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Abstract

In this study, the anti-inflammatory effect of hyaluronidase (HAase) inhibition was determined from 92 species
of oriental herbal medicine extracted with water and ethanol solvents because of their non-toxicity in the human
body. The water extracts of Evodia officinalis (86.8%), Thuja orientalis (80.8%), Carthami semen (66.5%), Melia
azedarach (74.7%), Siegesbeckia pubescens (61.3%), Saururus chinensis (49.15%) showed a relatively greater
anti-inflammatory activity. The ethanol extracts of Ailanthus altissima and Saururus chinensis demonstrated the
highest anti-inflammatory effect at above 90%. Saururus chinensis was selected for its high anti-inflammatory effect
in both water and ethanol extract. Ethanol was more effective than water and optimal extraction conditions for
phenolic compounds was determined to be extraction with 50% ethanol for 12 hours. The extracts from Saururus
chinensis in optimal condition showed 70~80% anti-inflammatory effect when 100~250 pg/mL phenolic concentration
was treated. Concentration of above 500 pg/mL decreased the inhibitory effect. The anti-inflammatory effect and
extraction yield were increased by ultra-fine grind technology, indicating that this method can be used to increase
the extraction yield of phenolic compounds from medicinal plants.
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Table 1. Phenol content and hyaluronidase inhibitory activity of

extracts from oriental drugs

Phenolic content

Hyaluronidase
inhibitory activity

Oriental drugs (mgfe (%)
Water ~ Ethanol ~Water  Ethanol
exfracts  extracts extracts extracts
Chrysanthermum indicum L 74 15 6.76 302
Curcurm aromatica 39 6.0 - -
Lycium chinensis Mill 43 39 - -
Euryale ferox Salisb fiuits 34 1.0 - -
Sophora flavescens Solander 1.0 33 - -
Glyeyrrhiza uralensis 28 32 - -
Lonicera japonica Thunberg Flower 8.8 123 - -
Platycodon grandiflorum 1.8 1.8 - -
Angelica koreana L 29 30 - -
Teucrium veronicoides 25 23 - -
Mristica fiagrans 34 5.6 249 36.2
Maydis Stigmata 29 23 382 435
Cinnarmonum zeylanicum 15 10.0 - -
Zingiber officinale Roscoe 2.1 30 - -
Deer antler L1 0.9 - -
Vitex rotundifolia F. 45 22 - -
Fquiseti Herba 23 12 - -
Commiphora molnol Engl. 4.1 4.6 - -
Liriope platyphylla 13 L0 - -
Root of Ephedra sinica 33 27 - -
Root of Aucklandia lappa Decne 4.1 26 - -
Rubus coreanus Miquel 371 36.2 - -
Angelicae Daluricae Radix 30 19 - -
Titbulus terrestris L Fruits 24 14 - -
Silkworm 2.8 14 - -
Mentha arvensis var. piperascens 98 4.6 - -
Alumen 5.1 34 - -
tor toise-shell 0.8 0.6 - -
Poria cocos Wolf 0.8 0.8 - -
Curcunm zedoaria 12 L1 - -
Saposhnikovia divaricata R 14 12 - -
Ginkgo biloba 20 1.0 - -
Areca Catechu L 17.7 15.5 - -
Magnolia kobus, Magnolia 5.3 5.0 - -
Saururus chinensis 6.2 64 49.15 9313
Cryptotympana pustulata Fabricus 25 L1 - -
Bupleury radix aqueous L5 12 - -
Asiasarum sieboldi F. Maekawa 2.1 1.9 - -
Dioscorea japonica Thunberg 20 1.6 - -




