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Abstract; Yellow flower Camellia is one of the world treasure plant resources. In this paper, eleven elements including
Mg, Ca, Mn, Fe, Zn, Ni, Se, Pb, Cd, Hg and As were determined in leaves and corresponding soils of four yellow flower
Camellia by atomic absorption spectrometry and atomic fluorescence spectrometry, and then the enrichment factors of these
metal elements were calculated. The results were as follows: (1) The leaves of four yellow flower Camellia were rich in Mg,

Ca, Mn, Fe, Zn, Ni and element contents were Ca > Mg > Mn > Fe > Zn > Ni > Se, while the toxic heavy elements such
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as Pb, Cd, As and Hg were low, which reached the standards of non-polluted tea. (2) There were obvious differences in
metal element contents between young and old leaves. The concentrations of Ca, Mn, Fe, Zn, Pb, Cd, Hg, As and Se in
old leaves were higher than those in young leaves, especially in Ca, Mn and Fe, while concentrations of Mg and Ni in
young leaves were higher than those in old leaves. (3) Yellow flower Camellia showed different enrichment abilities to differ-
ent metal elements. The enrichment factors were Ca, Mn, Mg > Zn, Ni, Hg > Ph, Se > Fe, As. Also, the enrichment char-
acteristics were different in young and old leaves. (4) The enrichment abilities of four yellow flower Camellias were
different. Overall, C. longzhouensis and C. murauchii had higher enrichment factors of Mg, Ca, Mn, Zn, Ni, Se and Pb
than that of C. nitidissima and C. ptilosperma. In detail, C. longzhouensis and C. murauchii showed the highest enrichment of
Mg, Mn, Se and Ca, Pb and Hg, respectively. C. nitidissima showed higher enrichment of Hg and lower enrichment of oth-
er elements, while C. piilosperma had the lowest enrichment factors of Ca, Mn, Ni and Zn. The above results showed that

plant species, parts and element type had a comprehensive effect on the enrichment factors. The results provide the informa-
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tion for reasonable development and utilization of yellow flower Camellia.

Key words: yellow flower Camellia, young leaves, old leaves, elemental analysis, enrichment factor

ST HARY) ( Camellia sect. Chrysantha ) Pl
FPHLZR R W AR BN AR, FE A0 T PR
TR E R AL (F/NFEAE, 2012) 2 AL A AR
WgeIR o 44635 (C. nitidissima) & EZH — %
TRAPAEW BB g 5T 5L 5 AL i)« R
(B ,2006) , 44645 AP A HAT 8 5 1 0L
FOE, BRAER B N T B2 24 O Tl Hom
Lo 2 oo N AR B AT B S04 A T R R A8 A LBk
(Ge) i (Se) 5A (Mo) .8 (Zn) HL(V) FE T
R EARE AR, B, BT &, D40 IR0 4 i
R, 5 G 3 L R A ) e 25 2 R IR (e A,
2011 ISR 22 2013) . HETC AT A A4S
PRI < AE AN TN 48 B8 2R AR 55— R i
gt okt g i (B E 5% ,2008) o

B RBAKHAY IR 2 8 e 255
J U Ak 2 o e 25 SR W A T (T AR,
2009) , FHRZEAE(2007) HHFE T A A ALK
XTI 20 MO Bk BEL-7404 () 410 3 4 FH 5 AR A2 4R 4%
(2010) WFSE 1 4 AE 2% A8 AL WO A 27 1l o0 B AR s
Y BEAE (2011) WESE T & AE A AL AL 27 18T
FEMN BRI oy AR 3 13 Mk & ¥, X4 4E
ARG PRTEPE R ST, A R T ik — 2P T ke bk
AR 24 P ; (B AR R A DG I 4 B 4 s 10 4l
JE WA |46 A6 B 5 28 AR LR AR, AT
WX B TP B R S T . H AR A
B & Jm T R B IF s B D, 22 g i FH AR 5
(2009) WFFE T 4 A8 2% AL 2 AN [ BB AL Gl i T 3R 10 &%
it (HIE AR WA A B b 4 B T R & 1o
K R AR OCHRGE . AT L DUFR G AL AR AR

