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Abstract

Mentha spicata, Ocimum basilium L., and Rosemarinus officinalis L. were selected as subjects for the study, and
analysis of rosmarinic acid contents by HPLC analysis and the fragrance components of each herb were compared by
GC-MS analysis. It was prepared and cultivated in a herb farm located in Sacheonjin-ri, Gangneung-si in 2022 (Fig. 1)
before flowering, collected in the summer, stored at minus 20C, and dried 50 g each. The analysis was requested to the
NICEM analysis room of Seoul National University to obtain the test results. Through the above study, HPLC showed
that the content of rosmarinic acid was 555.53 mg/Kg, which was absolute, 27.12% in rosemary for 1,8-cineol in
GC-MS, and 32.44% in linalool in sweet basil. For eugenol, 23.11% in sweet basil and 19.92% in rosemary were found in
a-pinene. Through this study, it was verified that spearmint, sweet basil, and rosemary contain a large amount of major
ingredients that act on concentration or brain activation.
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(a)Mentha spicata

Rg3 Aol 743te S4tol st 75 MAA-8S
Ho] A7) AEo=2 A IR Fitof 7|5t
Atk B ESITH(Sung et al., 2011).

St FQ=7o] WS Fo thste] =, Y&, vl
Q= T "= 5 67l sl 10~154] B8
e s 4ol Zthste WS4ES ARG 23t
(General affairs and book bonven edition, 1987)
W8S 3ot Hlgo] =8 o] 739 84.8%
2A 7PF =3kom, ml=o] 81.3%% FHARZ LE
St G2 A 62%, B THAE= Z4ZF 50.0%,
37.6%° Bt Ao = HAHHKim et al., 1993).
g A9 =2 WS AAHeR FEglo] 55
St S-S ol & U, FAHHA SHA HE
ZtEH 52 SHAAAHES FASE, 7%l 7o
st eutet A e dFEeR A
(Lee et al., 1982; Kim et al., 1984). ©]etE&Eo]
AFERL7 7 e SABHH7HPISAS] 2
I HH(Lee, 2006) et §F 154] g3 9] ¢17]
ot 8522 AA 5770= (OECD3 = 307h23h
7t 19] 2.2 YERG O H(Kim, 2009) o]+ &
B =2 wSdo] AT 52 & 4 Ut

ojetgo] =2 WGH= HtEA] FHtelE FHE
23 7IH SHAAHALE =ol7] et 4t =
o] o ZgE o] Q= HAAAEL] JH Ho] EH
oo Hast SRS Aot dFA] T E AE

ATt Zrolz] grotof gkl A#{A it olof tist

(b)Ocimum basilium
Fig. 1. A herb plant grown in open fields (2022.07).

o] Aol BAbGo|L} oteEe AT 028 E F
= TRopsh HPolA] AlES o] 8 olzrtae A
2 0, RN 2% A4 o] S &Y
A F2E QAE AR el AL A

2+g, AHAAAE A5 (John, 2018) A7 4
9] HEgy 798E AR TREG
(Moss et al., 2003).

oo & Aol el =2 wSE} &4
Fof Zetsto] Tkt 518 FollA] T8 B3]
719 HFES P71 deS ot vt &
HAAY = ATOWIE(Mentha spicata), 2~HEHRH
(Ocimum  basili cum), EZ0V(Rosmarinus
officinalis L.)°ll &75te] A5 ZPstct.

Ao E(Mentha spicata)+ Lamiaceae®l &
st= thdAY slEolm Wt &(Mentha spp.) AEZ
F2 ulgo] AzJo| 1L H F4, Ak FoIAE A}
Ayt (Zhao et al., 2013) S2UolA . et &
olsit}, AT HFaS T Pl A=F
fElo] QA1, F=2 e 9 HEH o=} FE o]
FAY AEo HEAR 2ojn oildede oF
2, B 9 oJekRo . Aeltk(Kivilompolo and
Hyoty lainen, 2007). S=ollA&= & &+ o< 9t}
ARt EAE 7HRAA §lof, 382 AlAskr #)et
== WA st IS A|Ast] mEE 7iRSHA 5t
I F5Es SEAA FE ZOE AMBEo] gt
(Mahboubi, 2021). &ToFIES] ekt 75 F
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Fig. 2. Sowing and germination status(2022.05.02.).

