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Investigation on food contact surface area/volume ratios of food contact

material in beverage in China
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Abstract; Objective To establish the database of the ratio of food contact surface area/volume ratios (S/V) of different

types of food contact material in beverage. Methods

Different kinds of beverage consumed by Chinese population was

collected, food contact surface area was calculated by direct measurement or 3D area measuring instrument. The ratio of S/V

was obtained by combining contact area with food packaging volume. Results

A total of 214 kinds of beverage were

collected in this study. 72.0% (154/214) of food contact material (FCM) in contact with beverage was made of single

material, the remaining 28.0% (60/214) was made of composite materials, mainly coated paper and coated tinplate. The

mean S/V of FCM in contact with beverage was 11. 29 dm”/kg, ranging from 4. 26 to 64. 32 dm”/kg. Further analysis found

that 85.0% ( 182/214) of the S/V was greater than 6 dm’/kg, 73.4% (157/214) was between

= 6-12 dm’/kg.

Conclusion The majority of S/V in contact with beverage was higher than 6 dm’/kg, a parameter used by European Food

Safety Authority. Food contact S/V constructed by this investigation could decrease uncertainty in food contact material risk

assessment.

Key words: Food contact material; beverage; contact surface area/volume ratio; probabilistic assessment
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Table 1 Packaging form and food contact material type analysis

VNSRS 2 fl A A} B 0 % 5 H /%
LIS 9 4.2
R 14 6.5
R 12 5.6
BEMR k= 7, e 114 53.3
R 4 1.9
RN 1 0.5
BORE) 14 6.5
A BO%RE) 22 10.3
PKORZ) 24 11.2
At 214 100. 0

2.2 AN[E SRR} B fil b1 R

HI 3% 2 W1, 214 Fp ok i, 8 O £ (43
i), HUR Ry Bk R ERORE IR i VT AJORE (42 1 32 Fif)
B 2 il B4 ORE 23 BT, 2 Al B4 ORE Sy 98ORE 9 1RORE B
Z , OB ERE S B 67. 8% (145/214) , Hok oy
A2 M O CRIE) 700 b UOREEAE i 403 8
W 11.2% (24/214) F1 10. 3% (22/214) ,
2.3 R[RZERVRORE A AN [R) 2 i a1 BB S/V

FH 2 3 AT S E A S/V AR i DU A7 (8 ¥ R
AL TR ROk ) 2 ok A1 L, 4300 O SR W AR (IR
) R B S/V 43 Bk 43,56 38,92 .36. 40
1 35.34 dm®/kg; fe/IME T S/V S /N A 18 HICRK 1R
R0 B XA T R £ R (4. 26 dm’/kg) s E K
B S/V S K Sy 1% i [ R ORI SR 20, e ik
64. 32 dm2/1<gO
2.4 PORHASTRIE fil A1 L S/V LA

T 2 43 AT ARORE B AN ] 422 fik A4 RS/ VB K&
LT MR S/V R E B L 6 dm’/kg, A [
MR S/V F-HMETE K 7. 66~25.56 dm’/kg, H
HL R S/V B IR K (25.56 dm’/kg) |, HEik
h 3 FE RN BTN M (21, 82 1 14. 58 dm®/kg) , B X 2K
—HRZ ZEEEE S/V E F /N (7.66 dm®/kg) .
XTI A SRR AL BT AT 4r B, S/V I {E A 11,10
dm’/kg, HARZE R ILZE 4,



