KOREAN J. FOOD SCI. TECHNOL. Vol. 53, No. 6, pp. 792~798 (2021)

https://doi.org/10.9721/KJFST.2021.53.6.792

A0 MEE

2
_‘,-r_ogag .

MMNE A8 ot W 3
o4 - shied’
‘el ek AlEAR] 914 o),

KOREAN JOURNAL OF
SR A S RIX]

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

Eo.k

HHEEN THF

SRR

R R e R e

Determining the residual surfactants in the fruits and vegetable
washed with detergent

So Jeong Lee', Na-Youn Park’, Young Lim Kho’, and Jung Hoan Kim'*

'Department of Food Technology & Service, Eulji University
*Department of Health, Environment & Safety, Eulji University

Abstract This study was conducted to determine the washing conditions in which surfactants were not detected after
washing fruits and vegetables with detergent. Residual surfactants were analyzed using LC-MS/MS. The analyzed
surfactants were LAS, SLES, AOS, SLS, CAPB, and LDAO. The survey found that 14% of the respondents used
detergent correctly according to the directions indicated. After soaking the samples with 0.2% detergent, the average
residual surfactant content was 2.61%. Soaking under 1% and 5% of the detergent, 4.68-5.50% of surfactant remained in
the sample. In cherry tomatoes, the surfactants were below the LOD after rinsing twice. However, lettuce was rinsed three
times. These results suggest that when using detergent for washing fruits and vegetables, following the labelled usage and
rinsing at least three times in 30 seconds could minimize residual surfactants.
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Table 2. LC-MS/MS parameter for determining 6 surfactants

Table 1. Ingredients of detergents for detergent mixture used

Detergent Ingredient compounds

Glycerin

Sodium citrate

Alkyl glucoside
A Sodium benzoate

Ethanol

Sodium chloride

Lemon flavor

Glycerin
Citric acid

B Sodium carbonate
sodium bicarbonate
Alkylpolyglucoside

Urea

Citric acid

o-olefin sulfonate (AOS)

Sodium Lauryl Ether Sulfate

Alkyl dimethyl amine oxide

Alkylbenzene sulfonic acid
C Alkylpolyglucoside

Cocoamidopropyl betaine

Polyethylene glycol

Sodium benzoate

Sodium chloride

Apple fragrance

Ethylene diamine tetra acetic acid
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AW AE EXol= Park 5(2021)9] EAHPH] wke}
APstg o BEAzALe Table 29 Zth A FE LC-MS/MS

(Liquid chromatography—mass spectrometry)®. #243}5]0™ LC=
Nexera-X2 (Shimadzu, Tokyo, Japan)2} MS/MS+= TQ4500 (AB
Sciex, Framingham, MA, USA) AH|E AlLsdch AP S
XBridge BEH C8 Column (4.6 mmx100mm, 2.5pum, Waters,
Milford, MA, USA), l%*&s 50mM ammonium formate$}
0.1% formic acid7} 2 SF5(A)9} acetonitrile (B)°]NLH,
ANE FIFS 3 uLoe = O}"q ARG 2o R EA s

Parameter Condition
Column XBridge BEH C8 XP Column (4.6 mmx100 mm, 2.5 um, Waters)
. A: 50 mM ammonium formate and 0.1% formic acid in water
Mobile Phase
B: ACN
UPLC
(Nexera X2, Shimadzu) Time (min) 0 1.5 7.0 7.5 7.6 11.5
Gradient
B(%) 60 75 98 98 60 60

Flow rate 400 pL/min Injection volume 3uL
Mode ESI (Negative/Positive) Curtain gas 20 psi

MS/MS Ion source -4500 V /5500 V

(TQ 4500, Sciex) Gasl 40 psi Gas2 60 psi

TEM 450°C CAD 8eV
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Table 3. The survey results of usage habits of washing for fruits and vegetable

Fruits or vegetable

Use of water Use of detergent Non-response

Strawberry N 385 58 60
% 77% 12% 12%
Apple, oriental melon N 380 76 47
% 76% 15% 9%
Grape N 335 79 89
% 67% 16% 18%
Plum, apricot, cucumber, tomato and red pepper N 398 60 45
% 79% 12% 9%
Peach, kiwi N 430 38 35
% 85% 8% 7%
Lettuce, perilla leaf N 442 27 34
% 88% 5% 7%
Cabbage N 454 26 23
% 90% 5% 5%
Sprout vegetables N 448 21 34
% 89% 4% 7%
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ZAFEA Akt 3-53F AFo e ARSAAA HEL AFS
A AT 1% AH A AZH & Y] AHDYA FH
12} Aol A= SLES7F 7HE =4 2R3k LAS, SLS,
CAPB, LDAO7} ZHF3lem AOSE ZHFsA eksith 231 S+
ol = SLES7F 7P =74 2R3l SLS, CAPB, LDAO7}
AFsITh 3521 AFFAME ARSAEA AR AFEA] &
ATE 5% AHA] AH F Qg ARDGA FZFL 12}
g FgollM= SLES7F 7H8 =A 753 SLS, AOS, CAPB,
LDAO7} ZHR3tint. 2&F sw<rellAl= SLES7F 7P &A1 2Hy
3l LAS, SLS, CAPB, LDAO T3l Z-R73en A0SE 2+
FolA kit 33 AFgolMe SLES7F 7HE A Ao
w CAPB, LDAO7} ZF3alsior ymx] AHEGA] i 3
FoA Ut 4-53F AFFolr T ARDGA FEo] FHFIIA
T AF= 02%2) 1% MHRAo = MFH F 3027 23] 3
=S I AHBGAT ZHRSA] ko 5% MAHS 33 §E
B A] zHR3RA] %ottt

B AgoA 57 AF3SE BTk e Ade WeEr
B} g IFE vBwd Kim 5(2016)2] ATl = A
Ueld=d, 15 ARAIE 0.15% 0.6%2 3435l WEErlE
o] ZF3h= LAS 0.15%%} 0.6% M Aoz sXste] A|xste]
9% S AYs Fole EHESHNY #2159 152 FA
< o 2.89-5.63 pg per 50+1 g ZFIE, YLErIERL}
o o T IFFS HYow x| FIo] 7] wE
o MFFo] Be Aow Byt Hong 5(1990)0] w=H,
LAS, AOS, SLS, SLESE ZH7Z} 04%=2 3|4jste] EvlEst A5
= AlFsle] 3028 FgolA 53] At Euka AR e AN
o] FAFoIM IRl ErL Bt YEolx AR Al
HAAZ A7 AF A AASAHAE LASS] 79 oFl7} 37 ugle,
o] 18 ugle, alkyl ethoxy sulfate (AES)2] 745 oFAl7} 22.0 pg/e,
o] 20.1 pg/g, Amine Oxide (AOYE °F7} 5.6 nglg. ZAo]
0.96 pg/ge] o #7351 thBureau of Social Welfare and Public
Health, Tokyo Metropolitan Government, 1973; Kim &, 1994)
o]& Kim 5(1994)2] A7Az AMSAA ZHHHFEHLAS 19.06
ppm, AOS 11.96 ppm, SLES 5.74 ppm, SLS 3.96 ppm)3} H]S=
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= 4-16%01H, o]F AFA L] BAAE FEE AASIL olE
HAAZ AMEshe e 14%0] B3Il BA] AR-E 02%
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