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I > HE BB > A ST > 1) B 30 5 i b8 1] Cd B AR T 5 3R I, 34 i Fdth_b 3% CA % 88 RECUAE 1 L F . Cd AR BT Ff)
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Cadmium accumulation and translocation in different jute (Corchorus capsularis L.) cultivars growing in
heavy metal contaminated paddy soil

GUO Yuan, QIU Cai-sheng, LONG Song—hua, WANG Yu—fu"

(Institute of Bast Fiber Crops/Center for Southern Economic Crops, Chinese Academy of Agricultural Sciences,Changsha 410205, China)
Abstract: To investigate the Cd phytoextraction capacity of jute ( Corchorus capsularis L.) planted in heavy metal contaminated paddy soil,
a field experiment was conducted in a medium cadmium—-contaminated paddy field in Zhuzhou County, Hunan Province, China. Biomass
and Cd concentration of six plant organs in three jute cultivars were investigated and total Cd uptake was evaluated. The results showed
most biomass was stored in the xylem and phloem.Cd concentration was significantly different among cultivars and among organs. Cd accu-
mulated more in‘ Lianhonghuangma’ than in the other two jute cultivars. Capsule(4.75 mg-kg™) and petiole(4.27 mg-kg™) showed signifi-
cantly higher Cd concentrations than the other four organs, which followed in the order of leaf>root>xylem>phloem. Transportation factor of
the aerial part exceeded one in all the three cultivars. The ability of Cd transportation from the xylem/phloem to the capsule/petiole was
higher than that from the root to the xylem/phloem and from the petiole to the leaf. Total Cd accumulation in ‘Lianhonghuangma’ was 53.3
g+ hm™, higher than that in ‘Minhouhongpi’ and ‘Huangma 179’. Xylem was the main Cd accumulation organ which extracted 33.11%~
42.99% of the total Cd absorbed by the plant. Our research indicated jute could be used as an accumulator for phytoremediation of Cd-con-
taminated soil in southern China.
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AR T 4@ 15 Y H ka5, JR [ 4 SRR T
2015 4F 6 H & A 9 (o B BR Ak 24 312 45 ) T A 3
W, 6 [ 4 Jm T e sl AR 09 B M i Al 759.1
hm?, 5 8 2 B b 18 R0 8.22% ., #F ML TS YL ™ B
A7 i A A, LR AR A TS e B il 4 A\ A fit
FRELVXIR AT R REAE SRR e E R TE Kb, B
T, 75 YL KA 9 B 4 & AT B (Pb) VBB (Cd) 5Kk (Hg) Al
i (Cu) %, o Ph AT Cd i £ B 4 R V5 Y
ol fgg e+ 3 T A JE V5 e, LR AR A AR H -4
SIETs Y AR T, e R
B AR R A8, JUHGE AR B E 4
JEI5 Y B R, AP E T A
AR R G VTMERAL, BRMEE WX, FIHZ
DEVEYI T 4 a5 e A IR TR (B 52, T AR IRk
2R VE P [RGB e - 8 (] B 2 PR AL 25
2 G | R AR o S N1 O 1 £ | SR S B o | |
FH R 2 DA E 0 R T 4 T 15 e b DX b 445 44 18 32 114
FEATT ),

1 Bk (Corchorus capsularis L) R B 25 bk g —
SRR BAAHY)  EFR E M AT I FE , A A
KA P A, AT 4 A A A B
IR, e — R TE B I 1R P Cd
15 Y AP RHE B RR B 7 b R S B R AR 4
NHEAEYEE A —E AT, B —Fh A HAE
P E 4 B TS PR e AR . 5 HAE 4R S 5
FEHIAR LE , B PR AE T 4 Jd U5 e BR 06 & AT LU AR
P — RRAEERNAKFE, AL ES RS
YL 0 16 2 R SRS F T R A 4 AR L 5 5
TSR IARIE LA R SR EE T RO R R il L 2
TR KA AT KRS HH BREE L 6 ARGE I 5 56 =, B R
2 IR A R BT 32 T — E R EE TS Qe R T LA
PRAT DAIE & AR K, [m B, BRI A= AR &, T
J B R R AE 25 t-hm 2 LB AT R Y 3~4 48
FL COL MM JE ARARIR 4 A5 55 D, 2 RR i B K R
XK H Y Cr.Cd P Ni Fll Cu %5 5 43 J8 HA R
WG R B, AT 7K AR T 4 ¥ Y8 A 40 & 1 E AR
FRMO R A Jm AR 8 52 ) PR S A R

