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Purpose: This study tests the anti-oxidant effect of mint, cinnamon and their
mixed extract and their antibacterial effects on the skin resident flora. This study
assessed its stability, and confirmed the adequacy of the component as a material
for cosmetics for the scalp by manufacturing a shampoo containing the mixed
extract. Methods: Mint and cinnamon were extracted by 70% with ethanol. The
mixed extract was prepared by mixing mint and cinnamon by 1:1. As for the anti-

Received Aril 28, 2019 oxidant effects, the followings were measured: DPPH radical scavenging activity,
Revised May 29, 2019 total polyphenol and flavonoid contents, and ABTS radical scavenging activity. The
Accepted June 5, 2019 antibacterial effects on the seven types of bacteria in the extract (by paper disc)

Publiched June 30, 2019 were analyzed. Finally, a shampoo containing the mixed extract from mint and

cinnamon was manufactured and stored for 12 weeks. Its temperature and pH
change were measured to assess the stability. Results: Regarding the DPPH radical
scavenging activity, the mint extract was 78.63%, cinnamon was 86.25%, and mixed
extract was 89.25%. The total polyphenol contents were 80.22+1.03, 101.20+1.64,
and 135.27+1.23 ug/mL, and the total flavonoid contents were 26.12+1.01,
56.31+£1.13, and 72.65+1.13 pg/mL. As a result of measuring the ABTS radical
scavenging activity, the mint extract was 72.20, cinnamon extract 88.12%, and
the total mixed extract was 90.21%. The antibacterial effect was confirmed on all
bacteria. In the mint extract, the antibacterial effect was high in P. ovale, M. furfur,
T. mentagrophytes, and in the cinnamon extract, the effect was high in P, ovale.
In the mixed extract, the effect was high in P. ovale and M. furfur. A shampoo
containing the mixed extract was manufactured, and its stability and pH change
were measured at different temperatures (25C, 40°C and 607C). In the end, the
stability was confirmed. Conclusion: The mixed extract of mint and cinnamon had
the higher anti-oxidant and antibacterial effects than mint and cinnamon extracts.
The measurement of the temperature stability and pH change in the manufactured
shampoo showed constant pH and temperature with no significant change, thus
confirming the stability of the shampoo. If additional studies can be conducted in
the future, the extract can be commercialized as an ingredient for cosmetics for the
scalp.
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Physiological Activity of the Mint, Cinnamon and Mixed Extracts

AAsL7] 8l AFE AHSSt] 2iE AR ETHRyu & Jeong,
2014).

A SF0 e dEY F2 Jol24, ¥EA AHEAA
4 o] 24 AHLGA7t HA A& F BF 40-50%9 HF=
A8k Qik, ARDAAAE wo| AR Al 97 =g 2)d
< AAsH HE A=5E do7l= AT A Atk olg2 |
g7t AR Qe 9idd FEESE 59 2UY V)& Al
Astal, 244 ZE gHsto] Foo] 45 8% 7ol it
(Hwang et al., 2015).

H]E(dandruff)2 HAY JE 22 5354 ¢lo] Fod &
AN 27t BARGOZ HsHA Yojuhe @At F99 744
S gebo] HAAH R FUtetEA & BolgE EoRAE A
/4 Hlgolgta Aot A% ERol =%l ey 71t
A% AR 2o FeHE A god, A4 dMo
U A4S ER, AEd, FAL 7 E eRbeke A A= S
HKim et al., 2007), 22 3AF2 AR 2RE AL 53
TLE Qlsto] Fu|9 Y 7|5o] Wol EAEY, £ A2

]

fob e

o)

wabx] Fu)e} Hilbof i3t wAlo] LxEe| Fu-HHIIAE Al
A2 IR AFsta glon, AAES 283 md Ry a7
7} @3] o]20]X 1 JtH(Cho & Kim, 2016; Hwang et al.,
2017; Park & Han, 2016),

dhshs BEZIHLamiaceae)o &3t ThAA AEZ A%, 9
g, =9 a0l L FE, FE, ATFTE, BRI, A5,
HAoko disl Agadrt 9loen FAEOSZ |-limonene®] E
rElgihar sth(Lee et al., 2005).

