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ABSTRACT

Objectives : This research was performed to analyze the components in the different parts of Lythrum salicaria L.
and to compare which parts of L, salicaria L, are appropriate for food development,

Methods : L. salicaria L. was extracted in 20% EtOH at 100 C for 4 hours, Cytotoxicity was investigated in 3T3—L1
cells after treatment of 10—500 pg/ml L, salicaria L. for 24 hours. Total polyphenol content (TPC) was estimated using
1 N Folin—ciocateu reagent, 2,2—Diphenyl—1—picryhydrazyl (DPPH) radical scavenging activity was estimated using
DPPH reagent and gallic acid, The chemical composition was analyzed by high—performance liquid chromatography
(HPLO).

Results : The half maximal inhibitory concentration (IC50) in the extracts of the whole plant, aerial parts, and root
parts was 350 pg/ml, over 500 pg/ml, and 150 ug/ml, respectively. The TPC in the extracts of the whole plant, aerial
parts, and root parts was 527.1 mg/g, 422.6 mg/g, and 781.1 mg/g, respectively. The averages of vitexin contents
in the aerial parts, and root parts were 256.7 + 154.9 pg/g and 266.1 + 63.2 ug/g, respectively. The averages of TPC
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in the leaves, roots, flower stalks and stems were 224.0 + 53.7 tannin acid (TA) mg/g, 221.8 + 70.2 TA mg/g,
249.8 + 34.4 TA mg/g, and 67.7+8.9 TA mg/g, respectively. The averages of DPPH radical scavenging activity in
the leaves, roots, flower stalks, and stems were 282.01 + 43, 3 gallic acid equivalent (GAE) pgmole/g, 260.16 + 44.1
GAE gmole/g, 288.0 = 9.3 GAE pmole/g, and 97.6 = 10.7 GAE gmole/g, respectively.

Conclusions :

There were no significant differences in the content of components or antioxidant activity in the aerial

parts compared to those in the whole plant of L, salicaria L., Furthermore, the root parts had low extract yield,

cytotoxicity, and quality control problems, therefore our results suggest that the use of the aerial part of L, salicaria

L. would be the most appropriate for food development,
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2. 3T3-L1 A3 w2 NZ Y= =A

HREAE Rod 2559 PuT AFo R S FER2
sto], ALATAES 3T3-L1oIAY A= BEEL ZH3
At} 3T3-L1 A|ZEE American Type Cultured Collection
(Rockville, USA)o|A o3}, 10% New born calf
serum< Z33l= High—glucose Dulbeco's modified Eagle's
medium (DMEM)22 37C ¥ 5% CO, A ujd &
FAISHETh 3T3-L1 AZoIA Sl BRAZ Bed 222
AZ 2L BAS] 93 o]d dAFE Fastel'” Water
soluble tetrazolium salt (WST) assayS 4335ttt 96
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DMEMC 2 vigHS wA sty 7t 22258 sTHE A28t
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A B3k, 2A17E 5ok vk & BFF=A (SPECTROstar
nano, BMG LABTECH Inc., Germany)E ©]-&3}o] 450
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3. High—performance liquid chromatography
(HPLC) ¥4

HEAE] ARAYE TH FF E4S 3] HPLC E4&
AA5F9 e HPLCE= AgilentA} (Santa Clara, USA)2] variable
wavelength detectorE AZ7]Z 3t 1200 seriesE A5}
At Vitexin EEEZ-E Wuhan ChemFaces Biochemical
Co., Ltd. (Wuhan, China)ollA st E2E2HS 3
U3] AFsta WehES 718t 30 pg/mle] 52 A=
sttt 7t H9d 2R AL FEES AT WHES 20 ml
A7bsto 2087 250 B8 59 AES §EA712, W
& Hrlete] 50 mlE FE5 T 0.45 pm=E A3 AL
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SR ZHL C18, 4.6 x 250 mm, 5 pm (capcellpak
UG120, OSAKA SODA Co., Ltd. (Osaka, Japan))& A&
stgon, o]ZAFR U= acetonitrile®} 0.1% formic acidS
18 : 829 H|&Z 3} 8882 §<% 1.0 ml/min, 30T
9] A9 A 360 nm2] A& A5

4, ¥ Zd9& d=F =H(Total Polyphenol
Content, TPC)