Table 1. Ingredients analysis of the open soil

Sal pH EC oM Avail. P,0s Exch. Cation(cmol. kg™
° (1:5) (ds m") ke ) (mg k') K Ca Mg
Sample 6.3 0.1 20 101 0.48 6.2 2.2

Soil composition analysis according to the standard analysis method was commissioned by the agricultural technology center in

gangneung (May, 15,2022)

r

FHE 243l giEdEd F8 AR Fode
limonene, 1,8-cineole 5(Kang et al., 2012)%] H
Eno|Ee} fE3dEe] Attt Ak SEQl
B2t Rosmari nicacid) S(Menyiy et al.,
2022)°] thF REe] ok ot Fief PAsh=
AEAQ] oefRoy AEFo2 it AL glon
2 oot &A1 A7t a4H ek
vP(Ocimum basilicum 1) B23 482 A
AANA AuiEE 184 220 2(Kwag, 2001) 1}
Abasi)E BAFE Eoh= e HpEH A
(basileus)olA  FH=AHCho, 1998). HPE-Z
50~6001F 22 tEZAQ] Zo] Sweet basile]™, 1
¢] Dark opal basil, Lemon basil, lettuce reaf
basil, Holy basil 5°] %.2™(Choi, 2008) 1 F°ll
Sweet Al HHE2 | ZLrt 7V TR Aeg H
15 vF Qlti(Arctander, 1969). 97]ol= 8=
= ok Qlo] 11 wlE=3tEat EetE ol B 2t
et ZdE AAS Y 5% Aeo|ES} ol AP
2|42 2§39t Cook and Samman, 1996). EgF
E2 AAET FIRELO|ES] X5 ZHAAL glo]
(Calucci et al., 2003), AHg-2t]-Z-2 AAsHAY 2
gz £45 AlFste] F4tE1sE 7HItHChoe
and Min., 2009). F4E2 methyl chavicol,

[

=

1,8-cineol, linalool 5°1™, oF2]&-8-2 719], %174,
TEAgo] Alal, delA FES oA e Y] )=
o2& WA st F5ol &8st ofart lee=s
22 vpAIH A7 £F B ofet U &
7} okl &eA ltHLeung, 1980; Choi, 1992).
T3t SweetHHoll= 220t N Rosmarinic acid)
o] ohF FFEA=dl(Park, 2008). Ocimum <°f
ol g4 Caffeic acid ester 52 sFZ(Bais et
al., 2002) @4F2t71°5(Chen et al., 1992), FE5&
2(Kelm et al., 2000)5 %2 &5& 7HA]a JA|qt
o] 83t A= Mgt ZAor HojZit) otk ¢
ojvf B, JE]1 Aldede ERSH WekdEo]
ol ZF ZEAEolY THAECl Arkska
(Nakatani, 1997). 3=, HI%F, X<, 2§ &=
9 Algof AlE, oJofRe] de] ol&Ei JUth
(Leung, 1980). &4 Hafxol FxE &/}t
= 28l tigt A7 - mjH[ste] 241 At
7 8-k,

R 2ut2l(Rosmarinus officinalis. )= B&3
(Lamiaceae)®ll &5t thaA 5|82, 4427} 2%
o dAftelH vl 7Y A & 4 e SlE
% Sholtt, 2R E 4HESH 555 @719 2=
npel =3y g HAE AASH: 2FAR A0,
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Table 2. HPLC conditions for analysis of Rosmarinic acid

A

L zoE

Ultimate3000 HPLC (Thermo Dionex, USA)

Instriment
Software Chromeleon 6.8
Flow 1mL/min
Column
Oven 40°C
Injection volume 10ul

Gredient

uv 280nm

Inno C-18 column (Youngjinbiochrom, Korea, 4.6*250,5um)

Buffer A(0.1%TFA), Buffer B(Acetonitrile)

Table 3. Conditions for analysis of volatile components

GC (Gas Chro matograph)

Trace 1310 (Thermo scientific)

MS (Mass Spe ctrometer)

TSQ8000: Triple quadrupole

GC-MS/MS SPME(Solid Phase Microextraction)