22 A23d A1Z (2016)

to be continued(1) to be continued(2)
Hyaluronidase Hyaluronidase
Phenolic content (mg/g) inhibitory activity Phenolic content (mgfg) inhibitory activity
Oriental drugs (%) Oriental drugs (%)
Water ~ Ethanol ~ Water  Ethanol Water ~ Ethanol ~ Water  Ethanol
extracts extracts  extracts  extracts extracts extracts  extracts  extracts
Radix preparata 5.7 50 - - Pioer longum 24 39 332 14.1
Morus alba L 17 L5 - - Siegesbeckia pubescens 8.1 70 613 834
Acorus gramineus 24 24 - - Armeniacae Semen 1.7 44 4 89.1
Cornus officinalis 09 09 - - Prunella vulgaris 34 34 504 704
Crataegus pinnatifida Bunge var 11.6 127 - - Kalopanax pictus 39 4.0 - 83.0
Trogoprerorum Faeces 17 1.8 14.0 14.6 Piper nigrum 32 38 345 824
artemisae capillaris herba 14.1 9.8 41.1 52.6 Polygonatum falcatum A Gray 30 31 - 93.6
Sulplur 09 0.7 - 5.8 Polygonum multiflorum 19 L5 187 504
Arctium lappa Linne 6.0 52 236 36.6 Astragalus membranaceus 2.1 2.1 11.6 575
Curcuma longa Linné 35 5.5 472 - Cuscuta chinensis 20 1.7 16.6 28.8
Shrax benzoin 0.8 31 134 - Stichopus japonicus 13 0.8 - 46.7
Coicis Semen 0.8 0.8 01 16.7 carthany semen 23 23 66.5 76.1
Ligustrum japonicun 6.3 45 50.7 744 Scrophularia buergeriana 36 33 29.1 341
Boswellia carterii 1.8 29 589 - Sepia esculenta 09 0.8 - 330
Panax ginseng L5 L5 174 72 Talcum 0.8 0.8 - 239
Alpinia oxypliylla Miquel 20 L5 55.2 19.8
Clematis forida 27 3.1 311 5.7 Phenold 3}st=29o| Mzt
Polygonatum odoratum 22 24 36 133 Phenold 3}3HE-2] A #-& Folin¥ Davis W (19)°] &
Evdia officinalis 169 158 86.8 70.0 sl 245 AtE FEE 2 mLY 5% Na,CO; £ 240
Schisandra chinensis Baillon 3.1 26 68.8 04 E 7lsla AR O E 1 N folin ciocalteu reagent 120
Bunbusae Caulis 32 30 185 280 ILE Yo & AolE ), 1087 Ux|ske] BAA )1, F3
Ailanthus altissima 24 20 141 932 = 725 nmA] 122 oJUjoll ODE &4 3} gallic acidS
Kochia scoparia 37 48 - - o] &3t FFJHM o F& A
Lycium chinens 21 1.9 11.6 15.6
Bombyx mori 46 15 . 753 F&Eo AZYA(hyaluronidase 9 ) &1t 3
Loranthus Tanakae Franchet 23 21 182 s62 Hyaluronidase(HAase) 13123 57 sodium- hyaluronic
Poncirus Fructus ) 34 a4 asldC(IjLA)il‘i—Eﬂ g€ }\I—acet}flglucosanu'ne% glucoxazoline
Polyporus umbellatus 14 L0 ] 356 FE=AZ WEAZl F  pdimethylamino benzaldehyde
Fraxinus rhynchophylla 5.5 50 37 219 (OMAB)= "IHAA FH=F Sl £ 25 57
Aconitum pseudolaeve 5.7 4.5 521 62.0 N '%114—(20)' 0.1 M acetate buffer(pH 3. 5)°ll =<1 HAasei(7,9OO
- , unitfmL) 005 mL%}t Al S8 0.1 mLE &3sle] 37TCA
Chidium officinale 28 30 438 79.6 a N o - _ .
2057 v k3l th- 12.5 mM CaCl, 0.1 mLE 7}l &3¢
Raptanss satius L P % oAl 2027 Wl STk Z1AEA 01 M acetate
Phragmites communis Trinius 18 17 - | buffer(pH 3.5)1 =91 HA(12 mg/mL)E A 7}8lo] ThA] 40
Angelica gigas Nelai 3 23 i i 7 vjekste] 0.4 N potassium tetraborate 0.1 mL 2 0.4
Zizyphus jujuba Mill 6.5 83 - - N NaOH &S 0.1 mL ¥+ &30 H7}elo] 35 Zot
Trichosanthes kirilowr L6 13 02 83 F8A A 718 & 93] WA AT W A7 uks-
Melia azedarach 29 24 74.7 4.1 Hof whalA 2 DMAB A2k 3 mLE ksl 37°ColA 208
Thuja orientalis 6.8 8.1 80.8 624 7+ v eksl the- 585 nmo|A] EHEE =733t A
Asparagus cochinchinensis 17 L7 55 11.6 (%)S (1A 2-47We F3 /7o &3 5)x1002

