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Abstract: [ Objective | Red bud taro is a typical multi—seed taro type.and its quality and flavor rank first
in taro varieties. It is nourishing for both young and old people and excellent as both medicine and food.
Clarifying the genotypical differences in the natural enrichment ability of red bud taro and screening out the
local varieties with high enrichment of beneficial elements and low enrichment of harmful elements will provide
the theoretical basis and practical guidance for the genetic improvement and the variety choice with high—yield,
high—quality, good nutrition and safety.[ Method ] 21 local varieties of red bud taro widely planted in different
areas were used as the experimental materials and planted in the same field.The contents and accumulation
amounts of beneficial elements including iron (Fe) , zinc (Zn) , selenium (Se) , magnesium (Mg) , and harmful
elements including cadmium (Cd) , chromium (Cr) , lead (Pb) , mercury (Hg) and arsenic (As) in their fresh
cormels were analyzed by inductively coupled plasma mass spectrometry (ICP-MS) , and their natural
enrichment abilities were comprehensively identified and evaluated by fuzzy membership function method,
entropy weight technique for order preference by similarity to ideal solution (EW-TOPSIS) and fuzzy
comprehensive evaluation method. [ Result | The results showed that there were high differences in the fresh
cormels yield of red—bud taro local varieties , the yield of HY09(Jiaxing, Zhejiang)was 4.5 times as that of HY 10
(Kunming, Yunnan).The natural enrichment ability (content and accumulation amount ) of fresh cormels in local
varieties was significantly different. There were significant or extremely significant differences in the contents
and accumulation amounts of different beneficial and harmful elements in either the fresh cormels of the same
local variety or the same beneficial and harmful elements in the fresh cormels of different local varieties.Among
the beneficial elements, the content and accumulation amount of Mg were the highest, followed by Fe and Zn,
and those of Se were extremely low. The differences of Zn content and accumulation amount were the largest
among varieties, followed by Fe and Se, and those of Mg were the smallest. Among the harmful elements, the
content and accumulation amount of Cd and Hg were the highest and the lowest, respectively; the Cd and As
differences among varieties was the largest and the smallest, respectively. The enrichment capacity for Cd in
fresh cormels of different local varieties was strong, the enrichment capacity for Mg was medium, and the
enrichment capacity for other elements was very small.The content and accumulation amount of Se with Fe, Cr,
Hg and As, Fe with Zn, Cr, Hg and As,Zn with Cr, Hg and As, Mg with Cd, Cr with As,and Hg with As in fresh
cormels were significantly and positively correlated.[ Conclusion | The comprehensive analysis showed that the
natural enrichment ability of fresh cormels from different local varieties of red bud taro could be divided into
three categories (high, medium and low) , HY 14 (Yongzhou, Hunan) had high enrichment ability, HY4 (Wuxi,
Jiangsu) and HY20 (Ganzhou, Jiangxi) were of medium enrichment ability, and the other varieties were of low
enrichment ability.
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Tab.1 Basic information of experimental materials

R JE 7= 5 ) 5 JE 7 i, s
Code Original area Shop name Code Original area Shop name
HYO1 PNNEE=S E HYI2 e L R
HY02 JTARERS WA HY13 IR FHIL T
HY03 = A M =RS HY14 WA A /NG A
HY04 LI T8 R b HY15 Pu AR L VFEZAR L
HYO05 e T A it IR 3RS HY16 TR T LAUE
HYO06 T i A ] A HY17 SIS TK AR
HY07 T /MR HY18 e o RFERY)
HYO08 TR T AR HY19 TV T Pl 1] SR el
HY09 WriT 5% TR R HY20 VLG M EHMRE
HY10 payea) 2oL LG HY21 FANEE AN A F A bl
HY11 Wil 4x4e W AR F AR
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TEETE. T202144H 20 H R RGEREHLAGT £ R AR 1500 5 e i 50 o0 R 1 sold, I
LA I8 GB 36600—2018 AR EFHAT , 25 L0 &5 1 0.63 me/kg, FF 25 & 119.86 mg/kg, £k %5 & 25 173.33 mg/kg,
BE S B 360.76 mg/kg, 5 0.11 mg/kg, 5% & & 61.76 mg/kg , 4% 7 5 28.56 mgrkg, 7K & & 0.25 mg/kg,
fifi 5 1 9.80 mg/kg .

1.3 Rt

TR R T WL mE R BB AL IX 2 HES . WK A0 20 m, BEESEALIA 2 m, B8 I 96 0.3 m, 3R E &, Y
JAE 58 2.0 m BARAPIX . 20214E5 H 21 H AT/, /XK 7~8 em, BEBEXU T A4, 178 0.5~0.55 m, BR IR
0.27~0.33 m, % £ 30 000 #f/hm’ AR 3% FREE Y M 7 o LA BRAEA T -
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(R Z F R %) B BRI 255 PP FIA5 43 T RIS 0 = AIRHEA T A AR & SR s R Be I IR HET B e X 4%
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R EE AL 7307 R H Excel 2019 58 1. 77 25 50 HT SEWISR & pRER BRI 45 i R 29 1 BOR
ZEAVERIFI 25 707 44 5% ] SPSSPRO S5 343 B 4 f4F kA7

2 HBREHR

21 ARLAFFHARMTEFF~ENER

R T2 25 2 b J i OB f8F F 2 7= 1 2 896.5 kg/hm’ (HY10) ~12 993.0 kg/hm® (HY09) , -5
8 636.1 kg/hm®, b ifli 22 24 2 435.7, fie o 7= i J2 e I 1 119 4.5 %, 28 S R BCK 28.2% , 7 FE MR W35 22
7 (F£2),
22 AELAFFHATSMFHTFFARTENEEER
221 HuHEAELTER

ANTRIELZE 3 17 St RloR i 1 TP 25 0 R & AP EE R 22 57 (3R 3) , Mg & 1 fie i (nx10° merkg)
I Fe 2 (nx10" mg/kg) Fll Zn 75 1 (nx10" mg/kg) 8 1 E0EZE (10 £5) 5 Se & B AR (nx107 mg/kg) | I
Mg & AR S N ECR S (10°65 ) | H Fe Al Zn & 1Al 4 N E0E S (1045 ) o 38 3 AT AT, AR 21 25 2 b )y
Fhpr et 7 p A — AR LR S EAEE KRB E 25, BIREI R . (1) Mg & #7E 76.58 (HY03) ~
175.18 mg/kg(HYO7) , e KAH /AR /IME N 2.29, FI{E R 120.30 mg/kg; (2)Fe f i 7F 2.32(HY 19)~13.61 mg/kg
(HY14) , i KAG/H/ME R 5.87 , S FH1H H9 7.63 mg/kg; (3)Zn & H:7E 2.30(HY03) ~57.16 mg/kg (HY14) ,
B KA/ B/ IME g 24.85, SF- 341 49 8.12 mg/kg ; (4)Se Fr i 1E 5.92(HY04~20.72 wg/kg (HY17) , e K AH /%



55 4 3] R ToR A58 AN [ 212 4 7 il B 54 11 4R 58 A TC R BB ) 1 M SO - 871 -

R2 AELFFMARMOHEFFE~=
Tab.2 Yield of fresh cormels from different red bud taro local varieties

