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Separation and Determination of Cis- and Trans-Furylfuramide

as Food Preservatives by Silicagel Column Chromatography

Tadashi Isaiaara, Kenichi KomoTo and Masato Yasubpa

A study was made on separation and determination of cis- and ¢rans-
furylfuramide which was extracted from kamaboko (fish cake).

The procedures and the results can be summerized as follows. Cis- and
trans-furylfuramide were separated by silicagel column chromatographic
procedure using WAKOGEL C—200, which was soaked in 5 volumes of 20%
acetic acid for 48 hours, then washed with boiling water 6 or 7 times, and
after repeating the same treatment activated for 24 hours at 150°C, or which
was refluxed with 5 volumes of 20% acetic acid on the free flame for 6
hours, then washed and activated.

The silicagel was packed in column with n-hexan and the elution was
carried out with ethyl ether. (Fig. 1) Cis- and trans-furylfuramide, separated
through the column, were determined by ultraviolet spectroscopy at 380 mp
(trans-furylfuramide) and 390 mu (cis-furylfuramide) in ethyl ether. Recovery
rates of cis- and trams-furylfuramide during the column chromatography were
95~97%. (Tables 1, 2). The extract of kamaboko did not prevent the deter-
mination of cis- and trans-furylfuramide. (Fig. 2, Table 2)
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Fig. 1. Silicagel column chromatography of cis- and irans-furylfuramides.

Cis- and trans-furylfuramides were added either separately or in mixture to the

silicagel column (0.8x13 cm) prepared with n-hexan.

Elution was carried out with ethyl ether at a flow rate of 2 ml/min.

(1) : Silicagel (WAKOGEL C—200) was activated for 24 hrs. at 150°C

(I): Silicagel was soaked in 5 volumes of 20% acetic acid for 48 hrs. and then
washed with boiling water 6 or 7 times.
Activation was carried out with the same method as described in ()

([I): Silicagel was soaked twice with the same method as shown in ([ ) and then
washed and activated

(V) : Silicagel was refluxed carefully with 5 volumes of 20% acetic acid on the
free flame for 6 hrs. and then washed and activated
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Table 1. Recovery rates of furylfuramide (FF) during silicagel column
chromatography.
Amount of cis- Recovery rate of FF (%)
and ¢rans-FF Mixt
iXture
added to column Cis-FF Trans-FF
(ug) Cis-FF Trans-FF
97.9 96.2 96.3 95.2
98.6 98.8 98.2 94.4
50 95.4 96.4 97.6 95.8
88.1 97.9 96.7 96.8
96.9 95.8 95.4 97.9
(97.441.3) (97.0%£1.3) (96.841.1) (96.04+1.4)
98.5 97.7 98.9 94.5
97.3 95.2 96.8 95.3
100 96.1 98.1 97.4 95.1
98.4 95.2 96.0 97.1
98.2 98.0 95.4 97.8
(97.7+1.0) (96.81.5) (96.941.4) (96.0+1.4)
97.8 97.5 98.7 94.7
97.2 98.4 96.2 97.7
200 99.0 98.1 96.8 95.2
97.6 97.3 98.0 96.4
95.7 95.8 97.2 98.2
(97.5£1.2) (97.4%£10.) (97.4£1.0) (96.4+1.5)

Silicagel was prepared with the same method as shown Fig. 1 (1), (IV)
1 or 2 ml of 50, 100, 200 ppm FF ethyl ether solution was added to column
() : Average and standard deviation
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50, 100, 200 ppm o 3 EFEOFREAIEY, 0 1ml F7ik 2 ml 47 AlcDE
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B Lz, ~7PARE Y2450 FF EREmo» i 8Lz, 20 60g 2BV
o FF ofHiEcEr tr=v, R FLEEBECHEBLIO2EY SER ST CT
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96~97% OEINENE D, EFLLOEH- & LML, BIERER (Table 1) &L
LEXELSREDOBBIIIE LA LR DRI o7, cis fF L trans & D REWOLEIL
cis (EDOEURERILIE & A LSS, trans EOBINEAFEE L b T HEL o
foo LOWLREREEBIR bR vz, COBEORERED—F% Fig. 2 WrlLk
N ocis K, trans (KX LICHEHAD LEL o cDAT, WEDOSER X OBEHKREIL
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390 mp OBRIEEINE LichMi HoEL Bbhinho .
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Fig. 2. Silicagel column chromatogrphy of cis- and frans-furylfuramides.

Silicagel was prepared with the same method as shown in Fig. 1 (), (N).
Elution was the same as in Fig. 1.

