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TRkl A 2] &84 Limonene

Studies on Efficient Extraction of Limonene from Citron and

Immune-modulation Activity for Development of
Environmentally Friendly Material

Ahn, Jong-Ho - Lim, Hyun-Hee - Hwang, Seong-Gu + Nam, In-Sik

The objectives of this study were to find out the best condition of extracting
methods of limonene from citron and to determine effects of limonene on immune
modulation activity by measuring cytokine secretion using RAW 264.7 mouse
macrophage cells. When distilled water was used as a solvent instead of organic
solvents to extract limonene from citron, addition of refluxing process to simul-
taneous steam distillation extraction method was found to be much effective in
extracting limonene. However, it required longer extraction time than using other
organic solvents. Limonene extracts showed increased IL- /£ and IL-6 but decreased
the TNF-a gene expression in limonene concentration dependant manner. How-
ever oral administration of limonene extracts to mice did not influence significantly
compared to control in in vivo experiment. It might be due to that the mice were
kept in well controlled and complete environment. Limonene, a natural material
from citron has been approved to have a immune-modulation activity in the present
study and have a potential as a feed additive that is environmentally friendly and
no harmful. Further study with protected limonene, for example, for the protection
of limonene from oxidation or bypass the ruminal degradation in order consequently
to increase immune-modulation activity might be useful as a further research.
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A MARCE YA o 2 g A e $-H7F FoistiA] Kok kg
of thet Anizte] #AH FoE Skt
o] AAY =Ho| Ha U} A FH
FEslA] ka1 238 o] E9 A B =0l HE AN E v SH(Platis et al.,
2019). 3 AH|ARe] SR = X8 sl AFY kA B A3 2 A o] Qlof
T o] thado] Aot o= E3] ksl AREHA] £k AFo 2 HE fuE e AH
oluf b T AIZE H WIS AEA MAZHCE A AAAE Ha o *
74 4] A o R A AAHCE HE FEES B e IS dd &
oA 1ES ARG FH AEE FAEE S HRT A8 AR F7HAE AR
UTH=E HellA of#go] AUTHHovi et al, 2003). AAES ©]-&3 Z+F FAA A EH &
A ZAEZ 2] sfuto] A eFouy} 2]FR-okol| A &uFs] A (Gomes et al., 2019; Sotomayor
et al., 2019), Y=o o]n] A|FE I o} F4b Hofol 4 o] &3t AA XI5}

A o) EAZE FAMAF ] ALko] % Hdolgta & & Q1Y) wiEo] AaAxlstd
A Fved, 995 =2 59 Mol AlE d
E4L& F2 Limonene©] 2= Essential OilS T O 2 /313 Q&= A FollA
ATH(Kesterson et al., 1971). Limonene 5°] FH3HA FF=o A= #=F/ F
Essential Oil & "] E &I} (Araujo et al., 2020; Doughari and Bazza 2020), & +3o°]
H(Boubaker et al., 2019) T°| Aol AEHTHEA Z-8&7FsA ol wi-¢ Atk
o}-2-2, Essential Oil2 YHbx o7 &iksigdo] glom AAHGZHE 8o
&2 A AH(French, 1985; Elakovich, 1988; Deans, 1991; Caccioni and Guizzardi, 1994;
Caccioni et al., 1995). WehA SUj4t FAboll Al 27 Limonene©] Al Z2] 4% ol WA
T G g A7 288t

B A= AA, £HA-HAAE AEet v o2 T3 & F=9 LimoneneS T4}
ERE 3Fote AH20S Fske AEE At A4S A4, A, 350 E E85tY
AFNA AT FEHOEE AW, 7718

5L 0]-83}%9.°2 1 Limonene

= £ Limonene T+% 3 vluste] HHFEAE 33T EAZ, 42 Limonene

ARl M A8 2ASH7] 95k RAW 264.7 192 T2 M £2] Z2184] 2 Cytokine
J5<

dolr ko AAZ, Limonenes 747 FH3 AL AHE o]&stdd AFTH
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1. Akl Limonene %9 #4x7 &4

