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Abstract

In this study, the biological activity of water and ethanol extracts from Saururus chinensis by ultra-fine grinding
for functional food source are examined. It is more effective to use ethanol than water when extracting phenolic
compounds. Approximately 2.5 times higher extraction yield were shown when it was ultra-fine grinded because
the particle size decreases, thereby increasing the extraction yield. Nommal grinded sample extracts showed 69.8%
of DPPH inhibition effect, while fine grinded and ultra-fine grinded sample extracts showed 70.7% and 83.8%
each, respectively. Normal extract, as well as fine grinded and ultra-fine grinded extracts, showed over 97% of
ABTS inhibition effect, thereby indicating only a slight difference in the anti-oxidative activity with the grinding
method. Higher PF was determined with fine grinded and ultra-fine grinded extracts than the normal grinded extract,
while ultra-fine grinded 50% ethanol extracts showed the highest anti-oxidative activity value of 1.8 PF. The fine
grinded and ultra-fine grinded particle sizes are smaller than the nommal grinded particle size, thus increasing the
inhibition rate of the TBARS. Furthermore, the ethanol extract was revealed to have a higher effect than the water
extracts. The xanthin oxidase inhibition, on the other hand, was identified as ultra-fine grinded that led to the
increase in the enzyme inhibition effect. In the angiotensin-converting enzyme, water extracts with normal grinding
did not show inhibition activity, while 50% ethanol extracts showed 24% inhibition activity. Moreover, the ethanol
extracts showed higher inhibition effect compared to the water extracts. Ultra-fine grinded 50% ethanol extracts
showed a slight antibacterial effect on the Staphylococcus aureus and Escherichia coli, while the other extracts
showed none. The result suggests that Saururus chinensis extracts by ultra-fine grinding may be more useful than
nomal grinding as potential sources due to anti-oxidation, angiotensin converting enzyme and xanthine oxidase
inhibition.
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o Y ABAZ o] &H o] ghrhR). Aol Fid
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£ AHE-3te] 35t 40 meshs %er%& IS duhE
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(MKFS10-1, Koen 21 Co., Ansan, Korea)E ©]-&3}] A| 7k
3 20 kg2 grinding == fine grinding(125 pm ISO mesh
size, ASTM 140 mesh : "|ZE3} A}o]=)e} ultrafine
grinding(125 pm ISO mesh size, ASTM 140 mesh : 53}

G533 2] A21A A1E (2014)

Abo]2) 0.2 Uro] Alg 2 ARSI T
FE=9 M=

A8 1 goll 75 200 mLE 23 o] 100 mLo] 2
wj7}2] 7+ g & W Z}Shal ethanol FE =2 A5 100
mL9] 60% ethanol2 7}5}3L homogenizer 2 20,000 rpmoil
A 13 TS A7) $ 4R Bt agk S0,
FZ Y-S Whatman No.1 filter paper2 ]33} 3 & Qo
w2} rotary vacuum evaporator(Eyela NE, Tokyo, Japan)©ol| A]
=3t A5 2 AME3ETH

Phenold &lgt=9| Hak

Phenold 3}3E2] JHFS Kim 59 WH(14)o.2 =4
3o, AlE 1 mLol| 95% ethanol 1 mL9} SF74= 5 mLE
Z7}8}3L 1 N Folin-Ciocalteu reagent 0.5 mLE ¥ o] Z
HolFar, sEIH WA ¥, 5% NaxCO; 1 mLE 7Hek &
F3% 725 oA 1412k o]l Z43ke] gallic acidE
o] 83 RFFAOTRE Y& ks

Electron donation ability &3&

DPPH(2,2’-diphenyl-1-picrylhydrazyl) radical®l] o3l 4~
A& Blois®] W (15)0 3t 2R354 72 A 8
0.5 mLol|] 60 M DPPH 3 mLE ¥ vortexdr & 15%
S A o 517 nmell A FREE ST HAt
Toe e theo Ao E VeIt