S gt 2 A e i g 7 e L S T L
&i %ﬁi‘ijij;i/ gi %ﬁﬁj}z;:i/ gi %ﬁ%iji;g/

/ Yield of fresh cormels ’ Yield of fresh cormels ) Yield of fresh cormels
HYO1 8956.5 ¢ CD HY09 12993.0a A HY17 47085k G
HY02 9247.5 de CD HY10 2896.5LH HY18 8947.5e CD
HYO03 7758.0h E HY11 674851 F HY19 8 497.5 fg CDE
HYO04 9604.5 d BC HY12 8796.0 ef CDE HY20 12 256.5 ab A
HYO05 9091.5 de CD HY13 60945 F HY21 9124.5 de CD
HYO06 10674.0c B HY14 9528.0d BC
HYO07 8 107.5 gh DE HY15 8 433.0 fg CDE
HYO08 125145aA HY16 6381014 F

AR AR /NG 7B 00 3 3R AR U7 it o ] 22 5340 88 3 (P<0.01) 12 2% (P<0.05)
The different uppercase and lowercase letters after data indicate significant difference at 0.01 and 0.05 levels among different
local cultivars, respectively.
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Tab.3 Differences in beneficial element content of fresh cormels from different local varieties of red bud taro

- 4 H Content B 4E 280 Enrichment coefficient

f: BR/(mg-kg")  BR/(mg-kg™)  PE/(mg-kg™) W/ (ug-ke') B # o 0]

Mg Fe Zn Se Mg Fe Zn Se
HYO1 90.76 h FGH  6.20 h GH 2.721K 13.65 f EF 0.2516 0.00025 0.02269 0.02167
HYO02 104.82 g EF 524141 233 mL 16.32 ¢d BC 0.2906 0.00021 0.01944 0.02590
HYO03 76.5811 51151 2.30m L 9.28 1 H 0.2123 0.00020 0.01919 0.01473
HYO04 83.98 h HI 9.89 ¢ BC 35.75b B 59251 0.2328 0.00039  0.29826 0.009 40
HYO05 118.43 { DE 6.14 h GH 2.651 KL  14.28 f{ DEF 0.3283 0.00024  0.02211 0.022 67
HY06 100.03 ¢ FG 7.46 { EF 320k )J 17.08 ¢ B 0.2773 0.00030 0.026 70 0.027 11
HYO07 175.18 a A 10.54b B 4.58 g FG  15.07 e CDE 0.4856 0.00042 0.03821 0.02392
HYO08 146.19¢ B 6.50 gh FG 441 gFG 9.151H 0.4052 0.00026 0.03679 0.01452
HYO09 116.21 { DE 7.631E 5.64eE 12.83 g F 0.3221 0.00030 0.04705 0.020 37
HY10 125.63 ¢ CD 10.82b B 499 fEF 18.14b AB 0.3482 0.00043 0.04163 0.028 79
HY11 137.99 d BC 8.00 ef DE 7.44dD 11.12h G 0.3825 0.00032  0.06207 0.017 65
HY12 120.87 ef D 8.43 ¢ DE 33151 19.83a A 0.3350 0.00033  0.02762 0.03148
HY13 14523 ¢ B 10.31 be BC 34851 10.87h G 0.4026 0.00041 0.02903 0.01725
HY14 13425dBCD  13.61aA 57.16a A 10.78 h G 0.3721 0.00054 047689 0.017 11
HY15 169.45 ab A 9.35d CD 4.09h GH 14.22fDEF 0.4697 0.00037 0.03412 0.02257
HY16 140.42 c¢d BC 9.49 ¢d BCD 375iHI  19.99aA 0.3892 0.00038 0.03129 0.03173
HY17 88.56 h GH 5.511HI 237mKL 20.72a A 0.2455 0.00022 0.01977 0.03289
HY18 99.72 ¢ FG 5.3241 2.651 KL 13.83fEF 0.276 4 0.00021 0.02211 0.02195
HY19 161.08 b AB 2.32k]J 3691 HI  1597dBCD 04465 0.00009 0.03079 0.025 35
HY20 103.02 g EF 6.80 g FG 11.44 ¢ C 11.33 h FG 0.2856 0.00027  0.09544 0.017 98
HY21 87.92 h GHI 5.48 1 HI 2.631KL  16.17c¢d BCD 0.2437 0.00022 0.02194 0.025 67
SFH4{H Mean  120.30 7.63 8.1229 14.12 0.3335 0.00030 0.067 77 0.022 41
FrifEZE S.D. 29.05 2.60 13.35 3.90 0.0805 0.00010 0.11140 0.006 20

AEZRECYV. 2415 34.05 164.38 27.64 24.15 34.05 164.38 27.64

BUEE HIARIR /NG B3 5| 275 AN [R] i 77 i ] 22 S 2.2 (P<0.01) 2 3% (P<0.05) o
The different uppercase and lowercase letters after data indicate significant difference at 0.01 and 0.05 levels among different

local cultivars , respectively.
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/ME R 3.50,°F- 30 14.12 pglkgo (5) AN [FRIZLZE 215 G FP 4 A 35 0 2R % 1 10728 5 R B KRB/ MR
£ 7Zn(164.38%) .Fe(34.05%) .Se(27.64% ) FIl Mg(24.14%) . M\F& 338 AT S, AN [F] 21 252 Ml 7 i b i fif
FEXF—H TR E ERBAAEE RER, 55 S MAUE 20, SR 2 5 Rt R Zn, ROk
Fe f1Se, fi/NY A Mg
222 HAHAEZRMRENGEF

ANTRIZLZE 2 5 b AR e oA £ 0 3R SRR AR 0 3 25 ¢ (3R 4) , Mg R fe i (nx 10’ g/hm?)
L Fe Fil Zn 2R (nx10° g/hm?) & 1B (1045) 5 Se R FAK (nx10° mg/hm?) , b Mg BFUE AL 44
S (10 00015 ) , b Fe 1 Zn BFEAR 3 MNECE (1 00045 ) o 37 4 F B AR 21 28 1 Jy ot b o £ 1
P — AR B EAATEN W E 2, BT A (1) Mg R ETE363.90(HY10)~1 829.55 g/hm’
(HYO08) , it KAl /H /ME 4 5.03, FH4{H H 1 032.26 g/hm?; (2) Fe ZFRHTE 19.65(HY19) ~129.60 g/hm’
(HY14) , f K AH/ /ME H 6.60, F- 211 64.68 ¢/hm?; (3) Zn 2 F 58 7E 11.10 (HY17) ~544.65 g/hm’
(HY14) , it KAEMH/NME N 49.07, F 3 K 75.19 g/hm’; (4) Se EFH7E 52.50(HY10) ~182.25 mg/hm®
(HY06) , e KA/t /ME K 3.47, 344 118.07 mg/hm?®, (5) AR 2L 24 5 fb FP 4 A 250 K B E
AR S B BN K B IME RS2 Zn (172.42% ) \Fe(41.23%) \Mg(35.24%) F1Se (31.71%) , BV 2T 2F 2 3 i 14
b, M A RIS Zn R 22 i K, Fe IR, Se Al Mg /)N