% Z99s ¥ Folin—Denisy” o2 ZHsAT)
dRAEY 7zt Bl FEE SRS FUiske] 3083
250 &5 5, A5t AMGSHY T 2FE §H-2 tannin
acid (TA)S AFE3I9 21 Chemfacesol|lA Ftaistach 225
2 FZ89 1 ml9 1 N Folin—ciocalteu reagent (SIGMA—
ALDRICH, Folin&Ciocalteu’s phenol reagent) O 5 ml,
5% NasCOs (JUNSEI, Sodium carbonate) 1 mlE &35}
Z AolE 3, gadA 3083t WA BEF=A
(SPECTROstar nano)& ©]g€3ta 725 nmoA TYEE =
A8t eH, Tannic acid A4 Y 3 H4L 0|83t Tannic
acid equivalent (mg TAE/g)2 &413te] LHeRWITE,

5. Fisks 33

DPPH 2tt]Z £7%-2 Bondet ¥4'%& 2isle] 43}
Att. DPPH reagent (Alfa Aesar, 2,2—Diphenyl—1—
picryhydrazyl)S Hgt2o] Ho 2 mM =2 AR5t ARE-
gtlch, #5282 1 mg/mlo T2 AXSHT BEEH
gallic acid (SIGMA—ALDRICH, gallic acid)& 1 mM=Z Tt

Table 1. Extraction of Each Part from L. salicaria L.
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E0 F43) AMEstATE FE2FE B EEEY 20 p1¢F 200
4M DPPH reagent 180 plE E@e 3, o2oA 3087t
Hk2)e & Btk A(SPECTROstar nano, BMG LABTECH
inc., Germany)E AH§-5tY 490 nmollA FEEE 5753

ct.

6. 34 &4
249 g B BERAL 9T, EANE
Ao =4 9i7]x] IBM SPSS 26.02 o|&3%le Mann—

Whitney U A3 & JYul R 2AEA(ANOVA test)2S A
Aletga, Ao zA "z tFEYAA(Duncan's
ol 23 Ao A 7E v

multiple range test)<
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HEAES BOERE F&3to 2] 255 Alxstq

7} 200 g¥ At oH, 208
P 32 559 559S
Z+7} 30,94 g,
5% —‘%]‘r“*] U7'ﬂ'_
B AL 2F &2 Hxol|A 15 47% l RO A 16,02%,
malo A 13.08%2 AAFEQ 8o 71 =& Ao FH9]
= cH(Table 1).
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‘Whole plant

Aerial parts Root

Weight of dried L. salicaria L. (g)
Extraction conditions
Liquid concentrate (g)

Brix (%)
Extract (dry matter) (g)

Yield (%)

200

20% EtOH, 1007C, 4 hours

525.1 523.0
6.1 5.0
32,03 26,15
16.02 13.08

2, @RAE BYW 2559] 3T3-L1 NE 54 &4

Z Bod 2Z2E9 10-500 pg/ml & FE2 24A17F B9t
3T3-L1 AlxZo Hzg A, AR F2ES A= A=
NAE 500 pg/mle FEAE BAL Holx 9 uiy
(Figure 1B), A% &5} B FE2FlA S4o] UegtA|
U= = Z47F 200 pg/mle}t 50 pg/ml o] th(Figure

1A, C). IC50 32 Az F&EA 376 pg/ml, # &
EoA 140 pg/mloR Ba] 2EEA AX EAo| ¢ 7
A Yebgen AR 7

=
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Figure 1. The cell viability on the extract of different parts of L. saficaria L. in 3T3—L1 cells. (A) Whole plant, (B) Aerial part, (C) Root. *o ( 0.05
compared with non—treated aroup.

3. @FAE R9E FEE9 F &7

E-)
g
ok

af o2 7} =4 yehton, AzoA 527.1 TA mg/g, A4

(TPC) B.A FoAE 422.6 TA mg/go® IR +=& 1=g

FZE HA 9 v FF2 HEoA 20.4 TA g2 &

HEAE 2od 2B A9 ETdE TFS A3 Ehgon, HMxoA 16.5 TA g, AAAF|A 13.5 TA g2
FE2E 1g9 5 Zvs 52 BajoA 781.1 TA mg/g gtol =] ¢ tH(Table 2).

Table 2. TPC of Extract from the Different Parts of L. salicaria L.

