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Determination of trace formaldehyde dissolving
from disposable tableware and beverage containers

XIE Hong,ZENG Xiang-cheng, HUANG Zhi-yong "

(College of Bioengineering,Jimei University , Xiamen 361021 , China)

Abstract: The residual formaldehyde in disposable tableware and beverage containers has been widely concerned
due to its potential migration in foods. The trace formaldehyde dissolving out from the disposable tableware and
beverage containers filled with solutions (including 25°C water, 95°C water and 4% acetic acid at 60°C) were
investigated at the different conditions, such as ultrasonic agitation, ultraviolet radiation and microwave heating,
etc.The results showed that the dissolving formaldehyde was 0.102mg/L when the paper tableware was filled with
4% acetic acid for 2h at 60°C, while, the value increased to 0.131mg/L when the tableware was filled with 95°C
water coupled with UV radiation. The highest concentration of dissolved formaldehyde was 0.213mg/L when the
tableware was filled with 4% acetic acid (60°C) coupled with UV radiation.In addition,when the tableware was filled
with the same solutions, more formaldehyde was found to dissolve out from the paper tableware with something
printed on the outside than those without being printed. Moreover, for the printed paper tableware, the
formaldehyde was found to dissolve increasingly with the soaking time of solutions.
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Table 1

tableware and beverage containers filled with different solutions

Comparison of the dissolving formaldehyde from
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2h 1h LR ,2h
— R B - 0.041 £0.014 0.054 £0.013
— UM SB IR - - -
— IR B - - -
— kB A - 0.049 £0.011 0.061 +0.009
— KB A - 0.051 £0.009 0.069 +0.007
— IR LA
- 0.057 +0.009 0.078 +0.007
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Table 2 Dissolving formaldehyde from tableware and beverage containers filled with hot water(95°C ,mg/1.)

FE i 1H IR E T HEE ESAES 250 8 5t

— R B 0.041 +0.014 0.046 £0.014 0.051 £0.012 0.095 +0.006

— YR ARSI A - - - 0.068 +0.005

— KA IR - - - 0.082 +0.006

— R B 0.049 +0.011 0.051 +0.009 0.054 +0.006 0.104 +0.006

— RS 0.051 +0.009 0.058 +0.005 0.059 +0.008 0.112 £0.005

— IR PEAAR (P TCE R B 42 ) 0.057 +0.009 0.061 +0.006 0.065 +0.007 0.119 +0.004
— IR MEACHR (ST BRI R 22 0.062 +0.007 0.068 +0.006 0.071 £0.006 0.126 +0.004
— KRB EINEFENEZR) 0.071 £0.008 0.072 +0.006 0.079 +0.007 0.131 +0.005

3 60°C 4% LB A H BV 1 2 (mg/L)
Table 3  Dissolving formaldehyde from tableware and beverage containers filled with 4% acetic water at 60°C (mg/L)
FE i ¥ R E (ESER vt

— R A 0.054 +0.009 0.058 +0.008 0.062 +0.008 0.152 +0.005

— RSB IR - - 0.065 +0.005 0.154 +0.003

— IR M IB I - - 0.071 +0.005 0.159 +0.004

— MR A 0.061 +0.007 0.067 +0.007 0.073 +0.004 0.162 +0.003

— R E 0.069 +0.007 0.071 £0.008 0.076 +0.003 0.172 £0.004

— W AHELCAR (SR TCENRIE ) 0.078 +0.007 0.079 +0.006 0.085 +0.005 0.189 +0.003
— R MEAAR (DA B B 42 0.086 +0.007 0.094 +0.005 0.099 +0.004 0.195 +0.004
—WRHEEE (WM EAAERIEZ) 0.102 +0.005 0.103 +0.004 0.105 £0.003 0.213 +0.004

K4 W DR BE A A2 £ (mg/L)

Table 4  Amounts of dissolving formaldehyde from tableware and beverage containers versus soaking time( mg/L.)

e, 2t A (h)
05 1 15 2 2.5
R R 95°C 7K
— KPR 0.014 +£0.009 0.026 +0.007 0.029 +0.008 0.031 +0.006 0.032 +0.005
— KPR 0.025 +0.008 0.038 +0.005 0.041 +0.004 0.043 +0.006 0.046 +0.003
— R 0.051 +0.005 0.074 +0.004 0.079 +0.005 0.082 +0.002 0.084 +0.004
BN 60°C 4% .15
— U ARAR 0.021 +0.008 0.027 +0.007 0.032 +0.006 0.036 +0.005 0.037 +0.005
— KPR 0.030 +0.008 0.039 +0.006 0.046 +0.006 0.052 +0.003 0.054 +0.003
— KM 0.056 +0.005 0.084 +0.004 0.092 +0.003 0.106 +0.003 0.109 +0.002
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