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Abstract The selection of a suitable solvent is very
important when preparing an extract. However, the effect of
ethanol solvent concentration in the extraction of sweet
wormwood tea has not been reported. Thus, extracts were
prepared from sweet wormwood tea using water and various
ethanol concentrations, and the phenolic compounds, anti-
oxidants and anti-enzyme activities of the extracts were
analyzed. The phenolic acid and flavonoid components
differed according to extraction solvent, which also resulted
in different antioxidant and antienzyme activities. In particular,
flavonoid rhamnetin was not extracted using 80% and 99.5%
ethanol and was highest when 60% ethanol was used for
extraction. In the case of chlorogenic acid, the highest
extraction efficiency was obtained with 80% ethanol. These
results suggest the need for research to increase specific
extraction efficiency by targeting major compounds that
affect physiological activity.
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al. 1993). o] o] whe} Al 54 A5 9] A F= AW Faef A
7F 8= Ao = e th(Xing et al. 2001). o] 2{7F A 2] 2H4d
A= A o] S5 o Q= ascorbic acid, tocopherol W
2= sEo] S oA 283t whebA] oheket A
A FAsH7] el A AE AFE AL e
aH|7FS7hskar gl

=W AL Al &4 = Sttke] Lok U
G20tk YA = gt ofAop A o 2 A F L F
I Edo] =2 F25E QAR A WA E S SR
A4 ARe|BE 49,013, okm 7, Aok 5 of e
271of A3k U A e =] 2 Q) th(Charles et al. 1990; Willcox et
al. 2004). 7]-&25 0l E01 = Ad = AA7HA| 200015 o]
2] 5] ¢} th(Bhakuni et al. 2001; Li et al. 2006; Tan et al. 1998;
Willcox et al. 2004). == sesquiterpenoids @] 15 of &5}= &
A2 FA o] QI th(Lietal. 2006). £ 3| artemisinin-S L&t
ok ojAJsh Fa7} o 7 oF 2|5 o] §7H5Alo]
7] ol =8 sHetE = A7t A% E A THL et al. 2006).
&} A 7t Bhakuni et al. (2001)- 7]} &4 of = ThgRlE o ZFeh A
qhEol glow HEHol, fubel, FefkinolE, A
£, AH RO GO et S-S 9T Ao R Hilst
Ak

ghol| A 7E4 9] 715 B s el HAkeket &
¢t AE(Ryuetal. 2011), o} E 1] 1] F H(Kang et al. 2012), <
(Kimetal. 2016) 5 A 2] 2/ o] A& QAL 7|F4-5 283
A1 ko] o] 2 o] & 7] ] (Lee and Kwon 2015), 2 ¥ (Moon
etal. 2015a), 4 H(Moon et al. 2015b) 5 TrF3}A| o] -8-0] 715
Ao ® glE ]t Ap= N ESS AAF 5] Helgh v
™ 0 & van der Kooy and Verpoorte (2011)= 7] 54 9 & 2} 2
A| 2 ] artemisinin $>-84J of] B3l E 11519 X 7F Weathers
and Towler (2012)2] ¢1Lof| Al A= FE 5= 7] &% 2o
A= artemisinind S22 & A W 2} H - 0] = 0] £:-5]+= artemetin
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302 A& %4, 37 B 2 180°C 72, 302 A& ’\“) e
2AZT AL A AE ASTHAT AFE 9 B 2T
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£ 8IS ZH5HI B4 S o] 5te] 80°C Lmol A 3
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O

Hz % & 2220l & 5

p 1=

% 9&= 9}F-2 Folin-Ciocalteu reagent 2 &7 3} 9 th 2 &5
20 pLoj] 74> 700 uL, 50%(v/v) Folin-Ciocalteu reagent 100
uLE 7)ot eh 24 7F ' A $F & 20% sodium carbonate 100
uLE &£35}ho] 2 A A i-Mark microplate reader (168-1135,
Bio-Rad, Hercules. CA, USA) & 750 nm &34 = & &-218} ¢ th
EEEAE AFEH aallicacid®] 4% 702 3| PEAS
AABF L FE2F THH F Hls THFS A5} gallic
acid g0 2 AALSHS T

