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Effects of selenium application on Se content, nutritional
compositions and antioxidant capacity in faba bean seeds

ZHANG Hua-hua. LI Fang', LI Hang-yu', GE Jun-yong', XU Dong-xu’, KANG Yu-fan'*
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. Zhangjiakou Academy of Agricultural Sciences, Zhangjiakou 075000, China)

Abstract Selenium (Se) is an essential micronutrient for both human and animals, and also affects plant metabolism. In
this study, the effects of increasing doses of Se application (0,3.1,6.2,12.4,24.8 mg Se/kg) on the yield, Se
content, nutritional and anti-nutritional substances as well as antioxidant capacity in grains of two faba bean cultivars
were investigated under a pot experiment. The analysis showed that increasing Se concentrations correlated positively
with Se content in grains and negatively with yield and raw protein content. Se contents of Chongli and Fengdou No. 6
increased by 21.3 to 35. 8 times and 4. 97 to 7. 60 times compared with each control, respectively. In addition, Se
application enhanced tannin content and 1, 1-Diphenyl-2-picrylhydrazyl radical 2, 2-Diphenyl-1-(2, 4, 6-trinitropheny!)
hydrazyl (DPPH) free-radical-scavenging potential. However, the contents of total carbohydrates and phytic acid were
affected slightly and were not statistically significant. The results also indicated that effects of Se on those changes
studied differed among faba bean varieties. Therefore, for the production of Se-enriched food the recommended Se
concentrations should be based not just on Se content in grains,but also on the yield and changes of both nutrients and
anti-nutrients. Se treatment at low concentration of 3. 1 mg/kg was suitable for production of Se-enriched faba bean
according to this study.
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Table 1 Grain yield and selenium content in grains of two fava bean cultivars subjected to Se applications
vt 7t Se 4k B/ Fri/ W/ % i 7 £ A5 %L il 5 A/ H Ak
Variety (mg/kg) (g/pot) Rate of (mg/kg) Times of (pg/pot) Times of
Treatment Yield increase Se content increase Total Se increase
SALEE CK 17.6 ab 0.19 ¢ 3.34
Chongli Sel 18.7 ab 6. 25 1,23 b 21.3 79. 10 22.68
Se2 19.8 a 12. 50 5.57 ab 28.3 110. 29 32.02
Se3 15.9 b —9.66 7.38 a 37.8 117. 30 34.12
Sed 11.0 ¢ —37.50 7.00 a 35.8 77.00 22.05
K& 65 CK 10.2 a 0.78 b 7.96
Fengdou No. 6 Sel 9.7 ab —4.90 4.66 a 4.97 45. 20 4.68
Se2 9.0 ab —11.77 5.60 a 6.18 50. 40 5.33
Se3 8.8 ab —13.73 6.37 a 7.17 56. 06 6.04
Sed 8.0b —21.57 6.71 a 7.60 53.68 5.74

T« [ 5B 5 A RN B R ORTE 0.05 K P25 8%, T,

Note: Values followed by different letters within a column are significantly different at the 0. 05 level. The same as below.

2.2 WMMBBEFNEMEFRSHEZME

- SR b BN AN AT LA W A G R B
ORGSR E —CEmW., HE2E
HH AT Ak AT DL R AT R AR 2R 1 A e A R A Ak
PRI (24L& & o >24. 8 mg/kg, RUE 6 5 >
12.4 mg/kg) . & WAL T 78 5 RLHL R 11 5.
BRI G 6 57 Sel AFEHE (& & & T CKL(H
I E S, 2 P Tk R RLAF 4 B
B AN S A ] . %F S 4L % B & L M A 4

