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Studies on the flavor of roasted foods
(I) Precursors of roasted pork flavor

K., Inagami and L. Yamamoto
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Fig. 1, Apparatus for trapping of
carbonyl compounds,
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Fig. 2. Procedure used for fractiomation of pork muscle,
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Fig, 3. Separation procedure for fraction A,
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Ultraviolet spectra of fraction Aa; and Aay,
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Fig. 6, Analysis of aminoZacids in fraction Aba.
Column : 0.9X 70 cm, Resin: Amberlite CG-126, Flow rate: Buffer solution 100ml/hr.,
Ninhydrin reagent 50 ml/hr., Chart speed: 12 inch/br.
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‘Table 2. Some aromas produced by simple amino acid,

sugar reaction,

Temperature of treatment

Amino acid 10°C o 180°C
Color
Odf:»r density| Odor

None ! none 0 caramel
Alanine none + | caramel
Yaline sweet L chocolate
Leucine sweet + j chocolate
Proline burnt protein 4+ | burnt protein
Lysine none i bread-like
Serine nope - caramel
Glutamic acid soybean sauce 4} | burnt soybean sauce
Phenylalanine violet violet
Tyrosine sweet 4] sweet
Tryptophan indole JI- | indole
Cystine sulfide-like 0 sulfide-like

Table 3. Some aromas produced by amino
acid, sugar reaction.

Sugar | Amino acid | Odor (180°C)
Ribose valine chocolate
Rihose lysine burnt like
Xylose valine chocalate
Xylose lysine burnt like
Glucosze valine chocolate
Glucose lysine buarnt like
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Fig, 8, Thin-layer chromatograms of carbonyl
hydrazones obtained on heating glucose
with valine, alanine and apua ammonia

Fig. 7, Thin-layer chromatograms of carbenyl
hydrazones obtained on heating glucose
with valine, )
A, Glucose: Valine—1: 3 Mol ratio. and authentic ones.
B, Glucoge: Valine—1 : 1 Mol. ratio,

A: Valine{ Glucose,

B: Alanine{Glacose,

C: NH,OH{}Glucose,

dl: Acetone-DNPH,

d2: Acetaldehyde-DNPH,

d3: Formaldehyde-DNPH,
d4 : Butyraldehyde-DNFH,
d5: Isobutyraldehyde- DNFPH,
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Fig. 9. Aborption spectra.
A Unkown No. 11, B: Authentic butyraldehyde-DNPH,
C: Authentie isobutyraldehyde-DNPH,
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Fig. 10, Absorption spectrafof’carbonyl hydrazones abtained on heating
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Fig. 11, Infrared spectra.
A: Unkown No. 11, B: Authentic isobutyraldehyde-DNPH.

Table 4. Melting point of unkown

carbonylhydrazone,

Carbonyl compound - J Melting point
Butyraldehyde-DNPH 121°C
isobutyraldehyde-DNFH (A 18
Unkown No. 11 - - B 174
(A)+(B) 174
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Summary

The investigations on meat flavor, which was produced on heating, revealed the existence of
the precursors in the water soluble fraction of pork extract, This fraction contained mainly carbo-

hydrates and amino acids e, g., valine, glycine and alanine,

This suggesied that the flavor could

be produced by the heat reaction of the amino acids and sugars present,
In the model experiments, in which several amino acids were heated with sugars, valine, iso-

leucine, leucine, lysine and proline showed to give favorable flaver. When valine and glucose were
reacted in several conditions, 10 to 11 kinds of carbonyl compounds could be detected as hydrazones
by thin-layer chromatography. Iscbutyraldehyde was one less carbon aldehyde for valine, which
was detected for the principal products originated in valine by thin-layer chromatography, melting
point and ultra viclet, infrared spectrum.

It was considered tbat isobutyraldehyde was formed by the Strecker reaction of valine and
some aromas of roasted meat were also produced by this reaction.

Laboratory of Nuirition, Faculty of Agriculture
Kyushu University, Fukuoka, japan.



