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Influence of Dry Methods on Qualities of Artemisia sp.

Choong—Ho Kim', Sung—Ok Park’

Professor Division of Food & Culinary Science, Howon University
Vegetable & Herb Research Center, Korea University

Abstract

This study is on different dry methods for Artemisia sp. which were not affected by
the dry matter percent. Essential oil components such as 1,8-cineol and terpineol were
highly affected by the dry method. 1,8-cineol and terpineol components were decreased by
adaptation of the heated oven-drying method and the freeze-drying method. Borneol
components were increased through shady sun-drying, sun-drying and freeze-drying.
Heated oven drying method decreased the vitamin C content. Vitamin C content was de-
creased in oven-drying about 50% during this period, but only 10% decreased in the
freezing dry method. Qualities were changed by different drying methods. Therefore,
different dry methods of Artemisia sp. were applied to the flavorgen.
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T $HQE o= QA3 AAAE UiF Bio] F43) FUH Qe 7HE
o 7= A3 AFHNEY T840 S REe] AEo] ui} S }4*1—”0‘}—&
FEE e T2 FTS F03 B 5 Qo) A9 Fh AR 819 P
Qo= B, Vs BT F2 A FE EAdo) U] wEol BAE, FF 2 AF
T GF ZolollA] ol g ol glom M ABA HA AR Fhol I
ol F7k8kaL Slvh AR ARL AMEARNE B AF A7), AH FY
o} 2 ofs) g 2 4o WaE Jehing f-& 2L 47 YaiMe
2 2733 294 89S 2P 2A s1EsIth. Thyme(Thymus vulgaris)e) ol
B8 ZABIAE 73-$- monoterpened] 3tako)] Q3RS 3¢ © vi(Yamaura et al. 1989),
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Suh@} Park(1999)2 basile] Z18¥ A4 ek wis) A7o A Ercks 26 Zo
o] =rha Bud vl Uk 2 (drtemisia sp.) D8-S Sk} AT Aslo| u}
=% 3 5% }—‘C— HERZ ol F3, AR, 8 SY2UE 74, 2, 2AE

28, AYA 502 08T YT THAEEE BEHE T SEE 0 Tlors)
Al o853 Yok ;61 A8} =, 91, W), AASOlE Ausl QT E58 ok
% A4S AUn Yoz W, 3, Ug, 57 Sl olgs]o] gtk 19904t o] ol

49 o @3 477 o]2elA T YTHKim 1996).

Artemisiass 21 E-2] -8 JE-L FZ essential oil, coumarin, isocoumarin, lactone,
sesquiterpene, flavonoid 5¢] 1= Kim (1996)2 2] S0 Q)= 3}t RS &
A2 128 E3lod AN v} Uk Artemisia rurromensis, Artemisia Sfukudo(Matsuo
et al. 1973)9} Artemisia maritima(Ishibashi et al. 1965)9] FAJE.L. thujoneo] 12,
Artemisia Kotzchiana, Artemisia ludoviciana®} Artemisia princeps(Dominguex and
Cardenas 1975) 52 bomeol®} camphor7} FA)E-0|Q.O.1, Artemisia japonicaS}
Artemisia apiacea™ ¢ -cadinene®] FAdEo|tty B3l vl Qi) o]9} o] &
ZFol meh U A RS FRIAT o)A ol8o] e Meo] s a5}
on BuHw vk £e Yo AN AL U WHYow ATE 45
9] kg e ) AFHF Ao| kEr} Ak Yedx] YcHAhn 1998; Park and Park
1994). %o B2 2B B, B, PO D YFF KA waslo] A
9, Alzheimer ¥ 2 29 o}, N EAEA 29] & 7154 0] AA = cHHahm
et al. 1998; Heo et al. 2001; Seo et al. 2002). F=3+ 2] A& o)) QoA )=o) Zn|3kat
3} AF BE I3 A 2e7 AT T 44 Byol 2 AYE L 3
ok ekl & Q7E o) Az el get 2is4 B4 A% A% 2 9% WA
F29) W d3e PUsken] 1 250 Qo

