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Introduction

Epidemiological studies have indicated that dietary intake of antioxidant

substances ttom plants is inversely associated with mortality ttom coronary healt

diseaseo While most antioxidant intake,such as vitamin E,vitamin C,polyphenols,

OL‐CarOtene,β‐carOtene,lutein and zeaxanthin,is ttom falniliar plant sources,there are

additional plant‐sources generally less well known.  In our study9 the antioxidant

charicteristics of certain edible plants whose antioxidant potential has not been

well‐investigated were measured by LDL oxidation aSSay and co]mpared with DPPH

radical scavenging assay and Folin‐Ciocalteu assay results. Next,¬re chose mulberry

leaves in those edible plants and identi■ ed the antioxidant compounds, and

investigated compound levels.

Mate五 als and Methods

Sample Preparation

Raw medicinal plants used locally in Shilnane Prefecture,■・uits,vegetables,

roots and tubers,spices and other plant forms、アere collected in Shilnane Prefecture.

One gram oflyophilized salnp19 fl・Oln each ofthese 52 kinds ofplant products Ⅵアas Hlixed



with 10 ml of70%缶 /v)ethanol solution and ext・racted for 12 hours.

LDL Oxidation assay

競 er preincubation with water‐d遇uted sample solution fOr 5 1ninutes,reaction

was initiated by adding 5 μM CuS04 t0 20 μg/1nl LDL mixture in phosphate buffered

saline OH 7.4)at 37℃.Formation of cottugated dienes was monitored continuously

at 234 nm for 7 hours. Oxidation kinetics were analyzed on the basis of Oxidation lag

tilne,deined as the interval between initiation of oxidation and the intercept of the

tangent for slope of the  absorbance curve during the propagation phase.

E p i g a 1 l o c a t e c h i n  3‐gallate ( E G C G ) w a s  u s e d  a s  a  p o s i t i v e  c o n t r o l  i n  e a c h  a s s a y .

Antioxidant activity was calculated as EGCG‐equ市alent per l g of sample(μmo1/υ by

assunling that antioxidant elements in the samples were only EGCG。

Isolation and ldenti■cation ofAntioxidants in Mulberry Leaves

One hundred grams of lnulberry leaves were extracted two times with 70%

(v/v)ethanol solution.  俎 er liquid‐liquid partition with water and ethyl acetate,

Diaion HP20 column chromatograph,a portion of the antioxidant ttactiOn was 10aded

into a preparative chromatography systemo  The peak having highest antioxidant

activity was further purifled using preparative ODS 80 Ts column which produced 160

mg ofaブ e1loW powdeL and its structure was analyzed using LC‐ MSand WR.

Results and E)iscussion

We systematically assessed antioxidant activity of 52 kinds Of edible plants

with LDL oxidation assay which revealed a thousand‐ fold di」brence in the antiOxidant

ettects of the plant products, and made comparisons with DPPH radical scavenging

assay and Folin‐Ciocalteu assayo Plant products showing the greatest activity in LDL

oxidation assay were akamegashiwa (』 イレIIοιυs ノ″af21θυЭ leat 」apanese privet

(hgusr2・υ″ヵ
"ヵ

υコ)leat green teaにあ122e■■ia二
“
燿」bι。ノarfu″″∂and astringent

persimmon(p」i9sPJ/2りS■a■‐ll.Our study demonstrates the advantage ofthe LDL



oxidation assay,relative to the l)PPH radical scavenging and the Folin‐Ciocalteu assays.

In spite of the high LDL antioxldant activit,of the」apanese privet leat its DPPH

radical scavenging activity was remarkably low.

Furthermore,we investigated LDL antioxidant activity and extract compounds

of mulberry(ノИ売・υs aコめ′L。)leaves Out of 52 kinds of edible plants. The LDL

antioxidant activity of mulberry leaves was assessed by using the 600/o ethanol extFact

and estimated at 58.3± 0.4 μmol ofEGCG equivalent/g6f dry weight,an average ofthe

three   separate   extractions. Three  iavonol  glycosides   lquercetin

3‐(6‐Inalonylglucoside), rutin (quercetin 3‐rutinoside)and isoquercitrin (quercetin

、3‐glucoside)]were identJled as the mttoF LDL antioxidant co]mpounds by LC・MS and

N M R .

Gonclusion

Our study presents the results of comparisons among three assays:the LDL

oxidation assay,IDPPH radical scavenging assay, and FolinttCiocalteu reagent assay.

Edible plants having high antioxldant activity were the akamegashiwa leat the

Japanese privet leat green tea and the astringent persimmon,and lnulberry leaves also

showed relatively high antio対dant activity. The comparative study between the three

methods suggests that a combination of the LDL oxidation assay and DPPII radical

scavenging assay is the lnost useil for assessing antioxidant potential ofedible plants.

The most abundant ■avonol glycoside was quercetin 3¨ (6■nalonylgluじoside)(900

mg/100g of dried leaO, the greatest contributor to antioxidant activity in mulberry

leaves. While quercetin 3‐(6‐lnalonylglucoside)has been isolated froul plants such as

lettuce,red clover,horseradish tree,Oo■で力ο2・口s olitO■ゴIIs L。,ours is the irst report ofits

existence in mulberry leaves.
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