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Research progress in phytochemicals from legumes

LIANG Ya-jing"*,HAN Fei',LI Ai-ke',DI Wen-long' , LIANG Ying®,LIN Qin-lu*

(1 Academy of State Administration of Grain,Beijing 100032,China;2 Food Science and Engineering College »

Central South University of Forestry and Technology .Changsha, Hunan 410004 ,China)

Abstract: Legumes are rich in phytochemicals. Studies have indicated that some of these natural sub-

stances have great biological activities,especially in the prevention of chronic diseases. This paper reviewed

phytochemicals from various legumes,including the categories,antioxidant abilities,and prevention of met-

abolic syndromes and cancers,to provide scientific basis for development and utilization of legumes.
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Table 1 Flavonoids, phenolic acids and vitamin E in legumes
PTTER L W .-
Legumes Flavonoids Phenolic acids £
MR T BULER 2.3 = IR
JUZKRE AR TR SR R IR T B ]
JLZRE UM WM BT R ILE R AR R R R TR A‘ﬁj} Bk
Ji 5. Fa Gallic acid, Protocatechuic acid, 2, 3, 4-tri- n*to onherol
Lentils Catechin, Flavonoid glycoside, Flavonol glyco-  hydroxybenzoic acid, Protocatechualdehyde, aimcol hcrol’
side, Epicatechin, Luteolin p-hydroxybenzoic acid, Vanillic acid, Caffeic B,t ¢ pler l’
acid, Chlorogenic acid, p-Coumaric acid, Ferulic Yrtocopherod,
D . d-tocopherol
acid, Sinapic acid
FILKER BETIRIE EILRFZ AL
ZE ¥ Ml iy 223 A Ml . . . . R
olprilnle L VE L N E TSNS ST S
AN AU SRR EL AR

Epicatechin, Epigallocatechin gallate, Epicate-
chin glucoside, Catechin glucoside, Quercetin,
Quercetin rutinoside, Quercetin galactoside.,
Albino glucoside

Adzuki bean

Protocatechuic, trans-p-Coumaric, trans-p-
Coumaroylmalic

JLZRE GRILZR R L 28 By-3-2 e p - 7- [l 4
B P H 8-C-Al A B IF i B2 3 3-O-2F 3L
BEAE AR B R A MY R 3-O- A D

TR R A R TR TR DR
JLZE LA B B4 L 6 % 46 2 0T R ot
S R A R IR T
U NENE N S L N
BT )

o T B R B

wio
ﬁii Catechin, Epicatechin, Kaempferol3-rutinoside-  Vanillic acid, Caffeic acid, p-Coumaric acid,  a-tocopherol,
) 7-rhamnoside, Apigenin 8-C-glucoside, Querce-  Ferulic acid, Sinapic, Protocatechuic, Glycoside  y-tocopherol
tin3-0-galactoside, Luteolin glycoside, Querce-  of protocatechuic, p-Hydroxybenzoic, trans-p-
tin 3-O-rhamnoside Coumaroylmalic, cis-p-Coumaric, Gallic acid,
Syringic acid, trans-Ferulic, trans-p-Coumaric,
trans-Feruloylmalic
WRE TR JEILERR R 2 252 R ) % 5
Wit K 3 3-O-LFLBE AT M 2 3-O- M A M. AR R X-FUBE YRR EFRR .
. W A iR SO A E R AR YA T 5 2 )
Cowpea Quercetin 3-O-galactoside, Quercetin 3-O-glu-  Gallic acid, Protocatechuic acid, Trans-Feru-  a-tocopherol,
coside, Quercetin diglycoside, Myricetin 3-O-  loylaldaric, p-Hydroxybenzoic, trans-p-Cou-  Yy-tocopherol
glucoside maroyaldaric, Vanillic acid, Trans-p-Coumaric,
Ferulic acid
RIHFH B,Sf:%fﬁﬁiﬁ\i‘é%ﬂ?*%%%ﬁ\
THE-3-H 4 N -3- AEZE -
- fﬁ?;&gﬁf%ﬁ BEAE 3T B SE R B Y
Kidney bean Yanidin3, 5-diglucoside, Delphinidin3-gluco- a-tocopherol,

