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Studies on the Processing and Utilization of Seaweeds
—Studies on the Processing of Sea Mustard Jam—

Yong-Jun CHA and, Eung-Ho LEE; and Du-Cheon PARK
Dept. of Chemistry, Changwon National University, Changwon 641-240, Korea

In order to utilize sea mustard, Undaria pinnatifida, effectively, sea mustard jam was
prepared by use of physical properties of polysaccharides, mainly alginic acid and then its
chemical composition, nutritive qualities and the stability of pigments were examined. Suitable
processing condition for sea mustard jam was as follows : as the first stage, fresh sea mustard
was scalded for 20 sec at 85°C and dried sea mustard was dipped for 20 min in cold water
for rehydration, then both sea mustards were treated by draining and chopping. Next, after
adding 4 fold of 0.5% K2HPOs solution to weight of chopped sea mustards, the mixed solutions
were agitated for 15 min at 95°C , and gelated sea mustards were filterated by pressing.
Flow characteristics of those sea mustard jam were regarded mixed type having pseudoplastic
type and yield stress. Judging from sensory evaluation, adding 0.375% of saccharin, 2% of
sorbitol, 0.25% of citric acid and 0.5% of powder of roasted soybean to sea mustard jam were
suitable for enhancing taste and flavor of product.

Chemical composition of products were scarcely changed throughtout processing. Jam
processed by fresh sea mustard was better than dried one in contents of chlorophyll and total
carotenoid pigments. In fatty acid composition, polyenoic acids of Cig: 3, Ca9:4, Co0:5 Ca2:6
were held high contents as known to have lowering function of cholesterol contents. It was
presumed that dominant contents in free amino acids such as lysine, alanine, glutamic acid and
organic acids such as citric acid, oxalic acid, a-ketoglutaric acid, lactic acid and succinic acid

held important role for the flavor of sea mustard jam.
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Fig. 1. Flow chart of processing for the sea mustard
jam.
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Table 1. Conditions for GC analysis of non - volatile
organic acids
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Table 2. Proximate composition and alginic acid of fresh and dried sea mustard
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(g/100g)
. Crude Crude Reducing Crude Crude Alginic
Sample Moisture . - ! .
protein lipid sugar ash fiber acid
Fresh 855 3.6 04 0.2 47 0.3 4.0
res .
(24.8)* (2.8) 14 (324) 2.1 (27.6)
16.7 2.8 35 24. i .
Dried 21.1 6 2 207
21.2)* (3.5 4.4) (31.2) 3.4 (26.2)
* Dry basis
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Table 3. Changes of viscosity in sea mustard solution added 4 fold water to sea mustard weight with

various concentration of K:HPOa

Concentration of Viscosity(Pa.s X 104) : Mean yield(%P
K:HPO4«(%) Fresh Dried
0.50 2.15 1.16 308
0.75 2.38 1.65 333
1.00 3.24 247 342

Strawberry jam
on the market

2.08

v measured by cylindrical spindle # 7 at 1 rpm

2 percent ratio of gelated sea mustard to raw one after filteration
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Table 4. Changes of viscosity in sea mustard
solution added with various ratio of 0.5%
KoHPO4 solution to sea mustard weight

0.5% K2HPOQOs/sea Viscosity(Pa.s X104 *

mustard weight Fresh Dried
25 3.74 2.90
3.0 2.96 151
4.0 215 116
5.0 1.84 1.02

* measured by cylindrical spindle #7 at 1 rpm.
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Fig. 2. Flow characteristics of sea mustard jam
processed by 4 fold of 05% KoHPOs to raw

sea mustard.
O—0  processed by fresh one
®— @ [ processed by dried one
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Fig. 3. Flow characteristics of sea mustard jam

processed by 4 fold of 0.5% K:HPO4 to raw
sea mustard. Symbols refer to Fig. 2.
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Table 5. Chemical composition, NH2—N, pH and
alginic acid contents of sea mustard jam

BUBe YR

obv] A2

(g/100g)
Gelated sea mustard
Fresh Dried

Moisture 954 95.8
Crude protein 1.1(23.9)* 0.7(16.7)*
Crude lipid 0.1( 2.2) 0.2( 4.8)
Crude ash 1.3(28.3) 1.1(26.2)
Reducing sugar 0.1( 2.2) 0.2( 4.8)
Crude fiber 0.1( 2.2) 0.1( 2.4)
Alginic acid 1.1(23.9) 0.8(19.4)
NH2—N(mg/100g)  106.74 17548
pH 7.15 708
* Dry basis

Table 6. Fatty acid composition of fresh, dried sea
mustard and sea mustard jams
(area %)

Raw sea mustard Sea mustard jam by

Fatty acid Fresh Dried Fresh one Dried one
12:0 0.1 0.1 0.3 0.3
14:0 7.1 4.6 6.4 6.2
15:0 0.8 0.7 1.3 0.8
16:0 25.2 22.5 229 30.5
17:0 0.6 04 0.7 03
18:0 36 21 3.0 2.6
20.0 1.0 25 0.6 1.1
22:.0 0.8 10 07 0.7

