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Effects of lime and oyster powder on increasing the yield of and reducing cadmium content in

Pueraria thomsonii in acid cadmium—contaminated farmlands

LIN Xiaobing"?, ZHANG Qiumei’, WU Duoji', ZHOU Lijun®, WU Lin*, HE Shaolang’, HUANG Qianru®, WU Jianfu'

(1. College of Land Resources and Environment, Jiangxi Agricultural University, Nanchang 330045, China; 2. National Engineering and
Technology Research Center for Red Soil Improvement, Jiangxi Institute of Red Soil and Germplasm Resources, Jinxian 331717, China;
3. Agricultural Science Research Center of Xinyu City, Jiangxi Province, Xinyu 338000, China)

Abstract: This study aimed to determine the effects of calcium—containing substances on the growth and cadmium enrichment
characteristics of Pueraria thomsonii in acid cadmium—contaminated farmlands. The acid cadmium—contaminated soil in Xinyu, Jiangxi
Province, was utilized for field experiments. The effects of lime and oyster powder on soil physicochemical properties and P. thomsonii
cadmium content and biomass were studied. The results showed that, compared with the control, calcium application significantly increased

soil pH(0.85-0.87 units) and reduced the available cadmium content(53.85% ). Treatment with calcium also effectively reduced cadmium
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accumulation in P. thomsonii. Compared with the control, lime treatment increased the biomass and yield of and income from P. thomsonii

by 34.26%, 38.20%, and 107.15%, respectively; however, it decreased the cadmium content in tubers and arrowroot by 34.09% and

15.38%, respectively. Compared with the control, oyster powder treatment could increase the biomass and yield of and income from P.
thomsonii by 42.46%, 38.07%, and 173.08%, respectively; the cadmium content in tubers and arrowroot decreased by 63.64% and 69.23%,

respectively. Oyster powder treatment exerted the best effect on increasing the yield of and reducing cadmium content in P. thomsonii. The

correlation showed that the biomass and yield of P. thomsonii were positively correlated with soil pH (P<0.05) but negatively correlated

with soil cadmium content (P<0.05). The cadmium content in P. thomsonii tissues was significantly negatively correlated with soil pH (P<

0.05) but positively correlated with soil cadmium content (P<0.05). Under cadmium pollution, the application of oyster powder (2 250 kg -

hm™) to P. thomsonii was beneficial in promoting its growth, improving its yield and quality, and generating considerable revenue.

Additionally, oyster powder application successfully reduced cadmium enrichment and accomplished the safe planting of P. thomsonii.

Keywords : cadmium polluted soil; lime; oyster powder; Pueraria thomsonii; biomass; food safety

¥ & (Pueraria thornsonii Benth.) N 5B} & J& 248
A BEAR Y, B — MRS FEY , KA A
ZUEE, HCHHIABR AGEWR 2%, B
Ve —FhEE BRI, & o BRE KA.
RGAFIC YRR R 55 S Ak G, B B
g BhIR O ML R PLR R EE TR
RN S - eI SO RSl i B - T L
I, A I TR AR B, 2019 4 YT P 44 58 N T Fil
T AR EL A AT 2 000 hm? ™, 58 A 8 Rl 09 52 1L e
Hi T AL 6 000 hm?,

BT kR 7= KRR 5 KB R 2 AR E
ANEHM RS SRR S B IG Y H 25 EY, 4
TG YRR A A BN TR B EE 4 R DL AR
Prde e o IR 2 R R AW 1% A A 0 i Joi
AR SN I BE A L A AR A 5 A AR
T, HAET, MBI O 5k T W= I35
HR 2 I B A LS 1T R R0, AR5 2 B A s B Y
B4R & SRR 1 i 4 S50 VIR AT K PR S B X -
RN E R RN 4.37, #4598 2500 11.33, 1
ket HIEE G R A B e R AL
WMEMEX P EEE LR, B ERRbESEN
0.002~0.28 mg - kg™, £ 1E — & 2 JE B f il An 4
PHIE , Wl 4G 250 AR AS Hu R AR & 1 S R e &
A — A 0% 5 A R 14 [ A

