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ABSTRACT

Schizandra chinensis seeds contain a variety of antioxidant compounds, including lignans. In this study, we examined the
antioxidant and skin-whitening properties of extracts derived from Schizandra chinensis seeds using both distilled water and
70% ethanol as solvents. A series of in vitro assessments were conducted, including total phenolic assay, DPPH radical sca-
venging activity, copper reduction, and tyrosinase inhibition assays. The extraction yields for WES (water extract of Schizandra
chinensis seeds) and EES (70% ethanol extract of Schizandra chinensis seeds) were found to be 7.32% and 6.65%, respecti-
vely. To evaluate antioxidant activity, vitamin C(ascorbic acid), a well-known antioxidant, was utilized as a positive control,
while arbutin was used as a positive control for assessing skin-whitening activity. Both WES and EES exhibited dose-dependent
responses in terms of antioxidant and skin-whitening effects. Noteworthy, the copper reduction assay revealed reduction powers
of 57.05 pM and 43.35 pM at concentrations of 800 pg/mL for WES and EES, respectively. Remarkably, WES exhibited a
higher reduction power compared to the antioxidant vitamin C(ascorbic acid). Overall, both WES and EES demonstrated
substantial antioxidant activity when compared to the positive controls, which included vitamin C(ascorbic acid). In conclusion,
these findings indicate the potential suitability of WES and EES as ingredients for functional foods with potential antioxidant

and skin-whitening benefits.

Key words: antioxidant, copper reduction, whitening, functional foods, Schizandra chinensis seeds

M E

Qu|RKSchizandra chinensis)= SP|A} UF-ZK(Schisan-
draceae)d] &3l G4 BRo| gEA ABo|H = ¥
He HeaS us o]t lung GT 5 2000; Mok CY
2005). WA= B, k& o= AfulE °‘2‘l], e
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E45 7 ewake rjr 3 71548 557 AA
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n|zke] M)Al = kel 3K Choi SR 5 2011)9}
Qu Y % 2015) 5ol vt BaEo Mlﬂr. o] ¢} 2
n| 2} *Jii] g2 dibenzocyclooctadiene A 2] 7]2-EZ
7H <k 409 o 2lad skl og Zew duA
E]{Taguchl H & Ikeya Y 1975; lkeya Y & 1979; Opletal

S 2004; Choi YW 5 2006). B¢+ 2] 1t s}§HE-2 vy
(Lee IN 5 2017) £} l& Ao g Bustgon, g
38 schizandrin, gomisin A 2 gomisin N2| &8 7|54 A
®oz 2838}31 T Ministry of Food and Drug Safety
2019).

Schisandrin< &} (Huang SX & 2008), A4H35 2H&
Xu X 5 2012), 348t E4d(Jang EH 5 1996) 2 & &
A(Lee JY 5 2001)°] A= Aoz Hud v} Ith Gomisin
< ksl 282 etk B E 9l o H(Kim OC & Jang
HJ 1994), gomisin A+ 7t B35 ZH8(Hong M 5 2017)
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1. A8 M=

Dimethyl sulfoxide(DMSO)+= Junsei chemical Co., Ltd.
(Tokyo, Japan)ollA] e} 1L
phosphate monobasic#} potassium phosphate dibasic anhydrous

, 94.5% ethanol, potassium

Table 1. The extraction yields of WES and EES

24 3289 Fust 2 v 24 485

+ Daejung(Seoul, Korea)ol| ] T3}t Folin-Ciocalteu’s
phenol, sodium carbonate, gallic acid, 2,2-diphenyl-1-picrylhy-
drazy(DPPH), ascorbic acid, sodium phosphate dibasic, copper
(II) chloride, neocuproine, L-tyrosine, mushroom tyrosinase
2 arbutin2 Sigma-Aldrich(St. Louis, MO, USA)°ll4 <13}
Aot F=oll A3 70% oeES FE57 ol 9 =(Jeonju,
Korea)oll Al 95% ollet&& Tl /5 95%<} 5%2] H]
&= Az

2. 20|X EX} £ES(WES, EES) M=

B A= Lu|AKSchizandra chinensis) TAS 54
k5 247} 500 g2 10M172] AAG B 95% T SHT
£ st Az 70%0] FHom FES st F
=< 33 5 5 um pp(polyproylene)7FEEIA] HE & o] &
gl B & 2Pt olof e F& F& 247 7.32%

o} 6.65%= ERE O™ WES(water extract of Schizandra
chinensis seeds)®} EES(70% ethanol extract of Schizandra
chinensis seeds)Z Dﬂ‘ﬁﬁﬂ Table 1] YERNAT}. Z+ 55

< §2AZ AR F 20Tl BAsiglon 5 Firstet
I LI s g o= ﬁﬁgo}i’i‘:}.

