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Studies on the Content of Formaldehyde in Food Packaging Paper

Yang-Hee Cho, Seon-Oh Park, Soo-Min Woo and Tae-Shik Hahm

Quality Assessment Center, Korea Health Industry Development Institute, Seoul 57-1, Korea
*Dept. of Food and Biotechnology, Hanseo University, Chung-nam 356-706, Korea

The food packaging paper discharges a vast array of substances and special attention should be given to
remaining formaldehyde. They can persist in nature for a long period of time, are toxic to human in certain
concentration, and can be incorporated into the food chain. So the levels remaining formaldehyde was mea-
sured by micro-HPLC with Lawrence 2,4-DNPH method in 94 different samples of paper boards, used as pack-
aging materials for various foods. The results of the present investigation showed that the formaldehyde
concentrations of most food packaging paper were low. Residual levels of formaldehyde in various paper prod-
ucts for food packaging were investigated. In the recycled papers originated from wood chip and pulp, the
residual levels of formaldehyde were 0.5~1.8 ppm, the formaldehyde level from inner paper for food package
was 1.0~17.1 ppm and outer paper was 0.8~17.7 ppm. The formaldehyde contents of sanitary paper-napkin,
paper cup was 1.0~14.1 ppm. The formaldehyde contents of recycled paper was 0.5~24.0 ppm. The results sug-
gested that formaldehyde were contaminated into recycled and commercial papers by the addition of adhesives
and inks during the process of manufacture.
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Table 1. Table of samples

Samples Number of samples

chip
pulp
recycled paper
recycled pulping liquid
recycled pulp
corrugated cardboard
processed paper

Paper
@7

dairy products
meat products
nuts
biscuit
snack
dry fishes
grains
gums
teas
breads
seasoned foods
dried teas
margarine
flour
candy
sugar
sweetened foods
ice cream
sanitary cup
napkins
instant noodles
liquor
chocolate foods
fruit juice
pop soda
caramels
pasta
pop corn
extracted foods

Processed
foods in
market
(67)

Total
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Table 2. The operating conditions of Micro-HPLC for
formaldehyde analysis by 2,4-DNPH method
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Table 3. The distribution of formaldehyde concentrations
in various packaging paper (%).

Waters 486 Turnable

Detector Absorbance Detector
(Waters Corp., Milford, MA. US.A.)

Pump Waters 600 Pump
Column W Bondapak C18(3.9x300 mm)
Mobile phase H,0 : Acetonitrile=60 : 40
Wavelength 354 nm
Flow rate 1.0 m//min
Injection volume 20 p/

Sample

Add 100ml distilled water, 2~3 drops antifoamer, Iml 1IN H3PO4
Steam d%stillation
Add 20ml 2,4-DNPH solution, 25ml Hexane to distillate

Reaction for 3% min. at 50C
Separation of hexane layer

Extraction of aqueous phase with 25ml hexane x 2
Collection of hexane layers

Elimination of moisture through the Sodium sulfate

Concentration by rotary evaporator at 30C

Dissolve in 50ml Acetonitrile

Micro-HPLC  20uL injection

Fig. 1. The flow chart of formaldehyde analysis by 2,4-
DNPH method.
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ek

Formaldehyde Inner paper Outer paper Pape1.* cups
sanitary
(ppm) (%) %) paper (%)
0-4 54.8 21.1 83.3
4-8 23.8 52.6 0
8-12 143 10.5 8.3
12-16 4.8 10.5 8.3
16-20 24 5.3 0

Table 4. The range of detected formaldehyde concen-
trations in paper materials and recycled papers.

Samples Formaldehyde (ppm)
chip 1.8
pulp 0.5-4.0
processed paper 8.5-274
paper board 10.4-24.0
paper board liquid 0.5-0.7
paper board pulp 4.8-55
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Fig. 2. The distribution of formaldehyde concentrations in
inner paper for food packaging.
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Fig. 3. The distribution of formaldehyde concentrations in
outer paper for food packaging.
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Fig. 4. The distribution of formaldehyde concentrations in

sanitary cup.
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Paper
The changes of formaldehyde concentrations during
UKP processing
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The changes of aldehyde concentrations during BKP processing

Fig. 5. The changes of formaldehyde concentrations
during UKP and BKP making.
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Fig. 6. The changes of formaldehyde concentrations
during paper board making.
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