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ABSTRACT: The work aims to investigate the species of Indocalamus leaves used for food packaging in Huaihua and
determine the contents of Cu, Zn, Pb, Cd, Cr, Hg and As in the samples, so as to provide basic data for establishing safety
standard of Indocalamus leaves for food packaging. The species of Indocalamus leaves used in food packaging were in-
vestigated in 13 administrative cities, districts and counties through folk interviews and sample collection. With the con-
tent determination of tea reference materials as the quality control method, the contents of 7 metal elements, Cu, Zn, Pb,
Cd, Cr, Hg and As in the Indocalamus leaves were determined by Atomic Absorption Spectroscopy and Hydride Atomic
Fluorescence Spectroscopy. According to the survey and species identification, the Indocalamus leaves used for food
packaging in Huaihua included Indocalamus latifolius, Indocalamus tessellatus (Munro) Keng f., Indocalamus decorus,

Indocalamus guangdongensis and Indocalamus hispidus. The contents of seven elements in Indocalamus leaves were
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quite different and had no relation with the species. The contents of Zn were ranging from 12.93 to 47.10 mg/kg, Hg from
0.012 to 0.94 mg/kg, Cu from 3.02 to 9.39 mg/kg, Cr from 2.10 to 15.96 mg/kg, Pb from 0.33 to 2.55 mg/kg, Cd from
0.015 to 0.37 mg/kg, and As from 0.044 to 0.44 mg/kg. There are 5 species of Indocalamus for food packaging in Huaihua

area, among which Indocalamus latifolius is the most widely distributed and used .The contents of 7 elements in Indoca-

lamus leaves were quite different. The results of this study provide a reference for the selection of Indocalamus species for

cultivation and the establishment of safety standards for Indocalamus leaves.

KEY WORDS: Indocalamus leaves; food packaging; species survey; determination of metal elements; atomic absorption

spectroscopy; atomic fluorescence spectroscopy
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Tab.1 High efficiency microwave digestion program

AP BERE/SC MESIA/W FHRETE/min
1 120 1800 12
2 120 1800 3
3 190 1800 15
4 190 1800 25
5 5 AR H) — 15
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0.0001 g) THESIHMAE H, A 7 mL 82, N
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Pk, FEAT

5) EEEMM, R R2ERMEEIE, ZEH®ER
AR AR 22, Jewmkde, KB 10~40 cm, SifEH
4~9 cm, MR BEAREK, LEBELE, HETRA

B R THA IR, LR RE, A
MR

N3 A0 RV G B0, e 2277 o) B8 1) 3
NRE S ER, Ay, R G R)Z . 6
ST BRI R, (B A BRI 2, R %
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Tab.2 Results of species survey on Indocalamus leaves for food packaging in Huaihua
A (X T) B BT B (X 10) iR BT RN
el [ 2 PPRrE
. il ﬂfa;rg([ndocalam“s latifolius (Keng) seyrqs VU f(ndocalamus latifolius (Keng) McClure) .
e McClure) . Eﬁ(lndo}i::rllz;nf];s tessellatus (Munro) | % %4 (Indocalamus tessellatus (Munro) Keng f)
N - [® 247 (Indocalamus latifolius (Keng) McClure) .
i 2247 (Indocalamus latifolius (Keng) McClure) | i iE .
o R (Keng) )| R SEW %47 (Indocalamus decorus Q. H. Dai)
. N - . & 2247 (Indocalamus latifolius (Keng) McClure)
E3L3 & M- 4247 (Indocalamus latifolius (Keng) McClure) | /4 -
REE RIE( (Keng) )| HME SEM%ZAT (Indocalamus decorus Q. H. Dai)
- N - & 12247 (Indocalamus latifolius (Keng) McClure)
ok i 2247 (Indocalamus latifolius (Keng) McClure)| 4[] - )
MR R (Keng) )| whR SEMI 247 (Indocalamus decorus Q. H. Dai)
. S - % 12247 (Indocalamus latifolius (Keng) McClure) .,
¥ 4847 (Indocalamus latifolius (Keng) A ;ﬁ%%ﬁ‘(lndocaramusl deICl:)I’EIS o g|)_| Dai)u )
JRBHEL - McClure) . I A %47 (Indocalamus guangdongensis| #15% & 44 (Indocal | : H o Z‘h .
H. R. Zhao et Y. L. Yang) R4 (Indocalamus guangdongensis H. R. Zhao e
Y. L. Yang)
heal ifoli X -
HEIT K I‘? T%T’I(Egggalar;us ||a’[IfO|I:S (Keng) TR & 1247 (Indocalamus latifolius (Keng) McClure)
i McClure) . SR ’I(IIDnaic))ca amus decorus Q. H. SETH %47 (Indocalamus decorus Q. H. Dai)
[i® 247 (Indocalamus latifolius (Keng)
UM McClure). i E247(Indocalamus hispidus H. R.
Zhao et Y. L. Yang)
F3 THMILEMEFTREMEXRE
Tab.3 Curve equation and correlation coefficient of 7 elements
JLHR W HHE R R a1 BR S RN
Cu y=0.24543x+0.0005 R=0.9998 0.0244 pg/mL 0.1 ~10 pg/mL
Zn y=0.31006x+0.0038 R=0.9961 0.0065 pg/mL 0.1 ~0.8 pg/mL
Pb y=0.00673x+0.0019 R=0.9987 0.757 ng/mL 5~ 50 ng/mL
Cd y=0.31731x+0.0047 R=0.9987 0.018 ng/mL 0.2 ~4.0 ng/mL
Cr y=0.06246x+0.0183 R=0.9982 0.258 ng/mL 1.0~ 10.0 ng/mL
As y=230.970x+19.364 R=0.9997 0.0238 ng/mL 0.5~ 10.0 ng/mL
Hg y=1136.104x+14.105 R=0.9993 0.0055 ng/mL 0.2 ~2.5 ng/mL
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Tab.4 Determination results of target elements in the same sample by different digestion methods