FERE Y B IR IR S e 3R
AR W2 A e S A AR A RE, DA B8 iRy 4
pH S5 I T P e 18 S R VR T G 3 iy A A
Jt B AT I 1) 4 TS e b RS i AR S i
TR A0 3 45 AT AR g 9 pH RN - SRR AL TR
7 R RRA A 3R 11 25 A A5 AR A 0 X 4 )
W, FEHE A VR A Wy i A A, (HRE A T

1% WHART]

I F B RE R ERVERR TS YK R B &, ST 8 Flvi
XA TS Yt B A ROE . B T R TS YK A b X E
FHAY 3B o, DU K R SRR & 33.33%, Lhdt:
W R JEOREA) 7 23.33% , 4 5 A9 ALE K EL SR RS
e FH R R A 1 S 2 SRS R, AR F 9 3 T R 1
5 e IR B R RIS ST T A A K
KX 55 e TR A SO B AR AR R A
SESE IR, PRI A 5 e AR AR n LR, LU 4R
1Y BT R 5 2 R R B R A A A AR
B SRS AR

1 MBR5FE

1.1 AREXER

T2 b 57 T VLG 48 B 4 T I 7K DX BR LR R R
FAFIfE (27°467 36" N, 114°58' 25" E) , J& W iy 25 P
TR A, WAL . AR 3 (0~20 em) FEAfE 22
PR : 3 pH{H 4.93, A HLIT 25.97 g kg, FHES T2
et 6.01 emol - kg, Bl A% %L 220.56 mg - kg™, A4 XL
13.43 mg- kg™, R 108.26 mg- kg™, 3 MR & &
0.59 mg kg™, TIEA RS T 0.38 mg-kg '
1.2 R5Z it

I 3N 2 (X RE K AR
ASKREFRE AT 3 UK, A A FOR FH BEAL X 4L e, Hod oy
TRt F 524 1500 kg - hm 2 (J 4l A1 7K CaO 75 1, 45 i
H 1254 860 kg - hm™) , 44 W5 4 it FH 552 4 2 250 kg -
hm > KA HE 15 Ky CaCO, 7 3, 895t FH 152 29 4y 860 kg -
hm™) o ARy & BRI B 5 157, R TLP 44 210t
G LS T Ak (R A ) i PrRES R |
A 2l 2 "l L, CaO % 4 80%, pH Ky
11.80; 4H Wik A Wy AS 25, ph Al 5 AR SR A
PR ml B4, J5OBE R 4 5E , CaCOs % 7220 95% , pH Ky
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9.58, M & AR R AL S i 22 A =0, N T
78 7E%5 90 cm, 285 40 cm, 74 7% 60 cm, £ 40 cm,
I /NX I FRZ) A 1 333.34 m?, B %% B2 29 4 18 000
Fk-hm?., F20204F 4 H 2 H#H, 20 45% i 2
PRAZ A NE 2 400 kg - hm™, FLABHE i d2e A & = 7 Rk 45 7
ST
1.3 H@mRESHH

W B AR AL 5 20 91 T 2020 4E 5 A ) () .7 A
IR .8 IS R R A 12 7 e Ol ) ix
4TI T R AR o REUCS” BUA J5ORAE BN
SURAE R M — B0 S ¥Rk B IR A — 1, 0 Bk
R B AR ZEFF ARG o AR A B AR A 4y
s B RES Sk Oy 55348 55 15 T8 S 4540 ), B 55 25
FEL 45y R e (PP 25 b 345 AR i &) A A
(FE e EAER A ) Rt 55 5 AN ERAM, bR
AEAE PR i [R] B AH Y SR B 0~20 em 38R i o 2%
UK I I SR 1) 5 HRAR — 3B 43 Ak B K R RN
CH Ry B HUR VIR FT2 K PEUTNE 5 , 2 M+ st +
JITAS B TE Ry SR B Ry, i AR 7 M A A AR R
VIR ) |, oy — A B [R) L4 by B A AR A 1061 7
HEF AR, 3 HNOs—HL O, 114 i — L B & 45 5 1
PRSI 2y B A e o . RIS R
FH HF-HNOs—HC10. ¥ 1 fff , 138 A 2085 & & H
0.1 mol - L"'-DTPA #1248 , ¥ R LB & 5 5+
SETEACI S o - B H Rk 2 PR BT 2 B B
D0, 118 pH M SR AT AL 5 A LS I o R
FH A TR B 5 1 PH B A 4 5 0 22 R A 1 mol -
L O RS