R4 AEAFEMHFRMFEFEFERTENRAE
Tab.4 The beneficial elements accumulation amounts of fresh cormels

from different local varieties of red bud taro

{85 Code BE/(g-hm™) Mg #/(g-hm™) Fe ¥/ (g-hm™) Zn fifi/(mg-hm™) Se
HYO1 813.00 h F 55.50 g FG 2430k K 122.25fCD
HYO02 969.30 f DE 48.45h H 21.601 K 150.90 ¢ BC
HYO03 594.151 G 390.6011 17.85m L 72.00 1 F
HYO04 806.55 h F 94.95 b BC 34335b B 56.85k G
HYO05 1076.70 e D 55.80 g FG 24.00 k K 129.75 ¢ CD
HYO06 1067.70 e D 79.65 d DE 3420 h FG 182.25a A
HYO07 1420.20 ¢ BC 85.50 ¢ CD 3720 ¢ F 122.25{CD
HYO08 1829.55a A 81.45 cd DE 5520eE 114.45 ¢ DE
HY09 1509.90b B 99.15b B 73.20d D 166.80 b AB
HY10 363.90 k H 31.355) 14.40n M 52501G
HY11 931.20 fg DE 54.00 ¢ GH 50.25fE 75.001F
HY12 1063.20e D 74.10 e E 29.10jH 174.45 ab A
HY13 885.15 g EF 62.85 ( F 21.151K 66.30 j F
HY14 1279.05dC 129.60 a A 544.65a A 102.75h E
HY15 1 429.05 be BC 78.90 d DE 3450 h FG 120.00 fg D
HY16 895.95 g EF 60.60 f FG 2385k K 127.50 ef CD
HY17 417.00j H 2595k K 11.100 N 97.50 h E
HY18 892.20 g EF 47.70 h H 23.70 k K 123.75 ef CD
HY19 1368.75 ¢ BC 19.651L 31351 GH 135.75 de CD
HY20 1262.70d C 83.40 ¢d CDE 140.10 ¢ C 138.90d C
HY21 802.20 h F 50.10h H 24.00 k K 147.60 ¢ BC

S Mean 1032.26 64.68 75.19 118.07
PrifEZE S.D. 363.75 26.67 129.69 37.44
AR RECV. 35.24 41.24 172.47 31.71

B JE BRI /NG TR 53 5| s AN )l J5 it b 8] 22 54 . 3 (P<0.01) 8.3 (P<0.05) .
The different uppercase and lowercase letters after data indicate significant difference at 0.01 and 0.05 levels among different

local cultivars , respectively.
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23 ARALFFEHARMHHTFEREETENEEER
231 AEALEHLEEEF

AN TREL 25 3 b Jy it ok 6 2F o TR S R A TER R Y 25 5 (3R 5) , Cd M Pb & & fi i (nx
10" pg/kg) , b Cr 1 As % 12 (nx10° pg/kg) 55 1B (1065 ) , H He &% 1 (nx107™" we/ke) & 2 S50 )
(1001%) o FHER AR, AR 24 Ty SRl i 2 b ] — A F OO R & A 35 22 5, BARSR I
(DCAEFHAE31.38(HY17)~161.16 pe/kg(HY 14) , S KB/ /IME R 5.14, F-3E ) 92.33 pg/kg; (2) Cr % 1t
7E0(HY19)~26.48 pe/kg(HY9) , FXI{E 1y 3.44 welkg; (3)Pb & H#AE7.22(HY02)~111.75 wg/kg(HY14) , F
KAE/ R/ ME A 16,31, FIE A 42.75 pefkg; () Hg F 1 7E 0(HY20)~0.84 pa/kg(HY 19) ,FI{HH 0.36 pe/kg;
(5)As F i 7£ 0.82(HY20)~5.09 perkg(HY09) , f KAE/fe/IME R 6.21, F34ME R 3.44 pe/ke; (6) AR[RIZLZEE
H 5 AN AT TR S AR S R BN K E MK IR I Cr(73.04%) \Pb(60.99% ) \Hg(59.94%) .Cd(33.61%)
FIAs(31.67%) , BNLT 2535125 b oo S RPIa) ) Cr & 22 e K, P M Hg IR Z , Cd Fl As /e NFES
A AN RLL 2 7 SRt [ — A F TR s R REUAE B RS 5 5 & i — 2, b ) 22 55
R ARMIICER R Cr, O Pb Heg M Cd, As /N £ FFEIA F LR P E R R Cd i (0.8394),
HR A Pb(0.001 50) \Hg(0.001 42) 1 As(0.000 35), Crix/IN0.000 15) .

x5 AROEFEHFSMFHFEPEETRSBNER

Tab.5 Differences in the harmful element contents of fresh cormels
from different red bud taro local varieties

et 5 & Content & 4 R Enrichment coefficient
Code %/ %ﬁ{ %{ ﬁ/ EEF{ BiCd B Cr HPb  OKHg i As
(pg-kg)Cd (pg-kg)Cr (pg-kg)Pb (pg-kg)Hg (pg-kg')As
HYO1 53.7211 30311 24.96 i HI 0.1711 3.34 hi EF 0.488 4 0.000 05 0.00087 0.00068 0.000 34
HYO02 71.70 j H 14.77dC 722mL 0.14m] 3.61 fg DE 0.651 8 0.00024 0.00025 0.00056 0.000 37
HYO03 64.66 k HI 1.09n] 12971K 0OnK 1.80 m H 0.587 8 0.000 02 0.000 45 0 0.000 18
HY04 9238 h FG 934 ¢ E 84.44b B 020k H 2361G 0.839 8 0.000 15 0.00296 0.000 80 0.000 24
HYO05 55.6711 475jH 16.05k J 0.35h E 310 F 0.506 1 0.000 08 0.00056 0.00140 0.000 32
HY06 87.29 hi G 1057 fE 53.13dD 020k H 3.135F 0.7935 0.000 17 0.001 86 0.000 80 0.000 32
HYO07 107.57 ef CDE  18.59b B 31.66 h G 0.53c¢dC  4.06eCD 0.9779 0.00030 0.001 11 0.002 12 0.000 41
HYO08 101.13 ¢h EF  16.90 ¢ BC 225351 0.55¢C 3.04jF 0.9194 0.00027 0.00079 0.00220 0.000 31
HY09 117.22cd CD  26.48 a A 53.56dD 0.1711 5.09a A 1.065 6 0.00043 0.001 88 0.000 68 0.000 52
HY10 72.16 j H 16.77 ¢ BC 86.73b B 0.41¢gD 476 bc AB  0.6560 0.00027 0.00304 0.00164 0.000 49
HY11 113.84 de CDE 12.55e D 44.64 ¢ E 024G 313 F 1.0349 0.00020 0.001 56 0.00096 0.000 32
HY12 92.00 h FG 10.66 f E 34.15 g FG 0.33h E 3.76 f DE 0.8364 0.000 17 0.001 20 0.001 32 0.000 38
HY13 101.80 gh DEF ~ 7.64h F 3235h G 0.52d C 490ab AB 09255 0.000 12 0.001 13 0.002 08 0.000 50
HY14 161.16 a A 5871 G 111.75a A 0.43 fgD 3184 F 1.4651 0.000 10 0.00391 0.001 72 0.000 32
HY15 108.10 ef CDE  14.47 d CD 27.46 i H 0.46 e D 4.61 ¢ ABC 09827 0.00023 0.00096 0.001 84 0.000 47
HY16 123.43 ¢ BC 791 hF 46.81 ¢ DE 0.56 ¢ BC 4.35dBC 1.122'1 0.000 13 0.001 64 0.002 24 0.000 44
HY17 31.38mJ 724hF 44.02 ¢ E 0.44 ef D 4.66 be ABC 0.2853 0.000 12 0.001 54 0.001 76 0.000 48
HY18 84.861 G 337k1 35.66 fg FG 0.30i F 247k G 0.7715 0.00005 0.00125 0.00120 0.000 25
HY19 103.40 fg DEF 00K 26.38 i H 0.84a A 3.52 gh DEF 0.9400 0.000 00 0.00092 0.00336 0.000 36
HY20 139.08 b B 1.17m] 63.77 ¢ C 0OnK 0.82nL 1.264 4 0.000 02 0.002 23 0 0.000 08
HY21 564111 347k1 3748 F 0.64 b B 255k G 0.5128 0.00006 0.00131 0.00256 0.000 26
SEH{H Mean  92.33 9.36 42.75 0.36 3.44 0.8394 0.000 15 0.001 50 0.001 42 0.000 35
FrifEZ£ S.D.  31.03 6.84 26.07 0.21 1.09 0.2821 0.000 11 0.000913 0.000 85 0.000 11
BRAEBCV. 33.61 73.04 60.99 59.94 31.67 33.61 73.04 60.99 59.94 31.71