Column DB-Wax(60mx0.25mm 0.50micron),Agilent Techmologies

Injector 250C, 2ml/min

Fiber PDMS/DVB(polymethyl siloxane/Divinyl benzene) 65um, 23Ga(ponk)

Library NIST mass spectral search program for the NIST/EPA/NIH Mass spectral library version 2.0g
A2t A, e ol AEe B oldat Zgo] AmolflE, AQEHM, 2xuigE
E4E =ole Aer d9A UtkElena et al, Artder  AdAPstel  2RurAANRosmarinic
2000). B=ute= gHEele] 7P AEshe SlE acid)®] Tl tiote] HPLCEA T GC-MSEAH
(Park, 2007)=A diA|eJste] gt Eopdl A= O & 7} 5|H 9] 7] dtol tsto] b= Blstd
(Aroma therapy)o|Xl 2E# 25 siastal 712 of T AdedR EAIEC] AlE3 | DALY A
FPA7= T BAA Az Wol AREEI ot FH T8 AT & ATENE H]Lo}ﬁ_]_ &
(Woo et al., 2010). 8] 2t 2 A mARE2 7] = A58 EolH T %S "a = ste &
Sl SN 22oRlo e s, Aol ARSI, S0 UE A Ak s
A 12, 2up sHgEo] ele o ol meE HA 517] fIgt k@S 52 SIS Rkt &8 ikte] V)%

stal, 73t o2 HYFES =ol7] o o] 2=
nte] 3ks E3Thal @E}(Simbley, 2003). EgF 7

A

7 Aol gt g 2 =ula) s Heg ApdA 2
oL 0|1 7|YEE Eold a1} Qi A1

R E %t Nematolahi et al., 2018). ©|& A5t
So] FxjgAdste] Hest oFEehy A4S Y F4
A= Rosmarinic acid, 1,8-cineol, carnosic
acid, limonene & THRF AES0] &4 Qt
(Duke, 1997). 5] 2xutg]df -8 EgHE=7<]
Zzuatst 24l 220Rs 52 A PAEH
B ZEst kel aaph oty B2y Edoh
1983).

(Inatanl et al.,

2 Adof AT A s|BE= Fig. 19149 Zol
ATloYNE(Mentha spicata), 2~AEBF(Ocimum
basilium L.), 2ZvVe)(Rosmarinus officinalis L.)
22022¢ A ArdxIge] ARt sl B sdol 4
Alsto] et & S AJZE]7] A o Fof] AjF s}
o] st 20Tl Estal, 242t 50 g4 52 x5
AHgStsTh 242 A&t NICEM 244 2)=st
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Fig. 3. Chemical structure of rosmarinic acid.

Table 4. HPLC cromatogram of the Rosmarinic acid of contest according retention time in Rosmarinus officinalis L

Ret.time Peak name Area mAU min Rel.Area Amount mg/kg
12.24 Rosmarinic acid 032 100 555.63
(Spearmint)
Rosmarinic acid
12.24 ) 0.03 100 57.53
(Sweetbasil)
Rosmarinic acid
12.25 0.08 100 159.47
(Rosemary)
o AAMEA AaE ATt phase microextra ction) amber vial°ll A& 0.5 g

2.2, Ml EQ¥

ZAA FlRE
Aste] 2022 49
o &71

2). Ee
3} o]

glo] & B30 AEE 2L A
shEste] ot B 2L 7} Edlo]
5 |57k el Aol ol AlstelthFie.
54 U714 MEe] olzlste] Table 1

[

—
EEEAMOZ BAS

23.
2.3.1. HPLCO]| 95t &4
AR ATlollE AQEHEE 2 XufEof

e RN FHEAESEEQ] 2xuarst
(Rosmarinic acid)® &35S £4517] Yl8iA 52

Azsto] BAT BT 42 Z0lste] 22} 30 g3

80% Methanol 1 mlell =9 G0EZ 221 &
607t shakingsto] AedS AL, o] 4

off
oH
_]

=2 o ol

&
0.2 um membrane filter2 1}5te] HPLCEA
A28 HPLC conditione Table 29t #tt.