DL ISR AR 7/ L WA N A DIV N 9L
EHERHEIATOIIE, 6 BT K A 4 AR A
L7hael it SR 2 i

1 #8577

1.1 B kiR

P DU Fh S A2 AR YR B T PG
WESE T RN BRI ] DU G AL AR 43300 Dy Je M
446 4% ( Camellia longzhouensis ) | ¥ A€ #1925 4% ( C.
murauchii) A= A6 25 ( C. nitidissima ) 1 B K 4 46 2%
(C. ptilosperma) , 2016 4F 2 J | RAEFE R S48 £
(RO AR S R IR 3 O PATRE By
R BEAEBRTE 10 #R DL b, 5 2y 200 g, 3k 4 x
2 x 3FESL . SRAEGFROM S A ROK VR 15
B FK g, BT, B TR 105 C /T 30
min J5,80 CHEZEH T Byag, i 40 H i 2485 H
- BRI R P A4 A6 AL A AR R I 0~ 20 em
TR 138 BRI 3 3 FATRE B EE Y 500 g, 3t
4 x 3UyFES, BRI $2 0U 43 BURE IS 3 100
H i 48 FH
1.2 EEMHERIXA

Spectr AA 220 FS JE W% i 43 0% o6 B i Al
Varian AA 240 Z £ 550 5 W IBOGIE(SEE, Var-
ian AF) , AFS-933 XUH Ji 1 266 B i (AL at il
K) ,MARS 6 S iF X (S, CEM 22 H]) .

JIt P45 0 3R B R it 2 W4 W) S 1 ) b v ot
WEFE T | B FETC OAH I B (R BR vE I v E AL
BT R A o A i e DA L BB AR e A T
JEAE HNO,(3+1) H1Z¥0 24 h, LB TK Bk, BT,
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S KA B TR,
1.3 H&EBRRA

TEYIRE AR 0.5 g (KR E] 0.000 1 g), /i 8
mL HNO,#12.5 mL H,0, , 237 , SR J5 Tk 1 i
O TE AR 15 min FHE Z 135 C, /445 30 min;
ZJ5 10 min FHEZE 200 C 45 30 min, THAE4E
JEHH 2 50 mL 25 e 25, [FI B iless 1k ae . 7
SR 2030 2 T i T LA L FH R D I e Mg
Ca Mn Fe Zn %, £1 8500 57 W OGS SO Ni |
Pb Cd &, BUE JE 26 R BT He &6, B
10 mL {H AT, EEIR 229 1 mL, R HF A 2 mL
HCI(1+1) .2 mL 5%k —Pr Ik i BRI A A, 8 2
210 mL, BGA 26T As &5, B 10
mL TR, B 229 1 mL, IIA 2 mL HCI(1+
1), 5 min SRR HE1, EAE 10 mL, XGE JF T
BHCCEETHI Se &1,

- HRE S K+ HF 3 58 4, KA TR 7 Il
AT Mg, Ca Mn Fe Zn, £1 84 57 IR IO TEAL 5
Br Pb Cd, BUE J5 9GR8 Hg \As Se,

FHEZ bR HEH) 5 55 GBW10016 | 1 3 ESS-3
H1 GSS-4 VA B i, XA it Ak B8 R G ) 4 2o 7
13T W4, bR v ot 19 45 o0 28 T (B S ZE A (E
T AP A B ER

2 HER54M

21 TEEETEREKTE

DU Bh G AL AL AE D) AR B IS4 R R Pk 21 4
(pH<7.0) , JBIH G AEAS B AEHIZEAS B AE2E  BAT
SAEATH KT TN pH EHAKIK N 4.42 4,55 .4.59
4.84 H LA EMKIK R 13.9.11.1,12.9.19.3 ¢ -
ke', TSR ITRGREIWLE 1, 57 R %
(2015) B X L, 4 &R 1 p9EE AT, 45 g
H1 Fe Zn Ni 3 FE TR & —BKF 3 Mg,
Ca il Mn TR & &ML, THrhHE SRS ER,
R4 GB 15618-1995 - HEA B i i A e, bk T EHF
SAEE B3 Cd, HAr 3 P Cd Hg #Fi8 5] —
PhnifE, As IR B T HBRUE ; PUR AR S T8 Se & 1K
=, R B & bR (>0.4 mg - kg!)
22 MR E&EEBTESE/KTE