AR WA R /NG 7R 00 3l 3R AR U7 it o ] 22 534 88 3 (P<0.01) 12 2% (P<0.05)
The different uppercase and lowercase letters after data indicate significant difference at 0.01 and 0.05 levels among different

local cultivars, respectively.
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232 HEAZWERBTLFR

ANTRVEL 25 1l 7 o (0 = T T R R BIAAEE R 22 5 (32 6) , Pb il Cd SRR & A 5 (nx
10° mg/hm?) , b Cr Fl As R (nx10" mg/hm?) 55 1T (104%) [ Hg B (nx10° mg/hm®) 5 2 /1~ 4K
(1 001%) o AFLLZEEH Ty SRR i - h e — A E o R RREAATER R E R (F6), BT RN
(1)Cd BFEAE 147.75(HY 17)~1 704.60 mg/hm*(HY20) , fe KA e/ IME N 11,54, F-H{E K 822.78 mg/hm’;
(2)Cr B2 ETE0(HY19)~343.95 mg/hm’(HY09) , F-34{E 7 82.69 mg/hm’; (3)Pb EFHETE 66.75(HY02)~
1 064.70 mg/hm*(HY 14) , fie KA/ /IME N 15.95, *F- ¥ {H 5 365.16 mg/hm’; (4) Hg 2 75 0 (HY03 #il
HY20) ~7.05 mg/hm® (HY19) , 3F ) {f N 82.69 mg/hm’; (5) As 2 FL & 7£ 10.05 (HY20) ~66.15 mg/hm’
(HY09) , e KAl /e /IME A 6.58 , F-H4{E A 28.60 mg/hm?; (6) AN R T 23 1 5 i b A3 8 o0 % B AR (1978 5+
ZBONK BN/ IMEIR S Cr(96.99%) .Pb(71.85%) Hg(66.06%) .Cd(49.55% ) Fll As(40.48% ) , BN 2T 25 2 i fif
T iy S FRIE] Y Cr BRI 22 R K, Ph il Hg B R 2, Cd F As [ 22 57 /N

#6 ARUFFEHFREMFEFEEETENRRE

Tab.6 The harmful elements accumulation amounts of fresh cormels

from different local varieties of red bud taro mg/hm’
{5 Code G cd #% Cr # Ph K Hg Tl As
HYO1 481.05k G 27.1501] 223.50 j HI 1.5011J 30.00d CD
HYO02 663.15h F 136.65d CD 66.75n L 1.35m] 33.30c C
HYO03 501.60 jk G 8.40 q L 100.65 m K 0oK 1395h F
HYO04 887.25 de CDE 89.70 g E 810.90 b B 1.95;H 22.651E
HYO05 506.10j G 43201 H 145951) 3.15fEF 28.20e D
HY06 931.80d C 112.80f D 567.15d D 2.10i H 33.45c¢C
HYO07 872.10 e CDE 150.75 ¢ C 256.651 GH 435¢cC 32.85¢C
HYO08 1265.55¢B 211.50b B 282.00 h FG 6.90 a A 38.10 b BC
HY09 1523.10b A 34395a A 695.85¢ C 225hH 66.15a A
HY10 208.951H 48.60 jk FGH 251.251GH 1.20n) 13.80 h F
HY11 768.30 fg E 84.75h E 301.20 g EF 1.65k1 21.15gE
HY12 809.25 f DE 93.75 g E 300.45 g EF 2.85¢gFG 33.00c C
HY13 620401F 46.50 k GH 197.10k 1 3.15fEF 29.85d CD
HY14 153555b A 55951F 1064.70 a A 4.05d CD 30.30d CD
HY15 911.70 de CD 122.10e D 231.60 j H 3.90d CD 38.85b B
HY16 787.65 fg E 50.55j FG 298.65 g EF 3.60 e DE 27.75eD
HY17 147.75m 1 34.05ml 207.30k I 2.10i H 2190 fE
HY18 759.30 g EF 30.15n1) 319.05 fEF 270¢G 22201 E
HY19 878.55 e CDE 0rM 224.10j HI 7.05aA 29.85d CD
HY20 1704.60 a A 1440 p K 781.65 b BC 0OoK 10.05i1 G
HY21 514.65j G 31.65n1 342.00 e E 5.85bB 23251 E
SEHI(H Mean 822.78 82.69 365.16 2.94 28.60
FrifE2E S.D. 407.68 80.20 262.37 1.94 11.58
5 RELCV. 49.55 96.99 71.85 66.06 40.48

BUEIR BRI NG FRE 7 S 2R AN R 77 it o ) 2 538 4. 25 (P<0.01) 2.3 (P<0.05)

The different uppercase and lowercase letters after data indicate significant difference at 0.01 and 0.05 levels among different

local cultivars , respectively.
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24 AELFFFRMHFHEFFERAEETZEINESTEN
24.1 BMERE IS

7 R RIS pREE K/ NI T L0 2 My SRR B AR AR R 1IN L SRR R LR
BT A 250 S R 2R AR O HY 14 (HYO07 (HY 16 HY 15 HY 10 FTHY 12, A 2570
Z ot B BN A S AR HY 13 . HY 11 . HY 19 . HY06 . HY 17 . HY09 . HY04 .HY05 . HYO8 FIHY02, (KA
250 E S i S AU A S MR N HY20 . HY21  HY 18 . HYO1 FIHYO03, H1 5% 8 AI 40, 21 ZF 4 i fif 12
A FEICR SRS MR HY09 HY 14 HY10 . HY07 . HY16 HY15 FIHY 13, A E LK S H w3
IR SRR HYOS8 VHY 19 HY 11 HY 12 HY04 \HY 17 MIHYO06, it A E JC & & & i 2K 0 S i v
JHY21 HY02 . HY18 HY20 . HY05 . HYO1 MTHYO03. %9 I Al ARIEAII SR & sREUE I/ DN IEF 41 28 b
J7 R 2 AR AR I LR A D R A 25 s R BB m B S AR HY 14 (HY 09
HYO08 . HY20 . HY06 HY12 HYO7 FI HY 15, W4 %5 70 2 S8 1 & 2K A s A K HY04 . HY 02 \HYO05
HY19.HY16 HY21 HY1 HY18 HY11 FIHY 13,47 %5 o3& R = 2 A & AR HY03 \HY 17 il
HY10, 2 10388, 20 2R 012 v s A7 35 0 2 RAR = 2R S MR HY 09 . HY 08 FITHY 14, ATy
FILE B H EEURA SRR HY07 HY15 . HY06 . HY19 . HY04 . HY20 . HY12 HY21 FIHY 16, {5 A 5
JCE SR E EUR A SRR RO HY 13 . HY2  HY 18 \HY 11 . HY05. . HYO1 \HY17 . HY10 M HY03.