side, Cyanidin 3-glucoside, Petrunidin3-gluco-
side, Pelargonidin 3-glucoside

y-tocopherol

IR R SO WA R R 3-O-H A hE
I A B 2R 3-O-78) % Bl 1 B8 22 3 3-O-8 45 bl
LA 3-O-% A Lo

Anthocyanins delphinidin3-O-glucoside, Petu-
nidin 3-O-glucoside, Quercetin 3-O-glucoside,
Malvidin 3-O-glucoside, Kaempferol 3-O-gluco-
side

Phaseolus
vulgaris L.

BT AT W
a-tocopherol ,
vy-tocopherol
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SHEARNESRTRFEE, TRETIEATR
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213 pg/gt,
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Table 2 Total phenolic content in legumes

xr 2

R BB 5 T vk EEPEN ZRE RS BB&aE/(mgeg )
Extraction and Determination Reference Legumes Total phenolic
. . ~ 245 5. % Green pea 1.07~1.53
NER /K /R (VORERD = VOK) 2 VZER) =702 29.5 : s
0. 5)#1K . Folin-Ciocalteu H {6 31 5 B P Yellow pea 1.13~1. 67
Extraction by Acetone/Water/Acetic acid (V ( Acetone) * [16] % % 5 & Chick pea 1.41~1.67
V(Water') : V.(Acetic acid) =70 29.5 : 0.5), Folin-Ciocal- i T & Lentils 1.02~7.53
teu colorimetric method .
#1255 % Red kidney bean 1.23~5.90
PAFR 2% 70 Y6 19 PR R $2 B . Folin-Ciocalteu 2l 22
Extraction by acetone with volume fraction of 70 % , Folin-Ci- [17] 9L 5 ¢ Cowpea 64.5~163.6
ocalteu assay
3% 5 * Faba bean 55.9
# 5. " Broad bean 23.9
P B 8026 R TR B RS b W7 N D Admkd bean 5.7
Extraction by acetone with volume fraction of 80% , vanillin [18] o
assay Wi . " Peas 22.6
2T i & Red lentil 58.0
%) 5 Green lentil 67.6
227 * White kidney bean 4.940.8
TRy $ 80 % 114 75 i 45: B . Folin-Ciocalteu F £, 75 1 5 LTBEE * Red pinto bean 93.642. 1
Extraction by acetone with volume fraction of 80% ,Folin-Ci- [19] s . .
ocalteu colorimetric method Hi M4 {4 5 Swedish brown bean 91.4+1.6
225 ¢ Black kidney bean 44.0+0.8
) 3 W Hi % Yellow peas 0.90~1. 14
/K /B VARED + VOK) 2 VIZER) = 70 2 29.5 ¢ i s }
0. 5)#1 , Folin-Ciocalteu [ A, 5 & BPLE" Green peas 0.65~0.99
Xtraction by cetoney ater cetic act cetone) 3 0 TS .entils . ~9.60
E ion by A /W / Aceti id (V(A ) [20] RESI il 4.86~9.6
V(Water') : V.(Acetic acid) =70 : 29.5 : 0. 5), Folin-Ciocal- 35 ¢ Common beans 0.57~6. 99
teu colorimetric method .
J&E W 7 ¢ Chickpea 0.98
P@\Tﬁi}\/ﬂ?ﬁV(ﬁmlﬁ]) : VOK)=1: D4#EH. Folin-Ciocalteu H Wi E S Yellow pea 1.38
1= N E s R .
Extraction by Acetone/Water (V (Acetone) : V(Water) = Lz1] i%% Green pea 113
1: 1) ,Folin-Ciocalteu colorimetric method J# W 5. Chickpea 1.44
Jii . Lentils 14. 30
PR /7K /TS BR (V (B = VOKD) = VIEERR) =70 : 29.5 ¢ BE T Pinto bean 6.77
0. 5)?%1}1,FolinfCiocalleu L‘E@,‘Fz‘i‘iﬂ]ﬂi ‘ 47255 & Red kidney 6. 85
Extraction by Acetone/Water/Acetic acid (V ( Acetone) * [21] N
V(Water) ¢ V(Acetic acid) =70 ¢ 29.5 ¢ 0. 5) , Folin-Ciocal- %t 5" Mung bean 8.23
teu colorimetric method /NG % Adzuki bean 12. 50
MR 55 5 ¢ Black eyed pea 2.14

