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Summary

A study was carried out on the extraction condition and quantity of polvphe-
nols in a dry brown algae. Ecklonia cava. The extraction condition were investi-
gated with temperature (25°C. 45°C, 65°C) and pH (4.0. 7.0. 8.0. 9.0). Amounts
of polyphenols extracted were compared with total, relative and absolute
polyphenols by the methods of Folin-Denis, Vanillin—-H,SO, and Brentamine
Fast Red 2G Salt.

Total polyphenols showed higher content with the increase of extraction
temperature and its amount was in the range of 9.6-22%(w/w).

In the amount of relative polvphenols. big differences were appeared with
quantitative methods and extraction lemperatures and the highest content was
appeared at 45°C.

In the EFs(estimation factors) for determining the absolute polyvphenaols. Bren-
tamine Fast Red 2G Salt was considered as the most effective one among the
three methods used.

In absolute polyphenols. extraction conditions of the temperature of 45°C and
the pH of 4.0 gave the highest: value!

The range of extractable polyphenol molecular weight was considered to have
high relationship with extraction condition by the result of estimation from the

binding capacity with hide powder and Rv/{d.
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Fig. 1. Standard curve for the calculation of total polyphenol content by Folin—

Denis’ method.
* The procedure of preparation of standard material was discribed in text.
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Fig. 2. Standard curve for the calculation of total polyphenol content by Vanil-
lin—Sulfuric acid’ method.

* The procedure of preparation of standard material was discribed in text.
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Fig. 3. Standard curve for the calculation of total polyphenol content by Brentamine
Fast Red 2G Salt’ method.
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Fig. 7. Effects of temperature and pH of extraction on the contents of totaf
polyphenol measured by the method of Folin—Denis.
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Fig. 8. Effects of temperature and pH of extraction on the contents of total
polyphenol measured by the method of Vanillin—Sulfuric acid.
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Fig. 9. Effects of temperature and PH of extraction on the contents of total
polyphenol measured by the method of Brentamine Fast Red 2G Salt.



HWES] frfeo) 2o Folin— Deniszt4g¢) 74 9= phenolh HBERKEEEES]) BE(bito
K ffcl3 Brentamine Fast Red 2G Bio2 F8% o= phenold &2 pHel
L28) Hisol RIFsE Vanillin -EfE]l W= 1,3—me 1,3,5—Oxy— (B2
benzenoid B(752) KFET2 s} K st im0 2 wa = LEMmS K
dled, Folin—-Denis, Brentamineit g w el o] o P& #4613 o), afel4 22
BAFd A2 Hge] s} TEITEME, 22 @i phenol4 #7&2)
HE( ] ESol| #FHs) Aoz «f7bx|c), Sieburths} Jensen(19691, Sieburth
19691, Craigies} Meclachlani1963)-2. Ascophyllum  nodosum 2 FRE) A s =

#2 polyphenol-s- Brentamine -3 4ol ARSI =l kel 4 2] foi] 4]
bk rol islcha Aitiskeleh A BTl 4= 25°Cel 3% pH 8.00l 4 7}
B GhE chebol g FEe 4 PEEE 28 Bl sl fHPBE vhe)

il BECE 55 42 pH 4.0, 7. 00 4 FZ S vhebdiedeh gk, Katavama
‘Ragansi Jensen. 197711= 7+l €] polyphenol SRS OANZ sl 2 1~12.8%
tdry seaweed 5L #Gshd =il A& FgEel 4 vebub b abekel ERE el g
2tk

2. 18% polyphenols @o| |

Raganz} Jenseni1o7712 5 polyphenolis® polyphenol: 5 Ba% FEWE #
EE Hrskd el K Bzl 4 VRERE BEE R EC] whe) fhMlel ¥4 polyphenol
#2 #t:= # polyphenole] § HH ds b g Hebl il 3 Hig
polyphenol-& firel @2 gLl Felatel 45, 25, 65°C it 2 »%w] vhERLE
a2 Fig10. 11. 120l Aol 4ho] 65°Col] 4 = 45°Coll 4 fhHiEE Hel A - 7beFo g
Folin—Denis g%l |2 4= 0.025~0,03, Vanil llin— %Al 75-?—, 0. 0078 ~ 0.
0087, BrentamincEol| 2] 4] = (. 038~0.042 g/g dry seaweed: whop fhi s <
Sho, BEEE el s pHOl 1S e wbg etk elis fi& polyphenol
of ddEVIsE #E A2 frpelea Guiel Sl REVES wbol R 4
S g aslvh bl 45C o 4 = v} d ot Folin—Denisikel 4 &= 0, 097~
105, Vanillin— &% fjo) 710 - 0.0155~0.02, Brentamine BE %o o3y Y -
0.074~0.096 g/'gdry seaweced 10 ¢ vhebytbel, ciel o Vanillin—%&séﬁ‘v_ 7 Qo] =
Cht R fEG Hake] #le 4o Gael vhehdat oli=dl Raganst Glombitza

— 12 —



N

0.124

0.074 ’_\0\0/0
o—

0.02; T ﬂ
L

4.0 7.0 8.0 9.0
PH of extration

o ;m
o

?

