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Relational Grade Analysis on Relationship of Amino Acid Contents and
Arsenic Content in Agaricus brasiliensis Under Interaction of
Selenium and Lanthanium®
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(Soil and Fertilizer Institute, Fujian Academy of Agriculture Science, Fuzhou 350013, China)

(CInstitute of Agricultural Ecology, Fujian Academy of Agriculture Science, Fuzhou 350013, China)

(Fujian General Station of Technology Popularization for Edible Fungus, Fuzhou 350003, China)

m The mixed material culture experiment was conducted, and the amino acid and arsenic (As) contents were measured
by Hitachi 8810 Automatic Amino acid Analyzer and Atomic Absorption Spectrometry (AAS). Then the relationship of
amino acid contents and As content in the fruiting bodies of Agaricus brasiliensis under the interaction of selenium (Se) and
lanthanium (La) was analyzed by grey system theory in order to provide a scientific basis for application of Se and La with
reasonable amounts to produce mushroom with low As content. The order of relational grade of the treatments was B, > B, >
B, > B, > B;, among which, B, obtained the highest relational grade with a value of 0.835 1, while B, got the lowest grade with
a value of 0.726 9. It indicated that the concentrations of Se and La had certain effects on As and amino acid contents in the
fruiting bodies of 4. brasiliensis. Under the interaction of Se and La, the order of relational grade of the 17 amino acids with
As content was Ala > Tyr > Cys > Phe > Lys > His > Asp > Ile > Thr > Val > Leu > Gly > Pro > Arg > Ser > Glu > Met. The
content of Ala had the highest relational grade with As content among the 17 amino acids with a value of 0.856 6, followed by
Tyr and Cys and the lowest was Met. Tab 5, Ref 21

[W Agaricus brasiliensis; amino acid; selenium (Se); lanthanium (La); arsenic (As); grey system theory; relational grade
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Table 1 As content (w/mg kg") and amino acid contents [w/g (100
2)"'] under different Se-La treatments

AR/ L
Amino acid/. i
Asp (X)) 2.30 2.24 2.38 2.07 1.96
Thr (Xy) 1.20 1.20 1.32 1.08 0.96
Ser (X3) L12 L12 121 0.99 0.96
Glu (X,) 3.28 4.20 4.01 3.16 2.96
Gly (X;) 1.28 1.23 139 1.07 1.00
Ala (X,) 227 2.10 2.52 1.88 1.37
Cys (X) 0.19 0.18 0.21 0.15 0.1
Val (Xy) 1.38 1.31 1.46 1.14 1.08
Met (X,) 1.55 1.77 1.71 1.88 2.00
Ile (X,) 0.94 0.86 0.99 0.74 0.72
Leu (X;,) 1.74 1.67 1.85 1.46 1.38
Tyr (X,,) 0.63 0.60 0.67 0.55 0.46
Phe (X,5) 127 1.17 132 1.05 0.96
Lys (X,,) 171 1.60 177 1.36 1.26
His (X,s) 0.57 0.56 0.62 0.48 0.41
Arg (X,0) 1.39 1.37 1.56 1.19 112
Pro (X,-) 112 1.06 1.20 0.96 0.94
As (X)) 0.11aA  0.08bB  0.10 aA 0.08 bB 0.05¢C

B,: Na,SeO; 0 mg/kg + LaCl; 0 mg/kg (Control); B;: Na,SeO; 21.905 mg/kg
+ LaCl; 17.667 mg/kg; B,: Na,SeO; 43.810 mg/kg + LaCl; 35.335 mg/kg; B:
Na,SeO; 65.714 mg/kg + LaCl; 53.002 mg/kg; B,: Na,SeO; 87.619 mg/kg +
LaCl; 70.670 mg/kg
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Table 3 Absolute differences between As content and amino acid
contents under different Se-La treatments