2.3.2. GC-MS 0| 2|5t &7 | 422N
FH[SE BT 5 (FEAX & E4) SPME (solid

< Nacl 0.5 g@ 4 ul 1,2,3 trichloro propane (500
ppm, internal standard)= HI5HY] vortexing ¢t
S SPMEC.2 7] A& S st F71A3E

EA0f) AgH GC-MS ©] 717272 Table 37} 2},

al
=

3. ;& An

&P o] Ao E(Mentha spicata), 2E
BF(Ocimum basil icum L.) 2Z8te(Rosmarinus
officinalis 1.)°l &9 FxgAst JES EX517]
$3ll HPLCE °©]8¢ fl=3ltEel 22utd4t ok
ZFS ootstart. olet HEo] SPMEZIHE o83t
GC-MSZ 7| w-g 2Asto] Z} 5]He] 4 i
Holql= A=l thote] DAY HSH A=t vl wst
St

a2

3.1. HPLCoj| 2|5t 2=0f2l A{Rosmarinic acid)
=4
22O RA)LS
sto|=EA] =g
C18H16018 ©]tt.
2AORHARS 1958 2 Znta]ofA] A2 E2|E

HE=slgtEaz sHgAtat 3 4-
ZFEATY]  estero]H EAMAL
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Spearmint. (Mentha spicata)
Sample Name: spearmint. Injection Volume: 10.0
Vial Number: RB3 Channel: UV_VIS_1
Sample Type: unknown Wavelength: 280.0
Control Program: HPLC Bandwidth: 8
Quantif.  Method: HPLC Dilution Factor: 436.6800
Recording  Time: 2022-08-30 16:10 Sample Weight: 1.0000
Run  Time (min): 35.00 Sample Amount: 1.0000
70.0 0830 _Rosmarinic acidé=2LH ) #10 [modified by usar] YV VIS 1
oAl WA L:280 nm
50.0-
37 .54 L
] ™
- o
] T
250~ A
4 E
B
B
12,5+ é
. ' h
0.0
1 i
-10.0 — T T T T T '
0.0 50 10.0 15.0 200 250 30.0
No. Ret.Time PeakName Area Rel.Area Amount
min mAU*min % mg/kg
1 12.24 Rosmarinic acid 0.317 100.00 555.63
Total: 032 100.000 555.63

Fig. 4. HPLC chromatogrem of the rosmarinic acid of contest according retention time in spearmint. Bold numbers on the

chromatoram are the peak retention time identified.
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Sweetbasil. (Ocimum basilicum L.)

Sample Name: sweetbasil. Injection Volume: 10.0
Vial Number: RB1 Channel: UV_VIS_1
Sample Type: unknown Wavelength: 280.0
Control  Program: HPLC Bandwidth: 8
Quantif. Method: HPLC Dilution Factor: 495.5400
Recording Time: 2022-08-30 14:58 Sample Weight: 1.0000
Run Time (min): 35.00 Sample Amount: 1.0000
120 0830 Rosmarinic acidi=zlLh) #8 [modified by usar] UV VIS 1
T mALl WL 280 nif
10004
3.0
%)
6.0 -
-
i
2
1 £
4.0+ E
=
297 Ml{
] "-\-\_j,‘l'
po-p— ﬂ
-2.0 T T I T I il
0.0 50 10.0 15.0 20.0 25.0 30.0
No. Ret.Time PeakName Area Rel. Area Amount
min mAU*min % mg/kg
1 12.24 Rosmarinic acid 0.029 100.00 57.53
Total: 0.03 100.000 5753

Fig. 5. HPLC chromatogrem of the rosmarinic acid of contest according retention time in sweetbasil. Bold numbers on the
chromatoram are the peak retention time identified.
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s2urgdite] £ 28-S B
AL w37, i, A
2, F LEET], & 8%
4 gaHE 2kl Q)tH(Tsukamoto et al., 2018).

