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Studies on Sulfur Stain of Internal Wall of Cans—IV

Changes of Free Amino Acids in Fresh White Asparagus and
Their Relation to Sulfur Stain and Corrosion of Internal Wall of
Canned Asparagus

Tkuko Takeuchi, Hiromitsu Osada and Shigeru Otsuka

The differences of free amino acids of three portions of cut asparagus were investigat-
ed, and changes of free amino acids in asparagus at the various harvest terms and locations
were compared. Total amino acids and some of the amino acids, arginine and lysine,
were contained in the tops in a greater amount than in the bottoms of asparagus.

Severe sulfur stain and corrosion of the internal wall were observed with the tops.
The changes in the contents of total amino acids, proline and arginine were remarkable
with the different harvest terms, Particularly, the content of proline was significant in
the middle of April and was gradually lowered toward the middle of June.

The differences in sulfur stain and in corrosion of the internal wall of canned aspara-
gus were hardly found with the various harvest locations. It was only observed that
arginine content was less in asparagus of Kanazawa than in that of other locations, and
proline content was greater in asparagus of Sapporo than in others.

From these results, it was obvious that the sulfur stain and corrosion of the internal
wall of canned asparagus were significantly correlative to the total amino acids content,
particularly to the contents of proline and basic amino acids as arginine, lysine and

histidine.
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Table 1 Comparison of free amino acids contents of
each portion of cut asparagus.
(2 mole / 100 g sample)

REBNEECENTL Y F— Amino acid Top Center Bottom
VEEEOHEHRE (VYT Total amino acids 3345.5 2075.6 1163.4
7 7 YD) NREEMRT e 76.1 2.3 5.9
. istidine 40,7 25.5 12.3
ZEBELTVELIIC. T s . : :
f&ﬁub 5 2" Arginine 285.0 36.2 9.0
F=viLby sy Ty =0, Aspartic acid 94.7 44.6 19.6
EXFVVICBEEL I — Threonine 804.5 400.5 268.0
NE, Fo)vitBidbsAE ol Serine 687.5 802.7 399,1
U yEE YN, FREBRICE Glutamic acid 329.5 212.7 116.2
. R Proline 110,2 86.6 62.3
EREST A, VFIY, )
i Glycine 87.2 83.5 46.3
FRH¥F—L Fd#g (€21 Alanine 338.8 218.4 123.2
B3 &) OB & KIS Cystine 0 0 0
ABCTEHEHALTHADTIZ Valine 252.2 83.2 57.0
B EEZONS. Methionine 10.8 trace trace
- iso Leuci . 13.5 12.4
2. RERBHORET /B 150 Leucine 80.0 3.3
Leucine 102.6 26.4 18.4
EREENEREE Tyrosine 10.2 trace trace
4 Bipf]. 5 APy kU 6 Phenylalanine 35.7 18.4 11.0
AL ERAE R LK

¥ O(RHEEB) OB8T I /B
BO#E(E, RIIWCRLE. B
%7 I/ BO>B, o) D

Table 2 Comparison of total amino acids content of

each portin of cut asparagus and the

corrosive activities.

FAEMEL L, 6 Az Top Center Bottom
LT AT HADT B Y VE Total amino acids ~ * 3345.5 2075.6 1163.4
iz, 4 AhHOWNOND 1 & (  mole )

THot. €f, 271/ 8 Tﬂ%ﬁﬁﬁ 524 248 233
L7w ) v aRi2, 4 Aman Sulfur stain * 81.7 20.9 10.4
o 6 B~ L IO BT ( HsS value )

8-> T, Fosd ofma 4o+ ++ +

UZ:. 19734F D E BT

*  u mole / 100 g sample

Y ) :®I i '\-“ "E' : 2
NTH, RRORREES (R * * H,S value by the methyleneblue method

4) . fiuc, TF=v, 9V
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W ote. k. 4 Arh A MPETRES TROGETY. 5 AhaidsEl, 6 Ahalidiincs
kb thd, oY yBAXTMOT I/ BEEOELNELE. WB. 7275 RAKRORE
iCReCEAENEEZL BN S.

