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Abstract

Caposiphon fulvescens was dried by the hot-air (50°C), vacuum (50°C), and freeze drying methods. The green
alga contained high proportions of carbohydrates (38.10~41.54%), ash (31.86~33.28%), and crude proteins
(17.46~ 23.03%) regardless of the drying methods used to prepare the sample. The total sugar contents of the
hot-air and vacuum dried samples were higher than that of the freeze dried sample (p<0.05). Vitamin C content
of the freeze dried sample was higher than that of either the hot-air or vacuum dried samples (p<0.05). The
major amino acids were glutamic acid, proline, and aspartic acid, which amounted to 33.34~34.80% of the total
amino acid content depending on the drying methods used. Total mineral content of either the hot-air or vacuum
dried samples was significantly higher than that of the freeze dried sample (p<0.05). Regardless of the drying
methods, Na, K, Mg, Ca, and P were the most abundant elements in the samples while trace elements were

identified as Fe, Mn, Zn, and Cu.
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Table 1. Proximate compositions of C. fulvescens powders as influenced by drying methods (Unit: %)
Drying method Moisture Crude protein Crude fat Crude ash Carbohydrate
Hot-air 6.2320.00™ 21.30£0.02" 1.390.00° 32.70£0.17" 38.3940.16°
Vacuum 6.21+0.01° 17.46+0.08° 1.49+0.06" 33.16+£0.23" 41.70£0.09"
Freeze 452+0.36" 23.03+0.39" 1.03+£0.02° 31.71+0.30 39.73+0.35"

DMeans with different letters in the same column are significantly different according to Duncan’s multiple range test (p<0.05).
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Fig. 1. Total sugar content of C. fulvescens powders as in—
fluenced by drying methods. HD: hot-air drying, VD: vacuum
drying, FD: freeze drying. YMeans with different letters are sig—
nificantly different according to Duncan’s multiple range test
(p<0.05).
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Fig. 2. Total vitamin C content of C. fulvescens powders as
influenced by drying methods. HD: hot-air drying, VD: vacuum
drying, FD: freeze drying. "Means with different letters are sig-
nificantly different according to Duncan’s multiple range test
(p<0.05).
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Table 2. Amino acids composition of C. fulvescens powders as influenced by drying methods

(Unit: mg/100 g)

Drying method

Amino acids

Hot-air Vacuum Freezing

L-Glutamic acid 2,781.85+41.35" 2,800.60+46.55>* 2,814.94+ 390
L-Proline 258572414528 3,039.94+261.87* 2,825.27+33.98**
L-Aspartic acid 2,425.65+247.19°* 2,583.47 +24.00°* 2,587.46+6.12"
L-Alanine 1,971.34420.79* 2,000.29+£57.01% 2,025.68+24.57%
L-Leucine 1,667.22+7.89° 1,683.30+38.04%* 1,699.60+1.99%
Ammonium chloride 1,317.18 +13.64™ 1,308.77 £20.61 1,317.46 +49.74°*
Glycine 1,270.21 +32.68"4 1,271.22+31 454 1,269.43+6.64°™
L-Lysine 1,223,694 38.25""4 1,263.72+31.79"4 1,243.80+£50.14"
L-Threonine 1,198.15+34.95%" 1,196.96 + 24424 1,219.14+2.32%*
L-Valine 1,174.20 +30.46"" 1,180.79 +29.42°¢" 1,201.45+6.01°"*
L-Serine 1,150.19+16.54" 1,165.82+18.95%* 1,166.48+ 1.67"*
L-Arginine 1,143.19+3.70%4 1,14863+13.24%4 1,153.64+14.17"*
L-Phenylalanine 1,096.93+21.03"* 1,113.66+21.32** 1,119.23+9.35"
L-Tsoleucine 800.32+23.66" 807.54+12.52" 819.18+7.65™
L-Tyrosine 581.65+6.41" 593.66 +4.81" 590.71 +15.38"*
L-Methionine 469.79+28.75" 496.84+17.94" 47334+ 46.42"
L-Histidine 320.10+12.07 339.69+15.09" 332.52+21.95™*
L-Cystine 198.55+31.86 212.67+14.44" 203.96+2.97"*
Total 23,375.93+558.24" 24,207 57+642.24* 24,063.29+189.89"
Total E.A.AY 7,950.40 £ 38.90* 8,082.48£190.54" 8,108.25+145.82"

