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Abstract : In this study, a study was attempted to confirm the yield of the solvent fraction for
extracting physiologically active substances of polyphenols and flavonoids in sea cucumber. In the
previously reported cases, the 50% ethanol extraction solvent fraction was confirmed as a result of
high yield of sea cucumber antioxidants. The determination of the amount of antioxidants extracted
from sea cucumber was confirmed as a result of the extraction solvent fraction applied to the
extraction. In addition, the necessity of extraction of the solvent fraction was obtained through a
previous study that ‘there is a significant difference in the content of sea cucumber physiologically
active antioxidants extracted depending on the extraction solvent.” The results of extracting high
antioxidants from the phenolic substances contained in the sea cucumber extract of the 50% ethanol

TCorresponding author
(E-mail: dydtls0619@naver.com)

- 292 -



Journal of the Korean Applied Science and Technology

extraction solvent fraction were demonstrated. In the study case of extraction solvent fraction, the
ethyl acetate solvent fraction, which yielded the lowest, yielded a higher phenol content than other
solvent fractions, and the antioxidant effect was confirmed. Accordingly, it was confirmed that the
effect on the high yield of the antioxidant extract through the yield change according to the
application of the extraction solvent fraction was performed. Therefore, it was verified as an optimized

sea cucumber physiologically active substance extraction solvent fraction of 50% ethanol solvent.
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Fig. 1. Test material black sea cucumber.
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Fig. 2. Procedures of sea Cucumber incubation and ethanol extraction.

2.1.1. Aok 4 717

Aol ARESE Ad Aefe=  butylated
hydroxy  toluene  (BHT), caffeic  acid,
1,1-diphenyl-2-picryl-hydrazyl (DPPH),
lipopolysaccharide  (LPS), quercetin, arbutin,
pyrogallol, griess reagent, sodium phosphate
buffer, potassium acetate, aluminium nirate,
Dulbecco’s modified Eagle’s medium (DMEM,
Hyclone, USA), «-melanocyte stimulating
hormone (a-MSH), penicillin, streptomysin,
formaldehyde, fetal bovine serum phosphate
buffered  saline  solution (PBS)E  Sigma
Chemical Co. (USA)ZHE Fste] AML5Y
o 3 9le] Jlet gl 9 Aok Aok A

2.1.2. 34 FE2E AX

Siitel atstEd EeEdEy} ZetHlo|lEE
FEstazt 50%oee-S it A=l 1082 A
Zotdeh. ohx 25C, 72A13F 150rpme] Q1FH]
olgolA Zgkstirt. AlEE] 7oA 8,000rpm
o2 208%Qt YHEY AASY 1 ¥
Whatman No. 2 ojFtdjo|m &2 A5HE of3tA]
71 & d4 IEAE olgste] "EHsit. o
22 ZSE(EYELA, Japan) o2 ogtes &
A7 2P FAxste] B Aee st
252 486t A2 A5 THFEIg. 2).

- 294 -



22, ¥ H 4H

[

22.1. & E9=9F
Sfiatel  ZE U=
#5452 0] Phosphomolybdic acid®} ¥H-g-A]
Ao Wgte] = WHEE o83 ZCeE Folin-
Denis ¥-& -3-8dto] AASEATHI2, 13]. & 4
HoA e sk Mazdo] 23te EguEs 42
S 7P afHoR FE5= S50%n0eE FE§
uf HFAlE A-gsto] &S AlLskh A=
£ 0.05u4g/mL, 0.lpug/mL, 0.25ug/mL, 0.5ug
/mL, lug/mL2 lug/mL FHS5o] 8355 A=
OE Frr Frlste] Almds FHlsHH A=
400 zLefl Folin—Ciocalteau's phenol reagent A
oF 400 ¢ LE Higlstal A2olA 328E Folth
AlZHo 10% NaCos £ 400 2 LE Hste] Hi

o 5, A2o4 608 B oA AdH=E £

HESo] B 5 96 well plateof] 200 u1L¥ £
stz 760nmelld  EFEE SASEATH14L
Caffeicacid(Sigma) [15]. EFEAZ sjiite] &2
ZeHlE SEES S5kt 0-100 pg/mL 5
L2 FHE mEHF Ve RHE S E
s TgFS ALtstaoh(Fig. 3).

g

Al=Edd =4
[e]
o

e g

~
A rlo

25

y = 0.0546x + 0.1091

Absorbance at 760 nm

o 10 20 30 40
Caffeicacid (pg)

Fig. 3. Standard calibration curve for caffeic acid
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Fig. 4. Standard baseline of quercetin flavonoid
content (R2= 0.999).
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Fig. 5. Sea  cucumber antioxidant content
analysis, =~ measurement  of  total

polyphenol content (50% ethanol solvent
fraction).In  a  previous study, a
confirmation procedure in which the
total amount of polyphenol increased as
the concentration of the sea cucumber
sample increased. The total yield of sea
cucumber polyphenol reaches 16.25ug
/100g at a low mixed concentration of
0.1% sea cucumber sample, and an

excellent effect is reported.
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Fig. 6. Analysis of total flavonoid content of sea
substance  (50%
solvent fraction). In a case study, a sea
cucumber sample with a total flavonoid

cucumber  bioactive

content of sea cucumber extract, 2.26
ug,/mL  was obtained at a low
concentration of 0.1%, and the total
flavonoid content increased as the sample
and excellent
flavonoid effect was found at a low

concentration increased,

concentration of sea cucumber extract.
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g), a is the hot water extraction yield
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extraction amount (33.5g), b is ethanol
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. 8. D is the extraction yield (0.062%) of the

hexane fraction (9.0g), and graph E is the
total extraction amount (3.53g) of the
chloroform extraction. Yield (0.039%), F
graph shows the total amount of ethyl
(20.4g))
extraction yield (0.0054), G graph shows
the total butanol solvent extraction
(11.09) and extraction yield (0.039%).
The ethyl
fraction yield was the lowest, but the

acetate solvent extraction

acetate extraction solvent
highest polyphenol content was obtained
in the ethyl acetate extraction solvent
fraction (SCEA-F; sea cucumber ethyl
acetate fraction) compared to other
fractions. 1 gram of dry SCEA-F has a

total phenol content of 20.38 mg.
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