% Zelutols Fs 2Ya) Yo SHHOR 22
201 mLof| o 82 03 mLE 7}3} AT}, ukS Aok o & 10%
(w/v) aluminum nitrate 2} 1 M potassium acetate S 20 uLA g 31
4% 237 InlE 52 2R 545t 147
A % 415 m SRS elstgch REELR ALgE
quercetin®] FHE L0 FHEA S A5l T 22
of g & EetE ol & oS 374810 quercetin
© &2 A4kt
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performance liquid chromatography (HPLC-DAD, Shimadzu,
Japan)E 0|85} Tt A H-2 YMC-Triart C18 column (250x4.6
mm L.D. 5 pM hybrid silica-based ODS, YMC Co Korea)-2 A2}
S}T40°C LR G4 B}9IT) ZF B o] Guj ZRs
OoFA| EY E & o] 1 1% (v/v) trifluoroacetic acid 2 Z 43 & i c}.
B9 Imle) BELEE g T 24E 24stgon
10% PN EY E 2 AJ&H5}o] 1050 20%, 205-0 25%, 30
0] 27.5%, 455-9]] 40%, 50521 60%, 550 100%= oA &
UERY 55 =0 6248 10%= 418 it vl +
o =7 of] wh& 7} 1] 2= PDA 7 =71 9 9HA| #354H2- 260
nm, Z2HE = 0] == 280 nm @] & g ARE-shiTh

DPPH ZiC|ZH A7 s 2A

DPPH te] 2 47 %52 Blois (1958)°] |3} A2kl g o =
24351t ZF 25 40 pLo] 0.15 mM 1,1-diphenyl-2-
picrylhydrazyl (DPPH) 8- 160 pL& 7}5}al A of A 302

WEBHT o] o1 4] 490 ime] FHEE S Hshol Aol &S
ST FEE 9 vkt 5= DPPH 2ht)Z A8l &
= &oto] Agol AH&-¥ DPPH 2ht] 22 50% 4= A 5h=1|
2 2o 5% 2 ehyo] Hrlshet.

Ol

Superoxide 2iC|Z A7s =4

Superoxide anion 2}t ZF 4 A 5-& NBT/PMS/NADH A] A E]
of 9J3 =4 & AthLietal 1992). Z} =5 50 pL, 150 pM
nitroblue tetrazolium (NBT) 50 uL, 60 pM phenazme methosulfate
50 uLe} 468 uM [3-nicotinamide adenine dinucleotide 50 pLE
Eakatelrh SE WS F 560 nme)] GHES ZHkol A3
&5 AFE5kaL A A E superoxide anion 2HT] 22 50% 4~ 7| 5
Lo 9 At $589 $ER Lehol Blshelr.

Nitric oxide ZiC|Z A7 s &M

Nitric oxide 2+T]ZF A A5 9] =4 -2 Patel and Patel (2011)2]
WS o] &-5to] 235} Gl Tt 5= 50 pLe} 10 mM sodium
nltroprus51de dihydrate (SNP) 50 pL& &35} o] 1505 1= 3t
S griess A]F 100 pL&} 1027 HH-3-3} it} ©] o] A 560 nm
SHEE SAT F A& AAtst ok AL A s &S
nitric oxide 2}C] S 50% A A =0 Q3 2259 5
2 Uebof 7kstset

Hydroxyl 2tC|Zt A5 =4

Hydroxyl 2tt]Zt A7 %52 DCFH-DA ¥ o 2 =259 th
(Aranda et al. 2013). 9412} © 2 dichloro-dihydro-fluorescein
diacetate (DCFH-DA)©]| esteraseS *] 2] 5}o] 2 uM esterase
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treated DCFH-DAES A 23}t Al ZE &34 &4 50 ulLs
FE5 50 pLe} £3skal 0.2 mM FeSOy4 50 uL, 1 mM H,O, 50
uLE 7}5to] 308 HE-S-SFSA T ©]o]A] excitation 460 nm,
emission 530 nm FF == =43 5 A& A4S