7 AEAFEMFRMFTEFEESTELBEHRERRE

Tab.7 Fuzzy membership function values of beneficial element contents in fresh cormels
from different red bud taro local varieties

85 Code fif Se 2k Fe B In B Mg BAH Sum  FI{H Mean  BF Rank  H Type
HYO1 0.52 0.34 0.01 0.14 1.02 0.25 20 ik
HY02 0.70 0.26 0 0.29 1.25 0.31 16 L
HY03 0.23 0.25 0 0 0.47 0.12 21 1%
HYO04 0 0.67 0.61 0.08 1.35 0.34 13 rh
HYO05 0.56 0.34 0.01 0.42 1.33 0.33 14 L
HY06 0.75 0.46 0.02 0.24 1.46 0.37 10 h
HYO07 0.62 0.73 0.04 1.00 2.39 0.60 2 [
HY08 0.22 0.37 0.04 0.71 1.33 0.33 15 L
HY09 0.47 0.47 0.06 0.40 1.40 0.35 12 h
HY10 0.83 0.75 0.05 0.50 2.13 0.53 5 [
HY11 0.35 0.50 0.09 0.62 1.57 0.39 8 h
HY12 0.94 0.54 0.02 0.45 1.95 0.49 6 [
HY13 0.33 0.71 0.02 0.70 1.76 0.44 7 i
HY14 0.33 1.00 1.00 0.58 291 0.73 1 &
HY15 0.56 0.62 0.03 0.94 2.16 0.54 4 =
HY16 0.95 0.64 0.03 0.65 2.26 0.56 3 =]
HY17 1.00 0.28 0 0.12 1.41 0.35 11 th
HY18 0.53 0.27 0.01 0.23 1.04 0.26 19 ik
HY19 0.68 0 0.03 0.86 1.56 0.39 9 i
HY20 0.37 0.40 0.17 0.27 1.20 0.30 17 1%
HY21 0.69 0.28 0.01 0.12 1.09 0.27 18 ik

242 IR E

PIJCE & OuE B NWE RAIEA 8RR, 78 SPSSPRO #2F AT Wi (83211580, JRA5 AL R 45 2R
TR 1, AUITTERE T E NN I8 Zn & 58 1 K (53.065%) , H Ik 0 Mg 5 17 (9.496%) | As 7 it
(9.485%) Fe ¥ 1 (5.283%) .Se 7 17 (5.271%) .Cd & & (4.806%) .Hg 7% & (4.68%) 1 Cr 7 1 (4.054%) ,
Pb & i i 1(3.861%) . # VATCER RS AT HEIR, Zn RS AE K (50.171%) , HKh Se R &
(9.191%) .Fe 212 (8.858% ) Mg R4 (7.882%) Hg R (6.672%) .Cd BFE (6.345% ) .Ph R FH &
(4.488%) .Cr RFHE (3.237%) Fll As BRI (3.157%) o #7 [FIELADCER & 2 A REUE N PN 3805, Zn 5 1
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*8 AELAFFHMHTAMAEFFEELRSEEMRERYE
Tab.8 Fuzzy membership function values of harmful element contents in fresh cormels
from different red bud taro local varieties

X5 Code i Cd # Cr #Y Pb K Hg il As  BVEH Sum  FYJ(EH Mean  SUF Rank 2R Type

HYO1 0.83 0.89 0.83 0.79 0.41 3.74 0.75 2 1%
HY02 0.69 0.44 1.00 0.83 0.35 3.31 0.66 6 ik
HY03 0.74 0.96 0.94 1.00 0.77 4.42 0.88 1 1%
HY04 0.53 0.65 0.26 0.76 0.64 2.84 0.57 10 th
HYO05 0.81 0.82 0.92 0.58 0.47 3.59 0.72 3 ik
HY06 0.57 0.60 0.56 0.76 0.46 2.95 0.59 rh
HYO07 0.41 0.30 0.77 0.37 0.24 2.09 0.42 18 [
HYO08 0.46 0.36 0.85 0.34 0.48 2.50 0.50 14 h
HY09 0.34 0 0.56 0.80 0 1.69 0.34 21 [
HY10 0.69 0.37 0.24 0.52 0.08 1.89 0.38 19 &
HY11 0.36 0.53 0.64 0.72 0.46 2.71 0.54 12 i
HYI12 0.53 0.60 0.74 0.60 0.31 2.79 0.56 11 L
HY13 0.46 0.71 0.76 0.38 0.04 2.35 0.47 15 =4
HY14 0 0.78 0 0.48 0.45 1.71 0.34 20 =
HY15 0.41 0.45 0.81 0.45 0.11 2.23 0.45 16 =4
HY16 0.29 0.70 0.62 0.33 0.17 2.11 0.42 17 [
HY17 1.00 0.73 0.65 0.47 0.10 2.94 0.59 9 i
HY18 0.59 0.87 0.73 0.64 0.61 3.44 0.69 %
HY19 0.45 1.00 0.82 0 0.37 2.63 0.53 13 L
HY20 0.17 0.96 0.46 1.00 1.00 3.58 0.72 4 1%
HY21 0.81 0.87 0.71 0.24 0.59 3.22 0.64 7 1K

x9 FAELFFHHFFERTZRREEMRERHE
Tab.9 The fuzzy membership function values of beneficial element accumulation amounts in fresh cormels
from different red bud taro local varieties

5 Code fifi Se 2k Fe B 7n >3 Mg BVE Sum  FI{E Mean MU Rank  EZ% Type
HYO01 0.54 0.33 0.02 0.31 1.20 0.30 15 ex
HY02 0.76 0.26 0.02 0.41 1.45 0.36 10 i
HY03 0.15 0.18 0.01 0.16 0.50 0.13 19 ik
HY04 0.03 0.68 0.62 0.30 1.64 0.41 9 Hh
HYO05 0.60 0.33 0.02 0.49 1.44 0.36 11 h
HY06 1.00 0.55 0.04 0.48 2.07 0.52 5 =]
HY07 0.54 0.60 0.05 0.72 1.91 0.48 7 =]
HYO08 0.48 0.56 0.08 1.00 2.12 0.53 3 [
HY09 0.88 0.72 0.12 0.78 2.50 0.63 2 [
HY10 0 0.11 0.01 0 0.11 0.03 21 1%
HY11 0.17 0.31 0.07 0.39 0.95 0.24 17 Gz
HY12 0.94 0.50 0.03 0.48 1.95 0.49 6 =]
HY13 0.11 0.39 0.02 0.36 0.87 0.22 18 Gz
HY14 0.39 1.00 1.00 0.62 3.01 0.75 1 &
HY15 0.52 0.54 0.04 0.73 1.83 0.46 8 &
HY16 0.58 0.37 0.02 0.36 1.34 0.33 13 rh
HY17 0.35 0.06 0 0.04 0.44 0.11 20 1%
HY18 0.55 0.25 0.02 0.36 1.19 0.30 16 H
HY19 0.64 0 0.04 0.69 1.37 0.34 12 i
HY20 0.67 0.58 0.24 0.61 2.10 0.53 4 [
HY21 0.73 0.28 0.02 0.30 1.33 0.33 14 H
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R10 ARLAFFHEFFFAELZRRERMRERLE
Tab.10 The fuzzy membership function values of harmful element accumulation amounts in fresh cormels
from different red bud taro local varieties