M3 2 A0, S e A AP s & Mg, Ca,
Mn Fe Zn Ni FEFRI0HR, HSCHR (225 4 fH
B, 2009; 224 2010) B 425 FTE & L

F1 NHEEFHEEVTESETESE
Table 1

Contents of metal elements in soil of

four yellow flower Camellia

TLREE

Jm TMGA SR Sl AR
content C. longzhouensis C. murauchii C. nitidissima C. ptilosperma
Mg (g - kg') 1.70 1.53 3.10 2.41

Ca (g-kg') 0.60 0.35 1.15 11.51
Mn (g - kg') 0.12 0.13 0.11 0.51

Fe (g« kg") 27.53 29.27 26.27 32.66
Zn (mg - kg') 50.71 39.14 121.83 162.40
Ni (mg - kg™) 16.12 9.97 22.25 18.86
Se (mg * kg) 0.54 0.53 1.05 2.09

Pb (mg - kg) 8.83 8.97 12.35 14.40
Cd (mg - kg") ND ND 0.06 1.29

Hg (mg - kg") 0.04 0.04 0.14 0.15

As (mg - kg!) 20.94 20.98 19.44 19.47

e ND FR A, R,

Note: ND means undetected. The same below.

RAAERTICR SR E, FUETRKIK N Ca >
Mg > Mn > Fe > Zn > Ni > Se; 4 JBICZHE Pb . Cd,
Hg As &Il T A F A 48 ST R BRE (Pb
Cd.Hg As 43514 5.1,0.3.2 mg - kg, ab F I V5
YRS, Hr o i) Ph A Cr R4

AR Y e g b R TR R ES
B3, EM ) Ca,Mn Fe Zn Pb Cd, Hg, As. Se
JCR G RYK T, o it iy Ca J2 1
3~5 1%, Mn ST 3~7 £ Fe W1 2~6 £F;
o Mg NG E KT, X ULBR ] 4
JETC R AL AN GRS 14 56 B8 ANt R LA AS TR B
T Mg Ni i) FAEMO 5 2 =2 A0, oAt 4 J@ oo 2
ot ] T AE &5 4, 5 07 RO 45 (2015) & ) 2 it
T & B ICR N A A S,