I. Az 3 gy

1. A48 =
AE AEE 20059 89 AV|=E A3 1A NN BBAREE rtemisia
princeps)& ¥%F WoKoI8 %) DA A2 R HLIFAPY LA o]4) A

wiate] §X)3 234 JRAIE 2006 59 S A3, ARk

>

¥z, SU(F2 20T), Dry oven HZ(50, 70C), B4 AZY 5 57} whio=
Azspe] ARSglth Fe 59 dkeol Aol 5Y B HH AxEAL, AL
S A7 2sAT vigo] & Bahs RollA 79 B9 HZeYch Oven AZE
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WAZA27F BAE A4 7Z7)(dry oven. Daihan Co DK-600 forced convection
ovens. Korea)Z 50, 70Tl A 48217 AZEQ o B2 ARE 52 74,71:7](llshin
Engineering, Korea)& AME-31] —50TC 2 FIAIAX 48X)7F A&A)7) T ARE-31H
c}.

2) H|EWR] C &gk 24

W3 2 vaE 98 vk ¢ §EE 288 2 A4 2,6-dichlo-
rophenolindophenol ®W}*Ho] o}s) &34 o_-Jﬂi ZAFATHAOAC 1995). A1EA|
o I L-ascorbic acidZ 2,6-dichlorophenolindophenol(DCP)Z 2F8}A|# dehydro-
ascorbic acid(DAA)E THE 3 O-phenylenediamine(OPDA)S. 2 HF-S-A)7H A3 9]
FBEAQ quinoxaline FEAE FHAA FBBEE 45t wolth Z Az
T 25 g9] ABE T F APB) DI 5%2] HPOE 50 mL F7}ste] vhaatsd
th AAAE 1 mLY 31 0.2% DCP} 50% ollghgoll 3541 3% thiourea &8-S
2 2 0.1 mLY @-e ¥, sample} blankZ B8} sampled]| = 50% sodium ace-
tateE, blankol = 50% sodium acetate -2-Mol} =91 3% boric acid 898 Z}2} 1 mL
A 97 15587F k=3 Tk 158 $of 0.2% OPDA N8 5 mLA Ar)sted 3587t
GAo) £ F o7]94 350 nm, FF3HF 430 nmE 5he] 2A)7F o] FAPTE
23390 248 Moz Sy

A8 BAL FATA/ 1Y BF D QA ZAPHNIAST 2000)0) F3He] 4
Agtgledl %o} DA, FEAYL, BF, DF, hE § FHES 2T,

HEAE B3] 401] H:;SO-HCIO, 3oz A8E Baslint. Eale A%
ABE vM3EHA Zdol 0.5 g¥ 50 mL AZelAT0)] Wi H,S0, 1 mL} 50%
HCIO; 10 mL& 7ks}e] Heole we Lxoln AA3) 7Hdsi} 4% s
£ 300C7H) Hgshan) galolo] Wate] K7 Balo e SRapA HT Bale
HEAJE a7 Fud Wzhr 7] & NO. 6 JAE A12-3}e] 100 mL mass flaskol]
oAzke ¥ BAs

AFdrE A SF AX)(Vapodest 40, Gerhardt, Germany)2 Z43}91, -§&S]

A UV spectrophotometer(U-3010, Hitachi, Japan)2 -4 470 nmo| 4] EF &S
etk X Fole ZTE, 2%, vl 5 HS0:-HCIOs #8948 ICP
(Plasmalab 8440, Labtam, Australia)E o]-&38}o] &35t}

=~
2t NEE 3 BAFTE S8k AT 5L $37] FF(steam distillation) .0
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Z F23A0h QAR AR AIRE 2417 B 23 | B0 2 E oil 9
< Yk -8 AAS7) 8l magnesium sulfate anhydrous(MgSO4) . B4
AA 2473 < PFTY 0T R0 XS} o]8 AZFold A3 &
diethyl etherE #)43}7] ¢3l 7+t FX(EYELA: Tokyo RIKAKIKAI Co. LTD)Z
°]-8-3}t] diethyl etherg A AL 1 & A% A5 TS 223817) 8] A
29 FAS SR 3 LR AR FA) g wEge Bt olu) B
& A AN FE3 A2 53 T A5 AR 7Izte] LAEE Ah T
- Ao] 7has 7] Wl oll(Mactavish and Menary 1999) 8 o] 48 Ao
& 7] 98t A BAM ARE S8

