 %709 Q) cdoy iy madl AlS
cagl) a ) Sl A

Coudl e Sl
sl abs Lk ¢ wlgpally s S S Gt )lae ] ol s Sy
o ¢ olar wlog 1) Jsosll sy (Jsadl Bl dny 223l Ll 3 YUl
@055 Ol el adh (S (B 5l Rasll ) Al e ol 3 sl

W aslie g

3 allg o1ell

Lyl ool -1
Vicia faba Js <\

e Y A o e e ) A il p ghe o
Sl (a3 Gl (lwld dobazis 5al) (Bpssiie b6l (ASTe Bdyy Bl cAalze BLLI
.(McGuire, 2011; McKillop et al., 2021) <o alaz..s

Pisum sativum s¥jut ot

Far dsm ghe ob sag sl il ladll dald) bl AT Al S YU
Gl Bl S Wi e A ) (3 Geate g S5 A (e 50 el
slin ity 35 BlyY) @il S 5 2 g vl e AT W g o
G a5 Ry ol slag 308 SV 38T Sl BNy Ol By ) ol
Ol shiv ol e ayS (e 10-3 o Uk 35 udl i o 2l
.(McGuire, 2011; McKillop et al., 2021)

Lo gl il Lo sl Bous sy Lapg g 5 Ol 5 OLY
.(Fardet, 2017; Johnson et al., 2020)

50 e Shdean S ey (ol SU el el SBL e
LS sl (2 Slles (3 2 B 28] 3 Lo sy sl eeandd LYl
o Sy S S A il jand L ST 3 ol S s
As okt Sy gl ey ot e STy Gl s 008
(Dashty, 2013; Mauseth, 2014) . oW 3 Les sy

o ldad) an 0L elie 3 Wis Corlsd) wligspdl ) jaall SBLd e
P e Al ASCEs o 3Ll Sl gl el pde B U3y cigledd j3Lald
e gl 3 SUgall dpmy r @3JL 5 I @ iy U Rl 2l
SSe Y U bl il Y e e 05T 8 BT YL L Lol
O gy asidl ULl climal sl 3 gl o) phanS Lede slezeY)
Olaaly sl U 06l 0 %0 400 ) s 5 ygds 3 Sldgnll e DS
G o Sl may il pslas o 2l 20l ol BT e Jpadd
Lo lgnll caaliy timly sae Jo oS e Yy Radall olas 3 Ol g s
ATP) Bl olshe slyy G oYl gy (! il sl 3 L
(Mauseth, 2014) . <tsbls ol 50ds LW oLty «(ADP 5

it ol BoLamV ol B B W) e sl Jeol) ol o 30500 LA
laed) BB Sl Leole dey 25 W 8 e e adl 3 530 3k
o BT or (B lbs ohaang S5 Slisall o Jle s e s &0 5la U ellsg
SISl L ol (slly Jaaall U1 i) LeaiSly gy cusnadl jlad) Lol
BT e 8oy 8y Jpas o e Jpadl oS8 o ciigte 23 25-15
Jedll oy psan ly Gl Bl Jog QL) pliy il 3 sl e Bk pouy
dsdll gz sdy o 3asy (el g3 o pall & Dty DLW slas” VUl
el pasans Ly Ol Rdi 3 Bsle §uSl el i G e 24
Jeole asl; of Ls” ¢(Crépon et al., 2010) a2W wisd W @ sxral
b ade I lly ot ol g et Bee & el AdpR) UL
(Minguez and Rubiales, wiwasll slasany il 2y &) dpas
BB s J) sleyy 2021 Tekdal, 2021; Zhou et al., 2018)
shan BT LS pmsdlly oDy iy V) o 2ent) oY1 n tall g 2
o O el LalE 2 gl dopamine s levodopa i e SO e
(Brauckmann and Latté, (Parkinson's disease) i) fled
.2010; Garland etal., 2013)

el r WUl Jodll 3l ool s L3l Uy Lo g¥1 3,20 aibal 2l
DA Sl Jod e Bus sy ) Jab 3 g5 @) s st Lols
.(Dhull et al., 2022) & g1 il 3 sadl e opadll U o LS caisal

Dhull et al, 2021;) waldl olyilly Sl o Laal olal
led Sl s | (Minguez and Rubiales, 2021; Tekdal, 2021
Sligdl s Galedy @i Lol Sl jedy & Sl Sy gl o