Citrus unshiu 62 61 213 32 2 =59
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Ansan, Korea) & ©]-&-3to] A17H 20 kg9 grinding ==
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Uom A rksA =R 28-S 4 dvks o] A0l
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B B3} 60% ethanolS &1} = 810 phenold B2& 3538
o T Hedds 593 23 Table 1941} 2o] & =
Eol| M= Rubus coreanus Miquel5--A1)7} 37.1 mg/g o 2
7V w2 TS UEI o™, 60% ethanol FZ &<l A
A Bt FE5E0] 7 w2 e UERIID the e
2 Ewdia officinali &-51) F=%°] 15.8 mg/gl = T} &
Azl vlsl A e 7352 Wl wo] AujE a9l
= Saururus chinensisr¥ =) ¢ ZH2t &3} 60%
ethanol F=Eol4 Z+Z} 6.2 mg/g} 6.4 mg/g2] phenolic
ditol e Ao yehwth A AH-E AlE i
T2 % 60% ethanol FZ&2] FFo] B35 60%
ethanol F&E°] 27 & dsgdds YAt

HAE 1324 thg o= 31959 A-fobi EellA 25
of, 39, X3l F23+ Hxe] |E-BAZ glucuronic acid<}
glucosamine©] ¥HEE|A] A4 H A4 moucopolysaccharide
oty ela, 9% Ao T8 249l macrophage®]
phagocytic abilityE #|3llot= &, HA &3l 2He 52
A &2 HAE 743 X523 | A inflammation, fibrosism,
collagen depositions S7HA]7]1& A2 182} HAS] &
a2 42Q1 HAase®] Aallol oJ3 HAS EA}t FEjE 4]
sHA o 2A S ZAAE 71 F AUtk webA i
vitro test 241 HAase B4 S S o2 JdZ5aH)E
HASH w1, FASEY S o] &g FASAAY ol ET
T A Fell Aol 7FsatA 2 Blolth21,22). o2l 7HA]

_

gloka] 258 o]-8slo] HAase A3 S48 3 43
Table 29114 9} 20| Evodia officinalif 2-57) & FE%
86.8%° Al EAHo= 7P =A JEl o™, Thuja
orientalist ="M<, 80.8%), Carthanmi semen(3-3}7}, 66.5%),
Melia azedarach(A AR}, 74.7%), Siegesbeckia pubescens(Z)
9, 61.3%), Saururus chinensisxr %, 49.15%) S| vl
A E=A Jebth 60% ethanol FEECAME 93.2%9)
93.13%°] Al &3S Yebd Ailanthus altissima(* <9 2)
9V Saururus chinensis’;Y M %) F& 50| 7H =4 el
11, Siegesbeckia pubescens(3| %), Armeniacae Semen(3Y <)),
Kalopanax pictus(3N-52), Piper nigrum(3.%), Polygonatum
falcatum A Gray(®7%) F=%°] 80% ©1’de =& Jd9%
S YePRITh o8 7R @Al FEES o] &3
AT A a7 Ak A Az B FEE
ethanol FZE RFolA #& FASTEHS Yehllo] 9
AAE St A5 2 AUEHATH

oN K 2

Table 2. Content of phenolic compounds and inflammatory
activity in extracts from Saururus chinensis by grinding technique

Hyaluronidase inhibition (%)

Phenolic content (mg/g)

Grinding technique Water extracts e];:(tt}rl:‘;lt(;l Water extracts e];:(ttlrl:gt(s)l
Normal grinding ~ 6.2+1.2" 6416 412821 T3ltll

Fine grinding 11016 138zL.1° 45415 761423
Ulrafine grinding 12907 157220°  512£22°  924+10°

"The data were expressed as the meantSD (n=6), *p<0.05.

AMEREE phenolic &t8tEe| & 2alx=H 7Y
Az FEEo 13w XEE phenolic 315H=2] &
g2 w5 SA YERE O™ (Fig. 1-A), phenolic 3131 dHeF
o] v 1ol Al JA| mf¢ B FFEOE e
WYThFg. 1-B). webs] A2l Az 550
A= phenolic 3}et=<l o8 7} 2+ 2 o w At
w3t 919 Aol ZASt Al xR FE Y] dig
Fod 3= phenolic SHtE+ FE317] ¢lste] AEE A
o] FEAES B a84o 7 FE3 UkS 9]
to] 1A FallehA] &2 &= 3 oeteS A5t
AIZE, &) kol whel FE5] = phenolic 31
P S48k
21 E-Aol] Z25H= phenolic 3}3HE-S 2] &2] Woi7| %}
o7 ArE = 221 Ak 9] g FRolH, AR e
ZA 3= phenolic hydroxyl7] o] <& Theld 5 Ad &2}
3 Adshs 545 Uehlol gk Al 7ls= 7RIt
3 B3¥o] 2Uth23.24). Ethanol %0 W2 phenolic 3}3}
Bo] 3taks 243 A3} Fig 2-Adl| A ¢} o] 10% ethanol
oA 11.3 mg/g, 30% ethanol°| 4] 12.8 mg/g, 50% ethanol]
2] 153 mg/gS- 2 ethanol®] $tegol] W} x| &H 02 F7ts)

