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DISCOLORATION OF CANNED BOILED OYSTER*

Kang-Ho LEE*, Wi~-Kyung CHOE, Jae-Hyeung PYEUN** and Mu-Nam Kim#*

Discoloration of canned boiled oyster namely greening, yellowing and browning often occur separ-
ately or associatively in the storage of the product. Greening is mainly caused by the appearance of
chlorophyll and its derivatives on the surface around the digestive diverticula of the oyster and
yellowing by dispersion of carotenocid. Browning reactions by sugar amino condensation or enzymatic
action, tyrosinase, also cause an undesirable color development.

In this paper, the stability and the changes in distributional or partitional ratio of chlorophyll and
carotenoid pigment of meat vs viscera in raw and canned oyster during six month storage in order
to measure the dispersion rate of both pigments between meat and viscera,and to evaluate the feas-
ibility of discoloration of oyster meat. The development of brownish pigment and the loss of free
tyrosine in oyster were also determined to compare the readiness of color development. In addition
the influence of processing and storage conditions to the dispersion rate and the tendency of
discoloration, and finally the effect of inhibitor were discussed.

The results showed that greening or yellowing was initiated by the dispersion of chlorophyll or
carotenoids from viscera to the meat of oyster, and the dispersion rate of carotenoid was much higher
than the chlorophyll®s, so that, yellowing appeared a leading reaction of discoloration. The dispersion
rate was obviously fastened by raising the temperature in the process of sterilization and storage.
Consequently, the low temperature storage could largely retard the occurance of yellowing or greening
of oyster meat.

The pH control of canned oyster did not seem to affect the dispersion of pigment but signifi-
cantly did on the stabijlity of the pigments.

Browning by the reaction of sugar-amino condensation and enzymatic oxidation of tyrosine was
positively detected in canned oyster meat. The development of brownish color was influenced rather
by the storage temperature than the heating process.

Addition of sodium sulfite in can or treating the boiled oyster with sulfite solution prior to filling
seemed possibly inhibit the color development particularly in cold-storaged oyster meat.
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Table 1. Preparation of samples, canned boiled-oyster

Sterilization
Code Other treatments
Temp(°C) Time(min. )
C 116 60
4 116 60 pH was adjusted to 4, 7, 9 respectively
7 116 60 with citric phosphate buffer
9 116 60
10 110 70
12 112 70
16 116 30
23 123 60
S 116 60 M/30 Na, SO, soln. added
Treated with M/50 Na,SO; soln. for
1 116 60 30 min. before filling
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Table 2. Total chlorophyll and carotenoid distribution in muscle and viscera of
raw oyster and the ratio of muscle vs viscera

Cod Chlorophyll(rg/g) Carotenoid(zg/g)
ode
Muscle Viscera Ratio(M:V) Muscle Viscera Ratio(M:V)

75—12—21 19 584 1:31 20 1,516 1:76
75—-12—31 15 480 1:33 13 998 1:75
76— 2—19 10 580 1:58 12 515 1:46
76— 4—15 13 860 1:65 12 478 1:4
Average 14 653 1:49 14 805 1:58
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Table 3, Stability of chlorophll in canned boiled oyster during storage
at different conditions for six months

Storage Chlorophll retention(ug/g) Ratio
Code
Temp(°C) Viscera Muscle Muscle vs Viscera
10 Rm. Temp. 24 612 1:26 B
16 Rm. Temp. 22 600 1:28
23 Rm. Temp. 33 595 1:16
4 Rm. Temp. 15 411 1:24
7 Rm. Temp. 20 560 1:28
9 Rm. Temp. 20 632 1:31
12 2°C 15 637 1:44
23 2°C 16 616 1:40
16 55°C 44 568 1:13
23 55°C 38 560 1:15
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Table 4. Degradation of chlorophyll in canned boiled oyster during storage for six months.
Absorbance at 652 and 667 nm were measured as converted products of chlorophyll

Absorbancce X 1,000

Code %t;;age(oc) Muscle(nm) o Vlspf}ja&zzt)__
652 662 667 652 662 667
10 Rm. Temp. o 14 27 24 66 148 160

16 Rm. Temp. 17 27 29 38 87 95

23 Rm. Temp. 21 32 37 59 82 86

4 Rm. Temp. 8 14 19 24 52 64

7 Rm. Temp. 8 23 25 25 55 62

9 Rm. Temp. 9 14 16 32 74 80

12 2°C 7 12 14 36 75 78

23 2°C 7 13 16 42 72 76

16 55¢ 21 40 62 25 56 61

23 55 17 3 47 27 55 60
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Flg 1, Changes in chlorophyll distribution of
muscle and viscera during storage for
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Table 5. Stability of carotenoid pigment in canned boiled oyster during storage at
different conditions for six months

Codo Storag o Carotenoid retention(ug/,g _ Ratio
temp(°C) Muscle Viscera Muscle vs Viscera
10 Rm. temp. 48 441 1: 9
16 Rm. temp. 48 416 1: 8
23 Rm. temp. 50 363 1: 7
4 Rm. temp. 51 333 1: 8
7 Rm. temp. 37 412 1:11
9 Rm. temp. 50 426 1: 9
12 2°C 24 544 1:23
23 2°C 30 464 1:16
16 55°C 64 181 1: 4
23 55°C 32 130 1: 4
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. Loss of free tyrosine and development of brown pigment by sugar-pmmo

reactions in canned boiled oyster during storage 7

Free tyrosine(mg%)

Brown pigment (OD at 420nm)

Code
Muscle Viscera Muscle Viscera
" Raw oyster 5.58 6.47 T es100 o2
pH controlled, stored at room temperaure
4 4,08 3.93 1. 094 1.143
7 5.07 4.48 1, 290 1,307
9 5.20 4.98 1,111 1,284
Sterilized, stored at room temperature
110°C 4,15 4, 22 1,333 1,129
112°C 3. 86 3.06 1,583 1,215
116°C 3.23 2.82 1,178 1. 103
123°C 4,24 4,48 1.094 1,176
Inhitor, Na,SO; soln, used, stored at room temperature
Added in can 6.02 5.00 0,922 0.882
Treated before filling 5. 11 4,95 1.020 0. 964
Sterilized, stored at 55°C
116°C 2.30 2.10 1. 960 1. 887
123°C 2,52 2.37 1.127 1. 299
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Table 7. Changes in free reducing sugar and amino acid nitrogen of canned boiled
oyster during storage at room temperature and 55°C

Free reducing sugar (wig%)

Free amino nitrogen (wmg2%)

Code
Mauscle Viscera Muscle Viscera
Raw oyster 136.0 155.0 224.0 298.0
pH controlled, stored at room temperature
4 91.0 88.0 44,5 48.5
7 101.0 91,0 44.5 46.0
9 93.5 85.0 40.5 44.5
Sterilized, stored at room temperature
110°C 101.0 95, 0 41.0 43.5
112°C 108.0 91.0 41.5 43.5
116°C 107.0 93.0 42.0 49.0
123°C 105.0 94,0 44.0 49,5
Inhibitor, Na,SO; soln, used, stored at room temperature
Added in can 114.0 98.0 44.5 46.0
Treated before filling 111.0 94.0 45,2 46,3
Sterilized, stored at 55°C
116°C 113, 0 79.0 54,5 53.0
123°C 95.0 54.0 60. 5 52.0
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