(

2 Ao AHEE FAE A sliga & FA s At Sf/AE A
A, AN TOoE FEste] Aol Yo 50C WEae] Bugt F Ao A&
2t & XA (ESM, Expression and submersion method), v & ©]&3F &7/ FZ9H(DEM,
Distillation extraction method) ¥ FHFTE ©| &3 A& FF FZH(CDEM, Continuous
distillation extraction method) 5(Caccioni et al., 1995; Nam, 2001; Nam et al., 2006)2 A-&-3}
o] frAkell A Limonene %9 HA x2S BT oH&F & IAHE
2 B3 AEE #dsA 2l & /\]Egr SHTE 122 ¥ 2% F 4C A1
24 9 48 h WA F FF5A0il 4E)E 2A2HA Bk 29 oile OE AR
ol &7]1a, E8¥ oilel MgSO,; (Anhydrous)S 2o 34 &te] o] RS ¢
3} T}, Filter PaperE ©|-83ted Oil Woll o] 523} MgSO.E 3] AAT & YuA &
Limonene FZ= = /\]'%—'5]'9313}. SujE o] &3 T/ FEH2 ANEE A, 42 H ¥
T+ ASHA 22t B33 3 Heating Mantle QFoll 2+ A 5.2} 8-1fl(Hexane or Dichloro methane)
E 1:52 ¥ 30~50C oA whtstal /9 245 A3IAA round flaskol] 2ttt £ €
=4 MgSO, (Anhydrous)E 2] A3t ko] G- 3] A AT ¥ Filter Papers
o]-g3ted Oil Well o] &2} Mgso4 s AAstL JE3dEF7](R-114, BUCHDE

olgste] 7 SulE AAT F ARE B33}

|

Y-S
AAZ & X3 Xd%%ﬂ(R—lm, BUCHDE o| 43t 1] A Aty AES %éa}%{u},

L F2 Y BaE o] 83 FZHES HP 6890 Gas Chromatography &
o] g3t B39 Y. Columm =4 <l HP-INNOWax (@ 0.32 mm x 30 m) Crosslinked
polyetylen GlycolS& AR8-3+H 2™ Limonene XEFF2 AldrichA2] (R)-(+)-Limonene 98%
(Lot No: 18316-4)& T915t] AMg-3+%h

2. §A%Z2e| WlBA 24715 24 (in vitro)

o MABY 2Y/)5E 2A) stel AT SHBHL =AY

= AEAAE
o} o9 A A Q] RAW 264.72 96 well plateol] 1x10* cells/well 2 #3331 Limonene



FEE HFTEEI} 125, 25, 50, 100 ppmo] HEF AxFol HrlstHon, AR =
213k LPS (10 pgmL)E A EstAth AT =S 2 sEHE AEd 3 37T, 5% CO,
HjeF7]ol| A 48412 ¥R § wiAE A AL 2L WA E Ao} & & CCK-8 &q&
10 pL golF=t}. 37°C ol A 1~4A17F Bl Fsk & ELISA reader 71715 ©]-83}o] 450 nmol A
BEE F435te ALkt

o

Trizol solution (Gibco BRL, Co., USA)S 2|35}
oA 12,000 rpmo. 2 W4l EElste] FFHE FAZ F 5 AR ol WA SATHH
200 pL2] phenol:chloroform: isoamylalcohol (25:24:1)< 4% oH2 12,000 rpmol A 1083 ¥
A Bt e A% & 532 isopropano
o] RNAE HAAAT A" RNAE 100 pLe] DEPC waterol] =<9 % Nanodrop (Thermo
Scientific Co., USA)S Al-&3lo] A aFslHich

cDNAZH 4 (reverse transcription)= 93l 7+ A|SolA =3 RNA 5 ugoﬂ Random primer
(Invitrogen, USA) 0.5 pg/uL 1 uLE F71sE & 70T oA 583 7FEAZ] & vl2 dSof &
T 1 o]%Fo] MMLV 1X Reaction buffer (Invitrogen, USA), 0.4 mM dNTPs (Invitrogen,
USA), 20 U RNase inhibitor (Invitrogen, USA), DEPC-DW (Invitrogen, USA)S A F o]
30 pl7t SA "7 ATE Aol A 287 FA$ $ 200 U MMLV RTaseE H71st & 42C
o Al 504, 70C A 158 &<t vH-SAIFATE PCR ZA32] ti=72 house keeping geneQl /-

m[o
ot
i
e
4
[\®)
()
s
2
>
(U%]
S
]