AALE A 382 hydroxyl 2H0] 242 50% 4~ 7 5h=d) I 2.3
2589 52 yehhol B9t

Trolox equivalent antioxidant capacity (TEAC) =41

Konezak et al. (2010)2] ¥ Wsto] 2220 gt
TEACE 5415} t}. 7mM 2,2-azino-bis-(3-ethylbenzo-thiazoline-
6-sulphonic acid)E- 2.45 mM potassium persulfate2} ¥+-3-5}-¢f
734nm2) FHE 7HS 0.70+0.027} 5 £ 2 A 251 o) A %
¥ ABTS €9 | mLo} 222 50 uL2 = 3H3}a1 557 ukS-

\_. v O
sttt o]0l A 734nm FF =S =45 ;kl_%xa]g A
45 trolox @] FHE O R B R4S AN 2 EE
9] TEAC 32 3% 81o] trolox a0 2 A At

Oxygen radical antioxidant capacity (ORAC) &A1
Prior etal. (2003)2] B S ¥l & 5} 0] 2o |3 ORACE

A3t} &5 50 uLE 78 nM fluorescein 150 pL=2 3] 4
5& F 37°Co A 10 vl s}t 18] 2L 221 mM 2,2’azobis
(2-amino-propane) dihydrochloride 50 uLE- H}F-8-A] A excitation
485 nm, emission 535 mmof| A Y= A A5 X750
18 7tA 02 24314t 249 JY 52 0] 8319 area
under the curve (AUC)Z AF&3}19] 11, trolox & 0] &-3fo] A&
H AUCO| tjH] & 2] ORAC 3h= 745} trolox &
oz Aysierk

Ferric reducing antioxidant power (FRAP) &Ad

Konczak etal. (2010)2] -3 #1910} 22 0] tjj 2 FRAP
2 243} ). 10 mM 2,4,6-tripyridyls-triazine (TPTZ), 20 mM
FeCl; £ 0.3 M sodium acetate buffer (pH 3.6) = 3] 4 5} o] FRAP
HHS-8- W& A 25T A 2% FRAP ¥F-3-8-94 150 Lo
FEES uLE 33k 5 37°Col| A 30271 vl oF 5} Gl . o] of
1cr0plate readerE ©]-&3f] 595 mme] SY=E
S22 AFEE FeS049] EF % 7o 2 3
ﬂw_ FZ 59| FRAP 312 % 51¢] FeSO,

a-Glucosidase XMsiiE =4
a-Glucosidase #] 3] &4 -& Kim and Kim (2019) 9] W 0 &2 4=

3 3} %4 T}. 20 mM potassium phosphate buffer (pH 6.8) %2 3] 4]
H & E 140 pL9} a-glucosidase (0.3 U/mL) 50 uLE 7} 2L

37°C2 2 A HjoF7] o A 105 ¥2] 31} o]0l A 2 mM

p-nitrophenyl a-p-glucopyranoside (pNPG) 10 uLE- 4} ] 37°C
304 5 <H A Al Zi T §E-S-9 -2 100 mM sodium carbonate &
100 uL ¥ o] ¥H-3-& F 2| A1 7] F 415 mmof A SFE=E SH

il=d
Elastase XofiZd =3

Elastase #] 3| €42 Ko et al. (2018) 2] W 0 2 =431 ¢ ).
50 mM Tris-HCI buffer (pH 8.0)2 3] X% FZEE 140 uLoj
elastase (1 U/mL) 10 uL, 1 mM N-succinyl-(Ala)3-p-nitroanilide
50 uLE 718} 37°Cof| A 20 HE-3-3} A T} 0] o] A] 415nm 2]
FUEE 24T 5 AN LS ALt

