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Hfects of increased atmospheric CO, concentration
on nutrient quality of wheat grain
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Abstract The protein contents, protein yields, relative contents of amino acids in protein and main nutrient elements
contents of wheat grains were measured under ambient and increased CO, conditions, and effects o increased atmo-
spheric CO, concentration on nutrient guality of wheat grains were analysed. The results showed that the protein con-
tents and total amino acids contents of wheat grains decreased. The protein yields, methionine and phenylalanine con-
tents increased by 13.1% - 19.7%, 8.2% - 29.6% and 7.0% - 17. 9 % under elevated (550 and 750u mol/ mol)
CO,, compared to the ambient air CO, concentration. At the same time, the amino acid scores of the grain proteinin-
creased by 3.1 and 4. 6. It was asofound that P, Fe and K contents of wheat grains decreased by 8.9% - 11. 8 %,
7.5%- 10.8% and 2.5% - 7.7 %. However, Zn, Se and Mg contents of wheat grains increased by 11.3% -

34.4%, 11.1%- 44.4% and 10.6 % - 13. 6 % at two high CO; levels.
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Table 1l Protein content and protein yidd of wheat grain afected by high CO; leves
CO, / / / / /
(@ mol- mol~ 1) D % (g (100g )Y ! % e ! %
350(CK) 41.3+1.1 100 14.8+0.3 100 6.1+0.2 100
550 47.3+1.4 114.5 14.6+0.2 98.6 6.9+0.2 113.1
750 51.6+1.5 124.9 14.2+0.2 95.9 7.3+0.3 119.7
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Tabe 2 Changesof amino add compostion in wheat gran under '
different elevated CO; levels o (100¢g ) ( ),
CO; / @ mol- mol ~ 1) ' '
350(CK) 550 750
A 0.74 0.70 0.71 3 COz
Thr” 0.52 0.53 0. 49 . . - .
Table3 Contents of indipensable amino acid in wheat grain
Sr 0-58 0-55 0.57 protein and amino acid soores under different devated
Qu 3.89 3.84 3.72 CO, levels mg g
a 0.50 0.42 0. 44
y FAO/ WHO o, / G mol- mol )
Ala 0.48 0.54 0.55
Cys 0.29 0.25 0.23 350(CK) 550 750
vd” 0.61 0.59 0.58 Thr 40 35.1 36.3 34.5
Met * 0.29 0.31 0.36 vd 50 41.2 40. 4 40.8
lle” 0.57 0.55 0.51 Met 35 19.6 21.2 25. 4
Leu” 0.90 0.89 0.86 lle 40 38.5 37.7 35.9
Tyr 0.25 0.28 0.27 Leu 70 60. 8 61.0 60.6
Phe” 0.91 0.96 1.03 Phe 60 61.5 65. 8 72.5
Lys” 0.42 0.44 0. 44 Lys 55 28.4 30.1 30.9
Try” 0.31 0.28 0.24 Try 10 20.9 19.2 16.9
His 0.36 0.38 0.42 100 51.6 54.7 56.2
Arg 0.49 0.48 0.45 : = /
Pro 1.48 1.38 1.31 %100
13.59 13.37 13.18
4.53 4.55 4.51 2.3 CO,
/g 33.33 34.03 34.22
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Table4 Hfect of devated CO, concentration on the contents of nutrient dementsin wheat grain
CO, / w
{4 mol- mol ) P(mgg ) K(mgg') cCad(mgg') Mg(mgg') Felgg') zn/@ggh
350(CK) 4.16+0. 18 3.62+0.21 0.69+0.04 1.32+0.08 69.41+2.31 23.67+1.03
550 3.79+£0.15 3.53+0.18 0.65+0.02 1.46 +0. 05 64.22+2.56 26.34+2.25
750 3.67+0.17 3.34+0.14 0.76 £0.04 1.50+0. 09 61.89+1.93 31.81+1.88
co, / w/ gg?
¢'mol- mol " ) Mn Cu S Na Mo [
350(CK) 28.27+1.90 5.59+0.23 0.09+0.01 57.01+#3.21 3.18%0.33 1.71+0.09
550 30.69+2.61 5.54+0.18 0.10+£0.01 53.23+4.35 3.03+0.18 1.83+0.13
750 30.43+2.32 5.32+0.31 0.13+0.02 55. 65 + 3. 86 2.96+0.29 1.86+0. 12
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