B ARG R & 8 /(mg-kg ™)

R IRFS
Cu Zn Pb Cd Cr As Hg
245 A T ik 8.43 28.23 1.10 0.043 0.80 0.097 0.0093
R T A 7.72 46.43 1.60 0.25 4.61 0.19 0.096
FE I 2T A 7.00 47.10 1.51 0.25 4.70 0.15 0.092
21 2R i 3.88 31.25 0.330 0.12 3.11 0.0060 KA H
ZR BRI R AT 8.3+0.5 2743 1.09+0.13 0.046+0.005 0.79+0.11 0.10+0.02 0.008+0.001

T AP0 2 APATINE AF 2 {E

AR BN, ASFEVEE AL BEy O 25 R AN
—FF, IO T R AR O R I A R — 3, T
THARTE 25 3 5 o A0 HEY) T e 25 SR B, i
TH e A 2 i A B R A0 25 SR R ERR Y, T X A
AR B, T, FEATE(525+42)°C
FECH Y R K B AR AL , i H AR TR 7 AR AN R R
BE B, e 2 RIS, (R A RERE & 5 Tl ik
b T i G v 8 DAL O3 i, RRARAT bRk S i 2k, PR
NG I 5 235 SR v R W o R AR A AL T R i A
1, LR KBIN 7 mL f5RZ HHE 24 ~ 48 h, B
R P AE HL A 7 A A f, BB T ED16 & fE
FEALALFEES 140 °CTH i, 255 30 ~ 40 min, 23l F2
X 02 BEAT R TS, A I 4 S 5 R T i 5 W)
G, LI H AR, NMEERIEER, (B
TH AR T T B I B, i RO I R o vy, It
5 39 PRI i 0 R e et A 3L 3 o

FELI R A, RS, B TIE R T
A A RCRITTEY) , T RE R A BT I S R AN
ToHLER B 2 Fr s, UL e Bl i e e 2, it
UE, AR5 T IR SO TS A B8R 25 S i A i T
ESn

1 4 E FARUME BT 7 R R T B P
BELEY. OB B OBRL SRAGTIE ikt (HR e
AFMITE, FERMAETTIEAR, R TR TAE
BCRAR . SCHIIFGY ST AT R T A 1k, R XA
R i HEA T — R TH A, 56 4Tl TR T IO s A
S kAR ue eI R Ty 7 A A E
JUER, PR T TAERCR . A IS AL, S
FHZS WA 1 00 S5 18 000 2 4 SR A0 o 0 5 2 o a4
il 2, PRUE TR g R e, NI, e
AR - b 1 R AR 2 A i ) SE Bl 7
2.4 HEmNE