Tyrosinase XfoiEy =7

Tyrosinase A 3| &4 Ko et al. (2018)2] W & &2 =43}
o} &5 10 pLof 1 KU/mL tyrosinase from mushroom 20 pL
2} tyrosinase 7] 2! -8-98(50 mM potassium phosphate buffer (pH
6.5), 1 mM L-tyrosine, =345 10:10:9 H] &2 A| %) 170 uL
S FEt 3CE 288 WYlolA 158 dgaer
o]0 A 490 nme] FAEE 243 H Aol & ALkttt

% 7 A 2] = statistical package for the social sciences (SPSS, ver.
18.0) 22 =90} & 185} t}. Ho] 8] 7h] -] 42l Fo]
= 24317 93] d vl X EAFE A (one-way ANOVA) 2]
Tukey multiple range test= p<0.05 =F| A A3}t
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Hz ¥ S2HE0|E B

Oh

& H=4d SetEe AYEAESE Yt 823
ojty. FHo] & HlisAty St o] B2 T4
J—P%—J At aFol ol of7| = ARt A E g A
& 0] FHTH(Tsao 2010). o] 23t T4 31eHE
A B A E Folste] gy dS A5
ol whet 2 o obRlthal B it H Qlth(Gramza
etal. 2006) °] of whzt *Q“UHBﬂ NES 2} 259 Fatst &
Aol 3ol Lehd Ao weke SupEz 23w
NEL 2} 2280 2 a]lngako 111.79+0.79 ~ 129.59 +
0.16 mg GAE/g & & &5 7H0] & o5 2fol= Kol x| o3k
2|1} 40, 60, 80% Of|EFE 2 & 20 AL Q0|07 =0 F}
2Fo] 20| =] 9 th(Table 1). Jeong et al. (2007)2] Ao Al H
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Table 1 Total phenolic and flavonoid content in extracts of the sweet wormwood tea

Solvent used

Total phenolic content
(mg GAEY/g of dry extract)

Total flavonoid content
(mg QE’/g of dry extract)

111.79+0.79 d
121.34+0.87 b
129.17+0.42 a

Distilled water
20% Ethanol
40% Ethanol

60% Ethanol 129.594+0.16 a
80% Ethanol 127.9940.50 a
99.5% Ethanol 115.44+0.54 ¢

11.12+0.44 d
18.65+0.26 a
16.62+0.15 b
15.10+£0.26 ¢
16.29+0.54 b
14.41+0.64 ¢

Values are expressed as meantSD (n=3) Means with a column with the different letters (a-d) are significantly different (Tukey,

p>0.05).
*GAE: gallic acid equivalent.
YQE: quercentin equivalent.

5 2% ALgE B3 o] v 0% oSSR %3
92 o) Eeju)s ghepo] o rha Busterh o A F
oleg Ee) 2% Sl ) SheHE 2o wukH o]
9L B A Aot S AT W & Bebwicol=
O 3 o w02 AFom 2% B 22
(18654026 mg QE/g)o] 7H4 - 7 © 2 Lpekte. o] &= 7)
2 210 & Wi ghepe] u] HebRio|E T &3
sher=ol 27w o] Ueht Auti Az,