3 [ 71 B OB R e A T AR R B LA A —— PR B R, 45

—557—

2 ATRYORE B S [R] 4 fuh B4k FR) R ot 4 B S
Table 2 Samples of different kinds of FCM in contact

with beverage

3 AIEZEBIYORE S [R] 2 fuh b1 R S/V

Table 3 Contact surface area/volume ratio of different FCM

in contact with different types of beverage

okl T2 fil b1 FemEe A/ %
BXF AR iR & LR 20 9.3

A PORE B3 1 0.5
BO%RE) 3 1.4

B ER G 13 6.1

xR W iR L R 15 7.0

EHEle ] BRI 1 0.5
O (RZ) 6 2.8

AORZ) 8 3.7

RXR R 2 B 8 3.7

B TR R SBO%RE) 1 0.5
IR 1 0.5

R 12 5.6

RN 0.5

[ A Rt B 4 1.9
DR 2 0.9

KRR 1 0.5

RXR ZH R £ — R 20 9.3

RN 3 1.4

ot g e 1 0.5
B Ok R X o5
SBHOBORE) 1 0.5

ORZE) 6 2.8

[SEd% Y 1 0.5

s B WL 4 R 7 3.3

Wi R IR s )3
IR 1 0.5

BXF R R L R 31 14.5

e R Rk I 1 0.5
BORE) 10 4.7

e e AR R Z BB 8 3.7
IR T 38 OB IR 3 L4
D0 S Y 5 2.3

BB 2 0.9

Lt/ e HORE) 3 1.4
HO%RZE) 1 0.5

IORE) 7 3.3

Hit 214 100. 0

2.5 YROBHEZ LA R S/V 5345 43 A

5 nl UL ,85. 0% (182/214) By HORHE i A4 #}
S/V=6 dm’/kg, H 1, 15.9% (34/214) /r F =6~
8 dm’/kg =i, 37.4% (80/214) 4+ T = 8 ~
10 dm*/kg Z[0], 20. 1% (43/214) 4+ F = 10 ~
12 dm’/kg 22 JA] ,

3 it

LR P b X A 2 fl B R B 2 R AN S
AR BRI T — 0 S/V, Y 4 il b R
B i 2l T AR RS AL A W R 0 — RE I AR
JRAE #1470 D) B IR T i b R S B A T Y
S/Ve 3B BIPAL 7 ik E BRI S/VE 1 in’/10 g,
4 6.45 dm’/kg; W A& G Ak 5 125 T I B R

e S T SPTR i S/V/(dm*/kg)
e & fu b4 et YN R R
BXE HRZ BERE 20 4.79  7.62  10.44
ARk B 35 1 13.98 13.98 13.98
O RE) 3 853 9.64 10.88
R L 13 6.30 10.05 13.39
WX WS ZBERE 15 5.42 8.25 10.88
R BRI 1 13.34 13.34 13.34
SOk 6 853 10.22 11.33
KORZ) 8 7.00 10.31 10.96
RXE WL L g 8 5.16 7.41 10.27
PR AR DA RE) 1 9.52 9.52  9.52
AORZE) 1 10.68 10.68 10.68
R 12 8.43 43.56 64.32
RN 1 36.40 36.40 36.40
ERENVE R £ 31} 4 23.70 35.34 43.59
O (BE) 2 9.78 12.71 15.64
qORE) 1 38.92 38.92 38.92
BWHE RO R 20 4.84  7.77  11.37
R 3 546 7.31  9.91
BT i3 1 10.93 10.93 10.93
YOk HORE) 1 9.50 9.50 9.50
o GRE) 1 836 8.3 836
AR 6 5.39 7.61 11.69
RO 1 11.21 11.21 11.21
B R & R 7  8.08 10.19 15.39
PR DO RE) 5 10.44 11.35 12.02
KO 1 9.80 9.80 9.80
BXE HBRZ BERE 31 4.26  6.86 11.05
T TR TR R B 35 1 11.29 11.29 11.29
BORE) 10 8.62 862 8.62
R H RXFHR W FR 2 ZFERR 8 6.12 7.41 8.62
W& POk BO%RE) 3 10.70 10.76 10.88
TR R £ T FERR 5 572 7.8 10.19
£ 31} 2 9.26 9.40  9.55
LiL7kv e HORE) 3952 9.62  9.83
BSO8R 1 11.24 11.24 11.24
AR )Z) 7 6.6l 9.16 11.03
At 214 4.26 11.29 64.32

