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Residual Linear Alkylbenzene Sulfonates
on Tablewares, Fruits and Vegetables After
Washing with Detergent

Food Additives Team

Eun-hee Kim, Bo-kyung Jung, Yeo-joon Son, Mi-seon Kim,
Hyun-kyung Lee, Yeon-cheon Kim and Young-hee Oh

Abstract

The factors affecting the levels of residual linear alkylbenzene sulfonates(LAS) on
foods and food-contacting materials were evaluated.

After washing five times(15s), the LAS residues of tablewares, fruits, and vegetables
were as follows:

The amounts of residues of the second-class detergent on the tested tablewares
were detected to be 53.04 ug(earthen bowl) when used for the labeling of detergents,
and 222.92 ug(earthen bowl) and 22.46 ug(wooden rice paddle) when used for personal
use. After washing five times(15s) under flowing water, the amounts of residues of
detergent on the wooden rice paddle were detected to be 10.26 ug when using a sponge
and 21.32 ug when using warm water. The amounts of residues of the first-class
detergent on vegetables and fruits were detected to be 39.44 ug(strawberry), 2.37 ug
(shishitopepper) per 50 + 1g when used for the labeling of detergents, and 54.75
ug(strawberry) and 5.63 ug(shishitopepper) per 50 + 1g when used for personal use.
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Table 1. Analytical condition of LAS by HPLC
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Parameter Operating conditions
Column Eclipse XDB-C8(5um, 4.6x150 mm)
Flow rate 1.0 mL/min
Injection volume 50 pl

Wavelength
Mobile phase

Time(min)

Fluorescence Aex=230nm, Aem=310 nm
A) 0.01 M Ammonium acetate, B) Methanol(gradient mode)

20, 8 16, 18, 19, 25

%B) 40, 20, 5, 5, 40, 40
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Table 2. The list of investigated tableware and fresh food

Dishes

Sample name Volume(mL)
Plastic cup 250

Stainless bowl 300

Earthen bowl 350
Glass bowl 350

Sample name

Surface area(ecm®)

Fruit vegetables

Wooden rice paddle 58.5x2
Sample name Total number Sample(g)
Strawberry 2 501
Cherry Tomato 3 501
Shishito pepper 5 501
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Table 3. The Survey result of usage habits of detergent
Average time of dishwashing

within 10 minutes 40% within 15 minutes 20%  within 20 minutes 20%  within 30 minutes 20%
Use moistened with a liquid detergent directly on the sponge

No 0% Yes 100%
Dishwashing detergent usage in one time washing-up
pump 1 time 20% pump 2 times 60% pump 3 times  10% ti;?i IE?;SS 10%

Rinse method-in flow state (secs)/one bowl

within 5 seconds 45% within 10 seconds 35%  within 15 seconds 10%  within 30 seconds 10%

The difference between first class, second class and third class detergent

know exactly 0% know roughly 15% don't know 85%
The amount used to record in dishwashing detergent container
know exactly 0% know roughly 25% don't know 5%
Use of sponge for washing dishes
used 70% unused 30%
Use of detergent for washing fruits and vegetables
used 10% used sometimes  45% unused 45%
Use of warm water(40~507C) for washing dishes
used 45% used sometimes  55% unused 0%

Table 4. The analysis results of LAS from detergents

Sample Contents(%) Sample Contents(%)

(n=3) First class detergent (n=3) Second class detergent
A 7.56£0.04 K 3.33+0.08
B 6.55+0.43 L 4.18+0.02
C 1.55+0.09 M 2.63+0.10
D - N 2.65+0.04
E - 0 2.67+0.05
F - P 4.09+0.09
G - Q 6.32+0.02
H - R 5.70+0.04
I - S 1.64+£0.08
J
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Table 5. The detergent amount of pump per usage habits
q 1 Pump capacity(mL) Products labeled amount Ratio of pump capacity to
ample (n=3) (mL/L) products labeled amount
A 3.5 1.5 2.33
B 3.2 1.5 2.13
C 2.9 2.0 1.45
D 4.0 2.0 2.00
E 3.2 1.2 2.67
F 1.3 1.5 0.87
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Table 6. The residual of LAS on the tablewares after washing with running water

