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Table

Table 1 Effect of composition of reaction
mixture on optical

Folin reagent 50 % Na,CO, Optical{ Note
added m] added ml | final concentration(%) |density
0.3 0.5 2.5 0.480
0.5 0.2 1.0 0.235
0.5 0.4 2.0 - 0.435
0.5 0.5 2.5 0.500 |ppt
0.5 0.6 3.0 0.500 [ppt.
0.5 0.8 4.0 0.510
0.5 1.0 5.0 0.510
1.0 0.5 2.5 0.500 |ppt.
1.0 1.0 5.0 0.480 |ppt.
Table
2.5%
%
0.8
700nm
0.6 b
z
2
<
T 04
&
S
0.2 730nm .
"3
0 i
650 700 750 800 (nm)

Fig.2 Absorption maxima of reaction mixture
Curve |. Reaction time 30 min.
Curve 2. Reaction time 90 min.
Curve 3. Reaction time 120 min.
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A max 730N
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90 Table2 20ppm
Fig.2 1.4  50ppm 21
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E 0.4+
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Fig.3 Calibration curve of phenol
Table 2 Reproducibility of quantitation
Total Exp. Optical density < - ¢ (%)
Phenols NO. 1 2 3 4 5
20 ppm 0.225 0.232 0.220 0.225 0.225 |0 .22510.0038 | 1.43
50 ppm 0.548 0.537 0.527 0.553 0.526 |0.538|0.0108|2.10

Table 3 Total phenol contents in malt obtained by different extraction method

) 50% ethanol extraction Ethyl ether extraction
Samples Experimental Optical | Total phenol Optical Total phenol
density (ppm) density (ppm)

1 0.378 - 175 0.115 1.1
Non-peat ed 2 0.378 175 0.115 1.5
malt 3 0.381 180 0.173 1.6

1 0.440 225 0.490 4.5
Peated malt 2 0.330 155 0.220 2.0

3 0.310 140 0.300 2.8

4 0.350 163 0.300 2.8

5 0.310 140 0.300 2.8
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Fig.4 Infrared spectra of 2,4 DNPHs of aliphatic aldehyde
A: Acetaldehyde, B: Propylaldehyde, C: n  Valeraldehyde
D: Isobutylaldehyde, E: Isovaleraldehyde, F: Capronaldehyde
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Fig.5 Infrared spectraof 2,4 DNPHs of aliphatic aldehydes
A: Acetaldehyde, B: Propylaldehyde, C: n  Valeraldehyde
D: Isobutylaldehyde, E: Isovaleraldehyde, F: Capronaldehyde
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Fig. 6 Infrared spectra of 2,4 DNPHs
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Fig.7 Infrared spectra of 2,4 DNPHs
A: Methylethylketone, B: Crotonaldehyde, C: 0 Vaniline
D: p Anisaldehyde, E: Furfural, F:5 Hydroxymethylfurfural
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Fig.8 NMR spectrum of 2,4 DNPH of propylaldehyde

Fig.9 NMR spectrumof 2,4 DNPH of capronaldehyde
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Fig.10 Mass spectrum of acetaldehyde 2,4 DNPH
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Fig.11 Mass spectrum of propylaldehyde 2,4 DNPH
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Fig.12 Scheme of fragmentation of
propylaldehyde 2,4 DNPH
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Fig.13 Mass spectra of valeraldehyde and
capronaldehyde 2,4 DNPHs
(A) : Valeraldehyde 2,4 DNPH
(B) : Capronaldehyde 2,4 DNPH
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Fig.14 Mass spectra of branched aldehyde 2,4 DNPHSs
(A) : Isobutylaldehyde 2,4 DNPH (B): Isovaleraldehyde 2,4 DNPH
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Fig.15 Scheme of fragmentation of isovaleraldehyde
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Fig.26 Gas chromatogram of 2,4 DNPHs of
aliphatic aldehyde
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8
3 Table 4 Carbonyl compounds identified
6 in distillate of peated malt
Carbonyl compounds detected Method for identification
7 Capronaldehyde GC-Mass, GC, TLC, UV
lezj 5 9 10 1 Isovaleraldehyde GC-Mass, GC, IR, NMR, UV, TLC
= n- Valeraldehyde GC-Mass, GC
0 10 . @ 3 Isobutyl aldehyde GC- Mass, GC, IR, NMR, UV, TLC
Rt(min)
Fig.28 Gas chromatogram of 2,4-DNPH o Butylaldehyde GC-Mass, GC
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Fig. 29 GC Massspectraof2,4 DNPHs obtained from distillate of malt
(A) Peak 1,(B) Peak 3,(C) Peak 4,(D) Peak 5,(E) Peak 6,(F) Peak 7,(G) Peak 8,(H) Peak 10,( ) Peak 11,
Peak numbers are same as cited in Fig.28 Conditions of measurement of GC Mass : Instrument of GC
Mas Finnigan 3100 GC,EM.HV : 2000V,Beam current : 200u V,Column : Glass(1m),0V 1(3%)
packing,Column temperature : 190  Injection temperature : 230 ,Carrier gas : He
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Fig.37
GC Mass
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m e73 m e43)
methyl acetate ethyl acetate
B
16 23 24 29 31
16
256 CaHs
CsH7 M 29 M 43
M 45( OCzHs)
m e88
McLafferty
16 M 256
ethyl myristate
23 m e88
M 284 16 CaHa
ethyl palmitate
24 29 31
m e88
24 M 282 CisH3402
m e237(M OCxHs) m e211
ethyl hexadecenoate 29
M 310 C20H3302
ethyl oleate 31 M 308
C20H3602
ethyl linoleate
S 126
2 43 53
é I 109
mn
K H“JII' ’lH.: ' .
50 (m/e) 100 150

