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Ultrasound-assisted digestion using choline chloride-oxalic acid deep eutectic solvent for macro and microelements determination in rice by ICP-OES
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Fig. 1s. FT-IR spectra of the synthesized DESs and the initial reagents

Table1s ANOVA for Quadratic model
	Source
	Sum of Squares
	df
	Mean Square
	F-value
	p-value
	

	Model
	14.04
	9
	1.56
	17.03
	0.0006
	significant

	A-ChCl/OX
	0.1882
	1
	0.1882
	2.06
	0.1948
	

	B-DES mass
	3.32
	1
	3.32
	36.23
	0.0005
	

	C-UAE time
	6.47
	1
	6.47
	70.66
	< 0.0001
	

	AB
	0.0173
	1
	0.0173
	0.1888
	0.6770
	

	AC
	0.0595
	1
	0.0595
	0.6501
	0.4466
	

	BC
	1.67
	1
	1.67
	18.21
	0.0037
	

	A²
	1.56
	1
	1.56
	17.02
	0.0044
	

	B²
	0.1429
	1
	0.1429
	1.56
	0.2517
	

	C²
	0.4285
	1
	0.4285
	4.68
	0.0673
	

	Residual
	0.6410
	7
	0.0916
	
	
	

	Lack of Fit
	0.6348
	3
	0.2116
	136.39
	0.0002
	significant

	Pure Error
	0.0062
	4
	0.0016
	
	
	

	Cor Total
	14.68
	16
	
	
	
	


Table S2 Analysis results of target analytes in GSB1 by ICP-OES
	Analysis content
	GSS 1

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	Concentrations determined of REEs (mg/kg) (n=7)
	1382 
	24.5 
	113 
	389 
	16.6 
	7.2 
	4.66 
	21.8 
	1315 

	
	1281 
	24.8 
	109 
	397 
	16.1 
	6.9 
	4.41 
	23.2 
	1305 

	
	1413 
	23.6 
	107 
	409 
	17.3 
	7.1 
	4.78 
	22.0 
	1297 

	
	1344 
	25.3 
	115 
	411 
	16.7 
	7.3 
	4.28 
	21.6 
	1304 

	
	1343 
	23.9 
	111 
	387 
	16.3 
	7.1 
	4.73 
	21.2 
	1297 

	
	1334 
	24.6 
	111 
	393 
	16.1 
	6.9 
	4.60 
	20.6 
	1296 

	
	1370 
	23.8 
	113 
	397 
	16.7 
	7.4 
	4.92 
	21.8 
	1266 

	Average value (mg/kg)
	1352 
	24.4 
	111 
	398 
	16.5 
	7.10 
	4.63 
	21.7 
	1297 

	Reference value (mg/kg)
	1380 
	25 
	110 
	410 
	17 
	7.6 
	4.9 
	23.0 
	1360 

	Relative error (%)
	-2.0 
	-2.6 
	1.3 
	-3.0 
	-2.7 
	-6.6 
	-5.6 
	-5.5 
	-4.6 

	Standard deviation (mg/kg)
	41.8 
	0.62
	2.8 
	9.3 
	0.4 
	0.2 
	0.2 
	0.8 
	15.3 

	Relative standard deviation (RSD) (%)
	3.1 
	2.5 
	2.5 
	2.3 
	2.5 
	2.6 
	4.7 
	3.7 
	1.2 

	Δlog C
	-0.009 
	-0.011 
	0.005 
	-0.013 
	-0.012 
	-0.029 
	-0.025 
	-0.024 
	-0.021 


Table S3 Analysis results of target analytes in GSB21 by ICP-OES
	Analysis content
	GSS 1

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	Concentrations determined of REEs (mg/kg) (n=7)
	1282 
	22.6 
	113 
	394 
	10.1 
	7.2 
	1.67 
	13.1 
	1202 