1.4 iR IE

Mt RIET (R 4.2.2) G it A5 g0 £ k1 7
D5 2253 HrFIAR G YE 23 B, SR FH RIE 5 B RE ¥ A gg-
plot2 ST &l o SRR & AR B A A Ak
Y1 4R R BU(BCE) =H #5245 TR AL 40 & it (mg - kg ™)/ -
BEmeE(mg-kg) . MARE(BRE) =ML
T T R B A A o 5 B B AR R AR 2
225 737G hm™, Ho P A R BUAS 22 3 750 76 - hm ™, 4t
Wik AR 29K 6 750 G  hm ™5 83 55 By R 40 15% ,
ARSI v 25 A B RS Ry AR A E RS A T AN RS
iR

2 HRE5HMH

2.1 EHBMMELEMENRSENTN

Jit A5 X6 AN ) A= 7 1 s A 0 R 5 1) 5 )
UL 1, T LUE W it 85 nT DA E s 5 AR G, S IR
Fb it FH A B3 5 10 T ) B0 R K A A S
A3 BT 19.29% . 16.47% F1 39.18% , 25 FT- 43 Il 14
T 7.17% . 34.86% 1 26.34%, W 43 B 8 T
13.69% .8.22% F140.31% ; i FH 4T Wby b3 55 1 30 e K
93U R0 i R0 3 s AL 4 3 0 T 16.88% . 17.34%
H181.79%(P<0.05) , ZEFF 43 B3 M T 13.99% .59.84%
M 12.59%, Wt 7 40 513 T 9.20% . 35.84% Al
25.20%. SXFRE L, i B A K BEAR T By 55 A (K
1) ZEFF R KW AR ) i (O R0 41
KA H B 1 (P<0.05) 5 Jite FH 4T 00 493 AT T 4 55 4
BB R R ARTA R A ) ZEFF (I ) A A )
iR R KPR R 4@ 5 i (P<0.05) , Hi:

xR EEXNAREETANEENENRSENZN

Table 1 Effects of calcium on the biomass and cadmium content of P. thomsonii under different growth periods

HEF W Kb F Wi (T i) Biomass/ (g #£7") 1% # Cadmium content/(mg-kg™)
Growth period  Treatment AR ZFF B Jiik ZFF i B

Wi Xif 6.22+0.93a 8.79+1.34a 9.57+1.35a 1.1020.34a 0.99+0.41a 0.95+0.45a
VaWIR 7.42+1.18a 9.42+1.94a 10.88+1.55a 0.93+0.23a 0.7120.22a 0.81+0.33a
A 7.27+0.77a 10.02+0.30a 10.45+0.95a 0.7020.07a 0.55+0.13a 0.80+0.07a
NI it B 41.41%5.78a 78.94+15.59 70.96212.39 2.66+0.95a 2.54+1.20a 1.38+0.73a
YaW3 48.23+9.32a 106.46212.38a 76.79+14.48a 1.10+0.41ab 1.00+0.30b 0.44+0.11b
A 48.59+8.70a 126.18+43.18a 96.39+20.91a 0.84+0.16b 0.68+0.09b 0.40+0.08b
[N it e 112.03215.62b 70.92+12.66a 22.70+8.40a 1.77£0.49a 1.79+0.12a 0.97+0.13a
AR 155.92+61.57ab 89.60+38.72a 31.85+24.46a 0.47+0.14b 0.79+0.35b 0.56+0.18b
EAR U7 203.67+38.65a 79.85+6.22a 28.42+10.51a 0.33+0.12b 0.47+0.10b 0.49+0.11b

VE AN INE R IR (] — W [F] — P LA PR R 22 57 (.25 (P<0.05) o R 1]
Note: Different lowercase letters indicate that there are significant differences (P<0.05) between treatments in the same part of the same period. The
same below.
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WA AL XS A 5 1) R R AR AR T A B

M2 LA, 5X IR H, s A K R4 G
i Ak B R 5 B dE T R B i T 37.929% F
37.79% , &5 % T BB Ay BN T 36.21% #162.07%,
TR BN T 8.69% F10.28% , AL T 5 7
Sy BISETN T 40.80% F1102.34% , - Fr T B 43 B3 A
T 17.07% F1 34.15% , ¥ B3 A8 PR AR Pt 43 0BG 17
34.26% F142.46% . o, HH by db PR 55 3k T
5 TR IR (P<0.05) , M bgs Ak FHR Fp A0 8 AR AR A A
Yyt 22 R T IR (P<0.05) , T A J AL i gy Ak 1
[i) 22 A ik 2 (P>0.05) .

