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Abstract: [ Objective | To explore the accumulation and distribution of several heavy metals in different
parts of edible bamboo shoots and soil.[ Method ] Taking Jiangxi edible bamboo shoots and their soil as the re-
search object, bamboo shoots and soil samples were collected from 25 bamboo shoots production bases in Ji-
angxi Province.The contents of Pb, Cd, Cr, As, Hg in the bamboo shoots, shoot tips, shoots, roots and soil were
determined to explore the distribution characteristics of heavy metals in different growth parts of edible bamboo
shoots.[ Result ] The distribution of heavy metals in different growth parts of bamboo shoots and soil were differ-
ent.Pb and Hg had the most content in bamboo shoots , and Cd had the most in shoot roots , however, the contents
of three kinds of heavy metals in bamboo shoot tip were the least.The order of the contents of Pb and Cd was as
follows : shoot skin> shoot root> shoot middle> shoot tip, shoot root>shoot middle> shoot skin> shoot tip ; Cr and
As were the most abundant in the shoot bark and the least in the shoot root.The order of Cr and As contents was
as follows: shoot skin> shoot tip> shoot middle> shoot root.The contents of Pb and Cd were the most and the
least in different heavy metals.The contents of different heavy metals in the soil from large to small were Ph>Cr>
As>Hg>Cd.The absorption capacity of bamboo shoot for different heavy metals varied greatly in different growth
parts.The average value of enrichment coefficient was the same in the shoot bark, shoot tip, edible part and the
whole shoot, the order was as follows: Cd>Cr>Hg>As>Pb, the enrichment abilities of Pb, Cr, As, Hg, Cd were
all very weak ; there was the most Cr and the least Hg in the shoot tip and the middle of the shoot; Cr, As, and
Hg were distributed more in the shoot and the root, while Pb and Cd were the average. Between the bamboo
shoot skin and the edible part, the distribution of Hg was less, and the distribution of other heavy metals was
hindered to a certain extent.[ Conclusion | Heavy metals are less distributed in different growth parts of edible
bamboo shoots, but more distributed in the soil.The distribution of heavy metals in different growth parts of edi-
ble bamboo shoots is small, and the accumulation capacity is weak. Therefore, heavy metals in the soil make
small threat to edible bamboo shoots.
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A g BT R E) . PR RICE BATE S E AR TS Y X BENLR AR B AT 1T A RIBR S (5
F2) OV IAT B 43 T E R 5 em A0 BFEAE S (554, TR £ 3B 23 IS o A b 5 em A R T #BAE 5 (55
AR, PIBCR] £ 38 43 v ] AR A A g bR il () o FE R DM BE AL 5~10 4> 0, A SUR AR DT
1 kg AEMRBR 338, RAEREE N 0~30 em. HIEFENCREESS TR H ARG T AT, 28 2 mm G 5B 278 1 43¢
T ) — LA ) SR A Sk

Ay G A P S A R38R 2T AR AR N R AN AR MDA T AL ARHE (NTY 1121—2006) ) 15442 +
HEREA PR M AN - pH {EAE 3.8~5.1, F3{H M 4.5 A WL & 7E 5.0~80.0 g/kg, P50 41.6 glkg;
ARG HTE0.5~1.5 g/kg, Y& 7N 1.2 g/kg; BfH A 5 2 7E 30.0~200.0 mg/kg, -3 7% 14 140.2 mg/kg;
RS EATE0.1~0.5 o/kg, IS 0.3 g/kg; AR & HAE 0.5~2.5 mg/kg, X558 2.1 mg/kg; 29
HAE 10.0~25.0 grkg, VX5 Ry 23.1 g/kg; SR f27E 10.0~110.0 mg/kg, -3 % 4 68.7 mg/kg.
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Tab.l1 Analysis methods of bamboo shoots and soil samples

P 15 LT H il 753 Detective methods
Number Heavy metals #7144 Bamboo shoots 135 Soils
1 i (As) GB 5009.11—2014 HJ 803—2016
2 K (Hg) GB 5009.17—2014 HJ 680—2013
3 #(Pb) GB 5009.12—2017 HJ 803—2016
4 i (Cd) GB 5009.15—2014 HJ 803—2016
5 #%(Cr) GB 5009.123—2014 HJ 803—2016

FEALAR RS I (L (Multiwave PRO , B A ZE A1) , LTI 43 Y6 6 B (72000, H A< H
) R TN IO (AFS-230E , Jb st BHEITEE) , FLEFE A 45 85 TR BT AL (PQMS, T8 E B4 ) o