	
	1224 
	22.9 
	114 
	420 
	11.7 
	7.3 
	1.73 
	13.6 
	1190 

	
	1236 
	24.1 
	109 
	384 
	10.5 
	7.1 
	1.63 
	13.9 
	1222 

	
	1242 
	23.0 
	110 
	420 
	11.6 
	7.4 
	1.65 
	12.4 
	1185 

	
	1226 
	22.4 
	115 
	408 
	11.4 
	7.7 
	1.64 
	14.0 
	1273 

	
	1289 
	22.3 
	122 
	405 
	11.3 
	6.9 
	1.63 
	12.9 
	1222 

	
	1221 
	23.2 
	110 
	414 
	10.6 
	7.2 
	1.72 
	13.0 
	1226 

	Average value (mg/kg)
	1246 
	22.9 
	113 
	406 
	11.0 
	7.3 
	1.67 
	13.3 
	1217 

	Reference value (mg/kg)
	1300 
	25 
	110 
	420 
	10.6 
	7.5 
	1.7 
	13.0 
	1270 

	Relative error (%)
	-4.2 
	-8.3 
	3.0 
	-3.2 
	3.8 
	-3.2 
	-2.0 
	2.1 
	-4.2 

	Standard deviation (mg/kg)
	28 
	0.6 
	4.3 
	13.5 
	0.6 
	0.2 
	0.04 
	0.6 
	29.6 

	Relative standard deviation (RSD) (%)
	2.3 
	2.7 
	3.8 
	3.3 
	5.5 
	3.4 
	2.4 
	4.4 
	2.4 

	Δlog C
	-0.018 
	-0.037 
	0.013 
	-0.014 
	0.016 
	-0.014 
	-0.009 
	0.009 
	-0.018 


Table S4 Determination of target analytes in actual rice samples using the developed and reference methods by ICP-OES (n=3, P=0.95, F=19, t=2.78)

	Analysis content
	1

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1322 
	1337 
	34.1
	33.2
	113.2 
	112.0 
	248 
	244 
	10.6 
	10.7 
	23
	22.3
	2.39 
	1.93 
	12.6 
	12.9 
	1647 
	1518 

	
	1343 
	1257 
	33.8
	32.1
	119.4 
	115.6 
	252 
	236 
	11.3 
	10.8 
	22.5
	25.3
	2.24 
	2.14 
	14.0 
	12.3 
	1618 
	1574 

	
	1383 
	1298 
	34.7
	34.7
	115.2 
	106.4 
	255 
	228 
	11.0 
	10.6 
	21.7
	23
	2.29 
	2.09 
	12.5 
	12.9 
	1633 
	1547 

	Average value (mg/kg)
	1349 
	1297 
	34.2 
	33.3 
	116 
	111 
	252 
	236 
	11.0 
	10.7 
	22.4 
	23.5 
	2.30 
	2.05 
	13.0 
	12.7 
	1633 
	1546 

	Standard deviation (mg/kg)
	30.6 
	40.0 
	0.5 
	1.3 
	3.2 
	4.6 
	3.5 
	8.0 
	0.4 
	0.1 
	0.7 
	1.6 
	0.07 
	0.11 
	0.84 
	0.35 
	14.50 
	28.01 

	F
	1.71
	8.11
	2.1
	5.2
	12.33
	5.73
	2.1
	5.86
	3.7

	t
	0.75
	0.38
	0.57
	1.13
	1.54
	0.41
	1.36
	0.55
	1.78

	R(%)
	96
	97
	96
	94
	98
	105
	89
	97
	95


	Analysis content
	2

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1126 
	1094 
	30.9 
	28.1 
	118.1 
	105.9 
	379 
	304
	9.1
	9.6
	22.7 
	20.5 
	2.01 
	1.68 
	13.32 
	12.44 
	1305 
	1181 

	
	1194 
	1048 
	29.8 
	29.1 
	121.6 
	112.4 
	332
	315
	9.4
	9
	21.4 
	19.9 
	1.91 
	1.93 
	13.56 
	13.26 
	1424 
	1253 

	
	1242 
	1224 
	30.3 
	26.0 
	131.8 
	110.6 
	337
	321
	8.7
	9.8
	22.1 
	21.2 
	2.06 
	1.67 
	12.96 
	11.42 
	1469 
	1233 

	Average value (mg/kg)
	1188 
	1122 
	30.3 
	27.8 
	123.8 
	109.6 
	349
	313
	9.1 
	9.5 
	22.1 
	20.5 
	2.0 
	1.8 
	13.3 
	12.4 
	1399 
	1222 

	Standard deviation (mg/kg)
	58.1 
	91.2 
	0.59 
	1.59 
	7.1 
	3.3 
	25.8 
	8.6 
	0.35 
	0.42 
	0.7 
	0.6 
	0.07 
	0.14 
	0.30 
	0.92 
	84.6 
	37.3 