Saturates 39.2 339 359 425
16:1 99 6.5 10.3 75
181 16.3 12.1 13.6 11.2
201 4.7 104 38 8.8

Monoenes 309 29.0 27.7 275
18:2 44 7.1 38 5.7
18:3 3.1 6.3 4.7 52
18:4 0.1 0.6 0.2 0.3
204 53 12.7 71 10.5
20:5 9.1 84 9.2 54
22:2 0.6 04 04 12
225 1.3 0.2 1.0 0.3
226 6.0 14 10.4 1.3

Polyenes 29.9 371 36.4 29.9
AZ ¥ MES XYAEA A AHgH o]

o, vengs o5 AF AYddg uw

Table 65 £t} Ao e LAt 2wt 2

FTelddeo e ol e Wi nEvde X

galah, et 2 2t ol adn AF

AzxzFd AndAe Egdite] Zrlslgdn npa

n Gy F3pato] FMEIG e ol Hrigow

Y mguy agn o g njdde) g8 AR

o e} Egallate] #AH Ao WAL F71A

AE 25 of 4 S8 5 gl ¢+ 2

2B & 2328 0] 9= Cis:a Ciscg, Coo:a, Cooo s
Caz:s, Cup:6® 3E BEEAWAre] Exst 0w

53] A2 ALY of e &7 vtz LA
AT Cwis B Cuipd T30l 493 BE& &
o)
AA

(P5 &, 1984).

g

ok
L] PECER L EE S

y
FAR §7140%F TALI 34 co

tom trgow AuYeME a—



EESa
ketoglutaric acid, 24F, A4 £=91d] whal njEw
Aol A= A4, a—ketoglutaric acid, &4 o2
kol BT ol E {71418 TCA cycle iAMHE

2 gl JEHE FE 7] wie) Mo A
7he] Hy ol o] FFAFo gAY 1 A8V}
Aagda & & Uk

Table 7. Contents of non - volatile organic acids of
sea mustard jams processed by fresh and

dried ones (mg/100g)

Sea mustard jam by

Organic acid
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Fresh one Dried one
Lactic acid 145.2 1442
Oxalic acid 178.8 166.8 Table 9. Composition of amino acids and contents
Malonic acid 9.8 4.6 of free amino acids of sea mustard jam
Fumaric acid 64 44 processed by fresh one
Succinic acid 111.8 53.6 (mg/100g, dry basis)
Itaconic acid 55.4 36.8 Amino acids Com.positio.n of Conte.nts of
Malic acid 50.0 314 amino acids free amino acids
a-Ketoglutaric acid 176.6 818 Lys 1,772.3 712.8
Citric acid 2924 185.6 Leu 1.245.6 9.6
Phe 1,058.0 374
NE % HEe Maot Mzel gkl A ¥ AR Met 922.6 -
o ZzagEH )\9,} F7zeHxol= g2 ngld A Val 1,029.6 22
F Az L, a b & 8¢ Z73: Table 8% Tleu 602.6 46
ot 3“]"-‘.2 ted YujdAFEe) G2edy Thr 409.8 2.6
Fe MadEEE BY nEn A Fe e ve Asp 13720 244
U oupsvgdaZe genc 248 sgow 92 Ser 534.2 2.6
dicoli: FHE £ & T QA oIF ¥ Glu 25414 504
5ol Hilgk kel o] blanchingd 2+ &4t Gly 938.0 3.6
o z+4 @ pH oHA Al o3t Mzr} A st Ala 1,233.6 180.2
Avka Ul 5 1986), £ AP AS g Tyr 703.0 230
of 93 JFE Lrigte HulHge blanchmﬂoi His 6.462.0 49.6
A ojiz 4 cbgstel Arky ¥ % Aok 53 9 Arg 4114 16
JHoy B MzzS Ry nodd wzEe L(E Total 21,236.1 1,104.6
Table. 8 Pigment contents and color values of raw sea mustards and their sea mustard jams
Chlorohyll a Total carotenoid Color value
Sample content retention content retention L a b AE
(mg%) (%) (mg) (%)
Raw fresh 808.2 107.0 148 -06 08 84.1
sea
mustard dried 265.9 174 161 -21 37 806
Sea fresh 281.7 34.8 31.8 29.7 64 15 30 903
mustard
Jam dried 193.1 65.8 11.0 63.2 58 37 25 90.0
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Table 10. Optimum amounts of various additives for
the processing of sea mustard jam by
organoleptic evaluation

Additives Added amount(%)*  Optimum amount(%)
Saccharin 0.225 0375 0.600 0.375
Sorbitol 10 20 30 40 2.0
Citric acid 015 025 040 0.25

d
powder of 10 15 05

roasted soybean
*

percent ratio to 100z of sea mustard jam
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