A% (Cinnamomum cassia)= 53 L A=7} PAkA|0|1L =5
Rt &t A5 n&l AnuRe 7] 9 71X 743
= H7)o] Z23FE tha A|Ast TE Aoloh, W A9k
o8 93, ©E, 7] 71RY & wEe] 29, Avg Az 9
B ARE FREE AEHY, 8 JEoR2E FF 1-3.4%,
gd 2-3%, JY, B@IHE 522 FAH] Ath(Cho et al.,
2008).
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Methods

1. X2 U AR H=
Ao A8t vhst(Mentha arvensis)e 78~ (Korea) o A

FUAHE FUsHHeH, Ag(Cinnamomum cassia)e HEGA

248

= FYsta] A3 o]-&st4rt.

A& Az gstet AlgE 2442 50 gofl 70% 73 g 1L
£ 71l 24 h &8t &3 &2 9let ANE 47 25
g¥ EY% &, 0% T4 AHE 1ILE 7184l 24 h FE3131tt
Z2MS o7 (Whatman filter paper No,1; Whatman, UK)3%t
o 3] A4 ZHsZ=7|(EYELA N—1000; Tokyo Rikakikai Co,
Japan)® &3 & SZZAZ7|(PVTFA 10AT; ILSIN, Korea)
o 72 h ¢ T2 Axste] £EE ThEo] AEE syt

2, distet Alm| J2|n S8 FE89 st 51t £3F
1) XXt Zois &5

DPPH free radical&# &3H= Blois (1958) HH& 2851y
A2kt 1 mM DPPH €9 100 uLet 2&5(15.7-500 g/
mL)& 100 WA Fste] ER F 30 min o Aol AT
& ZZ radical ¥ =ZE Microplate Reader (MARK™ ; BIO—
RAD, USA)E ©]-83te] 517 nmollAl S35ttt 2dHns ¢
slo] ARt B E & d# Mascorbic acid, BHTS ¥ s}k,
AAFoAeS F2EY WS F37EY S35 Aol& HiE

2 YERSH.

Edols &
= Zo)9|E T2 Folin & Denis (1915) 3o okt 243}
o, $2E(1 mg/mL) 50 uLol| FF4= 650 uL ¥ Folin—
Denis' reagent 50 ULE 7}5l4] 8 min 59t Ao Hk3A]
7tk 982171 & 10% sodium carbonate (Na,CO,: Sigma—
Aldrich)Z3H8-018 100 uL F7leta, 2E B85S 1 mL w37
A& FF4 150 uL gol & EFAZT} 37T water bathol 1
h ¥F&-A17] & Microplate Reader iIMARK™ )& ©|-83}o] 725
nmolA SFEE S FEEEL tannic acid & ©]-&-5}
o] F2TAE ZAste] & Fatetgt

1z

=
=
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Z5(1 mg/mL) 100 pLell 1 mL
diethylene glycol2 &7}, thA] 1 N sodium hydroxide
(NaOH; Sigma—Aldrich) 100 uL g9 2 ZFA|A 37°C water
bathe] 1 h ¥F2-A]7l & Microplate Reader GMARK™ )& ©o]-&
stod 420 nmollA TEFEE S5t EEEE2 naringing
o] g5t FETAS 25ty S ST

4) ABTS radical A& =X
2,2'—azinobis—(3—ethyl—benzothiazoline—6—sulphonic

acid (ABTS; Sigma—Aldrich)®} potassium persulfate

(Sigma—Aldrich) &3ste] Ao £H ABTS7 A==

FEEY AT} iEEte Fol2o] AAHLEN S5
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o FEMo] B EY 0|9 FHES 4] e 5HZ &
Ag 4= 9k, 2[4 7 mM ABTSS 2,45 mM potassium
persulfates 7}sto] 4204 16 h Hjgste] ABTS ol
= AN F 734 nmollA FFEY gho] 0.7 oJst7t HE
£ A5t A5t I thE ABTS 894 100 uLoj| Al
£(15.7-500 pg/mL)& 100 pL& 71t F 6 min Fof &
=5 SAsigc. B4R 9ot At 2UE I U
ascorbic acid, BHT9} vttt SAHZR(2.45 mM
potassium persulfate buffer)?] S4 =9} v|wdly] TF=E 7+

2A7|E AEE TR HERSIH.