WF5R &I, BT Cd 2 AT #0038 1 & 48 Fi% s fig
J1 B Cd A (100 mg-kg™) T, 8 FRAE MR HD |-
BB Cd 5 5] 35 232.46 mg- kg B RRAEBE T Cd By
PR R AR>S I R ) >ZE8FF . A HLER FI EGTA
SEEA AT LR B RO A (R A A B, 1 TG i
AT B R R, SR, B AT OC T RN T 4R TS

Heg MBS 52 2 4 rp A SR T , Th B 4
TR R AIIR O o 350, H A T 3 RRAE Pk
HR A B, RO B A T < B SR B 1 A
TAE o AWIFER 3ATE A ™ b IR T AR AR Y B R
A, WFFE AR R Cd 15 ek AP A A= A Cd 32
PR C A FAB R AR N B9 8 B N RR AR, S 1) 8
JRRPEA T B I 15 QA T A R T RRE &2 R m B2 ) 2 4
A B AR 0 552 BB il

1 #RE5FE

1.1 X3 gt

RIS P A B R TR 4 3 > BERR Sl 43
Sk % LT R RR B2 21 B PR 179, B BE 44 kL
AR RAT

SR S BT 2017 48 5 71 Rk 180 B 48 pk o B
P AR el i 51 4 Ja 7 e H, 6 i 76 a6 X R FH
S BURE T B 0~20 em 1 THT L FE 4T Ph . Cd Fl As 190
FE L RE 2 WL 1. ARG 2018 4F K A f (- HEIR B
Jo i A% FH b - 8 Vs Y RS A 9 A 1 (4T ) ) (GB
15618—2018)""", #fi s iZ AR H & T H BE Cd 5 YA H
RER FHBEAL X L HES, 3R A, /N X T AL 2 mx3
m, FTBE A 0.4 mo FE & 4 BE A SR Y & 28 22 1 40
PRem® PEATIH . HH )3 4 RO B R it 47 7 o

®1 HIXESESRAKANBEXEERTRSE

Table 1 Heavy metal concentrations in the tested paddy soil

T H Items pHAH Pb/mg-kg" Cd/mg-kg" As/mg-kg™
i Range 48~57 704~118.1 0.71~1.23  9.5~12.8
GB 15618—2018  5.5~6.5 100 0.4 30

1.2 MEERSFE

2017 410 W3R, /N X BEALE E 10 #3595 —
| R AR, e AR R AR R RE 6 E
PRAS B (R 0 B0 A BT L A i g 21 ) A 7
A3 HRER AU ] 43 s, T A SR K ik 2 R G
Ue TN T, SR 5 T 25 8 F K s 2 gk 3~5 1k,
W K ARHEFE S R K 0T 90 B2 3B ORREZ ) i 47 A
TR, Y ZE TSR 2 J5 R B R ), A A
FHBY T 588 BT THEL. 20 855 M &5 25 43 i
AGAE T, T 105 CHEF T A 30 min, 75 CFHET
ZfE T, BRI S AN SR iR H LR IR 28 o

+ 358 pH (B 22 - FREGE 100 B 5 (1) +8E 20 g, il
A 50 mL BBEARH A 25 577K 20 mL, LB
1 min, ffi7K + 5050 E G, ## E 30 min J5 JH pHS-3C &
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A AR E pHAH

- BRI R AR ORI E - R SR
TIF B AL 2 mm W 45 FH o FRIC0.5 g - HEAF R
I HC1I-HNOs-HF - H,O-HC10, 4> W fi# 0 )7 i, 1
W 43 5656 B 3 (72310, Hitachi, HAS) 647 Cd 1 Pb
T PME o As 55 09I E R A 3HCL- HNOS JH f#
FH -0 WO 1% 4% (AFS—8230, Titan, H1 [E ) il £,
FEAIAE bR HNOs—HCLO. 1 % , AP FE & P Y Cd ot
FOR A S5 R R 053 5% B 1 (22000, Hitachi,
HA) M . - 3FE SRR PIAE 5535 LA GB/T 17141
—1997 1 GB/T 5009.15—2003 g bRl 43 M7 i &