M Y Eeteiols WY

HZAR ¥ EehE o] E E 29|z e of 431 C1-Co
= C3-Co 25 7HAl ok A Wl oAby Al yel it 1
O 2 U 4 Al AT o= f2 HeitY 2
A A FE D A AgE o] 917wzl A,
7l B 2d AYE Fd 48 FHE 92 5 Uth(Tsao
2010). HPLCE ©]-&-5}o] Al & 125 ek A &4
Z T}+= Table 29} 2t} ¥l 2 Q) A 15 o] A &= syringic acid2}
gallic acid®] ¥ I+ HEE A &3FS ™ benzoic acid, proto-
catecuic acid, p-hydroxybenzoic acid, vanillic acid 47}] 2] =] &4k
o m|gF SRIE Ut E3F FEof| ALEH 9] o &
L7t &5 dEmatol B &= Aol UEETh Al
UEAL 7 5o A cinamic acid= A& E A 99O U caffeic
acid, p-coumaric acid, ferullic acid, sinapinic acid, chlorogenic
acid 5% 9] 7| =Ato] &9l & it} £ 3] chlorogenic acid?] 7
$-4.557~ 14243 mg/g | 2 FAH d A #2524 29
A 7P =2 sheFol ittt 3] 80% o ehE & E0| T
o] 7MY EUTE EetE o] B A EA oA 2 uj A =
EA 5k C6-C3-C39) 7|2 F+25 2=t EB3F 4|9
& Cof whef tEA|obd, Seuhe, Eehi, SetEE 59
c}oF3l 51 9] 15 o] A Skt (Tsao 2010). Gramza et al. (2006)
O] Aol A= A Ao A A} 559 F4atst &/ o] Ee] 1
= SE el et o] & gheo] S a5k A-g-5hgl o

A 22 1050 EEEAT} A% 127} el w9

FQ ZTHLo|=F rutin, hesperidin, myricetin,
rhamnetin, nobiletin 52 © & Vel oh 7| BEAE Zed
o] = 9] staFe XA A 0 & Gramza et al. (2006)2] -2 1}
SF B 2 2 2 o BhE 25 S} 2 ALEELS 1) e
HlcolE &0 {253l 0] 4 0 2 thamnetin ] &
2 80%,99.5% ol & & o A= o] 7121 4 QF3kek. A B
Z bR o] E 9] & FFEFL 60% of BH&-0] 39.88 me/g O & 7}
A9l AW 0.2 Behi o) = SEAL 84 4]
Ho} o gk, oflEX 22 718 moll A A &=L
A2 Hed 54 5 9 22 of o]-&Hrh(Lee et al
2004). ofof] whe} & A Aol A RO FetH ro]E
7holgkoll Al o)A o & Erfar SIE| ¢{th 51A] Yt hesperidin,
naringenin, thamnetin®] 7% £71 o eb-2 s oA =& 3t
ol Uetytth o] 2jdt A= A oA =5 o 542
B ot ot o] E 3gtEo wet o ghE v 2E0] 3
f5tth= & AlARSHT

2iHE s

SEE 2E2H NES A FE2EY Add 2ASS 47
A 247] & g 2 o]-8-5ko] 41 & vk DPPH= 1 A}
A bRt shgtE = e A o] 9l RS e RE
ot Ao g gAE= Jdo| Qlth o] & o] &5}
FatshA] Mo A A AT 4= Qo] e o]§HTh
(Blois 1958). DPPH 2} T] Z+ 4 7 84 2 20% of| eH-&- &2 2 &3}

2 uf IC590] 46.50+0.05 pg/mL O & T} 2 =& E K} 9.9
2 0 2 =0 kA o] LpERgTh(Table 3). Nitric oxide = thoF 3t
e HPolA Fadt 4TS st Aoz g A Qi A
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Table 2 Phenolic compound content in extracts of sweet wormwood tea

Sample® (mg/g)

