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Chapter IIT

REGULTS

l. Biochemical Analyses in Field Specimens

1.1 3Biochemical analyses in various tissues

Ziochemical componenty total solid and water
content, proteins, lipids, carbohydrates in the mantle
tissue, non-mantle tissue and total tissue were given in
Table 1,2,3 and 4 respectively. The percentage were
given in both wet weight level and dry weight 1level.
Standard deviations for each biochemical mean value in
relation to the wet weight percentage were alsc given.
Monthly variations in biochemical composition profile in
various tissues were shown in Figure 2. Ceasonal variations
in biochemical compositio= in mantle, non-mantle and total
tissue were shown in Figure 3,4,5 respectively. Analysis of
Variance was applied to determine the differences in bio-
caemical composition in various tissues. The T calculated
values were shown in the farthest right-handed side columm
of each table (Table 1,2,3 and 4). The F values were

calculated for each season of the vear,

F-value from the table of 7 :-
F = 0,05 (2,9) = 4,26
The symbol "i” indicated the standard deviation values,Thus

it can be concluded according to each component as followed:
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Fable 1 3easonal variations in total solid and water content in

mantle, non-mantle

and total tissue in Mytilus viridis,
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Table 2 Seasonal variations in proteins in mantle, non-mantle and

total tissue in Mytilus wviridis
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Table 3 Seasonal variations in lipids in mantle, non-mantle and total

tissue in Mytilns viridis
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Month

Carbohydrate’ Component (in percentage)
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Table 4 total

tissue in Mytilus viridis

Seasonal variations in Carbohydrates in mantle, non-mantle and

Al o
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l.1.1 Total solid

IFor each season, the total solid in the mantle,
non-mantle and total tissue were always the same at 5%.level
of significance., Water content was given in relation to
total solid, It followed the same pattern as the total

solid since these two values were interconvertible.

1.1.2 Protein content

In the mantle, non-mantle and total tissues,
there was no significant differences in proteins for
winter and rainy season at 5% level of significance. But
in summer, the protein content varied in the mantle, non-
mantle and total tissue at 5% level of significance. The

mantle tissue showed the least content of proteins,

1.1.3 Lipid content

The lipid contents in the mantle, non-mantle
and total tissues did show variation in each season at 5%
level of significance, The highest lipid content usually
occurred in the non-mantle tissue since this included the

viscera organs,

1,1.4 Carbohydrate content

There was no difference in the mean value of
carbohydrates for each season in the mantle, non-mantle

and total tissues at 5% level of significance.
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1.2 Seasonal changes in biochemical composition

Seasonal changes of each component namely total
solid and water content, proteins, lipids, and carbohydrates
were also given in Table 1,2,3 and 4 respectively, Seasonal
variations in total solid, water content, proteins, 1lipids
and carbohydrates were shown respectively in Figure 6,7,8,9
and 10, Analysis of Variance was also applied here to
determine whether there was any difference in the mean
value of each biochemical composition in wvarious tissue for
each season, The F calculated velues were given in the

bottom row of each table.

F-value from the table of F :-

F = 0,05 (2,9) = 4,26
The results were concluded as followed: -

l1.2.1 Total solid

There was no difference in the total solid in
fotal tissue according to the season at 5% level of signi-
ficance., But at the gsame level of significance,total solid
did show seasonal variation in the mantle and non-mantle

tissues,

1,2.2 Protein content

Protein content did show seasonal variation
in various tissues at 5% level of significance. The protein

content tended to increase from winter to rainy season in

11666445 ¢
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the mantle and non-mantle tissues. The highest protein
content was found in September, This was not the same for
the total tissue because the protein value fluctuated., The

highest value was found in April.