N
N
s
ueh
ol
ok

Table 1. Primer sequences and PCR product sizes

Name Oligonucleotide sequence (5'-3') Product size (bp)
§-actin Sense ATGAAGATCCTGACCGAGCGT 340
Anti-sense AACGCAGCTCGTAACAGTCCG
Sense GGGCCTCAAGGAAAAGAATC
e Anti-sense | AGCTGACTGTCCTGGCTGAT 0
Sense AGTGACAAGCCTGTAGCCCATGTTGTAGCA
e Anti-sense GTGACAAGCCTGTAGCCCATGTTGTAGCA 2
Sense AAAGAGGCACTGGCAGAAAA
o Anti-sense | GAGGTGCCCATGCTACATTT 08
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actin S AAE AT B-actin, IL-1, [L-6, TNF- ¢ = 95C ol A 105 1 cycle, 95 o 4]
452, 60C ANA 45%, 72C oA 602 50 cycle, 72C oA 10 1 cycle ¢ W3-8 3351
o} PCR9| primer G714 &2 Table 19 YERH AT

=~

FAFEES FoIF vheaol AF WS L ABHHL(n vivo)

Z 20vtEle] HA, 4573 (16~18 g), BALB/c "5 743t 2573 A FH-3Az]
AT Btz °‘4E zh 54w RSk 2T 5
Limonene &% 0, 125, 250, 500 pL/kg® Folo g Bedte] ZFTFo] HH

=
&
e 22 At fFAFEES WY 134 F 21930 E@l’é‘k%‘ :
il EE 2
A2

5. FASEEE Fo kg9 A Ul cytokine ¥ 3}

AAFE F k929 ng dx R0 2 RE FAS AHSIAT AHT A2 F20
A 1,200 xg= 1083+ AR S & -70C o] BAsty E4lof o] &3ttt &4 W IL-14
2 TNF-o T3 £ AH&3te] EAskTh

IL-15 % TNF-¢ #2412 BD OPTEIATM Mouse IL-1/4 ELISA Set (BD Bio sciences,
USA)E ARE3tH oM, ZHEFS], capture antibody$! anti-Mouse IL-1 4 2 TNF-a monoclonal
antibody S welld 100 pL# 231 4C oA overnight A ZITF. Wash buffer2 39 A& &
assay diluentE Z} welld 200 uL2 231 2o A 1A WX AIFH T 0 wash buffer® 3
H A A g & standard®} sampleS 2} welloll 100 LA Fal 2ol A 2A1ZF ¥FX] A1 7131 wash
buffer2 5¥ A 23} AT} Detection antibody$] biotinylated anti-mouse monoclonal antibody
100 LA ¥ 31 1AIZF incubation$t F 5™ A& 3 avidin-HRPE 2}t welloll 100 uL&

]
r

rlo

%3

g

w2

>

g

E
ge 5 308 oA XSt} Wash buffer2 79 53] A3 5 TMB substrate solution
< 100 uLA wellol] 231 302 HH-&A1Z1 H stop solutionS 50 uL/wellol] Hof ¥H-8-& 5
Al 7] ELISA readerE ©]-83}4] 450 nmoll A S3EE =AsIHUTH
6. A EA

B oA Axje] B BAo B B4 g 73 SAS (2001)9] One-way ANOVAE o] &
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st B4b BAS AAEIH o, fol4E 0.05 olstellA AT k] ZFo]= Duncan]
multiple range testE ©]-&3tq HA| AT

1. 3= W& Limonene 3]4%& vl

H2 & A, SuiE o) 8F FRFEH 9 FHTE o1& ALEFTRFEN S o
AF o] A= Table 29F 2k H2F £ AL 12413 IAG Aol A #3] 16.65%, 7
5.13%, A 0.31%2] Limonene®] W}ko ™ 24A17F X3 Ao = 3] 19.49%, -5
80%, A 0.62%7F Utth. ol¢} Hlws] 22 A WHoARE F/{F7E obd Hexane 8-V
]‘Q‘b‘]‘%{‘ﬁ‘ ol = 12A17F HAISE Aol A 3] 18.10%, -5 7.86%, A 1.38%2] Limonene
o] Uk 2417 JAG ol A= 3 23.34%, HF 69.72%, A 2.70%7F skt S/
- @Xl‘ﬂﬂr R R 12413 A ARG 2443 A7 BH A Limonene©] © 5
ZHRoH, FRTE ol &3 BFET 2AZFA B 1.45%P, 33 2.73%P, A 1.07%P,
24AZ N A TS 3.85%P, 3] 2.92%P, A 2.08%P THE Limonene©] ol Yo} SHFHTH
hexane & & ©]&& Aol ¥ E&Ho|rt ATFEHAUTH

rEE

N _qo

mlm

Table 2. Limonene contents (%) in peel, flesh and juice, and seed of citron extracted by
distilled water or organic solvents

