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Abstract - This study was conducted to provide information on the possibility of using Rhododendron micranthum as
resource plant. Through polyphenol profiling of R. micranthum shoot extract, useful components were selected and the
content of useful components and antioxidant activity by extraction solvent were compared. As a result, 37 polyphenol
compounds were identified in R. micranthum shoot extract through LC-ESI-MS analysis. Contents by extraction solvent
were compared of chlorogenic acid, astragalin, myricetin, and afzelin. Chlorogenic acid was highest at 6.57+0.12 mg/g in the
ethanol extract, astragalin was 2.29+0.02 mg/g in the ethanol extract, myricetin was 4.77+0.06 and 4.52+0.27 mg/g in the
methanol, ethanol extracts, and afzelin was highest at 0.10+0.01 mg/g in the methanol extract. Total polyphenol content of
the R. micranthum shoot extract according to the extraction solvent was highest in the ethanol extract at 80.01+£2.36 mg/g,
and total flavonoid content was also highest in the ethanol extract at 78.08+3.44 mg/g. The ICsy value of DPPH radical
scavenging activity according to the extraction solvent of R. micranthum shoot was lowest in methanol extract at
943.57+10.68 mg/L, and the ICsy value of ABTS radical scavenging activity was also lowest in methanol extract at

641.60+7.58 mg/L.
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Table 1. MS information for R. micranthum ESI-MS analysis.

Parameters Conditions
Instrument Thermo Ultimate 3000 system
Column Waters Cortex C18 (150 x 2.1 mm, 1.6 /m)

Mass analyzer

Triple TOF 5600+

Ionization

ESI (Positive: 5.5 kV, Negative: 4.5 kV)

MS scan range 100 ~ 2000 m/z
Nebulizing gas 50 psi
Heating gas 50 psi
Curtain gas 25 psi
Collision gas N,
Desolvation temperature 500C

A : 0.1% formic acid in water
B : 0.1% formic acid in ACN

Time (min) % A % B
0 97 3
. 0.5 97 3
Mobile phase s 25 s
Gradient
50 100
55 100
55.1 97 3
60 97 3
Run time 60 min
Table 2. HPLC condition for chlorogenic acid, astragalin, myricetin, afzelin analysis.
Parameters Conditions
Instrument Thermo Ultimate 3000 system
Detector DAD detector (254 nm)
Column Hypersil GOLD C18 (250 x 4.6 mm, 5 fm)
Flow rate 1.5 mL/min
Column Temp. 45C
Injection volume 10 uL
A : 0.1% formic acid in water
B : 0.1% formic acid in ACN
Time (min) % A % B
0 97 3
Mobile phase 15 85 15
Gradient 50 50 50
55 0 100
55.1 97 3
60 97 3
Run time 60 min
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Fig. 1. Total ion chromatogram of MeOH extracts of R. micranthum in negative mode (A) and positive mode (B) using LC-ESI-MS.
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Table 3. LC-ESI-MS profiling of R. micranthum in positive and
negative ionization modes.

Retention Molecular

. . . Proposed structure
time (min) weight P

4.09 300.1 Benzoic acid + 10, O-Hex”
5.63 306.1 Epigallocatechin”

7.23 354.1 Neochlorogenic acid”
8.72 340.1 Daphnetin-8-glucoside”
9.33 306.1 Gallocatechin®™

10.04 290.1 Catechin®™

10.55 354.1 Chlorogenic acid®
10.56 180.0 Caffeate”

10.71 326.1 Coumaric acid O-glucoside’
12.34 578.1 Procyanidin B2?%
12.68 370.1 Fraxin’

12.77 320.1 Dihydromyricetin®
15.05 480.1 Myricetin 3-galactoside”
15.35 866.2 Procyanidin C17%
17.14 412.2 Grayanotoxin I”
17.19 480.1 Gossypin®

17.20 464.1 Spiracoside™

18.88 450.1 Mpyricetin-3-O-xyloside*
19.37 464.1 Hirsutrin®™

19.73 464.1 Hyperoside™

19.78 576.1 Procyanidin Al”
20.52 434.1 Guaiaverin”
20.87 434.1 Avicularin®
21.07 448.1 Astragalin™
21.25 448.1 Trifolin”
21.70 318.0 Myricetin®™
22.63 432.1 Afzelin®
23.27 446.1 Sissotrin™
23.46 288.1 maesopsin’
24.25 302.0 Quercetin®
24.52 178.1 p-MeOCinnamicAcid”
26.44 286.0 Kaempferol®

29.91 300.1 Farrerol™

33.89 298.1 Afrormosin’

34.81 314.1  4-Hydroxy-2',4',6'-trimethoxychalcone™
38.90 312.1 5,7,3'-Trimethoxyflavone”
40.04 328.1 2',4,4',6'-Tetramethoxychalcone”

"Positive ion mode, *Negative ion mode.

