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Abstract

An attempt has been made to investigate the possible occurrence of aflatoxins, a group of

micotoxin which are toxic metabolites produced by Aspergillus flavus, and aflatoxin like

substances in fungal fermented soybean products such as meju and soybean paste,

Chloroform extracts from 15 samples which has been defated with petroleum ether are subjected

to separations with thin-layer chromatography on silica gel washed with methanol prior to film

coating, improves the chromatographic separation and ultraviolet absorption spectral identification.

In addition to fluorescencing spot having an Rf value which is same as aflatoxin B,, many of

the fluorescencing spots have been occurred in every sample examined.

Each fluorescencing spot is scratched and the ethanol extracts are subjected to further separation

with thin-layer chromatography.

Each fluorecence substance is eluted with ultra violet transparent absolute ethanol and the ultra-

“violet absorption spectra are checked.

None of the absorption curve of eluates shsow accordance with the curve of aflatoxin.

Dinitrophenyl hydrazine reagent, Tollen’s reagent and ninhydrin reagent are applied on the

chromatogram. The data show that aflatoxin is not present in any of the fungal preparations

examied.
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But ultra violet absorption spectra data and reactions show that every spots from the samples

are almost different from each other inspite of same Rf values.

This implies that variety of

degradation products or fungal metabolites may be involved in fermentation process.

The toxicity and physiological activity of many fluorescence substances isolated from the fungal

preparations examined are opened to further investigation.
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Table 1. Sample

No. Sample Sample source
1 Mejuil Seoul D market
2 r 2 Taegu J "
3 .7 3 Kwangjoo X
4 n 4 Seoul N market
5 n 5 Taejon J "
6 n o6 Seoul A home
7 Koji (Soybean) 1 Taegu S meju center
8 " 2 Seoul K meju manuf.
9 Soybean paste 1 Army
10 " 2 Seoul A  home
11 ” 3 n B "
12 ” 4 v C "
13 Molomi 1 7 M manuf. Co.
14 ” 2 " "
15 " 3 Kwangjoo M
D H

RRGHYS REGEA 23X 60g)E HEMRA 2
o] Soxhlet extractor ol 4] Petroleum ether(b. p. 40~
60°C)= i 70°C o} Kis bol A 6 weh) whiidt ¥ H
HidEErhe) B S %483 5 Methanol 24 85°C 9 K
BEolA 685R) BhiHistd & Methanol extract &
BHABRAY A It & Siml 8 ABREY
fARke KB K B4&3d4# Liquid-liquid Extractor(?®
of #HAStY 250m! flask f§ Heating mantle o 23
¥ ¥ 250ml Soxhlet bottle ol # 100~150ml 9]
Chloroform € #ngt # Transformer ¢} Scale g 70 2 &
9 F Ao 6Rf M mEREs &
B XK} BAY ol A% ko= mltis
At

FRE - FHE

CEREEL R

HBE  H
100~150ml ¢} Chloroform extract & ¥-& Bottle th
o] Sodium sulfate anhydride(4&K{EH) #9 52 & 2o}
A BASHE @b goly s EEMCE K
TH O 22 & P2ol KRR Vacuum evaporator
z |igste AHIS Pyrex B B3Rz WRsd &2
B9 5ml & & F Screw cap test tube (1.5%12cm)
of Yol bl & A uhe F 5°Co HBFTl RffFEz
AV jFEH oz gkt
4) AF 259 Chloroform #hiiH B&EH< T.L.C.
(1) Chromatoplate 2] Riff 9 %k
o} ET Methanol & Washing & Kiesel gel G(g1) 30g
2 FEEStY] T#E Glass filter 2 B3 3x40cm 9}
Column o} packing & ¥ #J 60ml 9] Methanol 2 8=
Kiesel gel G 7} Bidrsls 91 Methanol & %5|84
®olZx & Kiesel gel G & Column o2 38 7o B
gl okl Ea 100~105°C &) BREHRBAAA B
2RERIS S REd%stol AR Mortar ol H—3t
4 A HEestel Coating o2 fEASAH
bgaet 7o) MR 5x20%0.3cm R 20x 20%0. 3cm
2| Plate o TH#io2 58 # 1.5cm s Efyd) 7h&7
%o (Capillary 24 Ethanol o] %91 AF EE#f 5} Petr-
oleum ether o] iy ¥ &AM HMHEKE Spot =
£ Band B2z WAA A=F F BH}AL
(2) BB BE R KB
AF 9 Sl S13 AT RMBHE Bl B
ste] AF XSG 2 AF 9] Petroleum ether #8242 Et-
hanol B < 14 2] Solvent system of $zto] HKidt
g 2 v(Fig.1) o] &% Chloroform : Methanol(85,5,
V/V) System o] 47ffEe] 714 #EHFIA Loz B
ke BEESG R o BHE=E %38 Chloroform
Bt [ RSt HEsty e
o2 R BN B kel Jebd HXHE R 2
Rfflie Fig 1) @R vkt 7,
(3) ¥ BIeHitd Scrap R Bl
$HE Mool &9 vehd BXBYHES & Band
92 Spatula 24 JlgA 2&€ F*3 Spatula 2 Scrap
4 o2 Kiesel gel & ARBRAN ZXE BHEGD