	F
	2.5 
	7.2 
	4.52 
	8.96
	1.4 
	1.12 
	3.7 
	9.3 
	5.14 

	t
	0.41 
	0.93 
	2.46 
	2.41 
	0.55 
	1.38 
	0.95 
	0.57 
	2.74 

	R(%)
	95 
	91 
	89 
	90 
	104 
	93 
	88 
	93 
	87 


	Analysis content
	3

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	718 
	608 
	23.7 
	18.4 
	125 
	117 
	319 
	301 
	11.5 
	10.9 
	7.80 
	7.65 
	1.58 
	1.43 
	12.2
	10.2 
	1557 
	1358 

	
	684 
	656 
	19.8 
	19.0 
	127 
	113 
	309 
	284 
	12.2 
	10.4 
	7.56 
	7.74 
	1.60 
	1.49 
	11.9
	11.1 
	1413 
	1411 

	
	669 
	634 
	20.8 
	17.6 
	120 
	110 
	314 
	278 
	11.4 
	10.3 
	7.44 
	7.56 
	1.53 
	1.45 
	12.7
	10.7 
	1487 
	1393 

	Average value (mg/kg)
	691 
	633 
	21.4 
	18.3 
	124 
	113 
	314 
	288 
	11.7 
	10.5 
	7.60 
	7.65 
	1.57 
	1.46 
	12.3
	10.7
	1486 
	1387 

	Standard deviation (mg/kg)
	25.3 
	23.7 
	1.98 
	0.71 
	3.40 
	3.51 
	5.2 
	12 
	0.45 
	0.35 
	0.18 
	0.09 
	0.04 
	0.03 
	0.40 
	0.45 
	71.8 
	26.9 

	F
	1.14 
	7.90 
	1.1
	5.3
	1.71 
	4.15 
	1.23 
	1.3
	7.12 

	t
	1.41 
	2.57 
	1.79 
	1.26 
	2.00 
	0.32 
	1.99 
	2.07 
	2.11 

	R(%)
	92 
	85 
	91 
	92 
	90 
	101 
	93 
	87 
	93 


	Analysis content
	4

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1084 
	984 
	23.0 
	25.4 
	150 
	129 
	316 
	322 
	9.46 
	9.44 
	16.9 
	16.0 
	2.27 
	2.18 
	15.39 
	14.5 
	1472 
	1275 

	
	999 
	964 
	22.6 
	23.7 
	157 
	142 
	344 
	310 
	9.91 
	9.25 
	18.7 
	16.8 
	1.99 
	2.14 
	15.56 
	15.2 
	1469 
	1341 

	
	1066 
	948 
	24.1 
	23.6 
	140 
	136 
	308 
	308 
	9.79 
	9.19 
	16.7 
	16.9 
	2.02 
	2.06 
	15.73 
	15.3 
	1444 
	1259 

	Average value (mg/kg)
	1050 
	965 
	23.2 
	24.2 
	149 
	136 
	323 
	313 
	9.72 
	9.29 
	17.4 
	16.6 
	2.10 
	2.13 
	15.6
	15.0 
	1461 
	1292 

	Standard deviation (mg/kg)
	44.4 
	18.0 
	0.75 
	0.99 
	8.63 
	6.64 
	18.7 
	7.4 
	0.23 
	0.13 
	1.08 
	0.52 
	0.15 
	0.06 
	0.17 
	0.46 
	15.4 
	43.1 

	F
	6.06 
	1.7 
	1.69 
	6.32 
	3.19 
	4.27 
	6.47 
	7.2 
	7.8 

	t
	2.71 
	0.58 
	1.18 
	0.74 
	1.88 
	0.95 
	0.32 
	0.72 
	2.28 

	R(%)
	92 
	104 
	91 
	97 
	96 
	95 
	102 
	96 
	88 


	Analysis content
	5

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1110 
	1223 
	11.3 
	11.9 
	151 
	135 
	320 
	293 
	13.9 
	12.4 
	15.4 
	14.5 
	2.55 
	2.43 
	18.3 
	19.1 
	1278 
	1301 

