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Studies on Sulfur Stain of Internal Wall of Cans—II

Corrosion Factors in Tomato Fruit

Ikuko Takeuchi, Kinuko Maebuchi and Hiromitsu Osada

The internal wall corrosion of canned asparagus differs from that of canned orange
juice, as the former accompanies sulfur stain.

Now, we analyzed the amino acid in fresh asparagus to find out the corrosion factors
of canned asparagus, and showed that of the corrosion factors of canned asparagus is a
compound of glutamic acid and organic acids.

In order to determine whether the corrosion factors of tomato fruit are the same
compound as that of asparagus, investigation was made on its amino acid compesition, as
well as on the relation between the composition and the corrosion factors of internal wall
of the canned plant,

Tomato fruit was extracted with 75%5 ethanol. The greater amount of glutamic acid is
contained than other amino acids in tomato fruit. The extractives were fractionated with ion
exchange resins and acid fraction “A-2" was partially hydrolyzed for 2 hours at 100°C with
2.4 N HCI, and the hydrolyzate was fractionated with ion exchange resin, The corrosive
activity of each fraction of internal wall of the can was examined.

The corrosion factors of tomato fruit are adsorbed to anion exchange resin (OH™ form),
but not to cation exchange resin (H* form). From resin analysis and paper chromatography,
it is concluded that the corrosion factors in tomato fruit are acidic substances and one of

these is a conjugated compound of glutamic acid and organic acids.
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Tomato fruit extractives

Treatment with Dowex 50Wx 8 (H*)
wash with water

Effluent
concentrate in vacuo at 60°C

elute with 2 N NH,OH

Eluate

Coa:_:f;:t:iz:)t:dAs)olutlon | concentrate in vacuo at 60°C

Concentrated solution
(Fraction B)
Treatment with Amberlite IR-45 (OH")

wash with water

Effluent
concentrate in vacuo at 60°C

Concentrated solution
(Fraction A-1)

extract with ether
continuously for 120 hrs.

|

Extract Residue

elute with 2 N NH,OH
Eluate
concentrate in vacuo at 60°C

Concentrated solution
(Fraction A-2)

extract with ether
| continuously for 120 hrs,

(Fraction A-1-1) (Frdction A-1-2) |
Extract Residue
(Fraction A~2-1) (Fraction A-2-2)

Fig. 1 Procedure for fractionating tomato fruit extractives.
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Fraction A-2

hydrolyze with 2.4 N HCI
neutralize
filter

Filtrate

Treatment with Dowex 50 WX 8 (H*)
l wash with water

Effluent . elute with 2 N NH,OH
concentrate 1n vacuo
at 60°C Eluate

Concentrated solution concentrate in vacuo at
60°C

(Fraction A-2-3)
Concentrated solution
(Fracttion A-2-4)
Fig. 2 Procedure for hydrolyzing fraction A-2 and for
fractionation.
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Table 1 Amino acid composition of hot
212 MKSBESOERNEBEENE ethanol extractives of tomato
. fruit.
kS RES % TR E0 10ml BD, pHT.0 (g per 100g of frech
KRR LI-Db, (8) LEKOHKFETHNNE tomato fruit)
BREEHE~x. Amino acid Content (mg)
Lysine 1.46
3. & 2 Histidine 1.55
Arginine Trace
3:1 MY MREOBET I /VEERAZU Aspartic acid | 12.00
cEEER Thx:eonine 31.10
Serine 13.70
P M REOHEET I/ BERT SUILEH Glutamic acid 73.50
BHEIHBIUB IR LEE SR VS Proline Trace
. . Glycine : 0.75
LYRPBROEL, ROWTAVA=Y, &) Alanine 5.30
Y, TRARFIEVEBEELETINT. —F Cystine 0
Valine 2.30
A=~ a ~ N PR S .
TuEsy, Ta)vaEhTdud, 2k Methionine 1.50
RFVEELEENTWE o7, ik, —i iso-Leucine 2.60
KCHShTOET /B 4~5DkmT Leucine 2.60
. . Tyrosine 1.80
L/BRBBRMEN., Phenylalanine 6.60
3:2 IFZEHO—HKBILPHREIE
IFRAEHO—BEAENRBREP2RICRLULELILC, =VE FY YEMEIZA-1L, A-1-2,
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HETH -7, WEAA v \ o o+ _
L/ < ﬁgﬁ:’cl‘ﬁ ’)f‘. Eﬁ@'f /i- A-2-1 “+ + (above 10ppm)
-1- -9-9 1T O~
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ATV, —F, A-1-2, BK
I8 EATWE AT,
BBAZF VIV ThADEATH S o,
A—1—1 A—I-2 Glu
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Fig. 4 Chromatograms of fractions of tomato
fruit extractives with ion exchange
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Table 3 Effect of fractions of tomato fruit extractives

33 on internal wall corrosion of the can.
T & 2ES O HNEE 2R Fraction gul.fur ]%orrosion Tin dissolved | Iron dissolved
3 HIR LI X S1T, A1, tain | Degree Cppm) (ppm)
s1 3 A-1-1 - - 73.0 8.5
-2-18 g/ & B " .
A-2-1BXUBRREWNTNLHE A-1-2 _ " 105.0 9.0
ERoCCBARRED SN, A-2-1 - - 76,0 11.0
st A-12RBRERED S Az | T R 244.0 9.0
] B - - 71.0 8.7
ﬂfc\l i)la f: i]i, Eﬁ‘i 13—5- iNC Control —_ —_ 59.0 8.5
@Avontf, —HA-2-2RRIE Control : Mcllvaine buffer (pH 6.2)
BED NI ot L Each sample was packed in baby-food can, sterilized at

120°C for 20 minutes and stored at 37°C for a week.
FLLZLTEHR 244ppm &

gﬁmﬁﬁbfmt.
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Fig. 6 Chromatograms of fraction A-2 hydrolyzate of tomato fruit
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For marks A-2-3 and A-2-4, see Fig. 2 and

“Experimental”,

Table 4 Effect of fraction A-2 hydrolyzate of tomato fruit
extractives on internal wall corrosion of the can,

= . Sulfur | Corrosive | Tin dissolved | Iron dissolved
Rf fEzR LI, Fraction Stain Activity (ppm) (ppm)
T=Y YKET S VRIRRE A23 | ++ | +++ 146.0 5.4
TRA-23RE/va—2 LR A-2-4 x * 73.0 3.3
Control - - 41.0 5.2

—0 Rf ffiZRF xRy bRE
Z1-h, A-2-4R2F/va—=xR
CRAUHECFRERETLI 20X

FobEHZI

Control : Mecllvaine buffer (pH 6.2)
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ZUTES M6ppm AEH LTV, —H, A-2-4RKIZEE, BALORBEIAZEH ORI M1,

HE, CNOEMCEEEAA Y ReTh T b7 s.
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Each sample was packed in baby-food can, sterilized at
120°C for 20 minutes and stored at 37°C for a week.
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‘Fig. 7 Paper chromatograms of fraction A-2 hydrolyzate of tomato fruit extractives.
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