Lm| =} %Z} A4 FEE WESS 70% 3 F3% EES
olin-Ciocalteu A]2F& o] g8l =433
£ H]& =2 50%(v/v) Folin-Ciocalteu ¥ Al
A| z=8t E— Ao AHgATE enat T A
FZE EES+= DMSOE &1l 2 3l
10, 50, 100, 200, 400 2 800 pg/mLe] =2 A 3|45}
Z; Aok B F Hlo] SoleA] e gl 1 hr FRF
HSAIZ T HEg-o] B F 96-well platec]] 200 pLZ 5

&} microplate reader(Molecular Devices, Sunnyvale, CA,

USA)EL AF&-3te] 725 nmoﬂfﬂ FE=E 276] 3FA T ‘71“%%

Z L o2 gallic amd% xoE4 /\}3"5}04 ol
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Extraction yield

Extracti Ivent .
xtraction solven (%, wiw-dry weight)

Name Part
Schizandra chinensis Seeds
Schizandra chinensis Seeds

Distilled water 7.32
70% ethanol 6.65

WES: Water extract of Schizandra chinensis seeds.
EES: 70% ethanol extract of Schizandra chinensis seeds.
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Gallic acid equivalent(GAE)=
Wl

ghaksto] ug GAE/mL=E e}

4. DPPH z2jCjzt &+ &M
UW A A4 28 WESS 70% 4 &
2 2915}7] 95 DPPH o]z &2A &4 R
6}219}4 94.5% ethanol°l] DPPH A|¢}-2 &3l 5le] Al-8-3ITh
190 pL2] 0.2 mM DPPHel 10, 50, 100, 200, 400 = 800 pg/
mLe| FER Mt Az = 55 WESS 70% T
% F=8 EESE 200 uL7} H %5 96-well plateol] 22+ 10
uL &5 § 37CellA 30 min &<t WA BEEAIZ &
microplate reader(Molecular Devices, Sunnyvale, CA, USA)E
AHE3] 517 nmell A 3 =5 535k%ith DPPH o)z
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DPPH 2}t]Z  WES 3! EES A2l¢o] 4%

w . x 100
275 (%) o] F3E
5 &=
QuAt FA I FEE WESY 70% F3 FEFE EES
o] gdeZ Hr1el7] Y38l copper reductions F13) 3} Th

CuCLE ©]&3l CuellA Ccu"'2 ghlwl= 75“:3 vetato]
°U1 A} A A4 FEE WESSF 70% 8 FFE EES9]

s8-8 Hr1ekednt 20 uLe] 1 mM CuCly, 80 pLe] 0.625
mM neocuproine, 60 pL2] 10 mM potassium phosphate buffer
240 uLo] =9 oA}t FA F FEE WESS’Jr 70% F
A FZE EESE 96-well plate]] 2}2} B33lo] 2 LoA |
hr <t BHSAIZ T ¥ESAIZ] T microplate reader(Molecular
Devices, Sunnyvale, CA, USA)E A&-3l] 454 nmol| A &%
=2 =238 g. FU T e 2E HIEIC(ascorbic acid)
E B Zo] Algsilem, A3 gk Cu'/neocuproine]
extinction coefficient(7.95 x 10°M 'em )Z o] &3l &%
E25E Ak cu'el FEE EAIECh

6. Tyrosinase X5l &

L-Tyrosines 7|4 &2A o]&3le] emzp F A +&
E WESS} 70% 4 F=% EES9| v XS #rlete]
o} vlg] A|z3] F 220 ple] 0.1 M sodium phosphate buffer,
20 pLo] s onal FA A4 FEE WESS 70% T3
%% EES, 40 yL| 1.5 mM L-tyrosine 2 20 pLe] 1,500

U/mL mushroom tyrosinaseE 96-well plateol] &3} 37T

FobAloh kiR

incubator®l| 4] 15 min &<+ WHSA|A ) WEg-o] E % mic-
roplate reader(Molecular Devices, Sunnyvale, CA, USA)E A}
&3to] 490 nmol A FBE=E S 3T Tyrosinase 3l &
& U 22 Ao Ateilon, FtlEwoRs vl
W groz A 427l arbuting Bl Fo] AME-SITh

Tyrosinase WES % EES A&+ 3= 00
= X
A5 (%) 2o FAE
7. EAEA
RE A7 vlojElE 38 HE-S ) o] Folyom, Witk
EFEHAE s BAIMElE Statistical Package for

Social Science(Ver. 18, SPSS Inc., Chicago, IL, USA)E ©|-&
sto] EAS om, ZF 3t thEk o)A Aol
test "ol whek 2 Rte] o4 2bol(p<0.05)E