Fig.39 Mass spectrum of peak No. 12
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Table 5
Table 5 Hydrocarbons identified
in malt distillate
Compounds Peak NO, Mass data
Molecular ions
CiHso 6 198
CisH,y, 7 212
CysHyy 8 226
C Hy 9 240
CisHy, 10 254
CioHy, 13 268
CyoHye 15 282
CoHy, 18 296
CyHye 22 310
CaosHys 25 324
C,Hs, 27 338
CysHs, 31 352
C,,Hy, 32 380
TMS GC Mass
TMS
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Table 6 Compounds identified in basic fraction of peated malt distillate

Compounds Peak number Mass data
2.5-Dimethyl pyrazine 1 108, 42, 39, 40, 81, 28, 38, 52, 41, 80
Ethyl pyrazine 2 107, 108, 80, 53, 52, 39
Trimethyl pyrazine 4 42, 122, 39, 81, 27, 54, 53, 52, 38, 41, 51,
Propyl pyrazine 5 94, 107, 122, 39,
2.6-Diethyl pyrazine 6 135, 136, 39, 108, 53,
Triethyl pyrazine 7 164, 149, 163, 39, 56, 136,
2-Methyl-5-acetyl pyrazine 8 136, 94, 39
1-Furfuryl pyrol 9 81, 147, 53, 27, 39, 51
2-Acetyl pyrol 10 94, 109, 66, 39, 43
GC Mass m e164
m el08 m €163 m eld9(M 15 m el36 m e56
m e 39
m e136
m e9%4 m e39 m el2l
M 108(100) 42(85) 39(25) 40(22) 81(13) 38(6) m e 93(M 43)
28(5) 52(4) 80(3) 67(3) m e42 m e136
CH: C N
H m e 147
m e8l m e53 m e
27 m e39 m ebl
m el07 GC
m e80 m e53
m el22
m e42 m
€39 m e8l
m el22 m
e94 m el07(M 15) Table 6
GC
m el36
m el35 m el35
m el08 m e53 m c39
2.6 Fig.43
10 m el09 m e9%4 GC
m e66 m e94 CO GC Mass ™M
m e43 m e39 74 m e43 m e5 m e74) (M 88
m e57 m e88 m eb59)
H\——/_ﬂ\ —CH3 ; CO U methylacetate methylpropanoate
_CHs ! 4 m e
NS ﬁl‘ =00 102
U™ CHac=0" f Cs
m/ed3 m/e94 m/e66

m e 43(CsHyr) m e74
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Table 7 Total phenol contents in malt

Sample Total phenol (ppm)
No. Non-peated malt Lightly type Heavy type
peated malt peated malt
1 1.5 3.8° 8.5
2 1.0 2.4 7.5
3 1.4 4.1 11.3
4 0.6 4.3 8.8
5 0.5 4.8 15.1
6 1.6 2.1 6.1
7 1.8 4.8 7.8
8 2.0 4.5 6.9
9 1.8 4.1 7.4
10 1.1 3.9 6.4
Table 7
2.0ppm
ppm ppm
15ppm
ppm 15ppm
ppm
10 20 10
ppm
Table 8 4.0ppm
50
10
400

Liquid smoke solution
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Table8 Organoleptic test for smoke flavour