FITSCHE T Ak X R L AT AL 3, ¥ 1.4.2 bmife
M2 7 e Horp HAR e R A& &, & sy A-E
HWE 5, e 13 MR (X, 7)) F=gn AR
38 1y, Hodf W4T 27 0y . BT 2 Oy . SEINEAT

40y, WEBEEAT 2 AR EN 3 0y, WL R IR
5. WA, 5 AR BER TR H g R et
W2 6,

&5 MM E 5 R SR T 13 AR 5 A
YIRhFn 38 ANEMAE AR S RS, WA 3.02 ~
9.39 mg/kg (JBRPHA A JUAE A 38.34 mg/kg BRAM),
EIMEN 5.43 mg/kg; FFS TN 12.93 ~47.10 mg/kg
( BRBHEA B W 70 RE i 94.46 mg/kg FIETTTT 1 5% %
B FE & 89.80 mg/kg BRAM ), “FIIME Ny 24.07 mg/kg,
KA Y X R S AR R B, T REA AU, R
WAL RS E RN 0.33~2.55 mgkg, FIE
9 1.14 mg/kg; #AICE S HE N 0.015~0.37 mg/kg, F
IR 0.074 mg/kg; #ITHR F A 2.10 ~ 15.96
mg/kg, FRME N 585 mgkg; KRICK S HETEEN
0.012 ~ 0.94 mg/kg, “F-I{EH 0.068 mg/kg; MITHR &
HIEE A 0.044 ~ 0.44 mg/kg, “FIIME M 0.19 mg/kg.
6 mWR, 5SANYFRERERE R I SRR, B
B ORI SRR, £MERTEERNERY
YIRS B . BE L BRI 3 Mot R SRS, Ul
BT AT REXT L P X 3 MO RAFfE & £ 1EH, A fF
PE— 5T By, L R AR AR AR, IRTEME
S FARME R A B BTS YRR, A, A
FAM AR 5.0 mg/ke, KT oG ARSAEE B
Mt 0.5 mg/kg, SAHALT A K P& AR & 0.5
mg/kg, EORALT B K] B i 0.1 mg/kg,
P, A AS i DR R gy L L RN 4 FPOoC R S
HRELEN, £ 5 MESFE AL & M NE
7 Fp H AR IR B H LS, B X 7 FhoTE
PR AERR f 8, 384 Fr it — 20T & S L FH
X7 P A JE TR A T R A,

ERT, & A= B 2 o= e,
RAE PR B NS RN, A3 AN T B 2R B R A 2
Einb, AR A E R T ER, ALY, bUENE SR
Ho OAWIEE X HR T E e & kAT TR, A
T U B B A S B AR R SO T T A 3R T R
4R S Bl 435 mg/kg; S IIIPE AN [V B R R
RS VAL R TR, LR A B R R
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Tab.5 Determination result of target elements in Indocalamus leaves

FAR T2 & 1/ (mg kg ™)

