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Nutritional Compositions of Lysimachia Christinae Hance and Mentha Canadensis
and Effect of Zysimachia Christinae Hance on Antioxidant Properties
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ABSTRACT

This study investigated the antioxidant activities of Lysimachia christinae Hance (LH) and
Mentha canadensis (MC) as well as the nutritional composition of LH. The total polyphenol
and total flavonoid contents in LH were significantly higher than those in MC. LH showed
higher antioxidant activities compared to MC as tested by 2,2'~diphenyl—1-picrylhydrazyl (DPPH),
2,2—azino—bis—3—ethylbenzothiazoline—6—sulfonic acid (ABTS) radical scavenging assays, ferric
reducing antioxidant power (FRAP) and reducing power assay. Based on these results, we conducted
further study on the nutritional composition of LH. The moisture, crude ash, crude fat, crude
protein and carbohydrate contents of LH were 4.17%, 7.09%, 0.72%, 5.83% and 78.19%,
respectively. Among eleven fatty acids, palmitic acid (29.84%) was the major saturated fatty
acid and oleic (11.43%) and cis—11,14,17-Eicosatrienoic acid (32.3%) were the major unsaturated
fatty acids. Malic acid (4,960.68 ppm) was the most abundant, followed by citric acid and
tartaric acid. The vitamin C and E contents of LH were 4695.53 ppm and 43.21 ppm, respectively.
The major total amino acids were leucine (333.51 mg/100g) and glutamic acid (442.76 mg/100g).
K was the most abundant mineral, followed by Ca, Mg and Mn. Therefore, we suggest that
LH contains high antioxidant properties and high levels of potential nutrients as nutritious materials.

Key words: Lysimachia christinae Hance, Mentha canadensis, antioxidant activity,
nutritional components
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THPike & Chandra 1995). 2/d1kae] Fiolls 23
218} 0] &(superoxide anion), 23Xk} E(superoxide),
FkalElt)zZHhydroxyl radical), IHFeRA(hydrogen
peroxide) F¢] 9o, e ik vhgAdo] vl A
AIEZE £3A171A] EciMagnani et al, 2000), /4t
ARRE AXE B33 Y8 A= glutathione
peroxidase(GPx), catalase(CAT), superoxide dismutase
(SOD) 5-2] Who] Al=HlS 53] O,, H,O,, -OH &}t
Z 52 At st 715S veRdic), A A
oM w2 Adss SNsE AN AT =
gi7] wioll, AW rks 28t ofuje} 2% ol
Ak el Bl tigk Bilol S7kekaL Sl
™ o]l thet e Ehaks] ZIs=aL IrkSimic 1989).

A% (Lysimachia christinae Hance)© EZ3}o]|
&3 Az ofgslidelEeln, F2 ol gAY
AX eAA JaL Feg Ho| 27 won =71
© FEedot Y2 vyl g e ek Q=
o] AW g ¢ == Ao R HHIE 15 an,

ZolE 1~4 ecm AEo|tH(Tian et al. 2008). Gao et

al.(2013)2] Aol W= F¥ %+ flavone, amino

SH3EAL 912, myricetin,

acid, tannin, choline 52
kaempferolZ} quercetin®] w|FA|7} FH3F o=
dreialet. S dxe FAS(Gu et al. 1988), FtEd}
(Zhang et al, 2019) & 2= 7H~(Deng et al, 2015)
Soll Exelelar delA ek, BteKaventa canadensis)
= A EE5 AEE A Al A=, s
o] thk FHrEo] QITHQI et al, 2018). AEHS] Fhe]
SlollA] wlsh= 28T, 25, A2, AsAlEe] dY
S Awdh=d AR, H2 vteke] 3, 395,
AR, IAZ BS 5] e A7t A HIA
tHHe et al. 2019).