0

O

ol
o

1o 8 Ho Py
4
m-ll

o



24

)T

H saururus chinensis

E 40 -

w

P

o L

c 30

L 4]

=

'

k-]

E

g 101

-

c

(=]

o [} I E—

Water Ethanal
Extracted solid (1 mg)

(B) 100 + @Saururus chinensis

=

> 80 *
=

3

T e} ¥

=

[=]

= 40 |

E

£

o 20

=

2 .

£ ol - - . |
< Water(solid) Ethanol(solid)  Water{phenolic) Ethanol(phenalic)

Extracts (200 pg)

Fig. 1. The content of phenolic compound in extracted solid (A) and
anti-inflammatory activity of extracted solid and phenolic (B) from
Saururus chinensis.

The data were expressed as the meantSD (n=6), *p<0.05.
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Fig. 2. Effect of ethanol concentration and extraction time on
extraction of phenolic compound from Saururus chinensis.

The data were expressed as the meantSD (n=6), *p<0.05.
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Fig. 3. Inflammation inhibition effect based on phenol
concentration.

The data were expressed as the meantSD (n=6), *p<0.05.

o ok
hd =

B A A] 92F9] 3tk 2 RE] B3} ethanolS £-uj)
FE&0l thole] HAase®] Adlol] o3t 95 835 54
A B FEEANNE E officinalif86.8%), T orientalis
80.8%), C. semen(66.5%), M azedarach(74.7%), S
pubescen (61.3%), S chinensif49.15%) 5°] = VEbsiT]
Ethanol F&ENA = A altissina®} S chinensis FZ5°)
90% °l’de] w& FdT LS YT ol T =%
Aqgts F2EANAN BT AT @40 =4 3449 §
chinensis7} AEE| AT, AHE 4 %0 E* T 1o
FeHoR 5T ke & 5
] 2 vl 2 E3 ethanolS A B3t} & HAZAE
A7 RSk Phenolic o] F2= 919 AH =2 50%
ethanol & AH&-8te] 12A]3F F+Z©] A <|Qlt}. Phenolic
AEe FE& 91814 = ethanole] EXH.TF B F-&4 0]
o HAxAA FE2E AR FEEY 594 24
< 100~250 pg/mL phenolic F=2 H7}e1-S wl 70~80%<]
5 Al B3 YR H, 500 pg/ml ©]7de] SR
A7k A 2808 9% AABHC] pashs AT ehig)
ok AMEE Zold 24 H9E W) 25 F8% 93
Wo] Z/keke A€ Btk meb o4 24 7)
S2 SR ERY AR FETEY TV 54
o2 AL F e 7IEE o] 7heE o A

At

=

EE r
ol
ol
N
Ry
of
ol
_EL
ro,
VR
é
Jo
:0(3
of
ol

ZAe 2

o] RO A A AA A 2000 EE] 20124714 A|E
@ A QA A7 87) &N e o Apoln], AL

u] Ao ZAEHY T,

References

1. Ko SH (2008) Nanodispension and nanoparticle using
food-grade materials. J Food Sci Ind, 41, 25-31

2. Bell LN (2001) Stability testing of nutraceuticals and
functional foods. In : Handbook of nutraceuticals and
functional foods. Wildman REC (Editor), CRC press,
New York, p 501-516

3. Kwon SA (1999) A second series about Saururus
chinensis and Houttuynia cordata Thunberg. J Korean
Orient Drug, 2, 18-20

4. Park JH, Lee CK (2000) The encyclopedia of medicinal
plants. Shinilbooks Publishing Co., Seoul, p 202-203



26

10.

11.

12.

13.

14.

15.

16.

17.

. Lee YN (2002) Flora of Korea. Kyo-Hak Publishing Co.