185 Code 48 Cd i Cr 4% Pb 7K Hg fitf As BUH Sum  FII(H Mean AP Rank S Type

HYO!1 0.79 0.92 0.84 0.78 0.65 3.97 0.79 4 1%
HY02 0.67 0.60 1.00 0.81 0.58 3.67 0.73 8 ik
HY03 0.77 0.98 0.97 1.00 0.93 4.64 0.93 1 1%
HY04 0.52 0.74 0.25 0.73 0.78 3.02 0.60 14 r
HYO05 0.77 0.87 0.92 0.54 0.68 3.79 0.76 5 ik
HY06 0.50 0.67 0.50 0.70 0.58 2.95 0.59 16 EE
HY07 0.53 0.56 0.81 0.39 0.59 2.89 0.58 18 h
HYO08 0.28 0.39 0.78 0.02 0.50 1.97 0.39 20 =
HY09 0.12 0 0.37 0.69 0 1.17 0.23 21 ]
HY10 0.96 0.86 0.82 0.83 0.93 4.40 0.88 2 1%
HYI1 0.60 0.75 0.77 0.77 0.80 3.70 0.74 28
HY12 0.58 0.73 0.77 0.59 0.59 3.25 0.65 12 L
HY13 0.70 0.86 0.87 0.55 0.65 3.63 0.73 9 1%
HY14 0.11 0.84 0 0.42 0.64 2.00 0.40 19 =4
HY15 0.51 0.65 0.83 0.45 0.49 2.93 0.59 17 i
HY16 0.59 0.85 0.77 0.49 0.68 3.38 0.68 10 LE
HY17 1.00 0.90 0.86 0.70 0.79 4.25 0.85 3 i
HY18 0.61 0.91 0.75 0.62 0.78 3.67 0.73 7 1%
HY19 0.53 1.00 0.84 0.0 0.65 3.01 0.60 15 th
HY20 0 0.96 0.28 1.00 1.00 3.24 0.65 13 i
HY21 0.76 0.91 0.72 0.17 0.76 3.33 0.67 11 r

KU e K (28.431%) , HiAAMIK N Zn B (23.291%) Mg & i (5.087%) As 75 i (5.082%) .Se B FH i
(4.267%) .Fe 215 (4.112%) Mg Z 5 (3.659% ) \Hg S 11 (3.097%) .Cd R FH (2.945%) \Fe & &
(2.83%) .Se % it (2.824%) .Cd % 5 (2.575%) Hg &% 1 (2.507%) .Cr % it (2.172%) .Pb R (2.084%) .
Ph % 1 (2.069% ) .Cr SRFL (1.503% ) Fil As BFR (1.465%)
x11 ARLAFFMFRHFHEFFHINTRREMNERENEEH . FEENANBEENE
Tab.11 Information entropy,information utility and information weight of the nine element contents
and accumulation amounts in fresh cormels from different red bud taro local varieties

. FHEEAE S BB EAE/% {7 B /% Tnformation weight
E:im Information weight Information weight i 2
of content of accumulation Content Accumulation amount
il Se 5.271 9.191 2.824 4.267
% Fe 5.283 8.858 2.83 4.112
¥ Zn 53.065 50.171 28.431 23.291
BE Mg 9.496 7.882 5.087 3.659
% Cd 4.806 6.345 2.575 2.945
% Cr 4.054 3.237 2.172 1.503
At Pb 3.861 4.488 2.069 2.084
7K Hg 4.680 6.672 2.507 3.097
i As 9.485 3.157 5.082 1.465

At Total 100.00 100.00 53.577 46.423
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243 LAY

MR 21 27 5B 2 b 9 oo 3R B d A R AR a1 5 — A A B8 BB OR SR T pR EUE (3% 7~10) SR XS
N A (2 11) , SR DI 25 G PF N0 21 AN L0 2EE 1y R 72 10 B AR & SR T R e I 747 5
P . IR 120 DLE H#7 AOT R & ARG A FR b, AR 21 25 30 e & SEOT R BE 1 (W5 55
BRI KN HY 14 (7)) JHY04(Fh) (HY20(fi%) \HY11(fiX) \HYO07 (%) \HY15(fik) \HYO05({i%) \HY 12
(i JHY19(fik) \HY16(fik) \HYO3(fiX) \HYO8 (fiX) \HY18 (%) \HY16({i%) \HYO1 (fit) .\HY10(fik) .HY02
(i) HY13(IK) FIHY21 (1K) s #5 LAt 2R B LA A PFM P br , AS [ Z0 28 20 125 & SR u R fig
F1 YR 55 IS BRI R HY 14 (55) VHYO04 (Ff) CHY20(H ) (HYO06 (fik) \HY12 (%) \HY09 (%) \HY07
(i) \HY02(fik) \HY15(fit) \HYO5(fit) \HYO1(fiX) \HYO8 (%) \HY11({iX) \HY18(fX) .HY16({iX) \HY21
(i) \HYO3 (X)) \HY19(fi%) HY 13 (k) \HY17 () AT HY 10(fIK ) ; 7 LATC & % B8 Al R A K HAE N F
MrFE AR, A R 21 28 2 0 6 7 2 & A2 0 25 6 0 5 55 AR HIK O HY 14 (7)) (HY 04 (HF) (HY20(H1) |
HYO07(fiX) \HY12(fiX) \HYO6 (fiX) \HY 11 (X)) \HY15(ffX) \HYOS({X) \HY02({X) .HYO1 ({fX) .HYO8({{X) .
HY16 (fIK) \HY18 (fit) \HYO3 (fiX) .HY09 (fik) \HY19 (fit) .HY21 (fiX) \HY13 (fik) \HY10 (f%) A
HY17(f%) .

R12 FAROFFEMFRHFEFFEHARTET IR NINESEMESR
Tab.12 Combined values and rankings of naturally enriched element abilities in fresh cormels
from different local varieties of red bud taro

e EYias T G AE
Iiw=s Content Accumulation amount Content and accumulation amount
Code Gy HE4 LB S (G¥in He4 L2 53 HE44 BE
Score Rank Type Score Rank Type Score Rank Type

HYO01 0.247 1 15 ik 0.304 8 11 ik 02739 11 ik
HY02 0.239 8 17 fi& 03149 8 ik 0.274 7 10 ik
HY03 0.256 0 11 ik 0.268 6 17 ik 0.2618 15 {(iS
HY04 0.524 3 2 h 0.5419 2 rh 0.5325 2 h
HYO05 0.270 3 7 ik 0.3107 10 ik 0.289 1 9 ik
HY06 0.247 8 14 ik 0.3407 4 ik 0.291 0 6 ik
HY07 0.289 8 5 ik 03172 7 ik 0.302°5 4 ik
HYO08 0.2499 12 it 0.297 2 12 fi& 02719 12 i
HY09 0.195 1 21 ik 0.335 1 6 i 0.260 1 16 {i§
HY10 0.2453 16 ik 0.2230 21 ik 0.2350 20 ik
HY11 0.294 8 4 ik 0.284 8 13 ik 0.290 2 7 ik
HY12 0.267 1 8 ik 0.337 1 5 ik 0.299 6 5 ik
HY13 0.234 8 18 it 0.2507 19 fi& 0.2422 19 i
HY14 0.753 0 1 = 0.757 3 1 = 0.755 0 1 =]
HY15 0.270 3 6 ik 03112 9 ik 0.289 3 8 ik
HY16 0.257 4 10 ik 0.2807 15 ik 0.268 2 13 ik
HY17 0.2140 20 it 0.243 0 20 fi& 02275 21 fi&
HY18 0.247 9 13 ik 0.281 1 14 ik 0.263 3 14 {(iS
HY19 0.259 2 9 (IS 0.256 2 18 i 0.2578 17 ik
HY20 0.360 4 3 ik 0.424 1 3 el 0.390 0 3 GE
HY21 0.234 4 19 ik 0.273 9 16 ik 0.252 8 18 ik

