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Abstract : The purpose of this study was to process extraction and separation for polyglucose
porpyran from pophyra yezoensis as high yield. The acidic porphyran solution was extracted with 0.1
~1IN of «,p—dichloromaleic acid or a—chloromaleic acid of 2% solution as organic acid instead of
inorganic acid at 60°C and then porphyran was collection of high yield to acidic solution and it was
neutralization treated with 0.1N of d-Ca(OH); solution and the mixture was conversion to porphyran
salt form and treated with a shell powder of ouster and then added of ethanol as precipitator. It
recovery porphyran contained of violet purple laver coloring matter was obtained as a crystalline and used
for the next step without future purification to prepare of porphyran laver jam. so, The resulting porphyran
and porphyran jam was characterized by it component and physical properties.
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Fig. 1. Chemical structure of porphyran.
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2.2.1. fEom At B4 717124

Model S433-H(SYKAM)
Analytic time 2hr/1sample
Injection volume 100ul
Buffer Lithium buffer(4%)
Reagent Ninhydrin

5714 24 /7124

AA-6501GS

Model (Shimadzu, Japan)
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Table 1. Manufacturing Process of Porpyran
Jam

Separation of porpyran

Heat and wash of laver
from lavers

}
Processing by enzyme

}

Manufacture and
application
}
| Ripening |
}
| Second ripening |
}
Stability test

}

Porpyran jam processing | 40+5°C Prevention

50C Storage and
heating

Mixing of laver jam
and porpyran

Stability and storage/
pH control

and formation of quality.
}
| Packing/design |
|
| Production of goods |
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Fig. 2. Grain analysis of shell by XRD
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Table 2. Chemical Component of Oyster Shell Micro Powder

Sample [Al,05 CaO FeO3* KO MgO MnO Na,O P05 SiO; TiO2|L.O.I| total

A 0.17 5343 0.10 0.03 0.38

0.49 0.13 0.52 0.01]44.4199.66

B 0.23 5391 0.17 0.03 0.39

0.44 0.12 0.84 0.01]43.83]100.0

Table 3. Physical Properties of Oyster Shell Powder

Particle size | BET surface area | Average pore diameter | Adsorption pore volume
Sample No. . , ,

median(um) (m*/g) (nm) (ent/g)
Sample 1 5.421 4.3657 7.9098 0.016620
Sample 2 4.798 3.9334 7.5950 0.015419
Sample 3 3.768 3.2675 9.5157 0.016314
Sample 4 3.089 3.0060 7.1867 0.012241
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Table 4. Formula of Jam Containing Lavers

Ingredient Content(g)
1% Na,COs treated 10.0(20)
Laver gel/ porpyran
Agar 1.0
Sugar 30.0
Starch syrup 20.0
Sorbitol 20.0(10)
Citric acid 0.2
Water 300.0
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Table. 5. Preparation Procedure of Jam Product Using Lavers

Materials ComPound Compound Compound Compound
ratio 1 ratio 2 ratio 3 ratio 4
Porphyran concentration
liquid 10 14 - -
(Cold mix, 22 ° Brix)
Laver gel (Hpt mix, 22 B B 10 14
Brix)
Porphyran 90 90 90 90
Color 4.4+0.40 4.7+0.67 4.3+0.48 4.6+0.70
Perfume 3.2+0.63 3.1+0.74 3.4+0.52 3.5+0.53
Taste 2.840.42 3.4+0.52 3.1+0.47 3.6+0.52
Colligation signs 2.8+0.43 3.6+0.52 3.2+0.40 3.7+0.67
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Table 6. Operating for Analysis of Minerals by Atomic Absorption Spectrophotometer

L Element Minerals {Instrument AA-6501GS(SHIMADZU))
amp
Item Ca Fe K Mg Mn Cu Na Zn
Wave length(nm) | 422.7 248.3 766.5 285.2 279.5 324.8 330.2 213.9
Current(mA) 10 12 10 8 10 6 10 8
Slit Width(nm) 0.5 0.2 0.5 0.5 0.2 0.5 0.2 0.5
Lighting Mode |BGC-D;|BGC-D,|Non-BGC |BGC-D;|BGC-D,|BGC-D;|Non-BGC|BGC-D,
Burner Height(mm) 7 7 7 7 7 7 7 7
Fuel Gas Flow(/min) 2.0 2.0 2.0 1.8 2.0 1.8 1.8 2.0
Table 7. The Minerals Content of Samples (Unit : mg/100g)
Element
Ca Fe K Mg Mn Cu Na Zn
Sample
Porpyran jam 9.905 88.100 | 208.030 | 50.810 | 1.346 | 0.821 384.227 1.238
Salty t}isr;e laver | 17029 | 4616 | 368.750 | 78.160 | 0.559 | 0.396 | 1485.723 | 0.722
Sweemjzsr; laver | 10106 | 6.067 | 260330 | 37.800 | 0.486 | 0.552 | 297.773 | 0.176
‘he minerals content of sample
Ca
Fe
K
. O =marm
5 M CERRET
£ Mn O] 2w e
Cu |
Na_*
zn |
0 200 amn 500 800 1000 1200 1400 1800
mg

