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Studies on Sulfur Stain of Internal Wall of Cans— 1

Corrosion Factors in Asparagus

Ikuko Takeuchi, Hiromitsu Osada and Shigeru Otsuka

Although severe sulfur stain and internal corrosion in canned asparagus have been
widely observed, very little has been known about the cause or causes of these. In this
study, the existence of the unknown substance(s) is suggested which is entirely different
from so-called “corrosion factors” such as nitrates, anthocyan pigments, cystine and cysteine
and presumably plays the main role in the corrosion reaction in canned asparagus.

White asparagus was extracted with 75% ethanol and fractions with ion exchange resins
and ethereal extraction were examined as to the corrosion activities.

Both the sulfur-staining and corroding activities were found in the effluent from Dowex
50W x 8 (H* form). Further fractions with Amberlite IR-45 (OH~ form) treatment showed
considerable activities of sulfur stain and corrosion.

By paper chromatograms of the hydrolyzates of the fractions, citric and tartaric acids
were detected, which were not detected on paper even after extraction of the unhydrolyzed
fraction with ether for 120 hours. The hydrolyzates and one of the ethereal extracts contained
significant amount of glutamic acid.

It is assumed that at least one of the sulfur-staining and corroding factors in the fresh
plants is the loose conjugate of glutamic acid and the organic acids. Results obtained from
the fractionation studies also strongly indicates that sulfur containing carbonhydrates and
organic acids are involved in the sulfur-staining reaction of the internal wall of canned

asparagus.
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Table 1 Composition of free amino acids in fresh

W%, 37°CRIFR L. 18 white asparagus.
%, BiE LEh2hOEREE A (© mole per 100 grams of fresh plant)
(AXBBEBIUCELZORA) 25 Amino Acid (z mole) | Amino Acid | (x mole)
~7e Lysine 16 Alanine 236
- Histidine 16 Cystine 0
2-10 REEOHE KLU AXFE Arginine 44 Valine 40
HEDORE Aspartic acid 48 Methionine 28
A Threonine 524 iso~Leucine 4
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Glycine 112
HIZ X HFE L,
] Ala 570nm
=z
I iV I a40nm
[
3
(9]
<m[ Lys
NHs
Val
Arg
Leu "
Met ri ] His
T Phe i
/\‘ 1 oy 1 Y PaN L H N |A
30 120 150 (min) 30 60 a0
50cm Column of Hitachi #2612 at 55°C 15cm Column of Hitachi £400 at 55°C
_QH 3.25,0.2 N Na-Citrate pH 4.25,0.2 N Na-Citrate pH 5.28,8.35 N Na-Citrate

Fig. 1 Analysis of free amino acids in fresh white asparagus.
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Fig. 2 Fractionation of the extract of fresh white asparagus,

ORI »THRTA PTANTH
ADQTFREHELT, BoNLHE
S 0OAXEHREE BERER2AEIC
Rl AXEHBORA (LUTEA
ET) BLUBRER, BEDE»S
RARNARELIEDL, th-BiEL
SJUEEET I /B LEETBICE
i EBDNIIMotc, A—TEA—
NEEETsE, BRE2DOESK
ERECEM D, BERA-TOH
RELLEN:, 70, A—IOEE
BB LUBERTRT —FiCiE%R
AEBFEVE, A—TTiE1HOE

Table 2 Effect of fractions of white asparagus

extract on internal wall corrosion.

Fraction Tin dissolved (ppm) Sulfur Stain
A 198 ++
B 45 -+
A1 246 +
A-—II 135 ++ 4+
A-I—1 74 -
A—I—2 239 ++
A—II—1 154 + 4+
A—II—2 112 -+
Control 59 -

Compare only between two fractions in each couple.

Control : Mcllvaine buffer (pH 6.2)

Each sample was packed in baby-food can, sterilized
at 120°C for 20 minutes and stored at 37°C for a week.



A—II
hydrolyze with 2.4 N HC:s
Hydrolyzate

Dowex 50W x 8 (H* form)

elute with 2 N NH; OH

Effluent : A—III Eluate : A—IV

Fig. 3 Fractionation of the hydrolyzate of

“A—II" by cation exchange resin.
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Table 3 Effect of fractions of partial hydrolyzate
* of “A—1II” on internal wall corrosion.

Fraction Tin dissolved (ppm) |Sulfur Stain
A—III 260 +++
A—IV 91 +
Control 41 -
Control : Mellvaine buffer (pH 6.2)

Each sample was packed in baby-food can,
sterilized at 120°C for 20 minutes and stored ar
37°C for a week.
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Fig. 4a Chromatograms of chromatographic fractions of white
asparagus extract by cation exchange resin.

A i Effluent from Dowex 50WX 8 (H* form).
B : Eluate from above.,
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Tig. 4b Chromatograms of chromatographic
fractions of white asparagus extract
by ion exchange resins. For marks
A-1 and A-II, see Fig.2 and
“Experimental”.
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Fig. 4c¢ Chromatograms of chromatographic
fractions of white asparagus extract
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Fig. 6 Paper chromatograms of fractions of white asparagus

extract with ion exchange separation and those hydro-
lyzates. For marks A-II, A-II-1 and A-II-2, see Fig.

2 and “Experimental”,
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For marks A-I, A-II, A-IIl and A-IV, see
Fig. 2, Fig. 3 and “Experimental”.
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