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Abstract As part of a study on the development and functionality of a composition combining
Artemisia argyi H. and garlic with improved aroma and flavor, optimal pretreatment processing
conditions were established. Specifically, the roasting time and temperature for Artemisia argyi H.
and the steaming time for garlic were determined based on the content of bioactive constituents.
The major active ingredients analyzed included total phenolic compounds, eupatilin, and jaceosidin
in mugwort, and total phenolic compounds, alliin, and S-allylcysteine (SAC) in garlic. Based on
these analyses, the optimal roasting condition for reducing the bitterness of dried mugwort was set
at 250°C for 20 min, and the steaming condition for moderating the pungent flavor and aroma of
garlic was established as 30 min. 70% ethanolic extracts of mugwort, garlic, and their mixture (1:1,
w/w) were then evaluated for anti-inflammatory activity. The mixed extract significantly suppressed
the production of nitric oxide (NO), reactive oxygen species (ROS), interleukin-6 (IL-6), and tumor
necrosis factor-o. (TNF-a) at concentrations of 100-400 pg/mL. These findings demonstrate that the
high anti-inflammatory activity of the mixture is primarily attributable to the mugwort extract,

particularly due to its abundant phenolic compounds.
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1. M2
o}k Asteraceae) Z&(Artemisia)ol] &M= AEL 2,2900] £ ojAton], o] & 530& HL7}
P JHA L T EF PSS AR BE A9, E35] But7 2| o] EEsia Q] A AAF
o7 o7 FFo] Ot 852 7HAL Qo] AFgtolA de] #o]il QIti(Trendafilova 5,
2021). %‘*O—E% 73Rt 25k 7HA=H, %EJ—]‘ oJAlE QUL EJek 20 UHkAQl g%
< AR}, JEAA, Wz, 7 A BS, HA, G, 18, AY, EES, 95 5Ol Wi
clgartet ‘:1501 ol A, P, 78S B4 *O]‘:‘% 1 E442 terpenoids, sesquiterpenoids,

lactones, flavonoids, lignans, alkaloids, steroids, phenolic acids & coumarins@} ZH £:9] o]}t Af

/\]“goﬂ 71915H= Aoz A Uti(Abiri 5, 2018; Koul 5, 2018; Nadeem &5, 2013; Nigam

5, 2019), 22 Eof ufe} R Fo] SAAT A} Ao] vt ztzke] BAG) H3aEA
5 4ROl o8l ol Ll WefSl o, 35, 4, Sl 7. 3% 5
GO Ol GHAY, ¥IE S&, AL W, 7] 5 AE0 AEHER FFof UE &84 FE

21 7T
S0l digt A0l AFo] HaL ‘21“%(Feng 5> 2020; Zhang 5, 2017).
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Aol (Artemisia argyi H.y2 ‘doflatoll Al AHAYsh= sl
20] 29 ZXHSSEAYAY ZTEHS A 4235, 2013. 9.
27)5to] Aufjstar Qe 208 17k 39 AR 9 ol3letd E
gl Bzt Aot g okt 7HEoll J85h7] It A+
o] X =o] girt. oL A2 E8otr] gt Ax E
£2700) e 32E0] FASEA ¥ F(Hwang 5, 2013),
Sk Aoforaat At Hofoe] 34 54 9 7|64 Hl
W (Hwang 5, 2014), 60°Col|A] %433t &3t §-349 9 A
3 PSR/ Bl (Kang 5, 2017), AFA719 7ROl

2 o|stetd] EA(Choi 5, 2015) X 5B T A
(Kim 5, 2016) 53 22 7H5-& st 4 1% 477 =9
et E5L Mook FEES o83t WHAZ(Shin 5,
2017a), A5 9 A FaEEC] A Z(Shin 5, 2017b; Shin
S 2017¢) 53 22 7F3A1E] H8sl] gt A7 X
Hh Qlth. 71 9jof| = mulekg(Lee®} Lim, 2020)% 71 w5
ZH(Lee 5, 202D)A SPFER o83 9T ATEE
Y] oL oF7EA] Thopeh Al &o] 8-S gt AT L A
223 faAE oigt dFE FE3 Aol

S, &2 vhsat 9 vkl AxAlstl: 546k
tl, o= &3t vhso] 98] &5 o|FA ste AA(&MH)IA
OfE AlEE AR F= AARA 8T 1 §-851A & &
UEE He] F1 A 87t gl AEYS g 9n|
£ WEsaL th(Kang, 2012). o]={7t #HolA & wf nkst
&2 IA Rzt A EE A7 AAAHA A9 F
A9t FHlof| 5835 AR D] o]gE o] gow, St
o] fHZQ1 7|54 AAE AAZ AL Qe T3y vhs
I} &2 kel 7158 Ad AET AF A Y £t
1, vhs 519 gty st &, &9 29t R0 F ¢
Ao & olg] AH|A 7] T kert AsHE 4 k. wakA o]
29 SFEEE =ol7] AdiAE VIS A 89S
4 Q& 7hy Wyo] dasitt £2 H2 AL H8
A Gl wo|1, 29k ATA7|H, oeeR 355

15578 442! jaceosidin % eupatilin®] §E2 &olst

do o it
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A & 4 AtH(Hwang 5, 2013; Kang &, 2017). "} &5
9] w29k A7, FREAARS 4R S FAISH]
At o R FAE EGHIE 7MY 3HS 28T &
Ao, o] F Fxo| nkE9] Mt R HSE HAdeh=
WHoz Ag= 4= QItK(Choi 5, 2022).

