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Abstract : The purpose of this study is to process a seaweed resources that is easy to find in Korea
and has outstanding phlogistone and high yield seaweed vinegar solution through mass—production
and facility development for utilization. The compound uses wasted seaweeds, such as brown seaweed,
kelp, seaweed fusiform, and laver, and carbonizes them in high temperature by drying in poly step trap
to extract them. In also involves the development of a process that separates and refines the extracts
to create a high value—added anti—bacterial bio solution that can replace chemicals in agriculture and
industries and even chemical food additives. so, studied separation and refining of seaweed extracts to
analyze the compounds. and processed and compared to seaweed vinegar extracts to prove superiority.

Keywords . seaweed carbonization, seaweed carbonize equipment, seaweed vinegar liquid, foodstuff
preservation, seaweed
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Fig. 1. Experimental apparatus for carbonize equipment of seaweeds
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Basic Purification Experiment of Seaweed
Acetic acid Solution

Standing method
Seaweeds acetic acid mixture solution

Standing for each other seaweed acetic
acid as seaweed samples

Decoloration method

Seaweeds acetic acid mixture solution
decoloration by active carbon
filtering

SoLd Or! solu.
Separate method-1

Seaweeds acetic acid mixture solution
Simple Distillation
iSeparate to B.P of distillated org. com
Collection sample A, B, C, D....etc

Separate method-1II

Seaweeds acetic acid mixture solution
Fractional Distillation
iSeparate to B.P of distillates org. com
Collection sample 1. 2. 2. 4...etc

Fig. 2. Overall process for basic purification
experiment of seaweed acetic acid
solution.
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Table 1. Operating Condition of GC in Table 2. Operating Condition of GC in
Analysis  of Organic acid from Analysis of Alcohol from
Carbonization Liquid. Carbonication Liquid.

Parameters Analytical Condifion Parameters Analytical Condition
[nstrunent Organic acid analysis(LC10A Series, Shimadzu, Japan)
Instrunent Gas chronatography (174, Shimadzu, Japan)
Column Supelco wax-10 capillary column Column Shin-pack SCR-102H (300mm8.8mm i.d, Supelco, USA);
(30m=0. 25mm=0. 25um, Supelco, UsA) two columns in series
Detector temp. 207 MHobi le phase AnM p-toluene sulfuric acid
Reagent 4nM p-toluene sulfuric acid and 100uM EDTA contained
Injector temp. 0T ag g o I ) I I
of 16mM bis-tris solution
Split ratio 80:1 Detector cel| temp. 6T
Column temp. initially hold up 5 min at 50T
after, hold up for 3C/min to 110T Oven temo 3C
finally hold up for 20T /nin to 20T Flov rate 0.8aL/min
Split ratio 80:1
Detector Electrolytic conductivity

Table 3. Operating Condition of GC in Analysis of Various Seaweed vinegar Liquid.

(unit: ppm)

Sample
Organic A B C D E
acid*
Phosphoric acid 25.758 23.128 10.049 12.152 94.393
Citric acid 75.113 38.132 26.058 21.152 179.779
Succinic acid 95.438 72.416 332.168 61.319 N.D.
Latic acid 15.952 13.252 14.833 18.721 4.669
Formic acid 185.359 210.839 120.998 63.429 207.340
Acetic acid 100.359 130.442 218.108 240.152 1,652.54
zzir;glutamlc 34.758 10.436 8,919.94 632.117 282.910
Propionic acid 270.060 260.284 610.561 170.252 2.448.40
Butyric acid 32,511 31.491 41.907 21.442 393.548

A: Brown seaweed,

B: Tangle, C: Bundle, D: Gulfweed, E: Refine wood vinegar
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Table 4. Analysis Table of Seaweed Vinegars—1 (unit: ppm)
Sample F G H ! . ]
Laver Greenlaver Gulfweed Angehca. Urilis Agar—agar
Compounds Makino
Citric Acid 328.8 358.0 360.2 342.4 313.7
Tartaric Acid 0 202.7 207.1 198.6 189.9
Maleic Acid 521.0 350.0 368.7 380.4 340.1
Ascorbic Acid 0 0 0 0 0
Succinic Acid 1372.1 1486.0 1320.2 1466.3 1364.0
Acetic Acid 98.5 101.6 87.3 102.9 91.7
Fumaric Acid 3.1 3.6 3.2 39 34
Propionic Acid 1024.4 1897.9 1524.3 1625.0 1365.0
Butyric Acid 471.2 437.5 153.9 456.2 152.3
Table 5. Analysis Table of Seaweed Vinegars—2 (unit: ppm)
Sample
Gracilaria sp Chilmunjo Sweet laver  |Seaweed fulvescens
Compounds
Citric Acid 313.5 335.5 421.6 342.4
Tartaric Acid 206.3 185.2 206.5 176.9
Maleic Acid 248.0 343.1 316.5 336.9
Ascorbic Acid 0 0 0 0
Succinic Acid 1321.4 1351.2 1138.6 1275.8
Acetic Acid 86.6 99.3 87.3 93.7
Fumaric Acid 3.0 3.2 2.5 4.2
Propionic Acid 1244.2 1265.4 1653.7 1375.6
Butyric Acid 311.5 364.7 237.3 244.8
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Table 6. Heavy Metal Contents in Samples

(unit: ppm)
Fl t
oy cd Heg
Sample
F N.D.”  N.D. N.D.
G N.D. N.D. N.D.

