- DNP

- DNPH
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- DNPH

200g
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TLC
0.25mm

GC
Shimadzu GC- APF Silicone OV
- 101 Chromosorb W AW DMCS 80 100
mme x m
170 300 min
60ml  min 300 FID

GC MS
Shimadzu-LKB-9000 GC-Maspac 300
70eV 60pA
3.5kV 290
GC- MS GC Silicone
OVv- 101 Chromosorb WAW DMCS 80 100
mm@ x m
20ml min 150 250
min 280

TLC
- DNPH
TLC Fig.1
spot No.1 6
spot No.7 11
05
spot No.1
6 spotNo.7 11
- DNPH
spot
No.l 6
spotNo.7 11
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@)

2 4-DNPH GL-MS

Table 1 Components contained in each fraction

scraed up from TLC plate

Fig.1 TLC densitogramof 2 4-DNPHs
obtained from head space of hop

GC
- DNPH
GC Fig.2
TLC
GC
Tablel spot No.1 6
- DNPH
spot No.7 11
g 1 12

10f

I

Fig. 2 Gas chromatogram of 2 4-DNPHs
obtained from head space of hop

(Fig.3)

spot No.7 11 TLC

GC - DNPH

GC MS
- DNPH

30 40 Rt (min)

TLC G C peak No. **

fraction No. * |1 2 3 456 7 8 9101112 13
1 (@) OO 0000
2 1O A AQAOOO
3 |O A 00000
4 |A @)
5 |a OO
6 O 00
7 10 00 a
8 AQOO
9 O0OA
10 oA
11 O

TLC fraction numbers are same as cited in Fig.1
GC Peak numbers are same as cited in Fig.2
Large peak o medium peak

small peak

CHCl,

fraction Nolo

2]
b
0 10 20 30 Rilmin)
Fig. 3 Gas chromatograms of fraction
No.9 10and 11
GC- MS
Fig.2 peak No.
peak No.
Table 2
peak No.7 m e224(M*)

m el80(M*
C2H40) m  el52(180—Nz) m e122(152—NO)
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1) 2 4DNPH GC-MS

Table2 GC-MSdataof2 4-DNPH of carbonyl compounds in head space of hop

Ifl)sfili %;TI(:‘;)HISISDH) Fragment ions (m/e) and their relative intensity (%)
7 | Acetaldehyde M*224 (64),183 (2),153 (3),122 (30),91 (28),79 (100),63 (52)
8 | Propylaldehyde | M*238 (100), 152 (29),122 (32),91 (32),79 (77),59 (71),56 (88),41 (71)
Isobutylaldehyde | M*252 (100),217 (14),203 (4 ),152 (68),122 (77), 79 (99), 78 (87),43 (75)

10a | Butenal M*250 (58)

b | n-butylaldehyde |M*252 (12)

11 | Isovaleraldehyde | M* 266 (98), 206 (20),149 (30), 122 (44),79 (54),75 (40),55 (45),43 (85), 41
(100)

12 | Isohexanal M*280 (75),251 (7),245 (8), 206 (8),149 (25),122 (15),93 (11), 83 (23),43
(99)

13 | n-hexanal M*280 (45), 206 (72),149 (59),122 (32),93 (10),91 (24),83 (85),55 (100), 43
(44)

Peak munbers are same as cited in Fig.2

n- butylaldehyde butenal
acetaldehyde - DNPH - DNPH
peak No.8 Fig.2 peak No.11 Fig.4
m e266(M+)
m e238(M+) Fig.5 isovaleral
n- propylaldehyde- - dehyde- - DNPH
- DNPH peak No.12 13
peak No.9 m e252(M+) m e280(M+) isohexanal  n-
m e43 CH(CHzs)2 hexanal - DNPH
peak No.2 m €204
isobutylaldehyde- - DNPH -
peak No.10 n- butylaldehyde- - DNPH
DNPH(M* 252) GC m e 252
m e250
100¢ a1 266M"
;\: 43
S
]
§ 79
£
s 206
4
- |
; Ly .
100 200 m/e 300

Fig.4 Mass spectrum of peak,No.11
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(1)
C 1 H1 N0 (m/e266)
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% 1-—(:5}1,0 CsHsN,O,
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CIH=CH2
H.C=HC—NH y N
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—OH 7
NO- NO.

NO-:
(M™ 266)

Fig.5 Scheme of fragmentation of
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