SH= A&7 #7) AFS Alge) 719 §uje) 7171 vhy Syt RS

Aske AHe Aoz 247 St AN

ol

1l

A BEE& Golr 1A} gas chromatography(GC)$} mass spectrometry(M/S)E ©]
|3to] B3I} B0 ALRE Af+ diethyl ether : -5 =20: 1 ¥]-82 34
SR A 27U 742 <Table 1, 2>} 2th

B

A1

g Ao BFFEE 9 GC/MSS) mass spectrum data®} GC 41 data®] retention

time3} mass spectrum H]isle] 8-¢13)¢c)
EAE A2 AR AR vl 3 AJH-9] GC peak areaS FE peak?] total area
2 Uro] percentage AT o] RE ojele] A7} Pk,

i

Af (%) = AH AE2] peak area+ (total peak area—-81)] peak area)

AZx dio| o2 HES ¥ EZ! Bis)

|72 207T), Dry oven ZAZX(50, 707), 4 AZH S 571x] A% uhY
o M Ax £ AE F9| A= g3 prh

Az Wi g £o] AE F& AR FARIGo Y oven TRE 28 14,03,
1433%Z 718 29 SAA7] 22 16.04%2 Ve FAAZ &L 15.07%, &
2 RN B 1531%2 YERth SAA7] o] b o AZA K5
o 33 vt2A) Yo} FE9 ko] thah Fol 7E8o] BA YehdtiTable 2).
oJALE Hol &9 Az W oME nigo] & Bl aEdM AR
Aol & &40 AL Y-S & S+ Aer Kim¥} Choi (1985)9] Hiols &
Ak Aoz Yehdt)

Tt i AzeME Az 7R Fol BFo] o we s FA My} 98
H22 fFdME FR7t ok FdEgels giRE oven AZE = A= UE
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{Table 1> GC/MSD condition for essential oil analysis

Instrument Aglient HP6890 GC / 5973 MSD
Column DB-5MS

Column length 30 m

Column diameter 250 pm
Stationary phase film thickness 0.25 ym film
Detector MSD(mass selective detector)
Initial temperature 40°C

Initial time for 3 min.

Initial rate 10T /min.

Final temperature 280TC

Final time for 5 min.

Injection temperature 270T

Interface temperature 280C

Carrier gas He(1mL/min.)

Split ratio 100:1

Ionization El

Ionization voltage 70 eV

Mass spectrum data Wiley TN

Sample size 0.1

Mass range 35~600 amu

(Table 2> Effect of drying method on the dry matter content of Artemisia princeps

Drying method Dry matter(%)
Sun-drying 15.07£0.24"
Shady sun-drying 16.04+0.22
Oven-drying(70C) 14.33+0.25
Oven-drying(50C) 14.03+0.23
Freeze-drying 15.31+0.31

* Meanzstandard deviation(n=4).
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(Table 3> Effects of drying method on the vitamin C and mineral contents of Arfemisia
princeps.”

vi. ¢ NOsN P K Ca Mg Fe Mn Zn

Drying method
mg/100g) (%) (mg - kg™
Cont. 235 156 047 477 089 033 350 930 115
Sun-drying 15.0 147 051 495 061 025 235 660 95

Shady sun-drying 153 135 049 418 062 023 125 515 85
Oven-drying (70C) 11.9 L14 037 401 064 021 125 470 95
Oven-drying (50C) 12.5 110 042 407 050 020 125 470 80
Freeze-drying 215 122 035 344 070 025 150 405 90

* Harvested on the late in May.