Libyan Journal of Ecological & Environmental Sciences and TeChNOIOQY ..........ccovevevieveeievieieeieceeeeeeee e A-2



Wity Jsll 3L el @ Sy pdly Oy 59,50 ‘;SJ\ i)

.(JEWAY 6300 Spectrophotometer)

ISP S 5815 e pad

aie sl e 500 3 St e plx 0.05 23 53 Jole p2d ¢

e 5515 e 8 e Jpamll Glee sl Jolomal) i) o Ak joad ¢
.AJ}@\ lal) a3 ;)\).x._,aﬁj_(ﬂ 5515 ole W= o E il

b5y s bl o)y Ol agl B (b 01) e e B
¢ aass 20 sl g s 28 5l A e Sl ple 3 oy ¢ (HLSO,
Fast 490 o geal Gl jler (3 obanedl L) sl IS e e ous]

Z\.:é\;.L\j cﬁh..“

Dpk Sl Sligally Sty S oS pmll e Ll el il bl
B e o ol ol SO as Of (2 D) DS 3 LS YL s
inS ol o (1) S8 Jadlh ok Al b gyall ol Slie mod o5
2021 i Jpast B ol 3 O O3 (e Bygte B Shdaagy S (gt
Sl i g g2 Wl (U e %20.79 5 %22.09 ¢ty (2022,
Shtag S e BT 08 i) e S LS $%019.68 5 %17.6 06
gl A st Gaddl oo (i) Badl) Jpdl udd o 5 Cisnlly
Gl OF La STIL 231 ay ¢l Je %011.01 5 %7.95 ) eljaas Sy
Bgte B il @ 05 Bl ol Al 3 sl s S e S 2l
B Ol e Vs Sl O3l e

Jsi el lsall 5 o S S st @ LS L)) i 3
Blie ohtorg SU % 4,91 5 Syl %7.32 sy Chimdl 0 (3 2iiskl d2i)
o b 0l a ¢ 5 Al el S gl Dl OF ) caadll sl
Shdeae S e S0 S st Ola Led @ lly sl ol e WS
Gap 29my oot Jla V1 ot ol gl L OULT O3l n Bigte e il
sl jpld Slgadly Sty S (s e IS Amed) ol 0 (£20.05) 2 g
G| O (3 aaid) Laall el (semmg )lae Ll « 2022 5 2021 i) wLd
G e ¢ @y el s JLsST s U] (e 5 ey e By gl Lo
Jyast] g |3y diaall Ll

bl Jodl jods o S s oMU Dz oy 0F (2 JS08) Ll el
B Lsins oS sl Jsaz ks e Shangy S e (P<O.05) Jsf s
Jodl ol gzt jols e B)lhe Sligpdl IS el (3 (£<0.05)

bl W el (P<O.05) pne pliF) Lo Lsd LS
) g Byl (a3 aai) aaly aasll YU el Jpe2 @ oty Sl
A 3 Bl e bl e Sy oSy (2022, 2021 ol wld

ol Sl ek e Byl Slutoag S A (3 STy coligll

QL;;J\@—Z

LBl o 0 2021 2 Jgiad B VU 5 Jsdl) ol 0 Slie o ¢
Jyadl mai i de 55l JA e aa ¢ i 2022 s Jpad U 00l
3 L Il el Gl QU e e @ b aall pdd) - ¢ VIS
A 3 Lty 1)

S gl ks =3

W ] el s by GBI ek e s g §
& s ) O plasanl Ol aid Fy () Se3) L dglece walz
Sl o ) bag Sl By B Fy cigte B3 05 3l B s L) 05
.(Ishida et al., 1987; Taylor, 1987) o;,

Syl M st s —4
Ls (mwthod rylow) cls cusls” aide byl A gl i ¢
: (Wondwosen et al., 2021) i

