Table S1. Protein digestibility (PD) of legumes using various processing methods. | indicates decreased PD. 1 indicates increased PD. In addition,
the effect on anti-nutritional factors (ANF) is given when provided in the references. Empty cell denotes that information was not provided.

Type of P diti PD PD
Process legume Specification | Soaked | Unsoaked rocess concitions Methodology' | unprocessed | processed Effect Reference
. (T; ; AH)
(cultivar) (%) (%)
Bean flour Raba * 30 min 24.8 23.0 !
(P huse?lus * ) (significantly)
vulgaris) Warta 40 min 26.2 21.3
Pea * L T
. Milwa 40 min 25.9 27.6 (significantly)
(Pisum cr ! [15]
H *
sativum) Medal 40 min 284 275 (significantly)
Lentil Anita b 20 min 28.7 29.2
(Lens . 1
culinaris) Tina 20 min 28.6 30.0 (significantly)
Yel{ow-green " 98 °C, 30 min
(Windham) 79.9 85.9
) Y, -
E‘ ellow-green . 98 °C, 30 min
g (Spector) 81.3 85.9
O Green " .
. 98 °C, 30 min
(YStlllrlmg) IVPD 82.0 85.9
ellow . . .
. ° trypsin,
Pea (Pisum | (Fallon) 98 °C, 30 min N (frypsin, 82.6 86.5
sativum L) Pale oreen ¢ ymOtryp51n/ : : T [21]
flour 8 * 98 °C, 30 min and peptidase, (significantly)
Y (Supra) 10 min) 82.4 86.0
Yellow . .
98 °C, 30
(Shawnee) o 83.5 86.8
Green (Lifter) * 98 °C, 30 min 83.5 86.3
Yellow-green " .
98 °C, 30 min
(DSP) 82.3 86.8
Mean * 98 °C, 30 min 822 86.3




Full-fat 80 °C, 1 min 52 i
ID (pig) of Reduced
soybean 100 °C, 6 min SID (pig) 46 73 (Reduc [16]
FFSB) cp trypsin
( 100 °C, 16 min 80 inhibitors)
Green pea * IVPD
Pea (Pisum P brought to a boil and (trypsin, 86.56
sativum) maintained until done, | chymotrypsin [30]
flour Yellow pea * 25-35 min and protease,
10 min) 86.75
Lentil Red lentil * . VP D 84.67
brought to a boil (100 (trypsin,
(Lens s .
culinaris) °C) and maintained, chymotrypsin [31]
; *
a : Green lentil 25-35 min and protease,
out 10 min) 84.03
. 100 °C, 40 min—high
Pea (P
ea (Pisum heat; 30 min— D 74.7 79.8 ] [20]
sativum L.) . (significantly)
simmered
T
Chickpea IVPP (Siglili(fiicanzlly)
(Cicer (trypsin, (Reduce
.. * 100 °C, 90 min pancreatin, 10 83.61 88.52 trypsin [22]
arietinum . s g,
L min) inhibitors,
) tannins, phytic
acid)
Bitter 80.73 l
lupin seed 7855 (significantly)
(Lupinus * ’ (Reduced
termis) Cooked in distilled IVPD trypsin
ez water (100 °C) 1:10 | (multienzyme 89.72 inhibitors, [26]
cooking) (w/v), 40 min assay, 10 min) phytic acid
Sweet 84.35 (except sweet
i lupin),
?lel?nsuesed ) 7946 tanrr)\in)S)
p (after 86.09
albus)

cooking)