AA7HA T % 9 ukeke] ekt Aelgd s

[e:

:
b AP ok nlES Yo

5 o}, whEha] B dollA
= axlxe} vele] gitsl &9 9 Sz JUA
B Boslglon, o]g2M 17 )s AFoEAM ]

24 7S Bryetast s

d 129 Fdete] ARSI Zh AlE B 100 gol
80% ethanol 1.5 L& 713} 65C heating mantle
(Mtops ms-265, Seoul, Korea)dl| SHFzti-g H-2
S 341 33 hale] 2EEG, o e
Whatman filter paper(Whatman No, 2)& ]88}
oJgsla 1 oflg rotary vaccum  evaporator
(EYELA VACCUM NVC-1100, Tokyo, Japan)E AR
3 33} - TS Foll FAAZVI(ED 8512, Ilshin,
Yangju, Korea) 2 71x3}910H, 2FPXE $135) Al
ET 80T deep freezer(MDFU52V, Sanyo Electric
Co., Ltd., Osaka, Japan)ol] H3}HA Aol Al8-3k
et

2. & polyphenol &2 Y = flavonoid &t
=3

% polyphenol $F#-& Folin-Denis®] H'H(1912) 9]
wel 24393 FEE2 FEE 1 mg/mLE 3]
ARg3ITE. AR 0.5 mLe} Folin reagent(Sigma-
Aldrich, Louis, MO, USA) 0.5 mLZ E§s}e] 2120
A} 387F W8k The 1006 NayQO; 0.8 mLE H7lskaL
408-7F ¥=|8F F-of] UV-spectrophotometer(Bio-rad,
Hercules, CA, USA)E ©]&3}] 760 nmol|A 4%
Z7g38kdtt. Tannic acidg a4 dto] 35
FdE A83) FEE] F polyphenol e
Bl

% flavonoid & Davise] HHHES W3l Cha
et al.(2002)¢] WHHel wi} Zgskdnt. 5= 0.5
mL8} diethylene glycol 0.5 mLE &35} 1IN NaOH
10 L2 F7)3ke] 37°C heating blockollA 1A17F St

HEX]8F $o]] UV-spectrophotometer(Bio-rad, Hercules,

oy

¢}



CA, USA)E ©]83to] 420 nmollM] FBEE S743H3
t}. Ruting FFEAE lo] EFpE4S 283

FZE29 F flavonoid g AHE31SIT)

3. DPPH 2tz AHs & ABTS+ 2H0Z A
s =4

2,2-diphenyl-1-picrylhydrazyl(DPPH) 2}t}Z A
& Blois®] WR(1958)2 o|83to] thaa 2ol 54
3+t 0.2 mM DPPH(Sigma-Aldrich, Louis, MO,
USA) AloF 900 pLell 5= AR 100 L8 H71ete]
37C heating blockel] 307t ¥HSAIFTE 96 well
plated]] 200 pLA H-F35}e] UV-spectrophotometer
(Bio-rad, Hercules, CA, USA)E ]85l 517 nmoi|A]
8=E sk

2,2-azino-bis-3-ethylbenzothiazoline-6-sulfonic
acid(ABTS) 2}tz 4752 Re 59 WH(1999)=
HRske] thet o] S48k 7 mM ABTS 9}
2.4 mM potassium persulfates 1:12 £33+ th
azolx] 2413 WEEAIA Bhrizte] S fr=skal
ot wkg-o] ¥ ABTS™ 2tz 891 734 nmellA]
F3%= ol 0.7~1.0 Afo|7} Hm=5 vige = 343}
of AbgaReItt. 5148k ABTS” 2holzh 894 900 w19}
F2E& 100 L8 E¥38}4] 37°C heating blockol|A]
308 B ¥ESAIZl ¥ UV-spectrophotometer
(Bio-rad, Hercules, CA, USA)E ]85l 734 nmoj|A]

F3=E S8

4. Ferric reducing antioxidant power(FRAP)
=8
FRAP assay+= Benzie&Strain(1996)2] #S ¥
ske] thgt o]l At 300 mM sodium
acetate buffer(pH 3.6)(Sigma-Aldrich, Louis, MO,
USA), 10 mM 2 4,6-tris(2-pyridyl)-s-triazine(TPTZ)
(Sigma-Aldrich, Louis, MO, USA), 20 mM ferric
chloride(Sigma-Aldrich, Louis, MO, USA)E Z}Z}
10:1:1¢] W] &2 &35} FRAP reagent® ARE-3}3

o} FEH AJE(0.125, 0.25, 0.5, 1.0 mg/mL) 10 /L,
S5 90 LS} FRAP reagent 200 plLE &§3lo] 3

7CelA 30 &3 HEAIX] F 593 nmel] FB=E

:

A

A3FAL}. Iron sulfate hexahydrate(Sigma-Aldrich,
Louis, MO, USA)E BFEAZ 3t RFHHF4
S ZR3 FZE 1 mgoll E0|YE iron sulfate

hexahydrate®] #M &=Fo g eI}

5. Reducing power &8

Reducing powers= Oyaizu(1986)¢] WH-< W3}
o] The} o] ZAEI AR 200 wel 0.2 M
phosphate buffer(pH 6.6) 200 #L9} 1% potassium
ferricyanide 200 ©LE 718+ & 50°C oA 208 B2t
HEA]EFAT}, 10% trichloroacetic acid 200 #LE 7}
3k T 14,000 rpmollA 5 Fob dxRe] 3k o
e 3T 750 M, ST 750 M8} 0.1% ferric
chloride 100 M5 E¥ate] 37C A 102 B ¥he:

A1713L 700 nmolM FFE=E S

juta)

6
%] dukgE B248 Association of Official
Analytical Chemists'}(A.O,A.C, 2005)< o]&3}3ic}.

TR e 105 A2H, ZAMRE SoxhletH, 3]

£ 550C 3o BAetglar 2ehi e da
29 7](Thermo Quest, Flash 2000, Milan, Ttaly)E ©|

gfo] AdaTe FY ol LAl 6258 F
so] zEiA stgon] BEshEe 10004 4,

e, A, 28] e AR oz EAls)
o

o] Wl we} At AR 2 g2 FE R

11 chloroform-methanol2 % - o33} 71} -
() ¥ FEvon due S4sad 329

Al 9k 100 mge 7HAE ZEkx3e FHelal 1
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N-KOH - ethanol €9 4 mLE 49¢] Rk}t #A
Hk8-o] gloJA|™H 14% BFs-Methanol 5 mLE 7}8l 5
7YYLV A8t sEIE 80T olA methylester
3} ot NaCl Z3Fg- 3 mL} hexane 1 mLE 7}
ato] EE0] 42 5 Aol
= Eefete] - NaSOE Wol 278k § 0.5 mLE
vialol] 2}l Gas chromatogmphy(GC—71A, Shimadzu,

Kyoto, Japan)Z #213}3ic}.

2 Hl—i];‘s]_Oﬂjl A=

& I8kl capol
gl AEZelame Y 795 20 mLE Vg 3
80 &2 4A17F FoF 7FEA7]2 Whatman
membrane filter paper(1 #m)E o]&3)] oJ3}sle] 30
mLZ A83}c}. ©]& Whatman membrane filter
0.45 pm)Z. o7+ &
Kyoto, Japan)E& ©]-83l &Alat3irt.

o] prominence HPLC(Shimadzu,

9. HEIZI &M
Fazel Wl C @ Bl BHe AETAY
(Korea Food and Drug Association 2005)2] A]&HHH
2 Fleoz Bkl Ve col #2742 9
3 AE 5 g& WAL 10% metaphosphoric acid
(HPO3) €9 10 mLE 7}t 203 F2F 3,000 rpme]]
A ArlEeldk 5, oAl 10% HPO; 84 5 mLE 37}
sto] thr] ale] Skgit). S Fl8l membrane
filter(0,20 #m)=E. &¥}5}ed HPLC(LC-10AVP, Shimadzu,
Kyoto, Japan)= 223} ict. HIeb B9 ok 782
A& A=F 4 gol of=~F=H2AF 0.1 g ethanol 30
mLE 37}3le] wAskskaL 80T ollA 208 B3 &
et FZ A 50% KOHEY 0,25 mLE 718t &
S 3 mLe} hexane 5 mLE 3718k 3,000 rpmol|
A 208 Bt AR sl e FeEd &
ZAYol| hexane 5 mLE 7138te] st Azl # 80cell
A 208 EoF 22343 ThA] 3,000 rpmollA] 2087
QYRR FFe) FPIIEFS A1 2

FA1Z1 F, 50C oA A9} - =3} methanol 2 &
B A|A membrane filter(0,45 #m)E &J7}3 & HPLC
(LC-10AVP, Shimadzu, Tokyo, Japan)2 415} it}

10. F+40t0j =it 24

J

TRz FHAJotn)AE AL Raf el = Al
205 goll 6 N HCl 3 mLE &3sle] 27]8lar 121¢C
ofJA] 24A13F o 713N BFATE. Glass filter2 o
AS o7l Fof 79} - F=3)3L sodium phosphate
buffer(pH 7.0)& ©]&3l 10 mLE “g-&3}ct. 8-
1 mL-E& #3}e] membrane filter(0.20 #m)=E 7}t
o] o}m|:=AkA A 71(S433-H, SYKAM, Eresing,
Germany)& ©|-&3 243}51ct.

