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Figure 47: Damaged old leaf in distilled water 

 

 

Figure 48: Shows the amounts of total carbohydrate and fucose being excreted by the 

damaged old leaf placed in sea water during 7 days. 

 

The fucose and total carbohydrate released from the damaged old leaf in sea waters, Figure 

46, shows an increase with time. The total carbohydrate and fucose are released at a similar 

rate. 

 

New Leaf in Sea Water (NLs) 

 

New leaf from the live algae were cut and placed in sea water and the samples were taken out 

at regular intervals for 7 days. The graph below shows the concentration of total carbohydrate 

and fucose being excreted by damaged new leaf placed in sea water. The graphical trend 
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shows that fucose is not the main component among the total carbohydrates being extruded 

from the damaged algal new leaf. The concentration of fucoidan coming out from algae is 

very low compared to the total carbohydrates that are coming out from the algae.  

 

Figure 49: Damaged New leaf in sea water 

 

 

 

Figure 50: Shows the concentration of total carbohydrate and fucose being excreted by 

damaged new leaf  in sea water during 7 days 

 

The carbohydrates released form the new leaf in sea water, Figure 50, shows an increase with 

time. The overall release of total carbohydrates from the new leaf seems to be high, after 7 

days the total carbohydrate released form the new leaf are around 2500-3000 mg/kg wet 

weight of algae. 
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Figure 51: Shows the total amount of fucose being excreted by the damaged new leaf in sea 

water during 7 days 

 

The fucoidan released from the new leaf in sea water, Figure 51, shows a general increase 

with time. But the overall release of fucose is low compared to the release of total 

carbohydrates from the algae. After 7 days the fucose released form the  damaged new leaf 

was around 140-160 mg/kg wet weight of algae. 

 

Stem in the Sea Water (Ss) 

 

Stem from live algae were cut and placed in distilled water and the samples were taken out at 

regular intervals for 7 days. The samples showed a peculiar color when analyzed for the total 

carbohydrate content by phenol sulphuric acid analysis and thus the results for total 

carbohydrate being excreted by damaged stem placed in sea water were not obtained. The 

fucose content that might be leaking out from the algae was specifically determined. 
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Figure 52: Damaged stem placed in distilled water 

 

 

 

 

Figure 53: Shows the amount of total carbohydrate and fucose being excreted by damaged 

stem in sea water during 7 days 

 

The amount for total carbohydrate obtained for the damaged stem in sea water i.e. Figure 53, 

are unreliable as they gave an unusual color when detecting for total carbohydrate in phenol-

sulphuric acid method.    
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Figure 54: Shows the total amount of fucose being excreted by the damaged stem in 

distilled water during 7 days 

 

The fucose released from the stem in sea water, Figure 54, was reliable quantified. The 

fucose content released by the stem in sea water increased with time. And after 7 days the 

fucose content was found to be around 50 mg/kg wet weight of algae. 

 

6. Polyphenols 

 

Marine brown algae can release organic substances into the surrounding water (Ragan and 

Jensen 1979) and among these metabolites are also polyphenols (Geiselman and McConnell 

1981). Polyphenols may be present in large quantities in brown algae. These polyphenols can 

be released into the surrounding under stress conditions (Sieburth and Jensen 1970).  

Some of the samples that were collected from specific algal parts placed in water gave a 

peculiar color in phenol sulphuric acid. It was assumed that the peculiar colour might be due 

to the presence of polyphenols. A uv-spectrophotometric method was used to measure the 

presence of polyphenol. 

 

6.1 Samples 
 

The samples that gave a peculiar color in the phenol sulphuric acid analysis were; old leaf 

placed in distilled water (Old), stem in sea water (Ss) and whole plant in distilled water 

(Wpd). 
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6.2Wavelength spectrum 
 

A wavelength spectrum was prepared. The graph below shows the wavelength spectrum 

obtained for the old leaf both in sea water and in distilled water at wavelengths ranging from 

240nm to 300 nm. 

The samples used to make the absorbance spectrum were OLd-09 (7 days) and OLs-09 (7 

days). A 0.01% phenol was used as a reference. 

 

 

 

Figure 55: Wavelength spectrum for OLd-09 and OLs-09 

 

The spectrum shows that pure phenol (0.01%) gave a peak at 269 nm suggesting that phenols 

gives a higher absorbance at 269 nm. Both the algal samples also showed a peak at 269 nm 

which suggested that phenols were present in the algal samples.   
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6.3 Presence of phenols 
 

Whole Plant in Distilled Water, (Wpd) and Whole Plant in Sea Water, (Wpds) 

A graph was plotted for whole plants placed both in distilled water and sea water for 

detection of phenols. The samples collected for 7 days were measured at 269 nm 

wavelength.  

 

 

Figure 56: Absorbance of Wpd and Wps at 269 nm 

 

The Whole plant placed in distilled water was diluted 15 times more compared to the samples 

from whole plant sea water. The whole plants placed in distilled water, initially, gave a 

peculiar color with phenol sulphuric acid analysis and its response at 269nm is 5 times more. 

This suggests that the whole plant in distilled water might released 5 times more polyphenols 

into its surround than the whole plant placed in sea water. The higher concentration of these 

polyphenols might have given a peculiar color for the phenol sulphuric acid analysis.  
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Old Leaf in Distilled Water (OLd) and Old Leaf in Sea Water (OLs) 

 

The old leaf placed in distilled water gave a peculiar colour when detecting for the total 

carbohydrate contents with phenol sulphuric acid method while old leaf placed in sea 

water showed no strange colour with phenol sulphuric acid analysis.  The OLd-09 and 

OLs-09 samples were measured at 269nm to check the presence or absence of phenols. 

The table below shows the comparison for any phenol release.  

 

Table 4: Absorbance at 269 nm for OLd and Ols 

 

 

Old leaf in distilled water  

(OLd) 

Old leaf in sea water                                                                                                   

(OLs) 

Absorbance at 269 

nm 0,642 0,617 

Dilution factor 6 3 

 

The old leaf placed in distilled water shows a 3 times higher absorbance compared to 

the old leaf placed in distilled water. This shows that old leaf placed in distilled released 

3 times more polyphenols compared to the Old leaf in distilled water. The higher 

concentration of these polyphenols might have reacted and gave a peculiar colour for the 

phenol sulphuric acid analysis. 