B 5 R $ (Bioconcentration factor, BCF ) 2 AH H) 14
PR A B 4 A i - A N T A R S HUAEL, S
WA P M - B R TR 4 R I BE . HO R AU

BCF=#ti kk Cd &% & (mg-kg)/ 13 Cd &% & (mg -
kg_l)

3% Z 8 (Transportation factor, TF) JEAE L 3
4 B P R A M T R 4 R A U, S A
Py W 4 S Je AR R B8 2 i RE ). ot
AN

TF=AEREH 5 Cd 55 (mg - kg™ )/AERRARTS Cd 7%
i (mg-kg™)

ARG DA B A A 350 5 A28 B GR35
B AR IR T AL ) Y T BT A A TR AR A
() Cd S IACE- Y {E, LA A B R B35 -
Y Cd i, WM kb E R p s 280 A el
MR REO TR AR

TFrp=$)) F2 # Cd 7 & (mg - kg /AR HB Cd 7% &
(mg-kg™)

TFrx= K it #8 Cd 7% & (mg « kg /AR H Cd 7% &
(mg-kg™)

TFpe=# F Cd & i (mg - kg™ )/ B Bz #B Cd & &
(mg-kg™)

TFxc=3§ H Cd & & (mg - kg™ )/AK i # Cd 7% &
(mg-kg™)

TFpp= M #4 Cd 7% & (mg - kg™ ) /) [ #B Cd 7 &
(mg-kg™)

TFxp="14 Cd £ &t (mg - kg )/AR JFH Cd 7 4
(mg-kg™)

TFpl= Cd & & (mg - kg™ )/M 44§ Cd & & (mg -
keg™")

1.3 RSt o
TR0 B4 R F Microsoft Excel 2013 #E1 AN F, 11

B E AR AEZS , F IBM SPSS Statistics V 21.0 %44
Qb BRER AR AT G5 0 1, Duncan 16 K6 56 4% 4 P
PI(EAE 0.05 /K-l 22 4k

2 HRESH

2.1 CASERERERPIRZERFTEMERE

T Cd 75 YA RN Y 3 /4 85 JBR 5 Bl i, 3 21 8%
JRR P e v R 2R R K, R o8 0 3 K T IR £ 07, 25
HLR 3 K FHUR 1790 3R SRl 14 B2 J2 J=AF
0.59~0.65 mm, = F [ LI #2575 (3R2).

R2 3N ERBMECIBTRREPHRERN
Table 2 Agronomic performance of the tested jute cultivars
planting in Cd contaminated paddy soil

il e ZEH B

Cultivars ~ Plant height/cm

Stem diameter/mm  Bark thickness/mm

FELLHERE 261.70+15.70a 9.09+0.55a 0.59+0.03a
MEELTH 193.53+4.41b 7.93+0.77ab 0.60+0.07a
FRE179  234.03222.32a 7.37+0.84b 0.65+0.07a

T < (R AIAS ) /NG 7 2 it Rl ) 22 7 425 (P<0.05) o
Note: The different lowercase letters in a column indicate significant
differences among cultivars at P<0.05.

3™ FERR R RE AR AN () B R AR DL IR 1, R
JORR | PR SR 1 A i TE 3 A EORR S R R A AE B
2250, LA ER B A A B B 3N BERR AL R E] 34 JE
BEES . FE6 NN RIS T, R B Y
YRR AT 0.15~0.22 kg 10 B, #) e Rk 22,
T 0.07~0.09 kg 10 Bk, HoAth 4 25 F 19 Ay 1
FIIFE0.05 kg- 10K LR o 3ABORR A FR 1 42 9
AR RO, Hrp R 179 f i, M 0.04 kg - 10
PR, A7 2T R B I, o 0.02 kg 104K
22 AEIFREMCIEE

PLE IR A T2 AR SR O B IR R A TR &R
BEML I 0BT 22 081 B3R 3 AT, 3 A B RR A
[E] 1 6 SRR B 18] 0 Cd 25 T2 0 5 25 5 i
A PRI B 0 A ) 22 R 2

6 MEMEER B Y Cd e g5 R %k 4, AR
[l R RS B L 3 AN I AR R Cd 5 535 R 3 S
i e, H S MR E Cd S RES B E . ¥
T Cd & 8 3.97~6.14 mg - kg, -1 K 4.75 mg -
kg, AR Z , A T 3.27~6.06 mg- kg, 44y 4.27
mg-kg o HABERE A Cd E 2 FIE M s BIMRAR R
> AR S A TR >3] K3 o AN [R] ) BRR A AR
LT H R T A MR RS 1 Cd & - P s M 3.55
mg-kg'lo
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[ #E£L ¥ Lianhonghuangma

