Kor. J. Food Hygiene 8(4), 241-249(1993)

Mg —38 KRER FR#{ T SN
ZEE U &Y FREC S R

4 L4
AMBAPK FRIEARET MUERRBH

A
s

A Study on the Residual Surfactants and
the Microbial Contaminants on Stainless dishes

Soon-Nyu Hwang
Department of Environmental Health Graduate School of Public Health
Seoul National University

ABSTRACT—This study was performed to investigate the remainity of synthetic surfactant (LAS)
by HPLC and the microbial contamination on stainless steel dishes. For the maintenance and the
improvement of school lunch program’s safety, the remainity of synthetic surfactants (LAS) on
stainless steel dishes washed with auto dishwasher was investigated by HPLC, and the microbial
contamination on same dishes was surveyed. The results were as follows: (1) The remainity of
synthetic surfactant (LAS) a) The residue of LAS was very small because of the repeated washing
of dishes by strong pressurized water. b) The remainity range of LAS on stainless steel dishes
was 2.1~7.2 ug/dish. The remainity of general surfactants was higher in cold water than warm
water. The amount of residual general surfatants was 5.95 pg/dish in cold water, and 2.95 pg/dish
in warm water. There was no difference of the remainity of special surfactants by water temperature.
The amount of residual surfactants was 3.9 pg/dish. ¢) There was no difference of residue amount
by washing times. (2) The microbial contamination after washing with general surfactants. 1) The
mean MPN of E. coli was 203(53~345) on 1 hr, 19(6~28) on 2 hrs, in cold water, and 26(11~41)
on 1lhr, 82(5~600) on 2 hrs in warm water. After washing with special surfactants the mean
MPN of E. coli was 82(11~120) on 1hr, not dectected on 2hrs in cold water, and 1100(only
1 dish of 1 school) on 1hr, 24(6~42) on 2hrs. 2) After washing with general surfactants the
mean of contamination by general microbials was 956(25~2300) on 1 hr, 694(45~2500) on 2 hrs.
in cold water and 803(5~2300) on 1 hr, 671(5~2500) on 2 hrs. After washing with special surfacta-
nts the mean of contamination by general microbials was 788(136~2900) on 1hr, 1122(15~3000)
on 2hrs, in cold water and 537(5~2000) on 1hr, 88(15~150) on 2hrs in warm water. (3) Like
the results of this study, the good washing methods of stainless steel dishes for school luch program
were as follows. First, for washing stainless steel dishes, the use of special surfactants was recomme-
nded at 30~40°C water. Second, at 70°C water, the rinsing of dishes was recommended. Third,
the final rinsing at 80°C combined with simple disinfection and dry was recommended.

Keywords [ ] Stainless steel dishes, HPLC, remainity, synthetic surfactant (LAS), microbial contami-
nants
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Table 1. H24)7| & LASS| ZFRT

PIETES R w2} (Area Value) A
A 2= (C) A (A1 A W) B (%) C % D (%) E (%) (ug/7M)
1 332566 165927 60858 26081 79700 4.7
Y (100) (49.89) (18.30) (7.84) (23.97)
(10~15C)
gk 2 363326 145329 66488 28339 123170 7.2
(100) (39.99) (18.29) (7.80) (33.92)
1 1803758 1629442 75515 35036 63765 38
A A &5 (100) (90.34) 4.19) (1.94) (3.53)
(30~40T)
2 216313 118265 48865 13998 35185 2.1
(100) (54.67) (22.59) 647) (16.27)
1 18372 12838 - — 5534 33
4 (100) (69.88) (30.12)
(10~15C)
AF- 2 14405 6721 - - 7684 45
(100) (46.66) (53.34)
1 74604 52230 - - 22374 4.1
25 (100) (70.01) (29.99)
A A (30~40T)
2 21134 14794 - - 6340 3.7
(100) (70.00) (30.00)

1. —: ¥73%, 2 E=A—(B+C+D) A=A 1542 A3 5=2] LAS @2z, B=#] 243 A 55¢] LAS ©1 =g C=4 3
2 AAael LAS WAg D=Al4%= A& LAS =A%, 3. BF%Fe] A4 E/847]5(130070)= 847
e agaolzta 1.

