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Investigation on food contact surface area to volume ratios of food contact materials of tea in China
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Abstract: Objective To study the use of packaging materials for tea in China and establish the database of surface area
to volume ratios (S/V) of different food contact materials for different types of tea. Methods Seven categories and 413 tea
samples with different packaging forms were purchased from markets and online stores. Food contact surface area of each
sample was determined by direct measurement or via 3D surface area measuring instruments. The S/V was calculated based
on the food contact surface area and the quality or specification data of the tea products. Results All the contact materials
for tea were made of a single material, and the mean S/V was 93. 0 dm’/kg, ranging from 3.5 to 595. 6 dm’/kg. 99.8% (412/
413) of the S/V was equal or higher than 6.0 dm%kg, and 87.2% (360/413) was in the range of 6.0-200.0 dm’/kg.
Conclusion The S/V of most commercially available tea products in China was higher than 6.0 dm*/kg, a parameter used
for risk assessment by European Food Safety Authority (EFSA). Therefore, using the S/V constructed by this investigation
can decrease the uncertainty in the food contact material risk assessment.
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Table 1 Packaging form and food contact material types (n=413)

M E I X A R FE 0 8 i /%
PE 153 37.1
PP 147 35.6
4L 103 24.9
2 5 1.2
T . 5 05
Py i 1 0.2
Kii} 1 0.2
EY 1 0.2
ot 413 100.0

2.2 N[EIZE 28 i 4 fk b R

B 2 W] 0L, 413 {5 A5 b RE A b, S 2% b i
Z 0 127 4y, b 28 i SRR A By 30. 8% (127/
413) s R B er Z MR 2, 3 il 21, 3%(88/413)
1 18.9% (78/413) o 38 33 Xt 45 - A4 12 fk A4 1 4 #7
R, AT S 1 S B Ak RL R 4K PE R PP
2.3 R[EIZEANA T AR Hz il b4 AL B SV

AN TR 25 it AN [ 42 ful bAoA S/ v Y REL(SR 3)
M 3.5~595.6 dm*/kg. S/V ¥ {H f /N Ay Ry BB
74.3 dm’/kg, S/V MEEKI R 5 Je 248 129. 0 dm’/kg.
FRA 25 S/V BIE K 93. 0dm?/kg, KT 6. 0dm?/kg.
2.4 A [ il A1 L SV
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F2 RIFIZE B A el A4 B (n=413)
Table 2 Food contact material types of different kinds of tea (n=413)

Hn 42 2 flbt Rt FE i B /%
i 4% 1 0.2
Py 5 1 0.2
i 1 0.2
. 4% 53 12.8
% 1 0.2
PE 9 22
PP 12 2.9
/N 78 18.9
s 1 0.2
R 2 0.5
o 4 13 3.1
PE 43 10.4
PP 29 7.0
it 88 21.3
7S 1 0.2
4 3 0.7
EPS PE 8 1.9
PP 7 1.7
It 19 4.6
i 1 0.2
— PE 7 1.7
PP 16 3.9
N 24 5.8
7S 1 0.2
4% 26 6.3
A PE 47 11.4
PP 53 12.8
I 127 30.8
R 1 0.2
4% 3 0.7
L= %S PE 25 6.1
PP 14 3.4
/N 43 10.4
4% 4 1.0
. PE 14 3.4
BT PP 16 3.9
N 34 8.2
it 413 100.0

(X4, N&EFKH/NHE,S/VHE KRR,
4 130. 1 dm*/kg, H K J& PE. PP, 43 5y 89.2 F
73. 8 dm*/kg, ¥ {H e /N 2 A, 25,0 dm/kge A
BRAE,S/VIER KRN ERAREN S RLE, R
413.1 dm*/kg, S/V BI{H /N E AR, R
20. 7 dm*/kgs
2.5 HEOEEfb A RL SV 43 A

99. 8% (412/413) I 25 it 42 fub A1 KL S/V(ER 5
FE 1) KTF 6.0 dm*/ kg, HH,45.8%(189/413) 4
F26.0~50.0 dm*/kg Z [H] ,32. 0% (132/413) 4> T >
50.0~100.0 dm®*/kg Z [A] , 9.4% (39/413) /v T >
100. 0~200. 0 dm’/kg Z [ ,9.0% (37/413) 4 T >
200. 0~400. 0 dm*/kg Z [A] , 6. 1% (25/413) 4 T =
400. 0~600. 0 dm*/kg Z [A]