Db

Content (g/g, dry seaweed)

Fig. 10. Effects of temperature and pH of extraction on the contents of relative
polyphenol measured by the method of Folin—Denis.
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Fig. 12. Effects of temperature and PH of extraction on the contents of relative
polyphenol measured by the method of Brentamine Fast Regd 2G Salt.
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25 0.088 0h.0912 0.0752 0.0936
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65 0.0752 0.0704 0.0584 1.0624
e
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Fig. 13, Effects of temperature and PH of extraction on the contents of relative
polyphenol in the solution filtered after treated with hide powder mea-
sured by Folin—Denis’ method.
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Fig. 14. Effects of temperature and pH of extraction on the contents of relative
polyphenol in the solution filtered after treated with hide powder mea-
sured by Vanillin—Sulfuric acid’ method.
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Fig. 15. Effects of temperature and pH of extraction on the contents of relative
polyphenol in the sotution filtered after treated with hide powder mea-
sured by Brentamine Fast Red 2G Salt method.
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Fig. 16. Effects of temperature and pH of extraction on the contents of relative
polyphenol in the solution filtered after treated with haemoglobin mea-
sured by Folin—Denis’ method.
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Fig. 17. Effects of temperature and pH of extraction on the contents of relative
polyphenol in the solution filtered after treated with haemoglobin mea-
sured by Vanillin—Sulfuric acid’ method.
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Fig. 18. Effects of temperature and pH of extraction on the contents of relative
polyphenol in the solution filtered after treated with haemoglobin mea-
sured by Brentamine Fast Red 2G Sait' method.
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Table 2. Effects of temperature and pH of extraction on the EFs, absolute
polyphenol content by the colorimetric method.

. . . Brentami
Folin~-Denis method Vanillia-H , SO, method rentamine Fast

temp. Red 2G Salt method
C P EFs Absolute mly- EFs Absolute poly=- EFsg Absolute poly-
phenol cont” %) phenol cont. (%) phenol cont(%)

o 4.0 0.58 3.79 3.84 4.08 0 59 3.54

- 7.0 0.57 3.67 2.97 3.81 0.55 3.51

8.0 0.69 4.00 3.90 4.61 0.57 3.44

9.0 0.76 5.90 3.44 6.25 0.74 5.55

4.0 0.87 8.41 5.45 8.45 1.14 8.45

a5 7.0 0.46 4.83 3.04 5.05 0.51 4 .57

8.0 0.79 7.93 5.56 9.40 0.7 6.50

9.0 0.70 7.00 3.81 7.62 0.65 6.26

4.0 1.16 3.84 5.25 4.10 0.85 3.57

7.0 1.17 3.26 1.02 3.30 0.83 3.24

% 8.0 1.23 2.15 4.11 3.33 0.78 2.97

9.0 1.38 3.57 4.34 3.78 0.88 3.38

25°C s d o} 5 555, 9% 2 VERREEE lel o B EC) #of i &
Bl Wb i, HEel 4o Ao SR by ko] Has = 45°C @R
A= 2542 #Eob A, = pHell w2 BHE7E Alsked pH 7,000 4= A2 2

HEQl 4.59~5.05% uioll s 2] olokc).
4. Rv/tdEo| B

ity polyphenold g 5 g wips AR 1kl Rvifds Eogelo
Table 3¢ %56} ¢3 e}, Ragansi Jensenii97s1<- Rvidgle] g #x 7f-Ere|
"0 polyphenols polyphloroglucinol :2] 7 g 2 fEslebsd=nl & Bl 4= 65 Col
A7E0.22~0.3172 7bak “rob I 5 82| polyphenolo frESHS oF + odadn

15 Coll A1 0.16~0.183, 25 Coll 4] 1 0, 151~0,29] 2 vhibdh @fon o
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Table 3. Effects of temperature and pH of polyphenol extraction on the value of

Rv/fd.

T>np. pH Vanillin reaction Folin- Denis reaction Rv . {4

C (1/EF) C1EF)
T 4.0 0.269 1.724 0.151
25 7.0 0.337 1.754 0.191
8.0 0.256 1.449 0.177
9.0 0.291 1.316 0.221
4.0 0.183 1.149 0.160
7.0 0.329 2.174 0.151
*0 8.0 0.180 1.266 0.142
9.0 0.262 1.429 0.183
1.0 0.190 J.862 0.220
65 7.0 0.249 0.855 0.291
&.0 0.243 0.813 0.299
9.0 0.230 0.725 0.317

Rv fdghs) ot oo 25°Coll 4= pH7} 7.0, 9.0, 45°Cell 4= pH 4.0, 9.0, 65C
ﬁﬁ%&pH4-§%~$%-ﬁ/%?§ﬁlpdnmmwbl?mMHab%%-%‘$ Al ol
= hide powder, haemoglobinlﬁf%—';‘— &z 2 polyphenol & B4 {fof A& W)= g
BT dehideh = Rv/fde) sgfpe el gk BES vho] wkob 65°Cel| 4 1=
polyphenols} g &at EEM) 1tq) A K 57 F 82| polyphenolo| sl
25°C, 45°Coll 4= pHo| BimE9 ovro| wigpel. %3l Raganx}

Jenseni1977)¢ Nova Scotian Fucus vesiculosusol] 4] <) RviAdE Hs)o 0.125,

[*BN |

e w g

Norwegian  Fucus vesiculosusol] 4] 2= (). 15752 & -dl K @) 4= o)y

A bl gl
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