	
	1076 
	1174 
	11.4 
	13.0 
	144 
	133 
	314 
	282 
	14.1 
	13.0 
	16.9 
	15.3 
	2.65 
	2.33 
	17.4 
	19.2 
	1296 
	1318 

	
	1153 
	1106 
	11.8 
	12.5 
	147 
	124 
	314 
	298 
	14.4 
	12.6 
	15.2 
	15.4 
	2.49 
	2.22 
	18.2 
	18.6 
	1340 
	1324 

	Average value (mg/kg)
	1113 
	1168 
	11.5 
	12.5 
	147 
	131 
	316 
	291 
	14.1 
	12.7 
	15.8 
	15.1 
	2.56 
	2.33 
	17.9 
	18.9 
	1305 
	1314 

	Standard deviation (mg/kg)
	38.2 
	58.4 
	0.26 
	0.55 
	3.52 
	5.79 
	3.65 
	7.7 
	0.25 
	0.31 
	0.96 
	0.48 
	0.08 
	0.11 
	0.5 
	0.3 
	31.9 
	11.9 

	F
	2.3 
	4.3 
	2.7
	4.4 
	1.6 
	4.0 
	1.8 
	2.52 
	7.15 

	t
	0.54 
	1.01 
	1.65 
	1.90 
	2.68 
	0.93 
	1.26 
	1.77 
	0.47 

	R(%)
	105 
	108 
	89 
	92 
	90 
	95 
	91 
	105 
	101 

	Analysis content
	6

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1110 
	1010 
	20.5 
	18.6 
	128 
	117 
	367 
	359 
	15.5 
	14.6 
	8.26 
	6.53 
	3.49 
	3.57 
	22.4 
	21.3 
	1278 
	1184 

	
	1074 
	977 
	20.2 
	20.4 
	124 
	126 
	389 
	339 
	16.3 
	14.2 
	8.32 
	7.56 
	3.57 
	3.61 
	21.5 
	18.0 
	1316 
	1230 

	
	1104 
	961 
	21.0 
	18.4 
	128 
	115 
	384 
	348 
	15.6 
	13.7 
	7.86 
	7.07 
	3.53 
	3.75 
	22.9 
	20.4 
	1240 
	1035 

	Average value (mg/kg)
	1096 
	983 
	20.6 
	19.2 
	127 
	119 
	380 
	349 
	15.8 
	14.2 
	8.15 
	7.06 
	3.53 
	3.64 
	22.3 
	19.9 
	1278 
	1150 

	Standard deviation (mg/kg)
	19.3 
	24.7 
	0.4 
	1.1 
	2.1 
	5.8 
	11.6 
	10.2 
	0.4 
	0.5 
	0.3 
	0.5 
	0.04 
	0.09 
	0.73 
	1.72 
	38.0 
	102 

	F
	1.6 
	6.3 
	7.7 
	1.28 
	1.2 
	4.2 
	5.6 
	5.6 
	7.2 

	t
	2.65 
	0.72 
	0.72 
	1.78 
	2.07 
	1.23 
	0.69 
	0.79 
	0.72 

	R(%)
	90 
	93 
	94 
	92 
	90 
	87 
	103 
	89 
	90 


	Analysis content
	7

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	975 
	940 
	15.7 
	15.8 
	119 
	109 
	418 
	376 
	13.6 
	13.9 
	14.2 
	12.9 
	3.29 
	3.11 
	19.2 
	17.2 
	1330 
	1344 

	
	925 
	945 
	16.1 
	16.0 
	111 
	116 
	414 
	381 
	13.5 
	12.2 
	13.9 
	13.1 
	3.32 
	3.07 
	18.0 
	18.4 
	1356 
	1344 

	
	990 
	965 
	15.8 
	16.7 
	118 
	104 
	424 
	394 
	14.3 
	13.5 
	14.3 
	12.2 
	3.27 
	2.98 
	17.5 
	17.4 
	1334 
	1360 

	Average value (mg/kg)
	963 
	950 
	15.9 
	16.2 
	116 
	110 
	418 
	384 
	13.8 
	13.2 
	14.1 
	12.7 
	3.29 
	3.05 
	18.2 
	17.6 
	1340 
	1349 

	Standard deviation (mg/kg)
	34.0 
	13.2 
	0.21 
	0.47 
	4.23 
	6.08 
	5.15 
	9.48 
	0.44 
	0.87 
	0.20 
	0.45 
	0.03 
	0.06 
	0.85 
	0.63 
	14.0 
	9.24 