Joalt ot glas-

sz o 5 W Gaoly et asl @ oW pabseldd e e 0.02 s
B 0.5 Blot &y sl 5l 3 we 36 10 500 ad w55 Lawry C
o e e @SS s B aads 30 sl 85y il aslS Jele
oS Fs (CUVELte) Syl Cabll jolasd 3 5les aolhl 25531 41 Jols
Sl Gl pland G Sl sl st 7500w olan)
.(JEWAY 6300 Spectrophotometer)

e g Jhs et
(BSA) Bovine serum albumin sl oldll oo Jsbe pad ¢
-V

ooyt o 500 aan k3 G0 3 cnigy BSA a1 0.05 055 ¢
e Jos OF ) il sl e 208 BLI ¢y I als il W e e 200
o dpamll il 2t Jslowdl) Sl o ilde pad ¢ e 500 U1 Jsl
cgest) Sl 3 gl 51 Ol W e ¢ il e 3S13 e s

lphoa gy, S SN (g5 pols =5

The phenol- ik i jabsee o a0 o L o
(Nielsen and Nielsen, ke WS sulfuric acid method
:2017)

UL e 2 ) el STy B e 2l 3l Jaltas e e 0.05 dsd
5 a3h opiad ¢ sy U5 L2nV) Jydll sl o Jol Gl ells amy ¢ ladld
b5 et il el e e 100 olaw S e 3 a1 Jsidl e ol
B 0 S e el By e ks sl S S el o
b S o)t bl S Jol) s L Y1 Y ) el
=25 5l s die Sl gl (3 Lriy 18 o ooy @ 08 3 B 10 5
B Fy ool 5 b Ol by sl &) asl 8 F6 @S st iy 30
Sl Gl pland LB Sl sl st 490w olan)

Libyan Journal of Ecological & Environmental Sciences and TeChNOIOQY........cccevveveveer veeveeeeveierieieieevereeveeeeeessr eeveseneans A-3



Sl sy gl sans

Vol,5 No.2 Dec, 2023

Yosiall 5 giaal)

82.71

84

82

80 77.55
78

76

74

Jdsdll £33k

65 30 a A is #¥ 3l g J sl il 3 (%) (Alall (s siaall 13 S
Lslada 0

Jsa jpds & Slgnal) 5 Sl S e IS IS gl i anl )l ods 3§
"agll) aaall Hedly 2022 5 20271 ds Jseat " BU " dees W 23U Jed
Lol Jsdll joly slen) oo Lol ij\ oo O 3 Gl dmy |3
izl Jodll el Bylis Slggd) e Jof e Je 2022 5 2021 a et
ol WU e 0 el bl L ells r Sl iy (NI iy 2aiy

sl Sl Jpas ey Baal el e e Slng S e (g5 ol

:eﬂ}.\

Brauckmann, B. M., and Latté, K. P. (2010). L-Dopa aus
den Bohnen Vicia faba und Mucuna pruriens als
Wirkstoff gegen Morbus Parkinson.
Schweizerische Zeitschrift fur
Ganzheitsmedizin/Swiss Journal of Integrative
Medicine, 22(5), 292-300.

Crépon, K., Marget, P., Peyronnet, C., Carrouée, B.,
Arese, P., and Duc, G. (2010). Nutritional value
of faba bean (Vicia faba L.) seeds for feed and
food. Field crops research, 115(3), 329-339.

Dashty, M. (2013). A quick look at biochemistry:
carbohydrate metabolism. Clinical biochemistry,
46(15), 1339-1352.

Dhull, S. B., Kidwai, M. K., Noor, R., Chawla, P., and
Rose, P. K. (2021). A review of nutritional profile
and processing of faba bean. Vicia faba.

Dhull, S. B., Kidwai, M. K., Noor, R., Chawla, P., and
Rose, P. K. (2022). A review of nutritional profile
and processing of faba bean (Vicia faba L.).
Legume Science, 4(3), e129.

N
(5]

2021 a lgeaa [ a]
2022 o lgass [y ]
L 2082 Mum Jgeana [£018 1]
wilpn 2082 Xew dgoaza [aua )

o

N
o
|

9l s <l pah 5 S (6
[y
(5]

10 -
H Protein
E
+J
X 0 B Carbohydrate

o o [T NI
2021 2022 2022 2022

Sl el sl (Vo) <l s g2 S g i g pull S (g glaall 11 JS

30 rif oo
Ak 2022 dus J 3etna (£.0m8)
‘1 25 g 2022 i J gpana (p.000)
9
2 5
%
A
3 15
B .
?; 10 B Protein
‘°)
E -
‘1 H Carbohydrate
5
0

oa o4 [T W
2021 2022 2022 2022

SN Gl add (%) Sl sn ga Sl g il g pll S (g giaal) 12 JSi
sha 3 U i)l o Buge oS Sliding S o el 0B sl 2y
2021 wigedt (%25.80 5 %27.07) 541 YU Jsaz pdd ils aul
o SIS gmald Al i OF e W) ey (Jsd e 2022,
Olabdl ze o) oplal L o Bl el anhal sde 3 lisslly g S
(Brauckmann and Latté, 2010; Dhull et al., 2021, =L
Joo Y el Jalsal) Jans o Grg)ald gl OB ] g 5 sy 2022)
Bty Bl o 2l 3 en 9> cnl gl Loty dnedl 5 (ly 270 g5

