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Studies on Components of Canned Food.

(1) Change of Free Amino Acids and the Organic Acids in Asparagus
during Processing.

By Shigeru Otsuka, Yoshitomo Iwameto, Yoshio Shimoda,
Takenori Mouri and Nobuko Aoyama.

Summary

1) Chemical analyses were carried on fresh and canned asparagus.

9) As the amino acid, aspartic acid, glutamic acid, glycine, serine, threonine, alanine,
valine, phenylalanine, leucine, proline, histidine and cystine, and as the amide, asparagine,
glutamine were detected.

3) As the organic acid, acetic, fumaric, succinic, pyroglutamic, malic and citric acid were
found, and it was assumed that a small amount of oxaloacetic, ac-ketoglutaric and isocitric acid
was also found.
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Table | Procedure of preparations of free amino acids and
amides in asparagus.

Aspzul'agus (Ag.) 80% Ethanol (5xAml.)
[

crashed with mixer
(extracted)
filtered

residue filtrate

i
evaporated under reduced pressure
(to remove alcohol)
adsorbed on Amberlite IR 120 (H-type)
eluted with 2 N NH,0H
evaporated under reduced pressure
‘ (to remove NHy)

¥
made up to a fixed volume.

Table 2 Procedure of preparations of organic acids in asparagus.

Solid Liquid + water
5008 500ml
| pH 2.0 |
crashed with mixer

added 1200 ml. of ethanol
(extracted)

filtered
|

] |
residue filtrate (adjusted to pH 7.8-8.0)

evaporated under reduced pressure
(to remove alcohol)

passed through Amberlite IR 120(H-type)
l (to remove metallic ions and
amino acids)
adsorbed on Amberlite IR 45 (OH-type)
eluted with 29 NaOH

passed through Amberlite IR 120 (H-type)
to remove excess of Na.
(adjusted to pH 7.8-8.0)

evaporated under reduced pressure
added conc. H..SO, and adjusted to pH 2.0

or below, then made up to an aliquot
volume.
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Table 3 Free amino acids in white asparagus.

Amino acid i Fresh Canned
aspartic acid | - N
glutamic acid T + T
glycine - +
serine I - T t_*
threonie ‘ + -
alanine T . .7‘_‘\_ . o
valine ﬂ_ T f
phenylalanine + _,_
leucine - | N
proline l J*T

) histidine + . .
cystine + +
asparagine . -
glutamine i o N
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Paper-chromatogram of amino acids in fresh
white asparagus.
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1. cystine, 2. glutamic acid, 3. aspartic acid,

4. serine,

5.glycine, §. unknown, 7.threonin,

8. alanine, 9. histidine, 10, proline, |]. valine,
12. phenylalanine, |3, leucine, }4. asparagine,

15. glutamine.

Table 4 Free amimo acids in green asparagus.

Amino acid Fresh Canned*‘ Canned#**
aspartic acid -+ + +
élutamic acid 4 -+ _!.‘L‘
glycine + + +
serim:_; -+ + 4
threonine N +
alanine +r ++ .
valine + + 4
phenylalanine + + 4
leucine +. + +
proline _‘-_w
histidine T + .
asparagine it + r
glutamine w |+ -

* Enameled can, ** White can,
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Fig. 2 Chromatogram of the organic acids in canned
white asparagus.
Table 5 Composition of developers.
% 5,‘2 Composition ]I Volume o 2b ?
- = %
‘7}6 1 | 100% Chloroform 100 ml. = Benzen 85%
- |- 3 BuOH 15%
7211 3| 9% ~»  + 5% Butamel| 100 ~ -
%60 3| 90% ” +10%  # 100~ <
L3¢ 4| 8% 4 5% 4 100 #
64| 5| 80% o+ +20% o+ 100 #
L.53 6 | 7% ” +23% 100 # . , .
h 31 100 150
£.36 T 0% 4 +30% o~ 100 ~ eluate m/
é, o/ 8 60% ” +40% 7 ;200 ~ Fig. 8 Separation of succinic and lactic acids
] - T - in asparagus.
5 14 1 9| s0% ~ +50% # 200 #
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Fig. 4 Chromatogram of the organic acids in canned
green asparagus.
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) BEETYV—UTFRANSHIPOFEE Table ¢ The organic acids in canned asparagus.
ST FTRATHAERABOEETCA A White | Green
N ) _ L . Organic acid :
THEELEAY TRk E %R, vIiAaTr%x mg/i00g | mg/100g
AnWTHgEeEn L., R 4Fig 4 1wRT. acetic acid 7.64 5.85
TV~ PRARIHADI v2 b 7T ARG fumaric acid 1.17 1.31
€, £T4 FFARTHRDLDERBT, ® a-ketoglutaric ' 0.26 0.32
Ro7zvEs, YV IR Koy ivEN succinic acid o 3 43 4.45
£<, TREROWCREEE, Te—MEE IN7 0 Ldhc acd 0.24 -
BE%y, rLTIALRADRETRIID a-F T pyroglutamic acid 74.37 35.68
T —nE, FXFoORE AV IV ED malic acid a 26.39 | 15.74
E—IREDbNE. ZOYA, aNTEERA citric acid 7 2245 | 55.62
A5 .62
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Fig. 2, Fig. 4 O&F»5, KEREDSE (mgH) #Kdh s Table 6 DEETH 5.

UEBERLIVZT, BETFRARIHAGRIA b, Y —vEdi)hrn, E8FLLTY
YER, YV TE, aINTEE, Tv—nE, BERIUEeIAS I vEREL, FOMLETRE
BH, Q-TFINI—nE ARXFOREE, AV T VEBErAERATWAL LREADBEN, &
DHE, FLEa IS L VEISRRKAINTWEC EREHIN S,

ZOEOITNS I VE, ThbbbEal Py v vBERRET Y~ 7245 2P EET
i, FeicDame SN i hBEIN T3, FLTHER, OO Tvs P VEHET
ARFGHARCRFEEL RV T E2ED, COBERBEEERCEL TS 5330 THA5 LB~ T
W3, ¥, RieeZDHXO It bl v rva—RPleberay I vENEET S
IbK, COBRBELL VS IVERR, ZAS I VEOWTRALVETIIDTESS &
BROEATWB, L TROHEBHEERLRL T 5.

CHx—CH- 100°C CH:—CH» 125°C CHz- CHa:
| | I br. | ] 4 hrs. ] |
OTC CH—CO.H 0=C CH—CO:H

—=0=C CH<
| PH2—10 ~ /N PH 3.3 | |
NH+ NH. N CO.H OH NH:

H
+~NH: +H20
Glutamine Pyroglutamic acid Glutamic acid,
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