Treatment
Extraction methods
Peel Flesh & Juice Seed
12 h 16.65° 5.13¢ 031°
DW

24 h 19.49¢ 6.80° 0.62°

ESM
12 h 18.10° 7.86° 1.38%

Hexane

24 h 23.34¢ 9.72% 2.70¢
Hexane 47.18° 11.10° 8.83°

DEM
DCM 57.52° 13.38° 6.08°
CDEM DW 65.31° 48.00° 10.84°

Values with different superscripts a-e within a same column are significantly different (p<0.05), ESM: Expression
and submersion method, DEM: Distillation extraction method, CDEM: Continuous distillation extraction method,
DW: Distilled water, DCM: Dichloro Methane
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&7 24 MRS 3 FA oA e ELA Limonene 52 2 W)

LUl E o] 8% FRFTZHE 4T hexanes AHET ) Fujoll A 47.18%, 5 11.10%, A
8.83%2] Limonene®] F=F %1, dichloro methane| A= 3] 57.52%, = 13.38%, A
6.08%2] Limonene®] =% 1t} Dichloro methane®| A 339} 3}+8-0] 10.34%, 2.28% T+
Limonene©] =4 FZ5 2™ hexaneol A& Aol AT 2.75%%HE =4 YetRth + 714
S E ARSI S W & Abol= BolA] AAIRE dichloro methanes ©]-8-3F F7HE ©|
ZAoE AIREHAU

T
. -
ZH5TE 0] 83 AEZFFEHL hexane dichloro methane 5 ©|-83 &3 vl
o
= = o]

39S W $e FX9| Limonene®] FEHIUTH I8y SFHFE o8 A&ESHF PRl
refluxing®]ZH= %, 3ok g Dol A4S 247 Fok ks AeE AF 3ot 3
o A 65.31%, 5 48%, A 10.84%2] Limonene®] FEHUTH A 2 A$+= A 29
W vlws| A F ZFolrt gldloy Hajel Ao A= Limonene?] %7} /7T Ee

L& o] &3 HAH W §uE o] &3 FFHFHEES FoetA & AolE UEHHATH

o]= Shinoda 5(1970)2] H 1A FA-2] 3] oA Limonene | 79.4%, Kusunose<}
Sawamura (1980)% 75.7%, Ohta2} Osajima (1983)= 77.10%°|ATha dFRom B A3 o] &
Z} 3] o A Limonene S FF F GCE HFEA s A3 o] 60~70%7F &=
Aol o529 AFAFe} Aol XA TE 121} Limonene®} 22 terpane hydrocarbon &
A& AA717ko] Aoy AH alcohol 2 1 ZhE o] ghaFo] wrolA]=(Shinoda et al., 1970) K%
Rov g AAol| Fo|7F I Qgsirt.

B Ao A] Limonenes FE317] A= 71Eo] Hasitt= A3 A48 ARE AHE

S Ui} ko] Fo] Huig AA stofof sk A, T 7 Al %7} 100C 7
< o= 2 el A= Limonene2] o] WA T gydtt= AL & 5 AUtk &
o] o] AYoA B u FFHFE o] &3 AEFTHFFEHY 4% refluxingolgHes H4 &
2 FEHEG ATlo] A 2 285 +E HHE Joy &5 o] &35HA ¢ SHSF
Tk o] 83l = FF F Limonene?| 3|4ES Y 4 A& HYsI AAK ] Hold =
Holgl Fto] HTh
2. RAW 264.7 v} A A ZE ol &3 FAFEFEY HY7ls =2
RAW 264.7 A} 2 M|Z o FAFEE5S A Estal 48417t st & Al ZAEES
4% 29 FAFEE A wet FY5iA Mz AEAF0] FUtERoH T &
o2 FUleke A2 YEET LPSE WYA=E FE319S o taAxs 43 =
3z FET FA FAFEES

[e)
o = <)
VIS W AESA S TG 2718k fAREE Aelol )@ Melrls 24 shs Aol
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Fig. 1. Effects of limonene extracts on the viability of RAW 264.7 macrophage cell.