Total phenol contents in malt
used for panel test

20ppm1:10ppm 4 ppm! 2 ppm| 0 ppm

14 12 9 10

Number of possitive answer| 14

|
Relative ratio of possitive | 89 g 89 | 71| 53| 59
answer (%) |

Panelist number :20
Possitive :smoke flavour

Fig.51
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g
o 1
1
(C)
2
130 170 (°c)
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Fig.51 Gas chromatograms of neutral fraction
of peat smoke
A: Hokkaido peat, B: Liquid smoke solution
(commercial), C: England peat
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Saw dust
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McFarlane 0
DNPH
0 DNPH
50
m 25
20 95
n n
Kornreich wood swoke flavour
4
Table 9 Amino acid composition in peated malt
Relative molar ratio (%)
0 Amino  acids
Peated malt before ‘ Peated malt after
distillate distillate
Lysine 3.28 1.81
Arginine 2.89 3.16
Aspartic acid 8.04 7.70
Threonine 0.71 0.56
Serine 0.08 0.09
Glutamic acid 14.78 17.38
Proline 32.59 31.89
Glycine 6.03 6.00
Alanine 7.90 7.26
Cystine 7.13 7.09
Leucine 7.92 8.20
Isoleucine 3.95 3.98
Tyrosine 0.81 0.72
Phenylalanine 3.91 4.20
Bratzler

Lustre White
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C, C3 Cs Cs GCs

Cz

Ci2 Cis Cis Cis

Cis Cis

Ciz Cus

Cs
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Cr2 Cz
Cis Co Cz
T™MS GC Mass
Methyl penthylalcohol
Heptylalcohol Heptylalcohol Heptylalcohol
n Nonylalcohol (cis) pen
en ol
(cis) pen en ol

Furfuryl alcohol

Phenyl ethylalcohol Phenylpropylalcohol
Furfurylalcohol
Phenylalcohol
Methylcyclopen en ol one
Pittet
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Fig.54 Gas chromatograms of acidic fraction
A: Distillate of peated malt, B: Ether extract of peated malt
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Table 10 Compounds identified in peated malt

Compounds Compounds

Formaldehyde C;H,,

Acetaldehyde C,sH,,

Propionaldehyde C,,Hy

n-Butylaldehyde C s Hy Furoic acid
Isobutylaldehyde C,Hy

n-Valeraldehyde C,H,,

Isovaleraldehyde C,.H,,

Capronaldehyde C,Hys

Furfural C, Hyy

2-Acetylfuran C,sH;,

5-Methyl furfural C,,H,, 10

5-Hydroxyfurfural
Benzal dehyde
Guiacol

Methyl guiacol
Ethylguiacol

Phenol

o-Cresol

m-Cresol

p-Cresol

p-Ethyl phenol
p-Butylphenol
4-Vinylguiacol
(Phenylethyl alcohol
2-Heptyl alcohol
3-Heptyl alcohol
2-Furfuryl alcohol
cis-Pen-2-en-1-ol
Benzyl alcohol
Methyl acetate
Ethyl acetate
Ethyl palmitate
Ethyl hexadecenoate
Ethyl oleate

Ethyl linoleate

5- Methylfuroic acid
Propyl benzene
C,,Hyp

2,5-Dimethyl pyrazine
Ethyl pyrazine
Trimetyl pyrazine
Propyl pyrazine
2,6-Diethyl pyrazine
2-Methyl-5-acetyl pyrazine
1-Furfuryl pyrol
2-Acetyl pyrol
Acetic acid
Propionic acid 80
Isobutyric acid
n-Valeric acid
Isocaproic acid
Caprylic acid
Peralgonic acid
2-Furoic acid

Capric acid

Benzoic acid

Phenyl acetic acid
Lauric acid

Myristic acid
Palmitic acid
Cinnamic acid
Stearic acid

Oleic acid

Linoleic acid

Linolenic acid

39
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DNPH
LC NMR Mass GC Mass

DNPH GC
GC Mass
DNPH
GC Mass DNPH
DNPH
n
n n
0.05 20ppm
15ppm
0 1.0ppm
ppm

10ppm

Crz Ciz Cu
Cis Cis Ci7 Cis Ci9 Co Cu Cxz C Ca
Cxs Cxm
Cis Cis Cxz Cau
TMS
Heptylalcohol Heptylalcohol Heptylalcohol
Methyl pentylalcohol N Nonylalcohol (cis)
pen en ol Furfurylalcohol
Methylcyclopent
en ol one Maltol

Phenyl ethylalcohol
Cr2 Cis

Methylpyrazine Ethylpyrazine

Ethyl methylpyrazine Trimethylpyrazine

Dimethylpyrazine
Trimethylpyrazine Propylpyrazine
Diethylpyrazine

C2 C3 Cs Cs C7 Cg Co Cr2 (Cu3)

Cia (Cis) Cis Cus Methyl
pentanoic acid Cis
Furoic acid Phenylacetic acid

Cinnamic acid Benzoic acid
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