olo] £ AL 43} thsS BT THBAE LS 9

A7 ABOE &3 vk 549 Pt 3 Aofst
WA SEARS AN 4 Ak AR 33 AT L F 49
o EUILYl HE FEF THY WS LY S,
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2. Mg 2 giH

2.1. Kotz A M) Y =52 HEX

20234 59 ¢ 58 T ALAXSE Mook (4rtemisia
argyi H)Z T dolldt &4 AofjefegsrdiRles
5E Algusith $4 €718 AAT ARE 250°CE Jdd
Wof|A 10, 20, 30, 40, 50, 6087 B2 A5t on, FaA
i A A0E B e R A g3 AIRkE 20808 A
o} ol Y& A7hE 2080 F FYSH Skl 2EF 150,
200, 250, 300°CE efsto] ARgE A XoHATt ZF 249 A
& 20 g9 70% gt 500 mLE 37sto] A2(25°C)ol|4] 24
A A FEotkal, of et 229 IHAFTEZ7](N-1200
AVW, Tokyo Rikakikai Co. Ltd., Tokyo, Japan)Z &= &,
SZA7%7](FD8512, llshinBioBase Co., Ltd., Dongducheon,
Korea)5 ©]&df 71xsto] FEE(AE)= SH IS

22 0= Alg &xe] & F=25 HE

ZWbs(Allium sativum)2 ‘ool HAgE A olsF oA
AR Eo1 & dstglon, AlFsto] AAARE B 271E
AASIA. vk 1 kg¥S 100°C F7]9A4] 5, 10, 15, 20, 25,
3087 247 S53t F AF2olA 1082 $Zs6kGiH. o] % -70°C
olX G4 FAst, FEAAXT|(FD8512)E AXeE & £47]
(VCB-61, AB Hallde Maskiner, Sweden)Z E435}5}9ct.

FTH=IEE 2 99 3 BAE B9 308 S5 AERE
FHSE AEE Al 20 g5 30 S5 & 541%
3 uhs B2of| 70% o€k 500 mLE 7F5ko] 25°Cof| A 244]
7k A &5t olF AR R oAIgt FEHL FHFT
E57I(N-1200 AVW)E 5% & 327Xl kg 325
(GE)y& o] AF AEsIH

2.3 ZH=3/559 FEf

AR 39 FHEIEY F2 Gutfinger (1981)9] ¥
g WHslol 3T, U FEE Axe AR 39 1
mLe} £5F4 1 mLE E£F3t & Folin-Ciocalteu A]2F 0.5 mL
g Ablel @ SUska 380 BN ool 10%
NaxCO; 89) 0.5mLE 7131, AL2] SHAOIA] 1412 B4
A7l & BISEE A(Libra S35, Biochrome Ltd., Cambridge,
UK)E °l-&sto] 760 nmoA SF=5 S5t #E84d
2= gallic acid (Sigma-Aldrich, St. Louis, MO, USA)E A&
stelom, FUT HoR AT ARUL WO AT 5
FrEsTEel WS AT,

2.4. Eupatilin &' jaceosidin &5f

Eupatilin @ jaceosidin $FFS ZAHZ A|RE Aofjoke
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70% ogFe FE5-S 0.45 pm PVDF syringe filter2 oJ1}3t
o2 HPLC-DAD (Agilent Technologies Inc., Santa Clara,
CA, USA)E EA5I3itt. o, EAJo ARG-H ZH-2 Agilent
Zorbax SB-C18 (5 pum, 4.6 x 250 mm, Agilent Technologies
Inc.)S AFEGF oM, o] BAL 0.1% formic acidE FHyoh=
ZE22(A)Y 0.1% formic acidE $H-51= acetonitrile (B)&
AJZtol| whet TS geEsto] ARSI ol 71e
712 ABE BAA7E 02282 85:15, 22-258-2 30:70, 25-35
B2 85:150% 25k, o549 £ = 0.7 mL/min, A&
FUFZ 10 uL2 sk, UV FE7] 42 340 nm=E S}
EX5t}. Eupatilin ¥ jaceosidin®] HEFEZL2 Sigma-
AldrichAF25E 73St eupatilin (> 98%, HPLC grade)i}
jaceosidin (> 95%, HPLC grade)S AR83l9 oM, A|59 &
A dnte s REEES Tt 20A 245t 24
o BEHFFAY HEF AlHretention time) B WS F3
A 9 At

2.5. Alliin % S-Allyl-L-cysteine (SAC) &5f

s 229 allinZ A% 30 ot AzxE AREHRS
HPLCS] UV HZ<7|(Agilent 1260, Agilent Technologies Inc.)
£ ol-&sto] AFoialtt. A4 A-(YMC-Triart C18, 5 pum, 3.0
x 150 mm, YMC Co, Ltd, Kyoto, Japan)2 AM25}31 0.1, o]
B4 20 mM sodium phosphate dibasic 2 10 mM sodium
heptanesulfonate -2 (pH 2.0)0] $H3+5 SF(A)2} acetonitrile
ol AZF 111 23t 8Wi(B)E ARESHAH ol 54 AB
9] 71871 BAAZE 0-58-2 70:30, 5-255-2 46:54, 25-40
HO B &HS 10002 Ao, 8458 0.4 mL/min, Al
g FYFLE 10 pL, UV 32 208 nmE Sfo] FA 51t
Alliin #2224 (Abcam, Cambridge, UK)& s E=HEE AR5}
of Azg} BUT ZANH RAT T TS AT W BE
AFRAE B AR 5O TS o), A,