1x10* RAW 264.7 macrophage cell were pre-cultured in RMPI-1640 media containing 10% FBS and
1% Penicillint+streptomycin. Then, cells were treated with limonene (12.5, 25, 50, and 100 upl/ml) for
48 hours. Cell viability assay was undertaken by CCK-8 assay. All values are mean+SD (n=5).
Means with different superscripts are significantly different (Duncan's Multiple Range Test, p<0,05).
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Fig. 2. Effects of Limonene extract on IL-1&4, TNF- and IL-6 genes expressions in RAW

264.7 macrophage cells.

1x10° RAW 264.7 macrophage cells were pre-cultured in RPMI-1640 media and then cells were treated
with limonene (12.5, 25, 50, and 100 pg/ml) for 48 hours. RNA were isolated from the cells after
incubation for 48 hours. All values are mean+SD (n=5). Means with different superscripts are
significantly different (Tukey’s, p<0.05). LPS: Lipopolysaccharide (10 pl/ml). (A); IL-1 8, (B); TNF-,
(C); IL-6. The graph is expressed with the value of the band density divided by [-actin gel density.
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, T FAAEY Fa Aol 1 "JVH\}%E ?'%‘”E*‘S‘
< 7HE AL R BuFo] ot fFAFEES 540] Yon Aoy JtEoAl 5o F
e o WMEA 43} FrEe ASE GHFTHCrowell et al., 1992; Vigushin et al., 1998).
Fig. 20l DAMEZE W5 EAQ] LPSE A=313 FAFESES AE3td e o A=
A A FAAe] HEE YehSlth AEF2 B A EZRRD FAAR] IL-1 48
2 IL-6 FAAE FAFEE Al o8 s& gEHor FUleke A0 E UEyTh 3
H E5AE FHAQ] INF-¢ o @2 HIAFEZS LPSE 10 pg/mL A3 S
d

S7FtA s FAFEES Al AEd B w5 YEHOE TNF-¢ F349] TdS
A 7= Ao E e FAFEES FHFTETE 7t Z2E ARHJT Yoon &
(2010)2 D-limoneneS th2] M| 3] =23k A} nitric oxide TFo] 7HAst IE534d FH
A2l iNOS, COX-2, PGE-2 % #}2] %ﬂﬂ@ o] D-limonene A 2ol ]38l ZHash= Ao
2 Y F95848 & 2te 208 Rtk B Aol s aid dde S35
o} 3}t S 1; RNA L&A proinflammation ¥ - Z}Q1 TNF- o E3 o] Tradhe 2o

A5 B FAAe

2 UEht £ ATl AR FAFEES AN L] AT F
< z

o] Helsls 5 WYRAE A4S e Ao Z AIRFHRITH
3. ub¢-£E o] &3 FEE HWARA in vivo £

FA+FZEE2 Limonened W A in vivo Ao+ vfg-29 AZSZ71E AgH
A 2 ASS7HES YEFH AT (Table 3, Table 4). AFRAFH TS A= A5 5= &
£ oA 4FTo] vz AT FADEH TIZNA oRb B4t 10QAIE 47 Fol
BT &F Asdded 5YARE s FAYTH TITY d3AFol &% g vha
T273 T3T-2 A Fo]l 238 Zastdth vpxE 209 Aol FA S AQg ZE

Aol A A

il
i)

Aol Bassich zﬂvvﬂ%ﬁe 1Fel e TA R TIE 2 T2

T A AlFo] F7FFA S Y T3Tol A= 9zt 7 75‘]'93\1? 27 M= FA TS TI
o] Aol 7t aL, T2 T3w-& Aol AT vhA T 37+ T2 g
< ALg BE Aol A AlFol ZAsAET o= ]‘E"J—AE*O] ZHaa3E Aol A 7191
3= Ao Z AR HAT Jing 5(2013)°] citruso| Al #2]38F d-LimoneneE ILA| W20l &

&ato] Ratoll 53 A7 Aot FAEAH. & AFodAE BT Fo 2EH 29 I
Limonene FZE°] pH 5 JE2] SIHOE e & T2 A&EHO0E AT B4 74
HE

9 A87HE 42T HSHE AT 5 gicka B,
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Table 3. Feed intakes (g) during the experimental period

Period Control T1 T2 T3

5 day 32.90 32.89 31.92 31.72
10 day 33.68 36.09 34.58 34.94
15 day 34.89° 36.33° 31.10° 28.64°
20 day 39.90° 31.10° 29.75° 31.39°

Values with different superscripts within a same row are significantly different (p<0.05).
Control: Added only DW, T1: 125 pl/kg®V, T2: 250 ul/kg®", T3: 500 ul/kg®™ of limonene extracts.