5| 22ut4te] 4tehsE-2 Vitamine E 2= H
ot Ao g2 AmEifolut 13to] oo gkt gloj
o] o] 851l Ith(Park, 2008). ©l¢t @A A= Ay
&S STHIA AR ILEEE AR =M H2028
REE C6 AFUA L] ASFAEY AT Aot F
TH COX-2 &S fAsty, nEZEER oL 55 ¢
24 A Ao AFEATHLuft et al,
2019). =2zt (RrARe &0 &she Aeol
A& 2= E=w(Gordo et al., 2012) 2=nf2] #
ofyet AxjodlE AERR L SfEof g A
28 285 5t ot ZHzte|| EE AR T A
A Bt v o =2 RA)RHE HPLCE
ol-gste] 1 S AT HPLCE 340l
EAZE =R] geng Bxjeko] F B EAd L
Abgo] 7FsshH, 2=t TA gl §ui7t SoliE=
AgEe 25 EE7t 7Hsd AR olt) Table 4014
o %0l 1 ml/min®] 5 SE2 A8 FUFS
10 ule= FUstA 3027 245 A1 Axjotyl
E(Mentha spicata)= RT 12.24 min®l 555.63
mg/kg® 7V 2 s EACH(Fig. 4), 29E
YHA(Ocimum  basilicum L)< W% &2 57.53
mg/kg®l TFRHHIHFig. 5) ZEZ20Me(Rosmarinus
officinalis’= RT (Retention Time) 12.5 min®ll
159.47 mg/kg(Fig. 6)2 4= At

= o

M

3.2. GC-MS of| oI5t 7| d&E &4

3.2.1. AT|Ot2IE (Mentha spicata)2
Axjofl EQ] g7 dw-& A5t flsl SPMEL
ZASI] GC-MS peakE Retention Time(RT)
AFE 22l A5t d1E A= F 58FY]
o] ERIET 1 F dREel M =2 A
iperitenone oxide(2)7F RT 51.29°1 63.66%
=4, piperitenone oxide(2)= EHZH
JgAlel BAEl= 4tAastE HEolER d-7
dozRE WEX ASZ(Silva and Camara,
2013) oF FREAT. I o222 E p-Mentha-
1,8-dien-3-one®l RT 46.47° 3.99%, 1,8-Cineol

WYE 2y

0|
=

d

oL
Ehs

U Az ok uE KU
N
ol

s o
o

%3
D

S

K

L zoE

o] RT 19.38°] 3.64%%t}.1,8-cinecle> &= F
A Qo g FAYJEOA|TF E5] WIEFI T UAY

ke frIslER IdS 2 st d(Borges et
o

=

d

kS|

al., 2019)°18l0] A174&44E A £°]1(Ryu et al.,
2014), HEFol et J4RE a5o 2 5|gg 41H
4L OSAZ 4 AHChen et al, 2021).
D-Limonene< RT 19.01°l 3.22%% UWEF}OH,
D-Limonene< R E|2Ho|x, 21g2-go=2 44l
= SHANA 2EYAE da, FoU FUEES
BtA] 7101, Qo] MrEA] 4w o] EAtE|A A
24A7r Fof| 2 At EX ¢tk (Canbakan
et al., 2008).

2 1|oFH E 9] DAFS] AdE 28]} H| WA carvone
o] 54.96%% 7§ =3 IohEo] limonene=
22.59%2 Yeht 25 tE A3E Hok=t, o44d
LAY 22 FUTN Al EolRte AR g 7%, F
Folu AF Al7] Soll et 7] Adio] AT AR
H|9] Zpol7} F Aoz dHA Sli(Zhao et al,
2013), T =24 oyt =& webA & 2o 7}
J2-2(Jang et al.,, 2011) &1 & &= AUt Area
ratio®] E-Fgol B2 2 o= A9 1070 A8 &
o Aejs] B DALY 8 AJ=1} H| W5 Table 5
of] 71&sk3int.