Phenolic compound

OEE 20EE 40EE 60EE 80EE 99.5EE
Benzoic acid group
Benzoic acid ND* ND ND ND ND 0.290 a
Protocatecuic acid 0.036 b ND 0.031 b ND 0.054 a 0.159 a
Syringic acid ND ND ND ND ND ND
p-Hydroxybenzoicacid 0.779 d 0.541 f 0.791 ¢ 0.739 e 1.101 b 1.683 a
Vanillic acid ND ND ND ND 0.101 a ND
Gallic acid ND ND ND ND ND ND
Total 0.815 0.541 0.822 0.739 1.256 2.132
Cinamic acid group
Cinnamic acid ND ND ND ND ND ND
Caffeic acid ND ND ND ND 0.085 a 0.092 a
p-Coumaric acid 0.086 ¢ 0.010 f 0.124 d 0.149 ¢ 0.380 b 0.705 a
Ferullic acid ND ND 0.076 d 0.100 ¢ 0305 b 0.391 a
Sinapinic acid 0.593 e 0477 £ 0.765 d 0.928 ¢ 1.407 a 1.069 b
Chlorogenic acid 4.557 £ 5585 e 8279 d 10.276 b 14.243 a 10.030 ¢
Total 5.236 6.072 9.244 11.453 16.420 12.287
Flavonoid group
Rutin 6.446 d 5.807 e 5153 6.791 ¢ 8.163 b 8.619 a
Taxifolin 1.009 f 1.259 e 1.138 d 1.576 ¢ 1.983 b 2.577 a
Narirutin 1.485 ab 0.631 d 0.715 d 0.889 ¢ 1.389 b 1.582 a
Hesperidin 2.480 e 1.811 f 2.800 d 5234 ¢ 7.360 a 6.603 b
Neohesperidin 0.098 e 0.200 b 0.139 ¢ 0.109 d 0.206 b 0.433 a
Myricetin 2.853 f 3383 e 4.071 d 4518 ¢ 5386 b 6.845 a
Naringenin 0.015 d 0.495 ¢ 0.542 ¢ 0.735 b 0910 a 0.580 ¢
Rhamnetin 4215 d 10.350 ¢ 11.993 b 14332 a ND ND
Nobiletin L1111 f 3.468 ¢ 4.784 d 5421 ¢ 7.183 b 8.714 a
Tangeretin ND 0.080 e 0.202 d 0272 ¢ 0.408 b 0.489 a
Total 19.71 27.48 31.54 39.88 32.99 36.44

Values are expressed as mean (n=3) Means with a row with the different letters (a-f) are significantly different (Tukey, p>0.05)
*Sample abbreviation: OEE, distilled water extract; 20EE, 20% ethanol extract; 40EE, 40% ethanol extract; 60EE, 60% ethanol extract;

80EE, 80% ethanol extract; 99.5EE, 99.5% ethanol extract.
ND: not detected.

Table 3 ICsy values for radical scavenging activities of extract of sweet wormwood tea

Radical scavenging ICsy* (pug/mL)

Solvent used

DPPH Superoxide Nitric oxide Hydroxyl
Distilled water 48.47+0.16 b 29.21+0.57 a 202.71£3.55 ¢ 68.68+0.85 ¢
20% Ethanol 46.50+0.05 a 28.33+0.24 a 175.07+4.38 b 52.9742.90 a
40% Ethanol 57.78+1.24 d 28.16+0.66 a 155.7843.78 a 64.7942.19 b
60% Ethanol 52.32+0.26 ¢ 28.35+0.65 a 178.11+4.66 b 68.99+0.69 ¢
80% Ethanol 59.05+0.29 d 31.15+041 b 176.80+6.98 b 68.81+£1.48 ¢
99.5% Ethanol 77.83+£0.23 e 28.69+0.41 a 212.34+9.46 ¢ 119.37+4.30 d

Values are expressed as meantSD (n=3). Means with a column with the different letters (a-e) are significantly different (Tukey,

7>0.05).

*ICsp (ug/mL): Inhibition concentration at which 50% of radicals are scavenged.

A 2tz 24 of| 213 A 0 & 4 o] 91 nitic oxide
oo 2ol wbgAel AU 25l s B, AR E
ghoto] ohekgt ot 5 AdEiet Bedo] Zoh(Tylor et al.
1997). &3} nitric oxide 2] =4J-2 superoxide 2} ¥H3-gt off &7}

S}l HH-3-A] 0] =& peroxynitrite S & A 3+ Huie and Padmaja
1993). Superoxide anion> A2 4] 0 2 A| £ =A]S LJEFATE
o] 5 AI5t7] 91t FASHA| = FetRE o] =7 B A o]
g1l X 375} ¢ th(Robak and Gryglewski 1988). PMS-NADHY]|
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Table 4 Antioxidant values for extract of sweet wormwood tea