 

Stem in Distilled Water (Sd) and Stem in Sea Water (Ss) 

 

The stem in placed in sea water gave a peculiar colour with phenol sulphuric acid while 

the stem placed in distilled water showed no strange colour with phenol sulphric acid. It 

was assumed that stem in sea water might have released polyphenols that might have 

interfered with the phenol sulphuric acid analysis. The Sd-09 and Ss-09 samples were 

measured at 269nm to check the presence or absence of phenols.  
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The table below shows the comparison for any phenol release.  

 

Table 5:  Absorbance at 269 nm for Sd-09 and Ss-09 

 

 

Stem in distilled water (Sd) Stem in sea water (Sd) 

Absorbance at 269  

nm                       0.650 0.680 

Dilution factor 1 3 

 

The stem placed in sea water  gives a 3 times higher absorbance compared to the stem 

placed in distilled water. This shows that stem placed in sea water have released 3 times 

more polyphenols that might reacted and gave a strange colour with phenol sulphuric 

acid. 

 

 

6.4 Induced fucoidan production upon external damage  

 

The L. hyperborea parts that were placed in extraction solution for 7 days were taken out and 

dried. They were then analyzed for the total fucoidan content. The total remaining content of 

fucoidan from these algae was compared to the total contents of fucoidan of the live algae (in 

the start of experiment) to check for any increase or decrease of fucoidan contents. The 

following results were obtained. 
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Old Leaf: 
 

Old Leaf in Distilled Water (OLd) 

 

 

Figure 57: Induced production of fucoidan for OLd 

 

 

Old Leaf in Sea Water (OLs) 

 

 

Figure 58: Induced production of fucoidan for OLs 
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New Leaf: 

 

New leaf in Distilled Water (NLs) 

 

 

Figure 59: Induced production of fucoidan for NLd 

 

 

 

New leaf in Sea Water (NLs) 

 

 

Figure 60: Induced production of fucoidan for NLs 
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Stem: 

 

Stem in Distilled Water (Sd) 

 

 

 

Figure 61: Induced production of fucoidan for Sd 

 

Stem in Sea Water (Ss) 

 

 

 

Figure 62: Induced production of fucoidan for Ss 
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The results showed increase and/or decrease in fucoidan contents for the live algae and after 

being damaged and placed in sea water and distilled water, releasing its fucoidan for 7 days. 

Several dried algae samples were showing an increased content of fucoidan after the 

extraction for 7 days. However, to determine any increase or decrease for the total fucoidan 

content of the algae after damage is difficult. The algae might release many polysaccharides, 

polyphenols, salts and proteins into its surroundings. This release of metabolites and organic 

substances would influence the total fucoidan content per dry weight. The fucoidan content 

per dry weigth might increase for the algae due to the release of these other organic 

substances. So, the hypothesis remained unclear whether any external damage stimulates the 

produce fucoidan in the algae. But it has been observed that the damaged alga releases 

fucoidan into the surroundings.    
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7. Conclusion 

 

Whole algae of L.hyperborea submerged in distilled water and seawater in darkness and at 

4
o
C were found to release very low amounts of both total carbohydrates and fucose. The 

release of total carbohydrate from plants in seawater gave a maximum of 100 mg/kg wet 

weight of algae while the whole plant placed in distilled water could not be reliably 

determined as it gave an unrealistic color for phenol sulphuric acid analysis. The release of 

total carbohydrate from old leaf in distilled water also showed an unrealistic color for phenol 

sulphuric acid analysis and thus could not be determined reliably, while the release of fucose 

from old leaf was found to increase up to about 400 mg/kg wet weight of algae. The old leaf 

in seawater, both the total carbohydrate and fucose was found to increase and to about 400 

mg/kg wet weight, i.e. almost all carbohydrate released from the old leaf is thus fucoidan. For 

the release of total carbohydrate from new leaf in both distilled water and seawater were 

found to increase to up to around 2500-3000 mg/kg wet weight. The release of fucose from 

new leaf both in fresh water and seawater were found to increase up to around 120-140 

mg/kg wet weight of algal i.e. very much lower compared to the total carbohydrate content 

released from the damaged new leaf. 

The stem in distilled water, showed an increase up to around 200 mg/kg wet weight for total 

carbohydrate, while fucose increased up to 50-100 mg/kg wet weight, i.e. about half of the 

carbohydrate released from the stem is fucoidan. The release of total carbohydrate from stem 

in seawater could not be reliable determined. The release of fucose from stem in seawater 

was found to increase to about 50 mg/kg wet weight, which was not very different from the 

release of fucose from stem in distilled water.  

Generally, the whole plants both in distilled water and seawater gave a very much lower 

amounts (on the level of few percent) for fucoidan released, compared with the release of 

fucoidan from the damaged parts of the plants. No large differences between the release from 

whole plants and the parts of the plants in distilled water as compared to seawater could be 

found. But, the release of fucoidan from the individual plant parts compared to the whole 

plants was quite different. The old leaf released almost exclusively fucoidan, where new leaf 

released quite low amounts (around 10 %) and stem releasing about half of the total 

carbohydrates as fucoidan. 
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The total carbohydrates contents of the whole plant in distilled water, old leaf in distilled 

water and stem is sea water could not be determined reliably. The samples from these algae 

gave a higher absorbance at 269nm which is in the range of polyphenols. The algae samples 

that gave a reliable color in phenol sulphuric acid method, showed a relatively lower 

absorbance at 269 nm. This might suggest that more polyphenols might have been released 

by the algae parts that show a peculiar color with phenol sulphuric acid analysis.   

The fucoidan content of algal samples, before and after the extractions were determined. 

Several dried algae samples were showing an increased content of fucoidan after the 

extraction but this could have been caused by a faster release of other compounds e.g. 

laminaran, proteins, salts and phenols, resulting in a counterfeit increase of the fucoidan 

amount. The determined change in content was too small to answer that question precisely. 