25 AFFHFRMHSETFEREETZEANKE
3% 13 AT, 20 2R 5 72 Se S 55 Fe . Cr Hg H1 As (13 50 0 28 IEAH G, A5 R 80 R E/
MR 2 As(0.644) \Hg(0.567) F1 Cr(0.534)=Fe(0.534) ; Fe &1+ 5 Zn . Cr . Hg Fll As & & 4 i 25 IEAH G,
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55 Ph F i 5 A O A OC R BN R B/MK IR As(0.919)=Zn(0.919) ,Hg(0.901) ,Cr(0.881) il Ph
(0.425) ;Zn &1 5 Cr Hg Fl As & i A A 0 35 TE AR OC , 55 Mg 1 Ph & 1 52 W 35 TE A5G, A1 OG22 Bl R3]
MR Hg(0.930) \As(0.898) .Cr(0.821) Mg(0.484) F1 Ph(0.416) ; Mg & & 5 Cd & & S0 i 2 IEAH 6
(R=0.680) , 5 Hg 7 1t . 3% T A 3¢ (R=-0.489) ; Cd & it 5 As Ml Hg 7 1t S A 10 35 IEAH O, M OC R ECH
As(0.929)>Hg(0.897) ; He & - Fil As 75 B 5L M) i 35 IEAH 26 (R=0.983)
R13 ARLAFFMARMHHFFEREETREERNEXRE
Tab.13 The correlation coefficient of naturally enriched element contents in fresh cormels
from different red bud taro local varieties

£k Fe ¥ Zn B Mg 4 Cd # Cr 5 Ph K Hg fif As
filf Se 0.534” 0.389 -0.037 -0.239 0.534" 0.038 0.567" 0.644"
2 Fe 0.919" -0.264 -0.06 0.881" 0.425" 0.901" 0.919"
B Zn -0.484" -0.161 0.821° 0.416" 0.930" 0.898"
B Mg 0.680" -0.314 -0.053 -0.489° -0.389
% Cd -0.226 0.402 -0.340 -0.314
# Cr 0.181 0.897" 0.929"
#% Pb 0.155 0.161
7K Hg 0.983"

o PR 1% 5% ) B TR
** and * represent the significance levels of 1% and 5%, respectively.

18 14 T, 20 2R3 67 Se BRI 5 Fe Zn .Cr Hg Fl As RFUR 2 B35 1EAHSC, 5 Pb REE 2
TR A SEE R BV IR 2 As(0.907) .Cr(0.892)=Fe(0.892) \Hg(0.887) .Zn(0.836) F1 Ph(0.492) ;
Fe RS Zn Cr Ph Hg Al As SR LA 25 TE ARG , ARG h B/ MR YO HE(0.982) (A1 (0.980) Ik
(0.975) .4#%(0.969) FIH1(0.646) ; Zn JAIE 5 Cr.Ph Hg Al As SRR LA Ik 38 TEAHSE , AHOG R K3/ MR
J&Hg(0.973) (As(0.967) .Cr(0.940) F1 Ph(0.662) ; Mg R HE 5 Cd R 24 0 EEAH X ;Cd B E 5 P
FRE R IEAC, Cr RS P Hg Ml As SRR B0 25 IEAROC , ARG th R B/IMR YU As
(0.982) .Hg(0.966) A1 Ph(0.536) ; Pb ST 5 As RFE R T35 IEAISC, 5 He BAE 2 3% IE A He
5 As RPN IER K.

R4 ARAFFHATRMFTHETFFEAETETZERENEXRY
Tab.14 The correlation coefficient of naturally enriched elements accumulation amounts in fresh cormels
from different red bud taro local varieties

£ Fe ¥ Zn B Mg & cd % Cr #¥ Pb K Hg T As
i Se 0.892" 0.836" 0.017 0.155 0.892" 0.492° 0.887" 0.907"
Bk Fe 0.982" -0.117 0.144 0.969" 0.646" 0.975" 0.980"
BE Zn -0.222 0.083 0.940" 0.662" 0.973" 0.967"
B Mg 0.761" -0.112 0.098 -0.251 -0.194
5 cd 0.083 0.610" -0.031 0.008
% Cr 0.536" 0.966" 0.982"
5 Ph 0.511° 0.521"
7K Hg 0.996"

ik #SIMRE 19% 5% 1) i EPEKOF .

** and * represent the significance levels of 1% and 5% ,respectively.
3 % i
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B, L 2R 48 AN R b 7 7 2 Sk X Cd & E g ) B (F94H R 0.06 mg/kg) , HUR R Ph(3411H 4 0.002 8 mg/kg) ,
As Fl Hg B R AR D (F41E R 0.000 05 mg/kg) o AR LI, 435 XF Fe \Mn , Cu Fl Zn BRI B
FEAR T4 BT AR SRR A — 3, D0 R S /D, T R0 AR 3o 28 5 DR 2 A R 2 38 o3 T 4 i, Bk =R
g5 KI5 X Fe 1 Mn W RS A R 5 5 442 B XS Fe . Mn, Cu 1 Zn AU HEA) 2 1:0.13:0.12:0.22, [
T DT AER VT TR A R A 10 R B T R S i (T E) , FESL T K(nx10* pe/g) >Mg(nx10° pg/g)>
Ca(nx10* we/g)>Zn(nx10* we/g) >Mn (nx10" pwelg) >Fe (nx10" we/g)>Cu(nx10° we/g)>Cd (nx107 welg) ,
Cr A PAdSBIARPEAGIN . AHHFE R, 7] — 2L 252 by SRR -2 A AN R T 2R 5 i 22 S ARl — 20 2035
7 iR AR AT R R 22 S AR, Mg & 8 (nx10” mg/kg) F R (nx10” g/hm?) i i, HK O Fe
M Zn 15 & (nx10" mg/kg) 1 ZFE (nx10" g/hm?) , Cd A1 Pb (155 B (nx10” pg/kg) A RFEE (nX10° mg/hm?)
Se . CrAl As i & (nx10° pg/kg) A EFHR (nx10" mg/hm?) , Hg & (nx10™" wg/kg) F1 E A (nX10” mg/hm?)
Ry A 5 X AT B S e WA AE 5 I TR & i SR R E AR FR R AR PR R VA G, 7E 1 s
—JB Mg % 14 620~14 000 mg/kg . Fe 75 54 10 500~44 800 mg/kg . Zn 7 154 28.1~161.1 mg/kg, Cd 1% 5>
0.017~0.33 mg/kg, Cr % 1 4 19.3~150 mg/kg, Pb 7 4 10.0~56.1 mg/kg, Hg & £ 4 0.06~0.272 mg/kg, As
T 2.5~33.5 mg/kg, Se 7 &4 0.047~0.993 mg/ke™ s Mg SEARE YA K A B BT KEICER , M W4t
R EE WS, WIS % B 2 s Fe Ml Zn BAEY A K E B LT IR IR, Fe 2 5UA1EH AR
I DA K WP A T, Zin 2 TSR I8 S T AR 00 B PR 5 A it 5 Tl 1) 2GR 4 5 Se B IAE WA AE KR B IA 42
T WA R AT A E FE R 2 0 T 1, 8 HOG) S A ) 2 sl e B e g 5 R R TR T T R . 7
JAF2EICR F i, bR Fe & i 5 DIMEWF SR AATE 22 740, LA S5 A0 5 IR 45 R 2 —Bu™ -, X
Al e S oA 5 Fe & 5 B SR MU 20 21 0K T REBUL B MG OC. AFTTRIELL R iy 22 5
EE R, UK & & FRAKIK A Zn .Cr . Pb Hg \Fe .Cd . As . Se Fll Mg, T 25 = 2K KA Zn |
Cr.Pb . Hg.Cd As Fe Mg Fl Se, RIZLZE 45 e 72 060 AN [R) 380 K 10 & AL RE I AP 7E i I f i 25 5%, 3 ]
R AN R b 7 it P A I A 3 7 B AR B AS [R5 8 5 4 1 22 5 LRI Ll 75
A IRASE N R SRR RS R SR T IR A R G M 2R BT .
32 ARAFFMAEMNE—TENEEE AR