Y Mean + S.D. (n=3). N.D. : Not Detected.
1. G: greenlaver, H: gulfweed
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Table 9. Manufacturing Process of Seaweeds
Vinegar Liquid.

Classification materials
of
seaweeds vinegar

|

Carbonization process

234, % o] FRFoIE WD e '
1=]
A A Cooling
Table 7. Operating Condition of GC in |
Analysis of Alcohol From Second cooling
Carbonication Liquid. |
Sampf: iCOhd Methanol | Ethanol | H]3L Second cooling and
7 filtering
seawee 2.94 | 1.032
vinegar A
seaweed 4276 | 0.328 '
vinegar B
seaweed
vinonr C | 11214 | 0.328 Third cooling
wood vinegar | 329.235 | 7.27 relf”tliei '
oo Separation and
distillati
* Sz AFEE 045 im membrane filter2 # ration
2 AS Am=E ARSHE. 2Ea GC (174, l
Shimadzu, Japan)2 BAIsHT, Je 9% & | packing
=240 o3t peak WAHIZ A4t M= 2 F |
F&57Z 33 injection)sF Tt ’ loading

3. Seaweeds vinegar liquid A: Sea tangle,
B: Laver, C: Brown seaweed,
D: Refined wood vinegar liquid

Table 8. Operating Condition of GC in Analysis

Brown seaweed,
Tangle, bundle,
Gulfweed, Laver,
Refine wood vinegar

1200 C up
Carbonization storage,
freezer cooler and
reflux

Cooling and simple

distillation
Temperature 90+5C
Activated charcoal

and terra alba

After micro filtering,
transmission degree is
60-70% up

Removal of deposit

40+ 5C prevention of
quality.

pH control

of Alcohol From Smoking Seaweed Vinegar.

(unit: ppm)
Note . Refined wood Smokl'ng
Wood vinegar laver Seaweed . seaweed vinegar
Head vinegar
[Prepare]
Methanol 740 0 0 540 0
Ethanol 260 0 0 0 450
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Table 10. Compare of Seaweed Vinegar Liquid and Wood Vinegar Liquid in Distillates Solution.

(F<: ppm)
Classification Refined Refined
and Units seaweed wood
Compounds vinegar liquid vinegar liquid
Heavy metal mg/kg (3.0 large quantity detection
Solid material % 0.2 detection
- pH 2.6
. 1l f
Phenol % no detection very sma amount ©
detection
Diethyl ether mg/kg no detection detection
Carbonyl compounds % no detection detection
Benzopyrene mg/kg no detection detection
Methyl alcohol mg/kg no detection detection
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AR 58 A =SSR E 0|85t '8t A 2  formic acid?} acetic acid I gl
ZIHA o A4AE o 74X Y71 E o] g5t 3 phosphoric acid, citric acid, succinic acid,
FH iz A Bop oz FTHRE fxd F lactic acid, pyroglutamic acid, propionic acid,
ZAste] 34 Hoz ogoew, I Ai: butyric acid2# =57 F7E vlw A= Fig

Table 110] 7} Az ¥77] 22 He 95
4§50 o o5

sz o] AJA o]
w2 Genhole

Table 11.

Device as Fach Materials.
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[e]
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Z, propionic acide=
goton I tg
Apgr Tew T

=% do] Ad

mlejo] B3 thAlmht 3, @

Collection Volume of Carbonication Liquid for According to Adhesion of Cooling

General chimney

Materials withdrawal rate Coil-sticking refrigerator
Oak [wood vinegar ] 210 ml 430 ml
Black pine [wood vinegar] 236 ml 490 ml
Tangle vinegar 74 ml 274 ml
Brown seaweed vinegar 52 ml 196 ml

A: brown seaweed, B: tangle,
(91 ppm)

C: bundle,

D: gulfweed, E: laver,
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propionic acide 47+ 270.060, 260.284,
610.561, 170.252, 2,448.40 ppm®|H, butyric
acid= 32.511, 31.491, 41.907, 21.442, 393.548
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LERTh E9F methanol2 seaweeds vinegar A:
sea tangle, seaweeds vinegar B: brown
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Fig. 6. Stability test of 10% seaweed vinegar
solution(pH, chromaticity)
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