3 RIREZEGZE I N R Sl bR S/VIL L (n=413)
Table 3 Summary of the S/V of different food contact materials

of different types of tea (n=413)

e S/V/(dm?/kg)

s B bR BRSO 5L YN, o e
PE 8 30.3 91.0 179.5

PP 7 53.9 93.1 140.4

EPS B 1 50.7 50.7 50.7
EAi§ 3 27.5 48.9 74.1

N 19 27.5 83.0 179.5

PE 9 37.1 63.8 153.1

PP 12 27.0 98.1 332.4

Kl 1 25.0 25.0 25.0

e ’fﬁ 1 20.7 20.7 20.7
Vg 5 1 26.2 26.2 26.2

4% 53 7.5 74.2 525.0

E 1 42.9 42.9 429

N 78 7.5 74.3 525.0

PE 43 14.0 81.6 247.2

PP 29 33.2 90.2 464.9

s Gz 1 39.5 39.5 39.5
7S 2 44.0 61.9 79.8

4% 13 26.4 249.5 558.8

/N 88 14.0 108.3 558.8

PE 7 67.0 173.2 287.1

" PP 16 32.5 57.5 85.8
o 4% 1 26.8 26.8 26.8
/N 24 26.8 89.9 287.1

PE 47 17.1 78.9 432.1

PP 53 14.4 60.9 310.1

£ S S £ 1 67.0 67.0 67.0
4% 26 6.1 130.3 577.8

/N 127 6.1 81.8 577.8

PE 25 3.5 128.0 3314

PP 14 28.6 71.9 187.7

IE %S R 1 101.3 101.3 101.3
4% 3 382.6 413.1 456.6

NI 43 3.5 129.0 456.6

PE 14 23.3 50.9 231.8

PP 16 7.8 78.5 229.8

BmTE 4% 4 96.5 357.0 595.6
/N 34 7.8 99.9 595.6

it 413 3.5 93.0 595.6

2.6 SIVAEZE I filbA R 2 88 DAl A i R
S/V STz N T 5 b R XURS P4
AW 5T I — AR R B ULE S/V AT RS i A R
TR N o B R A H AR A kA R
TN i Al U T PE MORME il 25 o SR HTZ )
JEAE PE M RE Y8R B 25 R B LR R JR i
TTIE S VPl . O MBI E N 1.0 g/cm’,
FORHERE N 2.0 mm (B AR 5 R 0. 02 kg/dm2>ﬂ
ZWITT 100% i A5 AR EE MR AR
0.1 mg/kg, W 5 352 S/ V A 3 AT 1 W%Fﬁffft
rp R SR RS B Gl R R BRIA S/V 6.0 dm kg
% FH BRI SV 10.0 g/in’, T Fr £ 1 8 & 4 BN
12.0 wg/kg A1 12.9 pg/kg. Wl A 52 BT 5 PE
LRI SV S {E 89. 2 dm’/kg B B
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K A RN TR]EE Al BL SV (n=413)
Table 4 The S/V of different food contact materials of tea (n=413)

K5 ORNHEARALRL S/V A (n=413)
Table 5 The S/V of different food contact materials of tea (n=413)

" et S/V/(dm®/kg) SV oA Ndm®/ke) R LR BBV RS L%
ERHR RHOR /M i Bkt >2.0~6.0 1 0.2 1 02
EFS 30.3 91.0 179.5 >6.0~50.0 189 458 190 46.0
g 37.1 63.8 153.1 >50.0~100.0 132 32.0 322 78.0
A% S 14.0 81.6 2472 >100.0~200.0 39 9.4 361 87.4
bE W 67.0 173.2 287.1 >200.0~400.0 37 9.0 398 96.4
g 17.1 78.9 432.1 >400.0~600.0 25 6.1 413 100.0
L=y % 3.5 128.0 331.4 At 413 100.0
T2 23.3 50.9 231.8
N 35 89.2 432.1 LN AT B E A EE A S/V BUE T DA A S
i o Al A4 SR P40 S R S 9 1 M
LLPs 27.0 98.1 3324
T 33.2 90.2 464.9 A R, 33— 25 O B 3 9 5 (el R
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- A 262 262 262 ) o ‘
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Figure 1  The S/V distribution of food contact materials of tea
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