Fig . 3. Appraisal on content of heavy metal in sample.
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Porpyran extraction ratio classified by acid concentration

14 \ /7.4:
12
L 10 o—o\'//
S g
'; g 4+ HCI
= === Dichloromaleic acid
4 Cit-A
2
0
2% 4% B2 % 10% 12%
Concentration %
Fig. 7. Extracted ratio of porpyran as acid concentration.
Table 8. Compound Ratio of Porphyran Jam as Optimization
Materials Compound | Compound | Compound | Compound | Compound | Compound
ratio 5 ratio 6 ratio 7 ratio 8 ratio 9 ratiol0
pectin 10 10 10 10 10 10
laver gel 90 90 90 90 90 90
HIEHIC 0.1 0.1 0.1 0.1 0.1 0.1
Japanese apricot N
concentration liquid 2 - - - -
(68.5 ° Brix)
Apple concentration B 4 3 _ 3 3
liquid(72.5 ° Brix)
Pear concentration _ _ 4 _ 3 3
liquid(67.8° Brix)
Pomegranate
concentration - - - 3 - -
liquid(65° ° Brix)
Maximowiczia typica
concentration - - - - 2 -
liquid(66° Brix)
Color 454048 | 4.4£0.67 | 43+£0.53 | 4.7£0.52 | 4.6+0.52 | 4.5+0.52
Perfume 3.340.52 | 3.440.48 | 3.2+0.52 | 3.5+0.53 | 3.6£0.49 | 3.840.58
Taste 43+0.67 | 414052 | 3.3+£0.67 | 3.7£0.48 | 3.4+0.48 | 4.0+0.67
Colligation signs 444052 | 424079 | 3.2+0.63 | 3.7£0.68 | 3.8+0.63 | 4.1+0.74
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Fig. 9. Analysis of compare component for

porpyran jam.

Aspartic acidoll  tigt 2443} porphyran
A, oot A, Aot gl ofgk ke zb7t
593.279 ,355.828 ,221.563 mg/100g ©]3JTt.
Threonine®] et 2423 porphyranfl, ot
ZARU I L A b IS IR e ] o S 4
332.126,194.018,128.518  mg/100g  ©]lch
Serine®] ™het &A4ZA3} porphyran , @8 A
A, gk e gt g2 47 319.064
,193.248,126.448 mg/100g ©]leh.  Glutamic
acidell gt BA443} porphyran®, T8t AA,
gt el ek ke Z47+653.463, 405.514,
260.957 mg/100g ©]%lct. Prolineo] wigh £412
3 porphyran®, @8 1A, ASE A gt
SR 717 204.096, 149.444, 98.563mg/100g
o]qlt}. Glycineoll thgt #4123 porphyran 4,

L A 5 Ve et I o ) T o S e
362.755,218.853,140.384  mg/100g o]t
Alanineo| Wt E44A3 porphyran M, ot

A4, st A4 ot g2 2 610.086,
316,365, 286.028 mg/100g ©]2dh. Cystineo]
gt EA483 porphyran #, ©9b 1M, ot
Aol Lo L 6 N g 155.048,
183.455,165.389 mg/100g ©|%lt}. Valineo] Tt
b £428Y porphyran A, ©ub 3, ®oF 4
Ao oIt dFe Az 450.074, 286.612,
212.266 mg/100g ©]let. Methionineo] THet
244 porphyran A, 95t 3, Aut Ao
o @S Zh7b 119.815 82,020, 63.086
mg/100g ©]%lct.  Isoleucineo] gt 24723}
porphyran A, ©ot 4, ot Aol oigh &
Fo 717t 228.686 ,138.430, 84.350 mg/100g
o]gitt. Leucineol] thet 2423 porphyrani,
ot A, gut el dit ke A4
503.963, 271.217, 181.300 mg/100g ©]%JTt.
Tyrosine®| it E4ZA3} porphyran 7, Tt
A4, gk el digt g2 27 70.654,
91.574,38.912 mg/100g ©]%t}. Phenylalanine®]]
tiet BE443 porphyran A, @Ot 7 #or
ARl digh e A7 258.235, 125.676,
77.343 mg/100g °lgic}. Histidineo] ohgt 24
A} porphyran, @8t A4, &9t Ao gt
=Fe  Zbzb 219910, 167.925, 151.740
mg/100g  ©]det.  Lysineo] gt EAZx}
porphyran 4, @9 74, &5F 340 it o
o 717t 344.922, 226.767, 148.791 mg/100g
o] 3ict.

