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Fig. 3 Mass spectrum of propylaldehyde-2, 4 DNPH



16

C9H10N404 (m/e 238)

%m 136.1
r C6H4N403 (m/e 180)
C:H;0 =
HH
CsHeN:0s (m/e 152)
C:H,0
(wle 59) -NO
C.HN O, (m/e 122)
leo
CoHO (mfe 92)
|-cH
CsHiO (m/e 79)

Fig.4 Scheme of fragmentation of
propylaldehyde- 2, 4-DNPH
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Fig.5 Mass spectra of valeraldehyde and
capronaldehyde- 2, 4-DNPHs
(A) : Valeraldehyde-2, 4-DNPH
(B) : Capronaldehyde-2, 4-DNPH
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Fig.6 Mass spectra of branched aldehyde-
2, 4-DNPHs
(A): 2, 4-DNPH
(B) : Isovaleraldehyde-2, 4-DNPH
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Fig.8 Mass spectraof 2, 4 —DNPHSs of
aromatic aldehyde
(A) : Anisaldehyde— 2, 4 —DNPH
(B) : Phenylacetaldehyde— 2, 4 —DNPH
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fuyfural derivatives

(A) : Furfural-2, 4-DNPH,

(B) : 2-+Furfurylmethylketone-2 + 4-DNPH,
(C) : 5-Mthylfurfural-2, 4-DNPH
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Fig.11 Mass spectrum of 5-hydroxy metbyl-
furfural-2, 4-DNPH
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In head space fraction
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Fig. 13 Densitograms of 2, 4-DNPHs

obtained from malt distillate
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Fig. 15 IR and Mass spectra of fraction 1
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spectra of fraction 3
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Fig. 18 IR spectraof fraction4, 5, 6
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Fig. 19 Gaschromatogram of 2, 4-DNPH

obtained from head space of malt distillate
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Fig. 20 Gaschromatogram of 2, 4 -DNPH
obtained from distillate of malt
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GC—Mass spectra of 2,4 -DNPHs

obtained from distillate of malt

Fig.2l

(A)Peak 1, (B)Peak3, (C)Peak4,

(D)Peak 5, (E)Peak6, (F)Peak 7,

(G)Peak 8, (H)Peakl0, (I)Peakll,

Peak numbers are the same as cited in Fig.20
Conditions of measurement of GC-Mass :
Instrument : JASCO-Finnigan 3100 GC

EM - HV : 2000V, Beam current : 200 u v
Column : Glass(1m), OV-1 (3 %)packing
Column temperature : 190°C

Injection temperature : 230°C

Carrier gas : He

E—7 5 LE—7 6 b TA A 252 (MY) &5
25N, GC OERFHRH & ORI O B —7 5131 V7 F
ATIATE RCTHY, =27 61X n—7FALTLTEe R
LRE LT, £2, B =27 5 K621 m, €238 13\
TNHBEINDN, iUt C TAT & RORIET S

WCEDHDTHD, Lien-T, =27 5 KU61%
ETNENA Y TFALTIATE R, 7oA T7Ase R
KR TFAT VT RCTHY, AV TFAT AT E KR

4 —DNPH ® GC—Mass (Z

23
53 BERERS

Table 1 Carbonyl compounds in distillate of

malt dried over peat fire

Carbonyl compounds detected [Me thod for identification

GC-Mass, GC, TLC,UV.
GC-Mass, GC,IR, TLC,UV,NMR.

Capronaldehyde
Isovaleraldehyde

n-Valeraldehyde GC-Mass, GC.
Isobutylaldehyde GC-Mass, GC,IR,NMR,UV
n-But ylaldehyde GC-Mass, GC.

GC-Mass, GC,IR,NMR,TLC,UV,
GC-Mass,GC,IR,NMR,TLC,UV.
GC-Mass,

IR, TLC,UV.

Propionaldehyde
Acetaldehyde
Formaldehyde

Furfural

TR THD, B—7 TRO8 Do 1A 4 266 (M)
YT DT VT b RORFERIEL Cs Th Y, GC DR
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FoTTRMIITAR LIZb DL EZ TN D, JBER T A
R LT ZEEF OIRFREARBI D O 4y Bl U T 3
NVIR=ULAEYIE Table 1 127K L7z,

4. T
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2, 4—DNPH %, W bR FA A v —r %
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B —27 L7225 THEY, Call ETiE McLafferty S50 v
BZAC L DA A =7 M—42 RO DA B
KENTZ M—60 D E— 7 DNRHEHICTHh 5, = ha~xy
BAT L DRHBE— 7 1T TRV N Z 3RS A

132, 4—DNPH & LTOT LT & REOHEREZ RS
IZLTW5, SEARIRT V7 e KRB EHO S O LFEEL
LTeBHE RS — L Zomd s, SriRsE COBLMIBAZAZ X
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Studies on Aromatic Compounds in Peated Malt (2)
Identification of Volatile Carbonyl Compounds Trapped as 2 4-DNPH by GC-Mass

Mitsuo DEKI
Central Customs Laboratory, Ministry of Finance, 531, lwase, Matsudo-shi, Chiba-ken, Japan

Qualitative analysis was accomplished by high-resolution mass spectrometry of authentic car-
bonyl compounds which were converted to 2,4-dinitrophenylhydrazone(2,4-DNPH).

All compounds of 2,4-DNPH can be easily read from the peak with the highest mass in the
spectra. With the2,4-DNPH of Cz to Cs aliphatic aldehyde the parent peak is the base peak. 2,4-
DNPH of aliphatic aldehyde (above Cz)shows an intense peak at M*—42 corresponding to McLafferty
rearrangement and a peak corresponding to M t—(42+H,0O)which has probably the great stability of
resulting ion. It is not found as a significant feature of the spectrum corresponding to the cleavage
of nitrobenzene.

The mass spectra of 2,4-DNPH of aromatic and furan compounds also do exhibit the parent
peak and the peak corresponding to the original compounds.

2,4-DNPH of aliphatic aldehydes were injected to direct mass spectrometer combined with

gaschromatography with a column packed with OV1 (2%).

2,4-DNPH of these compounds were detected without decomposition.

2,4-DNPH of volatile carbonyl compounds obtained from vapour distillate of malt dried over a peat fire were
successively subjected to TLC,LC,GC and GC-Mass. The following carbonyl compounds were
identified;formaldehyde,acetaldehyde,propylaldehyde,n-butylaldehyde,isobutylaldehyde,n-valera
Idehyde,isovaleraldehyde,capronaldehyde and furfural.
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