AP L] it A AR B B i B R
T AR T R it P A W A B B R
T R B Sk v 1 ) B IR B (P<0.05) , T
AT IR W5 oy Ak 3R] 25 F AN (B 2 (P>0.05) o & B
R H 5 B R /N B A X R (0.44 mg - kg ') > A K
(0.29 mg-kg™")>FEWi (0.16 mg-kg™) . HXFHELL, A1
R 857 3 b B ) B AR T i B i 43 I REAIR T 34.09%
1 63.64%, &5 K 8 o i o B AR T 15.38%
69.23%, &5 i iR o & 43 B BE AR T 63.63% il
67.05%, =5 >k v 5@ & & g3 5 AR T 33.33%
40.00%, ¥ e o 5 O i o S BT 32.62%

34.04%, i k2 v 47 & B 4r B B AR T 50.59% F
61.18%, Mt Jr o % & & 7 A BE AR T 46.15%
53.85%. IR 50 XKy B PR 4R i 0.11~0.82 mg -
ke, B (R a2 A E AR UE T Is e R D)
GB 2762—2022 M 5 3¢ S HLAfi i o B AR R B 28 8 S
PR v FRAE (<0.10 mg - kg™) , {H 55 45 H 4 7 =k 0.02~
0.18 mg-kg™, BIA A 1 (24 FIAE W) S il R Hh 22 5 2
A bR Y WM/T 2—2004 H (45 #E PR A8 (<0.30 mg -
ke

B 2 0T DUE 45 A BR324 30 00 A= 0 1 5 H
H R F/N R A (66.97%~71.12% ) > (11.49%~
16.36%) > ¥ (7.22%~10.32%) > & 3k (5.22%~
5.96%)>M H(3.23%~3.71%) . 4% kb FEAS 55 400 5
R A LAy - T (24.26%~31.21% ) > I A%
(22.15%~29.26%) > %5 3k (23.26%~27.18%) > I} i
(14.09%~15.65%)>HH3 (5.37%~8.36%) . ¥ H 44
X A R e R B/ AR (29.69%~44.99% ) >
A% (22.93%~31.26% ) > ¥ (16.42%~20. 38%)>%9<
(9.99%~14.41%) >M i (4.16%~491%) , Wik |, 5
X BEORH BE A A B 0 T HeAR B Sk PR A R
Fe A9, ek 2D T 3 e AR rh AR AR R Y F 1B 5 A
Qb B3 0 T8 Sk | TR AR AR 2R Y EL A

R2 EHEXN AN ESTUEYE(FRE) WM (1-hm™)

Table 2 Effects of calcium on biomass of P. thomsonii tissues under mature stage(t+hm™)

Kb 3 Treatment e Tuber %53k Root apex FJEE Main vine A% Lateral branch - F Leaf B3 Total biomass
X HE 7.70+0.85a 0.58+0.04b 1.15+0.14a 1.28+0.10a 0.41+0.09a 11.12+0.95b
Vay/ 10.62+0.23a 0.79+0.08ab 1.25+1.09a 1.79£0.07a 0.48+0.13a 14.93+1.31ab

AL U) 10.61x1.22a 0.94+0.16a 1.150.10a 2.59+1.16a 0.55+0.24a 15.84+0.37a
201 o ntmm
T ® K a
B 201 HE W5y
E : :
i £ L5y a . ab
4 g T ab @b + b
gt i b L
N H fo [, Be
=]
= : a X 0 b E
g 053¢ ! b op B -
é a a I = -
L= E A
Bk Pl B ) Bk {53 F i
Arrowroot Tuber Radix puerariae Leaf Root apex Lateral branch Main vine

