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ABSTRACT

Background: The extract of Abies holophylla is used as an ingredient in cosmetics. This study assessed the antioxidant and antibac-
terial activities of the material remaining after the extract is used.

Methods and Results: The 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2-azinobis (3-ethyl benzothiazoline)-6-sulfonic acid
(ABTS) radical scavenging abilities were assessed to determined the free radical scavenging activity. The total phenol and flavonoid
contents were determined to measure the antioxidant activity. The DPPH and ABTS radical scavenging activities of the resudual
extract were higher (95.61 - 99.42% and 74.26 - 77.98% in water extract respectively) than those of the positive control. In 50%
EtOH extract, the total phenol content was 389.84 mg-GAE/m{, and the total flavonoid was 0.15 mg-QE/m{. The minimum inhibition
concentration degree for antibacterial activity against Staphylococcus aureus was < 8 to < 125 pg/ml compared to that of the posi-
tive control in all extracts. The clear zone against S. aureus was found to be 12.2 + 3.8 mm.

Conclusions: The A. holophylla byproducts were found to have antioxidant and antibacterial activities. Therefore, the materials
remaining after the 4. holophylla extract is used in cosmetics has potential functional uses.
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97.67a 99.42a
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Ascorbic50°c Dw 100°C
acid DW
Fig. 1. Antioxidant effect using DPPH scavenging activity in
Abies holophylla byproduct depending on temperature
and concentrations of solvent. Means values from
triplicate separated experiments are shown. *Means
with difference letters are significantly different at p <
0.05 by Duncan’s Multiple Range Test (DMRT).
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Fig. 2. Antioxidant effect using ABTS scavenging activity in

Abies holophylla byproduct depending on temperature

and concentrations of solvent. Means values from

triplicate separated experiments are shown. *Means with

difference letters are significantly different at p < 0.05 by
Duncan’s Multiple Range Test (DMRT).
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Ao 2 YEIITH (Ahn and Bae, 2005).

Ze] £-8-9] ethyl acetate H-85-9] DPPHSF ABTS
radical 2A%5S F8% 43, FE5 vt T/HESE
DPPHS} ABTS radical 245 &4o] S7lel= Ao=w B
HJt} (Jang er al., 2016). 2ol &dhs Aol o
& ol &g gitst AFoA, 2FEEN T FAsteol
VEREA] ed9kar, o FEE0] 7t g EoARt lskso] A
= Aoz AT} (Lee ef al., 2006).

ol €, B dyoMe AR AE 2FEES
gt A Rlslso] e Aoz FAREL ofv]
2ol B RS FET AdHiol] wiiel &
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Fig. 3. Total phenol content in Abies holophylla byproduct
depending on temperature and concentrations of
solvent. Means values from triplicate separated
experiments are shown. *Means with difference letters
are 5|§n|f|cantly different at p < 0.05 by Duncan's
Multiple Range Test (DMRT).
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50%
—Zr%%i/ﬂ 389.84 mg-GAFE/g= 1/}5}141;} 7} wko
€ 2.03mg'GAE/ge2A, 50C EF55E X
é/\}lﬂoit} FTFFEE Hrhe ogg FEE
= 74—_% veRdth (Fig. 3).
Zo)A= 0.01 mg-QE/g ©]
ate] A= 'R, 50%9F 100% 01] o FEES vlashd
15 W) AE (0.15 mg-QE/gF-ZEd & Sgtrico|= dteko)
B Ao A
el S FEE ¥
03mg/lg ©& RIEUT}H (Jang er al, 2016). P densiflora
FHOERE FEI AR Aol oF 57%2] HsA st

ey SR 9 273+

Bo] AN, Fulolde 5.1%2] HlEA 33HEe] =48t
2 AE A Oi DAY Ku et al, 2007; Patra et al,

2015). 2 AA FEE (PineXolV)?] ¥ &y 33tEx
% ZEtRwo|= kS 747} 717.40 + 6.86 GAE-mg/g, 54.44
£0.01 QE'mg/ge & —*—@EA“\:} (Lee et al., 2013).

2 Ao SHE F vEA SRME T 389.84 mg-GAE/

g A= AUF AR )‘élﬂi‘g 1 2t & § @& FAES o]
5 FEEENE IRNE FHEA, AUFE IE dE=
Agshs A AR 1 2 5 Fo= A3 ds gl
ol e Aoz FRlFo] BAHES o] 83t 2 2} s A
o= 7 ZloR Hiln

3. glellzjofoll cHst

4 7¥A] vHe 2o} (S. aureus, B. subtilis, S. typhimurium,
K. pneumonia)’l tgt AU FAHEe] shtH|lol S48 &
A7) 93] WA MICHE 2 ZARIAT 4 7H4] gk

= 8. aureusTto] 7+ F& MZvlt} guAE EAo] e A

SIS 2 2
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Table 1. Minimal inhibitory concentration (MIC) from the ethanol
and water extracts of Abies holophylla byproducts.