o= &%el7] Wiolx a9 Aikg YsiMe Ad, A, Az 5o 9 system

o] ol FojAok Fthar AYzhE|m ABAH systemS TE3hd IR 747 ojupx|E
a7t doka AE Ak

Az el wE viEl Cok B8 T v (Table 3>3} 2t} 29
2 84 F U8 ¥ viel] C S EAF 23 vig CY FdeME
T4 dx o) 215 mge 2 2R A4 2o 4-E 23.5 mgd] AN 3|2
HoldA A vehgon 27 153 mg, 47 15 mgo 2 VERGt) Oven H27)9)
Mol ol 119, 125 mg2 2 7P 2 S Yehiich. 718 2 Fox A
Ak T SN 1.47%, SA9A 1.35%, 52 7A20NA 1.22%, oven AZ0N A
€ 50T, 70CAA Z+zt 1.10%, 1.14%2.2 Jeh) =4 ol7l glglen P} Kol
f‘%}%k% G R FHAA AR el oy 52 Azl B g UERI
th A4S T2 AZAM 0.70%0.2 71 =& ke JERIQE 1 ggo] &A
oA 0.62%, %A 0.61%2.2 JeERIT Oven AZ9} 572 AZ Alolo A 27
2 FF Aol7t U= AL F% B%0) A3 AL I1E FeEe &80
A& Zo] obdrt FEE A wEkA & WA F2e] wstE FA 7] Yaixe
%9 5= GA] ARl fY AeE WEQ A7 FA o9l T2 A%
I RS HHYS & 5 Ak

N

2. Ax dYol| e R H2 ¥ g2

S7HA e s AN Kol AR AE 4 Biks (Table 9} 2-2d] o=
BHOIEA A AlgellM 23 A ARRY Ae ARy FEo Yehhth &
233} o) vlsd g YElI oven E 4] 50T 70°CollA Wl%E %S 1
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(Table 4> Effects of drying method on the essential oil composition of Artemisia

princeps.”
. Shady Heateq Heated. Freetze-
Components Fresh  Sun-drying sun-drying over:—drymg oveno-drymg dr}:mg
(%) (%) %) (70°C/48h)y  (50C/48h) (—507C/48h)
(%) (%) (%)
1-octen-3-ol 3.26 1.3 1.73 - - -
2,3-Butanediol - - - 36.25 42.36 18.13
1,8-Cineol 33.26 17.47 11.52 - - -
Terpineol 25.83 2337 26.62 229 - 23.15
Verbenol - 1.83 2.16 - - -
Camphor - 1.24 1.40 - - -
1,3-cyclopentadiene - 2.61 - - - -
Borneol 8.16 17.63 18.99 235 13.73 18.96
@ -terpineol 5.18 10.92 13.64 - - -
Heptan-2-ol 0.60 329 4.04 - - 343
Phenol 3.59 5.67 10.62 9.59 2.67 239
3-Cyclohexen-1-ol 52 5.10 7.45 - 2.71 8.68
Germacrene 1.56 1.08 - - - -
B-Selinene 0.59 0.98 - - - -
Ca.ryophyllene ) L64 ) ) ) )
oxide
Heptadecane - 1.24 15 177 - -
Octadecane - 0.76 - - - -
Caryophyllene 2.04 - 1.7 - - 5.33
Ethane - - - 221 3217 13.58
Hexadecane - - 1.5 - - -
Sabinenehydrate - - - - - 3.95
3-Cyclohexene-1 - - - - 6.37 -
Nondadecane - - - 1.96 - -

% Harvested on the late in May.
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%) Az Yol e FA W IE

Fo] FEHAY AslE A sje)EE Byo

Az 2] At £294 oven 2247 =
EANZL Sl vlgte] Aulg APabgo] Az 3 Fol AEE 7Havt Hdvw
Kim® Choi(1985)7} 118 A7} 28 Ao] ohdr} 3251} o]
U2 Az glolA o AT AEHoof & Aoz ALE T 1-octen-3-0l A
& T SN 247 1.3, 1.73%7F FaEo ey tE Az delxE
A8 AEEA) AUtk 1,8-cineol B AA] F9} A 1747, 11.52% T8
Ao = Uehton) e Az WgdMe 552 %3tth Boreol JE-& KA A
BN FE8 d dROE 238 S0l Y7, 52 Az uhHA Bo] I8
AL eI oven 212 el QoM 50Tl 13.73% Il et 70°Col
A 235%2 o] F43] s

Alcohol 721 terpineol-2 U713} &7, T2 7AZNA Zo] 85 Ao = Vet
a@-terpineol /-2 ¥} SHNME AEHYYo} T Az WA= YeERt
A 23ttt Heptan-2-ol A3 &2 2 2571 39 oven AZGAE JERLR
etk