—— : Control :

~~~~~~ ¢ Extract of kamaboko (fish cake) contained
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Recovery rates of furylfuramide (FF), added with extract of

kamaboko, during silicagel column chromatography.

Amount of cis- Recovery rate of FF (%)
and trans-FF iy
ixture
added to column| Cis-FF Trans-FF
(#g) Cis-FF Trans-FF
98.5 96.4 96.2 94.7
50 95.7 97.2 94.2 93.2
96.2 98.1 95.8 96.4
(96.8+1.5) (97.240.9) (95.4+1.1) (94.8+1.6)
98.2 98.6 97.0 94.9
100 96.0 95.9 95.4 96.3
97.3 95.3 96.8 94.0
(97.2+1.1) (96.441.8) (96.4+0.9) (95.1:1.2)
97.1 97.0 97.4 94.2
200 95.4 94.2 98.2 98.4
98.7 96.8 96.3 95.0
(97.14£1.7) (96.0:1.6) (97.341.0) (95.942.2)

Silicagel was prepared with the same method as shown Fig. 1 (), (V)

1 or 2 ml of 50, 100, 200 ppm FF ethyl ether solution containing extract of kamaboko
was added to column. Extract of kamaboko was obtained by the method of MATSUDA%>
( ) : Average and standard deviation )

Table 3. Quantity of furylfuramide (FF) remaining in the same extract from
kamaboko (fish cake) determained by silicagel column chromato-

graphic procedure.

Cis-FF (ppm) Trans-FF (ppm) Total FF (ppm)

8.2 6.1 14.3

7.6 6.2 13.8
Amount of FF 8.0 6.0 14.0

7.7 5.7 13.4

7.9 5.6 13.5
Average and i o
standard deviation 7.840.2 5.940.3 13.8::0.4

Kamaboko : The fish meat containing FF (¢rans-FF) 100 ppm. was boiled for 30 min.
at 90°C, and then exposed to room temperature (13~18°C) for about 30 days.
Extract of kamaboko was obtained by the method of MATSUDA#4>

4 BHESASHE L FF O cis {k, trans O 38

TOHEEY OS5 L, BT 50 L FF 2@ AL ¢, FF 100 ppm &F07 0 &
% 90°C, 305 MoBULIEE LCh £1E 22 AfF Lic, R BRI 1~ AMER (13
~18°C) EHB L THEWiLOE ANz, o0 60g b ra=y - ER7FLRKETH
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ML, #0 30ml %74 3757 ACEBL, A4/ —LBHERZHEEEE 3 ml o=
FALE—FALRERL, <0 2ml vy IrFLh T AL T cistk, trans AD5 B
TFBERALRI, BERBLCEI-TH T 20 bOBRHKHHEIL 15 ml @R/ E LTBRYE
EAHEE Lz, 5 BIOKREEREE Table 3 wiRT 2 CHER L < —F Lz, Floodk
REELEIR Linds o 7ed, EBR3 DR L B LUAELRS IS H8 L.

Z 3

ARPECERFELTCNSE7 YA T T <4 F (FF) (LIEIMEED trans o H—EM cis i
BEILL TR, cs {F, trans FOBHRE R L ORMEREEN & &7eb oo FF ok
R X 2 EREIXFERATE Ind - o,

LIRS AEBI v VST T 4 —TID cis (k& trans (5% L {HHET
X5 LHEMo®, ZhioH LARE T WAKOGEL C—200 2l h T Az e
~ I T 4 —EARCHEYTECTEEL, £4x0RKELY FFAEETEHI LY
BN LTz,

RECHERATAEBIEER LOTHEANMEAL LTI RRTO @FENEEEDS
&, HEOMBIENNDEL D, FORDTAIF T ATONEENL LY, Thic
o ENRETOBNRLE L SR b0 T, kR X OHAEE L T X bR @itsd
BeEx2 5, ¥ic FF GARBRESP OB LIEBKARETH Y10,  KERD X5
i 2 THERERC CEREZHED 5 HFETRERENOEL Y R AL FELie$ThH en
BE LW,

= #

ZIYNTTwA KD cis fi& trans (kDY YV X hTarrnw= 57 4— X 5%
BEERIRIC OV THRE LIROFER 257,
1. DB Y o WAKOGEL C—200 % aiali e LTS5 2B 20%5EET 2 B
DRENEY 2 BT 5 ci@E, FMREOCHMIC T6RMERTILENL S,
2. Ek@Eovyasrak 150°C ¢ 24EMERLEL, n—~Fv v Th 7 4 (0.8x13 cm)
FRUL=FL=—FTARLCES 1 ml OWETI/ < 257 41— 2Tz iWHLYE
LT E X DOREINEK L FEH - 7.
3. HEROMERHO KRNI AT A< V257 A—DBEHMEY D LEL SRS
P EER X OEINRICIIE 2 A EFERE 2 T o T,

X [y
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