So, if fucoidan is produced by the plant in respond to damage could neither be proved nor 

disapproved. 
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Release of total carbohydrate from algae

Sample:

Setup Plant Part Dry weight [g]Wet weight [g]Water Vol. [L]

Wpd Old leaf 329,4 1647 distilled 21

Procedure:

Sample 0 1 2 3 4 5 6 7 8 9 11

Time --Blank-- 1,25 7 24 48 72 96 120 144 170 --Stand.-- [h]

Sam. Conc. --Blank-- 1 [mg/ml]

Sam. Vol. --Blank-- 200 200 100 100 100 50 50 50 50 100 [µl]

Dest. Water 2000 1800 1800 1900 1900 1900 1950 1950 1950 1950 1900 [µl]

Phenol 500 500 500 500 500 500 500 500 500 500 500 [µl]

Sulphuric acid 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 [µl]

D.F 10 10 20 20 20 40 40 40 40 20

Volume before freeze drying 381,2 389,5 421,4 227,8 258,3 194,6 205,9 211,5 217,1

Volume after freeze drying 15 15 15 15 15 15 15 15 15

Absorbance 485 [nm]

Parallel 1 0,000 0,429 0,667 0,670 0,691 0,723 0,731 0,818 0,776 0,668 0,430 [nm]

Parallel 2 0,001 0,430 0,689 0,624 0,688 0,686 0,729 0,818 0,768 0,625 0,436 [nm]

Parallel 3 0,002 0,441 0,726 0,631 0,701 0,768 0,751 0,821 0,741 0,643 0,463 [nm]

Average 0,001 0,433 0,694 0,642 0,693 0,726 0,737 0,819 0,762 0,645 0,443 [nm]

Total carbohydrate in sample --Blank-- 469,397 746,702 1382,057 1491,986 1560,780 3169,787 3518,723 3274,752 2779,716 44,844 [µg/ml]

Total carbohydrate in sample --Blank-- 18,471 28,756 49,195 98,243 90,638 244,331 256,342 232,252 192,058 [mg/L]
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Release of fucose from algae

Sample:

Setup Plant Part Wet weight [g]Wet weight [g]Water Vol. [L]

Wpd Old leaf 329,4 1647 distilled 21

Sample Dis.Water Sea water 1 2 3 4 5 6 7 8 9

Time --Blank-- --Blank-- 1,25 7 24 48 72 96 120 144 170 --Stand.-- [h]

Sam. Conc. 0,5 [mg/ml]

Sam. Vol. --Blank-- --Blank-- 200 200 200 200 200 200 200 200 200 100 [µl]

NaOH (1 M) --Blank-- --Blank-- 0 0 0 0 0 0 0 0 0 0 [µl]

Buffer (Btl. 1) 400 400 400 400 400 400 400 400 400 400 400 400 [µl]

Dest. Water 2260 2260 1960 1960 1960 1960 1960 1960 1960 1960 1960 2060 [µl]

NADP+ (Btl. 2) 50 50 50 50 50 50 50 50 50 50 50 50 [µl]

Enzyme (Btl. 3) 10 10 10 10 10 10 10 10 10 10 10 10 [µl]

Dilution Factor --Blank-- --Blank-- 13 13 13 13 13 13 13 13 13 26

Absorbance before adding enzyme

Parallel 1 0,000 0,002 0,099 0,153 0,248 0,271 0,291 0,433 0,329 0,283 0,198 0,005 [nm]

Parallel 2 -0,005 0,005 0,122 0,142 0,242 0,275 0,287 0,418 0,331 0,272 0,187 -0,014 [nm]

Parallel3 -0,003 0,011 0,130 0,146 0,221 0,261 0,295 0,424 0,324 0,264 0,189 0,002 [nm]

Average -0,003 0,006 0,117 0,147 0,237 0,269 0,291 0,425 0,328 0,273 0,191 -0,002 [nm]

Absorbance after adding enzyme

Parallel 1 0,000 0,007 0,100 0,198 0,299 0,302 0,333 0,499 0,399 0,313 0,267 0,755 [nm]

Parallel 2 -0,005 0,003 0,138 0,176 0,290 0,307 0,322 0,501 0,406 0,322 0,265 0,745 [nm]

Parallel3 -0,002 0,001 0,157 0,178 0,321 0,306 0,324 0,511 0,401 0,325 0,257 0,769 [nm]

Average -0,002 0,004 0,132 0,184 0,303 0,305 0,326 0,504 0,402 0,320 0,263 0,756 [nm]

Volume before freeze drying 381,2 389,5 421,4 227,8 258,3 194,6 205,9 211,5 217,1 [ml]

Volume after freeze drying 15 15 15 15 15 15 15 15 15 [ml]

Fucose

Difference betweenAbs 0,000 -0,002 0,015 0,037 0,066 0,036 0,035 0,079 0,074 0,047 0,072 0,759 [nm]

Conc. In cuvette -0,004 -0,070 0,360 0,929 1,675 0,903 0,886 1,989 1,870 1,183 1,811 19,292 [µg/ml]

Conc. In sample --Blank-- --Blank-- 4,722 12,167 21,944 11,833 11,611 26,056 24,500 15,500 23,722 505,444 [µg/ml]

Concentration of fucose in sample --Blank-- --Blank-- 4,722 12,167 21,944 11,833 11,611 26,056 24,500 15,500 23,722 [mg/L]

Concentration of fucose in sample --Blank-- --Blank-- 0,186 0,469 0,781 0,779 0,674 2,008 1,785 1,099 1,639 [mg/L]
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Release of total carbohydrate from algae

Sample:

Setup Plant Part Dry weight [g]Wet weight [g]Water Vol. [L]

Wps Whole Pl. 324,0 1620,0 seawater 17

Procedure:

Sample 0 1 2 3 4 5 6 7 8 9 11

Time --Blank-- 1,25 7 24 48 72 96 120 144 170 --Stand.-- [h]

Sam. Conc. --Blank-- 1 [mg/ml]

Sam. Vol. --Blank-- 200 200 200 200 200 200 200 200 200 100 [µl]

Dest. Water 2000 1800 1800 1800 1800 1800 1800 1800 1800 1800 1900 [µl]

Phenol 500 500 500 500 500 500 500 500 500 500 500 [µl]

Sulphuric acid 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 [µl]

D.F 10 10 10 10 10 10 10 10 10 20

Volume before freeze drying 389,5 421,4 427,8 217,8 228,3 191,6 211,9 201,5 221,1

Volume after freeze drying 15 15 15 15 15 15 15 15 15

Absorbance 485 [nm]

Parallel 1 0,000 0,067 0,079 0,087 0,105 0,108 0,118 0,128 0,129 0,131 0,430 [nm]

Parallel 2 0,001 0,063 0,067 0,089 0,109 0,118 0,113 0,129 0,132 0,132 0,436 [nm]

Parallel 3 0,002 0,060 0,078 0,087 0,101 0,115 0,121 0,124 0,135 0,135 0,463 [nm]

For Carbohydrate

Average 0,001 0,063 0,075 0,088 0,105 0,114 0,117 0,127 0,132 0,133 0,443 [nm]

Total carbohydrate in sample --Blank-- 75,780 87,837 101,667 120,106 129,326 133,227 143,511 148,830 149,539 44,844 [µg/ml]

total carbohydrate in sample --Blank-- 2,918 3,127 3,565 8,272 8,497 10,430 10,159 11,079 10,145 [µg/ml]
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Release of fucose from algae