AR AR F &R T E S REAR
RS, HAEmo f st R b AN F i, &4
ZEBO R Y Ca Zn R IR S SO Az et
Ca 4150 8.33.24.36 ¢ - kg3 Zn FEAY N
24.16.29.73 mg - kg, HUK A MG AE28 . T4
TEAS IO A i Mo S 3505w, 40 Bl 1.47
3.92 g - kg, UKW B AL LTS BATEALS, &1L
M E iR, M A AR Y Se Bt B
i TR, A R 0.317 mg - kg,
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Table 2 Contents of metal elements in leaves of four yellow flower Camellia
YRLEYIZN WAL R AL EFFEAES
e C. longzhouensis C. murauchii C. nitidissima C. ptilosperma
TR A A
Element Leaves . . s .
FAME + brifEE RSD PIYME + ARfE2E RSD CFIYMH = bRifEE RSD PHIMH + dRifEE RSD
X xs (%) X s (%) X xs (%) X xs (%)
Mg B 2.96 + 0.01 0.2 2.15 = 0.04 1.6 2.80 = 0.07 2.6 3.47 £ 0.14 3.9
(g-kg') Young leaves
AN 2.41 £ 0.07 2.7 2.04 + 0.04 1.7 2.23 £ 0.02 0.9 0.80 + 0.03 3.3
Old leaves
Ca gt 3.77 = 0.10 2.6 4.22 + 0.10 2.3 8.33 £ 0.02 0.2 4.29 + 0.08 1.7
(g- kg'] ) Young leaves
ALy 18.11 = 0.11 0.6 14.17 = 0.16 1.1 24.36 + 0.49 2.0 10.75 + 0.13 1.2
Old leaves
Mn fgnt 1.47 = 0.02 1.0 0.75 + 0.01 0.8 0.21 = 0.01 2.8 0.49 = 0.01 1.2
(g kg'l ) Young leaves
Zh 3.92 + 0.04 0.9 2.94 + 0.02 0.5 1.39 + 0.01 0.8 2.06 + 0.04 2.0
Old leaves
Fe it 38.56 + 0.64 1.7 76.96 + 4.51 5.9 119.49 = 1.61 1.4 58.11 = 2.60 4.5
(mg + kg')  Young leaves
ALy 176.27 + 15.31 8.7 470.11 + 13.26 2.8 348.10 = 7.30 2.1 101.40 + 0.15 0.1
Old leaves
Zn fgnt 21.24 + 0.47 2.2 15.58 £ 0.15 1.0 24.16 + 0.38 1.6 16.70 = 0.27 1.7
(mg - kg" ) Young leaves
it 24.29 + 1.74 7.2 2291 = 0.43 1.9 29.73 £ 0.39 1.3 21.43 £ 0.85 3.9
Old leaves
Ni gt 3.78 = 0.02 0.6 1.97 = 0.09 10.3 8.81 + 0.43 4.9 2.23 £ 0.10 4.4
(mg - kg'l) Young leaves
Znt 3.04 + 0.25 8.1 1.76 = 0.20 5.2 0.83 = 0.08 9.8 0.35 + 0.04 10.1
Old leaves
Se g 0.105 + 0.003 2.4 ND — ND — ND —
(mg - kg" ) Young leaves
AL 0.317 £ 0.014 4.3 0.054 + 0.004 8.1 0.019 + 0.003 13.0 0.041 £ 0.004 10.2
Old leaves
Pb g ND — ND — ND — ND —
(mg - kg') Young leaves
&zt 0.98 + 0.07 7.4 2.52 = 0.14 5.5 0.96 + 0.09 8.9 1.17 + 0.05 4.2
Old leaves
Cd g ND — ND — ND — ND —
(mg - kg'l) Young leaves
AL 0.018 + 0.001 6.3 0.027 + 0.003 9.8 0.018 + 0.001 3.3 0.024 + 0.002 6.3
Old leaves
Hg fgnt 0.011 + 0.005 10.2 0.018 + 0.001 9.5 0.055 + 0.005 5.5 0.031 + 0.007 10.2
(mg - kg" ) Young leaves
Zh 0.015 + 0.002 8.4 0.032 + 0.008 7.2 0.070 + 0.004 4.5 0.062 + 0.003 7.4
Old leaves
As gt 0.016 + 0.002 12.5 0.016 + 0.002 9.4 0.023 + 0.003 13.0 0.013 + 0.002 12.1
(mg - kg'l) Young leaves
it 0.049 + 0.004 8.9 0.104 + 0.007 6.4 0.082 + 0.011 12.8 0.082 + 0.003 3.2
Old leaves

IKFNE IS A PRIE(0.25~4 mg - kg ) . Fe Mg, Ni
JCE T RAEA R A L2 4B Y Ao R
SEARANE R, 1 GnFE o v, AR Y Fe 15 5