=
a
_‘E 0251 i} O ezt iz Minhouhongpi
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S 020f b b
S0
< oast
E
£ o0t
r P T
i a @ a a
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v 7
HLEB Root AR Xylem  $)EZ7 Phloem 147 Petiole I Leaf 32 Capsule
% F Organs

AR /NG SRR Bt Rl 22 53 53 (P<0.05)
The different lowercase letters indicate significant differences among cultivars at P<0.05
Bl il ERRM N TREEkRFRENENE

Figure 1 Biomass of 6 plant organs in the tested jute cultivars

®3 HAERRMONMEMBE CIEBNTESN
Table 3 Variance analysis of Cd concentration in 6 plant organs

of the tested jute cultivars

AR YR Source

SEHFISS FHEEDF ¥irMS  F Pr>F

SEANIA] Cultivars(A)  4.674 2 2337 10145 0
TR Organs(B)  54.391 5 10.878 47219 0
S RI< 8 E AXB 2.205 10 0221 0957 0.496
2% Error 8.294 36 0.230
U35 5 Total variance  600.916 54

2.3 T ERANM_EEREY Cd B AL h R R IT 4T

FH 2% 5 ATAT, 3 B RR it Pl b 350 R 1t T 35 ) T
Jrit ) To i 25 5 b R0 T TR T R 6.4~
8.5, LI HRRAY L b A T Cd & e 31
d R S R g, el B Cd AR R R T
BELT AR 179, Hh R 3B Cd & 46 & 3 = T 90K
179, & 45 REAEL RS ZE0AE 34 BORR AL A 2Z (A1 30
R O 2T B R SRR A A R A
e, ITE3 LA b o 3K 3ANHORR S R A bR R

B KF 1, BB ERR T 4R Cd A B A% fg
I

3 ANV RR fifs R PR M R R 1R] 55 RS R AU
2. & 8% H 15 22 55000 HRR A Rl 8] 19 22 53 3R
B2 1R B0 R A 0 e B R B v, R R/
S 0 B AR R TR R B RS R BOR 22 R
TS ) B 3 AR /A S5 A AR/ B B R R B /D .
Ut B Cd 5 B JRRAR R r DA T 350 1 957) iz 308 28] kA R 3t
A2 BB B, IR SR E A SR A4 Kz 5 A S IR
WA 2 PR 32 R D 3055 o
2.4 AESMER CIRBEHTR

R B FRAE AR AN [ 28 B & A Cd & =5
BERR b A A I 4 Cd $R B LR 3. 3N BERR
d b A AR IR R 37.8~53.3 g~ hm 2, H AP Y 41 8RR Y
PR i 2 = T ) 40 B PN BORR 179, FE R IHTFR Y
TR Cd T e A A 8 52 o FH v 328 21 B RR T A
B E AIVE EA TR AR AE .

A EE FRAE AR A 6 4% B R EUR R B, AR

x4 HiLEREM N ERBEPHCIEE(mg-kg")

Table 4 Cd concentration in 6 plant organs of the test jute cultivars(mg-kg™)

Y Organs ‘ LT R EH%‘ZI&’ . #IK 179 T Fiy
Lianhonghuangma Minhouhongpi Huangmal79 Range Average

HIE Root 2.98+0.26bc 2.55+0.13¢ 2.09+0.43b 1.64~3.34 2.54+0.54
AJFHE Xylem 2.57+0.24bc 2.14£0.17cd 2.37+0.03b 1.89~2.96 2.36+0.31
1 Kz 3B Phloem 2.06+0.04¢ 2.03+0.13d 2.13+0.07b 1.76~2.41 2.07+0.24
-4 Petiole 4.7720.14a 3.90+0.02b 4.1320.09a 3.27~6.06 4.27+0.82
I Leaf 3.50+0.34b 2.52+0.34cd 2.47£0.17b 2.25~3.81 2.83+0.56
i Capsule 5.43+0.28a 4.49+0.31a 4.32+0.40a 3.97~6.14 4.75+0.68

Ul Range 1.76~6.14 1.85~4.93 1.64~4.88 — —

14 Average 3.55£1.36 2.94+0.98 2.91+1.01 — —

A FFUR R NG R R 40 B 1] 22 53 3% (P<0.05) .