	F
	6.62 
	5.2 
	2.1 
	3.4 
	4.0 
	5.0 
	5.4 
	1.81 
	2.30 

	t
	0.58 
	0.37 
	0.60 
	2.12 
	0.41 
	1.77 
	2.16 
	0.52 
	0.58 

	R(%)
	99 
	102 
	95 
	92 
	96 
	90 
	93 
	97 
	101 


	Analysis content
	8

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1692 
	1572 
	11.0 
	10.4 
	131 
	130 
	323 
	278 
	22.4 
	21.9 
	10.7 
	9.8 
	3.96 
	3.85 
	15.7 
	16.4 
	1212 
	1216 

	
	1629 
	1638 
	11.4 
	9.2 
	127 
	133 
	354 
	299 
	19.5 
	22.6 
	10.8 
	8.8 
	3.82 
	3.46 
	14.5 
	15.4 
	1176 
	1234 

	
	1602 
	1602 
	11.2 
	10.2 
	125 
	139 
	302 
	285 
	22.3 
	22.8 
	9.4 
	9.3 
	4.11 
	3.61 
	16.6 
	16.2 
	1238 
	1354 

	Average value (mg/kg)
	1641 
	1604 
	11.2 
	9.9 
	128 
	134 
	326 
	287 
	21.4 
	22.4 
	10.3 
	9.3 
	3.96 
	3.64 
	15.6 
	16.0 
	1209 
	1268 

	Standard deviation (mg/kg)
	46.18 
	33.05 
	0.20 
	0.64 
	3.30 
	4.58 
	25.88 
	10.9
	1.65 
	0.47 
	0.78 
	0.50 
	0.15 
	0.20 
	1.04 
	0.54 
	31.13 
	75.02 

	F
	1.95 
	10.3 
	1.9 
	5.70 
	12.13 
	2.48 
	1.8 
	3.78 
	5.8 

	t
	0.65 
	1.14 
	0.79 
	2.08 
	1.26 
	1.17 
	0.96 
	0.47 
	0.46 

	R(%)
	98 
	89 
	105 
	88 
	105 
	90 
	92 
	103 
	105 


	Analysis content
	9

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1161 
	1063 
	11.5 
	10.2 
	158 
	176 
	342 
	299 
	10.9 
	9.6 
	9.5 
	9.3 
	2.37 
	2.27 
	28.7 
	25.8 
	1287 
	1118 

	
	1111 
	1027 
	10.6 
	9.5 
	170 
	180 
	302 
	310 
	11.8 
	9.9 
	9.8 
	8.6 
	2.49 
	2.16 
	27.4 
	27.4 
	1281 
	1077 

	
	1171 
	973 
	10.0 
	9.9 
	162 
	162 
	316 
	295 
	9.5 
	10.5 
	9.8 
	8.8 
	2.32 
	2.23 
	28.7 
	23.8 
	1224 
	1153 

	Average value (mg/kg)
	1148 
	1021 
	10.7 
	9.9 
	163 
	173 
	320 
	301 
	10.7 
	10.0 
	9.7 
	8.9 
	2.39 
	2.22 
	28.3 
	25.7 
	1264 
	1116 

	Standard deviation (mg/kg)
	32.2 
	45.3 
	0.75 
	0.35 
	6.11 
	9.46 
	20.3 
	7.50 
	1.19 
	0.46 
	0.19 
	0.37 
	0.09 
	0.06 
	0.75 
	1.78 
	34.8 
	37.8 

	F
	2.0 
	4.62 
	2.4 
	7.34 
	6.60 
	3.7 
	2.51 
	5.7 
	1.2 

	t
	1.62 
	1.37 
	0.57 
	1.45 
	0.90 
	1.20 
	1.81 
	0.84 
	2.26 

	R(%)
	89 
	92 
	106 
	94 
	93 
	92 
	93 
	91 
	88 


	Analysis content
	10

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1346 
	1193 
	12.5 
	13.1 
	125 
	117 
	354 
	332 
	15.5 
	17.9 
	7.11 
	6.71 
	2.81 
	2.89 
	18.5 
	16.5 
	1494 
	1242 

