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Canned Boiled Oyster
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Discoloration of canned boiled oysters during storage is one of the serious problems which affect
the quality of the products as well as the nutritive value. Usually the factors influencing the quality
of canned boiled oysters are the process of pretreatments and the storage temperature of the products.

In the present work, the changes of the total chlorophylls and carotenoids in the meat and the
viscera of oysters were determined in order to make certain the procedure of the discoloration.

In addition, the amino-N and the available lysine as factors of the nutritive value were also
checked.

In case of treatment with additives, direct addition of syrups containing additives just before
seaming or soaking boiled oysters into the solution of additives seemed to have mild effects on
retardation of discoloration.

The migration of carotenoids from the viscera into the meat was faster than that of éhlorophyll
resulting in yellowing of the products preceded greening caused by the chlorophylils.

Treatment with 0.5% Na,EDTA of 2.5% brine retarded discoloration and available lysine loss of
the products while sodium-polyphosphate accelerated them. It was probably due to that sodium-
polyphosphate could affect the softening or breakdown of the muscle of oysters.

But most of all, storage temperature of canned boiled oysters seemed to be the major factor

influencing the discoloration and nutritive loss of the products.
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Table 1. Stability of chlorophylls
different methods
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in canned boiled oysters treated with additives by

Chlorophylls (vg/g)

Code Treatments

pH Immediately after canning

After 2 months storage

Muscle Viscera Ratio(M/V) Muscle Viscera Ratio (M/V)

D boiled with the additives 4 16

solution*
DY ” » 9 14
J soaked into the additives 4 14
solution* after boiling for
30min.
K ” ” 9 15

filled the additives solution** 4 13
in sample can just before
seaming

M " ” 9 14
N control 4 16
P ” 9 14

845 1/53 19 725 1/39
717 1/51 17 753 1/45
731 1/52 18 812 1/45
827 1/55 17 824 1/48
703 1/54 15 689 1/45
790 1/56 16 778 1/49
836 1/52 20 807 1/40
764 1/53 17 742 1/44

* 0.1% erythorbic acid-citric acid, 0.5% Na,EDTA and 10% sodium-polyphosphate,
*% 0,0019% erythorbic acid-citric acid, 0.005% Na, EDTA and 0.1% sodium-polyphosphate,

M/V :muscle/viscera.
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Table 2. Comparison of the content of available lysine

with additives by different methods
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in canned boiled oysters treated

Available lysine (mg%)

Code pH
Immediately after canning After 2 months storage
D 4 797. 4 660. 6
DY 9 800.7 659. 2
J 4 808.9 676. 2
K 9 805. 6 667.8
L 4 804. 3 679.5
M 9 801.7 669. 3
N 4 810.7 663.3
P 9 806. 1 652. 6

Each code has same meanings as in Table 1.
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Table 3. Stability of chorophylls in canned boiled oysters by soaking into the different

additives solutions

» Chlorophylls(rg/g)
: . A
Code Additives pH Immediately aftechannmg fter 2months stora}ie
. atio . atio
Muscle Viscera M/V) Muscle Viscera (M/V)
J 0.19% erythorbic acid-citric acid, 4 14 731 1/52 18 812 1/45
10% sodium-polyphosphate and
0.5% Na,EDTA
K ” ” 9 15 827 1/55 17 824 1/48
F  10% sodium-polyphosphate and 4 13 691 1/53 18 758 1/42
0.5% Na, EDTA
FY ” ” 9 16 829 1/52 15 695 1/40
G 0.1% erythorbic acid-citric 4 14 736 1/53 16 705 1/44
acid and 0.5% Na,EDTA
GY ” ” 9 13 714 1/55 15 736 1/49
H 0.1% erythorbic acid-citric 4 15 809 1/54 20 795 1/40
acid and 10% sodium-
polyphosphate
HY ” ” 9 13 711 1/54 16 732 1/46
N  control 4 16 836 1/52 20 807 1/40
P " 9 14 764 1/53 17 742 1/44

M/V: muscle/viscera.
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Table 4. Comparison of the content of available lysine in canned boiled oysters by soaking

into the different additives solutions

Available lysine (mg%)

Code pH
Immediately after canning After 2 months storage

J 4 808. 9 676.2
K 9 805.6 667.8
F 4 805. 2 670.5
FY 9 813.9 677.9
G 4 815.3 688.7
GY 9 801.5 672.3
H 4 809. 4 679.2
HY 9 810.5 667. 1
N 4 810.7 663.3
P 9 806. 1 652.6

Euch code has same meanings as in Table 3.
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Table 5. Contents of chlorophylls, carotenoids, amino-N and available lysine in sample

oysrers
Chlorophyll (1g/g) Carotenoid (vg/g) Amino-N Available lysine
0, 0,
Muscle Viscera Muscle Viscera (me%) (me%)
Raw —_ —_ 863. 2 1265.8
Boiled 11 607 12 817 576.1 1037.5

=2 o N BRE BET 4 A9 294 d mele A% 1% e goch =%
ol ¥ HAIME £4 BiMer ANgsld F2IL obw] : RE KL FHMYE: lysined HHdo| et o
Table 6. Changes in chlorophyll content of muscle and viscera of canned boiled oysters

treated with additives during storage under different conditions
(Unit:eg/g)

Storage time (months)

