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Abstract: The effects of iron and zinc biofortification on mineral elements and nutrient substance in soybean sprouts during germination
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were investigated. Soybean seeds were soaked and cultured with.different concentrations of ferric sulfate (0~56 pg Fe/mL) , zinc sulfate (0~100

pg Zn/mL), and mixture solution, respectively. Four mineral €lements were measured by Flame atomic absorption spectrometry(FAAS). The

results showed that all the methods could increase the co d zinc after soybean germination, and there was no significant difference

in the effect of copper content (p > 0.05).. The results of ed that iron content in sprouted soybean seeds increased significantly (p
< 0.05) as the internal Fe concentrations-increased by 450.59% (Fe§04+ZnSO4, 16.8~33.6 pug Fe/mL, 30~60 pg Zn/mL) and 203.74%(FeSO,,
16.8~33.6 pg Fe/mL), respectively. The addition of ZnSO, during iron biofortification could promote the iron accumulation of soybean sprouts,
while FeSO, had a negative impact on zinc accumulation of soybean sprouts during zinc biofortification. Ferritin content increased during

culturing in doses of 16.8~33.6 ug/mL of FeSOgz with-30~60 pg/mL of ZnSO,. The antioxidant activity of soybean was the strongest during

culturing in doses of 39.2 ug Fe ¢S04 and 70 ug Zn/mL ZnSOA4. In conclusion, we demonstrated that iron and zinc fortification during the

germination process had a positi iron and ferritin accumulation of soybean sprouts.
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Fig.5 Ferritin content (Fe, pg/mg dry matter) in seeds and
sprouted soybean seeds germinated in different concentrations
of FeSO, and ZnSO,
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germinated in different concentrations of FeSO4 and ZnSO,
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PBEAK 91.32%, SE40 b AR GHE & EIGHE A KR, W/NERRERF R TaT, DL 3 Fioy
14.67~19.33 pg/mL, SE5G a 40 K& R & 25t PR BE R ERPURMCE TR, el TR
LA 8.56%~42.77% . Fasaei 25> & HIZkSRAL M TS METTR R ERSTUER, 5B
S PBL A E TR KA, AR, YEV 5T HARYE F 25
By PEAERAERE YN ISR i Bk EAAAE e
=1 FERESRFEFBUTRERETHTHS®EE

Table 1 Total iron content (ng/ g dry matter) in seeds and sprouted soybean seeds germinated in different concentrations of FeSO4 and

ZHSO4
T HA R/ (ug/mL) S4F/(ug/e) | 4
Fe 7Zn FeSO, (a) ZnSO, (b) FeSO4+ZnS0, (ab)
TEaM - - 50.254+2.03" 50.254+2.03¢ 50.25+2.03"
o oxm - - 79.68+4.17% 79.68£4.17° . [ 796841750
5.6 10 87.50+5.974 56.324+5.105% 95.17+6,55""
112 20 97.00+6.32°° 56.86:+4.238% 5045441
16.8 30 118.00+7.20%° 56.6742.26°% 346.894¢
224 40 152.63+9.385° 59 83%5.53%4 276.67+9.86™
- 28.0 50 143.67+6.125 6033368 183.50+7.134°
el
g 33.6 60 120.95+7.09"2 62.6744.365 130.50+7.544¢
39.2 70 95.23+7.56"° 71.8346.555° 105.67+7.29%"
44.8 80 74.6745,675 33:45.245% 100.05+6.36""
50.4 90 67.00+5.325% 6 5.565¢ 126.00+8.644¢
56.0 100 60.96+4.555¢" 57.63+3.228% 150.00+7.254¢

i R AT RR B AR KA 4 £ R E IR KB FE AT, P ABRE R TR A £ 7RI A NG AT

B EHKF A p<0.05.

R 2 TERE
Table 2 Total zinc content (ug/g dry matter) in seeds

TRERETHTHHSE

soybean seeds germinated in different concentrations of FeSO, and

(Znso,
B4R /(ng/mL) 4% /(ug/e)
Fe 7n FeSO, (a) ZnS0O, (b) FeSO,+ZnSO, (ab)
Tam - - 46.32+1.23! 46.32+1.23! 46.32+1.231
st RE.48 - - 77.1143.65" 77.11£3.65" 77.1143.65'
56 77.25+12.97%" 123.08+18.50%¢ 95.63+11.10%B"
‘1.2 20 87.55+9.32¢¢" 180.17+12.962 126.56+13.235¢
( 16.8 30 96.00+9.20°" 300.4249.78%° 156.67+12.26""
22.4 40 105.92+10.38% 425.13+15.26* 200.00+£9.53"
i 280 50 114.50+11.12¢ 523.00+20.04"* 246.98+10.68™
R
33.6 60 125.75+11.09%¢ 520.32+17.26" 284.62+12.36%
39.2 70 152.75+13.56%¢ 483.59+14.20%° 317.17£12.55%
44.8 80 183.25+12.67°° 459.26+16.24*° 358.00+9.245
50.4 90 148.42+10.32%¢ 432.17421.62%° 351.58+10.56%
56.0 100 209.25+9.55% 405.16£16.33% 326.12+12.22%°

i R AT RR AR KA 4 £ R FHA KB FEAT, F—FAaR EREA RRRE £ 7 RIHA NG TR

B E MK p<0.05.
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R 3 TERESRFERBUTAERETHTRIESE