AL Tissue

ANR/INE PR R Ab B 25 5 15 3 (P<0.05)

Different lowercase letters indicate significant differences among treatments (P<0.05)

B 1 e AR E ARSI

Figure 1 Effects of calcium on cadmium content in P. thomsonii tissues under mature stage

1% WHART]
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Figure 2 Proportion of biomass, cadmium content and cadmium accumulation of P. thomsonii tissues under mature stage

FEAIR T HAR A SR 1 L 3
22 BN EREMEE RN

H 2% 3 0T LB B, IS0 BRI 3 45 1) b R 55
AR TR A Y A R BT I AR R AL
I IR X BE S A S A R R B L S A5 SR A 1
L RBOR/N g MRS TS = k> b Fr>HU o Bt
Wik AL B BCF sy s, HABTRAL B B R B KT 1
(1.02~3.56) , 15 BH M3 55 X+ 498 5 4 Ja 6 1 WA 5 42
RE 1 .
2.3 MESSXTME T pH A RS RA I

F AP, 5RO R 05 4 I
3 pH(P=0.01) , Horp A KA R Y 4% pH | T

R4 MEEX AN E L pH MASROZIN
Table 4 Effects of calcium on soil pH and available cadmium of

P. thomsonii under mature stage

T 0.87 N BAN (KGR K 17.73% ) , 4 Wk Ak 2 %y + 3¢
pH B FH T 0.85 A~ BAv (3415 hy 17.42%) 5 5 X RE L,
it A R AN A S 2 AR T R RS R o e (P=
0.002) , X LY TR T 53.84%.
24 HIERBERFEMEEMERBSEMEXMED T
B 13 pH RS HE BV TR B AT A
O HRAR AT AH SR 4B, S5 SR R (K 5) , L5
pH S HAR B3k A i K AR i R S I AR DG (P<
0.05) 5 -3 SR 5 5 3k I i e S AR i it 0 2 AR
K(P<0.05) ; A RS HR 5 YR 53k i e SR
Wi B A E (P<0.05) o X 133 pH AT RS 5
SV Bk B AT TR A 10N R AR EL T AR DG
ST (RS 5K, L3 pH 5 & AL A
B3k | T AR A B U E (P<0.05) 5 1
W SRS YR EE R R B Sk R
T o A I S IE AR G (P<0.05) o

Al A
Treﬁftfrf?ent pH Soil availiﬁlﬁﬁiﬁiﬁfﬁ mg-kg™") 25 *ﬁ%’.ﬁi %EQE% H’\]*g ]}"%%*u & i% §>’lf§
X1 4.88+0.29h 0.26+0.04a ARISEE R LI (£ 6) , A1 WAL B A #5586 1)
ey 5.75+0.39a 0.12+0.04b BRI 7.07 g-hm?2, Bk 7= & 2 655.36 kg -
AR ) 5.72+0.25a 0.12+0.03b hm‘z’ q&%‘iﬂy 15.93 . 'hm_z,iﬁf}(ﬂ’ﬁﬁ*ﬁ It ,ﬁia‘%ﬁ%%
R3 SN AEMESTIRENEERBHZID
Table 3 Effects of calcium on cadmium bioconcentration factor of P. thomsonii tissues under mature stage

A 38 Treatment BCF st 1.5 BCF /1. BCF 1. BCF g 1.1 BCF it/

o R 1.06+0.39a 3.42+0.73a 3.56+0.33a 4.29+1.25a 2.32+0.57a

Ve 1.02+0.53a 3.32+0.99a 3.50+1.22a 3.07+1.22a 1.82+0.64a

Ry 0.57+0.11a 3.10+0.22a 3.52+0.83a 2.52+0.22a 1.63+£0.29a

WWW.Qes.019.CN
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Table 5 Correlation analysis of soil environmental factors and cadmium content, biomass of P. thomsonit under mature stage