™ol e

3. disiet Aln| 12|u =8 FE29
1) T

Pt Aol AR A5 st ¢ 3% (Staphylococcus
epidermidis, Staphylococcus aureus, Propionibacterium
acnes)¥ 2yd 9 v|E9 $uF 2% (Pityrosporum ovale,
Malassezia furfur), Candida albiacans, Trichophyton
mentagrophytes =u|JEREAE A FYsto] wjgF =
FEUFS 1Pt

09k

pax=an,

2) Paper discOll 25t FEE2| g 24

F2EY 4 QY Ft AL paper discHE AHESHA

th(Davidson, 1989). 2+ # F ddA=e i 10 mL #+ B
AR R of] HEELo] 18-24 hA 33 vjdst & FATA ANE &
F2 AR Z2H A1E #F 55 650 nmol| optical density
(0.D)3t 0.4 (10° CFU/mL)7} EA| 3 & & %j FEEiA S T
Eo] A5kt E#E 8 mm paper discE 2HEL T
2o 5207 e AL 12-24 h Bt HH ok 3 disc
29] clear zone? A& A3} clear zone (mm)2 &
& the) 4jo] ujeh Akl
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FJ5td o HTable 10 A3t 7‘**"-r°ﬂ ammonium lauryl
sulfate, sodium lauroyl sarcosinate, cocamidopropyl betain,
lauramide DEA, clycol distearate, disodium EDTA, PEG—-7

4. =¥ FEE2 %:.’1?-3* AHEHZE
o]

glyceryl cocoate, propylene glycol, 1 3—butylene glycolS &
7t & =5 T0CE 7HE FUsHA &8 A7l & 23 252
Edote] s the wyk stofl AAlE]) A27bR] YA A Az

3 2z2ES
S8 250, 400, 6009] £ A0l 1378 Hasle] 17,
4%, 8%, 127 U912 B9 2 A4, WA, WA

2)pH EF
Ak o] pH 24-& Corning (pH meter 440; Corning, USA)
AH9 pH meterE ©]-§3t9on, 1258 HAsto] 15, 45, 85,

125 &912 25T, 40C, 60ColA pH S338k5ih

6. SAIXz

£ A7 2E AY A3k 35 o4 whEste HAg e 1
guigion, $A8E F942 Student's t—test2 EA3IH L
o, p value7} 0.05 "Rt ¢ FAHLR Fo3t Aoz By
SFHHp<0.05, “p<0.01).
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Table 1. Manufacturing components of the shampoo containing mixed extract

Order Component Function Content 400 g
1 D.l. Water Filtered Water 26.9 107.6
2 Ammonium lauryl sulfate Surfactant 15.0 60.0
3 Sodium lauroyl sarcosinate Surfactant 10.0 40.0
4 Cocamidopropyl betain Surfactant 15.0 60.0
5 Lauramide DEA Surfactant 10.0 40.0
6 Clycol distearate Surfactant 5.0 20.0
7 Disodium EDTA Sequestering agent 0.1 0.4
8 PEG-7 glyceryl cocoate Surfactant 5.0 20.0
9 Propylene glycol Conditioning agent 4.0 16.0
10 1.3-Butylene glycol Conditioning agent 4.0 16.0
11 Extract Mint, cinnamon mixed extract 5.0 20.0
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Physiological Activity of the Mint, Cinnamon and Mixed Extracts