Solvent used TEAC (mM TEYg)

ORAC (mM TE/g) FRAP (mM FE’/g)

Distilled water
20% Ethanol
40% Ethanol
60% Ethanol
80% Ethanol
99.5% Ethanol

445.42+10.61 b
498.33+11.29 a
503.18+11.02 a
499.55+12.02 a
440.51+07.87 b
385.78+08.56 ¢

2532.86+268.71 ¢
4093.424+374.56 ab
4638.20+699.85 a
3268.62+224.34 be
2853.154549.22 be
3421.344624.12 be

900.87+3.93 d
1038.80+8.55 ¢
1103.04+4.28 b
1103.00+2.63 b
1168.0849.80 a
906.52+7.53 d

Values are expressed as meantSD (n=3). Means with a column with the different letters (a-d) are significantly different (Tukey,

p>0.05).
*TE: trolox equivalent.
YFE: FeSO, equivalent.

2874 ¥l superoxide 2} T ZH NBTE LA 7| B8 5
o] ght]Zk 47452 243 4= 9lrh. Superoxide A of A
FEE Y Aol A YErUA] ghstTh A oA o=

80% ofete 59 A o] & Wt tH(Table 3). Nitric
oxide & 7]%5-2 ICs0] 155.78 ~212.34 pg/mL & c}2 2]z
Aol vla) 2T g 0% 2 skt Bag B 5
E=7F 58 Ao = ZQ1E )l tK(Table 3). Hydroxyl 2] 22
A4 BhAbsE R BB S A0 R R BT
o] th(Aurand et al. 1977). F=&-&uf o] wh-2 242 60% of &
& 2220 714 w90k Hydroxyl 2tz 275004 =
DPPH} u}2E71 2] 2 20% o 8F2 F5E(52.97£2.90 ug/mL)
oM &gol 2 Aoz eRIHT S 2 25 AE
%2} 2280 el 2752 474 47 2 e Ze
o §-5}0] £ 5| Q{rh(Table 3). A F A3} 2] 2] 7ol
g} 2250 3HALg) 31t Hh-e A = = H3EA o] th=

Al Lhebgh. 29k o 2 DPPH 2he] 2 44 %2 o] §-3to]
GAre} B4 BAFA R 2] ThE B 2 o] gt
Al &ol ol ole At} ahgtE S wE g g A &

AL v usk 4= 98 Aoz AzkET)
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S 2 FEH NES A 2559 A A= TEAC,
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25 3] drol Hl E|H A of| 7F7E) 2Tt e 2] of| wh
2t 2% ABTSe" 2tt]Z-S 2 A 3= A= troloxo] thH]
aho] Abd) A ¢l ghalkate © 2 vebdl th(Konczak et al. 2010).
TEAC 8] A3} 20%, 40%, 60% o eh-2 =2 F=35F 39 500
mMTEgol 2418 402 .94 0.2 10 502 et
(Table 4). ORAC+ peroxy radicalof| &J3]| FF =7} HAEH =
72 o] L5to] M7 Sakel B R o] 7hA S L
of whef 47 H )28 273 5= 9l W o] ch(Prioretal
2003). ORAC 20%, 40% O] EF-& 222 50| A] 74} 122 ZFo]

2}l 5] QI th(Table 4). FRAP 242 -2 pHoj| A &E¢f 9
3l ferric tripyridyltriazine (F&*-TPTZ) E3A|7} ferrous
tripyridyltriazine (Fe*-TPTZ) &2 Y == AL S S0 r ¥}
£ Z23f atsE S @ld 4 Qlth(Konczak et al. 2010).
FRAPO| A¥}= ¢H41 TEAC?F ORACS}F thE 7 aFo] Lekyt
T} TEACS} ORACO| A =S8 20%, 40%, 60% o8& &=
©] FRAP Z}E.t} 80% of EH-& 22 E-0] 1168.08 +9.80 mM FE/g
0 2 7P =2 A2 H $THTable 4). Proteggente et al. (2002) 2]
Ao A 2 429} 1+ ©] TEAC, ORAC 2 FRAPLS -2 3t AF ot
HAE Helokar Harskqloh shA|vt 2 Ao A= o e