SAC FFS A2 1 go] & 30 mLE 713t & A 8S 3087F
sonication 2|3t Th3 0.22 pm GHP syringe filter2 o]}t
Z& HPLC-MS/MS (TSQ Quantum Access Max, Thermo
Fisher Scientific, Waltham, MA, USA)2] ESI A&7]|& o] &
slo] BA519th AYL ZORBAX SB-C18 (4.6 x 250 mm,
size 5 pum, Agilent Technologies Inc.)S 0]-835}H oM, o]5Ar
2 formic acidE 0.1% Z+Z §-53F 245(A)< acetonitrile
B)= ARSI olsd 71&71= 0-78E2 A:B = 80:20,
7-148-2 BEAL 100%= 51, 14-18E9]= A:B = 1:99,
18-25%-2 THA] B A5 100%E 2H6tqloH, Alg Y
2 5 uLZ stk SAC FEFEZ(> 98%, HPLC grade)>
Sigma-Aldrichol| A QJ5te] &= EEEAS A|RSHUL,
FEATHS TR AR F SAC TS FLAAL

https://www.ekosfop.or.kr

2.6. 895 B4 TUIE Pzt MEYES TUf

AE, GE % o|52 11 (w/w) HIZE &3 EHE(AGM)
2 997 BUL 9T AE 4] A8

= Aol AN RAW 264.7 AN R= JHA| 252
FY(KCLB, Korea Cell Line Bank, Seoul, Korea) 0 ZH-E 3+5
31310 H, GibcoAlS] DMEM HJZ| 9] 10% fetal bovine serum
(FBS, Rockville, MD, USA)#} penicillin (250 units/mL, 1%)
< F7ksto] 4% iR E ARESEY] 37°C, 5% CO7t RAE]
= QFH|O]E(MCO-17AICUV, PHCbi, Osaka, Japan)o]jA]
i Fstl Tt

A AlZAYE A3 AR AY] 5k 442 95 RAW
264.7 HR9-A AA 3O TRt A &S] =42 B7etlTh Al
TEA B7K= MTT 3H29(3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide; Sigma-Aldrich)& ©]-&d}o] &=
Y5} cH(Denizot2} Lang, 1986). WA], H|EE 96 well plate
o welld 5 x 10744 3 5 24x1¢F 59 22|, of
F A2 94 SEw skl Aest, 147F 5 05 pgimL
o] LpsE A7bstel 2441 5o jsleict. HleF & vjAS
A| A3} serum-free DMEMO]| 5 mg/mL2] MTT &34 ¢
37°CoflA 1A17E BEGAIZ T ¥HS & § DMSOE 37Istal
10827 W8k AR, 570 nmoA FFEE S SHATHEpoch,
Biotech, Wiesbaden, Germany). A|E AJ&&2 LPS = A2
28 71202 WERE AEHAT

2.7. Nitric oxide (NO) &= =&

NO AAF H7l= RAW 264.7 HZE 24-well plateo]
welld 6 x 10° cells® EF=5}0] 24A7F 5ot vkt ¥ 43
S}tk o]Z A|RE 50, 100 Z 200 pg/mL] T 27t 3
BRI, 1A T LPS (0.5 pgml)E A71elol 2441 Bk
F7F vttt vl & A2 HigFHS 3]4=sto] 3,000 rpm,
54, 4°C 27904 YRS & A2 9501l A5
912 Griess Reagent (Promega, Madison, WI, USA)2} HH-3-A]
71 5, microplate reader (Epoch)E ©0]-&5}% 540 nmoJA &
FE2 2Rel5ic). A LS 22 o) AHel NO 4
&R BRI

2.8. Reactive oxygen species (ROS) 445 &

AE W ROS AL intracellular ROS assay kit (Cell
Biolabs, San Diego, CA, USAYS AR&3slo] 245199t RAW
264.7 H]EZ 96 well black platec] welld 5 x 10* cells® 7
23} 3 24417} BiOFSETL, ALEZ 50, 100, 200, 400 pg/mL 5
T2 A3 thS 1A7F F LPS (0.5 pg/mL)E A7}sto] 244]
7F F7F wjgelgit). o] A|EZE PBS (phosphate buffered
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saline, pH 7.4)2 33] A&t o+ 1X DCFH-DA &% 100
uLE F@7lelo] 2417 ¥RSAIA T WS- T microplate reader
(Perkin-Elmer Inc., Waltham, MA, USA)E ©]|-8-3] excitation
485 nm, emission 535 nmojJA] FLL A5t on, A=
LPS = A2 the] 4tiAQl ROS &= UEi

2.9. Cytokine 445 =&

Tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6)
9 interleukin-1p (IL-1B) ABAZS ELISA kit (Invitrogen,
Camarillo, CA, USA)E o|-835}o] 4=t} 24 well plate©]]
RAW 264.7 AIZE 0.5 x 10° cell/well?] FE2 EF3 5
24A17F BT olF 7 AlRE LARE FE(50, 100 B
200 pg/mL)Z2 A5kl 1417 & LPS (0.5 pg/mL)yS 57} A
23t th2 oS ThA] 2447 HIFSHITE. o] % Bt M|
AFZolS oA cytokine Z}ZFQ] ELISA kit (Invitrogen)E ©]
$3tol st