1) Txt 3ols

ARF 52 free radicald]l HAE Fojste] o] Ak}
A @ A free radicaloll oIt =3} As) ZH-gof 3t H=
7} "tk (Seo et al., 2013). DPPHE: H]14 ¢FA3 free radical
R $4E Fo ol SgEo] I AMo] LMo FAr]
£ YYE ol &ste] 1tdetA AR S S F = F
Ao theFst AAEDY 2 S &AF F4e g AHEE
31 Qek(Pak et al., 2014),

whstel An 181 23 259 DPPH radical £7%5&
E74% A7}, 15.7-500 ng/mLsEoA, et 2252 151,
25.95, 50,75, 64,72, 69,25, 78,63%2] 2A%o0|, Ay &5
220,26, 37.75, 58,22, 75.24, 82.31, 86.25%2] AA%o] &
ol Fdeh, J83 &3 2252 30.16, 44,24, 60,25, 79.13,
85.21, 89.25%2] 27%°] g2l =it FeH2T o= AMGH
Vit C€] DPPH radical £7%-& 78.81, 89.52, 91.81, 92.29,
93.32, 94.51%2 Q= 3, BHTY A$ 12.08, 26.32,

30.36, 56,49, 70.31, 84.38%% &F<l= Atk (Figure 1), 500
ng/mLelA B3 3580 Ws), AW 95 2&E Bt DPPH
radical 7% B 7 89l Hof 2120] &80 ZAJsHe o
Fe HESo| IAEL oA olT ATE Ued Aoz
Azt

2) & Edlns ¥ E2tE0|= S
grstet Alu] 22| SR EAEte & EYde 2 &
ZgtE o)t §#E 717} tannic acid, naringing 7|& E3=2
ato] S5t whstet Alg] 123 29 251 mg/mL
oM ¥ ZTuE FFE tannic acid EF FAOR sl 243
23, 80.22+1.03, 101,20+1.64, 135.27+1.23 ug/mLoZ
e tH(Table 2).
Naringing #& JACRE F R ol g 543
¥} dtske} Alm] 23 £9F FE5F 1 mg/mL T4 26,12
1.01, 56.31+1.13, 72.65+1.13 ug/mL& YeFdtHTable 2).

e
t

Table 2. Total polyphenol and flavonoid contents of mint, cinnamon and mixed

Total polyphenol

Mint 80.22+1.03 pg/mL
Cinnamon 101.20+1.64 pg/mL
Mixed 135.27+1.23 pyg/mL

Total flavonoid
26.12+1.01 pg/mL
56.31+1.13 pg/mL
72.65+1.13 pyg/mL

Mixed, mint and cinnamon mixed extract.

Table 3. Antibacterial effects of mint, cinnamon and mixed extract

Inhibition zone diameter (mm)

Bacteria 5 (mg/mL) 1 (mg/mL) 0.5 (mg/mL) 0.25 (mg/mL) Control
A B C A B C A B (03 A B C Ethanol

S. epidermidis 7 7 8 6 6 6 4 4 4 2 3 3 L

S. aureus 5 6 6 5 4 6 2 2 2 2 2 2 -

P. acnes 7 6 7 6 6 7 5 5 5 3 3 3 -

P. ovale 8 8 10 6 6 8 8 4 5 2 8 S -

M. furfur 8 7 10 6 6 8 3 3 5 2 2 3 -

C. albicans 6 B 7 4 4 5 3 3 3 2 2 2 -

T. mentagrophytes 8 7 9 6 6 8 4 5 5 3 3 3 -

Y No inhibition. A, mint70% ethanol extract; B, cinnamon 70% ethanol extract; C, mint and cinnamon mixed 70% extract; S. epidermidis,
Staphylococcus epidermidis; S. aureus, Staphylococcus aureus; P. acnes, Propionibacterium acnes; E. coli, Escherichia coli; P. ovale,
Pityrosporum ovale; M. furfur, Malassezia furfur; C. albicans, Candida albicans; T. mentagrophytes, Trichophyton mentagrophytes.

Table 4. Result of stability assessment at the temperature of 25C, 40°C, and 60 ‘Cduring 12-week storage of shampoo

containing mixed extract

Temp Shampoo containing mixed extract
Week 25T 40C 60T
1 0 0 (]
4 0 0 0
8 0 0 0
12 0 0 0
0, stable.
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Figure 1. DPPH radical measurements of mint, cinnamon and
mixed extract.