20 1
Vegetable Cooked in min (tr Ivslzg o- ol (Reduced
& . water (1:2 30 ypstn, . trypsin
pea (Pisum seed:water) at min chymotrypsin, 735 77.2 inhibitors (23]
tivum L. ' tidase, 10 o
sativum L.) 100 °C 40 pep rlniis)e 783 phytic acid,
min ’ tannins)
i
N 836 (significantly)
Lentil Pardina * 3h 79.1 833 .
(Lens * 12h 83.6
culinaris) 82.2 T
Crimson *, 3h 794 83.1 L
(significantly)
* 12h 83.7
: T
Chlckpea 82.5 (significantly)
(Cicer 743 n
. S .
ir;etmum » Sh IVPD 829 (significantly)
' ", 12h 98 °C for 30 min (trypsin, 824 f [24]
chymotrypsin, 84.0 )
and peptidase) ' (significantly)
Yellow . 82.0 1
0 845 (significantly)
Pea (Pi & Y
ei( 1s)um * 12h 84.3 1
sativum
T
C Y 84.1 (significantly)
reen * 3h 82. 845 .
* 12h 83.6
Soybean 83.8 )
. *
(Glycine , 3h 71.8 85.1 sienificant]
& y
max) *, 12h 85.0
Black gram | Punjab91 * 34.8 65.0 T
Boiled dowat " IVPD (significantly)
Chickpea | CP-98 * ore ’seef lv;a CrTAtO | (pepsin-HCI, 36.0 69.0 (Reduced [11]
o 24 h) phytic acid,
Lentil Nayyab2002 * 37.6 72.7 tannins)




Red

* . 4.1
Kidney (Chkwal99) 338 6
bean White (WK- .
70) 34.0 63.6
87.11
* 80.66 90.31
Roba
NaHCOs 90.34
78.28 ]
(significantly)
Kidney * IVPD 71.14 78 98 (Reduced
bean (P. Awash 1:3 (w/v), 97 °C, 35 min | (multienzyme trypsin [25]
Uulggris L.) NaHCOs assay) 78.88 inhibitors,
phytic acid,
71.55 tannins)
* 65.63 73.52
Beshbesh
NaHCOs 72.85
* 500]J/g 57.1
% 750]/g 69.4
@ 1000 J/g 76.5
Windsor N 146.0
%0 White 1250 J/g : 78.7
4 *
g Bean (vicia 0T IVPD da (signifiTcantly)
o * 1750 i
% faba var. Ve (pteptld.ase, 788 (Reduced [27]
2 major) ’ 2000J/g ypsi, 78.8 trypsin
o chymotrypsin) o
ks * 500 J/g 68.0 inhibitors)
=
% 750]/g 73.2
Bacchus * 1000 J/g 52.2 76.1
* 1250 J/g 78.4
% 1500 J/g 78.9




1750 J/g 79.0
2000 ]/g 78.8
500]J/g 53.2
750]/g 64.1
1000 J/g 78.2
Basta 1250 J/g 51.5 78.8
1500 J/g 79.8
1750 J/g 81.2
2000 J/g 81.0
Broad bean
(Vicia faba) 774
Field bean
(Dolichos
lablab) 71.2
Green gram
Bean (Phaseolus
aureus Roxb) 78.1
Horse gram
(Dolichos
biflorus) 69.8
French bean
(Phaseolus
vulgaris) 74.6
IVPD (pepsin,
Lentil Lens esculenta pancreatin) [13]
78.7
Bengal gram
Chickpea (Cicer
arietinum) 74.1
Cowpen
Pea (Vigna
catjang) 73.7




'

Chickpea IVPD (Reduced
(Cicer . . trypsin, trypsin
(Ceer . on high level, 15 min par(lcr};ztin’ 0 83.61 89.40 inhiytf’i ors, [22]
L)) min) tannins, phytic
acid)
i
Bitter 80.54 (significantly)
lupin seed * (Reduc'ed
(Lupinus (76 h 7855 . trypsm
termis) after 85.75 inhibitors,
MW) phytic acid,
tannins)
IVPD 1
seed:water ratio 1:10, (multienzyme (significantly) 26]
for 6 min method, 10 80.67 (Reduced
Sweet min) ' trypsin
lupin seed inhibitors,
(Lupinus 79.46 tanr;ins)
*
albus) o (Reduc.ed
after 81.51 trypsin
MW) inhibitors,
tannins)
4 min 74.2 1
8 min IVPD 75.1 (Reduc'ed
Vegetable (trypsin, o- 111,[}2/15?25
pea (Pisum 2450 MHz chymotrypsin, 73.5 . ’ [23]
sativum L.) 12 min peptidase, 10 —_ tannins, and
. : phytic acid
min) (only at 12
min))
g o é\:;;h Local " 15 min 703 78.1
5 % (Phaseolus 10 min IVPD (pepsin, 81.4 [12]
E 8 aconitifolius Jwala 15 min pancreatic) 71.9 78.9
Jacg.) * 10 min 81.9