Table 4. Body weight (g) change of mouses during the experimental period

Period Control T1 T2 T3

Start 17.08 16.96 17.03 17.14
1 week 17.37° 17.23° 17.34° 17.10°
2 week 17.83° 17.87° 17.56° 17.13°
3 week 18.44° 17.42° 17.32° 17.25°

Values with different superscripts within a same row are significantly different (p<0.05).
Control: Added only DW, T1: 125 pl/kg®¥, T2: 250 plkg®, T3: 500 ul/kg®" of limonene extracts.

I
olN
it

TAZRYH S/T A WH O Z FZ3) Limonened] WHEAS Al 95k
np9-2 8 U cytokineS A3+ A= Table 59F 2T} Limonene &2 0, 125, 250
2 500 uL/kg®V FEE2 AT T3 Ax, DWE AT T4 A 1620 pg/mL, 125
ul/kg®V2 F3 Aol A 17.04 pg/mL, 250 uL/ke®Voll A 21.82 pg/mL, 500 pL/kg®Y FoI3
Aol A 23.42 pgmLZ 27+ YERTh & Limonene2] 2 =7} &= IL-1 487} 54
k0 H(p<0.05), TNF-o 5% 22} 173.09, 179.74, 220.63 2 348.03 pg/mLE Limonene
FEE g FEol 5&F 7}@9%5} o] mh-2E FgFol & fAHE T 4

o ]+ Limonene® *2] 5%

T T o3 9 W HFol

F7Vst & 7ol AAIE AT 2% AL a1yl E o A&

2 Fojo] o3 9 A=t STl 9d dFo] 52 £ 7] WEelgal AsE
%_ [e)

. He 5(2011)9] Xare] o]std T3 A EF Y

[o

2,4-dinitrofluorobenzene 2 F&A|Z] TNF- ¢ &X7} paeonia lactiflora pall —r% S Fod
ola) 7+A% AoE WU YT B L—T’-oﬂx—]% gzo=z a7 ofstel A nma 2
= Qo In Viro A A = AMEZAA LPSE FTAZ] TNF-o 12 o] §9
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Table 5. Effects of oral administration of crude limonene extracts on serum cytokine
concentration in BALB/c mice.

The Conc. of sample Cytokine culture medium (pg/ml)
(nl/kgBW) IL-18 TNF- o
DW 16.20° 173.09°
125 17.04° 179.74°
250 21.82° 220.63°
500 23.42° 348.03°

Values with different superscripts within a same column are significantly different (p<0.05).
Control: Added only DW, T1: 125 pl/kg®Y, T2: 250 pl/kg®¥, T3: 500 ul/kgBW of limonene extracts. IL-14:

Interleukin-1beta, TNF- ¢ : Tumor necrosis factor-alpha

A Fadhe Ade 5YsHA ey B AFo A AFEH Limonene FE&9 23 HY
71's 280l Invitro D In vivo AN BF F3HA YEIG ASZ AR EHUL

=

A F7HA A A $23F Limonene< 50}‘3%“3 9 sl o] =2 ZoE dEA
e %X}oﬂ /‘1 Limonene 3

glot s

o
Limonene?| &&8 &Y 4 A7]o HAYs}

np9-2s 0] T2 A E A3 A= Limonene Aol &3 A Z2Z212
dol F7tE = AFS BYom AExFAEAd #E F32 B3 X Limonene FEE # g
of oJ3l F7FstATE vh-22F o] &%t in vivo AR E izl Hs| ArsAdFH Fol o
<= Yehliglen o] A7t ]%%ﬂ'%mﬂ HgE Aoz YET oA

2 Limonene FE&< 21937t A3 A+ Fog slo & FEsiS 5 Av
HAAE QT SHH, vhg-2o)] HERAFE FEIHA] @2 34 FF IL-1 4 ©] Limonene
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