Fa2ts F21W %% TR
2021 4E 11 H PACKAGING ENGINEERING © 72

SEM PmEMNFEEAERmEMD P ERER

X, EE?, FRRS, ET, BEX, KAR’
LARLTT EL A2 SRR 0T, IR PRIL 4180005 2 AFALT = it i e BHIR IO BT, RS AR 4L 4180005
3R R R R R O, WIS PR1E 418000)

WE: B8 2R LAFE T TARFARRRRERY PHIBEL, ARKOENETHRETE
A B R BIRYE ik AR 6 25 g B FH &, R E T 6 AR By, 42 100 °CF4%i% 24 h,
JA ARk K fﬁ% K JRF BOK i i ) 2R S AR L AT UG 09 1R F vt PAR R A L
ST EBEL, &R BHFETFeyAfsEEREE Y ER (pH=10.14) %’iﬁz’iﬂi%ﬁﬁy B H Al 5 AP
am%m%wii%mﬁ i, MAEX SR PESETRKR (47mg/l); HE 4% (4417%0/\%) TR
BRTEHBFTRR (175 mg/L), &# BFLETPRARPFESRERDEND T RLNLH, AL
SR P R AN RES, HBAFETORENERAERRLT ARG, A THFRS ﬁ":ﬁaé&l BATAA
AREST R RS L RMA RGNS D R B A ISR EERHACGELT, Y2 R FETAERLS
& A,

EKEER: BEET; AAsE; RRERY; T8 RTFRKKELE X

FESZES: TS2064 XEFRIEFE: A XEHS: 1001-3563(2021)21-0072-07

DOI: 10.19554/j.cnki.1001-3563.2021.21.010

Migration of Copper and Zinc of Regreen Indocalamus Leaves in Different
Food Simulants

LIU Li-ping', SHEN Hong-gui?, LUO Hong-quan?, WANG Ning', TANG Xu-wen?, QIN Shi-yin®

(1.Institute of Food and Medicine Quality Inspection, Huaihua 418000, China; 2.Institute of Product and Commodity
Quality Inspection and Supervision, Huaihua 418000, China; 3.Inspection and Testing Center of Agricultural
Products Quality, Huaihua 418000, China)

ABSTRACT: The work aims to analyze and study the migration of copper and zinc of regreen indocalamus leaves in
different food stimulants, so as to provide a theoretical basis for the quality and safety control of indocalamus leaves used
for food packaging. Six portions of 25 g of indocalamus leaves were taken and placed in six food simulants respectively,
and then heated at 100 °C for 24 hours. The concentrations of copper and zinc in regreen indocalamus leaves were meas-
ured by microwave digestion-Flame Atomic Absorption Spectrometry (AAS) to evaluate the migration in food simu-
lants before and after treatment. Finally, the migration amount was calculated and the migration situation was analyzed.
Neither copper nor zinc in regreen indocalamus leaves migrated in alkaline buffer solution (pH 10.14), but both of them
migrated in varying degrees in other 5 food simulants. Copper migrated with maximum amount in soybean oil by 4.7
mg/L, and zinc migrated with maximum amount in 4% acetic acid solution by 17.5 mg/L. Neither copper nor zinc in re-

green indocalamus leaves migrate in alkaline buffer solution, but both of them migrate in varying degrees in other 5 food
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simulants. There is a food safety risk in the food wrapped with regreen indocalamus leaves. Based on the study results and

the fact that there is no standard for the source and migration limits of green compounds in natural food packaging mate-

rials in China, it should be prohibited to use regreen indocalamus leaves as food packaging materials.

KEY WORDS: regreen indocalamus leaves; copper and zinc; food stimulants; migration; Flame Atomic Absorption
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SENGE W (20 °C, pH=10.14 ). FIRMHE W ( 100
g/L) ARG A 900 mL, FHMEESELIY ., 5 14
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Tab.1 Conditions for determination of atomic absorption spectroscopy