HE e TR SR DL R MR B A R LR T T
Note:“ 7 The total phenolic content is shown as catechin equivalent;“&.” the total phenolic content is shown as Gallic equivalent.
AR P AR E S WAL 3. R 3 Bon. sk EEEI RO 0.08~4. 54 mg/g(LUJLA R H &
ETASAN N ASAN AL SR NY RS AN A e S < (CAE) )t
®3 ERZEMREWKE

Table 3 Total flavonoids content of legumes

ko

IR 7 7 i EEPEN HRELFNA B AR/ (mg g D
Extraction and Determination Reference Legumes Total flavonoids
22im T Gree > ~0 -
/K /28 (VARED : VKD + V(Z#) = 70 29,5 ¢ BRI Green pea 0087059
0. 5) 4 H, AICl; He o 3k il 2 WwH T Yellow pea 0.18~0. 32
Extraction by Acetone/Water/Acetic acid (V ( Acetone) : [15] JEE 7 Chickpea 0.18~3.16
V(Water) : V(Acetic acid) =70 : 29.5 : 0. 5), AlCl; colori- Fi 5 Lentils 0.72~2.21
metric method . .
21255 Red kidney 0.85~2.93
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4%k 3 Continued table 3

PR 7 7 27 ik ZRE A B E/ (mg g D
Extraction and Determination Reference Legumes Total flavonoids
#Hi T Yellow pea 0.09~0.17
PR/ 7K/ 28 (VORI ¢+ VKD = V(ZE) = 70 ¢ 29.5 ¢ o e ’
0. 5) 42 HL. AICL Hf8 1 52 %4 %i & Green pea 0.05~0.15
Extraction by Acetone/Water/Acetic acid (V ( Acetone) * [19] Jiit 2. Lentils 3.04~4,54
V(Water) : V(Acetic acid) =70 : 29.5 : 0. 5), AlCl; colori- %5 Common beans 0.92~4.24
metric method . .
J& 1 & Chickpea 0.72
22 (10 mol/L,10 mL) Fl Z B (1R B4 8026, 40 mL) 42
I, AlCHy T ik I E
Extraction by hydrochloric acid (10 mol/L,10 mL) and etha- [21] %% 7 Mung bean 1.49

nol ( Volume fraction of 80%,40 mL), AICl; colorimetric
method

T B AR IR YRt

Note; Total flavonoids are shown as catechin equivalent.

1.2 #4%=%

FAERENKBETW WEEET KW .o« EF
By y-A BB BE B R oA WA 5 Rl R MK,
bRAEE =M Ah . BarH Al 4 FhoE R B 0 S A MR 7R
RO REARBRGES  RR G ®WE 1,
HEPEAR EEHMM v EE MR L. EE W
MOEBEMERMEK D, K EEmH S RN
1.94~3.81 mg/g™, RO ABFH S HET LT
W oy O &3k 1. 1~10.1,60. 7~80. 9 Fl
4.6~11.2 mg/kg™ . THEME G & B G P Ay -
AR S EN 45~57 mg/kg BHM IR G E ., kU
G R ol =l U == S R S B T £ A =
FURN LA S PR A AR W] y-2E M AT LA B o0
MBS o EH Wl T A = W IR,
PR G 7 AR 7 W P P A T e R iR R
C DAPUIR il 2 A B 0P 3K i @2 1 T8 XA 78 T 2 0
LR G P R BRI & RN 62. 7 mg/kg, B SE
TOBE T NG R BTIR R S O 2. 1~25.9
mg/kg. GG HF T GEER C ERES T M T
B e e A 2R B R AR RE e B R AR TS
eI 0 N