MEGEMEBERANL GREIL) ARSI 5H  Ammosdas B B BB B
B A X (K)brifEfk, 322, Asp (X)) 04889 04649 04112 0.5249 0.1378
. et Thr (X;) 07785 05246  0.5329  0.3525 0.0736
&2 %Eﬁﬁﬁgﬁﬂiﬂiﬂ?&m RHER Ser (X;) 07418 05614 05647  0.6984 0.3141
Table 2 Data standardization under different Se-La treatments Glu (X)) 15706 1.4099 0.1948 04863 04522
LR/ Gly (X;) 0.5858  0.4013 0.5439 0.6100 0.2506
Amino acid/As B £y 12} LEd B,
Ala (X;) 0.5744 03389 04332 0.1656 0.0320
Asp (X)) 0.6404 02911 11062  -0.6987  -1.3391 Cys (X;) 0.5651 04815 03823  0.2879 0.0108
Thr (X,) 0.3508 0.3508 1.2279 -0.5262 -1.4033 Val (Xp) 0.4679 0.3984 0.4657 0.6624 0.2663
Ser (X;) 03876 03876 12597  -0.8721  -1.1628 Met (X;) 24901 01034 11173 07485 27555
Glu (Xy) 04412 12362 08897 -0.6600  -1.0247 Tle (X;0) 03741 02577 04799 07494 0.3859
Gly (X;) 0.5436 0.2275 1.2389 -0.7838 -1.2262 Leu (X)) 0.5158 0.4294 0.4810 0.6443 0.2497
Ala (X,) 0.5549  0.1651 11282 -0.3394  -1.5089 Tyr (X;») 05372 0.3958 03907 02210  0.0283
Cys (X7) 0.5643 03078 10773 -04617  -1.4877 Phe (X5 0.3548 02806 04134  0.5207 0.1815
Val (X) 0.6615 0.2246 1.1607 -0.8362 -1.2106 Lys (X.) 0.3618 0.4447 0.3435 0.6390 0.2126
Met (X,) -1.3607  -0.0704  -0.4223 0.5748 1.2786 His (X;5) 0.6226 0.5598 0.4150 0.4054 0.0532
Ile (X;o) 0.7553 0.0839 1.1749 -0.9231 -1.0909 Arg (X;) 0.7625 0.4260 0.6464 0.6059 0.2960
Leu (X)) 0.6136 0.2557 1.1760 -0.8181 -1.2271 Pro (X;,) 0.5422 0.2104 0.6262 0.7070 0.4126
Tyr (Xi,) 0.5922 02221 1.0857  -0.3948  -1.5051 As (X;) 1.0148  -0.1384 07842  -0.1384  -1.5222
Phe (X,5) 07745 01068 11084  -0.6944  -1.2953 4 ST TN S S A B R
Lys (X,,) 07676 02709  1.0385  -0.8127  -1.2643 = 27 = =
His (X,,) 05067  0.3861 11100 -0.5791 14237 Table 4 Relational coefficients of As content and amino acid
Arg (X,0) 03669  0.2522 13414  -0.7796 -1.1809 contents under different Se-La treatments
Pro (X,,) 05872 0.0367 13212  -0.8808  -1.0643 SRR/ N 5 " X L
As (X;) 11294  -0.1737  0.6950  -0.1737  -1.4769 Amino acid/As ! ! : i 1
Asp (X)) 07970 07730  0.8211 07215 0.8930
223 WHESIER TEAERE FLXASERSESWHEE Thr (X;) 0.6853 07486  0.7670 07909  0.9307
HIBIEE A5, (K) = X(K)=X,(K) 4 3 2280 (i = Ser (X;) 06977 07343 07540  0.6630  0.8037
Lo 7). 23, Glu (X)) 04955 05101 09389 07360  0.7453
Gly (X3) 07558  0.8008 07625  0.6915 0.8337
224 MASGATEREETXHEEREESWAE Ala (X;) 07604 08300 08108 08830  1.0000
RIXBERE D IRESTRE. P =05 2) iTELEHER Cys (X;) 07642 07660 0.8351  0.8205  0.9853
BARYN, s Ao + P A Val (X;) 0.8065  0.8021 07960  0.6743 0.8261
N PR T K+ Pdoe Met (X;) 03750 09628  0.5429  0.6694  0.3370
442 3 KU AR A 43 305 R 9 B 2R, O R 72
Leu (X)) 07851 07882 07892  0.6802  0.8342
R4, Tyr (X,,) 07759  0.8033  0.8310  0.8536  0.9974
FH AT T, ST 45 e Ji Ak B g S IE 8E R /N /7R - B Phe (X)) 0.8620  0.8594  0.8201 07231  0.8691
> B, > B, > B, > B, JUHB A B CHE K, }0.835 1, By L}fs (X9 0.8583 07816  0.8546  0.6819  0.8528
o } - . e His (X,5) 07412 07349 08193  0.7683 0.9433
BROGHR BE /0, 0726 9. 5L I 640 e 2 % L 1Y 2 e 5 It Arg (X,o) 0.6907 07897 07226 06930 08121
S5 AR G ma—E . Pro (X;,) 07738  0.8975 07302  0.6603  0.7612
225 WHESEA TEAEE FIHSERSEEmMAE Relazii’;&g rade 07339 07914 07874 07269 08351
N i Order 4 2 3 5 1
WRBERAF  SURIEAY M= UND 2K 24 st 524 T T 7 52 7R T
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Table 5 Relational grade of As content and amino acid contents
and its order under different Se-La treatments

RIEFR/ He

Amino acid/As Relational grade Order
Asp (X)) 0.8007 7
Thr (X)) 0.7841 9
Ser (X3) 0.7301 15
Glu (X)) 0.6847 16
Gly (X5) 0.7684 12
Ala (X;) 0.8566 1
Cys (X;) 0.8339 3
Val (Xy) 0.7806 10
Met (X;) 0.577 17
Tle (X,) 0.7862 8
Leu (X;,) 0.775 11
Tyr (X,) 0.8519 2
Phe (X;5) 0.8264 4
Lys (X;,) 0.8055 5
His (X;s) 0.801 6
Arg (X,) 0.7412 14
Pro (X;,) 0.7642 13

A VEF TR BV B g A R R R IR AT T A Y, &
R, A0 A I G g S R 1 174 B MR T
FEBCR 2 AR, H BTy 22 5Tk 1K 93.66%, H A BT
b 2 e 33 e AR T B 0 L 4 R 2 B A A iR
FOPT W8 R s 2y 2 S, A R T a4 N O
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mg/kg ) Kb BRI, i A G T it vie BE R, A0 Ot A
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+ LaCl, 88.340 mg/kg) kb B Je % ARAAR KA, o 2 /0, e [
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T HIEH IR AR A AR A, T 2R BRI AR BRI
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