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ABSTRACT

Ginsenosides, the bioactive compounds found in Panax ginseng, are distributed throughout all the parts of the plant. However,
during the harvesting process, the flowers are typically removed to prioritize root growth and subsequently remain underutilized.
This study sought to investigate the potential applications of Panax ginseng flowers by assessing their antioxidant activity and
inhibitory effects on oxidative stress. Ethanolic extracts of Panax ginseng flowers were prepared, and their bioactive properties were
comprehensively evaluated. These extracts were found to have a total phenolic and flavonoid content of 32.24+2.54 mg/g and
6.46+0.82 mg/g, respectively. Antioxidant activity assays demonstrated a significant concentration-dependent enhancement in 2,2-
diphenyl-1-picrylhydrazyl (DPPH) 2,2-Azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical scavenging activities. Specifically,
the DPPH radical scavenging activity reached 62.23+1.84% at a concentration of 5 mg/mL, while the ABTS radical scavenging
activity was 79.44+0.54% at 1 mg/mL concentration. The extract’s reducing power was measured as 2.105+0.017 at 5 mg/mL, and
the ferric reducing antioxidant power (FRAP) assay yielded an absorbance of 1.051+0.026 at the same concentration. Cytotoxicity
assessments conducted on HepG2 cells indicated that the Panax ginseng flower ethanolic extracts exhibited low cytotoxicity,
maintaining over 95% cell viability at concentrations up to 12.5 pg/mL. Furthermore, when oxidative stress was induced in the HepG2
cells using sodium nitroprusside (SNP), treatment with the extract significantly improved cell viability. At a concentration of 10 pg/mL.
the extract restored cell viability to 56.78+2.58%, representing a 32% increase compared to the SNP-treated cells without the extract
(»<0.05). These results highlight the significant antioxidant and cytoprotective properties of the ethanolic extracts of the Panax ginseng
flower. Thus, Panax ginseng flowers, which are currently an underutilized part of the plant, have the potential to serve as a valuable
source of bioactive compounds for the development of therapeutic agents aimed at mitigating oxidative stress-related diseases.
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A 5.6 mLE H7F & 10 min WX 3 & EFF=A(X-ma
3100, Human Corporation, Seoul, Korea) 525 nmellA] &3 %=
£ S35kt DPPH itz 4752 Als 7 A7l o
g H7hte] 3= v 2 Yehdich

DPPH 2hrjz _ et 3% — Ale Wi &3 100
2AS%) EESE-

5. ABTS(2,2-azino-bis-(3-ethylbenzothiazoline-6-sulfonic
acid)) Radical &~7{=HA

ABTS radical 2484 73S Re R 5(1999) Wl u}
2} 7.4 mM ABTS £ <] 2.6 mM potassium persulfate S %
3 9hAeA] 12~16 hr B<F §HEAIZ] T3 ABTS™ o] &%
PAAAIZ F o] £AE 734 nmolA] FF = 3] 0.7°] H=
= SR A6t 34 E ABTS €9 1 mLol|l A&
500 uLE 715te] A2oflA 10 min HHSA|A SH=E 7%
SI5ATE ABTS #HHlZ 2752 Als H7bret 7371
4% Hl2 Yol

=X
=

=

ABTS 2tizt  olat F3 - AR Wi F8s
275 (%) WzT 4=



35(1): 1~8 (2025)

6
‘ﬂ%” T4 FEE9 Y 42 Oyaizu M 5(1986)
2 S &, v=E AR | mLol| A &
91,‘(200 mM, pH 6.6)Z} 1% potassium ferricyanideE 1 mL*
e = &gt & 50CelA 20 min WA 10%
trichloroacetic acid(TCA)E 1 mLE 7}8tal 2,000 rpmoiA]
20 min YAEZ S| A& FAN 2 mLell FF<F | mLo}
0.1% ferric chloride 1 mLE &3+ & 700 nmol|A &F =5

=43t

off

7. FRAP(Ferric-Reducing Antioxidant Power)ol| 2|St
Hsks &4

FRAP 4 & Benzie IFF & Strain JJ(1996)°] 23+ WY
o upe} St Th FRAP A] €F-2 acetate buffer(pH 3.6), 40
mM HClol £381417] 10 mM 2,4 6-tr1pyndy1—s—tr1azme(TPTZ),
Z542 48)417] 20 mM FeCly-6H,0Z 10 : 1 : 1(vAvV) 2
E3ste] wkEo] ARgSkeith A@e 2o "]E 50 pLell
FRAP A 1.5 mLE &3 & 37C =% 5 min
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Table 1. The total phenols and flavonoid contents of
ethanol extract from Panax ginseng flower (mg/g)