Sample:

Setup Plant Part Dry weight [g]Wet weight [g]Water Vol. [L]

Wps Whole Pl. 324,0 1620,0 seawater 17

Procedure

Sample Dis.Water Sea water 1 2 3 4 5 6 7 8 9

Time --Blank-- --Blank-- 1,25 7 24 48 72 96 120 144 170 --Stand.-- [h]

Sam. Conc. --Blank-- --Blank-- 0,5 [mg/ml]

Sam. Vol. --Blank-- --Blank-- 200 200 200 200 200 200 200 200 200 100 [µl]

NaOH (1 M) --Blank-- --Blank-- 0 0 0 0 0 0 0 0 0 0 [µl]

Buffer (Btl. 1) 400 400 400 400 400 400 400 400 400 400 400 400 [µl]

Dest. Water 2260 2260 1960 1960 1960 1960 1960 1960 1960 1960 1960 2060 [µl]

NADP+ (Btl. 2) 50 50 50 50 50 50 50 50 50 50 50 50 [µl]

Enzyme (Btl. 3) 10 10 10 10 10 10 10 10 10 10 10 10 [µl]

Dilution Factor --Blank-- --Blank-- 13 13 13 13 13 13 13 13 13 26

Absorbance before adding enzyme

Parallel 1 0,000 0,002 0,114 0,046 0,094 0,098 0,078 0,041 0,053 0,089 0,064 0,005 [nm]

Parallel 2 -0,005 0,005 0,112 0,011 0,094 0,107 0,077 0,039 0,059 0,084 0,068 -0,014 [nm]

Parallel3 -0,003 0,011 0,127 0,037 0,103 0,100 0,070 0,042 0,052 0,072 0,072 0,002 [nm]

Average -0,003 0,006 0,118 0,031 0,097 0,102 0,075 0,041 0,055 0,082 0,068 -0,0045 [nm]

Absorbance after adding enzyme

Parallel 1 0,000 0,007 0,148 0,083 0,192 0,148 0,158 0,101 0,121 0,184 0,173 0,764 [nm]

Parallel 2 -0,005 0,003 0,108 0,064 0,182 0,149 0,159 0,111 0,131 0,186 0,178 0,747 [nm]

Parallel3 -0,002 0,001 0,137 0,082 0,101 0,143 0,153 0,104 0,131 0,177 0,171 0,769 [nm]

Average -0,002 0,004 0,131 0,076 0,158 0,147 0,157 0,105 0,128 0,182 0,174 0,760 [nm]

Volume before freeze drying 389,5 421,4 427,8 217,8 217,8 191,6 191,6 201,5 221,1 [ml]

Volume after freeze drying 15 15 15 15 15 15 15 15 15 [ml]

Fucose

Difference betweenAbs 0,000 -0,002 0,013 0,045 0,061 0,045 0,082 0,065 0,073 0,101 0,106 0,765 [nm]

Conc. In cuvette -0,004 -0,070 0,327 1,132 1,548 1,132 2,065 1,633 1,845 2,549 2,684 19,440 [µg/ml]

Conc. In sample --Blank-- --Blank-- 4,278 14,833 20,278 14,833 27,056 21,389 24,167 33,389 35,167 509,333 [µg/ml]

Concentration in sample --Blank-- --Blank-- 0 0,528 0,711 1,022 1,863 1,674 1,892 2,486 2,386 [mg/L]
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Experiment - Release of total carbohydrate by algae

Sample:

Setup Plant PartDry Weight [g]Wet weight [g]Water Vol. [L]

OLd Old leaf 92,9 464,5 distilled 3

Procedure:

Sample 0 1 2 3 4 5 6 7 8 9 10 11

Time --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- 1 [mg/ml]

Sam. Vol. --Blank-- 2000 1000 1000 1000 500 500 400 400 400 200 100 [µl]

Dest. Water 2000 0 1000 1000 1000 1500 1500 1600 1600 1600 1800 1900 [µl]

Phenol 500 500 500 500 500 500 500 500 500 500 500 500 [µl]

Sulphuric acid 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 [µl]

D.F 1 2 2 2 4 4 5 5 5 10 20

Absorbance 485 [nm]

Parallel 1 0,00 0,243 0,343 0,745 0,897 0,505 0,471 0,476 0,782 1,093 0,513 0,430 [nm]

Parallel 2 0,00 0,242 0,338 0,761 0,894 0,485 0,455 0,519 0,764 1,022 0,450 0,436 [nm]

Parallel 3 0,01 0,246 0,331 0,782 0,883 0,474 0,548 0,531 0,750 1,008 0,552 0,463 [nm]

Average 0,005 0,244 0,337 0,763 0,891 0,488 0,491 0,509 0,765 1,041 0,505 0,443 [nm]

Total carbohydrate in sample --Blank-- 26,762 73,454 163,950 191,326 211,021 212,440 274,770 411,294 557,926 545,638 44,844 [µg/ml]

Total carbohydrate in sample --Blank-- 26,762 73,454 163,950 191,326 211,021 212,440 274,770 411,294 557,926 545,638 [mg/L]
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Experiment - Release of fucose from algae

Sample:

Setup Plant Part Weight [g] Water Vol. [L]

OLd Old leaf 464,5 distilled 3

Procedure:

Sample Dis.Water Sea water 1 2 3 4 5 6 7 8 9 10

Time --Blank-- --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- --Blank-- 0,5 [mg/ml]

Sam. Vol. --Blank-- --Blank-- 400 400 400 400 400 400 400 400 400 400 100 [µl]

NaOH (1 M) --Blank-- --Blank-- 0 0 0 0 0 0 0 0 0 0 0 [µl]

Buffer (Btl. 1) 400 400 400 400 400 400 400 400 400 400 400 400 400 [µl]

Dest. Water 2260 2260 1760 1760 1760 1760 1760 1760 1760 1760 1760 1760 2060 [µl]

NADP+ (Btl. 2) 50 50 50 50 50 50 50 50 50 50 50 50 50 [µl]

Enzyme (Btl. 3) 10 10 10 10 10 10 10 10 10 10 10 10 10 [µl]

Dilution Factor --Blank-- --Blank-- 7 7 7 7 7 7 7 7 7 7 26

Absorbance before adding enzyme

Parallel 1 0,000 0,002 -0,032 -0,013 0,068 0,049 0,023 0,026 0,021 -0,005 0,063 0,055 0,000 [nm]