(Unit : ug per tableware)

Washing times/(sec)®

Tableware Usage amount | time/ (3 2 times/ (6 3 times/ (9 4 times/ 5 times/
secs) secs) secs) (12 secs) (15 secs)
Standard usage" 8.50 8.50 - - -
Plastic cup ”
Consumer usage 239.40 116.85 55.44 - -
Standard usage 56.34 52.27 17.96 - -
Glassware
Consumer usage 382.96 95.11 - - -
Earthen Standard usage 66.33 71.76 41.47 42.22 53.04
bowl Consumer usage 395.09 244.27 223.31 215.26 222.92
Standard usage 17.99 - - - -
Stainless bowl
Consumer usage 225.71 51.29 28.89 16.65 -
Wooden Standard usage 9.69 10.09 - - -
rice paddle Consumer usage 269.88 53.36 45.10 68.17 22.46

a ! The average value of three times
1) Standard usage : 2mL/L
2) Consumer usage : 6 mL/sponge

The LAS content of the second class detergent used in the above experiment is 4.18%

Table 7. The Residual of second class detergent on the wooden rice paddle after washing by

using sponge with running water

(Unit : ug per one wooden rice paddle)

Washing times/(sec)®

Tableware Washing condition 1 time/ 2 times/ 3 times/ 4 times/ 5 times/
(3secs) (6secs) (9secs) (12secs) (15secs)
Wooden Sponge unused 269.88 53.36 45.10 68.17 22.46
rice paddle Sponge used 80.50 43.69 42.98 52.35 10.26

a @ Average of the three values shown by experiments with consumer usage
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Table 8. The Residual of second class detergent on the wooden rice paddle after washing with

cold and warm water

(Unit : ug per one wooden rice paddle)

Washing times / (sec)”

Tableware Washing temperature 1 time / 2 times / 3 times / 4 times / 5 times /
(3secs) (6secs) (9secs) (12secs) (15secs)
Cold water(10~25C) 269.88 53.36 45.10 68.17 22.46
Wooden
rice paddle
Warm water(40~507C) 62.33 45.37 46.01 42.96 21.32

a @ Average of the three values shown by experiments with consumer usage

Table 9. The Estimated residual amount of LAS per day by consumer’s tableware detergent

usage habit

Tablewares Residual amount (mg) Estimated residual amount® (mg)
Plastic cup 0.117 0.351
Glassware 0.095 0.285
Earthen bowl 0.244 0.733
Stainless bowl 0.051 0.154
Wooden rice paddle 0.053 0.160
Total 0.560 1.683

1) Residual amount :
value(2 times/6 secs)
2) Estimated residual amount :

Based on the consumer questionnaire, the value obtained by selecting the approximate

Estimated residuals when used 3times a day
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Table 10. The Residual of first class detergent on the fruits and vegetables after washing with

running water

(Unit : ug per 50£1g)

Washing times / (sec)®

Friuts and
Vegetables Usage amount 1 time /2 times / 3 times / 4 times / 5 times /
(3secs) (6secs) (9secs) (12secs) (15secs)
Standard usage” 27.28 33.06 26.26 37.24 39.44
Strawberry »
Consumer usage 49.46 80.38 56.58 56.23 54.75
Cherry Standard usage 0.67 0.21 - - -
Tomato Consumer usage 1.77 0.19 - - -
Standard usage 5.31 4.04 3.82 2.89 2.37
Shishito pepper
Consumer usage 8.66 7.57 6.82 5.44 5.63

a ' The average value of three times
1) Standard usage : 1.5mL/L
2) Consumer usage : 6 mL/L

The LAS content of the second class detergent used in the above experiment is 7.56%
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