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Studies on the Internal Corrosion of Can (VII)

Internal Corrosion of Canned Asparagus and its Correlation to the

Tin Dissolving Activity of Cystine, Cysteine and Asparagus.

Takatomo Horio and Chicko Yoshida

It is well known that canned asparagus dissolves tin from uncoated inner surface of the
can in the short term of storage after manufactured, but the cause or causes of this has not
been known. The present paper deals with the internal corrosion of canned asparagus and its
correlation to the tin dissolving activity of cystine, cysteine and asparagus.

Extract of asparagus freeze-dried and stored at room temperature for 0-3 years was
subjected to the test packing in baby-food cans. Closed cans were sterilized at 120°C for 20
minutes and stored at 38°C. The detinning substances which was extracted with boiling meth-
anol, no significant adsorption were observed when treat with activated charcal or alumina. Tt
is inactive against cation exchange resin and stable in the acid medium but considerably
unstable against alkaline solution. The action of detinning of four sulfur containing amino
acids were examined. When more than 500 ppm of cystine is contained in the test pack can
severe corrosion and sulfur stain was acclerated. Dried asparagus contained more than 15,000
ppm of cysteine+cysteine. The influence of oxygen or nitrogen substituted in the head space
and the reaction media were studied in connection with the detinning action of cystine and
cysteine, Cystine accelerated sever corrosion in the absence of oxygen, but cysteine promoted
severe corrosion only at the presence of oxygen. Cystine and cysteine are assumed to be the

factors which play the main roles in the proceeding of corrosion in canned asparagus.
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Table 1 Tin dissolving of canned asparagus (ppm)

Storage period

0 2 weeksil monthl3 month

HigfE© Table. 11TRLT. Control 5.9 63 83 83 85
COEBRREL VBRI pH OB 3.5 58 68 76 76
WIEHIT Ml 2B EBHIFLA Mean values of three cans.

- Asparagus was freeze-dried and stored for three
: &= 4 = g - . .
B, T RSTHRIPAE L OREHES years and homogenized with water and were

%, LToFESZ pH6.0 LT, %1 packed in baby foods cans, and strilized at 120°C
) . for 20 minutes. Stored at 38°C.
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* 2-tenth percent citric acid solutions.
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Fig. 1 Tin dissolving of canned asparagus

MLTERULL. extract.
Freeze-dried and homogenized asparagus
—1. FE R LR was treated, and packed in baby-food
L stek: 1 . s e cans (pH 6.0), and sterilized at 120°C
fihth = ROKTE I TERELE 12.5¢ £ M2 1057 for 20 minututes. Stored at 38°C.
HBHLFS, SECBUKENLTERL, (1) Boiling water extract.
o ity S e . {2} Residue of (1) with water.
A 4 - FE#|
FRAZFREAFLBEOGIE Lic, BER2 4 (3) Boiling methanol extract.
J—WTHERL, 22/ —VEBERKICERR {4) Boiling water extract of residue
. of (3).
LT E L. {3} Residue of (4) with water.
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Tin dissolving of cannedasp aragus extract.
Extract of freez-dried ard homogenized as-
paragus with boiling methanol was dissol-
ved in water and treated, packed inbabyfo-
od cans (pH 6.0) and sterilized at 120°C
for 20 minutes, stored at 38°C.

(6) Treated with activated charcoal.

(7} Boiling methanol extract of residue

of ().

(8) Treated with activated alumina.

(9} Acidic methanol extract of above alu-

mina

I Treated with cation exchange rerin.

Il Treated with half nomal HCI of above

resin.

13 Treated with anion exchange resine.
13 Treated with normal NaOH of above

resine.
Table 2
Stability of detinning substance in
asparagus.
ppm.
Storage period
Trealment with .
0 . 2 weeks | 1 month
Alkaline 90 | 12 144
Acid 145 ! 196 251
Untreated 160 | 200 228

Mean values of three can.

Methanol extract dissolved in #2-NaOH or
#-HCI and held for 18 hours at room
temperature, then pl{ was adjusted to 6.0,
and packed in baby-food cans and
sterilized at 120°C for 20 minutes.