UMeans with different letters in a column (a-n) are significantly different according to Duncan’s multiple range test (p<0.05).
Means with same letter in a row (A) are not significantly different according to Duncan’s multiple range test (p<0.05).
“E.A.A.: Essential amino acid (Thr, Val, Met, Ile, Leu, Phe, Lys, His).
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Table 3. Free amino acids composition of C. fulvescens powders as influenced by drying methods

(Unit: mg/100 g)

Drying method

Amino acids

Hot air Vacuum Freeze

L-Proline 1,236.94+9.38*AV 990.03+39.31°% 1,136.40+37.54*
L-Asparagine 394.65+0.05" 40457+1357" 450.73+10.04™
L-Glutamic acid 362.14+052" 297.95+3.64° 337.47+3.82%
L-Alanine 296.89+0.66™ 272.80+2.44% 317.49+2.71%
Ammonium chloride 134.85+0.64°* 116.80+1.34 126.87+0.27"
L-Arginine 74.30+0.43" 58.14+0.37 64.72+0.18°
Glycine 55.99+0.33*" 43.36+1.00% 51.88+1.00°"
L-Lysine 46.77+1.27" 29.11+1.24° 35.03+0.62°
L-Sarcosine 4521 +6.52° 0° 93.78+17.50™
L-Valine 42.40+0.91* 35.89+3.98" 34.72+1.82%
L-Cystine 42.20+0.30* 36.53+7.22% 32.23+1.74*
L-Serine 37.68+1.71% 2818+4.25% 33.03+4.61"
L-Threonine 3759+1.75" 22.66+5.68" 27.99+451%°
L-Leucine 36.80+0.23" 21.06+£0.28° 28.14+0.37"
Cystathionine 35.324+0.90" 29.79+4.87" 29.62+0.16"
L-Tyrosine 30.17+1.03" 19.57+0.32° 21.47+1.47"
L-Phenylalanine 26.20+1.08% 11.98+0.64" 14.81+1.31°
L-Isoleucine 21.37+0.35" 14.63+0.05 17.84+0.19"
7 ~Amino-n-butyric acid 18.25+0.11* 9.86+£0.71¢ 12.06+0.00°
Ethanolamine 16.93+0.94" 1251+0.16" 13.50+0.06"
B-Alanine 13.64+0.39* 6.16+0.24° 8.10+0.36"
L-Methionine 10.20+0.18" 10.50+1.24* 7.27+0.47°
D,L-B-Aminoisobutyric acid 9.64+1.28" o° 2.05+2.90°
L-Ornithine 9.11+0.82" 7.16+£0.54" 8.63+0.40"
L-a-Amino-n-butyric acid 6.99+0.04" (0 52142224
L-Histidine 6.09+0.60" 3.40+0.41" 5.06+0.25"
1-Methyl-L-histidine 5.39+0.33% 3.05+0.18° 4.48+0.18°
L-Carnosine 2.46+0.28" 0.79+£1.12* 1.95+0.04*
L-Homocystine 2.33+0.25" 0® o°
3-Methyl-L-histidine 1.97+051" 0° o®
Total 3,060.23 +2.74* 2,508.99+51.24" 2,922.57+96.08*
Total E.A.AY 22744+ 4.46" 149.22+7.17" 170.87+9.54"

DMeans with different letters in a column (a-g) and a row (A-C) are significantly different according to Duncan’s multiple range

test (p<0.05).

YE.A.A.: Essential amino acid (Thr, Val, Met, Ile, Leu, Phe, Lys, His).

Table 4. Mineral content of C. fulvescens powders as influenced by drying methods

(Unit: mg/100 g)

Drying method

Minerals Hot air Vacuum Freeze

Na 7,012.33+113.16"" 5,345.00+ 148.62"" 5,112.33+97.34""
K 1,725.67+12.10™ 2,665.00+£78.17" 1,465.67+8.33"
Mg 1,232.33+26.50™ 1,532.00+10.44° 1,107.00+6.83°
Ca 512.53+3.13" 1,004.57+8.17% 488.87+1.56"
P 339.30+2.79° 170.37+1.39° 315.60+0.46"
Fe 31.34+0.12" 72.47+0.31" 29.51+0.16
Mn 1.47+0.00™ 4.12+0.02" 143£0.11
Zn 0.87+0.02" 0.93+0.03" 0.40+0.01
Cu 0.79+£0.01° 1.24+0.01" 1.50+0.02"
Total cations 10,856.63+92.95" 10,795.69+129.60" 8,522.30+99.88"

"Means with different letters in a column (a—f) and a row (A-C) are significantly different according to Duncan’s multiple range

test (p<0.05).
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