2.10. A/

HE A9 33 HHEo R Agsiylon], T Av:= SPSS
Statistics 18 (IBM, Armonk, NY, USA)E o]-&3a}o] 4513t
A=t 7F Zpo] HAZ Adl dHE4AHEA (one-way ANOVAYS
AAISHIoH, F9AQl Ato)7t geld AS TS 3
SHth A AA L 5UT ANOVA AHE 7[Hto g 310
u glo]g 9] v|w &F&of me} Duncan’s multiple range test2h
Dunnett’s multiple comparisons testE <155} -85t}
%, AA AET 7H vt 8% Afe feES p <
0.059 4] Duncan’s multiple range testS Z-8-5}9 2™, blank
EL controlo] g 7 A5 Aeat k] Aol g WA 9
3t A3F= Dunnett’s multiple comparisons testS -85}, &
A# 7242 p < 005, p <001 & p <0.001 oA HH

3.1. §E AlZte Ea/at Hofofs 70% etz ===9

2E 42 8%

G2 A AlZto] whE Aofofso] faidE WalkE vwst
7] 915, 250°Ce] FYUTt 2EoA 0-60=714] 1082 7HE 0=
S5 ARE 2Este] & 739 Aol 70% oHE &=
< AxSHA. o]F |FEYECRA FHEIFHE, eupatilin
9 jaceosidin®] =S EASH Ail= Table 13} 2t

29 =313ME FEES 3.65-4.28 /100 g9 WY 208 o]
el 9 A Alolls FA et vl ol 42491 |
7} Q2 (p > 0.05) 30-508 A2 Alof& H Al7to] &
7Fetol wet fod o ghgo] F7Fstith LU 60E Bl
A2 AlmoA FHEIRMEY S 408 HRteE B2 A
2ot AlZ5T RARE RIIE Zasto] 49 95 A2A] S5
SRS g2 SHAIZ17] A% 52 AY AR 40-50%
o] AEet AoE W

G5 AREell T £ 70% oS 529 eupatilin
207-2.65 mg/g®] WD S HeE AR B HollA
SO0z APy getol £9HT, 108 Be A2l AlolA 1
o] Wkt 20-6027F W3 ARt A|REOIA eupatilin®]
FE B3 AR e §-9Fl Zol= Iithp > 0.05).

Jaceosidin®] - 2.91-3.53 mg/ge] MY I = 714
Fol =9H 208 H3 &£ AYotils BF FAZT(3.44
mg/g)ofl HIs] 1 gFgo] foH o Wkth ESE, B 40%
7HA= 3.00 mg/g OO E FAEIOU 11 o] B AFA
+ jaceosidin 3Hgo] 2] 02 ¢ wol 20& T3 A4 11
ool 7MY EUTh

ool

Of

Table 1. Changes in total phenolic compound, eupatilin, and jaceosidin contents of 70% ethanol extracts of Artemisia argyi H. with

different roasting times

Roasting time (min)

Total phenolic compound (g/100 g)

Eupatilin (mg/g) Jaceosidin (mg/g)

0 3.65 + 0.04"
10 3.67 + 0.04®
20 3.70 £ 0.01®
30 3.71 + 0.03™
40 4.10 = 0.03¢
50 428 + 0.03°
60 3.76 + 0.02°

2.65 + 0.13° 3.44 + 0.04
2.07 £ 0.20° 3.10 + 0.07°
239 + 0.20° 3.53 + 0.13¢
239 + 0.14° 3.26 + 0.12°
222 £ 0.07" 3.12 £ 0.08"
2.14 + 0.04® 291 + 0.04°
226 + 0.09% 2.92 + 0.04°

DAll values are mean + SD (n = 3).

IDifferent superscript letters in the same column are significantly different at p < 0.05 by Duncans’s multiple range test.
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o4 ANZRE % HE Aelslol 252L A2
o= FHEIFEY AT FAE Aol 50& o= H= Aol
28151, eupatilin®} jaceosidin®] $HF71A] 1 Eshd 2087}
% 98 Al Aol vt Aos wek,

S8 3L Agelol meb QAo AzEAS AW

9 ATOH TG T HHTH BHL 43174 TSl
% T SuEERIEY Y BAT A% 58 28 F
7V 1 ol A 3, 1 ol HelA] 2518 sk 4

F= Hole AoE HiHo| JrtHEom 5, 2020). Wi
HE AIEE 2Ells W SHlsseEe] R 602 A
Al 7P &1L, 90 AZAlols FAZAIY Bt FFo R
Hashths Hil(Kang 5, 2018a)% Q=T ol&9] d¥h=
2 A5 AHete FARE Aol

2 39 eupatilin¥} jaceosidin®] TF2 M Wy 9 &
E3h= 8 240 IFS W=l SAsHAU %74(60°C
A 79) Al ALl HIs] B& A2(160°C, 30%) & wf 1
ol B EoH, 90% oEEETE 30-70% JHEER &
oo o A ATl 2] gloj(Kang 5, 2017) °l&
dEe AEA0E 47 fsiAe ettt 234 A
7F X Eofof & Aow PZHH

32 §S SEE L MG 70% HES FEE9
25 42 5%

A719] Bg AP SEAR T $H2NE B2 UL
ARk 2020 ARSI, B 255 150, 200, 250 3 300°C
2 gelslol 2242 BS st T 70% ke F2EL 7]
Zoto] RS £A% Z3= Table 291 2t

29| =315 FEFS 3.46-5.66 g/100 g2 9|0, 150°C
9 200°C B A2 A2 Zol SoHel F Folsh G0,
U(p > 0.05) L o2 Lroi= G 2=l vlzsto] S
w3 9 £ SIS