1.2.3 Lipid content

Lipid content did not show seasonal variation
in the mantle and total tissues at 5% level of sigmificance.
But in the non-mantle tissue, the lipid content tended to
show the seasonal variaticn at the same level of signifi-
cance, The lipid content was decreasing from October 1974
toward September 1975, The lowest value was found in

September.,

1.2.4 Carbohydrate content

Carbohydrate content significantly showed the
seasonal variation for all tissues. The carbohydrate
content was increasing towerd the month of September, But
in the mantle tissue, it was increasing rapidly until

September when it decreased,

1.3 Biochemical composition according to growth

The size, measured as total shell length for each
month, was given in centimeters shown in each table., All
the biochemical composition happened to be related to the
size as shown in Figure 18,19,20 respectively. The total

solid, protein content and carbohydrate content seemed to
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increase correspondingly with growth, But for the lipid
value, this was the opposite., The linid value declined as

the animals beceme larger in size.

1.4 The relationship among these biochemical

composition

Since proteins were the major component in
various tissues, the balance between carbohydrates and
proteins in tissues could be expressed, in term of the
carbohydrates: proteins ratio, The profile was constructed
in Figure 11, The lipids: proteins ratio was also deter-
mined and shown in Figure 12, The carbohydrates:sproteins
ratio tended to increase toward the summer. This was the

opposite for the lipids: proteins ratio,

2. Biochemical Analyses in Laboratory Specimens

The size of the specimens kept in the laktoratory for
the one month interval was about 5.0 cm in length, Bioche-
mical composition in these spécimens were compared with
biochemical composition in the field specimen of the same
month and of approximately the same size, The results were
shown in Table 5 both in wet weight level and dry weight
level, GStandard deviations were calculated in relation to
the wet weight percentages, Student's t-test was applied
here as a test for the significance of the difference

between the two means., The t-values were given in Table6,
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Laboratory (in wat weight . Field (in wet weight level
level percentage) percentage )
Componenta T T | N o iy oY A S g e !
Mantle Non-Mantle Total | Mantle Non-Mantls Total |
, I
[ |
Total solid |13.k00 i 12,700 12,800 13.500 | 14.500 } 15,900 |
| +0,020 +0.035 | :0.100 :0.150 10.300 | 16.030 !
| _ i
Water content! 86,600 87.300 87.20C0 B6.500 85.500 84,100
Proteins 9.6668 9,3703 [ 10.2490 9.2650 10,6147 10.4877 |
+0.0568 +0,0190 | +0.0275 +0.0130 +0.0757 +0,0420
Lipida 0,2096 0.1707 0.1437 0.2035 ©.%016 0.27%5 F
+0,0104 +0.0255 +0.0553 +0.0209 +0.0473 +0.0270
; " !
Carbohydrates 0, 5080 6,h667 0.4334 0.8120 0.8180 00,3220
+0.0001 +0,0080 +0,0040 +0.0094 +0.0053 +0.0069 5,
Laboratory (in dry waight level . Field (in dry weight level
percentage) percentage)
Eesbomponents Lo o - (iWEe—— — el
Mantle Non-Mantle F-Total i Mantle . Non-Mantle Total
s —
[ |
Protedns 72,1493 73.7819 £0.0703 68.6296 | -73.2048 65,9604
Lipids 1.5642 1.3440 1.1226 1,507 2,.0%00 LTh77
Carbohydrates | 3,7910 3.6748 3.3859 6,0148 5.6414 2.0252

Table 5 - Comparison in biochemical compoaitions between

laboratory specimans and fielg specimens of Mytilus

viridis
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| Student's t - test

Components e
! |
E mantle ;non-mantle} total
R | | + -
| |
! 1’
Total solid t = 1,1442 |t = 10,3211 t:= 51,4096
7B S ;
Froteine t'= -11.9583| ¢t = 27,5920 t = 0,2504
|
| i
Lipids t = -0,3567 |t = B’lh%; t = 3.8254 !
i
Carbohydrates |t = 56,2963 |t = 46,8400 t = -24,2174
cee o GHULALONGKORN UUNIVERSITY. |

Table 6 — t - values in Student's t test which
applied to determine the differences in
rmean value between the laboratory specimens

and the field specimens.
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t-value from the table of t :=-
t = 0,05 (d.f. =1) = 12,71