RMO 225 15 min 3 78.2
10 min 83.9
RMO 257 15 min 74.7 824
10 min 85.2
Broad bean
(Vicia faba) 80.0
Field bean
(Dolichos 759
lablab)
Green gram
Bean (Phaseolus 81.9
aureus Roxb)
Horse gram
(Dolichos 78.4
biflorus) IVPD (pepsin, [13]
French bean pancreatin)
(Phaseolus 789
vulgaris)
Lentil Lens esculenta 82.6
Bengal gram
Chickpea (Cicer 80.1
arietinum)
Cowpea
Pea (Vigna 80.5
catjang)
10 min 74 (RedTuced
. IV?D 78.3 trypsin
Vegeta‘ble 15 min (trypsin, o inhibitors,
pea (Pisum 120 °C Chymotryp51n, 73.5 tannins, and [23]
sativum L.) peptld‘ase, 10 781 phytic acid
min) ‘ (only at 20
20 min min))




Autoclaving

Bean flour | Raba 121 °C, 7 min 24.8 21.8
(Phaseolus R ]
vulgaris) Warta 121 °C, 12 min 26.2 21.0 !
Pea flour | Milwa 121 °C, 12 min 259 24.4 (significantly)
(Pisum . i cp [15]
satiount) Medal 121 °C, 12 min 28.4 27.1
Lentil flour | Apita 121 °C, 7 min 28.7 28.2 !
(Lens ] B ]
culinaris) Tina 121 °C, 7 min 28.6 28.7 i
T
(Reduced
AID 80.1 88.1 .
trypsin
Concentrate inhibitors)
Yellow pea 1 108 °C, 8 min T
flour AID and SID (significantly) 28]
(Pisum (chicken) of | SID 88.7 95.0 (Reduced
sativum, L.) CP trypsin
inhibitors)
Concentrate . AID 84.3 87.2 (Reduc.ed
108 °C, 8 min trypsin
2 SID 91.6 b
) 95.0 inhibitors)
15
min 82
30 1
Full-fat
i 1D (pig) of 83 Reduced
soybean 110 °C n SID (pig) 0 46 ( . [16]
FFSB 45 cp trypsin
( ) min 84 inhibitors)
60
min 82
1
Chickpea IVPD (Reduced
1 i trypsin
(Cicer 121 °C, 35 min (trypsin, 83.61 89.96 | YPst [22]
arietinum pancreatin, 10 inhibitors,
L.) min) tannins, phytic

acid)




Faba bean

. !
*
(Vicia faba 83.07 79.57 (significantly)
L.)
Lentil
(Lens * IVPD 82.50 81.66 !
culinaris (trypsin,
Medikus) chymotrypsin
Chickpea 120 °C, 20 min and peptidase, [29]
) 10 min,
(Cicer * i 78.28 83.16 T
arietinum protease, 9 (significantly)
L) min)
Dry white
bean * 73.76 80.53 !
(Phaseolus ' ’ (significantly)
vulgaris L.)
Bitter 8284
lupi d * !
up 11? see t 78.55 (significantly)
(Lup?nus . (at 2 . 91.53 (Reduced
termis) rea ;nen IVPD trypsin
121 °C, 20 min (multienzyme inhibitors, [26]
Sweet assay, 10 mln) 83.93 phyth acid
lupin seed P (except sweet
pin 79.46 lupin),
(Lupinus (after 85.95 tanni
albus) treatment ’ annins)
)
19 68.0
min
£ s
10 IVPD
Black gram | Punjab91 * 121 °C ) (pepsin-HCl, 34.8 62.8 [11]
min
0 24h)
. 62.0
min
99 61.8
min