Table 3 Total copper content (ng/g dry matter) in seeds and sprouted soybean seeds germinated in different concentrations of FeSO,

and ZnSOy
T HF K/ (ug/mL) A E/(ug/e)
Fe Zn FeSO, (a) ZnSO, (b) FeSO,+ZnSO, (ab)
Taum - - 10.62+0.59% 10.62:£0.59° 10.62+0.59"
X R4 - - 11.17+1.30% 11.17£1.30° 11.17£1.30™
5.6 10 11.17+1.56% 10.46+0.424% 11.17+1.63%%°
112 20 11.1742.03%% 11.17+0.85 9.1740.12%°
16.8 30 13.00+£1.08" 9.33+0.635° 9.17+1,96™
224 40 13.25+0.52 9.46+0.535% 13.00£1.024°
N 28.0 50 11.17+0.485% 10.85+0.415 12:36+0.58"*
A 33.6 60 9.21£0.06™ 11.1742.56"%°
39.2 70 10.45+0.0848< 161,034
44.8 80 11.04:+0.84%° 114131 420
50.4 90 11.17£0.25%% 11.15+0.65"°
56.0 100 9.16+0.65%¢ 10.23:£0:78 5 11.17+0.79%%¢

E: BT AR B IRRAH AR 0 £ 7 R EHW A KB FEET, Fl—7|40F B /REMF REIRE 69 27 L EHA B FEHET;
B E MK p<0.05.

R4 TEIRERIFESS

Table 4 Total manganese content (ng/g dry matter) in seeds and sprouted soybean seeds

TRERETH

AN
h e

minated in different concentrations FeSO,

and ZnSOy
B IARE (pg/mL) #EF/(ng/g)
Fe 7n 0O, (a) ZnSO, (b) FeSO4+ZnSO, (ab)
w4 - - 05 17.28+1.05° 17.28+1.05°
Sl - - : 14° 3.12+0.14° 3.12+0.14°
5.6 10 18.834139° 18.23+0.46"% 1.50+0.06"¢
112 20 19671524 19.05+0.284% 2.17+0.43"¢
168 30 24.67+1.20% 19.330.76% 2.17+0.09%¢
224 4 40 24.31+1.16* 14.67+0.95% 7.67+0.15°
et 28.0 50 19.67+0.95% 15.0620.54% 4.50+0.35%
33.6 60 18.76+0.547¢ 15.62:0.355% 3.83+0.34%
\ 392 70 19.52:£0.34"% 14.67+1.05% 4.50+0.31<
( 44.8 80 19.33+0.46" 17.00+1.695 5.33+0.43%
50.4 90 20.50+0.89"% 17.42:1.055 4.50+0.03%
56.0 100 20.65+0.574° 17.58+1.245 6.17+0.51<
E: Fl—A AR AR R A0 £ 7 R H WA KE FHET, Fl—7HE T REMH REREE £ 7R EWA B FEET;
REMKF A p<0.05.
3 L YIS pNEE 20 T 1 I (oSS = A 3 S T N

WAL RKH, FeSO4 5 ZnSO, BN S
FRR IR IR T K G k. B, MR,
PR T, KREBREEH I mNAITEN
FeSO4+ZnS0,, FeSO4, ZnSOy4, #E5 = FNKAR
b 77139 ZnS04, FeSO44+ZnSOy4, FeSO4. FeSOy [

SR 19.22%~57.78%. ZnSO, AEMSAEEEk K

KRR TR LR

=
"

W, $em 7RG RS = 6.70%~81.27%, {E—EK
FEVEH (30~60 pg Zn/mL) PWEETHREEE H & &,
ZnSO, HIER T KGR, XK E MBI TE B3 5
Wi, EAIHERE RIS R. 3 R IRRAL AN K S
], FeSO4 REMSIRT KE H
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i, FeSO45 ZnSO, FIRTANINET, HoR &k
1Ko 3 FEFRIRATIN K G RSP IS P im0
HEBEER (p>0.05). ALIKEE, 56~56 g
Fe/mL, 10~100 pg Zn/mL IR E FRImI AL REME
RE KBRS, e, Bk BEEAER
SN K S0 AR TR O 3R RS S B e
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