‘Whole plant Aerial parts Root
Polyphenol content per gram (TA mg/g) 527.1 422.6 781.1
TPC (TA g)* 16.3 13.5 20.4

*Total content of polvbhenol in extract considerina vield (content in a aram of extract (ua/a) X the weiaht of extract from each part)

HBAZE AEA Y vitexin IHF B4 o, mal Z7|oA Z+zk 3156 + 20.1 pgl/g, 266.1 +
S0z = ok z|ARE

YRAE B R vitexin FFY HEL E 63.2 ug/e, 56.4 £ 11.7 ne/g & A Erteh, AR
A 398.0 + 13.8 ug/gO2 4% wrou. 1 H2 olo]  SA BEE 266.7 £ 154.9 pg/go R, R F 266.1
R = 71 =i = + 63.2 pg/got 2 Zpo|2 Ho| 7| ektrk(Figure 2, Table 3).
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Figure 2. HPLC analvsis of vitexin standard and L. salicaria L. (A) Vitexin standard. (B) Leaf. (C) Flower stalk. (D) Stem. (E) Root.

Table 3. Vitexin Content of the Different Parts of L. salicaria L.

93

Vitexin (ug/g)

Average (ug/g)*

Leaf 1 338.8
Leaf 2 304.9
Leaf 3 303.1
Flower stalk 1 387.9
Aerial parts Flower stalk 2 413.7 256.7 £ 155.0
Flower stalk 3 392.4
Stem 1 62.2
Stem 2 42.9
Stem 3 64.0
Root 1 266.4
Root part Root 2 202.7 266.1 + 63.2
Root 3 329.1

* The measured values were expressed as mean =+ standard deviation. There was no statistical significance between the aerial parts

and the root part.
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5. @RAE AEAMY F E¥E FFH(TPC) &4

HEAZ ABo|A ] B Zvs g B ZdolA Z7)9)H= 67.7 + 8.9 TA mg/gl 2 7F4 WA A=},
249.8 + 34.4 TA mg/g2 & 7V A vYegen 1 HE AgRol AA HH2 180.5 TA mg/golil ¥l Hf2
ojo] Qo9 T 224.0 = 53.7 TA mg/git HoA 9 221.8 TA mg/g 22 Vel tH(Table 4),
ek 921.8 + 70.2 TA mg/go] H|23 22202 ey,

Table 4. TPC of the Different Parts of L. salicaria L.

TPC (TA mg/g) Average (TA mg/g)*

Leaf 1 167.6
Leaf 2 274.5
Leaf 3 230.0
Flower stalk 1 283.5

Aerial parts Flower stalk 2 251.1 180.5 £ 91.2
Flower stalk 3 214.7
Stem 1 68.3
Stem 2 58.6
Stem 3 76.3
Root 1 239.1

Root part Root 2 144.5 221.8 £ 70.2
Root 3 281.8

* The measured values were expressed as mean *+ standard deviation. There was no statistical significance between the aerial parts
and the root part.

6. @FAE 249 4335 (DPPH ol £2A%) 3

HEAZE g5 98 DPPH gtz &4 %59 B2 £ + 44,1 GAE pmole/go 2 U £7]= 97.6 £ 10.7
oA 288.0 + 9.3 gallic acid equivalent (GAE) gmole/g GAE pmole/gl 2 7} A A=A A AR AA &
o2 7h =9k, o] B¢l 282,01 + 43,3 GAE gmole/g @2 222.6 GAE pmole/gol™, ]9 H2 260.2 GAE
I Hj3h 202 eyt O o2 B4 260,16 pmole/g2 2 eIt (Table 5).

Table 5. DPPH Radical Scavenging Activity of the Different Parts of L. salicaria L.

DPPH radical scavenging activity (GAE gmole/g)  Average (GAE pmole/g)*

Leaf 1 232.1
Leaf 2 309.1
Leaf 3 304.9
Flower stalk 1 295.7
Aerial parts Flower stalk 2 290.6 222.6 £ 96.5
Flower stalk 3 277.8
Stem 1 107.8
Stem 2 86.5
Stem 3 98.6
Root 1 283.0
Root part Root 2 209 .4 260.2 £ 44.0
Root 3 288.1

* The measured values were expressed as mean =+ standard deviation. There was no statistical significance between the aerial parts
and the root part.
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