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Figure S1 TEM images of Fe,O3; NPs (A), TiO, NPs (B), and CuO NPs (C).

Table S1. Characterization details of three NPs

Dissolution
NPs Size Zeta potential Conductivity pg L1
nm mV mS/cm
pH=7.0 pH=8.1
Fe,0; 20 -10.49 0.0516 <0.2 <0.2
Ti0, 5 -17.23 0.0492 <0.2 <0.2
CuO 40 -12.70 0.0513 627 133

Note: The dissolutions of Fe,O5; and TiO, NPs were below the limit of detection.

Table S2. The physical and chemical properties of soil

Organic ~ Mineral ~ Ammonium Nitrate  Available  Available

Test
.. matter nitrogen nitrogen nitrogen phosphorus potassium  pH
indicators
gkg'! mg kg'! mgkg!  mgkg'  mgkg! mg kg'!
Results 10.1 18.3 15.1 32 6.7 74.1 8.1
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Table S3. The total content of 17 amino acids in fresh peanut grains

Amino Cu Fe Ti (mg-kg™)
acid Control 50 500 Control 50 500 Control 50 500
1.07 £0.02¢ 1514 0.10b 1.65%0.30a
+ R +
1.76 £ 0.06 - ; o 1.76 £ 0.06 134003 032+002 1.76 £ 0.06 . ; .
76 £0.06a 0460, .76 T 0.06a 76T 0.06a (74%0.14
0.4620.02¢ ) 3¢+ .03b 0.301£0.004 0.66 *0.04a * 136%0.16a
Asp 0.37£0.02a 1807 0.05¢c 02940015 0.37 £ 0.02a X . 0.37%0.02a 284+05]a 029 % 0.00
. — V. . — V. a
0.73%X0.03a + 0.731£0.03a 0.73%0.03a 090%0.15
Thr 0.62%0.03¢ 4 56+ 0.03b 0.61 £0.03b  2.54+0.14b ' 2% 0.62£0.08a
Ser  2:92%0.09a 039+0.02 23040078 2.92£0.09a 2265 0,09 0.83 + 008 292%0.092a (57+0.11a 527 % 0964
. — V. . — V. . — U. a . — V.
Glu 089003 0.15%0.006 0.69  0.04b 089+ 0.03 0.73 £ 0.04b b 0.89% 0.0 b 0.74 £ 0.06
. L 0. . L 0. . — U.U6a
+ + + +
Gly 059 . 0.01a J]: 0.47 £ 0.02b 059 . 001 0.4710.01c 0.51%0.03b 059 . 001a 027 ; 0.03a 0.45 £ 0.04b
Ala  021%0.02a 0512002 0.21 £0.02a 02110026 071 t0.14
N N © 0.17%+001b N 0.22%*0.01a 0.2210.04a N ? 031%0.02a
Cys 0.76 £ 0.03a (.08 £ 0.004 0.76 £ 0.03a 0.76 £ 0.03a b
y N 0.59 % 0.03b N 0.58X0.02b 0.65% 0.04b N N 0.55%0.04b
val  0.1310.007 b 0.13 £ 0.007 0.13£0.007 0.15%0.03a
0.06 £0.01b 0.12X0.004 0.13%0.006 0.14%0.01a
Met a 0.33£0.01c a a 0.48 £ 0.09a
0.38 £ 0.02b a a 0.38 £ 0.03a
Ile 0.49%0.02a 070+ 0.02c 0.49 £ 0.02a 4 4 04910.02a 1.04%0.192
0.82 £ 0.04b 0.39%£0.01b 0.43 £0.03b 0.83 £ 0.08a
Leu  1.08%003a 033t0.02¢ 1.08 £0.03a N 4 1.08X0.03a 0491 0.07a
0.40 £ 0.03b 0.851£0.03b 0.94%0.07b 0.49 £ 0.02a
Try  049%0.02a 04710003 0,58+ 0.035 0.49 £ 0.02a 04040026 043 % 0,03 04910.02a 0.72%+0.14a 0.56 £ 0.07b
Phe (751 0.01a c ' ; ‘ 0.75%0.01a 0’58 R 0'03 0'66 N 0‘05b 0.75%0.01a b ' J_r '
0.44 £ 0.02b 581 0.03¢c 0.66 T0. 0.44 £ 0.02a
Lys  054%0.04a 038%0.003 0.54 £ 0.04a 0.5410.04a 056%0.10a
. 0.2710.01b 0.48 £0.01b 0.51%0.03a 02710022
His 0.35%0.01a c N 0.35%0.01a 0274 001 b 0.35%0.0l1a 0.34 £0.06a +
1.52 £0.05b 27%0.01c 1.34 £0.14b
Arg  178+0.10a 0.23%0.001 1.78 £0.10a 4 1.78%0.10a 1.75%0.31a
Pro 0.40 £ 0.02b 1.4310.05b 0.3110.02b 0.40 £ 0.05b
0.55 % 0.04a c 0.55 % 0.04a 0.55%0.04a b
< 11361043 042 %0026 1.57%0.09b 1146t 106
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1.07 £ 0.06¢ c 0.46 £ 0.03b 0.50 £ 0.09a
0.33 £0.001 12.67 £ 0.76 b

c b 14.07 £ 2.50
9.19 £ 0.07¢c a
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Rest amino acids contents in grain
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Figure S2. The content of the remaining amino acids in NP treated
peanut grains
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Figure S3. Summary of the amino acid content in NP treated peanut
grains involved GSH biosynthesis, polyamine biosynthesis, as well as
the glycolytic pathway and the citric acid cycle.
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Table S4. The relative contents (%) of 18 fatty acids in fresh peanut grains