DL Se2 Ak (4. 84 %), L Sed Fr @5 (5. 41%) 5 1fi
S 6 5 A7 AR 45 4 o B it A0 i A9 34 i 1
Jin.Sed HE @ E PR, ESBERAE T 17. 8%,
Sed e T KUK 6 5 AR IK 43 5 i dR i (7. 35%0)
3 T BRI A A T e A BT SR AL AR AT
BAHUE S RZEIF LR EZR ., BRAKIEED
it BRI A R A B &R R L A
BEAS A% 5L Rl P L 006 b B )R ORL R B K AL A W &
B TR EES.
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Table 2 Effects of selenium applications on nutrient compositions in
grains of two fava bean cultivars %
vt o Se 4b 3 HE A HLET 4 MUK 53 Sl K AL A W
Variety Treatment Crude protein Crude fiber Crude ash Carbohydrate
SiEE CK 26.52 a 4.97 ab 4.32 a 56.4 a
Chongli Sel 24.62 ab 5.26 ab 3.36 a 5.3 a
Se2 24.69 ab 4.84 b 4.36 a 56.5 a
Se3 24. 34 ab 5.02 ab 4.72 a 55.7 a
Sed 22.46 b 5.41 a 4.44 a 55.1 a
KEZ 65 CK 21.10 a 6.24 b 4.85 b 59.7 a
Fengdou No. 6 Sel 23.43 a 6.40 ab 4.91 ab 57.8 a
Se2 20.53 a 6.53 ab 4.98 ab 57.9 a
Se3 15.90 b 6.61 ab 4.53 ab 57.2 a
Sed 15.88 b 7.35a 5.68 a 56.4 a

2.3 M EEHFNRERBISNEM

A B it G e, T DA [ AR S e — S 0 IR W)
M. M3, 2 F s Sk R A R & i 32
A B 5 M /N L 52 AL A SRR AE R B AR
FEFE N 17.37~17.75 mg/g. AT 6 5 KF R AH 2
FE LT EIY 19, 13~19. 56 mg/g., #5 Ab 3L [H]
PE s N RIS Al
T, AL G R T & AR Se3 b X AR
SBERBT 7.63%., KE 6 587 HELE Se2 M

Sed b FE I 23 B e X MR B E R T 24. 8% M
23.6%,
K3 FARABERELENESEFANESRSSENHI

Table 3 Effects of selenium applications on anti-nutrient

compounds in grains of two fava bean cultivars

mg/g
Se 4b 3 T f# Phytic acid BA 7 Tannin

Treatment 23 %G RKE 65 SilwEd RKE65
CK 17.53 a 19.56 a 4.85 b 7.42 b
Sel 17.37 a 19.36 a 4.90 ab 9.03 ab
Se2 17.75 a 19.13 a 5.00 ab 9.26 a
Se3 17.45 a 19.48 a 5.22 a 8.26 ab
Sed 17.55 a 19.28 a 5.07 ab 9.17 a

2.4 WXIEEAFHIRENY DPPH BB EFRER

Eﬁm‘]

AR R G B DPPH [ fh 38 47 S0 10K = X5
A AR TR TE PR BE AT VA 2 0] 5T A v
(I1C:) AR 2 B DPPH [ th 275 R ) sk . filf b
A AR PR AR TE Y T X RRCE D R
[FIRAE £ H 19 1G5, , CK . Sel . Se2.Se3 1 Sed 4b ¥ i
SEAL A TR ORL B B By 1Cs, 43 il A 28. 1,25, 9,
20.0.,18. 3 F123. 1 mg/mL; Ht 58 Ak g bifi vie B 52 R ke
B 5 A R ) e F, o Se2 Fil Se3 Ab PR 4T

40+ 2

SIS TIT A

R 5 BE /(mg/mL)

& \

N §

. .

of |11 .

\ \

0 & 1 L &
4L AT Chongli X T7.6'5 Fengdou No.6
O CK M Sel N Se2 N Se3 N Se4

AF/NE FEALR 0. 05 KCPAEAE . E 25
Values followed by different letters are significantly
different at the 0. 05 level.
1 AEWEREALE 2 FHEITHFARIY
&k DPPH HHER &
Fig.1 DPPH free-radical-scavenging potential in
grains of two fava bean cultivars subjected

to doses of Selenium
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AL BEE T RR, CK.Sel,Se2,Se3 il Sed 4b
FRY RS 6 5 R B B By 1Cs, 43 i Sy 33, 7.
21.9.23.8.27.5 1 22.9 mg/mL,H  Sel.Se2 K&
Sed AEFRAYHTE AL B E = TR, LA S, -
SV Al my LA e A OOFF R $R B XF DPPH A H
R BRAE T B m R R PTAE A TR M X R RE AT RL
T AR T B G Y 45
2.5 MEIEIRHIIE XML