Absorbance of control
Absorbance of sample

Electron donation ability (%) = (1- )x100

ABTS radical cation decolorization?] &3

ABTS [2,2’-azinobis(3- ethylbenzothiazoline-6-sulfonic
acid) ] radical cation decolorization®] =72 Pellegrin 52
H16) 0.2 SA39 T &, 7 mM ABTS 5 mL¥} 140
mM K,S:0s 88 ILE 4791 01“72‘"?‘ Xl 16X = W] 5k
£ 1 mLY} ethanol 88 mLE &3}s ABTS solution 1
mLZ} Al 58H 50 uLE &3ty 303 A & 2%
3027} incubationdt3l 734 nmolA] TFEE =A 59T
ABTS radical cation decolorization & ¥}
inhibition(%) 2.2 JERN AT},

percentage

- _ Absorbance of control
Inhibition rate (%) = (1- Absorbance of sample )x100

Antioxidant protection factor(PF) =&
PF= Andarwulan¥} Shetty 9] *H(17) 2.2 S 3t Th
10 mg2] B-carotene/50 mL chloroform £ 1 mLE

evaporator-8- =719 ¥ 37 40C water bathol| 4] chloroform=
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Antioxidant protection factor =

Thiobarbituric acid reactive substances(TBARS) &%
TBARST Burge9} Auste] W (18)o we} S35t
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Angiotensin converting enzyme(ACE) M3l &1l &3
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Atk =, ¥ 03 M NaCl2 $HF3H= 0.1 M potassium
phosphate buffer(pH 8.3)l 7] <1 hippuryl-L-histidyl-L-
leucine(HHL, Sigma, USA) 2.5 mM< =91 9 0.15 mL,
ACE(0.25 unit/mL, Sigma, USA) 0.1 mL¢} Z} FEA]5 8-
0.1 mLE EFFYOM, hETE FEAE A RS
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Content of hippuric acid in control
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Content of uric acid in sample
Content of uric acid in control

Inhibition rate (%) = (1 - )x100
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Table 1. Content of phenolic compounds in extracts from Saururus
chinensis by grinding technique

Phenolic content (mg/g)
50% Ethanol extracts

Grinding technique
Water extracts

Normal grinding 62+12° 64+1.6'
Fine grinding 110:16" 138:1.1°
Ultrafine grinding 12907 15.7£2.0°

Means separation within columns by 5% DMRT.

Z0|M Mol ofslf H=E AR FE=9 TMI Y

5}
A ots Sl ARS-¥l= 2,2°-diphenyl-1-picrylhydrazyl

8132 A218 A1Z (2014)

(DPPH)= 179 &4 29 EHDS YER AR, phenolic
compounds®} o] HAFFAAA| e} WRESIA =HWH ZHA}
hydrogen radical-S Wro} QFFgE EA7} Erk 3 S H
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ol Z42} 832, 89.7% 2] AAs e Al EAE yERIG
Bk A vlwshd x| 2rjAEd FEE3
A 23E Ueides & F Y FEEEd
hydrogen-donating antioxidant®} chain breacking antioxidant
EERE =2AE 9o FFEZ AR O E FEE
) w7}t 7Hs S ABTS' free radical®] 5549
5218k 2729 ©}3) radical S-2] AZ o] BAEE AE
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USEAE ST, 2 2k Table 20419 0]
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protection facto % JS 9lete] w2 nAEy 2L
U AR & F= FEHHo| wZ  antioxidant
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protection factorS 43+ 23} Table 201|419} 2Fo] ARKE
A3 AR FEE BHop nA R} 20AE FEEA
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Table 2. Antioxidant activity of Saururus chinensis extracts by grinding technique

Antioxidant activity (%)

Grinding technique Water extracts

50% Ethanol extracts

DPPH (%)  ABTS (%) PF TBARS (%)  DPPH (%)  ABTS (%) PF TBARS (%)
Normal grinding 69.8+12° 97.742.1° 0.9+0.1° 745417 493+1.1° 96.842.6" 1.0£0.1° 79242.4°
Fine grinding 707415 98.5+1.8" 1.1£02" 81.2+3.1° 534417 96.742.1° 1.0£0.1° 86.7+1.6"
Ultrafine grinding 838+1.8" 99.4+0.8" 1.5:0.1° 88.7+14° 89.8+1.4° 98.7413" 1.8£0.1° 91.3£22"