Ltd., Seoul, p 218-219

. Kwon SA (1999) A second series about Saururus

chinensis and Houttuynia cordata Thunberg. J Korean
Oriental Drug, 3, 28-31

. Choe KH (1999) A study on chemical composition and

anti-microbial activity of Saururaceae growing in Korea.
Ph D Thesis, Kyung Hee University, Korea

. A society for Korea medicinal botany (2001) Medicinal

botany. Hakchang publishing Co., Seoul, p 176

. Choe KH, Yoon CH, Kwon SJ (1994) A study on

chemical composition of Saururaceac growing in Korean
on flavonoid constituents of Saururus chinensis. J Korean
Soc Anal Sci, 7, 11-15

Kwon SH (1996) The isolation of anti-hepatotoxic
constituents from Saururus chinensis. MS Thesis, Seoul
National University, Korea, p 40

Lee ST, Lee YH, Choi YJ. Lee YH, Choi JS, Heo JS
(2001) Yield and bioactive component on different
compost amounts and culture method of Saururus
chinensis Baill. Korean J Med Crop Sci, 9, 220-224
Lee ST, Park JM, Lee HK, Kim MB, Cho JS, Heo JS
(2000) Component comparison in different growth stages
and organs of Saururus chinensis Bail. Korean J Med
Crop Sci, 8, 312-318

Kim BH, Song WS (2000) The dyeability and
antimicrobial activity of Saururus chinensis (I). J Korean
I lomc Economics, 38, 1-9

Lim DK, Choi U, Shin DH (1996) Antioxidative activity
of ethanol extract from Korean medicinal plants. Korean
J Food Sci Technol, 28, 83-89

Park SS, Yu KH, Min TJ (1998) Antioxidative activity
of ethanol extract from fruiting bodies of mushrooms.
Korean J Mycol, 26, 69-77

Lopez-Rubino A, Gavara R, Lagaron JM (2006)
Bioactive packaging: turning foods into healthier foods
through biomaterials. Trends Food Sci Technol, 17,
567-575

Kim KH, Lee IH, Lee HS, Park JK (2003) R&D trend
and information analysis of nanoparticles. Prosp Ind

A23d A1Z (2016)

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Chem, 6, 46-61

Kim CS, Kim CS, Kim HI (2009) Physicochemical
properties of non-waxy rice flour affected by grinding
methods and steeping times. J Korean Soc Food Sci Nutr,
38, 1076-1083

Folin O, Denis W (1912) On phosphotungstic-
phosphomolybdic compounds as color reagents. J Biol
Chem, 12, 239-243

Reissig JL, Stominger JL, Leloir LF (1995) A modified
colorimetric method for the estimation of N-acetylamino
sugars. J Biol Chem, 217, 959-966

Cho YJ (2014) Biological activity of extracts from
Chrysanthemum incidicum Linne by ultrafine grinding,
J Korean Soc Food Sci Nutr, 43, 110-117

Kim JS, Lee JY, Park KT, An BJ, Lee SH, Cho YIJ
(2013) The biological activity from Prunella vulgaris
extracts. Korean J Food Preserv, 20, 234-241

Choi WH, Park WY, Hwang BY, Oh GJ, Kang SJ, Lee
KS, Ro JS (1998) Phenolic compounds from the stem
bark of Cornus walteri Wnager. Korean J Pharmacogn,
29, 217-223

Choi HS, Kim MG, Shin JJ, Pack JM, Lee JS (2003)
The antioxidant activities of the some commercial teas.
J Korean Soc Food Sci Nutr, 32, 723-727

Yoon WB (2011) Effects of particle size and high
pressure process on the extraction yield of oil compounds
from soybean powder using hexane and supercritical
fluid. Food Eng Progr, 15, 203-208

Cho YJ (2014) Antioxidant, angiotensin converting
enzyme and xanthin oxidase inhibitory activity of extracts
from Saururus chinensis leaves by ultrafine grinding.
Korean J Food Preserv, 21, 75-81

Cho CW, Kim SW, Rho JH, Rhee YK, Kim KT (2008)
Extraction characteristics of saponin and acidic
polysaccharide based on the red ginseng particle size.
J Ginseng Res, 32, 179-186

Heo JC, Lee KY, Lee BG, Choi SY, Lee SH, Lee SH
(2010) Anti-allergic activities of ultra-fine powder from
persimmon. Korean J Food Preserv, 17, 145-150