=
extract &

(& 1) 25g & R3] &KEk 50ml & vl Yol ¥L 100ml Beaker'a“ﬂl 234 $oF9A ot £714 4% feke R
FAAFAA BEHA 35— gel B 15| AARE K Lol vla] ZolFL 5X20X0.3cm R 20X20X0.3cm 2] Glass
plate o] 0.25mm Thickness 8] Aplicator 24 ¥5-—8A4 Coating &t #H LM £F SIH/AA W5 ¥ GRAEEA
A & $# 100~105°C 9| MEEEBHAN THHTY BRsto FEHEA ST B HEFEDA do Kastel A
sich. Kiesel gel G Bified Alcohol of WIS FE AXKTo SHS AL& MZEsle] Methanol 2 Ao BEXUWE

+ BEstge

GE 2) "8 ARl 2 Hol 2 H¥ 0.7mm o HTHE 6cm dol2 A3} TS 71 BolE: B0 7X6.0cm)€& J R
Alcohol & Washing §1 % I T#E€ Glass wool 2 tight 84 plug sl <43 F9¢ H& #%3d IAAE 719 ARE

b B84 A% 8o GGG



Vol.1, No.1 (1969)

Y bezdY 2439 Yolik RREELS ¥
& INURME(L 0x6. Ocm)e] E-& th& Methanol
smlgogX BHINAG TLEH BEE BE) B
3 A BHE vh3 BHES M RABEd 3=
Methanol 2ml 2 Fiste] BAGEE A &K BHE
EE e Kiesel gel @ plug 3 Glass wool %9 #8
¥o BEE HERSH
(4) BibEee] HRHE, Scrap ¥ BXEH
Methanol ¥ & BTH /Y HERMEE Fisher§)
2 0smlE2E A% BEstd i s R,
Scrap &t¢] Dehydrated ethanol @ #HI3}e] U.V. abs.
orption spectra I/ o2 Agkch,
5) B U.V Absorption Spectra BISE
(1) AFEREHHES UV Rl spectra BIE
Chromatogram = AF 9 = Rfff 9 EB¥fo] ¥
{tlgt #He] Ethanol BHigse AF@#R 9 AF 9
Petroleum ether #i4pS] B BHKS HEsd
Beckman D. B Model 2] Recording spectrophotometer
o {3 o Absorbancy & HI%E3slo] Absorption spectra
(Fig. ¥ L&
(2) Hi®¥HEyHES U. V Bk Spectara BIE
Chromatogram [ vebd ¥ 789 ¥k
HAHES Ethanol B9 U.V. absorption spectra
(Fig. 5)% L9 3] JweEsisld,
6) Chloroform RI¥EEKt:4HE BEKE
#5619 Chlorform extract & T.L.C. & BT 8%
#Ho} #istd 2, 4—Dinitrophenyl hydrazine reagent,
@) Tollen’s reagent® @ Ninhydrin reagent®® &&
Chromatogram F¢f Spray 3} E&KHE-E %3 (Fig. 6)
s,

R ER

1. Aflajoxin 2] T.L.C.

AF S T.L.C. o} 714 BAAT BEBKE BEshs
B 14189 Solvent system o] HI WK HRE
Fig. 13} ov] maM s % Silica gel ) Washing
HE 7t U. V. absorption spectrao] v|X & HMEL &
NE #Re Fig 29 2+

Fig. 19 &8 =2 3o} 35 14 9] Solvent system
ol k% AF 9 Sl A wfEstgow] J. Nabney
aso ghggeo 9 B.H. Ambrecht®™ o] #§4%
Chlorform: Methanol 2] System o] AF ] 3igEo] &
FHE HEHYes 2o Chloroform:Methanol
(95/5, V/V)e] System o] AF <] 45rifEol 713 &%
2 Rifle] HHEMo] &8 HRstd AF SR B
BBz el

BE ATMREAET Afatoxin HES] HKE

Front
.
0.8¢ e*l o o
2 .' L] .
0.6F
osl o
0.4+ Sely feef , ¢ .
[ al.. . . .
0.2F L ol o oo
P .
h‘.c ¢ [ * . .
Base| e o] o] of o [ o o o 8] &

ine 172 3 4 5 67 8 91011121314

Solvent number

Fig. 1. Varation of Rf value of aflatoxin acco-
rding to different solvent systems

Adsorbent; Kiesel gel G(Methanol washed), 0. 2mm thickness
Sample; AF-B, (left side), AF-B, Crude (right side)
Solvent No. ;(1) Benzene:Aceton (3/1)

(2) Benzene: Ethyl Acetate (3/1)