TLHE K /nm A /mm JT L U /mA PRBEER = B /mm Z B /(L-min ")
Cu 324.8 0.5 3.8 7.0 1.1
Zn 213.8 0.5 11.2 7.0 1.2
K2 BUMKHBER
Tab.2 Efficient microwave digestion procedure
PR e i /°C T Zh /W Th il i 5] /min
1 120 1800 12
2 120 1800 3
3 190 1800 15
4 190 1800 25
5 SRS A 15
x3 IEHZAFEMBEXRY
Tab.3 Standard curve equations and correlation coefficients
TR ith £k 7 72 P 3 fili £6 75 Fl/(ug-mL ™)
Cu Y=0.245 43x+0.0005 R=0.9998 0.1~1.0
Zn Y=0.310 06x+0.0038 R=0.9961 0.1~0.8
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Tab.4 Migration of copper in indocalamus leaves treated with copper sulfate in different food simulants
1 55280 2 SELE 3 S i1
jEY =S W, BLEREY  WeRE/ HEBE/  WEE/ WITEBE/ %iﬂ
(mgkg)  (mgL™")  (mgkg) (mgL™") (mgkg!) (mgL™h  (mgl7)
ZEME AL 7.9 8.4 8.5
T R A R 548.2 471.0 479.6
Bl 439.6 3.0 367.4 2.9 374.8 2.9 2.9
25 g/L AL 498.8 1.4 430.8 1.1 422.4 1.6 1.4
ﬁlﬁll:llil 49 %
~ % (RFATEL)
) L 453.9 2.6 369.8 2.8 362.9 3.2 2.9
Eﬁ LR
5 pH=10.14 Z& 1A 567.4 <0.2 495.7 <0.2 501.3 <0.2 <0.2
100 g/L FHEPHEA W 456.4 2.6 391.0 2.2 388.4 2.5 2.4
K 367.8 5.0 320.0 4.2 306.6 4.8 4.7
e 2R E ) BT A8 (5 A A2 B R (8.340.5)mg/kg
*5 SHEREENEAARRESYFEIBER
Tab.5 Migration of zinc in indocalamus leaves treated with zinc chloride in different food simulants
1 5505 2 S 355 PEF-3
iU BER O BROBRR BeR BIBR eR BaBE/ ﬁ%%/
(mgkg)  (mgL™) (mgkg) (mgl) (mgkg) (mgL) (mgl)
A AL 28.2 25.0 27.2
AR 768.4 573.1 595.2
[HELIVI 468.6 8.3 406.5 4.6 414.1 5.0 6.0
25 g/L SEALENIA W 327.5 12.2 259.2 8.7 259.4 9.3 10.1
£ 5 40 N
% (RFATEL)
25 4 RO 23.8 20.7 19.1 15.4 <1 16.5 17.5
Eg LR
o pH=10.14 Z& vhiAE R 760.6 <1 624.3 <1 655.0 <1 <1
100 g/L FRDHEA R 411.2 9.9 324.1 6.9 340.9 7.1 8.0
K 588.0 5.0 480.0 2.6 501.6 2.6 3.4
T ZE MR fEY) B BRI 8 5 A8 2 B (27+3)me/kg
NS EIB‘*E*‘%/\ b‘7, itﬁ:éﬂ: l]“'13, >
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FCRE o3 AR A RV DGR A e P, T I RE Tk A
BOR, BRI R v ST T A A
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T il it iR 2 fioh T AR S B R L AR B L B R
6 dm?® A Al AR XTI 1 L £ Bl . Serb o 3R
SRS IR R 1 AN 4~9 em® AT F 25 g,
SR BT 900 mL & AU 4 B & 3 4y 25 ¢
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B PR IR T B 2 i e R TR & S B, 7E 100 °C
TR 24 h EEIEERIA—FE, fElaik . SIbm
W (25 /L), oW (pH=10.14 ) FIH B BEIA T
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SHEC) CFRESCRIR G, #E 100 °CF AR 24 h
JE AR E A, UL e R R s R R,
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0 P 0 5 DU R T I MO 0 0 2 A ) D A
PR A 0.2 mg/L, GB 5009.14—2017 { & %4 FH %
P B R A A ) VOV RR O SR IO 1 1k
FEFFI T AR B 1 mg/Lo i3 4 A1, SR
H e pH=10.14 ZZ 0P b i B /N T [ b )
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S5 WP TR AT B /N T I SR o OV ARG HE B
KRR, AEHAD 5 Fha SR h & A A [ AR
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K (17.5 mg/ L ). £ 5B X 1R T 25 0 14 4 Fn
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ROV 0 R e S B AT PR E bR o R
2 4~: GB 28050—2011 { & &L aEFhnE Wi
S R SR BRI ) PUAI GB 14880—2012 (&
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28050—2011 FLE T & i i FeE 1) 8 37 5 25 (E 531
A 1.5 mg 115 mg, BPA A BE H S8 F7 Z 8 AEERY
EHBEAR, R 4505, BRIE pH=10.14 ZpiF
T 2.5 ¢/L EACEIER LIS, 1R 75 2 v e HoA 4
Fh & SR i B i 1.5 mg/L, BELE 4%( 14
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28 FH AR T 2 A 2 1 B A AE AR B G 2 R 1Y)
K. GB 14880—2012 X4 e & 75 AL F L &9
SRR . A YO AT R R T RE A R 2
BT AV, SRR E R RARL S
YRR, B R B A XU T R B2 E . B
NG TR R R 2o B e R CRiy SRIDE P 3y E SN (ER E |
R A X KRB AR SR A A W R TR
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YRR DR R B R — A B RS R, AT R4
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SR S A R BRSO 30 me/kg, S IRILERME, B
& 45 NI R T EE N R 2 AR TERR & 10 £%
Phbo i bprik, WORBEE 4, NS EIRE
A A AL

3 4iE

fe il 7T Rt ROMES, B — s i AR 55 2 1]
BETHE AU PO AR A5 S 1 R T B, JF
B RN E T 2R T R 1 L
TR BT R A o BRI 1 IR 75 5 I L S AL BRI
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