T FE i Wyl

Cu Zn Pb Cd Cr Hg As

1 oy E 1SR W AT 542 2837 070  0.18 757  0.012 0.21
2 oy B2 SR [ Ly A ) 528 2264 034  0.019 6.18 0.017 0.16
3 By 3 SRR v AT 594 1690 0.75  0.020 3.23 0.013  0.072
4 VLB E 1 S fea] Ay 527 3434 072 0.039 5.05 0.023 0.44
5 Uik E 2 S [f#] AT 3.02  17.70  2.31 0.11 11.13  0.017 0.38
6 ik B 3 SR v - AT 477 4231 033  0.056 5.18 0.019 0.38
7 X 1 S v AT 453 2440 139  0.099 4.83 0.029 0.38
8 EIRIX 3 S e A 8.08 2502 036  0.070 4.19 0.023  0.080
9 ox[F 15 VR AT 5.64 2083 0.78  0.071 414  0.019 0.16
10 Al E 2 Sk [ Ly A ) 521 17.00 0.75 0.11 8.11 0.028 0.10
11 WO E 2 5+ 7] AT 494 2083 140  0.060 4.26 0.019 0.28
12 WO £ 3 5k e A 534 2530 0.72  0.027 2.72 0.026  0.412
13 BT 1SR (EFE) [f#] AT 523 8980 122  0.037 2.53 0.026 0.31
14 AT 2 SR v AT 7.90  47.10 1.51 0.25 5.70 0.096 0.19
15 WL 3 Sk v AT 489 2197 1.01  0.055 2.10 0.038  0.063
16 WA R fe] I 2 Ay 548 3076 0.96  0.015 5.14 0.035  0.153
17 FRIAE 2 54 (4T #bT ) M4 3834 9446 229  0.12 7.09 0.048 0.20
18 FREAE 3 54 v - AT 6.95 2857 071  0.021 6.14 0.033  0.085
19 N E 15k v AT 498 2386 0.73  0.061 6.91 0.040  0.044
20 BELIX 154 fe] 2y 6.02  19.12 238  0.040 8.07 0.032 0.25
21 HEITIX 3 54 [f#] P AT 523 3232 094  0.085 4.66 0.089  0.070
22 JREBEE 15k [ Ly A ) 488 3263 066  0.024 2.69 0.035 0.23
23 JRER 25K v AT 447 1997 1.51 0.16 5.51 0.023  0.059
24 JRIEE 355 fe 2 Ay 449 3015 1.11  0.082 5.10 0.034 0.22
25 JRER 4 5F [f#] AT 454 2146 255  0.028 4.59 0.029 0.11
26 JREBEE 55k v AT 550  13.92  1.96  0.026 7.47 0.034 0.19
27 REEH 6 5k v AT 485 17.84 1.08 0.27 5.96 0.031 0.14
28 BEIX 2 SRE e 498 1997 1.71  0.053 6.98 0.034 0.14
29 AT 4 SR AT 6.53 2453 139  0.043 3.92 0.029  0.068
30 Al E 3 Sk EMFEAT 474 2396 0.74  0.027 3.07 0.029  0.063
31 WM B 2 SR FEAT 479 1552  1.10 0.0094  7.58 0.040  0.060
32 HRE 2 Sk JETNEAT 500 1293 124  0.037 9.58 0.30 0.23
33 TET EAE FET AT 442 1688 038  0.039 3.80 0.12 0.18
34 WOH B 15 T B AT 566 21.80 098  0.018 3.32 0.050 0.36
35 WU E 4 54 T3 B AT 7.18  25.13 156 0.043 7.57 0.042 0.16
36 FEBHE 1 54 JTIREAT 3.16 18.81 130 037 6.80 0.043 0.43
37 FREHE 4 54 JTIREAT 939 2980 064 0015 1596  0.089 0.10
38 R E 15k TTIREAT 6.20 2197 132 0.021 7.34 0.94 0.13
TFHEER ( LART YT Cu fl Zn 85252 ) 543 2407 114  0.074 5.85 0.068 0.19

ZE AR D) 843 2823 1.10  0.043 0.80  0.0093  0.097

e RMFRAEY RS Cu. Zn, Pb. Cd. Cr. As. Hg MDA E(EFRH0E E 53004 (8.3£0.5) . (27+3). (1.09+0.13),
(0.046+0.005). (0.79+0.11). (0.10+0.02). (0.008+0.001) mg/kg
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Tab.6 Content ranges and mean values of target elements in 5 species and 38 samples
HARITHR & B/ (mg kg ™)
%> Yyl
Cu Zn Pb Cd Cr Hg As
1 W4T 3.02~8.08 13.92~47.10 0.33~2.55 0.15~0.27 2.10~11.13 0.012~0.096 0.044 ~ 0.44
2 e 498~6.53 19.97~24.53 139~1.71 0.043~0.053 3.92~6.98 0.029~0.034 0.068~0.14
3 FKMEAT  442~5.00 12.93~23.96 0.38~1.24 0.009~0.039 3.07~9.58 0.029~0.12  0.060 ~0.18
4 HEEN  566~7.18 21.80~25.13 0.98~1.56 0.018~0.043 3.32~7.57 0.042~0.050 0.16~0.36
5 JTAREN 3.16~939  18.81~29.80 0.64~1.32  0.015~0.37 6.80~15.96 0.043~0.94  0.10~0.43
6 38 AT 3.02~9.39  12.93~47.10 0.33~2.55  0.015~0.37 2.10~15.96 0.012~0.94 0.044 ~ 0.44
7 SEI{E 5.43 24.07 1.14 0.074 5.85 0.068 0.19

SR R DN A IR T A I & N 14.13 ~ 715.88 mg/kg;
2= A 2V KO T W RO 3% 9 T A5 R 75 A i e 4
Btk 47412 mg/kg; A HEAEPM AR AR R AR
oM 516.32 mg/kg, X EEHFY U0 IR 20 A B
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