FH R 4 AT 0L, S AL 4 SO R oAl B i SR B

JrEr BT A A AR R S A G KUK 6
o KPRLAG 5 5 R AT A 2 A A A 2 A G
Mo SALAR TS R 6 S5 AFRLAN & -5 Rk 5 Y
DPPH [ fy 35 Br 1 (] 1Cs0 om0 Z [AI A7 7E A . 35
AHSRE . 2 b A TOFF LA 5 8 5 K | R K AR
BRI R Z BDF R E A OCE. 2 Mk BFF
kivh 37 & B 5 DPPH A iy B BR J1 Z [0 77 15 {2
FH A O TSR 1 RLER 4 LK 2 LR K AR
BRI Z 8] R SRR 2

R4 2HEERMHFHESEEFRSSEMERNSSER DPPH BHEFR A Z BIMEX M

Table 4 Correlations between indexes determined in grains of two fava bean cultivars

i fif BIRWSr OB IRy DPPH
Variety Nutrients Anti-nutrients [Q(OFD)
ik 4=l HH 2T 4t MUK 53 KA E Y T 2 By
Crude protein  Crude fiber  Crude ash Carbohydrate  Phytic acid tannin
£l 5 —0.533" 0.317 0.005 —0.180 —0.095 0.520°  —0.677*
A Se content
Chongli
DPPH 0.225 0.020 —0.024 0.216 —0.158 —0.650" 1. 000
(IC50)
s i 5 —0.288 0.517" 0.135 —0.213 —0.169 0.418 —0.747"
6 = Se content
Fengdou
No. 6 DPPH —0. 180 —0.419 —0.096 0.270 0.226 —0.640" 1. 000
(I1C50)

Heox 5 oxx 3 BIEIR 0.05 f10.01 KP2EFRE.

Note: * and ** mean significant differences at 0. 05 and 0. 01 probability level, respectively.

RIE & . N
3.1 BEEFNFEEWSENEN

il 22 LD ) R A D 5 A R AR L DA T BN
PRI S MR o F 5 2 WD 3 R R G Ak JEAS AT
DA i £ ) B 0 G 7K1 1B SR A (L 808 A 1 0
JBU AT AR o 4R A L VR B T X A A
HA 2 T R 38 2 52 i A8 ) 00 A= B R0 O A R
R R Y = i ST s B E WS HE
SR (<10 mg/ke) BB BEfE 1 FOR B AR K 4R
T A W 7 MR R 5 R AR A 0 7 R OR B O
CE N U R 7/0 AN i a1 1T N O N
F¢ rp AL A kPR R 7 B (<26, 2 mg/kg)
AT I8 AL I AT A R ) 20 52 06 A e

X5 AT A e H Al 1R AR S F 5 R A A A
R 6 5 552 4L A TR A AN [A] L FF kL™ 5 Al vk i
) T AS DB I R I R B B B L ik m]
R 5 i ol Xt AT 17 AU A 6, XK RO R
AT SR VR (A BIF ST 6 WA L A [w) i Aol ke G %) 2 o
Fm AL [ AE AR S D R 22 5 . ZE R U Nl
Bf, Sl A SR AR AT RE D 255 T R 6 5 R fL
o4 0.19 mg/kg, UK 6 54 0. 78 mg/kg) . {H I &
TG e o 3 s S5 AL A A I B A B R T
RUEL 6 55, A ULAS ] A 5 o Al 1Y) 3R AR RE ) A7
e R 25 57

Pappa %57 Hi3H R A A I 09 & G 5 i ol
0.024~0. 444 mg/kg, ¥k 0. 165 mg/kg, ik
6 XF B8 A TORERL RN B S U R A — B A
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P 4. 97 %), HLBE A BE 4k 22 18I0, b A v i e 4
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