AEA Z9) AHEE BHAE ¥EA Ye sl SES
flavonoids, anthocyanines, catechins, tannins 5 £} o] o
Z=9] phenolic hydroxy (OH)7|E 71X = AEH 9] 23} thAFAt

w

2SS0, 54 5 ol SRHET 97 U 4ol
% 93U 5 AHE ML R0 47

Az LEo 228712 TS AUx 322 30 2k
st 352 = 7259 B e 2k0 "E T Aol
7t §lott 70% ojghe 2&EL 2 2250 Hlg) foldos
I ool ¥ 1L, 9 257 w2 ARA 8 w2 dol
2tal HiEo] 9l=H|(Kang 5, 2019), & A9 Ao Ax
olet AR FFLE He £ 70% oHE FEw & 3
soigEo) 9L 98 25Tt £ O4E o Rt
Eupatilin (1.72-2.41 mg/g)¥} jaceosidin (2.66-3.66 mg/g)
150-250°C7HA s B8 S50 mhe 3 Aol7h Ao] Qoo
U 300°C H+ & FE=0l4e ol& k=9 ol #94
o8 gasol FHEsEEo)
o ol He 2=d v 24 23S EH= g,
YA A B A2 &9 A HE 2w 250°C
2 e
Aolokso] EeuiolE F YR eupatilin®
JI37F QAL jaceosidin HHHS F7HAA F=t] oe-
g 0.
o

ook

g

=2 Hw ol

ZE0|| A jaceosidin®] L 0.15% o) A|qt B 2ZE
HE 002% DI vhe: e ol THEo] Yrke T
(Kim, 2023)= & A9 Aol FARSHIH.

Eupatilin 91H %2} o] tigt 855 7HAL 1o =]
oAM= A9 A=mA7E EE o] AL &9 I 71U =%
ol 5ol A&, B4 FA71Q 7R AZols Tl A
stof 0] A1 e 1 o] Holat Ao K
o] Qlth(Kang 5, 2018b). T3t 220 4] eupatiline jaceosidin
of ]ef 248 o} o FHego] O, Hoje] wRbAE Hago]
Zol7k Qlof stefdell wls| Afigel 287t ° wou
jaceosidin® %.9]0] T gke] Hjol7h A ke Aoz B
5o} SlthRyu 5. 2005). o] HuzYE & 59 28 §
88 % 314 eupatilind} jaceosidin ojz] ZAo whh
o) AJolehe & 2 k. oo} ol & Aol %
Axz] B 9 S0 gebs k] HskE E9ld

=l

Lo

Table 2. Changes in total phenolic compound, eupatilin, and jaceosidin contents of 70% ethanol extracts of Artemisia argyi H. with

different roasting temperatures

Roasting temp. (°C) Total phenolic compound (g/100 g)

Eupatilin (mg/g) Jaceosidin (mg/g)

150 3.46 + 0.1072
200 3.58 + 0.23°
250 3.92 + 0.07°
300 5.66 + 0.03°

2.40 + 0.04° 3.64 + 0.03°
233 £ 0.17° 3.52 £ 0.19°
241 £ 0.07° 3.66 + 0.08
1.72 + 0.06" 2.66 + 0.01°

DAll values are mean + SD (n = 3).

IDifferent superscript letters in the same column are significantly different at p < 0.05 by Duncans’s multiple range test.
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& JonE GENES FEI| TR 43 T8 A5
A gA)7], B9 2 A Y, 259 5ol Al B
27t 989e & 4 Qlk

3.3 &= AlZlo) ME 0= 229 Zh=3fs!S, allin
2 SAC &'

0-3027HA] S5AY A7t e s FHE3RE,
alliin @ SAC §FE FA4%H ZA1K(Table 3), TH=3RME2
L 202.22-217.53 mg/100 gO & Z<& AJ7to]| w2 JA 5
9 A FRIFA Aok FEHANE A-SE gt
= tiH 1 3ol fojFo s Wslth

9] FHEES E5 Aol wEt Zolzt 9
o, BHEF7] LEZ ARESH 100-350°C2] HefolA FUs}
A 6027t A5t W I R 6.37-6.61 mg GAE/g9]
HEE AY 27t 52555 dacke A2 Boy 1 3t
ol 34 L Aoz HiElo] Qrk(Park 5, 2016).

nHs9] tiEAQl SAEAEQ alling} SAC TS ZAT 2
7}, alliinS 14.86-18.43 mg/g, SACE 92.10-108.02 mg/100
g2 RSt Alliino] g2 AuksolA Fo¥o® &1l 5
B S5A4Y SkS W 7P 1eke, 11 oj4e] Ate®
FEAY & BF ol B F7lete] 307 S5 ARIA 7t
% o] =0t WHH, SAC g2 ARt SHAIR BT
oA FolAQl kgl Aol7t glSithp > 0.05).

ke 32 oW HA719F MR 1A A2 Alof H]s)
15-6027F 417] A2 wf SACS] 57} £o] Hf A1, alliin}
allicin®] $F2 HAol=t] of7]o] Hojst= F8 LR &
A y-GTP (y-glutamyl trans peptidase)= 75°Coj|A] 35 o]A}
A A &Hs] BEZYHERE A T o5 Hwit
9] g Wslol= mAvE olshA] ghe MR HAYZo| &
A Aoz 24T A+7F AUth(Lee 5, 2016). & A9 2