	
	1295 
	1266 
	13.5 
	10.4 
	130 
	124 
	362 
	350 
	16.2 
	16.2 
	7.85 
	6.77 
	2.94 
	3.12 
	17.8 
	16.2 
	1434 
	1307 

	
	1366 
	1202 
	12.8 
	11.7 
	116 
	107 
	356 
	322 
	16.7 
	17.2 
	7.90 
	6.32 
	2.80 
	2.97 
	17.3 
	17.2 
	1512 
	1391 

	Average value (mg/kg)
	1336 
	1220 
	12.9 
	11.7 
	124 
	116 
	357 
	335 
	16.2 
	17.1 
	7.62 
	6.60 
	2.85 
	2.99 
	17.9 
	16.6 
	1480 
	1313 

	Standard deviation (mg/kg)
	36.5 
	39.7 
	0.51 
	1.35 
	6.74 
	8.21 
	4.19 
	14.2
	0.60 
	0.83 
	0.44 
	0.25 
	0.08 
	0.12 
	0.60 
	0.50 
	40.8 
	74.5 

	F
	1.2 
	6.9 
	1.5 
	11.4 
	1.9 
	3.25 
	2.2 
	1.47 
	3.3 

	t
	1.68 
	0.51 
	0.55 
	0.93 
	0.65 
	2.39 
	0.71 
	1.45 
	1.29 

	R(%)
	91 
	91 
	94 
	94 
	106 
	87 
	105 
	93 
	89 


	Analysis content
	11

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1329 
	1175 
	21.2 
	20.6 
	125 
	110 
	308 
	297 
	12.4 
	10.9 
	8.30 
	6.90 
	2.70 
	2.58 
	13.1 
	11.4 
	1376 
	1202 

	
	1322 
	1234 
	22.1 
	19.4 
	116 
	117 
	318 
	276 
	13.1 
	12.0 
	7.82 
	7.17 
	2.82 
	2.77 
	13.3 
	13.2 
	1350 
	1252 

	
	1364 
	1193 
	21.0 
	18.8 
	131 
	115 
	292 
	305 
	12.7 
	11.9 
	7.78 
	7.44 
	2.70 
	2.54 
	12.6 
	10.6 
	1362 
	1253 

	Average value (mg/kg)
	1338 
	1201 
	21.4 
	19.6 
	124 
	114 
	306 
	292 
	12.8 
	11.6 
	7.97 
	7.17 
	2.74 
	2.63 
	13.0 
	11.7 
	1363 
	1236 

	Standard deviation (mg/kg)
	22.6 
	30.2 
	0.6 
	0.9 
	7.3 
	3.3 
	13.3 
	14.7 
	0.3 
	0.6 
	0.29 
	0.27 
	0.07 
	0.12 
	0.37 
	1.30 
	13.2 
	29.1 

	F
	1.8 
	2.1 
	4.84 
	1.2 
	3.0 
	1.16 
	2.8 
	12.6 
	4.8 

	t
	2.63 
	1.20 
	1.75 
	0.54 
	1.12 
	1.70 
	0.52 
	0.55 
	2.53 

	R(%)
	90 
	91 
	92 
	96 
	91 
	90 
	96 
	91 
	91 


	Analysis content
	12

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1566 
	1510 
	12.8 
	12.1 
	149 
	137 
	390 
	394 
	13.6 
	11.5 
	6.03 
	5.43 
	3.65 
	3.71 
	14.5 
	12.3 
	1352 
	1288 

	
	1523 
	1518 
	13.3 
	12.4 
	139 
	145 
	397 
	370 
	13.5 
	12.8 
	5.77 
	4.86 
	3.69 
	3.70 
	13.5 
	12.5 
	1378 
	1280 

	
	1590 
	1550 
	13.0 
	13.2 
	147 
	142 
	401 
	376 
	14.3 
	13.2 
	5.80 
	5.22 
	3.63 
	3.68 
	13.9 
	13.6 
	1356 
	1334 

	Average value (mg/kg)
	1560 
	1526 
	13.0 
	12.6 
	145 
	141 
	396 
	380 
	13.8 
	12.5 
	5.87 
	5.17 
	3.66 
	3.70 
	14.0 
	12.8 
	1362 
	1300 