2 kYR YIRS RN

2.1 ImEWKIER

2.1.1 RARH A ERRBAMNE  EFEL
T AR B B A AR & (BRI BT AL R RE 985
I 3% P R AR AR s 2 3k T IR R e R R R
eI 5 MUK N A A fR 2R 7= 2 5 BR el . 5 Bk
P T S (ROS) FlE M A (RNS) 42 3, iy b 5] S 1)
AL B0 R A B ORAS . — T T, — SRR
(4 R A= 5 30k 4 3 M A0 U0 AH OG 491 G 5 R 2 fef PIL
RIS TR IG5 R Oy &y K, f#
AIRE S B B2 R . 53— J7 T 33X B8O R S T BR )

WHESTI RN EE., KERRRIHME A
R R ORI 40 i
M- AEIRERY,

PLYEE R E ], A6 B 15 2 Sk A
B By 1k O AL S R IR B B sh Ak, H Sk
H Z AN IS 7 2 0 Joe S (LO « ) IR Bt 40 A
F(LOO « ) hedk A (L« )55 kA S AL N, 18
oA F COR R A A e H RS A Q W7 DL e
SR WL B . A W o o AR g A B ML AT
i by B2 265 SR RO 3 9% 500 R AL T 5 S G ) B K 9 )
FEIX A 7 o A R AR A R 1 3 SR
2.1.2 AWK JuE YR DR RE S F
FEM R 7 A DPPH « [ 1 5206 BR g 7 (DP-
PH) \ABTS" « [ i 2:3E BB I (ABTS) (k8 ¥ 8
JE 40 A 1k i 71 (FRAP), 48 1k A 1 5L W ik g
(ORAC) 41 gt EAL T M CCAA) PR S50 3 I,
G PUEALRE I WL 4. RS R 7 kA4S
AALTEMEAEAE 22 57, 2 DPPH 5L Sy % R i
AN WA Ak B, S g g R R A — e R
M- FRAP 35 K G846 I & 45 5 56 19 4 4 1k 2%
F;ORAC ¥& B B 5 57 0 & 4 i) & 3
P CAN B2 43 A 5 BE 1y b 32 7% 28 B ARG
LG 0 4 0 L R AR R B LA Trolox X4
. S MBS DPPH [ i 35 2 1 bR e 1 i
(18~19 pmol/g) , IR B 5. (Z) 14 pmol/g) I
. GENHI T SE T URT 2 pmol/g) . KA Fe?' 24
it B2 EA im0 B T R T A AR g
J1(FRAP {f) , F¥KF R 11. 79 pmol/hg, HK 2
S T.(5.83 pmol/hg) , Wi T R gk ¥ KT 1.5
pmol/hg. LI Trolox M h il B E KR T M E A
HH 5L W% 0k B8 1 CORAC) - 3 /K F &% & (131, 34
pmol/g) , Hik J2& i 5. (80. 84 pmol/g) . ¥ 5. (62. 57
pmol/g) ¥ 5.(38. 73 umol/g) , B & Al & WL F
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[20]

10 pmol/g

AN TR R SR B 2% & 2 Wy B AR AR —
(22 5 1k 5% i bt AL BE 1. Xu SV BEgE %
B 5 R 202 AR B A 0 70 V6 1R P T R
(VEED =V OK) 2 VLR =T70:29.5: 0.5
By v ST L R i A B AUfB e ST FRAP

x4 BREE

B s r A 8 52, HAR R B 704 2 1
(VL) = VK =70+ 30) # By i 84k B i 5
WU g 1 CORAC {H) f5e = 5 85 Wi 5 SR i &5 O
G G R 80 Y N R (V (Bl = V (K) =
80 = 200 FEHU Y 1Y B BTN L 45 A BT & A, DP-
PH [ iy 5L 75 BRI PR ECR

ok74- ]