Total phenols Total flavonoid

Panax ginseng flower  32.24+2.54Y 6.46+0.82

Y Data are expressed as meantstandard deviation of three
independent experiments.
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DPPHE L A7} free radicalZ24] ZAAAE oJn]staL
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Fig. 1. DPPH and ABTS radical scavenging activity of ethanol extract from Panax ginseng flower.
Data are expressed as meantstandard deviation of three independent experiments. Different corresponding letters indicate significant

differences by Duncan’s test (p<0.05).
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Table 2. Reducing power of ethanol extract from Panax ginseng flower (Absorbance)

Concentration (mg/mL)

0.625

1.25

25 5

Panax ginseng flower 0.314+0.006"*

0.606+0.017°

1.047+0.087¢ 2.105+0.017¢

D Data are expressed as meantstandard deviation of three independent experiments.
24 Means with the different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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flo oX

2 FY FZES R e T A Z A NO(nitric
oxide) TAE A7 = SNPE A 2|sto] 4FshA ~Ed

25 NS W AE BEE vXl= 9 Fig. 39
YERHRIE. oHF AR A 2lslA] ¢4 -4 2](normal), SNP

£ A2 HET(0 pg/ml) 12|31 SNP A 2jel] ik +
A FEES HEH02.5~10 pg/ml) A3 A+ v ws)

ATt 1 A7 AP AE AEES 100%2a HokS
o, tZze] AE AEES 49.72+1.60%2 A o
(»<0.001), QN3 4 F55525,5,75 % 10 pgmL &

=2 AF3t9-S w 212} 49.1544.86%, 49.15+1.69%, 53.95+
4.03% E 56.7842.58% % T EZ 0 E AN E AEE0] =

Table 3. FRAP activity of ethanol extract from Panax ginseng flower (Absorbance)

Concentration (mg/mL)

0.625

1.25 25 5

Panax ginseng flower 0.179+0.006"

0.31120.007° 0.549+0.023¢ 1.05120.026¢

D Data are expressed as meantstandard deviation of three independent experiments.
24 Means with the different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 2. Cytotoxicity of ethanol extract from Panax ginseng flower.
D Data are expressed as meantstandard deviation of three independent experiments. = p<0.05 indicating significant differences from the
control group.
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Fig. 3. Effect of ethanol extract from Panax ginseng flower against SNP (sodium nitroprusside)-induce cytotoxicity.
D Data are expressed as meantstandard deviation of three independent experiments. " p<0.001 indicating significant differences from
the normal group. * p<0.05 indicating significant differences from the SNP group.

7retslon 539 dax 4 FEE 10 pg/mlLe] oA T @] e Al e A= 4hs)
© ool vle] frefjHos AE YETEol IrielTt A AEHZERH AEES Hoske Aoz ddd.
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o Hlal felHom AE JEeo] Frledtn Rusl A e RS
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A2l ginsenoside= 14te] A F-2

Rck. 2} IS Seeke 25

%tk Ryu HS & Choi HY(2024): SNP A 2]4(41.89%) 834 X3t Aoltt. & AFelM e atel 28
AT AEGo] Ao A 34 222 25~10 pg  /FSAEE BASt AL I 4 FEES Alxdte] it
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AV AgS JERQITE o]t AutE £3tslo] E uf, o 2hH o= Fheke 747} 32244254 mg/g 2 6.46+0.82 mg/g
Az 3 FEE0) 71 ks o) AE el et o = YERARIYE DPPH S}t 2@} ABTS 2tz 47



i)

ey

ox,

35(1): 1~8 (2025) =+

T Tk EH R fo|Hor FUEISith. DPPH 2t
Z 2A%S 5 mgmLolA 62.23+1.84%2 VERHQIAL

ABTS #HZ 27%8 1 mg/mLollA 79.44+0.54%= UrE‘r
Uoltk #9382 A1 F=2A 5 mg/mLolA 2.105£0.017=

o Fd8S JeEQa, FRAP 24 23 22 =54
1.05140.026°] 5§33 =5 YeERATE HepG2 Al3EelA <14t
2 Y FE2B AXLEY 2% 27 12,5 nygmLe] F=7)
A= 95% ©l/de] AlZ AEES YERIA S 25 pg/mLe
AT 63.6542.59%= thx=wtol] vlal 70% olste] Al A&
&2 UERITE HepG2 Al 2ol 9143 4 552 5%
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