i, U B AEIZER B AER NGRS
Mg, B AR A0 Fe St L
A BN TR e, AR
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Table 3 Enrichment factors of four yellow flower Camellias in leaves
% 1
Firke A Mg Ca Mn Fe Zn Ni Se Pb Hg As
Species Leaves
T 4 AE A% fignt- 1.741 6.283 12.250  0.001 0.419 0.234 0.194 — 0.275 0.001
C. longzhouensis Young leaves
2zt 1.418  30.183  32.667  0.006 0.479 0.189 0.587 0.111 0.375 0.002
Old leaves
B ZESE fnt- 1.405 12.057  5.769 0.003 0.398 0.198 — — 0.450 0.001
C. murauchii Young leaves
FUN 1.333  40.486  22.615  0.016 0.585 0.177 0.102 0.281 0.800 0.005
Old leaves
ErY IS fnt 0.903 7.243 1.909 0.005 0.198 0.396 — — 0.393 0.001
C. nitidissima Young leaves
2zt 0.719  21.183  12.636  0.013 0.244 0.037 0.018 0.078 0.500 0.004
Old leaves
EFrEIEA fnt: 1.440 0.373 0.961 0.002 0.103 0.118 — — 0.207 0.001
C. ptilosperma Young leaves
&t 0.332 0.934 4.039 0.003 0.132 0.019 0.020 0.081 0.413 0.004

Old leaves

R EET RS ENZESS A &8GR A
Ko ATHREE = i AN R 5 SR A3l 1Y A AE A AL
PIVE R IR, ANAR I 55 o 19 e M 4 A6 ST F mT A
4 s = Tty O 3

23 EHFAEYTEETENE LS

MR AR LR FEORE T L E W E
ERB(MAPERETENSRS TS E TR
It FUAEL) o SN AE P % T0 22 B AR AR B 1 e (IR i 4
AB ISR 5T , o 4 R A — R e 3 -
MY R G TR TR MES B, &R R R %R
WA RHZ T 1 & SR AR TR, B2 5y N 1
WSIZIC K , ARG LSS R H AXF 4 B e R Y
HERBMWZ3,

M 3 AT, S AL SR A Y R AN F 4R
JCRMNE LRSI, &5 ERBERME Ca Mn Mg>
Zn Ni Hg> Pb Se>Fe As [HLHE, DUR 4 L5 41
Prxf Ca Mn Mg 142 RE ) IR, & 5 REAE
0.3~41 Z[A];%f Zn Ni Hg .Se .Pb 1Y & £EfiE J1—fi%
BRI 0.01~0.8 Z[H]; %F Fe As B & e S5
5, B ERI<0.02, EEFE TR, SR HME
PIxt As \Pb 1Y & 5 R AN, X He 196 8 RBUKL
K, PR A AR a5 e B R R I R B B4R He 15 5,
S AR AN R 0] 1) o SRR I AP e 25 57, I
%} Ca Mn Fe.Zn Pb Hg As Se JLR I & HERES)
BNT 2 % Mg F Ni TCER S ERE IR T %

LR i L e SR = £ R B AL DO N bl 3
F ' SE AR SE AR TR, LA BN 4 A 25 g 051, it e
KB TREEREK/NN Mo > Ca > Mg > Zn >
Hg > Ni > Se > Fe As; MM PR EBILREER
BR/INN Mn > Ca > Mg > Se > Zn > Hg > Ni > Pb >
Fe > As, AR5 & AEASAUH I A RIS A 2 R ik
(1425 5% FAS [ O6 28 78 AS (6] 36 07 19 5% 7% B0 R[]
A,