Parallel 2 -0,005 0,005 -0,035 -0,017 0,063 0,063 0,052 0,027 0,021 0,002 0,067 0,061 -0,005 [nm]

Parallel3 -0,003 0,011 -0,030 0,008 0,074 0,046 0,056 0,020 0,018 -0,001 0,010 0,058 -0,002 [nm]

Average -0,003 0,006 -0,032 -0,007 0,068 0,053 0,044 0,024 0,020 -0,001 0,047 0,058 -0,0025 [nm]

Absorbance after adding enzyme

Parallel 1 0,000 0,007 0,020 0,074 0,170 0,181 0,208 0,229 0,243 0,267 0,457 0,472 0,764 [nm]

Parallel 2 -0,005 0,003 0,018 0,081 0,158 0,189 0,257 0,236 0,252 0,265 0,459 0,500 0,747 [nm]

Parallel3 -0,002 0,001 0,023 0,068 0,153 0,165 0,246 0,230 0,229 0,261 0,434 0,512 0,769 [nm]

Average -0,002 0,004 0,020 0,074 0,160 0,178 0,237 0,232 0,241 0,264 0,450 0,495 0,756 [nm]

Difference betweenAbs 0,000 -0,002 0,053 0,082 0,092 0,126 0,193 0,207 0,221 0,266 0,403 0,437 0,758

Conc. In cuvette -0,004 -0,070 1,327 2,065 2,328 3,185 4,907 5,263 5,619 6,747 10,250 11,098 19,275

Conc. In sample --Blank-- --Blank-- 8,694 13,528 15,250 20,861 32,139 34,472 36,806 44,194 67,139 72,694 505,000 [µg/ml]

Concentration of fucose in sample --Blank-- --Blank-- 8,694 13,528 15,250 20,861 32,139 34,472 36,806 44,194 67,139 72,694 [mg/L]
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Release of total carbohydrate from algae

Sample:

Setup Plant Part Dry Weight [g] Wet weight [g]Water Vol. [L]

OLs Old leaf 100,9 504,7 seawater 3

Procedure:

Sample 0 1 2 3 4 5 6 7 8 9 10 11

Time --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- 1 [mg/ml]

Sam. Vol. --Blank-- 2000 1000 1000 1000 500 500 400 400 400 200 100 [µl]

Dest. Water 2000 0 0 1000 1000 1500 1500 1600 1600 1600 1800 1900 [µl]

Phenol 500 500 500 500 500 500 500 500 500 500 500 500 [µl]

Sulphuric acid 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 [µl]

D.F 1 1 2 2 4 4 5 5 5 10 20

Absorbance 485 [nm]

Parallel 1 0,000 0,094 0,094 0,102 0,143 0,100 0,101 0,100 0,106 0,118 0,111 0,430 [nm]

Parallel 2 0,001 0,096 0,094 0,101 0,144 0,101 0,098 0,101 0,103 0,121 0,108 0,436 [nm]

Parallel 3 0,013 0,097 0,095 0,108 0,151 0,097 0,099 0,099 0,104 0,119 0,110 0,463 [nm]

Average 0,005 0,096 0,094 0,104 0,146 0,099 0,099 0,100 0,104 0,119 0,110 0,443 [nm]

Total carbohydrate in sample --Blank-- 11,018 10,876 23,738 32,745 45,631 45,631 57,394 59,699 67,677 125,071 44,844 [µg/ml]

Total carbohydrate in sample --Blank-- 11,018 10,876 23,738 32,745 45,631 45,631 57,394 59,699 67,677 125,071 [mg/L]
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Release of fucose from the algae

Sample:

Setup Plant Part Weight [g] Water Vol. [L]

OLs Old leaf 504,7 seawater 3

Procedure:

Sample Dis.Water Sea water 1 2 3 4 5 6 7 8 9 10

Time --Blank-- --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- --Blank-- 0,5 [mg/ml]

Sam. Vol. --Blank-- --Blank-- 600 600 600 600 600 600 600 600 600 600 100 [µl]

NaOH (1 M) --Blank-- --Blank-- 0 0 0 0 0 0 0 0 0 0 0 [µl]

Buffer (Btl. 1) 400 400 400 400 400 400 400 400 400 400 400 400 400 [µl]

Dest. Water 2260 2260 1560 1560 1560 1560 1560 1560 1560 1560 1560 1560 2060 [µl]

NADP+ (Btl. 2) 50 50 50 50 50 50 50 50 50 50 50 50 50 [µl]

Enzyme (Btl. 3) 10 10 10 10 10 10 10 10 10 10 10 10 10 [µl]

Dilution Factor --Blank-- --Blank-- 4 4 4 4 4 4 4 4 4 4 26

Absorbance before adding enzyme

Parallel 1 0,000 0,002 0,015 0,009 0,017 0,018 0,028 0,032 0,029 0,038 0,045 0,066 0,000 [nm]

Parallel 2 -0,005 0,005 0,011 0,008 0,017 0,018 0,028 0,032 0,037 0,040 0,044 0,061 -0,005 [nm]

Parallel3 -0,003 0,011 0,009 0,012 0,016 0,020 0,028 0,028 0,035 0,039 0,051 0,055 -0,002 [nm]

Average -0,003 0,006 0,012 0,010 0,017 0,019 0,028 0,031 0,034 0,039 0,047 0,061 -0,0025 [nm]

Absorbance after adding enzyme

Parallel 1 0,000 0,007 0,047 0,042 0,188 0,266 0,355 0,374 0,394 0,399 0,503 0,512 0,764 [nm]

Parallel 2 -0,005 0,003 0,039 0,044 0,184 0,262 0,354 0,367 0,405 0,401 0,505 0,521 0,747 [nm]

Parallel3 -0,002 0,001 0,038 0,041 0,184 0,275 0,355 0,341 0,389 0,402 0,509 0,518 0,769 [nm]

Average -0,002 0,004 0,041 0,042 0,185 0,268 0,355 0,361 0,396 0,401 0,506 0,517 0,756 [nm]

Difference betweenAbs 0,000 -0,002 0,030 0,033 0,169 0,249 0,327 0,330 0,362 0,362 0,459 0,456 0,758 [nm]

Conc. In cuvette -0,004 -0,070 0,742 0,818 4,279 6,323 8,299 8,384 9,207 9,190 11,667 11,599 19,275 [µg/ml]

Conc. In sample --Blank-- --Blank-- 3,241 3,574 18,685 27,611 36,241 36,611 40,204 40,130 50,944 50,648 505,000 [µg/ml]