F K57 : As \Hg .Pb . Cd .CrFr#EIF T (1 000 pg/mL, E %A (4 BB ) , S AL il a1k ap
AN BEIR A (500 g, EIZGEE AT BUIR IR (500 g, BATHL T ), & 2H GRS L L H(299.999% , 1174
ESN/
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FH Agoramoorthy %511 Usman 2851 H 1A 3K, 715 & 52 R EU(BCF) FIER ZEU(BTF) . & HEFRE
(BCF, F) R F R R AR B R ST, Foy Foy F oy Fo Fos Fo 78 IR R SO SR SRR ] £
T (FR+FFP+ 551 ) (R + ] B NES B EER . YF>10 BT AR ERESEN
e aeR e, AR AK(D),

F.=Cp )% /Cs (1)
F,=Cp F4R/Cs (2)
F.=Cp%H/Cs (3)
F.=Cp 5Hii/Cs (4)
Fo=(Cp FR+Cp FH+Cp FHHR) /Cs (5)
Fo=(Cp ¥ +Cp 559+Cp FH1+Cp 4R ) /Cs (6)

KD, Cp 5Bz . Cp 4R (Cp F P\ Cp SR B M AT S5 53 B AR v A IRTP ) & i
mg/kg; Cs 4 T HEHHE G & 7 i, me/kg.

LR R EU(BTF, FORFRTFHEGRTERE S , H Fyy F Fo 230 3R R -5 -5
RGBT M RE T o 25 P> 1 BT S P s i B < i O RE T AR 5 25 F,>0.5 I, BB AT
FRNEIE SR — " AR AXAK(T)~(9).
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F,=Cp 5 1/Cp F iR (7)
F,,=Cp F42/Cp Fr (8)
F=Cp ¥ B2/ (Cp 54+Cp Fri+Cp F¥4R) (9)
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PR o (FFR+F e+ 504 ) R [R) 3 4 8 1) B B R[], Hovb Cr i 0 i, OO Ph . Cd L As  Hg
(%2) . ANRIEE BN FA AR IO & A ir2s 5. Hob e BB R Rl —30,
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He 747 453000 Hh ) B W I T A R 4, nTRBJE T He 76 58 b 19 S A AN A 55 b 19 ' A i
F1E 2R FE ., RN, AT P E AR SRS R P A 2 225, AR TR
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Tab.2 Distribution of heavy metal content in different growing parts of bamboo shoots and soil mg/kg
RAE R
Pb Cd Cr As Hg
Sampling point
234
0.067 1+0.007 0" 0.008 9+0.002 0° 0.790 3+0.007 5" 0.025 2+0.000 9" 0.003 1+0.000 1
Shoot skin
FR
0.030 4+0.001 9" 0.008 3+0.000 2° 0.649 0+0.007 9" 0.010 4+0.000 9° 0.000 7+0.000 2"
Shoot tip
Frp
0.035 6+0.001 9" 0.010 1+0.000 2° 0.121 4+0.001 6" 0.008 1+0.000 9 0.001 0+0.000 1"
Shoot middle
FR
0.046 5+0.003 1" 0.013 4+0.000 9" 0.097 6+0.000 2" 0.007 2+0.000 9* 0.000 9+0.000 2"
Shoot root
13 , . :
Sol 36.579 5+2.140 6° 0.144 2+0.000 8* 35.088 1+2.116 7 4.317 0+0.002 4* 0.169 5+0.003 7
01

(i) — B EdJa I /NG BN R 3R AN TR R 1 i 5 22 53K 5% R OKF, T 1]
The difference in lowercase letters after the same column of data indicates that the difference in the content of heavy metals

in different sampling points reaches a significant level of 5%, the same below
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Cd.Cr.Hg As fIPb, H 35 b Cr 5 He W AR I P EZE R AR E AR He S As R AR E . 7
SIS SRR S R AT A4 S As 55 Ph 22 8] il 25 S ¥R 5L 3%, i Cd 5 Cr Hg . As .Pb
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WHBEZES . WRIPET LA N, FhE £ (F) - KB/ IMER A Cd Hg . Cr, As fil Ph, Hi Cd #%
58, H F o, 7F 0.003 6~0.281 4, ~F- 3 {EH 4 0.070 1; HIKJE He Fl Cr, H F, J [ 5351 2 0.007 1~0.032 4 Fil
0.000 1~0.050 1,3F34{E 43 %]k 0.005 7 #10.003 5; 1M As A1 Ph & #EHE /1 £¢ 55 . AP, Pb.Cd . Cr.As Hg7E
AR 5 AR A R AT B R T I B AR R A F /N T L, BB Ph . Cd .Cr.As Hg &
ERE IR .
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Tab.3 Enrichment coefficients of heavy metals in different growing parts of bamboo shoots