3.2.2. A2|E H&(Ocimum basilium)Q| &7 |8&

AQIEHRES] 3] RS SPMESRE st
GC-MS peakE Retention Time(RT) ¥ TFHS &
2] A5t AIE A=t F 6159 F] FEol
SI= T gaEol 7FY =2 =2 linalool®
33.24%%3, 1 Y3O2E eugenol®] 23.16%,
cis-a-bergamotene®] 14.98%%] Ho= Lgro
™ 1,8-cineol®] 4.58%%=2 2 eIt DAY A&
ZAHE Hlus] B 7Y =2 422 linalool®
59.29%°1%3, 1 T2 1,8-cineolZ 9.6%= &
QEo] IR = A= T 249 AuE Kol
= AL 1T 4= Tt Table 6ol 4911071 3=
= DAF A} vl sto] 7] 4ot
o] offld e e =2 Zut ¢
259, AAHZN 2 Fol 58S F
A7)z & F2 ARE Hth(Oh, 2006). £
oH3H 1,8-cineol®l linalool(2,6-dimethyl-2,
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Rosemary(Rosmarinus officinelis I.)
Sample Name: rosemary Injection Volume: 10.0
Vial Number: RB2 Channel: UV_VIS_1
Sample Type: unknown Wavelength: 280.0
Control Program’ HPLC Bandwidth: 8
Quantif.  Method: HPLC Dilution Factor: 495.5400
Recording Time: 2022-08-30 15:34 Sample Weight: 1.0000
Run Time (min)- 35.00 Sample Amount: 1.0000
0.0 0830 _Rosmarinic acid{:=2LE) #2 [modified by user) YV WIS 1
TmALl VW L.280 nm
30.04
20.0+
10,04
-"\-l—\_l,.__p._“_.
20 | I | T T -
0.0 5.0 10.0 15.0 200 250 30.0
No. Ret.Time PeakName Area Rel.Area Amount
min mAU*min % mg/kg
1 12.25 Rosmarinic acid 0.080 100.00 15947
Total: 0.08 100.000 159.47

Fig. 6. HPLC chromatogrem of the rosmarinic acid of contest according retention time in rosemary. Bold numbers on the
chromatoram are the peak retention time identified.
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Table 5. Volatile components identified from Mentha spicata Data File Name : Mentha spicata

Experimental crops D Company
Component Name
RT Area RT Area
B-Myrcene 17.487 2.39% 15.110 2.23%
D-Limonene 19.013 3.22% 17.662 22.59%
1,8-Cineol 19.380 3.64% 17.781 2.07%
1-Octen-3-ol 27.600 1.25% 23.439 0.14%
Caryophyllene 33.883 2.74% 43.421 1.37%
Germacrene-D 39.653 3.47% 42.241 0.71%
(-)Carvone 41.190 0.11% 32.343 54.96%
p-Mentha-1,8-dien-3-one,_(+)- 46.470 3.99% 15.986 0.07%
PIPERITENONE_OXIDE 47.290 1.77% 32.696 0.29%
PIPERITENONE_OXIDE(2) 51.297 63.66% - -
Table 6. Volatile components identified from Ocimum basilium Data File Name : Ocimum basilium
Experimental crops D Company
Component Name
RT Area RT Area
B-Myrcene 17.483 1.12% 15.913 0.85%
1,8-Cineol 19.380 4.58% 18.723 9.6%
1-Octen-3-ol 27.600 1.52% 23.713 0.09%
Linalool 30.963 32.44% 23.459 59.29%
cis-e@-Bergamotene 32.973 14.98% 45.678 4.5%
a-Terpineol 38.247 1.94% 29.9 0.77%
endo-Borneol 38.747 2.33% - -
Germacrene_D 39.647 1.69% 48.729 2.34%
y-Cadinene 42.427 4.18% 50.957 0.09%
Eugenol 58.900 23.16% 40.555 4.46%

7-octadien -6-ol)< oAl e Qo ofsF e B
== E&_gﬂe@ ogFe 2 stolzte oFFzke A

3, FEUMA, Fe2A, FAEHA, TH A% l_lﬂl"ii
;i.}%(Avensyan et al., 2017)°] & ‘:]' 1 HAYE
B ASIAEAE Fo AL *ﬂi/\}Eé(Apop
tosisr& FEotal g Al2E BS, Axute npas
Sto] FAEIE e, 7 A% Hof 5 2-&
S22 ANE HD I Eo]m] 211 EAd2 ot
FAA G FAEA| 2] Hx 2 BA 2 AR 4= ool §F
HAn et al., 2021).

