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ABSTRACT

‘The ability of chemicals, 10% sodium hypochlorite, 28% ammonium hydroxide, 5% sodium hydrox-
ide, 5% sodium bicarbonate, 0.1% hydrochloric acid, 5% hydrogen peroxide, and 5% acetone,
to destroy aflatoxins in laboratory waste water containing 3.26 ppb of B, 7.64 ppb of B, 6.83 ppb
of G, and 11.39 ppb of G, with the total of 29.11 ppb was investigated. High performance liquid
chromatograph (HPLC) was used for the separation and quantitation of aflatoxins. Treatment for
2 hours by the chemicals affected the destruction of aflatoxins and the most effective chemical
was 10% sodium hypochlorite (p<0.05). Sodium hypochlorite concentrations more than 1% signifi-
cantly reduced aflatoxin B, G, G, and total aflatoxins and more than 3% reduced B, (p<0.05).
No further significant decreases were observed above the concentration of 5% for all 4 aflatoxins.
Complete destruction of aflatoxins B, G;, and G, was achieved by 5% sodium hypochlorite at

48 hours and B; at 72 hours.
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1. MEH:%

1 H& 3 ek

Aflatoxins FFE4-2 Sigma Chemical Co.St.
Louise, Mo, USA) A|E& Al&3lglony mdd
AAZaLE T L(HPLC) #4& ¢35} HPLCE 9]
acetonitrile 3 methanol & A3, 7 ¢ &

Boll A AL 25 SHTA S5 Aggoldrh

Aflatoxin®] #32] % HAS #)3}e] immunoaffinity

columni(Aflatest; Rhone-Poulenc Diagnostics, Ltd.,
Glasgow, Scotland)g- A}-&-3}ic}.

2. BH W (LB iR

Aflatoxine] #F Figel TH=E EWE 4
BKE AN AR BKE FE3) &8s
o] ke sldch 4F2] aflatoxin By, B, G, %
G.9) 7] & AT F (LB BEES A%
stgg o A4 {LEHE-S sodium hypochlorite,
ammonium hydroxide, sodium hydroxide, sodium
bicarbonate, hydrochloric acid, hydrogen peroxide
% acetone FolHLom FEH LN FrE s
Alefe] AgElE FE YUY & FEP SR
ik @A 7 o] @37 4715 Fale] &3t

8L AFLell A 4stm A aflatoxins & FA1s)dc)

3. Aflatoxin®| £&F ¥ HH|, ST
LBy g7t Al=g 7t 8o 50m/E 1719 &
7)ol =11 250 m/2] 60% methanol &-H-& A 7}s}e]

AYstA Egepsich ohAl 250 mie) =el &

H7tste] E3% % Whatman No. 4 oJ3}x] 24
oy #algirt oj3ted 10 miE aflatoxin By, By, G; ©
G;2] w3 A)7} ®45lo] 9l immunoaffinity col-
umn AellA xHelsle] 3 gl HAE Y3 1
m/®] methanolZ4 Aol A= aflatoxins S &
X3} o] 258 A2 Aed A4 JHEN
A3 AxA7) F A;E trifluoro acetic acid &
7}sle] aflatoxins & %48 A ZHch 7)o wa-
ter : methanol : acetonitrile(90 : 10 : 1)¢] &°4-& >}
sted HPLC #4-% 98 Alg2 slqc)

4. HPLC o4 &4 % TH

Aflatoxins®] 5#7-& ¢35} 2185 HPLC: Wa-
ters associates(Milford, MA, U.S.A))2] systeme]}
o} M510 SejRutaa], UK 4171, M746 QlH|
adele7} ALEEIlom &2 M470 @37
Z7]%& excitation 3% 360 nm, emission A 440
nmoll 4] A}-&-8tg e}, Waters Nova-Pak Cs(15 cm X
39mm LD.) columng A2l Al&aleloem o]
%49 2= water : methano! : acetonitrile(60 : 20 :
2000 8l Al8-slgl o 10 m/mine] &0
4 aflatoxins®] -2 S8 3}gich

I #R % K

1. /PR aflatoxin LA =3

BEE BoKe @EET 27 29 aflatoxin®]
e By, B, G % Gy7h 7H7) 3.26, 7.64, 6.83 ppb
% 11.39 ppbE ## aflatoxin FeFe- 29.11 ppbsith
ol E 7t {LBMHEAIE 2417 Bk EEste] )4
aflatoxins®] &aF-& &3 f5% = Table 1 % Fig. 1
oAl 4] Hi= wmiel i) HEel A8-9 {LAmEe

