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Studies on the Change of the Components of Asparagus During the Processing.
(1) Change of Free Amino Acids and the Organic Acids.

By Yoshio Shimoda and Kumaichi Matsumote

Summary

1) In this study free amino acids and the organic acids in fresh and canned asparagus were
analysed.

9) As the free amino acid, aspartic acid and other 11 kinds, and, as the amide, asparagine
and glutamine were also found.

3) As the organic acid, acetic acid and other 9 kinds of acids were observed.

4) During canning period, following changes took place: increase in proline, decrease of
glutamine and increase of acetic acid, fumaric acid and pyroglutamic acid. Malic and citric
acid were decreased.

5) It was assumed that, during canning, glutamine in asparagus was changed into pyroglu-
tamic acid and free NHj.
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Procedure of preparations of free amino acids and
amides in asparagus.

80% Ethanol(5 X Aml.)

Table 1

Asparagus (Ag.)

crasned with mixer
(extracted)
filtered
]

filtrate
|

evaporated under reduced pressure
‘ (to remove alcohol)

t
residue

adsorvbed on Amberlite IR (20(H-type)
eluted with ¢N NH,0H

evaporated under reduced pressure
| (to remove NHy)

Y
- made up to a fixed volume.

Table 2 Procedure of preparations of organic acids in asparagus.
Solid Liquid -+ water
5008. 500ml.
pH 2.0
J' crashed with mixer
added 1200 ml. of ethanol
I (extracted)
Y
filtered
1

residue filt{'ate (adjusted to pH 7.8-8.0)

evaporated under reduced pressure
(to remove alcohol)

passed through Amberlite IR [20 (H-type)
| (to remove metallic ions and
amino acids)
adsorbed on Amberlite IR 45 (OH-type)
eluted with 2 4§ NaOH

passed through Amberlite IR 120 (H:type)
to remove excess of Na.

l (adjusted to pH 7.8-8.0)
evaporated under rediced pressure

4
added conc. H,S0O, and adjusted to pH 2.0
or below, then made up to an aliquot volume.
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Table 3 Composition of free amino acids and amides
in fresh and processed white asparagus.

Table 4 Composition of free amino acids and amides

in fresh and processd green asparagus.

Amino acids and amides Fresh Processed Amino acids and amides Fresh Processed
Aspartic acid H <+ Aspartic acid + +
Glutamic acid - <+ Glutamic acid 4 +
Glycine H m Glycine H +
Serine ’ | T =+ Serine 4+ +
Threonine ‘ - -+ Alanine 4 +H
Alanine = Ea _Valine H +
Valine ++ - Phenylalanine 4+ +
Phenylalanine + + Leucine + +
Leucine + + Proline + +
Proline +- = Histidine +
Histidine + + Cystine +
Cystine -+ + Asparagine L 4
Asparagine ‘ +H Hr Glutamine p +
Glutamine i 4 <+

Table 5 Conposition of develoments.
CRRERT. T) - FAATH Compoaition Volume

AOBHRRS KT A P 72487 1. 100 % Chloroform 100 ml.

HALBREROT L /BH#RY | 2. 95 % Chloroform -+ 5 % Butanol 100 ml.

;’f{bf: LMWLZOBERRTA 3. 90 % Chloroform + 10 % Butanol 100 ml.

RFPRATHACHATET S/ 4. 85 % Chloroform + 15 4 Butanol 100 ml

- 5. 80 % Chloroform -+ 20 % Butanol 100 ml

BB cRETEV- A D 6. 75 % Chloroform + 25 % Butanol 100 mL

LZr3icBbni. 7. 70 % Chloroform + 30 % Butancl 100 ml.
.&.J? S EEnS oMo | 8 60 % Chlooform + 40 % Butanol 900 ml.

9. 350 % Chloroform + 50 % Butanol 200 mL
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Table g

Cumposition of the organic acids in fresh and

processed white asparagus.

Organic acid

Fresh mg/100 g. ! Processed mg,/100g-

Butyrric acid
Acetic acid
Fumaric acid
a-Ketoglutaric acid
Succinic acid

Pyroglatamic acid

Giycolic acid
Malic acid

Citric acid

0.37 \ 0.37
1.84 19.74
4.36 7.75
0.46 0.36
14.91 14.51
31.41 111.43 ;
5.56 5.46 ‘
73.95 53.63
80.76 50.80 |

Table 7

Composition of the organic acids in fresh and

precessed green asparagus.

Organic acid

Butyric acid
Acetic acid
Fumaric acid
a-Ketcglutaric acid
Si:ccinic acid
Pyroglutamic acid
Glycolic acid
Malic acid

Citric acid

Fresh mg/ 100 g. Processed mg/100g.
0.34 ‘ 0.50
3.38 17.86
3.04 7.61
0.30 0.33
9.97 - 10.29
25.15 £9.063
4,12 3.10
46.05 28,18
73.68 59.96

Table 5 Charge of amide-N by processing.
\ Wrkite White |  Green Green .
(Fresi) | (Processed) | (Fresh) L (Processed) )
Free ammonia 310 umol 999 zmiol 233umol | 1,1 _‘S,umolg
. Glutamine 946 278 | 1,082 200 ‘
: Asparagire 1,035 935 — — |
i Total amide 1,9¢1 1,214 - b -
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