E= PRI et 2% B =k ik (E>3 e RAEYE
Index Environmental factor Tuber Arrowroot  Radix puerariae  Root apex Main vine Lateral branch Leaf  Total biomass
AP pH 0.61* - - 0.60* 0.12 0.58 0.25 0.75%
R -0.56 - - -0.60* -0.13 -0.13 -0.35 -0.68*
A A -0.62% - - -0.67* -0.21 -0.54 -0.31 -0.77%
i i pH -0.50 -0.39 -0.68* -0.75% -0.65* —0.68* —0.74%* -
SR 0.88%%* 0.10 0.66* 0.76* 0.75% 0.74* 0.75% =
AR 0.67* 0.19 0.82 0.74* 0.70% 0.817%+ 0.80%* =
TE R PG RIS , Ho —3RR R AL, # R I R DGR I 35 (P<0.05) , 3 7 PI 5 [ AH DGR (235 (P<0.01)
Note: The statistics in the table are two—tailed tests. Among them, — means no comparison, * means significant correlation (P<0.05) , ** means

extremely significant correlation (P<0.01).

Fo MEXMTIERHNBRENEFHE
Table 6 Removal of soil cadmium and economic benefits of

P. thomsonii

(45 B 1 RE 06 5 B Y 138 P A AR AR A IRz
AP DA TIT AR Ry 55 X 4 HE A (4 WAL 5 530 ] L3 o
e 1 IR AR ) S A BT, A R 7 AR A S

g THTBRR FBLEE FRORE) M T4 RO, MR S A E R IR L
Treatment Annual removal Annual removal/ Yield/ InLiome/ N N i o . N o
of per plant/mg ~ (g+hm™) (kg*hm?) (J3JC-hm™) BEVREHRRE TR, X T R 0T LU R
Rop 0.46 8.28 1921.32 7.69 NEPE B 5 HEUR W5 b 1) Z2 TREAL G54, 25 W B - 138 e
s 039 707 CLEL N B4 P EE AR JC K, IF AR b AR B A A
LR i) 0.30 5.39 2652.84 21.00

FEAR T 14.61% AFURY &5 77 HEHGIN T 38.20% , W25 34
T 107.15% . 4 Ak R A4 Ry 5 Yo 4 A AR RS Bk 1 A
5.39 g-hm™, B~ 5K 2 652.84 kg« hm™, W 25 N
21.00 J7 76 - hm™, 5 %F A o, SF RS B s IR T
34.90% , {H ¥ & 7= 5 85 T 38.07%, W 5 3 m T
173.08% . vt B it FH A 1 By LU e FH A0 K B A ) 42
R B A P R 2 TR

3 g

3.1 53T M B R a2 T

AT I it A DR W S R AR R
LT 15.38%~67.05% , I B 5 FEAK T #5635
B0 (P<0.05) , X4 AR W) 4 R B B X B>
JRSHEUR AR AR AP 0 2 B it FH A= A K
Ja JINE 2 h i & T 1.26%~39.05% , ;X K E)
SR AT K IR BR S | AR A KRR T T I AR
5.85%~28.70%, I it i 55N 36 & IS N 1% A3 7K AT
e RF R 058 & i T R 90% LA 1, R b #R 0 I it 4 kA
AT LAAG SRR ARAR ) ) 4 T B (A W ORI = 4, S AR
WFFELE R o A7 AN W 53 32 2 B4 A 5, AN AT
DAVRT - e R0 , o AR M o S5 R B T,
JoREA RO T EE N ICR . A KAk

1% WHART]

PEN, DL b R W by o A B T ORI T A K
Y E A

ARG K I, it FH A RN 803 J5 AT LA 3Ld
i 38 pH ANl Ab - AR TE M. 48 pH S VEY)
WG A ) i = L I PRI N A A b i ek A
A TRATTE A, B AR 1A 25, DT 40 il 4 2 Xk
WO E Y, A RS T B SIEY S &
FEAE SR I I AH 56 56 220520 mT DLSE 23 B AIK 34 1
TG PR BEARAE o B A WS, 3 55 AR 5 25 SR AR L
AHOCPE IR R W] 11 pH 540 65 s O 2 52 I 3 AR OR
(P<0.05) ;1] +He M A RCSW S M &P m oL
2 IE ARG (P<0.05) , 1 — 2510k B A BRI A W07 3 = 22
i L 4 T A 3 pH R AR 1T P L DA T 2 A B %o
B A R AL A it G Ak P AR S R A A R AT
THATERY B AR N B A FRAK T R B B 9 2 FH XURS:
3.2 WX B £ M E N 2R