Table 4 Antioxidant capacity of legumes
EE DU EERL S DPPH/ FRAP/ ORAC/ ICs0 CAA/
Reference Legumes (pmol « g~ 1) (mmol « hg™ 1) (pmol « g~ 1) (mg * mL~1)
Wi . Yellow pea 1.56~2.65 0.61~0.82 3.26~12.80
24 %i &7 Green pea 0.98~2.25 0.43~0. 86 1.73~9.95
[20] Jit . Lentils 19.07~19. 87 8.75~13.92 59.55~95.19
3% 7 Common beans 13.79~18. 95 4.07~9.70 51.13~92.73
JE % &7 Chickpea 1. 26 0.8 9.26
Wi = Yellow pea 3.58 12.8 0.78
2% Wi & Green pea 2.77 9.96 1.38
JE s 5 Chickpea 2.94 18.7 NDD
Jit 2 Lentils 19.3 95. 2 0.67
[21] BE & Pinto bean 13.8 57.8 0. 64
412 Red kidney 16. 4 76.9 NDD
2§ 5. Mung bean 16. 8 132.6 NDD
21 /N5 Adzuki bean 17.0 162. 1 NDD
MR 3 . Black eyed pea 7.07 18.9 NDD
[9] Jit & Lentils 0.3~1.41
[23] £k %7 Mung bean 11.33 3.185

7 : DPPH . ORAC 45 5 A Trolox i1 FRAP 453 L Fe? ™ 285315 1Cs0 R V5 5 Mg 41 1 50 V0 B 1y 47t 48T 300 IR e vk 3

TG 50 T AR A

s NDD R

Note:DPPH and ORAC results are shown as Trolox equivalent; FRAP results are expressed as Fe?" equivalent;ICs, represents the concen-

tration of antioxidant when tumor cell apoptosis is 50 % ; NDD means no measure dependence.

Z it ARG, 2 S e RS
e A H P AL R 7t 4 TS . Boateng
SET TR R 2 E VBIB B E 4 1200 W %
W RERE 6 min S5, R SR TR I TR i
F ) ot 52208 5 40 25 10 28 0o T IR) 2% R 6 s O B9 SR A
fie J1 (FRAP {8) 58 F & fin T F1i2 i1 (4 {4 . i DPPH
FIFR 9 5% BE 0 A R T A0 55 5 R 220 T ) L R
TR L HE bR (FRAP Il DPPH {E) & T 40 %
LA BAR W T, X AT RE S 2 Ah T ARk 2%
FUUA 0, RN TR EORBE S A1 R
fRiE M (CAA) 5 R k24 2 1 ) it 2 E A OG, JR S
G CAAHE TRE, MEEHm TG 2 fadk
9 CAA {E 38 B AR5
2.2 REEERB

2.2.1 kg HETXET GX MYk XK ILIE
YER B 58 JE# 24>, Gupta 25 BEGE T B BE — Fif

L o 2 HUC) X o B KR R B B B P B T 4
SRR W 3 i HUH) R A 2880 AR I 7 A OEL [T I H i =
P A 0T A 0 B SR R OBV . e K

Rok I AV FH AT R = J9T A A 0 Ak 2 RN At g 15 B [
YRR 45 5 A A] g 2 52 28 9 o B 1 0 1k
imi%]Q

2.2.2 Wed#r TR RB, EYE T P
OB EEGRAARMBEER AMREA—E '
T ST A K B R A I AR R 2 g AT
W 5% 22 W], J W 5 S S0 ) 2 0 I % PR /D BRI
JPRCRAE T8 259 —H OWAK, Yao %0 &t
Mg G R KK-Ay MR/ L5 5
RPN BB BE | 3% C BBk L R S O s 25 A ME [
B L H ¥ = R PR 3R EUK S #R A BT R TR s /N BRUAY
T 2 W T 22 M A B B A L R R M s
N KSF- AT B i . Ghattas 885000 8 B 5 fin 2
B R R8I B b kel B 11 BB RS AR E R
7 45 R R W] RS 0 TR IS R FOBE AL il 21048 1 K F 4
¥y 8 2 R E B XSS ) S5 R A R B AR A AT
I X