Concentration of fucoe in sample --Blank-- --Blank-- 3,241 3,574 18,685 27,611 36,241 36,611 40,204 40,130 50,944 50,648 [mg/L]
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Release of total carbohydrate from algae

Sample:

Setup Plant PartWeight [g] Wet Weight [g] Water Vol. [L]

NLd New leaf 53,3 266,7 distilled 3

Procedure:

Sample 0 1 2 3 4 5 6 7 8 9 10 11

Time --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- [mg/ml]

Sam. Vol. --Blank-- 2000 1000 1000 500 400 400 200 200 200 200 100 [µl]

Dest. Water 2000 0 1000 1000 1500 1600 1600 1800 1800 1800 1800 1900 [µl]

Phenol 500 500 500 500 500 500 500 500 500 500 500 500 [µl]

Sulphuric acid 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 [µl]

D.F 1 2 2 4 5 5 10 10 10 10 20

Absorbance 485 [nm]

Parallel 1 0,000 0,361 0,469 0,551 0,316 0,263 0,321 0,175 0,176 0,183 0,159 0,430 [nm]

Parallel 2 0,001 0,379 0,468 0,539 0,315 0,251 0,311 0,160 0,175 0,178 0,142 0,436 [nm]

Parallel 3 0,013 0,355 0,474 0,567 0,309 0,272 0,302 0,163 0,167 0,172 0,121 0,463 [nm]

Average 0,005 0,365 0,470 0,552 0,313 0,262 0,311 0,166 0,173 0,178 0,141 0,443 [nm]

Total carbohydrate in sample --Blank-- 39,670 101,752 119,199 136,695 143,564 169,805 185,000 192,092 197,411 158,050 44,844 [µg/ml]

Total carbohydrate in sample --Blank-- 39,670 101,752 119,199 136,695 143,564 169,805 185,000 192,092 197,411 158,050 [mg/L]
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Release of fucose from the algae

Sample:

Setup Plant PartWeight [g] Water Vol. [L]

NLd New leaf 266,7 distilled 3

Procedure:

Sample Dis.Water Sea water 1 2 3 4 5 6 7 8 9 10

Time --Blank-- --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- --Blank-- 0,5 [mg/ml]

Sam. Vol. --Blank-- --Blank-- 400 400 400 400 400 400 600 600 600 600 100 [µl]

NaOH (1 M) --Blank-- --Blank-- 0 0 0 0 0 0 0 0 0 0 0 [µl]

Buffer (Btl. 1) 400 400 400 400 400 400 400 400 400 400 400 400 400 [µl]

Dest. Water 2260 2260 1760 1760 1760 1760 1760 1760 1560 1560 1560 1560 2060 [µl]

NADP+ (Btl. 2) 50 50 50 50 50 50 50 50 50 50 50 50 50 [µl]

Enzyme (Btl. 3) 10 10 10 10 10 10 10 10 10 10 10 10 10 [µl]

Dilution Factor --Blank-- --Blank-- 7 7 7 7 7 7 4 4 4 4 26

Absorbance before adding enzyme

Parallel 1 0,000 0,002 0,021 0,037 0,038 0,065 0,073 0,076 0,096 0,105 0,118 0,114 0,000 [nm]

Parallel 2 -0,005 0,005 0,018 0,031 0,034 0,056 0,061 0,079 0,099 0,105 0,121 0,123 -0,005 [nm]

Parallel3 -0,003 0,011 0,015 0,044 0,047 0,039 0,051 0,074 0,095 0,103 0,131 0,122 -0,002 [nm]

Average -0,003 0,006 0,018 0,037 0,040 0,053 0,062 0,076 0,097 0,104 0,123 0,120 -0,0025 [nm]

Absorbance after adding enzyme

Parallel 1 0,000 0,007 0,041 0,078 0,084 0,120 0,133 0,142 0,189 0,199 0,202 0,212 0,764 [nm]

Parallel 2 -0,005 0,003 0,044 0,076 0,081 0,121 0,120 0,144 0,186 0,195 0,201 0,210 0,747 [nm]

Parallel3 -0,002 0,001 0,040 0,090 0,095 0,111 0,121 0,147 0,183 0,190 0,209 0,211 0,769 [nm]

Average -0,002 0,004 0,042 0,081 0,087 0,117 0,125 0,144 0,186 0,195 0,204 0,211 0,756 [nm]

Difference betweenAbs 0,000 -0,002 0,024 0,044 0,047 0,064 0,063 0,068 0,089 0,090 0,081 0,091 0,758

Conc. In cuvette -0,004 -0,070 0,589 1,107 1,183 1,616 1,590 1,718 2,260 2,286 2,040 2,311 19,275

Conc. In sample --Blank-- --Blank-- 3,861 7,250 7,750 10,583 10,417 11,250 9,870 9,981 8,907 10,093 505,000 [µg/ml]

Concentration of fucose sample --Blank-- --Blank-- 3,86 7,25 7,75 10,58 10,42 11,25 9,87 9,98 8,91 10,09 [mg/L]
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Release of total carbohydrate from algae

Sample:

Setup Plant PartWeight [g] Wet Weight [g]Water Vol. [L]

NLs New leaf 46,9 234,7 seawater 3

Procedure:

Sample 0 1 2 3 4 5 6 7 8 9 10 11

Time --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- 1 [mg/ml]

Sam. Vol. --Blank-- 2000 1000 1000 500 400 400 200 200 200 200 100 [µl]

Dest. Water 2000 0 1000 1000 1500 1600 1600 1800 1800 1800 1800 1900 [µl]

Phenol 500 500 500 500 500 500 500 500 500 500 500 500 [µl]

Sulphuric acid 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 [µl]

D.F 1 2 2 4 5 5 10 10 10 10 20

Absorbance 485 [nm]

Parallel 1 0,00 0,126 0,162 0,192 0,182 0,143 0,142 0,137 0,153 0,191 0,214 0,430 [nm]

Parallel 2 0,00 0,126 0,164 0,189 0,180 0,144 0,131 0,136 0,154 0,194 0,220 0,436 [nm]

Parallel 3 0,01 0,106 0,165 0,192 0,177 0,143 0,136 0,144 0,153 0,191 0,211 0,463 [nm]

Average 0,005 0,119 0,164 0,191 0,180 0,143 0,136 0,139 0,153 0,192 0,215 0,443 [nm]

Total carbohydrate in sample --Blank-- 13,535 36,504 42,319 79,816 80,443 76,720 156,277 171,525 212,660 237,128 44,844 [µg/ml]