T A 5EZE SEAE g AR alliin FFo] AYrupsof Hld]
Aok, 1 ol 7HEAl 371sE AL 58 HE9] F5 A=
£ ks WE7HA] $4s] gol AGEA] ool Y& &/go] 7t
&5} alliinase7} 285107 alliing &35H317] wizol™, 11
o] 7FG A= alliinase”} B3I HA] alliin®] gHgo] o]
A 1AE7] gEos woE

nhEo] 8 IRME F otuolr vy AREHRE
dEA Q= SACE AuhsolAle nF 2AHA T H-et &
TolA HAAIZIAY, ollghZolA F717E £4, &2 SRR
W= oA 1L TEFo] STk ole &4 2= AlZE
of mehA Aolet Ao g HIi(Kim 5, 2025)% 0] k. FA
ol ot HaNE B E Buts] Bl 2.0-2.79 F=
o] F7oket] ol LAMYS Bl y-GTPo| g5 y-
glutamyl-S-allyl-cysteine (GSAC)Z HE H3IE7] fjEoz
U#A UTH(Song 5, 2022). £ A2] ARtofA] 305 o]
S5 Aol SAC T Apo|7F WAYSHA] 92 A2 AAlTto]
289 YAyt 92 y-GTP] E431E 9%t S&gt vt
S AlZto] Foi2)A] ¢kal, AAEE Bl ahol /st A
PHOZ Qo GSACE FH 9| HAgto] FE| FEEA A%
7] 7o g FAH

AT A9 Bt upso] £8 AJE 7k Aol gt
A+ alliin®] gFFo] 7P =%E A9 vhzoA FH=
SRME] L 7MY =0 o9 AR alliin 3 771
nH50] ZHsIlRHE SEES alliin Tk 7H8 Rotd x| o}
9 Fu=EsRlE S fAk] allingt FH=31E9
tg2 EYO] Ao JIFS BRI F A2 g=Fo] YAt
7S HolA = k= Ao 7 HiEo] QrkKim 5, 2015).
Aol AaHE B9l vk AAC] TE] U= FH=s
E3} alliin T=F 7ol /o] AN ©AZke] dAfe] 2y
ol WA= JF= o] FS & & Utk

ol

fe rr o

Table 3. Total phenolic compound, alliin, and S-allyl-L-cysteine contents of garlic with different steaming time

Steaming time (min) Total phenolic compound (mg/100 g) Alliin (mg/g) SAC" (mg/100 g)
0 217.53 + 1.747%) 18.43 + 0.06° 9296 + 13.77%%9
5 20222 + 0.62° 14.86 + 0.07° 92.10 + 12.34

10 205.69 + 3.43% 17.20 + 0.01° 100.58 + 10.97
15 212.70 + 1.64° 15.58 + 0.05° 100.42 + 8.93

20 205.48 + 1.16™ 1621 + 0.10° 9738 + 7.17

25 208.79 + 1.64* 16.76 + 0.05° 101.88 + 5.18

30 211.45 + 4.23° 17.88 + 0.09" 108.02 + 5.00

USAC, S-allyl-L-cysteine.
PAll values are mean £ SD (n = 3).

*Different superscript letters in the same column are significantly different at p < 0.05 by Duncans’s multiple range test.

NS, not significant.

752

https://doi.org/10.11002/fsp.2026.33.4.747



Food Sci. Preserv., 33(4) (2026)

34. i Ofs === 2 2529 MHE Y=S
RAW 264.7 upQ-A AN Zo] j5te] Al& 2F(AE, &

70% ok 3&%E; GE, ths 70% &g :&5)2 424

200, 400 ¥ 800 pg/mL =2 A3 T ML P2&& &3

AZE0] 106.28-130.26% $2O2 LFEEOoH, BE o]
A et HE =42 SASHA FATHp > 0.05). 23]

control TjH] A& AJEg0] thh Z7/51= ARS Ho], GEE=
RAW 264.7 A0 T3} 800 pg/mL =747 ot Ao
o=

HHA AE 229 AlE PEELS 50-400 pg/mL LA
87.08-104.36% 45O =2, control¥} H|w ol §-9J5t xjo]=
AATHp > 0.05). I 800 pg/mL HEoA = AL H=g
o] 32.59%= FZ0] Faote] KTt Al F/o] FRIE A
o} uhsd & 228 2700 AE 2] Uit 23E E)
2 T AR ) HEA XS 400 pgmLE AA3, o]}
9] Tk WA FAT EHHT AP A

3.5. NO 4=
Fig. 2= RAW 264.7 A|Z9] AE, GE, 9 AGME 77} 50,
100 2 200 pg/mL SE2 MA@ 3, LPSE 225t A X
A9l NO 84 94| a3ts S4% 243 Uehd Aol
Blank ™| controlof 4] NO AJAJ&o] §-oJ5tA] S7tstod,
LPS &0 o3 45 §hgo] ZatHoz s AdS 3l
stoict. ¥k, LPS A2 & A A|Z(AE, GE, AGM)E 5=

150
I 1
125 J_
g 100  p=—— L -
>
=
a 75
g
>
= *
d 50 [
25
sample (ug/mL) - 50 100 200 400 800 50 100 200 400 800

Blank AE GE

Fig. 1. Cell viability of RAW 264.7 macrophages treated with
AE (Artemisia argyi H. 70% ethanol extract) and GE (garlic
70% ethanol extract) at various concentrations (50, 100, 200,
400, and 800 pg/mL), as determined by the MTT assay. Data are
expressed as percentages relative to the untreated control group
(Blank). All values are mean + SD (n = 3). Significant differences
between each treatment group and the Blank group were
determined using Dunnett’s multiple comparisons test (‘p < 0.05).
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Fig. 2. Nitric oxide (NO) production rate in RAW 264.7
macrophages treated with AE (Artemisia argyi H. 70% ethanol
extract), GE (garlic 70% ethanol extract), and AGM (1:1
mixture of AE and GE) at various concentrations (50, 100, and
200 pg/mL) in the presence of LPS (0.5 pg/mL). NO levels were
determined using the Griess assay and are expressed as
percentages relative to the control group (LPS only). All values
are mean £ SD (n = 3). Significant differences between each
treatment group and the Control group were determined using
Dunnett’s multiple comparisons test (p < 0.05, p < 0.01, "p
< 0.001). Significant differences between each treatment group
and the Blank group were determined using Dunnett’s multiple
comparisons test (" p < 0.001).