HolMe 3159 ] ofnlicdto] HEEAC
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o fElotu|Ate] F%F W el= porphyran A
Aol 6,167.934 mgo]L, Auke 3,960.114, Tt
AL 2,830.197 mgolrk. 1 F tiEA<I
porphyran Ao tigt fefofr|ieih2 alanine
0] 610.086 mg, taurine®] 5.812 mg, histidine©]
219910 mg, glutamic acid”?t 653.423 mg
porphyran  ZFellA o] ESIE 659 ofn]
L AHS porphyran O] S HwskTh
olg]gt A} opmlicAt T SRtEE o8t
B2 A7 dasiria 2o

Aol wigt ol SRS porphyranie]

)
B[t

AN A Porphyran®] &% 3% W 9 Porphyran A AXAF 11

71 E=Skom
et 223 gestE dtte s Aol
porphyran¥} T ZAof H|siA oF 3.4 vt
95E g 4 Atk

SN A g Ae 71E Fel
Fxrt Wtth AEE 0.6294
Uetdlon pHE #A7|7te] 445 pH7E H
olxth, 1 Ad A" gREFE 58 dEE
Eojof HAdo] ¢t HE ZoR Hu T T
Aol weps Aol & Wi Qe
Ao AtmHrt,

H] s A

A8e

Data analysis of component compare (generalization)

Aspaticacid = Threonine Serine
mAlanine Cystine m Valine
BTyrosine B Phenylalanine B Histidine

Glutamicacid mProline = Glycine
mMethionine Isoleucine Leucine
B| ysine B Ammonia Arginine

Fig. 10. Analysis of compare component for porpyran jam salty taste and sweet taste

laver jam.
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Fig. 11. Analysis of composition porpyran jam and laver jam.
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Table 9. Inorganic Content Measurement of Extracted Laver Solution by Method of Extraction

(mg/100g)
Division Ca K Na Fe
Remainder material after 141.9 214.8 29 79
heating and press extraction
Remainder material after and 131.9 2292 2.4 8.2
press extraction

Table 10. Content Measurement of Protain, Acidity Degree as Porpyran Laver Jam by Method of
Extraction (mg/100g)

Section Moisture Fat Protein pH Acidity

Remainder after heating

. 60.5 0.3 4.50 5.73 0.12
and press extraction
Remainder after  press 66.1 0.3 3.54 5.75 0.12
extraction
4. 2 E Tohs A5 F63en ndE HaE &
= e A zush ol digh A 2
1 sje 7e chAo] oF 6~10% A% sHooH] 284 EA 183 porpyran H9] ¢HA 5&
ol =ofl IAAIAA shRt Foje A £ grelstalct. 28 A slehs 54 ZRAAS
o] AZsA 7122 ARsly Gt Esb) qErete] 71 WrasAd Alzto] 90 ol &
A 4 240 A whol st Tel  SHISM 40U ol TEelsc
A de B g 5O FgS Tdsto] ohst
=y sfastt a8 a,p 3. porphyran -2 /o] &1l HepA 50 A
—dichloromaleic acid E¥& a -chloromaleic AE eHoto] AF E97H vl wom Hol 2t
acid g9 o2 Helste] AAE porphyran 3 + o] 7HA] udlE A2 52 okl qlofA
243 24 dojRl 4 TAE A2 ohE 7180 7|5rrt £ov, 7o 1wt
L2  porphyranFEE o] Fr|2A A Fgotal QojA Moz Ao EAE F
Ca(OH),E A7Fste] F2hAl7]al v 2wzt olF L Qi & 4= vk
oA fFElE g g5 oS 7sto] 23}
gl og o]l2s} A|A porphyran AA H(salt) 4, AoA= 31F9] R ofn|iile] HEEHG S
FEE Zs oiyleh 1A 7]&9] Mot st o fElotu|eAte] FF W= porphyran 3
Al @ol AR HAARN ogtE2 °oF 70% & el 6,167,934 mgelal, AT 3,960,114
A ATt ek Adko] oehe-e Hrlste] A mg, ©9 AW 2,830,197 mgolHek. 1 F
E5 porphyran 53-8 A4 <F 21.2 ¢ tEAQ! porphyran HAo gt fotu]le
T LUk el porpyran 3882 16.3g)S A9 AF2 alanine©] 610.086 mg, taurine®] 5.812
o}, mg, histidine®] 219.910 mg, glutamic acid”}
653,423 mg porphyran A4 =Fo] =
2. A Aejs 2 #-85to] porpyran M A HE 65| ofvlleAtE porphyran Al o
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