Table 3 Tin dissolving by sulfur containing amino acids

Storage period

Sulfur

containing | 0 After 2 weeks After 1 month

SIS e | S e | S 0
Methyl-methionin-sulfonium salt - 7 - 101 — 101
Methionin — 70 — 74 — 87
Cystine i 339 ST 378 R 378
Cysteine + ) 86 s 98 it 115
Mixed above 4 amino acids. i+ ’ 340 T 263 us 385
Control -, & | - 67 — 75

Amino acids were dissolved in mode! solution containing citric acid (810 ppm), malic acid
(740 ppm), and pyroglutamic acid (310 ppm). The final concentration was 1000 ppm and pH
6.0. The solution were packed in baby-food cans and sterilized at 120°C for 20 minutes and
stored at 38°C. Mean values of three cans.
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Table 4 Comparison of detinning actions of cystine and cysteine

[ Storage period
Samples Capsule Cor'lcent- 0 2 weeks 1 month
e s “Sulf Salf
ulfur ulfur ulfur
ppm | stain Sa ppm stain Sn ppm stain Sn ppm
1 100 = ! 103 + 113 = 105
Cystine 1 500 + 137 i 255 + 314
1 1000 ke 252 i 431 it 463
3 10000 | o 443 ## 1225 i 1280
L — ’
Comtrol |1 0 - 7 - 86 86
I3 0 - % - 11 — 114
0 100 = 82 * 87 = 81
Cystein 0 1000 - 90 T+ 103 | +- 103
| 0 10000 4 63 +- 67 ‘ -+ 79
Control 0 o | — | & - | | - 71

Cystine crystals were stuffed in gelatine

7 capsules (J.P. 7) and packed in baby-food cans
with model solution (see table 3 foot note) (pH 6.0). Cysteine was dissolved in the model
solution, and packed in baby-food cans. Strilized at 120°C for 20 minutes and stored at 38°C.
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Table 5 Influence of nitrogen or oxygen substitution in flask upon
detinning actions of cystine or cysteine

f After 1 i After 2 After 3 hours
Samples Under hour hours Sn ppm Sulfur
Sn* Sn* oH — .
J‘ n~ ppm n PPm} * weight** staine
E3T] 1
Cystine N, 1580 2040 | 6.0 2120 1980 i
. 0, 2580 3120 5.6 3120 4406 #h
FEK : — N -
Cysteine N, 38 50 6.0 60 60 +
| O 1220 2760 5.6 2460 3293 i
Control N. 5.6 | 6.3 6.0 6.5 47 —
0. 430 430 6.7 626 —

* Analyzed by polarography.
#% Calculated from the decrease of weight of pure tin (plate).
*** One gram of cystine or cysteine and tin plate added in 200 m! of model solution.

FRARBHICOVT 807 =/ —VEBHEHR E LTFK/ nw + 77 7%iTHi -1, (B
HERE, HPEER Nos0 1SWFHIEEE) 2 F v L 0USETIIEE, BLBRROMAICEBNT
bYRF 4 v, BRXUTF=vaRB Ui, TLRBEICOOTEABBBR AR rvetR Lich
190ma (ZHf— DRI A 280 -, COBRBUBKIIEBEE LicvRF Y, YRF4 Y, T5=V

DEANIZLEDONEHDTH - 1.

— 16 —




E 2

RBUBICHRRIESIZT RN HAMAKIZ DH 6.0 HETH 2ICE phbhod, MiskEng
THIZDDORAXZERL, LhbAARENRETIHENS S, COREE AXDOEROFER
BE—PEICERT 20 E >3 B2 HRNBEBE LTERL, 27 AXENREDAO HHERS
foo TR/ HZADRXIEMMEMEERFT 510, ERCRLEEIC X DRELLAREEE
EL, DAL LUTIHEILY. T XAXOBMREFRZENEY), BHEKOPMERE-7 —
FRAZRY, BTARBSE—ET 5120, BRTHELTESYD, 120°, 203 HomBEE
15 - HBORRMPABEWE L, BENICHMPAMTETE -7, BEOHFIFICA 5 K2R
— 2, HEE, AE®, pHEOMEZTL 788, 2RREZAB U TREMSLWAHE, EBER
DOHEHCE LV EBERIZILNEZZ 0N B DSBS A EEHE L,