2 HA 3 Foll A= controlof H]S] NO 4/do] HF f-2fs}
Al a5l Al NO A34de-2 AE7} 23.64-41.34%, GE
7} 30.50-56.58%, AGMO©] 23.05-49.88%F Al& HE NO A
goAl atte sroEH o FUEIGIT Y sEolAY
NO 4/d&2 GE > AGM > AE =08 & FE80o| vks &
==l Hlsi NO A4 Aol & @zt o]qict.

$HH, Roh 52017y H& oehE 252 10-200 pg/mL
T2 RAW 264.7 Aol Hgjst A3}, 10 ug/mLoAE NO
A A &7t YEhA] ggtoy 1 o] FEoA =
o9l A &I} BRI QI Hilstgled], olE & AT
A7} FARSE Aol it

Aol A iINOS= TNF-a % IL-189} 22 BS54 ARl 27}
1] A= ofsf] A=, hAAE W NF-kB FZE 53l
Z/J3}E] a1, NF-kBE iNOS TR I E o] Agtsto] NO A4S
FEotn, A7) NF-«B EA45k= =3 NO A4S 28
ofo] 237 &4, Alst AEF A 9 v 4SS U 5 ol
(Kim¥} Lee, 2025). T3t 7589 NO= COX A4S £A5}
prostaglandin 59 ¥F H7/HA A4S F=ste] APA
A3 9 THESY U] E 4 Qe AeE ¥EA o
(Xue, 2018). &9 9 &4 AH9l eupatilind} jaceosidin
RAW264.7 A|3Zof|A LPSE F=% NO B4S folstA A
5tH, o= iNOS Wd 4t AP os A¥E 208 By
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¥ BF lck(Shin 5, 2021). o|2et 3 A3
SRl NO oA m¥jef B ¥F S Uerd.
£ dFoME vk 9 & 3529 SHE(AGM)°] NO A4
= Aoz Aol P avE YEhleH, 53] 1 avt
de & FEEAE)Q] 7|07t ddider 2 Ao= wekEn

i
e
{23
-
=
2

3.6. ROS ¥&5

RAW 264.7 A|3£of 50, 100, 200 2 400 pg/mL SEZ A|
25 AAS ¥, LPSE A3t ARZoA 9] ROS Bd&2
&7sten, 11 Z23E Fig 39 AAISHH. Blank TjH|
controlof 4] ROS AJ/d-&°] F-9J5HA F71ste], LPS A=9] 9
3 A% ¥hgo] adHoR [LEEISS gRlsttt B,
LPS A A AE, GE, AGMZ 5LHE HA2 g A&
A= control THH] ROS AgAJo] % L9514 A=t A
5 ROS BAE2 A9 AY vk 7ol wet 7r4xsto]
AE7} 15.29-52.18%, GE7} 66.69-77.22%, AGM©] 17.50-
78.71%S3=6], AE 2007} 400 pg/mL, AGM 400 pg/mL 4]
-2 ROS AJ/d&°] blank®} {-2J3 2fo|& Ho|R] gkokp >
0.05), =3k ROS A4 A @42 Uetd 2o & wes
ojfgt Adh= b4 TEE NO A4 AA| At FAksHH,
AEQ] ROS B4 A a1}7} GERY 95614 Uehd A2

tt

i T e M

20

tt o] -L _L !" 3
o s - B N

tHt
40

ROS production rate (%)

tt
tHt L
2 tt

50 100 200 400 50 100 200 400 50 100 200 400

sample (ug/mL)

LPS (0.5 pug/mL) - D + e s

Blank Control AE GE AGM

Fig. 3. Reactive oxygen species (ROS) production rate in RAW
264.7 macrophages treated with AE (Artemisia argyi H. 70%
ethanol extract), GE (garlic 70% ethanol extract), and AGM (1:1
mixture of AE and GE) at various concentrations (50, 100, 200,
and 400 pg/mL) in the presence of LPS (0.5 pg/mL). Intracellular
ROS levels were measured using the fluorescent probe DCFH-
DA and are expressed as percentages relative to the control
group (LPS only). All values are mean + SD (n = 3). Significant
differences between each treatment group and the Control group
were determined using Dunnett’s multiple comparisons test (fp <
0.05, "p < 0.01, Mp < 0.001). Significant differences between
each treatment group and the Blank group were determined
using Dunnett’s multiple comparisons test (p < 0.05, “p < 0.01,

sk

p < 0.001).
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5
I S 7 A #Ro] glE ACoE woHh
£ A=5HH ROSY| Ao F7Fsto] A5
S UAH= HEg ROSY BAES
45t AU ABIAEHAS FTHIFACEN o] AW
APE ZAIHE HAH RO B JAFTA= 85 34 &
3k} tlEo] ARt AEF A AAE FHOE AWEIL 9o
ol FEEE A7 E&Al= FAHEo] SEE Il Qlth(Park
S, 2021). FZoll= A=/ E2H=(polyphenols) ¥ &}
H=(flavonols) 52 A2/ E4o] ROS B2 A5t
S T S3A7IH, Al BS 9 g dASH ofiof] 7]ojg
T e ACE FEA Qitk(Notarte &, 2023).