128 °C

20
min

Chickpea

CP-98

121 °C

10
min

62.4

20
min

40
min

60
min

90
min

128 °C

20
min

Lentil

Nayyab2002

121 °C

10
min

36.0

72.5

68.5

67.0

65.7

64.9

65.0

20
min

40
min

60

min

90

min

128 °C

20
min

Kidney
bean

Red
(Chkwal99)

121 °C

10
min

37.6

76.0

72.0

70.8

68.0

67.8

68.0

20
min

40
min

60
min

20
min

33.8

68.3

64.0

62.4

61.0

60.5

1
(significantly)
(Reduced
phytic acid,

tannins)
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20

128 °C . 61.8
min
19 69.8
min
29 63.0
min
40
121 °C 61.4
White (WK- min
70) ) 60 340
. 60.0
min
99 59.9
min
128 °C 29 61.0
min
86.31
Roba * 80.66 92.76
NaHCOs 92.84 ?
. 76.12 (significantly)
Kidney IVPD
1: 121 ° Reduced
bean (P. Awash * 3 (wWh), . 21°C, 30 (multienzyme 71.14 82.53 ( . [25]
Igaris L.) min assay) trypsin
CHigATS £ NaHCOs y 81.82 inhibitors,
69.58 phyth.aCld,
tannins)
Beshbesh * 65.63 74.77
NaHCOs 74.83
35 IVPD
g;};rpea Yellow pea 198.3°C,198.3 | min (trypsin, 8249
%0 (Pisum °C, and 165.6 29 chymotrypsin, [30]
§ . Green pea °C ] and protease, 82.22
=a) sativum) min .
10 min)
Red lentil IVPD 85.03 [31]
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Lentil flour