DPPH radical scavenging assays were conducted to investigate
the anti-oxidant effects of mint, cinnamon and mixed extract at
varying concentration levels of 15.7, 31.3, 62.5, 125, 250, and
500 pg/mL, respectively. Data were represented M+S.D.. A, mint
70% ethanol extracts; B, cinnamon 70% ethanol extracts; C, mint
and cinnamon mixed 70% ethanol extracts; D, ascorbic acid; E,
butylated hydroxytoluene; M+S.D., meantstandard deviation.

3) ABTS radical A7{&H

ABTS radical 2752 F4H8HAY fF&E gste AL
Z radicalS A= ABTS £A A] hydrogen peroxide}
metmyoglobin®] AL EUi2 B} w-E A} 58-S do
# myoglobin radicalS ZAA|7]= 71Aolgk & 4= thKim
et al., 2012), vttt An 181 &3 2259 ABTS radical
27%& 3% A3}, 15.7-500 pg/mLEEolA vet &5
2 18.6, 21.5, 44,50, 59,22, 64,01, 72,20%% 2A%°], A
o 2E2E2 30.6, 42,95, 62.55, 70,72, 74,91, 88.12%2] 44
ol gl =itk a8 23k £EE-2 35.07, 50.21, 69.43,
72.32, 85.21, 90.24%9 2A%°] &l Hth, A dxLe
2 AREH Vit C= 50,71, 67,31, 85,51, 91,49, 92,13, 94.15%
2 3IEQy, BHTY ZA$ 12,08, 27.22, 48,26, 59.59,
70.21, 73.48%= el ith(Figure 2). 500 ug/mLolA £
FE&Eo| vsl, Aln] &5 2o} ABTS radical & =7
gl Hiot

°2‘~'

= Ae EZ‘MI ol Al A Zﬂi U S
9 i»é@% 27H171E A o2l HRE F28) sjol Hx 4
A s gEe] 48E oSt Bxow Ewn A% Az A

YA o2 AR EHH(Kim et al., 2010),
dhatet Ay a2l 23 FEE 5-0.25 mg/mLEZolA
Table 3 °ﬂ et d4Ad A, st

2252 Staphylococcus epidermidis, Staphylococcus aureus,

clear zone $X|&=
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Figure 2. Measurements of ABTS radical scavenging activity of
mint, cinnamon and mixed extract.

ABTS radical scavenging activities assays were conducted to
investigate the anti-oxidant effects of mint, cinnamon and mixed
extract at varying concentration levels of 15.7, 31.3, 62.5, 125,
250, and 500 pg/mL, respectively. Data were represented M+S.D..
A, mint 70% ethanol extracts; B, cinnamon 70% ethanol extracts; C,
mint and cinnamon mixed 70% ethanol extracts; D, ascorbic acid;
E, butylated hydroxytoluene; M+S.D., meantstandard deviation.

Propionibacterium acnes, Pityrosporum ovale, Malassezia
furfur, Candida albiacans, Trichophyton mentagrophytes©l
A7,5,17, 8,8, 6, 8 mm9 clear zone FRIFA}, Ay =&
22477, 6,6, 8, 7,5 7TmmY clear zone&UT 4= U
o, vpAgte 2 B3t FEE2 P, ovale, M, furfurelX 247} 10,
10 mm9] clear zone ERI= T}, P, ovale, M, furfur ¥5<
O HEE gRe FA AT HAE jlen, 2R A9 F 5t
uel AR R ge 4o 4 glong & wesod 1avt

ATHON et al., 2014). wabA =k SPFE F AHF AlEl 28

Fse Ao R AR Fr,
3. B8 REES VRS MTO| AHY
1) 20| oty

2E=(25T, 40 % 60T)N E£F FE2ES
TR AR %El 9 A, AN Y] FF S5 3
WY B vBE 29 5
AH|2L7F E7HA] AR
A E BFoof stEZ A4 —% A=3HATHAN et al., 2006;
Lim et al,, 2012), 125 ¢t BH3to] 15, 45, 8F, 12F