Fatty
acid
C10:0
C12:0
C14:0
C15:0
C16:0
C16:1
C17:0
C18:0
C18:1n9c
C18:2n6¢
C18:3n3
C20:0
C20:1
C21:0
C20:2
C22:0
C22:1n9
C24:0

Cu Fe Ti (mg-kg™)

Control 50 500 Control 50 500 Control 50 500
0.02t001a 003%00la 0.03%0.0la 0.02t001a 003X00l1a  0.03%0.0la 0.02t001a 003%00la 0.02%0.01a
0.01 £0.002a 0.02%0.005a 0.02%£0.004a  0.01 £0.002a 0.02FX0.004a 0.02F£0.003a  0.01£0.002a 0.01 £0.003a 0.02%0.005a
0.05%001a 004100032 004%0002a 0.05£0.0la 0.04£0.00la 0.04£0.0la 0.051001a 0.0410.004a 0.04£0.004a
0.011X0.001 0.077X0.12a 0.016%X0.01a  0.011 £0.001 0.009 £ 0.0004 0.009 £ 0.001 0.011X0.001 0.008 £0.001 0.009 £ 0.0004
a 10.80£0.33a 1046 0.39a a b b a b b
10980432 0.07£0.01a 0.06 £0.003a 109810432 107710242 1046 0.27a 10.98 £ 0.43a 10.22%X0.39a 10.41 £0.34a
0.07%0.02a 006t001b 0.0810.01ab 0.0710.02a 0.06*0.002a 0.06 X 0.004a 0.07%0.02a 0.06*0.001a 0.05%0.002a
0.10£0.02a 534F026a 5.0l T0.68a 0.10+0.02a 0.07£0.005a 0.08X0.0la 0.10+£0.02a 0.07£0.005a 0.07£0.01a
46310452 448712022 46.18+095a 46310452 457F028a  4.76%0.05a 46310452 529%051a 4701025
4560 £0.77a 3295t 1.18a 32.03t0.69a 4560 0.77a 46.62EX1.53a 474510472  4560%0.77b 49.09+093a 46.44£091b
3269t 0.21a 0.07%0.01a 0.09%0.02a 32.69%0.21a 3232%131a 31.71£0.35a 32.69£0.21a 30.23%X091b 32.8710.58a
0.08£0.004a 1.66+£0.10a 1.66*0.05a 0.08£0.004a 0.07%£0.0la  0.09%0.04a 0.08£0.004a 0.06X0.01b  0.06 £ 0.003b
1.55%£0.04a  0.73%0.04a  0.77 £ 0.09a 1550042 1.5110.03a 1.54 £0.03a 1550042 152%0.08a 1.53%0.02a
0.78£0.03a 0.033%0.0la 0028*0.0la 0.78£0.03a 0.74£0.09a  0.70 £0.03a 0.78£0.03a 0.65%0.05b 0.72£0.03ab
0.034X0.002 0.018%0.001 0.021%£0.002  0.034£0.002 0.035%0.002a 0.027£0.01a 0.034£0.002 0.019%0.001 0.018£0.01b

a a a 0.018 £0.001b  0.018 £ 0.001 a b 0.015£0.001b
0.021 £0.001 2.11%0.19a 2.30%+0.29a 0.021 £0.001 2.03*025a b 0.021 £0.001 0.015%0.001 1.93 % 0.02ab
a 0.05%0.01a 0.07%0.02a a 0.04£0.02ab 1.95%0.10a a b 0.03 £ 0.01b
217%0.15a  1.09%0.07a 1.14%0.15a 2170152 1.03%0.12a  0.03%0.001b  2.17%0.152a 1.74T0.14b  1.05%0.07ab
0.07 £0.02a 0.07 £ 0.02a 1.02 £ 0.06a 0.0710.02a  0.03 £0.002b
1.13£0.07a 1.13£0.07a 1.13£0.07a  0.92 £0.06b
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Figure S4. The remaining fatty acid content in NP treated peanut grains
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Table S5. The resveratrol content in fresh peanut grains

Replicate Fe Ti Cu (mg/kg)
Control
number 50 500 50 500 50 500
1.6 2.1
1 <0.1 <0.1 <0.1 1.7 2.7
1.5 2.5
2 <0.1 <0.1 <0.1 1.7 2.1
1.8 2.0
3 <0.1 <0.1 <0.1 2.1 2.2
1.63f01 220%02
Average <0.1c <0.1 <0.1 5 . 1.83 £0.23b 233%0.32a
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