1. 27

Tz 7712 #42 AOA.C e F3hd
ANBHATE. A& 0.5 goll 20% HNO; 10 mL, 60%
HCIO; 3 mLE 7}ste] FrgaiA| Wik uf7h=] 7hdstar
0.5 M HNO;E ©|-83l 50 mL=Z -3}t 22t
] FEEoNS 58+51aL vial Hol| 8 mLA 3]
FEEAoE g T 0.5 M HNOsE e o R 3
o fedgtZalzal B2 7)(ICP-OES, PerkinElmer,
Massachusetts, USA)2 ZA3} %t}

[t
HI

1z

oo‘I

12. SAXE

APe EHHoz 33) W] 2459
R, 24 Avhs Bi(mean)T} EEAAED)Z e}
Wdeh, 2F A 3ol fo4 AS2 GraphPad
Prism 6 program GraphPad Software, Inc., La Jolla,
CA, USA)S o3}, 7+ Ag7te] EA13 594
o1g3te] ol

Lk

i

© p(0.05 ==l Student testE

£ A4sa.
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1. st g2 24

Polyphenol3} flavonoidi= 2]&llA BAEE of
A2 Alsbd SR e dv 5o ohgst A
24 7lsel Eeld UthAmes & Saul 1987).
Polyphenol-2 #lAl312]o]| phenolic hydroxyl7]& 7}
A3 9Jom, hydroxyl7|OH)7h AHfrehizs) Ag
sto] 202 A L7 st &
Ao} ) 22 02 AEtEE A A HLee &
Lee 1994). Polyphenol®] 7} & F-7-2] flavonoids=
oF 400070¢] BFgHEo] M EAshH, flavanol,
flavanone, flavone, isoflavone, anthocyanidin ‘2.
2 BHFFc(Rice-Evans et al. 1996).

B AFoxE BEY AER] gz wake F
polyphenol®} % flavonoid®] 3-S5 ZA3}7] 9|3
71EEA 2 Z}2} tannic acid®} ruting ARREFOH,
I A3 Table 1] YERJATE & polyphenol 2]
shke FAZE 311.31 mg TAE/g, ¥6l= 131,18
mg TAE/gS 2 YERE O™ & flavonoide] e =
A%+ 184.68 mg RE/g, ¥lsl= 5.51 mg RE/gO 2
wkatel] thrjate] Fd%x0l4 F polyphenold} F
flavonoid®] gko] fojxom =A YePtHp(

0.05). Joo(2013)2] ATl WEW 37 FEE2 &

polyphenol2- 103.53 mg TAE/g, & flavonoid®] $}&F

Table 1. Total polyphenol and total flavonoid
contents

Total polyphenol Total flavonoid
(mg TAE/g) (mg RE/g)

Lysimachia 31131 + 3.73° 184.68 + 1.80°

christinae Hance

Mentha

. 131.18 £ 5.65
canadensis

5.51 = 0.67

All values are expressed as the mean + SD of triplicate
determinations.

"p<0.05:  Significantly different by student’s t—test
between Lysimachia christinae Hance and Mentha
canadensis

< 101.98 mg RE/go & vepyith. 1 23, ke 5%
7} 2557 vt F7x2] F polyphenol® %
flavonoide] &dFo] =& AL & = YY) =3k
Woo et al,(2018)¢] ¢ A}, BHeks 2 =3 34
%9] % polyphenol¥} % flavonoid9] §Fo] Z4zt
41,1 = 3,07 mg GAE/g, 39.4 = 4.55 mg RE/g=2 &
w3} i Aot gl

A

2. et Y 2

Dt o|A] A3 13 Akslrg el A
sHA =, 22218 FeiAl S7He Edakae Al
Wol71 el 2hgate] =3} gl gke] o] Hrh(Rice-
Evans et al. 1996). Z2|E& o||3F AW o] it
A 2d 275 7HAL Sle Aegd =29
elo] Fasity, & Auel Sxxe} vwhete] 3
Al S 7187 Sls] DPPHS) ABTS™ izt
275S &3 21, FRAPH reducing powerE
olgstel Hlskse S4sisih