	Standard deviation (mg/kg)
	33.9 
	21.2 
	0.3 
	0.6 
	5.3 
	4.1 
	5.7 
	12.7 
	0.4 
	0.9 
	0.14 
	0.29 
	0.03 
	0.02 
	0.53 
	0.68 
	14.2 
	29.5 

	F
	2.55 
	4.5 
	1.65
	4.9 
	4.1 
	4.0 
	4.0 
	1.7 
	4.3 

	t
	0.92 
	0.48 
	0.52 
	0.74 
	0.87 
	1.41 
	1.51 
	1.01 
	1.21 

	R(%)
	98 
	96 
	97 
	96 
	90 
	88 
	101 
	92 
	95 


	Analysis content
	13

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	836 
	813 
	24.3 
	23.9 
	114 
	110 
	475 
	453 
	13.8 
	13.5 
	13.3 
	11.4 
	2.15 
	2.16 
	18.2 
	15.6 
	1261 
	1102 

	
	859 
	773 
	22.6 
	22.6 
	120 
	115 
	467 
	477 
	13.0 
	11.6 
	13.0 
	12.0 
	2.12 
	2.34 
	17.8 
	15.9 
	1241 
	1190 

	
	843 
	766 
	26.2 
	22.8 
	115 
	100 
	483 
	462 
	13.4 
	12.6 
	12.7 
	11.6 
	2.20 
	2.07 
	17.6 
	16.8 
	1299 
	1083 

	Average value (mg/kg)
	846 
	784 
	24.4 
	23.1 
	116 
	108 
	475 
	464 
	13.4 
	12.6 
	13.0 
	11.6 
	2.16 
	2.19 
	17.9 
	16.1 
	1267 
	1125 

	Standard deviation (mg/kg)
	11.6 
	25.7 
	1.8 
	0.7 
	3.4 
	7.8 
	7.9 
	12.2 
	0.4 
	1.0 
	0.34 
	0.33 
	0.04 
	0.14 
	0.32 
	0.60 
	29.6 
	57.0 

	F
	4.9 
	7.17 
	5.2 
	2.4 
	5.7 
	1.07
	12.2 
	3.5 
	3.7 

	t
	1.40 
	1.10 
	0.59 
	0.51 
	0.50 
	2.37 
	0.13 
	1.73 
	1.44 

	R(%)
	93 
	95 
	93 
	98 
	94 
	90 
	101 
	90 
	89 


	Analysis content
	14

	
	K
	Na
	Ca
	Mg
	Mn
	Fe
	Cu
	Zn
	P

	
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES
	MAD
	DES

	Concentrations determined of target analytes (mg/kg) (n=3)
	1024 
	969 
	15.7 
	15.8 
	150 
	123 
	413 
	372 
	21.4 
	20.1 
	14.8 
	14.9 
	3.14 
	2.79 
	13.4 
	10.8 
	1406 
	1289 

	
	1114 
	1012 
	16.1 
	14.8 
	143 
	151 
	408 
	386 
	19.0 
	19.4 
	13.9 
	13.1 
	3.18 
	3.04 
	12.6 
	11.6 
	1374 
	1228 

	
	1054 
	976 
	15.8 
	15.3 
	138 
	122 
	411 
	369 
	20.3 
	18.9 
	14.3 
	12.2 
	3.21 
	2.86 
	12.3 
	13.0 
	1380 
	1263 

	Average value (mg/kg)
	1064 
	986 
	15.9 
	15.3 
	144 
	132 
	411 
	376 
	20.3 
	19.5 
	14.3 
	13.4 
	3.18 
	2.90 
	12.7 
	11.8 
	1387 
	1260 

	Standard deviation (mg/kg)
	46.0 
	23.1 
	0.2 
	0.5 
	5.8 
	16.7 
	2.7 
	9.4 
	1.2 
	0.6 
	0.44 
	1.38 
	0.04 
	0.13 
	0.60 
	1.09 
	16.9 
	30.9 

	F
	3.98 
	5.8 
	8.3 
	11.9 
	3.71 
	9.8 
	11.0 
	3.4 
	3.3 

	t
	1.97 
	0.66 
	0.41 
	2.17 
	0.73 
	0.38 
	1.25 
	0.51 
	2.37 

	R(%)
	93 
	96 
	92 
	91 
	96 
	94 
	91 
	92 
	91 