S B A} 250 A} A5 AP T3t

24 Mgy

T2 Qed #H] B 2Hgof gt W] AlAH S
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AAE s =T S5 AN 7= A= THe] 8l
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HicolEol Adgy} fud o] 485 Hol= Eeti
ro|lE7F HE 1 ‘E}(Perelra etal. 2011). 7| &4 2} &
ol 2018l St o] & Ao &3 &Ado] 7]t & 1

a-glucosidase A | &AJ-2 125 ~ 1000 pg/mL7HA] A S 5= 5
AAsto] FAYRTE BFA 2 AFHE-E = acarbose 2}
H) 13}l tHTable 5). 2+ & B2 L L o2 0 & 3FA4o] &

7tk 74 dFS B o). 125,250 pg/mL A5 = 2] a-glucosidase
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Table 5 a-Glucosidase inhibition activities in extracts of sweet wormwood tea

a-Glucosidase inhibition activity (%)

Solvent used

125 pg/mL 250 pg/mL 500 pg/mL 1000 pg/mL

Distilled water 52.36+0.56 d 68.15+£0.92 ¢ 81.56+0.34 ¢ 84.18+0.31 b
20% Ethanol 65.65£0.48 b 77.04+£0.73 b 85.47+0.28 b 82.60+0.53 ¢
40% Ethanol 69.59+0.39 a 81.26+0.49 a 89.27+0.26 a 92.45+0.35 a
60% Ethanol 54.48+0.62 ¢ 76.63+0.66 bc 88.50+0.24 a 92.87+0.28 a
80% Ethanol 7.90+1.19 f 27.11+2.14 g 62.15+0.61 f 83.77+0.48 ¢
99.5% Ethanol 8.15+¢1.04 f 33.69+191 f 69.70+£0.45 d 84.99+0.25 b
Acarbose 24.45+0.96 e 46.40£1.70 e 64.32+0.44 ¢ 82.81+0.24 ¢

Values are expressed as meantSD (n=3). Means with a column with the different letters (a-g) are significantly different (Tukey,

7>0.05).

Table 6 Elastase and tyrosinase inhibition activities in extracts of sweet wormwood tea

Solvent used

Elastase inhibition (%)

Tyrosinase inhibition (%)

Distilled water (1000 pg/mL) 29.69+0.07 ¢ 16.48+1.73 f
20% Ethanol (1000 pg/mL) 34.2443.55 be 24.4412.44 e
40% Ethanol (1000 pg/mL) 34.64+5.15 be 31.90+1.36 d
60% Ethanol (1000 pg/mL) 40.19+1.87 b 37.24+0.77 ¢
80% Ethanol (1000 pg/mL) 52.17£5.37 a 44.58+0.80 b
99.5% Ethanol (1000 pg/mL) 26.61+1.00 d 47.85+121 a
Urosolic acid ( 200 pg/mL) 51.51+2.51 a -

Arbutin ( 100 pg/mL)

44.72+3.99 ab

Values are expressed as mean+SD (n=3). Means with a column with the different letters (a-f) are significantly different (Tukey,

7>0.05).

of| % = | HPLC 4] of| A ghego] 2 Q15| 2] 282 80%, 99.5%
& FEE2 o GEAnE T2 S H
A} Sl tH(Table 2). Elastase #] 8| &4 of A] 71 &2 2}
5 80% o6 g 22 8ol 714 & RS Bl o}
Z 2 AFE-5 ursolic acid .t} oF 108 A= 2 &
& tH(Table 6). Tyrosinase A 3| ‘5= 3= S ul & A&
80) 57t £ 94 B4 F71oH A0 Bl
(Table 6). ©] & -3l tyrosinase & #| 3| 5= 7§ &4 242 4
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