694(45~2500), 2ol A 1A12F Fof H 803(5~
2300), 2417t Foll BT 671(5~250002 el ow
AEAAL AF ol 1AL Fo| HF 788
(136~2900), 217} Fo g 1122(15~3000), &
S| 127F Fell HFF 537(5~2000), 2417F Foll
PF 88(15~15002 HE&=%cKTable 3).
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AYEE dig 34 2 olgAd SHNEE ¥
AR FALE UM mAE d%E AHHE

G = Ak FAAA 7L A uAe
e AT SAF ARG g SR T
o] ok

Juiy e g ofolA A9 EAo] A IAW
S-ajel AAe) ofEq LASS] 79+ LDyl
1300~2500 mg/kg2 A WHOS| S437]%0] ©)5ha
2184 Ed(Hazardous Material)sl all<=ict? §
QAR e ARGYYE LASAES G4 ¥ olgFA
=4 AgelA FuraAAW I A5 LAS
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Table 2. CEF ZRT (A Al
A A A A3 kil AR A H %R
+= (C) A2k (A17b
417 G C Y S M hin
a - - 80 220 - 203
1 b 240 - 240 - -
e c - 53 - - 345
o (10~15T) a - 25 - 14 - 19
2 b 14 - - 6 -
c - - 28 - -
a - 11 - - 41 26
1 b - - - - -
2 c - - - - -
\?_}-.
(30~40T) a = 5 - - - 154
2 - - - - 6
c - - - - 600
CREA A
A| A A 2 A1 A il Ale A A%
= (C) Az (A17h
A17] G C Y S M ke
a - - - 11 120 82
1 b - - 115 - -
W c - - - - -
A (10~15C)
a - - - - - -
2 b - - - - -
c - - 28 - -
a 1100 - - - - 1100
1 — — _— . —
&5 c - - - - -
¥ (30~40T)
a - 42 - - - 24
2 b - - - -
6 — — _ _—

* HE-MPN)Z 4] (MP. N/100 m)).

Amino transferase), ALT(Alanine Transferase) %
ALP(Alkaline Phosphatase) $°| Z7}shs= #Ato)
etz B aapydch?

ANE Agdozd NE A, $85 FE
B8t F-5o] wlke] AAZL Aol FFEZ A7)
dgel] FHAZHRGE AU A o] Aol &
As)e} el B4 S4o] of 2 £A7k € 4

Ak LA mld F4Ee S EE 1~10
mg =7} sed, AAA 377 2E3EE
734 AFe] ada A 5 Az gAAA Az}
vjggolin} ZHEH 1 glon gl 75 AhE
Zdshe Ao RuET ik o] ylx A
Aol AW FAg5-2} A4, 7)Y o] RaHT

ded 53 7t=4, 44, PCB, f7]92 5 87
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Talble 3. ALMZ ZHET
A A A x4 A A # AR AY gn (HdFF/ml)
+5 (T) A1ZF (A7 A7}
G C Y S M g
a 100 25 680 1100 1200 956
1 b 430 1300 1700 400 2300
4 c - 1800 ~ - 1100
d (10~15¢C)
a 380 500 - 170 2500 994
2 b 250 150/ - 70 -
50 1010 45 200 -
a - 70 - 2300 1600 803
1 b - 47 - 3100 5
R c — 33 — 50 20
Lle (30~40T)
a 1000 80 75 100 5 671
2 1400 2500 27 60 200
C 1700 1800 35 - 10
a - - — 136 2900 788
1 b - — 161 1700
Wy ¢ - - - - 1600
A (10~15TC)
a 980 - - - 2100 1122
2 3000 - 15 — 2900
C 80 - - - 1000
2000 250 - 250 30 537
1 1500 - — — 5
2 [4 1400 - - - 15
= (30~40T)
- 100 - 74 20 88
2 b 150 — - — 55
[ - - - - 15
2GBTS 54 A Wz, ANQO ¥, ARG o A7 F9 LAS IFE

MBASH o2 =A% Asjel nwlmatd 04% A4
4o 302 Ft AAA F AFE AH AYY
A7NF F AAY AFres A AddlA 0.057
ppmelly &2 AHFE ALAlE A 0.061
ppme] .

E AgAdshs 3 579 MBASW 2§ A7)
o AAl AFE FHAL Adte} vlws] B 1/10
AER 433 3 o2 Jehgrl o]l 2H54]7]
AH 719 EAo] E& 7 4o R AEAIA A
Hels FAwrEo g qls) Az de) A7)0
AHF-fe] minlg Ao A7)
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olgg WA A shs FaFgACdA FAFY AL A FAY Bxoz HA FHAA AMLEHT 9le
2 A " 7le A7) AAZIR A F A AFEe v|AE ARFEE 2] $isked HPLC 2%
A A AR AFTAC A o AE AREE FANGeH 2 A o9 e AES 94 FHdch 1) FAAA
AFE D WA F LAS Aiae] A3l de oz velgon ol 2547 AA7le B4 & B2 ¢ ¢hyez
AbEAIA A A9 ubE o g s Al7|o] 3HEFe] vn|dt o2 AzbEc) AdH A Halr)ee) LAS Y EE
HA 2.1 pg/7Rell A 7.2 pug/70 Abelell slddom aibAlAle A 24 YR AN #4719 AF HTs) Bk
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