The results were concluded as followed

2.1 Total solid

Comparison between the total solid and the water
content in laboratory specimens and in field specimens were
shown in Figure 13, and Figure 14, Total solids in both
specimens were approximately the same in the mantle ard the
non-mantle tissue, There was a significant difference in
the total solid in the total tissue at 5% level of signifi-

cance., Total solid was lower in laboratory specimens,

2,2 Protein content

Histograms showing the protein content in
laboratory specimens and in field specimens were shown in
figure 15. The t-test value for the non-mantle tissue was
greater than the t-value from the table. That means there
was significant variation in the protein content found ir
the laboratory specimens and in the field specimens at 5%
level of significance., This was not true for the mantle
and total tissues because the proteins in both specimens

were approximately the sane,

2,3 Lipid content

The lipid contents in laboratory specimens and
field specimens showed no significant differences at 5%

level of significance as shown in Figure 16.
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2.4 Carbohydrate content

There were significant differences in carbohydrate
contents found in various tissues in both field and labora-
tory specimens at 5% level of significance. Histograms
showing this comparison were shown in Figure 17. The
carbohydrates in field specimens tended to be higher than
those..in the laboratory, exclusive of the carbohydrates in

total tissue.

3. Biological Analyses in Field Specimens

3.1 Reproductive state

The results were shown in Table 7, given in gonad
condition index. The mussels of smaller size ( 1,0-1.5 cm)
found in October 1974 mostly fell into stage O in the gonad
developmental stages The mantle waAs thick and no gametes
were observable, The gonad cendition index increased toward
the month of September when most of the specimen were in
stage 3 and stage 4 recently spent stage. Comparing the
gonad condition index data to those of the biochemical
composition data, it could be concluded that the protein
component and the carbohydrate component seemed to correlate
with the changes in gonad condition index. As the gonad
condition index increased, the protein component and the
carbohydrate component in various tissues also increased
with very few exceptions, At the beginning of the rainy

season, the carbohydrates reached the maximum value. They



42

iﬁo.or animals in differeat atages of gonud development
i

Gonad

Condition Index

Months
Stage O Stage 1 Stage 2 Stage 3 Stage 4
Oct.1974 10 - - - - o]
Nov,1974 2 8 - - - 0,8
Dec.1974 - 8 - - - 2 G |
Jan.l9é5 - a 2 - - 1.2
.
Feb.1975 - 7 3 - = 1.3 !
Mar.ig973 - 7 2 1 - 1.4
Apr.i97s - 6 - 3 - 1.7
May 1975 & 1 9 =~ - 1.9
-
Jun.1%75 - 2 3 4 i 2.4
Julyig75 - 1 4 4 1 2.5
Aug.1975 - - 3 5 2 2,9
- Septl?75 - - - 5 5 3.5

Table 7 ~ Sez2sonel variations in gonad conditicn index of

Mytilus viridis
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decreased toward the end of the season in September., This
was the opposite to the gonad condition index. It increased
and reached its maximal value in September, Frofiles
showing seasonal variations in biochemical composition in
relation to the gonad condition index in the mantle, non-

2

mantle and total tissue were in Figure 18,19,20 respectively.

3.2 Nutritional state

The degree of fullness of stomach and relative
abundance (%) of food in stomach contents were given in
Table 8, The stomachs were mostly in the full class.,
Detritus and a wide variety of live planktonic organisms;
diatoms and dinoflagellates were usually ingested by the
mussel, Care was taken to differentiate diatoms in the
stomach content into two groups: the centrics diatom and
pennates diatom, Identification o0f each species has not
been done. Dxamples of centrics diaton found in the stomach

contents were Coscinocdiscus, Chaetoceros., The pennates

diatom that were common in the stomach contents were

lavicula eand litzchia, Dinoflagellates such as Prorocentrum
were also distinguished. OCnly these three importart groups
were counted in the stomach contents and the relative
abundance in percentage of these three groups were calculated .
Centrics diatoms were found most abundant in all stomach

contents, while the dinoflagellates were the least abundant,

The nutritional state in the stomach of this mussel could

not clearly e related to the biochemical composition,
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