2.2.3 Mk & ACE fifj 2 —Fp i 4 5 5K 1 5% ¥
fit , 7 VR R R 2 R D R 0 16 ) e v R A
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HRHAEN . AR ERY L H ACE B I P fe 0%
REAR MR, Y A Y R R
ACE 400 ) 385 14 - R A P vh 345 1) 22 32 B
REAZIH T ACE W&k, shWiks kil ka2 & it
FH5 W B A WL B ) 8%, 4l 4R R R e A AT
il 5 R K B 1 ACE il 3 T
SR F L B TR A B 30 0 A T B L /N
W G B oy o) i W S e IR R R P
IR B 4 T8 5 KB B [ B (TC) \LDL-fiH &
PSR HDL-H [ B 5 6 YA BT AR, s 00 g B 3
R B e g ot e R R ot e Skt R R Mok D 1%
136 3 5 G B B . Huisamen 20 B E R &5
MERE 12~16 i, 25 R R B Re R 5.0 E R
TR 0 LA 2 o HLAR 23 5% i 12 560 30 400 A 4 ok 2

2.3 FRAFEIE

2.3.1 wHBmied A AR GE R R
H, O, , i 15 22 24 J5 -1 A 2 11 30 22 210 58 B 300 - A
7T 35T 4 A 3 D U A B i R R O 2k P SR
LB R T g AN A Y A A7 BE T MW Ak A FE AT LR 22
PR ELAE H 1) 20 B A% 238 15 5 ORI B & 19 HL O,
TR 9 i A 0 ) 3 . X SR MTT 35 F
EIEIN A AN RS SIS ISR I EAWANSN Ok K7/ K18
SEFN O bR A (S S A0 A A a0 40 i R HIL-
60, 51 S5 55 40 il 22 SK-OV-3., 5w 4l ig bk AGS. %
fif 68 A M bk CAL27 LK i Mg o 40 i ik SW480 L 2L i
S A = MCE-7 i 41 Ji 9 40 il 2 DU145 T i 4t
Hukk HepG2 . 25 [ 4 M ¥k Caco-2) f 346l £ FH . &%
R 20N T B Sk BT AR 96 i 40
fikk CAL27, AGS, HepG2,SW480 F1 Caco-2 & 5
AR A 5 9 B SR SWA80 4 R B A
TV 5 8 GO0 41 L R CAL27 \AGS 1 SW480
I LR T S AR P A AR L R A B ST AL
PR 1. Boue %N ] MCF-7 41 il % ok F 5% &%
FE NN SATE L)1 3 SRR PR R E S
F W LA T2 0 03 22 2 R k] MCF-7 208 i 1 34
B o

2.3.2 #FMBme AT AMKET RN
FE— € 1 AE BRSO AR R L 32 N TR AL HILA Y 4
T Bl 25 AR i R R A0 R R M AE T
(PCD) . M- KAETEMMBN, W K —RI M4
ARSI o DT {68 40 S A T 25 N I RE & A s 4k, I X
AN MAE T L TN R R TR R R M
B =R S v R A R Y A W L BE R R0
SRR T . Yuan S0 R B, R Y0 ME LK BE

Hanson

Ml DUL45 A1 HL 40 i 0 14 58 75 S5 2008 72 (E X
NARIEH FFA M L-O. g mR/N, BiE /N,
G =R R (10~70 pg/mL) REH ] AT
G I i A0 i PC-3 4 5, JOF i i 5 PC-3 41 i
T2,
2.4 H b

YRR BEHZHMESERNED XA
il A TR 2 25 4b A ST & AR P e B SR
RV A0 E S D20 SO PR E R A Y
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