Total carbohydrate in sample --Blank-- 13,535 36,504 42,319 79,816 80,443 76,720 156,277 171,525 212,660 237,128 [mg/L]
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Release of fucose from algae

Setup Plant PartWeight [g] Water Vol. [L]

NLs New leaf 234,7 seawater 3

Procedure:

Sample Dis.Water Sea water 1 2 3 4 5 6 7 8 9 10

Time --Blank-- --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- --Blank-- 0,5 [mg/ml]

Sam. Vol. --Blank-- --Blank-- 400 400 400 400 400 400 600 600 600 600 100 [µl]

NaOH (1 M) --Blank-- --Blank-- 0 0 0 0 0 0 0 0 0 0 0 [µl]

Buffer (Btl. 1) 400 400 400 400 400 400 400 400 400 400 400 400 400 [µl]

Dest. Water 2260 2260 1760 1760 1760 1760 1760 1760 1560 1560 1560 1560 2060 [µl]

NADP+ (Btl. 2) 50 50 50 50 50 50 50 50 50 50 50 50 50 [µl]

Enzyme (Btl. 3) 10 10 10 10 10 10 10 10 10 10 10 10 10 [µl]

Dilution Factor --Blank-- --Blank-- 7 7 7 7 7 7 4 4 4 4 26

Absorbance before adding enzyme

Parallel 1 0,000 0,002 0,078 0,089 0,094 0,088 0,101 0,118 0,104 0,107 0,029 0,010 0,000 [nm]

Parallel 2 -0,005 0,005 0,070 0,097 0,093 0,092 0,115 0,101 0,105 0,104 0,011 0,015 -0,005 [nm]

Parallel3 -0,003 0,011 0,076 0,111 0,097 0,091 0,119 0,103 0,105 0,107 0,015 0,012 -0,002 [nm]

Average -0,003 0,006 0,075 0,099 0,095 0,090 0,112 0,107 0,105 0,106 0,018 0,012 -0,003 [nm]

Absorbance after adding enzyme

Parallel 1 0,000 0,007 0,113 0,116 0,125 0,128 0,152 0,163 0,191 0,180 0,129 0,146 0,764 [nm]

Parallel 2 -0,005 0,003 0,103 0,123 0,125 0,121 0,145 0,169 0,197 0,205 0,138 0,144 0,747 [nm]

Parallel3 -0,002 0,001 0,101 0,146 0,124 0,129 0,142 0,162 0,194 0,196 0,141 0,146 0,769 [nm]

Average -0,002 0,004 0,106 0,128 0,125 0,126 0,146 0,165 0,194 0,194 0,136 0,145 0,756 [nm]

Difference betweenAbs 0,000 -0,002 0,031 0,029 0,030 0,036 0,035 0,057 0,089 0,088 0,118 0,133 0,758

Conc. In cuvette -0,004 -0,070 0,776 0,734 0,751 0,895 0,869 1,446 2,260 2,218 2,981 3,372 19,275

Conc. In sample --Blank-- --Blank-- 5,083 4,806 4,917 5,861 5,694 9,472 9,870 9,685 13,019 14,722 505,000 [µg/ml]

Concentration of fucose sample --Blank-- --Blank-- 5,083 4,806 4,917 5,861 5,694 9,472 9,870 9,685 13,019 14,722 [mg/L]
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Release of total carbohydrate from algae

Sample:

Setup Plant PartDry Weight [g]Wet weight [g]Water Vol. [L]

Sd Stem 120,8 603,8 distilled 3

Procedure:

Sample 0 1 2 3 4 5 6 7 8 9 10 11

Time --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- 1 [mg/ml]

Sam. Vol. --Blank-- 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 100 [µl]

Dest. Water 2000 0 0 0 0 0 0 0 0 0 0 1900 [µl]

Phenol 500 500 500 500 500 500 500 500 500 500 500 500 [µl]

Sulphuric acid 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 [µl]

D.F 1 1 1 1 1 1 1 1 1 1 20

Absorbance 485 [nm]

Parallel 1 0 0,081 0,090 0,106 0,116 0,093 0,101 0,181 0,414 0,451 0,519 0,430 [nm]

Parallel 2 0,001 0,086 0,099 0,110 0,117 0,093 0,083 0,178 0,407 0,461 0,498 0,436 [nm]

Parallel 3 0,013 0,073 0,091 0,103 0,120 0,088 0,096 0,176 0,402 0,428 0,500 0,463 [nm]

Average 0,005 0,080 0,093 0,106 0,118 0,091 0,093 0,178 0,408 0,447 0,506 0,443 [nm]

Total carbohydrate in sample --Blank-- 9,351 10,770 12,152 13,358 10,557 10,770 19,812 44,209 48,358 54,635 44,844 [µg/ml]

Total carbohydrate in sample --Blank-- 9,351 10,770 12,152 13,358 10,557 10,770 19,812 44,209 48,358 54,635 [mg/L]
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Release of fucose from the algae

Sample:

Setup Plant PartWeight [g] Water Vol. [L]

Sd Stem 603,8 distilled 3

Procedure:

Sample Dis.Water Sea water 1 2 3 4 5 6 7 8 9 10

Time --Blank-- --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- --Blank-- 0,5 [mg/ml]

Sam. Vol. --Blank-- --Blank-- 600 600 600 600 600 600 600 600 600 600 100 [µl]

NaOH (1 M) --Blank-- --Blank-- 0 0 0 0 0 0 0 0 0 0 0 [µl]

Buffer (Btl. 1) 400 400 400 400 400 400 400 400 400 400 400 400 400 [µl]

Dest. Water 2260 2260 1560 1560 1560 1560 1560 1560 1560 1560 1560 1560 2060 [µl]

NADP+ (Btl. 2) 50 50 50 50 50 50 50 50 50 50 50 50 50 [µl]

Enzyme (Btl. 3) 10 10 10 10 10 10 10 10 10 10 10 10 10 [µl]

Dilution Factor --Blank-- --Blank-- 4 4 4 4 4 4 4 4 4 4 26

Absorbance before adding enzyme

Parallel 1 0,000 0,002 -0,015 -0,004 -0,013 0,012 0,012 0,013 0,012 0,010 0,010 0,013 0,000 [nm]

Parallel 2 -0,005 0,005 -0,014 -0,004 0,003 0,006 0,015 0,007 0,011 0,001 0,012 0,017 -0,005 [nm]

Parallel3 -0,003 0,011 -0,014 -0,013 0,002 0,008 0,006 0,005 0,004 0,004 0,015 0,011 -0,002 [nm]