Means separation within columns by 5% DMRT.
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3 uMEY 2 ZuHEY T FE 5
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Table 3. Xanthine oxidase inhibitory activity of Saururus
chinensis extracts by grinding technique

Inhibition rate of xanthine oxidase (%)
50% Ethanol extracts

Grinding technique
Water extracts

Normal grinding 6.6:02° 30.7£03"
Fine grinding 65:05° 33240.1°
Ultrafine grinding 73£02° 42,602°

Means separation within columns by 5% DMRT.

Table 4. Angiotensin converting enzyme inhibitory activity of
Saururus chinensis extracts by grinding technique

Inhibition rate of angiotensin converting enzyme (%)

Grinding technique

Water extracts 50% Ethanol extracts
Normal grinding 242141.2°
Fine grinding 15.23+0.8' 24.610.6'
Ultrafine grinding 3275412 4794109

"Means separation within columns by 5% DMRT.

o] FolIth= Skellxe] Axtol] wje} Fd] e =
&9 =7} 7|15l xanthin oxidased] A HELS

F5e £A9] §20) Fola B Ao % B,
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wEgte My A3 Ady 2d 5 oy YR
A3l Ao g AAge] Mgl et §EER SIS
Aok 1SS vl A ¢ T o Ho] WA EE
34 Al deoZ 1 212 renin-angiotensinAl 7} F 8
& oS dla Y Ao E AR Jon, o7de
angiotensin converting enzyme(ACE)°|2}= &47} #ols)
e AoF A itk A Tl EXlse BEE49E
9] angiotensin I & ACE®l| 2]3]| dipeptide”} BA yzto
ZH 3 F54-80] T angiotensin 12 ZHEH T}
o] 2R& 7JEs 5282 /1A 3 aldosterone ]
£ S0 2ZH 7 sodium®] HIAS A, 3
o) 28-S Zh= bradykining B33} A1A ¢S
3 = 4TS ATHE0). H=o] 22AREE R A4
’6‘}-': phenolic compoundE-2 E-Foll WA o] a4 2Hg
< Aafge =z 18] X5t rhssivhal g A ok
(31,32). ¥ AFods Az 9 FEE9 UukEEa) 1)
A B 2 & 55 5 FEFPHS 2Eld
ACE As|&84< =359t 1 A3} Table 4042} 7bo)
WFEo] Af EFEEAA S 240 vYehA g%k
50% ethanol FZEEo|A 24%2] JA|Eo] FAHAN
ethanol FE&29| A G797} %%%%oﬂ Hla JriH o=
e A EAE JeEPATE =S v)A] B R 0]
Al B3 FEE0] $3F 18y A EHE YeRfo] X
Al B35 5 ethanol FE0] AL & SHA
o) & 23 Aolgt FerE ). YHHA O Z phenol -2
S sy lel o3 gl Biel e
S FAst] BAAH R F4E A Tors a4 B
e 9312 Yo 7)= Ao Z HuEUTk31). ]2t phenol’
S35 ACE AfjaHE-ol 93] i1 rening At 4] H
gk oty el AN E dAg dgAat AHeS 7,
Y X EAZA F-8o] 7hssithal B UTh31-33).
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Table 5. Antimicrobial activity of ultrafine grinding Saururus chinensis extracts

Clear zone (cm)

Content of phenol compounds (ng/100 pL)

Strains
Water extracts 50% Ethanol extracts
Control 50 100 150 200 Control 50 100 150 200
S aureus ND" ND ND ND ND ND ND ND ND trace
E coli ND ND ND ND ND ND ND ND ND trace
S nutans ND ND ND ND ND ND ND ND ND ND
H pylori ND ND ND ND ND ND ND ND ND ND
UND : not detected
o o References
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