3.2.3. 220}2|(Rosmarinus officinalis)2| &f7|d&
1
ey |

gzope]o] Yr|PE-S SPMESR EHJF &
GC-MS peakE RT ¥ ds F4dd ZHE
Table 7°1 7]1&5t3 ‘:}. Z60%9] F71/d=o] ERlE
Ao, 71 el =4 vehd A2 1,8-cineol
2 RT 19.43 min®ll 27.12% %1 122 ¢-pinene
O] RT 12.32 min®ll 19.92%, p-cymene®] RT 21.77
min®l 5.36%, D-limonene®] RT 19.02 min®ll
2.83%% A= DA AEERGHE HH
1,8-cineole®] 53.72%= 7Y =31, Ith°] @
-pinened} camphor®] 11.40%%} 9.70%%2 et
A 25 g S BoF3ITh Table 701 449110
7N ‘32 DAF Ao} Blwste] 71&skelnh
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Table 7. Volatile components identified from Rosmarinus officinalis Data File Name : Rosmarinus officinalis

Experimental crops D Company
Component Name
RT Area RT Area

a-Thujene 12.320 2.59% 11.970 0.15%
a-Pinene 12.320 19.92% 12.414 11.40%
Camphene 13.927 3.41% 13.272 3.77%
B-Pinene 15.523 3.68% 14.835 4.26%
B-Myrcene 17.493 2.45% 15.460 1.25%
D-Limonene 19.027 2.83% 18.070 2.02%
1,8-Cineol 19.430 27.12% 18.270 53.72%
p-Cymene 21.770 5.36% 21.912 0.03%
endo-Borneol 38.760 5.06% 27.509 2.73%

Levoverbenone 39.890 7.68% - -

Table 8. Compounds from Spearmint, Sweetbasil, Rosemary identified by HPLC & GC-MS

Rosmarinic acid(mg/Kg) D-Limonene(%) 1,8-Cineol(%)  Linalool(%) Eugenol(%) a-Pinene(%)
Spear mint 555.63 3.22 3.64 0.22 1.09 0.54
Sweet basil 57.53 0.39 4.58 32.44 23.11 0.15
Rose mary 159.47 2.83 27.12 2.05 0.11 19.92

MARAZIHWHO)Ol TH2H 252 2 AAA
S AFEES] £ U9 F ofE AAIRITS] oF 21%
o dFZ vA= AR ¥EA UtkBerton and
Nestler, 2006). ©]& THYAEH Ao 22uldt 10
mg/KgE " SFof Foisto] S off sfinf &
fe A7 GRS =Fo] WEt A, A5
g o HES FlEAA 258 NAAT=(in
et al., 2013) 9+ A St} o|gA 2=at4to]
o g0 AEAA| 2o EAA oekRo] g%
3} 55 4 IH(Oliverira et al., 2019).

ol

il
u:] 11%23
Table 83+ Zo] sttt dHley dES
7V giretA A-gohs 2xutdike Anjoptl Eof A
555.53 mg/Kg9] =2 e B, 22nutE|oA
= 159.47 mg/Kg, 2$1EHFE2 57,53 mg/Kg& &
ol Ed] Hgl ¢F1/10 HZo] ALaFo] HojH Tt

M 7] AollA ol gle Figdste] e
sto], AmjolglES] £ E<] limonenes AH/3E
100%°ll thaoto] 3.22% Z=nte= 2.83%, A1 EHH
20.39% 5 H2For Hoix| AR A2 oF 60
AFTOo R Tf =l gl vhaFet ARl A vERt 971
o] 23 Hofil= 4¢lrt. 1,8-cineol 220t
2lol|lA] 27.12%8 B0 AQEHT AnjollE
oA 4.58%, 3.64%= LIEFSTE A9 EHME O] A0E
¢l linalool 32.44%2 "= &4 2o,
gznte]el An]olRIES A= 2.05%, 0.22%2] -
22 BTt eugenol A9 EHM oA 23.11%2] &
fFor HYW AnolESL FERmbg|oA=
1.09%, 0.11%= ettt a-pinene® ¢ 2=u}
oA =2 TFRHFE Hof 19.92%2 HHoH, Ad
OIFIES} AQEHF A 0.54%, 0.15%F H.3ltt.
ol/de] A+E F5t & 4= Qx| HPLC 2= A1
ofIE: 2xute|ike] Hfae] 555.53 mg/Kgo =
AfH S Below, GC-MSOlA &= 1,8-cineol
o tiste] 2=ut]of|A 27.12%5 E 1, linalool
A E oA 32.44%E YEFATE. eugenol®l Tist
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