Notes: The different lowercase letters in a column indicate significant differences among organs at P<0.05.
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Table 5 The characteristics of Cd accumulation and transportation of the test jute cultivars

TR Cd w44 EEES LEZEZN i
5D Cultivars Biomass/kg Cd accumulation/mg Bioconcentration factors Transportation factor
Hb 356 Aerial part H1IR# Root  #l | 3 Aerial part H1IREE Root # | 3B Aerial part HiFEF Root  Hit 3K Aerial part
21 W JBK Lianhonghuangma 0.41+0.02a 0.05+0.01a 1.19+0.09a 0.14+0.04a 3.13+0.40a 3.17+0.54a 1.01+0.20a
[iE) {41 ji Minhouhongpi 0.32+0.06a 0.05+0.02a 0.87+0.17b 0.12+0.04ab 2.86+0.06a 2.71+0.17a 1.06+0.04a
#JfK 179 Huangma 179 0.34+0.05a 0.04+0.00a 0.87+0.11b 0.08+0.01b 2.75+0.28a 2.22+0.58a 1.29+0.38a

T A )/ ING B 300 it i i 22 5 2 25 (P<0.05)

Notes : The different lowercase letters in a column indicate significant differences among cultivars at P<0.05.

407

35¢ aA
30f
25f
20t
15+

10 B (}A
0.5
0

O TFrx

O TFrp

7% Z 50 Transportation of factors

W TFpe

TFxe B TFpp [ TFxp [E TFpl

521 ¥R Lianhonghuangma

R Cultivars
ANTFING SR FOR AR B ) 22 57 .35 (P<0.05) o ANRIRE SFREFROR dh i) 22 53 18 3% (P<0.05) .
TFrp 7R I B AR B4 F5 280 TFrx F7R B BTAR B 5655 280 TFpe R BB TR B BT R B0 7 228
TFxe 2278 AR S5 HRF 35 5 19 56 7 Z2 8805 Thpp 270 B B A 30 AR 638 258 TFxp R AR B AR 56 38 240 TRl 2R AR S - i e B 3R 4
The different lowercase letters indicate significant differences among organs at P<0.05.The different uppercase letters indicate significant differences among
cultivars at P<0.05.TFrp represents transportation factor of root to phloem ; TFrx represents transportation factor of root to xylem; TFpc represents
Transportation factor of phloem to capsule ; TFxc represents transportation factor of xylem to capsule ; TFpp represents transportation factor of phloem to
petiole ; TFxp represents transportation factor of xylem to petiole ; TFpl represents transportation factor of petiole to leaf

B2 i ERET o N A EEKRB[EXNESE Cd WIS HHE

Figure 2 The characteristics of Cd transportation in six plant organs of the test jute cultivars

B Cd i 2, b REARAR I Cd S0 33.11%~42.99%
T T B JRRORIT ) 28 21 1 174 357 SR R i SR AR R, 43
S R IR 9 17.06% F121.57% AR 490 Bz 3 Fant:
U & ol 9.28%0~14.83% , AR B /)
A 33X 2 A b PR AR S R U 1 6.46% 1 4.47% . T
FEFERR 179 H, 39) Bz 3 o7 B B 1Y) 20.28% , LA A%
B EEIS% T,

3 iFig

FFEAT AR, 3 R BB b Al b 6 L BR AR Y
Cd & AP R 22 59, UL WIAE BORRAE AR P AN R 48 B
XF 4 s Cd (9 RPN B 25 57, 3 5 i A By
FAR—E, e LMY B R R LR E SR
LERFRNRER TR EGE S5, AT
P SRR SR AR, T LA 8 P 8RR A 7 K T AR A A T
b A8 ST ST BB i P A T , 0 R AR
AE 1 5 HA M R A SRR b b S T A 7= S e

BT B9 A AR AR R BE 1) Cd {5 5 3 v (0.5

O 34 Capsule O H Leaf 4 Petiole

ZE 701 Q #E % Phloem B AJEHR Xylem [0 H33%6 Root

= a

5 T

£ 50 | b

2 b

£ 40 7 I I

3 i

g 30

S

el 20

ﬁ 10

3 [ [TTTTTTIT TTITTIIT
HELTHRR i (21 HRR 179

Lianhonghuangma Minhouhongpi Huangma 179
T M ABFR Cultivars

ANTA)/ING FREFR R 8] 22 53 1. 2% (P<0.05)
The different lowercase letters indicate significant differences among
cultivars at P<0.05