A= 2&(25T, 40T € 607C)9] AARA FHIHE A éﬂr 12
F B ome SolHE glgled, 2T, SHTL E2 A=
TR got & W3S glo] HYEHA fAEE EUE & AUt

(Table 4).
2) pH s}
125 S o2 22(25T, 40T ¥ 60T)oA 28 2252
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8 —25C —40T 60T
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Figure 3. pH change measurements of the shampoo containing
mixed extract during 12-week storage.

ol

H3t AFEQ) pH W3S S5t dutdog AlEhe] i

W2 pH 4.5-6.52 AT S0 H301A ot wRrt
dze)go] =d Aol oA Alte] HAlel| o3 u]EH
o] 717 i}, whebA gRol= SANA FAHI ] FFES A
F3te Aol 2o ojnf pHe| Wh= 37 ¢kl kA Sof gt
(Chae et al., 2012).

T FEE55 AR A pH &4 23 Figur 33 Zo] U
ettt A2(25T)0A Bagh AFF] pHE 12578 Ba@ste] 1
F, 45, 85, 1273 99 S A, 5.52, 5.55, 5.58, 5.61,
40l AL 5,55, 5.57, 5.62, 5.64, 60TCNE 5.56, 5.57,
5.60, 5,665 UEelo] 2zl pHE| Bizhe AAAT 221449
2 ®ishs et EIstg e (Figure 3), pH 3—-92
SFEC] pH HAE AAEE AFoFEAA 78] A A
© 2 gelE] 9 th(Kim, 2017)

B o

0} O O
LzJ;x:lE

Conclusion

ukstet Aln] eja E9F 2550 4tst aut 9w At
of thet FFaINE IIsta, whaket AwE 0% £ olghE

2013, T FEEY Az e A9E 111 HER &
ool FEote] 4S9 JFaIE IIse, 12 &F
FEE0| IE AFE Axst] 125 B BAste] o o
gk by & pHY| Wk SA% 23 o3} 2,

kst 53 2% Axk, DPPH radical 2AEAL 500 g/
mLo A g3} FE2E2 78.63%, AT FEES 86.25%, 1g
I EF FEEL 89.25% 2A%0 X Hd & EuE
2 80.22+1.03, 101.20+1.64, 135.27+1.23 pg/mLo| L,
% ZalRolE L 26.12+1.01, 56.31+1.13, 72.65+
1.13 ug/mLe] F=Fo] &<l =9Itk ABTS radical 248 &

252

7 A3}, 500 ug/mLoflA] ¥Fet 258 72.20%, AY FEE2
88.12%, 181 &3 FEEL 90.21%2] 274%0] &<l =},
AY Ay 53 2250 s a3t o #A 91 =l

grstet Alm] 22| 29 2E2EY JHARE SAT F9 =
£ oA it gl =, vt 2252 P ovale, M.
furfur, T. mentagrophytesollA SHa1}7} &7 gelEglon,
Au &8 P ovaleol A FdaIrt A FA= &5
FEEL P ovale, M. furfuro| X &4 1= A

T FEES TR AFE ARSI 127 5 02
(25T, 40T 2 60T)lA H4447t pHE| WsHE ST A 2
E(25T, 40T ¥ 60T)0lA ojugt EolH = giglen, 87,
ST} 2 = TEEA] got F W3} glo] HFsH fA1E
< AT 4= YT} pHE 12578 BHsty 15, 4F, 85, 12
F o9 43 A7) ko] pHe| Weks JAAT A4 2
H3l= YeRR] oot FAH 2 pHYF Qg o] Bl =t

olde] At £ FEEL W FE2E Ay FEE vl
FAE an 9 FgFanrt A4 g =Hlew, £ FEE0
E RS Alxste] 229 AT pHO| ¥stE TS 2
I} 2z 2 g} glo] YA FASHAL, pHE 2 Bish= U
ERLER] kol 4FES] Qb /do] Rl H it 5 AREQ Qb Aol
1 oY, 715 tigh Bek At o] FojZIctH i 3
FE AARA AEL 7Hs T 5 U S AART
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