TRZe} whste] DPPH eftizt 2715 54 A=
Table 29} 2t} 0.125 mg/mL, 0.25 mg/mL, 0.5
mg/mL, 1.0 mg/mL ¥%04] DPPH gtt)zt A7%
=2 A, FAZx] 9= 33.76%, 56.68%, 58.68%,
59.76%%3.0.™ vksle] Z-9+= 26.61%, 43.18%, 57.31%,

Table 2. DPPH radical scavenging activity of
Lysimachia christinae Hance and
Mentha canadensis

(%)
Concentration Lysimachia Mentha
(mg/mL) christinae Hance canadensis
0.125 33776 + 1.05 26.61 + 1.19
0.250 56.68 £ 0.45 43.18 + 0.00
0.500 58.68 £ 0.45 5731 £ 0.78
1.000 59.76 + 1.11 59.37 £ 0.00
ICsp” (mg/mL) 0.21 0.39

All values are expressed as the mean + SD of triplicate
determinations.

YAmount required for 50% reduction of scavenging

activity
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59.37%%3tt. 50% DPPH 2}l 275G 7%,
FAZXE 0.21 mg/mL, BFBR= 0.39 mg/mLoE et
elslEt 31271 o 2 5948 JeERISlT Kim
et al,(2018)2] ¢3Fol W=, 50% R FE3
FAZ9] IC50] 0.15 mg/mLe 2 Yeh} & =83}
o zpol7b & UERAIT S xe} vhete]
ABTS' 2tz 27% =4 A7 Table 37 2t}
w9} vhete] ABTS” 2tz 47159 79, ICs
Ze 74z} 4% 0.18 mg/mL, BF3} 0,22 mg/mLE
ABTS" 2}tz 274 Begh kbt SzolA Hol
FS Felett). Na et al.(2018)2] ¢itol up=w
2 BEI 2EQ] gghe] 85% WERe FEEIA

Z9} FARE itskeS HAAH

ol myd

)

Table 3. ABTS" radical scavenging activity of
Lysimachia christinae Hance and
Mentha canadensis

(%)
Concentration Lysimachia Mentha
(mg/mL) christinae Hance canadensis
0.125 49.14 + 1.61 37.58 + 0.15
0.250 81.87 £ 2.50 65.35 £ 0.72
0.500 94.39 £ 0.15 94.80 + 0.23
1.000 95.00 £ 0.00  95.00 £ 0.00
ICs” (mg/mL) 0.18 0.22

All values are expressed as the mean + SD of triplicate

determinations.

YAmount required for 50% reduction of scavenging
activity

T30} Hhske] FRAP 282 Table 49} 2th. &
HAze} vpsh 55 1.0 mg/ml =N FRAP 2
S =243 A3}, FAZXE 847.30 #M, BFH= 747.30

Bz FRAP 240] frolHo R o] 32
ATt Shin et al.(2018)2] 7ol wh2w 35
eh& #2529 FRAP &/J0] 961.66 #ME LIE}
U 2 o] F-% FRAP 43 fAKS ds B

FAxe} #sle] reducing power &% A=

Table 4. Ferric reducing antioxidant power (FRAP)
value
(FeSO4TH,0 eq uM)
FRAP value
84730 + 8.83°
747.30 + 16.52

All values are expressed as the mean + SD of triplicate

Lysimachia christinae Hance

Mentha canadensis

determinations.
'p<0.05;  Significantly different by Student’s t—test
between Lysimachia christinae Hance and Mentha

canadensis

Table 59} 2t} FLHLS S8l Wi st &
o] electrono|y} hydrogeng A|Fsh= 58S =4

3171 &) o] &Hal o, 3+#L reductone©] BY
Fhs AU B Ales Ealsho 2 Al
Hi 3% 72 A7 Al el YeRdit
(Hwang & Thi 2014), 53z} vls} 259 g
EE Ao FTIerlon, 53z o]
toll HIsl ol Z& & 4= Utk Seo et al.(2010)
Troll w2 Sfalx He] drsEEe] Sl

des FE==3 FARE 295 2ok

o

)-

= o
ol

(o)

ol lo
re,

)
B

Table 5. Reducing power of Lysimachia christinae
Hance and Mentha canadensis
(Absorbance at 700nm)