Multari et al. (2015). Lyés wlissalls whans S e

Lgn fo sy Jodl) Sl Jpaz ol JW oyl OF Ll il ol
st Lot o (PO.05) (gyme Kty Jol 087 (IS O3l 0 %0 82,71
(3 UK M i e %7755 Joew glly YW s ok Jpat U

Libyan Journal of Ecological & Environmental Sciences and TeChNOIOQY ..........ccovevevieveeievieieeieceeeeeeee e A-4



YUy Jadlt 3o yedy & g plly Sytangr S (oS kil

systems. Current Developments in Nutrition,
5(Supplement_2), 596-596.

Minguez, M. I., and Rubiales, D. (2021). Faba bean. In
Crop physiology case histories for major crops
(pp. 452-481). Elsevier.

Multari, S., Stewart, D., and Russell, W. R. (2015).
Potential of fava bean as future protein supply to
partially replace meat intake in the human diet.
Comprehensive Reviews in Food Science and
Food Safety, 14(5), 511-522.

Nielsen, S. S., and Nielsen, S. S. (2017). Total
carbohydrate by phenol-sulfuric acid method.
Food analysis laboratory manual, 137-141.

Taylor, G. (1987). Determination of seed moisture content
in small-seeded pasture legumes. Australian
Journal of Experimental Agriculture, 27(3), 377-
387.

Tekdal, D. (2021). Plant genes for abiotic stress in
legumes. In Abiotic Stress and Legumes (pp. 291-
301). Elsevier.

Wondwosen, Y., Addisu, S., Kelemu, T., Degef, M., and
Tadele, G. (2021). Little Adjustment of Lowry
and Biuret Methods to Get Better Absorbance of
Proteins. Biomedical Journal of Scientific and
Technical Research, 39(5), 31701-31708.

Zhou, R., Hyldgaard, B., Yu, X., Rosengvist, E., Ugarte,
R. M., Yu, S., Wu, Z, Ottosen, C.-O., and Zhao,
T. (2018). Phenotyping of faba beans (Vicia faba
L.) under cold and heat stresses using chlorophyll
fluorescence. Euphytica, 214, 1-13.

Fardet, A. (2017). New concepts and paradigms for the
protective effects of plant-based food components
in relation to food complexity. In Vegetarian and
plant-based diets in health and disease
prevention (pp. 293-312). Elsevier.

Garland, E. M., Cesar, T. S., Lonce, S., Ferguson, M. C.,
and Robertson, D. (2013). An increase in renal
dopamine does not stimulate natriuresis after fava
bean ingestion. The American of Clinical
Nutrition, 97(5), 1144-1150.

Ishida, N., Kano, H., Kobayashi, T., Hamaguchi, H., and
Yoshida, T. (1987). Estimation of biological
activities by NMR in soybean seeds during
maturation.  Agricultural and  biological
chemistry, 51(2), 301-307.

Johnson, N., Johnson, C. R., Thavarajah, P., Kumar, S.,
and Thavarajah, D. (2020). The roles and
potential of lentil prebiotic carbohydrates in
human and plant health. Plants, People, Planet,
2(4), 310-319.

Mauseth, J. D. (2014). Botany: an introduction to plant
biology. Jones and Bartlett Publishers.

McGuire, S. (2011). US department of agriculture and US
department of health and human services, dietary
guidelines for Americans, 2010. Washington,
DC: US government printing office, January
2011. Advances in nutrition, 2(3), 293-294.

McKillop, K., Harnly, J., Pehrsson, P., Fukagawa, N., and
Finley, J. (2021). FoodData Central, USDA's
Updated approach to food composition data

Libyan Journal of Ecological & Environmental Sciences and TeChNOIOQY........cccevveveveer veeveeeeveierieieieevereeveeeeeessr eeveseneans A-5