Average -0,003 0,006 -0,014 -0,007 -0,003 0,009 0,011 0,008 0,009 0,005 0,012 0,014 -0,0025 [nm]

Absorbance after adding enzyme

Parallel 1 0,000 0,007 0,021 0,020 0,037 0,050 0,061 0,054 0,072 0,144 0,192 0,204 0,764 [nm]

Parallel 2 -0,005 0,003 0,018 0,024 0,030 0,044 0,054 0,058 0,064 0,171 0,195 0,212 0,747 [nm]

Parallel3 -0,002 0,001 0,018 0,025 0,038 0,058 0,057 0,061 0,078 0,164 0,200 0,205 0,769 [nm]

Average -0,002 0,004 0,019 0,023 0,035 0,051 0,057 0,058 0,071 0,160 0,196 0,207 0,756 [nm]

Difference betweenAbs 0,000 -0,002 0,033 0,030 0,038 0,042 0,046 0,049 0,062 0,155 0,183 0,193 0,758 [nm]

Conc. In cuvette -0,004 -0,070 0,835 0,751 0,946 1,056 1,166 1,243 1,573 3,923 4,652 4,907 19,275 [µg/ml]

Conc. In sample --Blank-- --Blank-- 3,648 3,278 4,130 4,611 5,093 5,426 6,870 17,130 20,315 21,426 505,000 [µg/ml]

Concentration of fucose in sample --Blank-- --Blank-- 3,648 3,278 4,130 4,611 5,093 5,426 6,870 17,130 20,315 21,426 [mg/L]
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Release of total carbohydrate from algae

Sample:

Setup Plant PartWeight [g] Dry Weight [g]Water Vol. [L]

Ss Stem 125,9 629,6 seawater 3

Procedure:

Sample 0 1 2 3 4 5 6 7 8 9 10 11

Time --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- 1 [mg/ml]

Sam. Vol. --Blank-- 2000 2000 2000 2000 2000 2000 2000 2000 2000 1000 100 [µl]

Dest. Water 2000 0 0 0 0 0 0 0 0 0 1000 1900 [µl]

Phenol 500 500 500 500 500 500 500 500 500 500 500 500 [µl]

Sulphuric acid 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 [µl]

D.F 1 1 1 1 1 1 1 1 1 2 20

Absorbance 485 [nm]

Parallel 1 0,000 0,148 0,284 0,673 0,643 0,372 0,407 0,501 0,831 0,963 0,480 0,430 [nm]

Parallel 2 0,001 0,170 0,291 0,640 0,638 0,406 0,378 0,609 0,841 0,928 0,579 0,436 [nm]

Parallel 3 0,013 0,156 0,288 0,615 0,620 0,436 0,378 0,592 0,897 0,962 0,443 0,463 [nm]

Average 0,005 0,158 0,288 0,643 0,634 0,405 0,388 0,567 0,856 0,951 0,501 0,443 [nm]

Total carbohydrate in sample --Blank-- 17,649 31,443 69,209 68,252 43,890 42,082 61,195 91,940 102,011 108,206 44,844 [µg/ml]

Total carbohydrate in sample --Blank-- 17,649 31,443 69,209 68,252 43,890 42,082 61,195 91,940 102,011 108,206 [mg/L]
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Release of fucose from algae

Sample:

Setup Plant PartWeight [g] Water Vol. [L]

Ss Stem 629,6 seawater 3

Procedure:

Sample Dis.Water Sea water 1 2 3 4 5 6 7 8 9 10

Time --Blank-- --Blank-- 1,25 7 24 48 72 96 120 144 170 213 --Stand.-- [h]

Sam. Conc. --Blank-- --Blank-- 0,5 [mg/ml]

Sam. Vol. --Blank-- --Blank-- 600 600 600 600 600 600 600 600 600 600 100 [µl]

NaOH (1 M) --Blank-- --Blank-- 0 0 0 0 0 0 0 0 0 0 0 [µl]

Buffer (Btl. 1) 400 400 400 400 400 400 400 400 400 400 400 400 400 [µl]

Dest. Water 2260 2260 1560 1560 1560 1560 1560 1560 1560 1560 1560 1560 2060 [µl]

NADP+ (Btl. 2) 50 50 50 50 50 50 50 50 50 50 50 50 50 [µl]

Enzyme (Btl. 3) 10 10 10 10 10 10 10 10 10 10 10 10 10 [µl]

Dilution Factor --Blank-- --Blank-- 4 4 4 4 4 4 4 4 4 4 26

Absorbance before adding enzyme

Parallel 1 0,000 0,002 -0,017 -0,011 0,030 0,036 0,039 0,026 0,046 0,068 0,088 0,106 0,000 [nm]

Parallel 2 -0,005 0,005 -0,017 0,000 0,036 0,038 0,037 0,034 0,046 0,087 0,078 0,120 -0,005 [nm]

Parallel3 -0,003 0,011 -0,018 -0,001 0,028 0,057 0,037 0,025 0,048 0,056 0,061 0,112 -0,002 [nm]

Average -0,003 0,006 -0,017 -0,004 0,031 0,044 0,038 0,028 0,047 0,070 0,076 0,113 -0,0025 [nm]

Absorbance after adding enzyme

Parallel 1 0,000 0,007 0,016 0,032 0,052 0,061 0,071 0,111 0,106 0,131 0,166 0,187 0,764 [nm]

Parallel 2 -0,005 0,003 0,015 0,030 0,048 0,077 0,086 0,095 0,117 0,140 0,169 0,189 0,747 [nm]

Parallel3 -0,002 0,001 0,012 0,018 0,056 0,086 0,081 0,098 0,111 0,138 0,161 0,194 0,769 [nm]

Average -0,002 0,004 0,014 0,027 0,052 0,075 0,079 0,101 0,111 0,136 0,165 0,190 0,756 [nm]

Difference betweenAbs 0,000 -0,002 0,032 0,031 0,021 0,031 0,042 0,073 0,065 0,066 0,090 0,077 0,758 [nm]

Conc. In cuvette -0,004 -0,070 0,793 0,768 0,513 0,776 1,047 1,845 1,633 1,667 2,269 1,955 19,275 [µg/ml]

Conc. In sample --Blank-- --Blank-- 3,463 3,352 2,241 3,389 4,574 8,056 7,130 7,278 9,907 8,537 505,000 [µg/ml]

Concentration of fucose in sample --Blank-- --Blank-- 3,463 3,352 2,241 3,389 4,574 8,056 7,130 7,278 9,907 8,537 [mg/L]
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