198.3 °C, 198.3

(trypsin,

h .
(Lens Green lentil °C, and 165.6 3? chymotrypsin 79.33
L min and protease,
culinaris) °C .
10 min)
Dry pea Yellow pea (;VP;?H 86.93
flour 30-50 °C, 70-90 °C, and chym)g’zryl:),sin 0]
(PI'SZ/Im Green pea 100-120 °C and protease, 90.0
satioum) .
10 min)
IVPD
; Red lentil i 88.01
Lentil flour 30-50 °C, 70-90 °C, and (trypsin, '
(Lens chymotrypsin [31]
. 100-120 °C
culinaris) Green lentil and protease,
10 min) 84.30
T
Pea (Pisum (significantly)
i . Reduced
sativum L., 135+ 10 °C AID of CP 743 85.9 (Redtuce [34]
Tarachalska trypsin
cv.) inhibitors,
E phytic acid)
[}
= BRS pontal T
=
5 Common (carioca) 28.16 48.52 (significantly)
Bean flour 150 °C IVPD (pepfin, (Reduc.ed [14]
(Phaseolus pancreatin) trypsin
vulgaris, L.) BRS grafite 28.62 52.80 inhibitors,
(black) phytic acid)
T
(significantly)
IVPD (Reduced
Pea flour (trypsin,o trypsin
Pi 145° . k 74 g/k L
( ;sunrzn " 5°C chymotrypsin, 839 g/kg 874 g/kg inhibitors, [33]
SAMOHT & peptidase) phytic acid,
tannins,
polypehnols)
Kidney 89.60 '
Bean flour | 100 g/kg of 150 °C AID of CP (w.1th0ut 85.50 (significantly) [35]
(Phaseolus | extruded kidney
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vulgaris L. | kidney bean bean), 79.03
var. Pinto) | (EKB) (100 g/kg
raw KB),
200 g/kg of 79.53 (200
EKB glkg raw 8250
KB), 77.23
300 g/kg of (300 g/kg 85.90
EKB raw KB)
Common T
bean (significantly)
IVPD 68.1 83.0
Reduced
(P;lmsegluz (trypsin,o- (tre in
Bean flour |48 ) 152 °C, 156 °C chymotrypsin, inh?lfi tors [32]
peptidase, 10 hti c,l
Br(.)?d bean min) 70.8 87.4 phyfie ace
(Vicia faba) tannins,
polypehnols)
*1,1.5h 79.8 1
*1 3h 47 kHz 80.1 (significantly)
Pardina *2 05h 79.1 79.1
Lentil 2 1h 621 MPa 79.7 !
; ) (significantly)
(Lens *,15h 80.2
” culinaris) = 47 kHz : L T
3 *1,3h 80.9 (significantly)
£ Crimson *2 0.5 h 79.4 79.8
1 MP
g 2 1 h 621 MPa IVPD 81.0 ]
g (trypsin, (significantly) 24
Z Chickpea *L,15h 47 KHz chymotrypsin, 74.1
o (Cicer *,3h and peptidase) 743 74.5
; arietinum *2,05h 621 MP ‘ 74.9 1
3 L) 2 1h a 762 (significantly)
*1,15h 81.2
—— 47 kHz 412 .
. Yellow . 82.0 - C
Pea (Pisum *2,.0.5h 21 MP 81.2 (significantly)
sativum) *2.1h a 81.3
*1,15h 81.9 l
Green T 3h 47 kHz 82.6 820 (significantly
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>(-2, 0.5 h 812
21 MP
% 1h ¢ i 82.0
*1,15h 72.1 1
Soybean L 3h 47 kHz - !
(Glycine . 71.8
max) ~05h 621 MP 72.2 !
*1h : 73.1 (significantly)
!
80.7 (Reduced
4 5359 Mf; ,OC (mean of trypsin
i all three) inhibitors,
phytic acid)
1
600 MP. (Reduced
a, .
60 min. 60 °C 85.8 trypsin
4 inhibitors,
phytic acid)
!
100 MP (Reduced
a, ;
60 min. 20 °C 78.6 trypsin
4 inhibitors,
Dry split phytic acid)
pea (Pisum 82.3 (Reduced
sativum) 600 MPa, 823 trypsin
30 min, 20 °C ’ inhibitors,
phytic acid)
!
100 MP (Reduced
a, ;
60 min. 60 °C 79.2 trypsin
’ inhibitors,
IVPD phytic acid)
(trypsin) T [10]
600 MP (Reduced
a, .
30 min. 60 °C 83.3 trypsin
’ inhibitors,
phytic acid)
100 MPa,
30 min, 60 °C 796 !
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600 MPa,
60 min, 20 °C

100 MPa,
30 min, 20 °C

White
beans
(Phaseolus
vulgaris)

350 MPa,
45 min, 40 °C

82.1

(Reduced

600 MPa,
60 min, 60 °C

100 MPa,
60 min, 20 °C

600 MPa,
30 min, 20 °C

100 MPa,
60 min, 60 °C

600 MPa,
30 min, 60 °C

100 MPa,
30 min, 60 °C

600 MPa,
60 min, 20 °C

100 MPa,
30 min, 20 °C

trypsin
inhibitors,
79:9 phytic acid)
l
68.0 (Reduced
(mean of trypsin
all three) inhibitors,
phytic acid)
T
(Reduced
75.1 trypsin
inhibitors,
phytic acid)
68.5
69.1
69.0
67.5 !
(Reduced
68.8 trypsin
inhibitors,
68.8 phytic acid)
68.9
63.8

! CP: Srude protein, IVPD: In vitro protein digestibility, SID: standardized ileal digestibility, TD: True digestibility, AID: Apparent ileal digestibility

*1 Soaked under ultrasound, *2 Soaked under high pressure.
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