B3 #HilEREMMETFUEESRERETHCIESRSE
Figure 3 Assessment of Cd uptake of the test jute cultivars
planting in Cd contaminate paddy soil
mg-kg™) , BB AR AR Y Cd 19 7345 B S A > i CFF
Ri)>ZEFFS, 7R IR EC S R AL PN AR A Cd B
MRF MU > ZE> AR, Cd FRR AR Sy F2 5672 0l
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Dhtth bR M AE R Cd (100 mg - kg ™) JHrE
T, RS A E Cd S RPN SR> HAE R h &
PR ZE B> ZE RIS ZE R IR A A T A A
FE P Cd V5 G A H AP B RRABL I 6 A 25 B Cd %
i, I AR A R 7 SRS A > AR = AR T >
) R, 9 AR ) Cd 5 B B T AR E
Xof B RRA R HE b BB E Cd #EE fE T IBTSE R R, Cd
NF5) Bz S R A 5 0 28] A R 55 SR 1 2 32 i D v
MR 2] Bz AR AR BB ) s e 1 . M AR FE 4
J& AR A N 43 A W5 R B, 190 B 2 Cd A
Py TR b R IS AR, R CAFEAFRL
RS LR ELAR, B BT E AR R i
T E L, AE XA B Cd K RE BRI b & K RS KT
WY Cd A] g S 28 2k R ot i i 21490 B 3, P 2o
T K i i B K RE R R, 256 1 A FR 45 SR vl
HEWT , BRI B2 00 Cd & AR s g Bl EE b Cd
TR T R R R . A R Cd 5 YR H
R R B ) Cd B e M AR R N A T
1.76~2.41 mg-kg™", i B K2 3B B AR Cd 1% 12 fig
Ak 05 AR B EL I A B Cd R AIK .
IR JE T30 B £F 4 2 U AR, ) F2 R 0 Cd 5 &2
TR0 B B T i i Cd S, AN BB AR B I i A v
HOME S BRI TR BRI P CdIn R
FBR I I, DA S R PR A 2 0 14 A FE A
Y24 H 1k ZTRR VBB Ul K BRI JhR 25— 4E 2
B Kz - AEVE 34 B 18 R - SR 18 52 R i 5 3 R ok
15 TS 1 G FPEAR 20 X6 38 RR A 1 5
T AER R E (0 Cd AL R | 5 R R AR M B3 Cd &
AR IR A) GK 3.83 mg - AR SR — AR TERY T Cd TS
YR, BT X RR A 5T 2 0, 76 P Cd 75 Y
- 8 v AR SR 2 B AT R B B v S0 g 19 Cd,, Tl
KIFRXT Cd 119 & A AR, A 5 3 2 X6 350 R
BARR A E T R Cd S 20, FEx gk A7
Cd 3R BUR G 1T, K BT Cd 1 3 Ui 5 5 7] 3k
53.3 g-hm™, H & SERE T FORRAHALL . #RK -5 37 JRRAH
Pl B3 7 R R 7 S L A R AT Ay
B B IX 4 V5 Y IR A S AR AR
SR A SEPITE R R] Cd 15 Yo PR B 1) - 4 v A
B AW R R (Sedum alfredii) , & RAER E Cd
1594 (0.53 mg-kg™") T3 ARg 5 R Cd A4 B
J 40 g+ hm™, 76 Cd V5 4 (1.55 mg-kg™") L3,
A EE KT Cd Y HE B M 341 g-hm 2, Y% 7
CAdEFHEHN0.71 mg- ke (1 I P RHDFRLIE (Amaran-

thus hypochondriacus 1.) , & B H X Cd (i FEEUE A 13~
39 g-hm™. FIIX LE5k B AAR Y M L, SRR Cd
1Y R R Cd $R IR U AR B 35 KA, JELL BURR Y
BN UGS BURE LUk R D8 5 o 7R B Cd 5 % 0
(25.6~29.7 mg - kg™") H F 4 7 Fili (Phytolacca acinosa
Roxb.) , HAH#E Cd 7% &3k 5 8.1~12.1 mg- kg™, A
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