0 1 2 3 4 5

Code —_—
M v M \'% M Vv M A\ M \4 M A\
1A 15 601 18 552 — 24 517 25 445
(1/40) (1/33) 1/22 (1/18)
1B 12 595 14 579 15 530 19 522 18 457 22 461
(1/50) (1/4D (1/35 1/27) (1/25) (1/21)
1C 14 626 12 455 18 616 16 538 16 502
(1/45) (1/11) (1/37) (1/24) (1/33)
2A 17 589 21 557 29 595 — 35 497
(1/35) (1/27) (1/21) (1/14)
2B 13 624 16 619 18 593 15 470 19 463 24 489
(1/48) (1/39) (1/33) (1/31) 17248 (1/20)
2C 15 638 17 621 17 573 19 562 17 501
(1/33) (1/37) (1/34) (1/30) (1/29)
3A 12 527 16 539 19 532 22 515 25 486
(1/42) (1/30 (1/28) (1724 (1/19)
3B 11 566 12 534 - 16 503 20 542 21 517
(1/51) (17449 (1/31) (1/27) (1/25)
3C 12 559 14 610 — 15 608 14 554
(1/47) (1/44) (1/41) (1/40)
4B 11 587 14 624 16 585 19 547 23 541 21 504
(1/53) (1/45) 1737 (1/29) (1724 (1/24)

Explanation of codes;

1: Control, 2: 10% sodium-~polyphosphate, 3: 0.5% Na,EDTA, 4: 0.1% erythorbic acid-citric acid,
A: 55°C, B: 20°C, C:4°C.

Numbers in parentheses are the ratio of muscle (M) vs. viscera (V) in chlorophyll content.
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Table 7. Changes in carotenoid content of muscle and viscera of canned boiled oysters
treated with additives during storage under different conditions

(Unit:ng/g)

Storage time(months)

0 1 2 3 4 5
Code*

v M \% M M v M A% M A

1A 15 547 22 538 - 38 364 49 251
(1/36) (1/24) (1/10) (/%

1B 13 701 17 646 20 569 26 492 - 45 406
(1/54) (1/38) (1/28) (1/19) (1/9

1C 15 635 18 591 21 518 26 484 28 452
(1/42) (1/33) (1/25) (1/19) (1/16)

2A 18 624 27 582 31 471 — 52 228.
(1/35) (1/22) (1/15) /4

2B 14 723 19 695 25 688 29 597 40 501 47 349
(1/52) 1/37) (1/28) (1/21) (1/13) Q/m

2C 15 644 18 571 21 558 26 509 31 465-
(1/40) (1/32) 1/27) (1/20) (1/15)

3A 18 662 23 634 28 532 21 385 37 299
(1/36) (1/28) (1/19) (1/13) (1/8)

2B 12 712 17 67 - 23 589 33 513 24 437
(1/59) (1/40) (1/24) (1/16) 1/11)

3C 14 650 18 668 — 23 542 24 489
(1/46) (1/37) (1/24) (1/20)

4B 13 710 16 656 19 601 22 540 34 469 42 416
(1/55) (1741 (1/37) (1/25) (1/14) (1/10)

* Refer to Table 6.

Numbers in parentheses are the ratio of muscle(M) vs. viscera(V).
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Table 8. Changes in the content of amino-N of canned boiled oysters treated with
additives during storage under different conditions

(Unit:mg%)

Storage time(months)

Code* 0 1 2 3 4 5

1A 361.5 278.9 234.6 152.5 122.9
1B 499.8 380.5 297.7 229.2 169.7 128.4
1C 395.5 314.2 240.9 186. 4 147.2
2A 367.1 280.4 211.8 147.6 115.7
2B 485.7 362.6 276.2 205. 4 153.9 110.2
2C 288.7 299.5 236.1 169. 2 123.4
3A 371.2 29%4.6 225.3 169.1 125.0
3B 495.5 387.1 302.5 235.6 178.7 136.2
3C 400.7 329.1 261.6 200.7 159.8
4B 488.1 396.3 305.4 242.9 183.5 141.7

* Refer to Table 6.
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Table 9. Changes in the content of available lysine of canned boiled oysters treated
with additives during storage under different conditions

(Unit:mg%)

Storage time(months)

Code* 0 1 2 3 4 5

1A 361.5 278.9 234.6 152.5 122.9
1B 886.0 717.7 689.4 644.6 605. 3 572.5
1C 809. 3 727.1 695.4 657.4 631.2
2A 737.9 673.4 584.9 551.4 527.9
2B 881.2 760. 5 699.6 621.5 594.9 559. 3
2C 804.5 728.8 676.3 641.8 614.1
3A 748.1 669.7 — 579.5 541.6
3B 890. 1 779.9 691.7 655.1 628.4 601.7
3C 817.5 730.4 685.6 667.2 650. 1
4B 887.6 796. 2 707.2 654. 4 621.8 603. 2

* Refer to Table 6.
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Table 10. Differences of mean scores (a) between two canned boiled oysters and differences
with an asterisk mean significance at the 5% point (b)

Code 1A 1B 1C 2A 2B 2C 3A 3B 3C 4B
1A — 1.92¢  2,08* 0.75 0.30 0.67 0.42 1.50% 2.256% 1.08
1B — 1.14 1.67%  0.92 0.25 0.50 0.58 1.33 0.16
1C — 2.83% 2,08 1.41 1.66% 0.58 0.17 1.00
2A - 0.75 1.42 1.17 2.25% 3.00% 1.83*
2B — 0.67 0.42 1.50%  2.25% 1.08
2C - 0.25 0.83 1.58%  0.41
3A — 1.08 1.83%  0.66
3B — 0.75 0.42
3C — 0.83
4B

<a): Mean scores were calculated from organoleptic test for color,

taste, odor, firmness, and turbi~

dity of fluid of canned boiled oysters after 5 months storage,

{b): The least significant range was 1.45.

The explanation of codes are the same as Table 6.
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