R R4 AL A AR X 4 8 U R 10 & 4 ik
TR, FLAE 0 Ao b 280 AN 6] 1Y)
A, IR b N SRR B 25 55T Mg Ca
Mn . Zn Ni Se Pb I e IR T &AL BN 4
A, BRIy, Je I 4 46 2% o i - 24 %
Mn Mg Se [} & £ fig 715 K, % Ca )& L HET1 8L
R AR T BAEHLZETE WX Zn B s SR RE T ROk,
XFNi BB HERE AR T A4 & X Ni 195 4
ey R, X Zn Pb 1 & SERE S UK T AL 2
Ao BOAESZEAOT FE %) Ca Ph Hg & 41
TR, ¥ Mn (8 4 RE 8K, UK F N 4 1
A5 BT Zn 1B ERE 1 EOK, X Mg 1 B 4E g
IR FIMN A AESS WX Zn & B2 RE ALK T
WA T , SAEROTT R 2% He 19 & £ 66
BR AOR T AR 2528 BRI X Ni ) & 4R g
AN, SAEF N HETT RN E LRI RS, £
FFE AL IO X Mg 1) 5 SE R 1 B, LR F I M
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SACS WO AE X Ca Mn Ni Zn S50 E & &
RE 1B 5N, ANRIFRE G AL Z AR ) & 4R R T Y 22
SR RE S H A BB R A G, TR B Al X
HAHSCHE A Y 22 S e A7 i — 2 A5, A, el 42
AE28 HACHIZESS S AEZR B X Ca (W& 8 R BT
KBIRTF 20, TEHFFAAEA LR Ca 19E 4R REL
HA0.934, \TRES A [A L3P 4 Ca HHEZFEK
[, B EAAS 3T Ca & & L HAD —Fp £ 1
10 A5 DAL i e Ca A9 AN AZ 31 L3 rh
4 Ca ST EAEN, RS Ca F LT HEES.
KARDL FEK it A B A BEAS [ AL 22 ] i) e ds A
FHAEAOC, i = s S RECR I 7 rh Ca & 5
b 1S AT BB A At Sk JE (B i AR 5K L X
— AR T — L5,

3 W5

(1) UFh&AE AR AREYIM F 358 & Mg Ca Mn |
Fe Zn Ni %7595 0% ,Pb .Cd As Hg A EEL)E
TCR SRR, WVE R AE P AR AT RO DR
G EaFJERE, Hop N AR AT = AR ) A, nT
T A S AL R i

(2) 55— A AR, A2 AL A5 418 ) & v i
HEEILR S EERDE, MY Ca Mn Fe Zn,
Pb . Cd Hg As Se JLE & &K T Wt it v Mg
NI SR TEMN  UHAFR SR TR ES LR
TS [FIEBAL () 5 B2 KN ], T BB 2 T AN [R50
MY R EAR TR SR R T BB 5 & B T R AE
S AEAS AR A RIS A7 B 5 B R M S, T Mg Al
Ni TCRTEAHYIR N 55 88 511 | 5y ) A= A AR S HE % 114 e
MR ;1] Ca Mn Fe S0 R AEME YR NZ i 5512
PRI AR AR A S A i 2 v & i A s

(3) NE4E R BT, AP S AL AAEDIX Ca
Mn Mg 19 & g J1 4858, %F Zn Ni Se .Pb Hg [ &
EREST— R, X Fe As I E SERE 5, IR R S
TR TR A TR S AN, T g s i oT
TS A A A A B BT R
e A G, LI IT R KR Z 0] 53 R ac i
A RIRELA B EL Y AL A SRS
LML, BERPIE 25 WA WSO A X 2 A
AN, SIS o AR DM IS | TSR A
IR XERE AL R, Blan, + 3 b 4> Fe & 3R,
H26.27~32.66 ¢ - kg LT HEIGER , (HA] Bk

Yy EHEWICR I Fe JFEANZS |33k T RE R IE AR AT
Fe BYH 4R R BOEARRY IR IN Z —, DUFP 4 A6 2R 1A
Prxt Ca A1 Mn (B SR LG, AT RERR i T
Ca Mn 53 fi I, (19 3 55 25 SR B0 TR et 3 B
MR A Ca Al Mn B 351 n] ek A7 7 AR IR
IEREA 25 DEHE KA

(4) AL LA AN [R]F8 A5 AN [ T 2 0 < i
JLR M ERRE S 22 S BOK, Al e S5 A R A )2
FFE 22 5 AN TR RS G A A B i AR eIk ) 22 5
AR, AL, W RGP AL AT 2
SEHRA O, R E 2 e TR A R EIE RS R
LUTRE FEEIK AL LA AR ) B2 1] ) e 1B A JFH 452
Wi, A R EE SRR BE, R — &
MAEYIXT LR B A . A OFTURGE, =TT
FERESERM EGRIT RN EEENZ — T
PH fE A BB i 558 R 0] A 2o o 42 i L
BB TU AR W AW A R SR 52 WRLARL 0 %) 0 3R I
A KGR AN G IR OCR M E R B E
% AR T2

SE 3k
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