T S A phenol - A2 Wl wet dhge] xlolE Yo}
AN 10.62%2X FAHA A vebdoh oA B85 ATl By
WEAE 33t 8497 HlEvie 4RaA7} oks EI(Seo et al. 1999)9) o]
HEEE FAA0] S-S ¢ o AU AFHIEEZA Y] AFR-S 918} rosemary
o} sage F2E9] 7% WA 25kS AR AAZAEA] 7] Chang et al. 1977)0}
Huggles ooz A S 143 FS 23 e £ o8 AA A
BEA G FAsAZA A7) 9% 7FsAol otz Ara s

Terpineol, a-terpineol 5 T}HFSH terpencidS o] thak ah§-H o] Q= AL AL
o] kRO ZA P ole} A8 Ef9) ) uhe Uehitia & 4 glok oEA
38 AGelde dgde F2 A% 4& 23 A HEd o] "olAE
AE2d dskg 40 FUIE dta BN e Ayt &k

B3} caryophyllene-oxideZ} FZANA] 1.64%, ethaneo] 70°C oven ZAZ, 50°C oven
AZ, T2 AxA 42 22.1%, 32.17%, 13.58%7} 48 Aoz YehdEy) ol
71E9] zot BEY Bue} FARE %S B tKSong & Kwon 1990). 3 o] A
< Kim(1996)9] R.aio)] ojshd 7] AR 3% 4o A ALLH diethyl ethero] A
4] FAHAL 371 B9 LG5 o¥ Rojgkm Bud Ad} 2o Ane
A AR HA

fle 292 Hol AR 5 B 54 4RE duA she Aol whel Az g
Ago] aeElojol & Flojch

A&
o
2
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O
3
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V. 2
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U H=
%o @ Aoz WY ATE RS gl o2l Hatd) BI AZo)
RS A o] kg AB2Ae) HF0] YL UF AUk B AFE %
)= o

| SRt A28 B I YgadM Nzg AT A=A

of RuE ut7] g8 EFAZ U T8 2 o] YukAel Aot e}
ATolA A BA %o Ao 50, 70T oven 7AZ0NA cineol 22 AH 4
ol %ol FEHE AL & 47t AN 23 B Y SHL a3 o]
Ak 53] F0LE cineol FiFo] 41213 Axt} FoJE O} terpineot & Z7131HS]
o mEby 2] Az S S0 Fotn AZEHAY gk 1 Fol 1t
e 4] vk 2ok 2 A gl A AlACE 8 4, 3R T
SHsystemS TFE3h= 71AISE Az A Ajdo] ZFoizjor dim Bt F7h
GANAME 571K Az vy & FEHI e ol ¥ FYZ R Fo A
2 ol AxA7E v} A Ed AFHZ Y systemS TEHETOE
A & 3R] ol AR HEL fE3 Aoz AR HY B WAE 913l Fn}
oy} #H5E Frojstoiol sick. Az W] mel AEL-L A o7t YA 2t
th Az P wEt AR &l ol Qe AR FRE 09 Ao]E Bged
1,8-cineold} W-Ado] Fol A2 A o] 8-HE terpineold] 790l BF AZU &
AoMe EA3H oven xR} WEAX AlBANME 2AY 71 Uk A
B3F3HdE Ad phenol -2 A2 o) wie} grake] xtolE et 27
10.62%2A A8 A Yepgdth. 242 Aol vlEy] CE oven FAZ0NA <%
50% AL R 71 ol 743N T WE AZRE 10% AEw 24k o)A 4
HE vie} 2o] Az el whel AR AR 2 &3 vEl C SR 2JelE u
BRI o]H L& &3l Azl s 54 AR et Az WS 28ty
AF Aol ookE 9 3, 183 AF PANME FQ FAE ¥ AuEEA
AR A7 Tl A& 4 Ag Aoz ARIAh aYuE o] AF ARE
Eg ol A7 U well-being Al 2t =19 A74<] AAQ EHE £
7] % A AE REA L FNE, F¢AEAY 9F3E T 5 e

7} o]Fojxjor @ Ao g s

DoHE rfE off

)

4]
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