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Studies on the Preparation and Utilization of Sea
Mustard Extracts with the Treatment Conditions
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For the use of sea mustard in snack food as the supplement of minerals and nutrients,
three types of product like sweet jelly, jam and candy were prepared adding fresh sea
mustard homogenates, dried sea mustard powder and sea mustard extract, respectively.
That were prepared by four different ways, cold water extract, hot water extract, 1%
NaOH extract and 95% ethanol extract.

The extract contains plenty of particulary iodine and calcium in hot water extract and
other nutrients. Judging by sensory evaluation, color, flavor and taste of jam, sweet jelly
and candy added with sea mustard, products were satisfactory to attractive snack food for
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children and these could be useful as the source of minerals and nutrients.
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Table 1. Atomic absorption spectrophotometer condition for analysis of minerals
Elements Wave length Lamp current Air Acetylene Slite width

(nm) (mA) (SCFH*) (SCFH) (o)
Cu 3247 5 30 20 320
Mn 279.5 5 30 20 160
Ca 422.7 7 20 20 320
Fe 2483 8 30 20 80
In 2139 3 30 20 320

* (SCFH): Standard cubic feet per hour.
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Table 2. Chemical composition of fresh homogenates and sea mustard extracts(%)

Fresh Cold water Hot water 1% NaOH 95% ethanol
Components

homogenates extract extract extract extract
Moisture 89.24 90.65 89.71 87.24 95.90
Crude protein 1.60 135 1.13 1.19 -
Crude fat 0.11 - - 0.29 0.38
Crude ash 047 6.82 7.14 8.34 1.59
Alginic acid 2.74 - - - -

Table 3. Chlorophyll a, total carotenoid contents and color values of sea mustard extracts

Chlorophyll a Total Color value
Sample . Carotenoid

(mg/100g, dry basis)  (mg/100g, dry basis) L a b AE
Fresh
homogenates 593 10.1 0.3 3.0 86.6
Cold water
extract - 28.6 4.7 118 63.7
Hot water
extract B 28.8 4.1 12.8 63.6
1% NaOH
extract 25.38 48 0.1 0.6 86.7
95% ethanol
extract - 11.6 1.0 20 79.9
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Table 4. Amino acid contents in the sea mustard extracts (mg/100g, dry basis)
Amino acids Fresh homogenates Si* Sz Ss Sy

Asp 1851.2 1,251.2 926.7 2,262.6 -

Thr 716.8 360.4 322.8 2247 -

Ser 643.2 263.5 290.1 309.4 -

Glu 1872.6 2,288.2 2,148.3 2,220.5 139.1

Pro 508.8 259.8 7384 600.2 -

Gly 7445 369.1 212.5 11100 -

Ala 604.8 3,136.5 2,680.0 817.7 250.8

Val 716.2 326.5 250.7 6734 -

Met 312.1 2754 184.3 420.2 -

Ile 898.4 3417 3404 456.1 -

Leu 1,789.6 510.4 360.9 1,460.8 -

Trp 585.6 459.6 280.7 580.5 -

Phe 8728 272.6 136.6 690.7 -

His 372.7 289.9 280.4 720.2 84.4

Lys 1,040.4 462.4 260.5 362.1 132.2

Arg 1,152.8 2,147.2 560.1 18704 -

Total 14,682.5 13,014.4 10,023.4 14,779.5 606.5

*S;: Cold water extract.
Ss: 1% NaOH extract.
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S:: Hot water extract.
Si: 95% ethanol extract.
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Table 5. Mineral contents in the sea mustard extracts

Minerals(ppm)
Sample
Ca Cu Fe Zn Mn I

Fresh 5415 44 712 283 47 2,402.0
homogenates  (6,319.3)* (50.7) (830.9) (330.2) (30.9) (28,103.0)
Dried sea 2,925.0 20.6 752.0 172.9 25.1 25,616.0
mustard (3,217.5) (221 (827.2) (191.3) 276) (28,026.0)
Cold water 208.2 14.1 65.2 68.8 10.1 668.0
extract (2,441.7) (150.9) (697.4) (736.2) (108.1) (7,148.0)
Hot water 255.3 89 54.4 177.3 10.8 1,651.0
extract (2,4815) (86.5) (528.8) (1,7234) (105.0) (16,048.0)
1% NaOH 120.0 10.7 212.0 140.2 7.4 1,346.0
extract (7408) (839) (1,662.1) (816.9) (58.0) (16,048.0)
95% ethanol 875 14.1 69.3 553 19 3120
extract (2,135.0) (344.0) (1,691.0) (1,349.3) (46.4) (7613.0)

*( ): dry basis.

Table 6. Proper amounts of ingredients for preparation of jam with addition of sea mustard homogenates

Additives Added amount(g) Optimum amount(g)
Fresh homogenates 1 2 3 4 3
Sugar 35 40 45 50 45
Strawberry 40 45 50 55 50
Citric acid 0.1 0.2 0.3 04 0.2
Pectin 0.5 1 2 3 1

Table 7. Proper amounts of ingredients for preparation of sweet jelly with addition of sea mustard powder

Optimum amount

Additives Added amount(g/100g water) (z/100g water)
Sea mustard powder 0.1 0.2 0.3 04 0.2
Sugar 19 20 21 22 21
Citric acid 0.2 0.3 04 05 0.3
Carrageenan 05 1 1.2 15 1
Strawberry oil(ug) 5 10 20 30 20
Color fixing agent 0.05 0.1 0.15 0.2 Q.15
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Table 8. Formula for preparation of candy with addi-
tion of sea mustard extracts

Optium amount(g)

Additives
A B C D
Sugar 70 70 70 70
Milk 12 15 15 10
Chocolate 3 3 3 3
Butter 10 10 10 10
Sea mustard extracts 5 2 25 10

A: Product with cold water extract.
B: Product with hot water extract.
C: Product with 1% NaOH extract.
D: Product with 95% ethanol extrac.

Table 9. Scores of sensory evalution of sea mustard added sweet jelly, jam and candy

Products Color Flavor Taste Overall acceptance
Sweet jelly 4.8 4.2° 48 46
Jam 46 4.8 46 4.7
Candy A*? 3.8 4.1° 39% 3.9%
B 3.8 4.2° 3.8 3.9~
C 38 4.2° 3.7 39~
D 3.8 4.0° 4.1° 4.0°

*) Sensory score; 1: Very poor, 2: poor, 3: fair, 4: good, 5: Very good.

Numericals having same shoulder letter are not
Duncan’s multiple range test for products.
* Refer the footnote in Table 8.
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