Table 1. Effect of chemical treatment for 2 hours on the aflatoxin content of laboratory waste water

Content of aflatoxin, ppb"
Treatment
By G1 Gg Total
Initial sample 3.26+ 0.84% 7.64+ 0.68" 6.83+ 0.05° 11.39+ 0.30° 29.11+ 1.87*
Sodium hypochlorite, 10% 1.38% 0.22¢ 0.78+ 0.11¢ 091+ 0.29¢ ND#» 3.08+ 0.64¢
Ammonium hydroxide, 28%{ 2.44+ 0.72 1.59+ 0.05° 1.87+ 0.10¢ ND 5.89+ 1.88°
Sodium hydroxide, 5% 2.42+0.02¢ 1.59+ 0.05¢ 1.94+ 0.06" ND 5.96+ 0.13¢
Sodium bicarbonate, 5% 3.07+ 0.29¢ 6.22t 1.07¢ 535+ 1.04* 596+ 025" | 20.60+ 3.61*
Hydrochloric acid, 0.1% 248+ 0.53* 6.93x 0.90* 3.01+ 1.02~ 6.77+ 0.67" 19.19+ 0.02"
Hydrogen peroxide, 5% 241+ 0.12¢ 4.32+ 0.90" 1.29+ 0.33% 0.82+ (.36¢ 8.83+ 3.43¢
Acetone, 5% 1.93+ 0.14° 541+ 0.82° 1.95+ 0.55 4.60+ 0.70° 13.39% 2.21°

DMear. S.D. ?Not detected.

Values in the same column followed by different superscript letters are significantly different (p<0.05).
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Fig. 1. HPLC chromatogram of aflatoxins of derivatized extract from # 1. Initial sample of laboratory waste
water, #2. Sample treated with 10% solution of sodium hypochlorite for 2 hours, #3. Sample treated
with 5% solution of sodium bicarbonate for 2 hours.
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Table 2. Effect of sodium hypochlorite concentration on the destruction of aflatoxins in laboratory waste water

at 2 hours

Concentration of sodium

Content of aflatoxin, ppb"

hypochlorite (%) B, B. G G, Total
0 3.26+ 0.84* 7.64+ 0.68 6.83+ 0.05 11.39+0.30* | 29.11% 1.87°
1 2.58+ (.16" 1.66+ 0.02" 1.90+ 0.03¢ 0.53+ 0.04 6.67+ 0.92°
2 2.68+0.17¢ 1.74+ 0.09" 1.98+ 0.02° 0.53+ 0.05" 6.93+ 0.99"
3 1.91£0.78 1.14% 0.04" 1.02+ 0.45¢ 0.56+ 0.09" 463+ 0.25°
5 1.51£0.13" 0.84+ 0.19 1.01+£ 0.26¢ 0.53+ 0.05" 401+ 0.01¢
10 1.38+ 0.24° 0.78+ 0.11¢ 0.91+ 0.29¢ ND® 3.08+ 0.64¢

YMeant S.D. ?Not detected.

Values in the same column followed by different superscript letters are significantly different (p<0.05).

Korean Journal of Environmental Health Society, Vol. 18(2)



Chemical Treatment for the Destruction of Aflatoxins in Laboratory Waste Water 55

10
o——o0 B1
0—052

80 \ o G1

| — G2
! #*———a Total

||

ceof ||

x

5/

it

®

®a01

£

]

3

]

[

20t

o1 T2 3 5 70

Sodium hypochlorite, %

Fig. 2. Dose-related destruction of aflatoxis in labo-
ratory wastewater by sodium hypochlorite
treatment for 2 hours. Each point represent
mean of three trials.
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Table 3. Effect of incubation time on the destruction of aflatoxins in laboratory waste water treated with 5%

of sodium hypochlorite

Content of aflatoxin, ppb"
Duration of treatment (hours)
B1 B'_) Gl Gg Total
0 3.26+0.84" | 7.64+ 068" | 6.83%£0.05* | 11.39+0.30* | 29.11+ 1.87¢
2 151+ 0.13" | 0.84+0.19" | 1.01£0.26" | 053+ 0.05"| 4.01+0.01"
48 134+ 0.16° ND ND ND 133+ 0.01¢
72 ND?# ND ND ND ND

UMeant S.D. ?Not detected.

Values in the same column followed by different superscript letters are significantly different (p<0.05).
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xide % 5% acetone& AF&-3le] 247+ Fo} A2yt
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