Concentration Lysimachia Mentha
(mg/mL) christinae Hance canadensis
0.125 0.26 + 0.01 0.20 £ 0.00
0.250 0.40 + 0.00 0.32 £ 0.01
0.500 0.64 + 0.01 0.53 £ 0.01
1.000 0.97 + 0.00 0.86 + 0.01

All values are expressed as the mean + SD of
triplicate determinations

3. sty

dist ge AFEL FFeAeS v, watol w3y
Tzl sk 4R % G Eso] Hold AL
o % qlgileh. mebd o] Fof dERAe FHEE
FAoE AR Hitt, FAxe UNRENS



28 A= Table 63 2t}
FAZ] AR ke FE 417%, ZIE

7.09%, ZAH 0.72%, ZPHAE 5380, ERrstE

FHES Hote| StetaTt U BHEY YUYYE 24 357

Table 7. Compositions of fatty acids in Lysimachia
christinae Hance
(% total fatty acids)

. Lysimachia
82.19%= VERHTE Sd%e}t 22 BE AEQ = Fatty acid christinae Hance
27 Qo] BBl 55 950 FARe] BmElE Myristic acid (C14:0) 0.97 + 0.04"
Shko] o Ao w UERFon] 235 10.49%, ZA) Pentadecanoic acid (C15:0) 0.44 = 0.02
W) 1 57062 B o3l 2lo)2 BIrKKim et al, 2017), Palmitic acid (C16:0) 29.84 £+ 0.02

Heptadecanoic acid (C17:0) 5.50 £ 0.13

Table 6. Proximate compositions of Lysimachia Stearic acid (C18:0) 317 + 0.02
christinae Hance Saturated 39.92

(%) cis—10-Heptadecenoic acid (C17:1)  1.54 + 0.01

Composition Lysimachia christinae Oleic acid (C18:1n9c) 11.43 + 0.04

Sample Hance cis—11-Ficosenoic acid (C20:1) 0.93 £ 0.01
Moisture 417 + 0.02? Monounsaturated 13.91

Crude ash 709 + 0.65 Linoleic acid(C18:2n6¢) 17.78 £ 1.12

Crude fat 072 + 0.01 Linolenic acid(C18:3n3) 7.19 £ 0.05

Crude protein 583 + 0.80 Egol:lg’g’)l77E‘C°m“°‘“mc acd 5120 + 252
Carbohydrate? 82.19 + 1.02 Polyunsaturated 1618
YCarbohydrate = 100 — (moisture +crude protein + Total 100.00

crude fat + crude ash)
PAll values are expressed as mean#SD of triplicate
determinations

TRz AE 2 AIR= Table 73 2} 54
Zo| AL 24 FIA 5, Tl B Z A
2 3%, RS 3% 5 T 1159] Aol
HEHN M, st A Ato] 40.18%%2 7P =
H&-g Xt ESEAES palmitic acid7}
29.84%, heptadecanoic acid7} 5.5%2 x}A|&}] 0.1,
GUE-FZ3RMARS oleic acidZ} 11,43%, T/ HE-E3}
AHFARS- cis-11,14,17-eicosatrienoic acid®] ko]
21.2%, linoleic acid®] d=Fo] 17.78%= YERITH &
Ale] Aukal A& linolenic acidZ} 62.04%,
palmitic acid7} 11.71%% £ A9} zfo]lE H it
(Shin et al, 1992).

rlo

YAIl values are expressed as mean  SD of
triplicate determinations

5

TRz 714F S A48 ¥ Table 8%
2o}, & f714ke SRS 11.982.34 ppm O & Ve
o™, malic acid7} 4,960,68 ppm, citric acid7}

Table 8. Contents of organic acids in Lysimachia
christinae Hance
(ppm)

Organic Acid Lysimachia christinae Hance
2,411.30 + 434
1,757.95 + 3.21

4,960.68 * 5.17

Citric acid
Tartaric acid
Malic acid

Succinic acid 1,393.63 + 1.87
Lactic acid N.D.
Formic acid 972.59 + 251
Acetic acid 486.17 £ 1.24
Total 11,982.34