>
u o

3.7. Cytokine M&5f

RAW 264.7 A|Zo| AE, GE, ¥ AGME 7z} 50, 100 &
200 pg/mL L& AXE § &, LPSE A3 Al ZEoA 9]
Ao E7FQ1 QIAHTNF-a, IL-1p, IL-6) W& 43S Z45190
™, 71 AIE Fig. 4°] HER|AT

TNF-02] 7%-, blanko| A= HAEEA] 9o, controlof 4]
L 775 ngmL7} AEE A} AE A 222 4.10-6.56 ng/mLE
ST 371l weh TNF-o /o] HAF A =]lem, GE A
T2 4.73-5.76 ng/mLZ 50 ¥ 100 pug/mL 5EoA+= AER
o o W2 £2E Ho AYFoz gt 94 a3E UER
ot 28y 200 pg/mL FEoA= AEQ] JA| a3} GEXRh
S<5H3 T AGM A 2]+ TNF-0 AJ4J0] control thH] 2]
SHA ZAEY oW AE 9 GEY| &3}l T AYA= ERlE
A ot

IL-1B= blankof|A+= HAEHA &2 v control 95.49
pg/mL7} HEEUTE AE A2 50 pg/mLojlA] 102.15 pg/mL
2 control@} F-OX7F YA O U(p > 0.05), 100 pg/mL 5o
AL 19.72 pg/mlE 2 Zo g 7ZHASIYT, 200 pg/ml S5
2 Aoz HEEA got £33 5k o A At
Btk GE A& A9 IL-1p A 37.29-46.25 pg/mL
HAE HE SEA control HhH|] F-oJ5HA HFAsiloy &
T 7F 9921= sholE]R] Akth(p > 0.05). AGM H 2|2 50
pg/mLofJA 93.13 pg/mLE controld} JARGE $Z0]X|qt
100 9 200 pg/mL FEoA= 22 70.07 € 0.56 pg/mLE
oot A= oH, & 7ol TE A HFE T
At

IL-69] 742, blank: 0.01 ng/mL, control-> 11.08 ng/mL
2 LPS A= Qs IL-6 Aol f2lotAl S7Fol= Aol &
A=t AE A2]79] IL-6 P2 0.44-8.43 ng/mL He|=
control ThH] L AJJFo] {5 HasiHon, 53] sk 5
7ol W2 IL-6 A4 JA B37F ST 0] 200 pg/mLof|A]
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Fig. 4. Production levels of pro-inflammatory cytokines (A, TNF-o; B, IL-1f; C, IL-6) in LPS-stimulated RAW 264.7 macrophages
treated with AE (Artemisia argyi H. 70% ethanol extract), GE (garlic 70% ethanol extract), and AGM (1:1 mixture of AE and GE)
at various concentrations (50, 100, and 200 pg/mL). Each cytokine was analyzed using individual ELISA kits. All values are mean
+ SD (n=3). Significant differences between each treatment group and the Control group were determined using Dunnett’s multiple
comparisons test (p < 0.05, p < 0.01, "'p < 0.001). Significant differences between each treatment group and the Blank group were

EEEY

determined using Dunnett’s multiple comparisons test (p < 0.05, “p < 0.01, " p < 0.001).

i blank®} FARRE =0 2 ZhAsith WA GE| IL-6 434
L 8.57-9.06 ng/mLE controlHTH= 82514 AE|Qlo
U 11 837 AERH= 21, 3RS E SRIEA] 2T
AGMZ 4.02-8.73 ng/mL Y Z control thH] 1 AAJZFo| &
5t ZAEJEY], 200 pg/mL SEE A A| IL-6= 4.02
ng/mLZ FA Z4AE A

A7)0 ATEL Z3164E, ABE TNF-q, IL-1p, [L-6 BE
oA 7FE 5Tt B & A BIE HloH, £7] 200
ng/mL FEo|A9 a7t FEAT GE= ZE AHA
AR 22 A s HloH, AGMS 47 &I
A AEQ} FARGE A 22 Hol TsEoA9] Eit 2+ 7}
& AAIR oY Ao R AE B 3oE u|x]R] &
Elyi=g

7|& A9 HlWSHY, Oh (2022)= /&S 45 &5
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IL-6 & TNF-a A 237} g9l 70% ofghs FE=lA
= 7 AfoE7IRI0] B A4S, §3] TNF-o A7} FE
HRchy Btk Yeo 5(2018)2 AFE&: 2&Eo0] 34 9
d =24 SOD &de FEstal IL-6 9 IL-1f A=
AA|sto] T &4 ABkRIThaL AASHITE E3H Min 5
(2009)2 £20] 39 ZdtH o= AH9] eupatilin} jaceosidin
o] NF-xB2] QW8S Ao 24 COX-2 S Ao},
71 A3 TNF-o 9 IL-19] &8 FH0 & A= &
A5 718E Uepdttal Hisigint of2dt APAFEL &
& FE=0] P4} @ NF«B/COX-2 & 245 &9 A5
e A & U= AASH, 7 AFollA] Hofeks 70%
ogks FEE0] Hel AIEZII oA axete AX|3it
GE= #9302 AEET A a3p7h Wekout, TNF-a
IL-1p°] A= AsZolA AEET B X5 Ho 95
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