HE)E

Heavy metals Fo Fo Fos Fou Fes Fes
Ph 0.001 8+0.0002  0.000 8+0.000 1* 0.001 0+0.000 1 0.001 3+0.000 1" 0.003 1+0.000 1* 0.004 9::0.000 2*
cd 0.061 6x0.014 0'  0.057 6x0.001 5* 0.070 1+0.001 1* 0.092 8+0.006 3* 0.220 5+0.008 5* 0.282 1+0.006 8*
Cr 0.022 5+0.000 2"  0.018 5+0.000 2" 0.003 5+0.000 1 0.002 8+0.000 1" 0.024 7+0.000 3" 0.047 3+0.000 5"
As 0.005 8+0.000 2 0.002 4+0.000 2 0.001 9+0.000 2* 0.001 7+0.000 2" 0.005 9+0.000 5' 0.011 8+0.000 5'
He 0.018 1+0.000 6 0.004 0+0.001 2 0.005 7£0.000 5" 0.005 2+0.001 3* 0.014 9+0.002 4° 0.033 0+0.002 7°
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AR AERKA AR ESBIEBR A —EMES . WRATH, Frh 5 AR TR
(Fp) R EIMKIR R Hg As . Cr . Ph AT Cd, Hi He As (Cr 19 F YR T 1, Ul 5 rp 55 4R [A] 8 4 8 (11T
RS HE JJAR SR ; 1M Pb A1 Cd B4 F, 23 510 0.772 2 F10.758 8, iT A8 RE 11— . 4P 5 9528 T R 8 1 (F,,)
R EN/IMRIH Cr As Pb . Cd il Hg, Hih Cr ) F (H K, Ry 5.344 8, RIGEFS HE ) et s HIUK As 19 F, (H
9 1.298 0, iEFEHE J1AR 3 ; B 5 Pb.Cd \Hg [ F, {53514 0.854 9.0.822 4.0.699 6, i BB HE ] — it . 551
5l & i ae 1 (F.y) K EIMKIR R He As (Cr . Pb il Cd, Hoih He 1) F> 1, UL RS BE T AR 5
As Cr P F i fH 535174 0.989 1.0.910 4, i HE S — M 5 1111 Pb . Cd B Foy [H53 314 0.596 5.0.282 0, i F fig
AR5 .
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Tab.4 Heavy metal migration coefficients of bamboo shoots

T RE
Migmﬁfjﬁciem w e Cr As He
F, 0.7722:0.0952°  0.758 8:0.041 7 1244 6:0.0186"  1.1355:0.047 0"  1.139 9x0.165 2"
F, 0.8549:0.038 7  0.8224:0.0196  53448:0.0182°  1.2080:0.1588'  0.699 6:0.224 9"
F,, 0.596 5:0.060 ' 0.2820£0.0717"  0.9104:0.0012°  0.989 1x0.099 9"  1.247 2:0.183 0"
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CrAE S A AR D AT D RS JR E 2 — AU AR, S0 AW 1 i — 5 i a3, HoAe
Wy 58 B 4= 39 vp 9 43 A A FR R B/ NP AR R Ry £ 18 B R SR SRR SR AT RS R A R B /MK
N E Fy M F, B FZEZESBE, B8rh Cr & B2 57 1 44.40 5, RBUOWAR 55 10 5 B 1EH 5 1hi 9%
A Cr & RSP S35 4%, b Cr SR R AR A 12145 R AR A E R P E
ik 5.344 8 Fl1 1.244 6, LW Cr i AT SR NG FE -5 A - R i AR R @ . ok, Fishy
0.910 4, Ui B 55 5z 5 0] £ 3B 43 (0 A% it FL ami g o ph b ] D, A0 80 H e i) Cr 1 & 4R BE 0 855 L T
Cr it AT SR P I 3 il 0 o