VALl values are expressed as mean = SD of triplicate
determinations
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2,411,30 ppm, tartaric acid’} 1,757.95 ppm o2
YERATE Kim et al. (2017)9] A7l w=2H =M%
Qlo] #7114t kL tartaric acid 624,34 mg%, citric
acid 282.33 mg%, succinic acid 71,61 mg%, acetic

acid 37.54 mghE B A7} zolE H )

6. HIEMI

ks HERIRQI HIER C, B AlES] A E
Azt Aaze] 4HeHA REHAE AT 9

< @0k HER Ce 84 el e R F2 Ao
el EAsH, F2 7873 B0l e =3
2 ghlAl 2 ARt HER] B A8 HERl e R
AfollM= ol HA] edor, S AT
A SHhBieri 1990). F7z2] H[EM C, E9] &
FS AETAHY A oA et 2% A
+ Table 99} 2t} FHx9] vEMI Cof gk
4,695.53 ppmeZ 7P =7 Jekyta vlepyl g9
SFke 43 21 ppm S 2 YERITE Han et al. (2003)2]
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Table 9. Contents of vitamin C and E in
Lysimachia christinae Hance
(ppm)

Lysimachia christinae Hance
vitamin C 4,695.53 + 4.27°

vitamin E 4321 £ 1.71

+ SD of triplicate

Vitamin

DALl values are expressed as mean
determinations
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Table 10. Contents of total amino acids in
Lysimachia christinae Hance
(mg/100g)

Amino acid Lysimachia christinae Hance
Essential
Threonine 22443 + 3.327
Valine 243.00 = 1.14
Methionine 40.41 £ 2.25
Isoleucine 182.13 + 0.85
Leucine 33351 + 1.58
Phenylalanine 22042 £ 2.33
Histidine 124.00 + 1.58
Lysine 187.62 + 0.84
Total EAAY 1,555.56
Non-essential
Aspartic acid 415.07 + 3.34
Serine 161.84 £ 0.66
Glutamic acid 44276 £ 2.86
Proline 203.18 £ 1.47
Glycine 229.30 £ 2.61
Alanine 275.03 £ 0.73
Tryosine 130.72 £ 1.29
Arginine 179.90 + 1.83
Total AA? 3,593.39
EAA/AA(%) 43.28

DTotal EAA: Total essential amino acid.

2Total AA: Total amino acid.

YAl values are expressed as mean + SD of triplicate
determinations
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2 Table 113} 2t} & 712 S 3639.19
mg/100ge 2 vERFon, K ko] 2624.00
mg/100g 2 7P ¥3kal Ca, Mg, Fe, Mn, Zn, Na,
Cu & 8F9 F71do] AZHAT. K2 Nast 3
2H-A7) el Fofsta AE WHolx] Ade] 1
B3R AR e, 53] sk o 9 A
Zoll FAHQl Fr1ER delA drk(Suter 1998).
Tuncturk et al.(2017)2] 7ol w=H EE 2E2]
whde] K gaol 25,91 ghgow B ATt fAlet
AdE Bt

Table 11. Contents of minerals in Lysimachia
christinae Hance

(mg/100g)

Mineral Lysimachia christinae Hance

Ca 717.60 + 2.24"

K 2,624.00 £ 3.25

Mg 242.00 = 1.74

Fe 39.06 = 3.19

Na 2.66 £ 2.67

Mn 9.08 £ 1.23

Cu 0.76 £ 2.57

Zn 403 £ 1.36

Total 3,639.19

YAl values are expressed as mean + SD of
triplicate determinations

Sold Bzl JPYRE BASAT, Pzt
whsle] giksl AEs 2% 29, 5z F
polyphenol®} % flavonoid $FeFo] ¥kl T £-2]2]
0% BoS MG, FAx9 Hale) S
ol 7] 2|3 DPPHS} ABTS' g}t]Z A7%, FRAP
assay, reducing powerS ZA3}ict. 1 23} vlsle}
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Azl F714F B4 A3} malic acid 7} 4,960.68 ppm,
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ppmo] AZEHRoH, vkl 24 A3t vehl ¢}
4,695.53 ppm, BIEF E7} 43,21 ppm AEEAC}.
Az olm|izAal FFEES glutamic acid, aspartic
acid, leucine €2 2 YERto ] dofu]Ako] H]
&0] 43,2802 JEPT gRRe] FUIES #4%
A3 K, Ca, Mg TAUIR =2 338 YeRfglom,
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olZigt g EE Sxx= Hold stes 7t
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