NREMEMOBKOL AEKREO®ERE, Bo5kRELE. BREAXEOKR, 4 Ad): 5 A
f: 6 A, 1.3:1.1: 1 TH Y, {HNEOHILEEOEARIBEMASHICKZL. 313
1%RUA. Ff, £7 I/ BEOHIIL.8:1.5: 1 2R, BUNMOHESLERIC. Ch oDR
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3. DEMEBRNOBRETI/B Table 3 Changes of free amino acids of asparagus
— diff h .
B EERERAY at the different anéeit ::lrzs/ 100 ¢ sample 3
F6IZADDRI SR (
HiE. &R, g, BER) < Amino acid Mid-April Mid-May Mid-June
6 A ANz Lo Ko ik Total amino acids 2934.6 2834.2 2309.9
T/ &ﬂmz& %@%%’Eiﬁb Lysine 36.6 54.2 17.5
Histidine 24.9 38.0 14.0
= HDTHB. I/ EBET ) : )
ol :"’Z’ A %7 Eﬁm‘,t Arginine 140.8 221.2 89.9
2, HEDRSUEREFAD S Aspartic acid 62.2 50.0 27.0
Niuh-tohs, BL20T7T /8 Threonine 950.4 882.5 583.3
DL, Fal vyBEUETNMX Serine 491.9 672.4 548.2
= ‘/ﬁélikiﬁ f&ﬁ{tiﬁ@éﬂ glu;amic acid 318.3 zg;.z 183.5
) i ek e roline 1067.1 . 62.5
fo. BRTRELHEMTE. Glycine 168.3 201.1 162.5
Ay XY - RN =
Te ) YBEUTAX =V AR Alanine 679.9 577.3 444.2
DB ENEHEET, 19724 Cystine 0 0 0
DEERSES & S - BN AT Valine 116.8 153.8 81.9
EOXRBHRELUEAMETL
- (ET). #Wic, HBREOR Methionine 16.3 11.6 2.6
- . o o -
it 700 Y ARNTHC. & Coreucine o o s
u . 2. .
REEDRIS FRZR L. Tyrosine 13.6 13.0 8.6
sl 6 Bdh)iE, AT Phenylalanine 39.8 23.5 11.6
BIEETAD Shilic, @RP
HEETINEEh T, KR Table 4 Changes of contents of total amino acids,
Tl RIS T & b ariinlign’fe4 and prolin(e in asliar;g;xosoin 1973l )
5, WAOIEMBNC B 5tk i it i
T/ BABROKRENENEE Harvest Arginine Proline Total amino acids
ZABE, HBIZBF ALY term | 1973 | 1974 | 1973 | 1974 | 1973 | 19T
HLLAH, BHBICK-T6
Aid-April 0.08 0.02 0.96 0 4.21 4.20

R SO LT
AOMIICEET 20 L0 IR
MEOBEWVIZE ZEEAEL Mid-June | 0.15 | 0.09 | 0.20 | 0.10 | 2.3t | 2.9
EELONDE. i FHURO

Mid-May 0.15 0.22 0.65 0.31 3.60 3.36

Table 5 Comparison of amino acid contents of asparagus at

the different terms and the corrosive activities.

Total T Basic Tin
Harvest term amino acids Proline amino acids dissolved gt‘:lllt;:“
(m mole) {m mole) (m mole) (ppm)

Middle of April 4.21 1.07 0.20 320 +++
Late April 3.70 0.98 0.14 280 +++
Early May 3.77 0.70 0.21 340 + -+
Middle of May 3.60 0.31 0.31 280 +++
Late May 2.75 0.30 0.12 280 F+
Early June 2.84 0.21 0.15 260 ++
Middle of June 2.32 0.10 0.12 260 ++ ~ +
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Table 6 Changes of contents of free amino acids in
fresh white asparagus at the various harvest

locations. ( # mole / 100 g sample )
Amino acid Sapporo Hyogo Shiga kanazawa
Total amino acids 2667.7 2309.9 2265.3 2164,4
Lysine 10.9 17.5 21.7 16.7
Histidine 15.9 14.0 20.1 17.9
Arginine 98.7 90.0 89.5 45.9
Aspariic acid 48.0 27.0 48.3 44.6
Threonine 620.5 583.3 389.8 433.7
Se ine -583.6 548.2 744.0 764.8
Glutamic acid 333.6 180.6 312.7 265.3
Proline 328.2 97.9 109.7 49.4
Glycine 84.3 162.5 75.3 83.3
Alanine 351.8 444 .2 267.0 301.4

Cystine 0 0 0 0
Valine 135.7 81.9 117.8 101.6
Methionine 8.5 2.6 trace trace
iso-Leucine 10.8 15.1 23.0 13.9
Leucine 16.8 33.3 35.8 26.1
Tyrosine trace 8.6 trace trace
Phenylalanine 12,5 14.6 10.5 trace

Table 7 Comparison of contents of free amino acids of asparagus

N oORBOHATER at the various location and the corrosive and sulfur stain,
B, HEBIKFLL.
- Sapporo Hyogo Shiga Kanazawa

ELMTIRISEERL P vo8 g

i : - Total amino acids - -
.. BADT I/ BT m mole) 2,67 2.31 2.27 2.16

. Z, & 3
3. B B Proline 0.33 0.10 0.11 0.05
) v, ALF =V, (m mole)

. , Arginine )
Ob\fﬁ }115 2 :/E-azcl: (m mole) 0,10 0.09 0.09 0.05
T7=VvDENE L, Tin dissolved -
e = el (ppm) 300 260 300 350
HHTH, TrF = Sulfur stain PR S IR C [RTRGI
Y., YT UPEARFY

YREDEERT I/ BOSE
MEVEZR L.

R RIO ek Td, 4 A
RACIRBE L 7= 7 Ao H 2D
LTI/ BESLUTvY O
28, TAEBEatEsE bicH
U<, 6 HhOTRETLTL
oo 7oy YEROEMMIE, &
ZELL. flicTaaxr=r,
VryEBLUR) yOEELHIY
HOELMNAE NI,

Table 8 Changes of contents of total amino acids, arginine
and proline of asparagus at the various locations
( m mole / 100 g sample)

in 1972 and 1974.

Arginine Proline ‘Total amino acids
1972 1974 1972 1974 1972 1974
Sapporo 0.10 0.10 0.38 0.33 2.46 2.67
Hyogo 0.32 0.09 0.22 0.10 3.23 2.31
Shiga 0,11 0.09 0.15 .11 2.69 2.27
Kanazawa 0 0.03 0.10 0.05 2.27 2.16
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