As ST A KA — 2 e E , HAEPT 55 K e h B A e A i BUIRAR O 11 55 1 (5 S
TR ST R KRBV Fo Fy B E S BR P FF 225 B3 R PR E R R % . R
As B AUE B HER 9 0.58%, LI E A2 RE HARSS o 10 Fo 1 FL 3K T 1, RPN AR 1Y & 42 RE 1, KB
As TESFH-S0 S-S AL i A H 38 0% 5 F,, oM 0.989 1, T 28 K 5 R0 s A3 FR A4 i . L 3503 1
Wb, A5 - 3 ) As B B SR RE 1859 , 1T As UE AT SRR N IR RS BE T A
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He /2 xt A W IR R AR i A TC 3R HAEAT 55 B 58 b 9 43 A0 RRAE AR B/ MR YR Oy 1238 8 fe S (O
MG T8 2 KB IMRIR N Foy JFo FF BR F M F 2555 028 A F M B & 255 . He e
th-S5 A A S AT B AR AR R F AR 30 1,139 911,247 25 F, 10K 0.699 6, PRI 55
M He A7 — 7 [ BHASVE FH

Ph . Cd #fs 2 X A= A5 PR 0 28, HAE AT 55 K A 38 FR 0 00 20 A R AIE R R B/ IR U 148 SR
PR S TR R B REVIMEIR K Foy Fy M Fy, Fy 5 F Z B0 BB S . T8 R EUE
0.282 0~0.854 9, Uk F rf 5441 | S5 o 9 e — A B S A0 BB o A — e R B b BHLIE A 53 %) b Ph
Cd BN, TG Fu 23 3100 0.596 5.0.282 0, i F AT Fyy  Foy, 26 WP IR 2550 Ph . Cd W Wi 1) 3 22 5 1 Ay 25
IR

3 GinSitie

- e () T 4 B AT R B SR T 4R AL S R AR AR L B R, B A R bR S Z B
B pH A A BT S BH B 728 e 0 A5 A T s

RN R AR L EIE A — 2225 . Ph.Cd & MR B IMERICN 5 R 7R
SR SRR AR VB R RGOS IR H AR EARB W N R X S L O A R —
o TR A W SORN B A T2 o W B AR AR A AR L s AR R 5 P AR R kgt bis
i 5 Wi A ) [B) PR RS | 5 B2 0 B LU ) 2 i 1 R, e As B S U R B0 /MK IR Ol 5 12 5Pk L rpomll
SR, F I DGR 2 S R R e A AR R WA kT 1 b 4 A IR i 5 pH 2 ]
A S, ARG A S R A M 1 AR R AR R | T SR X 4R M A D T G As FE
Py BT R BE I H05R , IT LA S BT 45 A 1 R CroAs 8 PGS He 1952t KRB/ IMER IO 5
B R SRRSO, B T RS S He WO 5 22 S A S-S e, T DL 3SR Hg 1 3 i i
o A SR AS TR 4 0 WA BT R TR], T R PR Ol = HE v 2R o0 2 L AE I 5 R 0 45 B sk b AR S
g,

B AR RECRE R R AR Y S YA E X E AR 0 R IR RE bR, E A R
L R RR R TR R B AR RO T AR R B M AR A D BV IR RS BE RS, AE
W 288 2 M R T 3 AN ) B 4 WG SCRE 1P AR5 P P Ak - 4 v S TR R 4 R R AL ) A
FEZ S AR R T BT e E AR RECE A RN TR, B K BIMEIRCH Cd L Cr Hg .
As AT Pb, Bl Cd 5%, Pb 255 , 3F H i T F 333/ T 1, 5P 2595%F Ph . Cd .Cr As \Hg i & 4R BE IR 55 . A
BB AEAT PR A KA RS e B AT T AN, g 40 - F4 v ] Cr 9 iE RS B ) B , Pb .Cd —
J, H £ L[] ) 328 B A7 A — 22 R BELAR , B W AT AL B8 ) 55 59 5 76 A h -S4 B] Cr As \Hg iE RS i 1 453
Pb . Cd — i ; 76 55 2 -] 04> Z 18], He A 4 AR 7 iy , iR A 0 Acnik , oA i sy, Hob Cd e . 5%
AN TR A A W W 4 R T RE T AN TRD , BT B 00 R BEAC: T A ¢, [R) o S et 35 e VR AN ], RN K
SR U e 4 J8 A1 Ph . Cd . Cr, As \Hg [ B ZH5 T, 76 K5 Y M H 1 M X, - 5875 YL T fEAR
SRR A () B R U,

gi b, A R B AT R TR AR A 1 B R A R ) R 55 , R ik 39 v o 4 R P AT R Y
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