(3) Chloroform; " B/D
(4) Hexane: ” Q1/3)
(5) Benzene: Ethanol (9/1)
(6) Chloroform: « (60/38/2)
¢ # : Aceton 9/1)
(8) Chiroform: Methanol (98/2)
€)) 4 : ” (97/3)
(10) ” : ” (96/4)
any  o# : " (95/5)
12 G Aceton (3/1)
(13) Ethyl Acetate: Methanol(3/1)
(14) Aceton: Hexane 3/1)
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Fig. 2. The change of U.V. absorption spectra
_ by silica gel washing with methanol

Solvent; Ethanol
I, Non washed silica gel eluate
11, Washed silica gel eluate



(82)

PREFIE WHE Silica gel & Washing Bz 7+ U. V.
absorption spectra of] u] X = BgE S i5tghul Washing
< 3 o Silica gel HEe] Mol ksl Hik
264 3 284mp ol A Birt LS mRsg o whet
4 U. V. Absorption Bl 4% AF o] AES S
43] Silica gel & Washing 3 ¥ E @Rz Wa
shing 822 A&l J. Nabney"® #&o] #i%slz 9=
Ether 2.9 3§ BBl K& Tty brks EN ¢
RS BEBE B2 Al Silica gel i B
o] front iz BBz front HifolA et
SEET T g9 B HEE ST 4 U DR
T E T Ak

7BE" AF Spot 9 U.V. absorption spectra fll5ES
B Witel slelde HESl ERH HAHY Elution
column & f#fistel J. Nabneyt®s} $izgtuls}
o] FBEARAAM Bttt WAE o= %o wEHS
BT A%on HEil® BHERS Silica gel 3 plug
% Glass wool 12| #MMHES Bt B BEE

FHARETAA ERAE HHe 28 £5 g &
BHE R TEMEM TETE IF At
2 & REe T.LC
Front
- [ A
0 o ®© @ @ © © oo o
_o . o - hd - @ *
.6 5 .
0.4-: ~on T
- - ° ° . ¢+ ¢
3.2t LR 4 ° . . A s -
Base s ; '1 ‘l .l .l h ‘1 I; J' q .L ;
line T .2 3 4 5 6 7 8 9 10 11 12

Sample number

Fig. 3. Typical chromatogram of fluorescence
substances in fermented soybean products
compared with Aflatoxin

Adsorbent; Kiesel gel G (Methano!l washed)
0.25 mm Thickness
Samples; Chloroform:Methano! (95:5)

Samples; (1) AF—B, (7) AF—B,
(2) meiu 1 (8) Kojt
@) » 2 (9) Soybem paste 1
@ » 3 a1 o~ 2
BG) # 4 an ”
® » 5 (12) AF-B, (Crude)
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Fig. 4. U. V. absorption spectra of AF—B, like

substances in meju compared with AF

Solvent; Ethanol

Sample; |, AF—B;

I, AF—B; (crude)

B, AF—B; like substance
I, (265, 362 my)

B, (265, 362 my)

M, (230, 270, 280 mg)

Amax;
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Fig. 5. U.V. absorption spectra of various fluorescence substances(F,—F,)* found in meju extract

*F1~F7 is fluorescence substance named in order of Ry value
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Fig. 6. Color reaction of fluorescence substances
in fermented soybean products
Adsorbent; Kiesel gel G. (Methanol washed),
0.25 mm_thickness
Solvent; Chlorofon: Methano! (95/5)
Reagents; [, 2,4—Dinitrophenyl hydrazin reagent
I, Tollen’s reagent
H, Ninhydrin reagent
Samples; 1. AF—B;
2. AF—B,; (crude)
3. Meju
4. Soybean paste
5. Molomi

Table 2. maximum U. V. Absorption of fluoresce-
nce Substances found in Samples

A max

Sample
F, ¥, F, F, F, F, F, Fs

236 236 236 230 230 230 230 —
Meju 1 264 264 264 265 268 270 268 —

308 316 — — — 280 280 —

024 240 — 230 230 270 — —

Meju 2 {264 260 260 262 284 282 — —
308 — — — 290 — —

200 256 232 — 228 228 — 258

3013)’;’;‘;“ 362 286 264 262 280 200 292 288

380 3%0 362 300 — — — —

Crude = » 5 Bttfdd &3o w4, =4, Molomi
(%) 5 ATHEUMRTEINYE S BXHHESS
2 el vEhd el —i BHRES vebie
Aoz wol AF o} GIfae] #pHz #edd. =I5 3%
Bko] HHiES-¢ 2,4-Dinitrophenyl hydrazine reaction
= Tollen's reaction o] thzto] EEH:Ql R oz 8o} Ca-
rbonyl compound ¥ Reducing compoundo}® &
Aldehyde d=A 5 2 &t Fig. 5 ¥ Table 29 g3
2 3o} Chromatogram E FA—% RIES 2= HEE
= el wet £0 HES HEEIS 47 Al

R EEoL pEe Bk @EAA AF S %%
HA st v SEES =AY BEHEEA
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