MIC? (uzg/me)
Cultivar  Extraction  Bacteria strain (+) Bacteria strain (-)

S.a B.s St Kp
35% EtOH <8 ND ND ND
Abies 50% EtOH <8 ND ND ND
holophylla  70% EtOH <8 ND ND ND
byproducts 1009% FtOH <8 ND ND ND
50C water <125 ND ND ND
100C water <125 ND ND ND

Tetracycline 8 8 8 8

Ketoconazole

The MIC values against bacteria were determined by the serial 2-fold
dilution method. S.a; Staphylococcus aureus, B.s; Bacillus subtilis, S.t;
Salmonella typhimurium, K.p; Klebsiella pneumonia.

0.18

015 a 0.15 a

002 b I 001 b I
1 8

50°C DW 100°C DW 35% EtOH 50% EtOH 70% EtOH 100% EtOH

0.16 -

0.14 -

0.12 -
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0.08 -
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0.04

Total flavonoid content(mg QE/g)

001c

0.00 ¢

Fig. 4. Total flavonoid content in Abies holophylla byproduct
epending on temperature and concentrations of
olvent. Means values from triplicate separated

experlments are shown. *Means with difference letters
are y%mflcantly different at p < 0.05 by Duncan's
Multiple Range Test (DMRT).

o2 A

7t FEE Aeks FEEINME S aureusol] THEl 8 ug/ml
o|3ke] vle|glo} Al EAdo] Yelton, 7t 2=l g
259 YJolE 125 wgmd o]ske] M glol Aslse] J=
Aow ST, AR RO 2B oA 3 ) v
gHzlolo] tisixe FHAAE o] fle ALz AT
(Table 1).

AYUFE FAE FE2E0] JrAE A4S HAgFs

p

aureus T2 AFE-31d paper disc diffusionS ©|-8-3 "%]‘U]"@

2 AdlsS 9 AEHoz BN tetracyclines T3t
o2 3l AR A3, dEE FEE (35%, 50%, 70%,

100%) "I

clear zone&

A KoM 2] paper disc FHOl LER=
o Slg 4= AT (Fig. 5).

Paper disc TH9] clear zoneS £ 2 BRIgH A}, 2%
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Fig. 5. Antimicrobial activity against Staphylcoccus aureus. T, tetracycline

Table 2. Antimicrobial activity against Staphylcoccus aureus from
extracts of Abies holophylla byproduct.

Samples Concentration (mg/m) Clear zone (mm)
35% EtOH 100 5.0+0.3¢
50% EtOH 100 7.2+4.6¢
70% FtOH 100 10.1+2.4
100% EtOH 100 12.2+3.8°
50C water 100 0.0%+0.0°
100C water 100 4.3%0.2¢
Tetracycline 10 30.3*4.6

Means values from triplicate separated experiments are shown.
*Means with difference letters are significantly different at p < 0.05
by Duncan’s Multiple Range Test (DMRT).

W G5FEES A UmA] 271 FEE AYXe clear
zones Pl AR Hojx] A ARES] 7t wEE o
& FEEIA S aureus©l] S =2 ol S-S U
U= o2 AT SRt 2 149 clear zoneS S8
F A3, 35%<F 50% AREFEE-2 10 mm PIRE] clear zone
A0, 50% < 100% NELFEES 0183 AP+
oA 10mmo)’g2] clear zone©] A= S aureusol] T3 E=&
WAE @4S Hojg= Z0= AJat ERIFJT (Table 2).

AUo] oAl 2 FZEES retention fraction (RF)EZ
o] ddsk A3, fraction D (RF value: 0.3)°14 K

o o T op

=

e

%I-A|—§’.
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al
=

SHE2(0F Y2l

(positive
control), —; 50% EtOH (negative control), A; 35% EtOH extract of Abies holophylla
byproduct, B; 50% EtOH extract of Abies holophylla byproduct, C; 70% EtOH
extract of Abies holophylla byproduct, D; 100% EtOH extract of Abies holophylla
byproduct, E; 50C extract of Abies holophylla byproduct, F; 100C extract of Abies
holophylla byproduct.

pneumoniaeS} S. pyogenesoll T3 dutgE]o} Ao crude
oilZ o83 A H ¥ E& AoZ BIFHIITH (Lee et
al, 2014). AR Ao digh A= 2 7K AUFE U
holophylla®} A. koreanays2] oA QA& o]&-31 Candida
glabrata®l] OISt St o] =& AoE RIFYT (Lee
and Hong, 2009). Hu9] oAl o Ao tist w)Ay
B G4 27 BaE AR A7t Hof o), v
FAHES o] &3t g+t 84 dAre E dteX AHegle= o
F= B2 AV ke tigh shate|Ejel &4 o]9]dw
PRI gk GAE A7 77T S A= AlsETh

2 AFA EE 9852 1 2 AR RS FE9 Ay
LS o] gt tekel ditksl 84 A= gutelgof
24 AT o) el AFEZEE DPPH radical 427
, ABTS radical 271, & 7154 sigtE 3, & SR
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