5 2R A5 NI SOV AE A il E A R AR 3R
PUavi M (0 T RECY, A6 Hp e 85 T A BH AR UE R 5
AR, TR I ORI B R IS R B S AR e T
34.26%~42.36% , ¥y & 77 fE 3 N T 38.07%~38.20%
I FH A R Ry, B WS TR RS
fitf ORI R A BB S B R 1 PR AL T
FESB AR, 46 38 0] DL R 3 A 0F e 9% 0 i At A
JREIEE A K S AR i A IR S5 R B
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GE R BT AN AR A0 K A KA 25T ARG N -3 e )
Tl Aoy R X = B, 2 o VR 0 X s D TR {2 280 5 3 3 4 T
- SR RGO Y 2R SR S A 0 A A
FH 4 43 224 86050 A0 & o B i & I 1 133 pH
AT DA HE Ry 55 A 1 38 ok & A= o ™ i T 1 4
BB TR B ARG, SR B AR R N e I A
Ko AR R R R R R A T BE R A KR
FRWTRHRTE T 4 pH, T 4 JE AR 0 A W TE PR |
I8 T E 4 8w xR 5K 0 a8 R TR A
oo ARG K B W7 0y b B Ry 5 ™ o R AE ) o
T A KA IR, R R B T S T A
JLESN B G H AR K Z MR RUE TR, EE .
BB R AN s S g A - b T g L
4T R, ARy B ORI
33 MEREE

A 0 v i £ Ry B M 4 A i (0.1~
0.82 mg-kg ™ )# 1t GB 2762—2017 €3 iy H 4 FR - br e
(<0.10 mg-kg™") , Ui BB T HARAT — E &) & 46
A FH 3 15 G b DRy B MR A7 A6 W R 2 2 AU
MAFSE X B K Hh R 5 2 (0.02~0.18 mg- kg™ ) A4 WM/
T 2—2004 £ fit % 4 A5 E (<0.30 mg - kg ™) K, 13d B
LT P A N ORI S Ry 26 4 o e 3 55 o 78
o R R R AR IR AT OKVGETTIE S , 2T st
T A B VE R R B8, 7 A B I R i T AR
W 2 E SRR AR ST 5X AL, i
FHA KPR o4 & f B AR T 34.09%, 5583 th s &5 =
FEAIE T 15.38%, 7= s 386 i T 38.20%, Wit 25 3% i T
107.15% ; it FF 44 )5 43 B AR v 4 2 T AR T 63.64%
BB S R T 69.23%, RN T 38.20% , Ik
ta 0T 173.08%. 54 K HG, 5 A B AS 3 —
5 (HE R B8 e TR S I il 5 T A K, FE RS e i X
Jit PV 80 53 T DA A IR AR A s v i 5 1 A e 22
Trlicss , RIBHE T LIRS BR b E AR . S
EEMYIM L, AR B X E R AR E
LW K (E X B 4 JE AR 0 AR S B 1 6 5.39~
8.28 g-hm™, R I RAUF M8 &2 iy e L3 E ) .
B R B R A R 4 A T RE A SR I ks
Yo R B AR PR, PR B AR Oy AR B 1)
2L AU A TG R 5 T T SO i 4R Al
SE 77 s 80 A R A ) i N RHIAS HH 250

Jita 5 %5 3 B TR BRI SRR IR A 2 B LS
LR B it A VB R AN R B RN AR, A R 45
G B WM B 7R 0 5 4 Jm AR EE v

FRPE T L B0 oy 2 it B A B TR, LR B A 9 )
PH5R A HAE AL, JF 1 i A By T A o
PRl 22 Sfe T — 25 48 7 M o 45 Je i S AR ML F 9
LR AT E A L2 AR EIZ I 5
TEAE RS0 s AR A, BT i - e A [l P g
b v L pH | L M4 5 Y 1 LY PRl A R AR 5 08
T SRR B TR, oy 2 22 A A PRI R A P - 4 o 4
JE G AR S K

4 ZEig

CL) it FH A0 R AL B4 A e 1B B A
BRI T R AR

()5t AR W Ry 3 e 1 3 pHL AR T £
SRR B AT R, TR/ 1 R L by 5 A A e 4, e
A X Mo e BRI T A7 K
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