Duncan’s
A%

cZE T

H=4d setEe] Fa3t 9&2 A gods &A=
Zolw, 1 o]9ex o2} 7] Aerles Ztethe 9
o] B uEAthMadsen HL 5 1996; Moller JKS 5 1999;
Park YJ 5 2016). <>u]7<} *z} ¢ FE= WEssﬂr 70%
T4 %—%% EES®] % #HE 3EFS xAlelr] 9él total
phenolic assayS- 213} 01—0314— Gallic acid& AF&-8lo] 2HAd3H
B ZAe] Axel A4 F25 WESS 70% T FEE
EESe] T=E 7H7}F 10, 50, 100, 200, 400 2 800 pg/mL=
233k A7= Fig. 1o YERRITE @4 53 WES+ 7}
7} 0.53, 0.89, 1.33, 2.17, 3.89 Z 6.54 ug GAE/mL2] % ¥
o] &gl YElton, 70% FH o= FZ3F EESS 0.36,
0.65, 1.19, 2.10, 3.50 2 5.71 pg GAE/mL& Jepsit) 7zt 5=
e vk fEHoR Frlete Fde W OU% 70%
% %% EESY H|8| &5 F5& WES7l 2 T £2]9
B S 2ot APATHKim MS 5 2017)04 2n|xt
A F s ko] I vl 42HH oY EL FgFS
staL ok A 23t JERd Sith en)at o] 9d =
A H5 g A FEE Fakstd] gk A (Yu
MH & 2006)011*1 5= Tl Bls] 5 FAlA o B
% ZElse It dvke A7 230 Ve 9l
A A9l B oA Azl Qnlzlol| 341 tieksl gkak
§¥ dao] H&el vlsl FAfell @ol FiEel e As &
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Fig. 1. Total phenolic assay of WES and EES.

Different corresponding letters indicate significant differences by Duncan’s test (p<0.05).

WES: Water extract of Schizandra chinensis seeds.
EES: 70% ethanol extract of Schizandra chinensis seeds.

AtgEH, o] & Fall nFIPIXERe] AR AR
o 8k opg} eujal, thE o] 9l = ikt "éL
ﬂo;}m_ 2}01/} HE A FAkl tiei = &85

2. DPPH 2fojzt &7 g4y

DPPH(2,2-diphenyl-1-picrylhydrazyl)= A Wl 2z

= ok, ket 24S 7R 283 wkEsto] A
git]Zto] A7 %™ (Kim NM & 2020), DPPH 2]z 47
2 S A AR E‘rtl Z4= 7= DPPH7F &4t
3t GAE 7R BEI A ARE el o] 2 A
Aol &AE o] mEo R uiy= 2]E olgste] kst
=do] Fatst P& SHcte PR 4] v b
wheto] @atsl &4 Sl Wol o] &Etk(Blois MS 1958).
oAt FA A FE5 WESS 70% %8 5% EESY
ksl &= w7kstr] 916l DPPH ettjzt &7 245 ©f

23 Hrlsk Tk WES, EES % Fdufza<l vlell cE
10, 50, 100, 200, 400 2! 800 pg/mLe] FE& dto] =A%
A3 Fig. 20 YeRlIH 94 5= WESS| DPPH 2}
Oz 2A%L 6.50%, 11.11%, 15.57%, 24.33%, 37.25% 2
56.70%%= S EJoH, 70% T4 FE= EESE 5.36%,
9.57%, 13.82%, 19.90, 32.36% = 54.62%<] DPPH z}tjzZt
2% S et gzl BER C(ascorbic acid)=
FEEY Y T DPPH 2tz &7 245 Hrhst
oi__u:] 50 ug/mL-J l-:_\_]:_o]]/ql?.];] 98% o])\]-g,] b:.Q. 3’21—/\4_0_
el At emat F4F ¢ 58 WESS 70% 74

Z8 EESS 47 % 9J£4%] DPPH &7 42 Bt
AP TH(Cho I 5 2016)914] 2m|A} FA}e] 35 Gojol] u}
2t DPPH 2t &7 @49l Ajol7} e Aew A7t U
Elhom, 78 v]g| £xle] DPPH &A%50] 3u) o4
Eiton kA er FA7t g g E& kst 24
& Bvh B olvet 5 F23 9 F%°] DPPH 2}
Oz A 2%

< 7R A3 100C G5 FZ°] 60% T3
& ZAS eI B Ay e A
T} A D4 FZ0] 70% 74 FZ| Hle) =2 &
Arst 2492 JEQITE mEbA emz) FAte] EAlet e
&t ksl Aol TS SrlE & Ao vlaE 5 &
o go] FEHE o Agdth uA} o]d=
HE o] g5ta FALE gl il #3F A3 AT(Yu
MH 5 2006)°l14] Aei5= 25l Blafl FxlellA] DPPH 2tt]
g AARs S ERlsion o] AWE ulgo R o]
AvA o 2 Zhof] vlal] Fabel kst o] o @ol
sojglon 1o ulgl FAE o] &8 A7 TAF S
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g2 A AbAF(reactive oxgen species, ROS)T}

=3l (Yang EY 2022),

o]-8-3}e] copper reduction
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Fig. 2. The DPPH radical scavenging activities of WES and EES.
Ascorbic acid was known as a whitening ingredient, was used as a positive control group. Different corresponding letters indicate

significant differences by Duncan’s test (p<0.05).
WES: Water extract of Schizandra chinensis seeds.
EES: 70% ethanol extract of Schizandra chinensis seeds.
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Fig. 3. Copper reduction of WES and EES.