& ERBUEAH YR P A TR S B R DAY AR bR E P2 OT R SR, B R W ) X AR PR 130T
EQIVICE VI 0 N L 7/LE SO N SIve R = =8 8 = E D RURIE R SR 7 DO BT e 9 N
S RN RS e 7 R AR H BRI A B, L AR 33K 84 B Sk BREZE Y As (Hg  Pb E A IR HL
LSRR E Cd S A5 22 FAR R B 5, W (B 7E 0.007 8~0.17 mg/kg. AT DT 25 R 5% 2 W, AR = A1 1
FEFP10FICEER Cr M P ARGER LA, ERFLICR T EERDE LR T EERRKNIE Zn, M
i Zn R T 30305 BRFRIETE /R, 53 X, Ph Al As A I In] SE R U BE 1 38/, Cd 3K
K, &EHRTHRENR CAd As FI Ph, ARBFGEHE R, 20250 7 10 3500 KT 18 4 REGER RN,
TR T 1.0, 50 E A5 4 R E0CH Mg(0.333 5) . Zn(0.067 77) .Se(0.022 41) F1 Fe(0.000 30) , 4 %
JCE Y & 4 2500 €d(0.839 4) \Ph(0.001 50) \Hg(0.001 42) . As(0.000 35) Fl1 Cr(0.000 15) , 3% &1
LT SRR Cd 1Y B AR R B, X Mg i & A2 AR X HAh oG 2R A W IORT BRAREL S s ZE T A T
P, CdEERBER A, AL ZE 3 R Cd R EERBFHEE K25, KT 104 HY 14
(1.465 1) \HY20(1.264 4) \HY16(1.122 1) \HY09(1.065 6) F1HY11(1.034 9) , 33X ¥t B 3% JLANZL 25 4 iy
SRR IR R Cd R & AR AE Y bR, S B (GB 2762—2022 £ & 42 4 [ S hn e £ & b IS Ye Wy FR 1)
HARPR AR IE (<0.1 mg/kg B ), J& TR ZE 4™ i, PRI SE )y it Fa] 75k Cd i Qg S A9, (RS
Al REAVE B AE ™, A R AT KA A 7 I, 20T 3E 5 Cd 7 St B AR A AR IO ZE ) B Cd AR 3 4%
ARLRAEF B L s (AL ZE 3 b Fe B8 AT, i T HAW AR VR OKFS /N R oK
) XA RE S I Fe T sl m MR OB G o ALY 21 AN 2025 F b )5 fL A rh  HY 14 X Fe
1 Zn B9 & 2 RE S Ak, HY 6 X Se 1Y & 42 RE 7 ok, HY8 X Mg 19 & S BE 1 e, HY09 \HY 11  HY 14,
HY 16 HIHY20 it 5 & 4 Cd, HY9 5 & 4E Cr Fll As, HY 14 5 5 22 Pb, HY 19 5 5 4E He; 255 15 0 A i
EHA FEICE R E A A, HY04 HY 14 FI HY20 254 2B HY10 HY 13 FIHY 17 458 K %
PRI , AN TR 21252 b it PO 6 2 AR & AR G 3 RE AR ] Sl iy BE PR A 22 S | 7 EL IR B A 7 S e v
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I AR A B A T SR R E I R
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FE AR AS[R) TC 22 A MR SCAF AR BRI R RS B 1 45 s S R DRUAFL A 288 | i 22 S R KR
B, B BRI W], 45 Ca i 5 Mg i S WA L 5 Fe S R 35 IEAHOC  Fe &
W5 Zn R B EMK 5 Ca Fr R BN W E EASE KT ES Mg & B MG, ER5YH5R
N BT Fe i 5 Ca Mg & i B A 35 IE MG, ERBEFAE 00T & B, 113 3 A 5
W Ca i 5 KM Mn & i, Fe 58 5 Mg Na il Zn & &, Mg & 5 5 Na F Zn & &8 & Zn & 5 Mn #l
Na 7 i A W35 IEAHC T Ca 7 55 Mg M Na 75 5 A 3% 0OMIOG o AS A BRI 9% 1 B, =
HFe a5 Crfl As &im \Cd & i 5 As % i\ Fe 2R 5 Zn (Cd Fl As 19 R M Zn 2FE5 Cd 1 As
1) SR AR 1 AR S B AH O A R ZL2F R - SE ) Se 5 Fe .Cr . Hg A1 As, Fe 5 Zn .Cr . Hg Fll
As,Zn5 Cr Hg F1 As,Mg 5 Cd, Cr 5 As Fl Hg J2 Hg 5 As [8] % 75 5 K2 S8 A (0] 18 15 AH G 347 36 W (35 K
-, BWRAE A f2 JC R A I E B A IR R 5 43 BOAEAE i B A P R AR 2 1 L SR SR R
A 250 CUNE I BB & 20 BYLL 2R 7= Sl A, W25 R B h 25 W i RAR . 15 R B AR TR . A
WS &I, AN TR 7 21 28 Rl 1Y) Se  Fe F1 Zn 3 B0 R A% BU[RI A7 7R AR 535 IO AH G M: | G 7 35 AR 21 28
- REIR B E A LA AR 25 o0 2, v LLSCIE SR T R R AE SR AL A R T AR R D Re k& s i
T5HH.

4 & it

AN[RVLT 25y SRR i e AR — e R W e S RE A F R AR TR e S R
TR A A B sl B 22 5, A i e R 22 5 P UL Zn e KM Mg fie/N , 3 F e R 22 5 DL Cd S K
AsIRe/No FBATELZEAE M SR T 2E X Cd 1Y B AR5 B A CdTs g T ARG ARl . 21 2F
TFAEPVF A 15 FA FICR BRI RS o0 B A = B DR R 60T R A #2 T R ™ i 75 2%
VIO HY 4IRS ACH) A& B AR B AR OC R B I M Sh A, HY4 (V95 J085 ) AT HY 20 (VLG E5N ) Sy v &5
HARE R ITE A F

Bigt : VTP B A ST B A ST H (JXFX21-ZD05 ) [l X A BF5E 45 T T ¥e il B 2!
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