F4 PRBAR R E AT R S/VIE S
Table 4 Summary of contact surface area/volume ratio

of different FCM in contact with beverage

, o S/V/(dm?/kg)
PR R FBoME CFBIME RRME
R 6.30 25.56  64.32
BAHE HWIRZ BElE 4.26 7.66  15.39
g s el 5.46 14.58  36.40
EF YN 13.34 13.34  13.34
/N 4.26 11.10  64.32
3 9.26  21.82  43.59
BmORE) 8. 62 8. 89 9.83
&R BO8%RE) 8.36 10.63  15.64
/N 8.36 9.95  15.64
KORZE) 5.39 10.48  38.92
Hit 4.26  11.29  64.32
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RS OYCRHEMAEL S/V 53 A3 53 B (n=214)
Table 5 Distribution analysis on contact surface area/volume

ratio of FCM in contact with beverage

S/V/(dm*/kg) B EHANW/%  RBURE REEHIS/ %
=4~6 32 15.0 32 15.0
=6~8 34 15.9 66 30.8
=8~10 80 37.4 146 68.2
=10~12 43 20. 1 189 88.3
=12~14 7 3.3 196 91.6
=14~16 2 0.9 198 92.5
>16~18 0 0.0 198 92.5
=18~20 1 0.5 199 93.0
=20~30 1 0.5 200 93.5
=30~40 4 1.9 204 95.3
=40~50 4 1.9 208 97.2
=50~60 5 2.3 213 99.5
=60~70 1 0.5 214 100. 0

RS S/V A 6 dm’/kg, HRHEFK E GB 31604. 1—
2015€ & f 24 [E AR E B 4 b R K ) i T 7%
TRIR T ) TE M R, Mk b R Ak £
ALY S/V RS AT RE i S B i Al S IE
JERH AT B R T By /N BUR R S/V, Y
m 2 b RS Rl G S/ VR A BTG vk A A
BRI, AR 6 dm’/kg 19 S/V X2 fh AL h
Ry e & B AT AU e 08, RS I AR AT #8
T 5 55 R B A R A A B A W], HBOR B 22 1 BF Y
EZIEH, 6 dm’/kg 1 S/V ASRE W 36 /ML 0 43 5,
SARAE R

AW 5% R FH A M A 4 AT 3 W SE R Oy 5K i
TR R E ETE R 214 Fuorh, SR B &
P 3D FHIAGE 456 ORI B B A, B R A
T IR AN TR 4 fik A4 RE B9 AN [R] 2E BURORE Y S/ V B AE
P o AROBEA [R] 422 il b1 BEE S/V Y Y [l 4. 26 ~
64.32 dm’/kg, 85.0% F 1K Bl £ fit #1 # S/V =
6 dm’/kg,15.9% 4 T =6 ~8 dm’/kg Z [i],37. 4% /¢
F=8~10 dm’/kg 1] ,20. 1% 4 T =10~ 12 dm’/kg
Z ] — IR A O T R X B NG £ R A Y
WFoEH S B, B ORI 4848 S/V 7.2 dm®/kg™™
AT, e OB AR B AR (URJZ) 1 S/V i LN
5.39~11.69 dm*/kg , Y{E LI 7. 61~10. 68 dm*/kg,
e [ — IR X LI R R S/V A LI, 0~
12 4> SR LTH 9% 00 8 b 1 B2 fl a4 kL S/V S B (ELAIK
F6 dm’/kg,=1~4 Z I =4~6 % JLEHHIE M
(¥.S/ VE-BI{E 43 51 4 8 1 10 dm®/kg''"' L AHFZE
AT S/VF- B R 11.29 dm®/kg, F {3
IR 7. 66~25.56 dm®/kg; Mt , A B 58 55 [ B 72
giR—3,

ST ORI B 2B A 1 S TR, AS T O R A i
5 AR T UORE, I, RS R B —
PN S P, 5 B A IS R 1 A b 5 S 4D 58 B BT Y
LR, 57 3 S RO . AN AR BIE 5T R A T
W ST B YRR S/ V BCE P R R T vk A A
SE YA T F2 fib A1 L ORL RS S/V, B TR D Al A o [
P [ 2 fil A4 1 B AS [ 26 B 62 i 1) S/ V AR B 080 o
TEMCHERR E |, 4545 A [R] 32 fik b4 kL AN [ 26 B 2 i 119
TH Bt , AT AN R 42 fh A4 RE A T AT 12 i #) 42 fl 1T AR
T Dk, DT RG] L 4 Ml b et 22 A R
it BROARE ARV AR AR A
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