EES

Ascorbic Acid (vit C)

Ascorbic acid was known as a whitening ingredient, was used as a positive control group. Different corresponding letters indicate

significant differences by Duncan’s test (p<0.05).
WES: Water extract of Schizandra chinensis seeds.
EES: 70% ethanol extract of Schizandra chinensis seeds.

WESE 1.17, 5.80, 11.31, 23.88, 46.51 & 57.05 yM= VFER
o, 70% F4 F=5 EESE 1.88, 5.45, 9.99, 17.45, 30.60
9 4335 M= YEIRTE 53] @5 53 WESE 200 pg/
mL F% o|lA 70% 78 FET EESET} & FFe
2= E YRt gl vlERI Cascorbic acid)
£ 100 pg/mLe] F=olA 45 uM o]’ge] ghelzlS HAch
WES®} EES2 717} 5k o|E4 o2 Irlshe 3e g1ed
T Aem, 800 pgmLe] FEoA FgiETQl HER
C(ascorbic acid)} vl 3)S uf] WESS] 7Z-$- 818, = gkt
3l o] o ol A4 ilst AAEA &84 Ihs
Aol & Ao g Actdr)

4. Tyrosinase X3l &4

Tyrosinaset 45 714 &< & melanocyte2] melano-
some©l|A] L-tyrosines 7]& 2 o] 3] F-ollA melanin A g
A Aol F8 Z88 sl G4o|th(Yang B 5 2008). whak
A tyrosinase EAEA-S Adliste] Absiuhgo] AHsH o=
A Aebd M A7t ZF Aok (Shin TY 2001). LP|=} 2 5
E WES, EES ¥ uizFez nuigdiozn ezl
arbutin= 10, 50, 100, 200, 400 2 800 ug/mLQ] TR 5o
tyrosinase A3l E4& St Fig. 4l Jdehiict. 5
FZ3F WESE 14.09%, 16.05%, 24.05%, 28.20%, 41.45%
2 42.55%2] tyrosinase A3 EA= Hgom, 70% FH S

1
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Fig. 4. Tyrosinase inhibition assay of WES and EES.
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de

Arbutin

Arbutin, known as a whitening ingredient, was used as a positive control group. Different corresponding letters indicate significant

differences by Duncan’s test (p<0.05).
WES: Water extract of Schizandra chinensis seeds.
EES: 70% ethanol extract of Schizandra chinensis seeds.

o] &3 %% EESE 14.15%, 12.57%, 20.94%, 25.64%,
33.45% 2 43.02%2] tyrosinase A3 EA4S UYEhE RS
golstitt. 4+ FEE9 tyrosinase A3l B T oE
Ao 72 F7lek oM, arbutind ¥ w8t E wf arbutin 100
ug/mLe] FEol Esh= tyrosinase A&l A4S veRdTE o]
tho]] E<=ol f3kKim KH 5 2012)9} E5o} f3} Zx}
(Kim DM -5 2012)¢] 7|} Eﬂr«l 2ol M & Hgol {3t
I E 5?4011*1 o =2 &S Hole AL ERIE
T UATE 2 AF o ema; FAte] nlwl &4 ot} e
APAe] A5 vio R slo] HSHTE FTAlIA B
& oy JE-S ¥l e 740i gholE et ulebA
T2 F e &85t m
W A AEE *M}é}% Al E%O] g Zojgt AtsHrh
© 2 BI6F10 AZE o] &
BHE I ot

'%}OL% %‘%ﬂé}ﬂ %’46 A2t 70% T?é% Srj2 sl 3%

nje) el disl AE A&t ewlat
A B FEEH 0% 7Y FEEY F s T
DPPH 0]z &7 4 2 3i91e 971 24 ghitsl a4
el e 2 ezl BERl C(ascorblc acid)
=21 800 pg/mL FEoA =& gHils) &
-E‘ii 0134 7 arbuting FANZTS

S Qe £ AFE &

T FEE H| H et itst @42 RIS, tyro-
sinase A3l 24
o] 77 ‘/}E}”‘:}
ANzA &84 U A /‘}E?l‘:}.
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