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Fig. 1 Separation of volatile compounds in malts
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Table1 Total phenol contentin malts 2 2
Malts Phenol {ppm/gr) Fig.2
Beer malts A 0.28
Beer malts B 0.00 Fig.2
Beer malts C 0.20
Peated malts(Lightly type) 0.55
Peated malts(Lightly type) 2.00
Peated malts(Lightly type) 3.59
Peated malts(Haevy type) 5.63
Peated malts(Haevy type) 5.55
Peated malts(Haevy type) 9.10
Roasted malts 3.53
Table 2 Taste panel test of smoke flavour
Total phenol content in malt(ppm/gr) ‘
Panelist No.
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17 T + -+ - - Fig.2a Chromatograms of volatile compounds from

~+ . Positive smoke flavour

— . Negative smoke flavour

alkali fraction in distillate of peat heated
at400 for 30min. Peak 1 : furfural, Peak

2 methyl furfural.
(A): Japan peat, (B): Peat extract(comercial),
(C): England peat.
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Fig. 2b Chromatograms of volatile compound from neutral fraction in distillate of peat heated at
400 for 30 min.

Peak 1: guiacol. Peak 2 : phenol, Peak 3:cresol, Peak 4 : ethylphenol.
A :Japanpeat, B :Peatextract(commercial excract), C :England peat.
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Fig.3 Chromatograms of volatile compounds from alkali fraction of malts.

A Haevy type malts, B: Lightly type malts, C: Maltsdried in electric oven.
Peak 1-Furfural ; Peak 2-Methylfurfurylketone; Peak 3-Unknown; Peak 4-Methylfurfural ;
Peak 5-Unknown ; Peak 6-Unknown ; Peak 7-Unknown.

‘ M : N

80 104 128 152 176 200 224 (°C)

Programing 6°C/min ———

Fig.4 Chromatograms of volatile compounds from alkali fraction in distillate of roasted malts
Peak 1 ; furfural, Peak 2 ; methylfurfurylketone, Peak 4 ; methylfurfural
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Fig.5a Mass spectra of main peaks of chromatograms cited in Fig.3 and Fig.4.

Peak number were same as cited in Fig.3.
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Fig.5b Mass spectra of main peaks of gaschromatograms cited in Fig.3 and Fig.4.
Peak number were same as cited in Fig.3.

Mass Spectrometry :
The support-coated open-tubular column 5% PEG 20 M are used in the Mass spectrometer
inlet chromatogrph. Column effluent passed through a stainless steel capillary restriction
and fritted glass enricher into the ion source of a mass spectrometer Hitachi RMU 6E
lonizing energy, 70 eV, Accelerating voltage, 1.8 KeV, Electron current, 60p A.
Conditions of gaschromatography are same as Fig.6.

Fig.2
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Fig.6 Chromatograms of volatile compounds from neutral fraction in distillate of malts.
A Roasted malts, B :Maltsdried over a peat fire Haevy type malts , C: Malts dried over
apeatfire Lightly type malts , D:Maltsdried in electric oven Beer malts

Operating conditions :

Column : 4mx 3mm stainless steel column containing 5% PEG 20M on acid washed DMCS

treated Chromosorb G; Temperature: Programed from120 to240 at6 /min;

Instrument: Yanagimoto Model GC 550: Detector: Flame lonization; Carrier Gas: Helium.
Peak 1-Guiacol ; Peak 2-Ethylanisol ; Peak 3-Phenol ; Peak 4-Unknown ; Peak 5-
o-cresol ; Peak 6-Ethylphenol ; Peak 7-Unknown.
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Fig.7a Mass spectra of main peaks of chromatograms cited in Fig.6 Peak number were same as
cited in Fig.6.
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Fig.7b Mass spectra of main peaks of chromatograms cited in Fig.6. Peak number were same as

cited in Fig.6.
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On the volatlie compounds in malts dried over a peat fire

MITSUO DEKI and YUKIO ONO
Central coustoms laboratory
531 Iwase Matsudo city Chiba pref., Japan

Malts dried over a peat fire have 2 to 9 ppm of the total phenol content, it was found that the ma-
Its for beer brewing have a little lower level of phenols. Moreover, roasted malts have about 4 ppm
of phenol content. It was found that the panelist had difficulty in detecting difference in smoke flav-
our intensity between malts dried over a peat fire contained 4 ppm under of total phenol content and
malts for beer making.
Ether extract of the distillate from malts was injected into a gaschromatographic column train and
the column effluents were transported to a mass spectometer through the Beaman'’s helium separator.
The major steam volatile phenols in the distillate from malts dried over a peat fire were fulfural,
methylfurfural, phenylacetaldehyde, guiacol, phenol and cresol. Steam volatile compounds from malts
dried over a peat fire, roasted malts and beer malts showed different patterns of gaschromatograms.
These volatile compounds in the distillate were similar to that produced by the peat pyrolysis, itis
reasonable to assume that the volatile compounds in the distillate were a good indicator of the amou-
nts of smoke flavour.
It seems that the chromatographic behaviour of volatile compounds indicates a possibiliy for estimation
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