TTHERERNBEROZRXEAENRENEFRECBOTHENROELE KENEL, hAE
w1 ARG TAR R XEE 340ppm 1T L1z, HPARBRBREHBICEOTHIREL:.
CORBOLAFORBHLEHAXEDO EASL BERFRI WAL THI LB ELONLD
T, BERTFoOMERS 7. #x8/—n, BKTESICHMEINE C EMhAERRIZE DY
HL, BEbbchicu s EBHOnELE -1, MEBRORBORE X E, BalEokss s
D2EED, BAZ/— VI FRELTRELYE. ¢ OBARTRIERRICRES LB,
O EFMh T+ RPICEET HLOLRBUDAOHEIC LG bDLEEALNSB. £LTA 3
FILL->THRLICEBEHF ML, 2LCASHEORELER IR LMLV Ehd, B
HRFBBEEALBREEZ LTV ED, TLRSBLAECEBZEALSNEBIOARDPVTHREFLT
WIS, 4 F YRBEIBICH LTI T OEERBD THIET, B4 4 v KRB RIEREETH
D, A& VRIS T OB X 0B RET0E SN B A%, — BT b b ASIE
SNl ot., TODTELDEEA L VKBHEOTA AV HETONMEBEZL OND. INEELD
Aotz 2Z28E, 2T VRELT—ERHBEL/ OB, c0lA&#ZE
Lk, BHUESTEETHEIOICKLL, Tra ) R TORETHE ZtkoMdhis h, RIFIC
BRAMELET UL, cNSOKRBRRKL VFEEZ, BABYIKERLBA—PHICESL S
DEXZ, BEOSHT 3 /BICDVT 1.000ppm OFMBTRI LI, 2 FA=v, 2Fu2
FAZVANK =Y LAETRAZOBERbEEALED SN T2, Y2 T 4 Y TRELERESE
THY MRAXOFER SRR BLTHEDICRL, YRF YREREH BHOTHEETH -7z, &
IV RF vORMBE—ELT B/, BARERH A 2 ilifE UTNA L BEORRNAME
T, YRAF 41 VOB ERERTTIE, YRFVIENTRPABORBBERICIZRF YOIz E
Ao EDSTER L. 500ppm Pl EOQIRMITRIEZT LR XOE NS ZUEELE 3, BN MLE T
TABIZEEB LI LY, Y274 VOUEBOTREFMAMBE CINRIDEHEIELA
EEYonisnot, L LBEOWHELIEE L, RABHAEDO~» FAR—ADRERLZERED
BEDEZ, FIZABAFLERICIVGEOEABIIBIIZIHRE L REELEMIAEROR

— 17 —



BLRFT LI, YRAF VLB AXDEMIBEROELELUTEC3DICKL, Y271 VIZBHE
DEETCHDTAZLZERT S, v AF L 2BERBEAOKET CRELETHECE
Bo, YRAF VD -S-S-HAOMAENBRAXOHELEXTKTIBNELRIEEEL oS, —FY
AF 4 VKB AZXDEN B XCRBRBREOFEEL LICRBC LT &L, RISKREHO—
DELTTI= v BB LT ELSBILNBRREIGICHEL > AXDIE L EEZL oD, —HT R
NREZFANDYRF Y, YRT 4 YOERECILET OB S 555, BIIKFE LIchABRIC
L, BRI AR DORMBBREEN. SoDAROMERNEZEL /I LEBHETER
LTHZEBTEROVCEE, PHOENY = —RpABEREYD pH SHEMETHE D, ¥
2= APABLBEONB LI RBAMBLANBEDHI BB SRV EEFEERL, TARNTH
APAZEDZAXDERE S EBELOFRRO—DE LT Y RF v, YRAT 4 vBSREUBRADER
LT3 &Ml cE 3,

#% &

T AT HABAFIHED NS AXOZHEEN, RoCRELCOHENYE, BIUYRTF
VY, YVRF 4 vICEBAXOER, BEAEBIZOOTRE L, oz EHHE L.
1, 7R A RO ARTF R HMERURICE > TOENMEET, MK #x 2/ —nICE
Blichtishs.
L EEER, T I FHIRRE SRS, B A4 vRBHRICRBEE SR,
. BMETRETH LN, TALTHRTORENS.
. AR & BEERIEGT B,
x%#:y,x%wx%%:yz$;7Aﬁuﬁn§1xﬁ$ﬁ@wm%%£m§ﬁcéu
.
6. YAF VREROGELLVEDOIRLETF UL A XZHEMT A BELBBREEETO
Tk LA,
T. VAT 4 V3BEAOHEET TR LD TAXERBLERERLELC T,
8. TRNSHRMNZRIDEVDDYRAF Y, VAT 4 YBEHEIN, ThABDPAREOHERLED
BEHRO—>THEEELLNE.

(ST VI \v

E *
AHFEICHOERT 27 A 22 RELTHWALYT SMEZEHENR, ECICEEERD
Fet o TAEFRRICEHOBEZRLET.
X 3

1) BREK, SN AHNT - A 11, 147 (1970)
2) AT AFEEE

— 18 —



3) EREERTE, 16 871 (1966) AXRARFEEMRRTT

4) {GEEBLEESE I, p3s5 (1970), AXK{GEBRLRT

5) Bigelow. W. D.: J. Ind. Eng. Chem. 8, 813 (1916)

6) PREME, s57kfR AT : ML 48, (9) 67 (1969)

7) TS T KHlRT - FAMAXCRFEESLTMEESTSE (BHT46FL A)

8) #AMYE EHEM, EILEES, WMERBT EBRERXEAR 21, 47 (1968)

9) AE, HAEE THER TREE HUET: EFeRIEER FrEafirmmd

6, 97 (1964)
10) AIEFEES, &TFRA, RMOPHE  FAFRE T, 332 (1969) FiL MRk
11) Chaklenger, F., and Hayward. B. J. : Chem. Ind. 19, 729 (1954)
12) Pigott, G. M,, and Dollar, A.M. : Food Tech. 17 (4) 115 (1963)