(Dai et al., 2021; Gautam et al., 2020; Lyko et al., 2022)
chlorogenic acid, astragalin, myricetin, afzeline 58 G-&
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B A4 FEERTE0IT Afzelin WehE 2550 Fgol
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ARz [on|stA] oiokrh(Fig, 3, Table 4),

oA Aol M= FY &2l B arboreum 92| chlorogenic
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019] astragalin =Fo] 0,08 mg/g .2 H 1% QItHDai et al ,
2021), ESt B Iuteum 9] myricetin 3FFo] 1,37 mg/g,
afzelin $eFo] 0,018 mg/g (Lyko et al,, 2022) & X 11%|o]
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Fig. 3. HPLC chromatogram of the (A) Standards, (B) MeOH, (C) EtOH, (D) Water extracts of R. micranthum. 1: Chlorogenic acid,
2: Astragalin, 3: Myricetin, 4: Afzelin.

Table 4. Chlorogenic acid, astragalin, myricetin and afzelin contents of R. micranthum depending on the extraction solvents.

Contents (mg/g)

Solvent

Chlorogenic acid Astragalin Myricetin Afzelin
Methanol 6.44+0.38 2.03+0.08b” 4.77+0.06a 0.10+0.01
Ethanol 6.57+0.12 2.29+0.02a 4.52+0.27a 0.08+0.03
Water 6.29+0.00 1.35+0.02¢ 4.05+0.00b 0.09+0.00

“The different letters (a-c) indicate a significant difference (p < 0.05).
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Table 5. Total polyphenol and flavonoid contents of R. micranthum depending on the extraction solvents.

Solvent TPC (mgGAE/g) TFC (mgQE/g)
Methanol 74.64+4.392" 66.10+1.67b
Ethanol 80.01+£2.36a 78.08+3.44a
Water 56.31+1.81b 49.82+3.41c

“The different letters (a-c) indicate a significant difference (p < 0.05).

(A) -
B MeOH
N EtOH
Water
B Ascorbic acid
a

b
E

W MeOH
N EtOH
Water

B Ascorbic acid

Fig. 4. DPPH (A), ABTS (B) radical scavenging of R. micranthum depending on the extraction solvents. The different letters (a-d)

indicate a significant difference (p < 0.05).

~ o

A% B3I Table 5, ol Q0% A2 0}85 33
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gl rolE 3teko] vt X 1ot G ARSI tH(Sultana et al |
2009). E3H5Y &2 F53 vlaste] e e o] F )
= 3RS R anthopogon®) 44,53 mg/g BT} k31 (Rathore et
al , 2018), & Ze}H 0|t a2 R weyrichii®] 16,7 mg/g
Hrh zoHKim et al,, 2019), ZelEe o) 213} 71sd = &
Astict

O
—|—‘
—r‘

Fegdl e xag eﬂ 3229 Pust B4 24
gl o 2 a1 %—%&94 R} B

ojEHoR 6“@ 2ol 57}0}% A2 SRlstsith(Fig, 4).,
T AL ] DPPH radical 2484 Q) ICs 3k HEHS: &
Sl A 943, 57+10,68 mg/LE 7F Woron] ds 22504
1,329.58+16,04 mg/LE 7F¥ = tHTable 6), U £°1 R,
brachycarpum 19 oe-E& F559] 1G53 2,648,13 mg/L
2 nE g 22EH T} 5991 Choi and Rhim, 2011) A,
anthopogonoides e+& 252 14k 621,03 mg/L= A
AL o] FEEHT} IotHJing ef al,, 2015),

Table 6. DPPH, ABTS ICs, values of R. micranthum depen-
ding on the extraction solvents.

Solvent ~ DPPH (ICsy, mg/L) ABTS (ICso, mg/L)
Methanol 943.57+10.68b"  641.60+7.58¢

Ethanol 944.25+4.37b 671.236.82b

Water 1,329.58+16.04a 837.7342.77a

“The different letters (a-c) indicate a significant difference
(» < 0.05).

ABTS radical 4224 9] ICs a2 HThe: F=E&llA] 641.60
+7.58 mg/LE 7P Horon, G4 22504 837.73+2.77
mg/L= 714 =0} DPPH radical AAZA T} GAFSE AsRS 1B
StHTable 6). B, anthopogonoides A&+ FE59] ICs0#-
536,39 mg/LE WAg FEHERCE WItHJing ef al,
2015), DPPH= free radical2 A|Adk= WHo]al, ABTS=
positive ion radical-S A| A= W 0]7] w0 radicalo] 2
goto] A ASH= =7t Dt radical AL/l Afo] 71 EHAY
8} 4> QItH(Meir et al, 1995), TS G-7|-80) S&E2] gHAIst
o] 9 2EBUL RS AL G180 2580 5 B
s Bl R FEBHC} 2L GO M2Ev], ofefat

A Belols geol ke BT AL Qleke B
318} ARSI THArnous et al,, 2001),
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