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AR 7] HA96400 & deol, Fol T WERE BN
of Hik#E 9 F At HHE Aot FEHRE LEY
BRyoz f& ub glow BRel ol 2y EE T
Fol, del, FEel, 7, FAEA F ol g
&FR) 59 Eﬁiﬁ FER o o) 2 bt 2 5-E kgl
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1. 2o f&R¥LAES GiE E2mE

19824 335-El 7H  Abolol  alo| (Cyprinus carpio)
5~10kgd < 103} o] A A AN AL ZRTE T4,
BRBE 4 £E9Y ﬁa&“}° FiHEalol ol sl 2ol 24
A7 BEADN S8 ol & BE BFEAZ HABHELT
of 8] 2 #fi #pol =} Wﬁi}) < 5°Co) HgiRel RE - A
ol ot

2. HiEHI 2miHHe a8

AelagestEaehs L EK 3om, o] 45cmol A H
o 100g9 A2l 7k A (Merck#, Art. 7733, RTF L)
0.2~0.5mm, 35~70°14)¢ WA EE, FEAR
th& 13]o] oF 15g9 olE 2y = IS BIEBME
9 sl 2hitEHE Yol F 300mle] W& HE %
60/ 5y oz el RulwlA BFHE 2~3mld & & 4
Blez mgteh

HEaz 22y 0 Ad 7 A (Merck®l, TLCH,
Art. 7730, Type 60)-% ZZEAKZ ®E, 20x20cme
%2 ol 0.25mm FAA 2 @ATE] 244 7 BEA A

3

&+ 110°Col A 1417 A= wEikfbAAd AHgstgeh. g
PRGNS & BB oot Ade e/ ez 2 E:
30/70 Wl Al /obAl & 1 90/108 EABFEE A&ad
°4: 15cm Fol7bA] BEAA D & FillolA #HHERAA
= ool doi HIELS WaAZch

ﬁﬁ‘kﬁ‘ﬂ&F fell Al B ESl MRS et Ao
@AiElel e Zebad s (Merck®, Art. 5735, 25
Folien 20x20cm)ll #E & H & oh-% |BEGEEZA
RIEERES] BAEY Lot Fihel 8 = /0k4 & 1 90/10,
E(ﬂaoﬂa 2/ 2 1 90/10 3 WEERFE/ oL E : 90/

Y BEBEE *Pifs}m] 16em gol7t=] BB, %
1mx°ﬂ*i WEAA 822 BEgd Yol H-mhos
ol & R ot

3. BN FRHE HRAFR

19824F 7TH £ Wikl A ®&ER A %3 (Parafoss-
arulus manchouricus) ©. 2 ¥ ¥] B Moz EH
A7 E#Ee AR EESE Aok fEd sy
2 Sl ) e B I3 v 124 S R B R S 11
WE=] ol w2 100{% MK 1ml(10mg) & 474 ] 4] of
Wested @R BRI of Jlell 200t DL o) 4hdh
o] #Fykata i WK 0.56mlE HEimsle] ghahe] 554
3 F& W AA L File EREHETAA #Hzidd
orl o] HEEE 3MESI A HREA 209ty KLY
ShEpel kst Y& WK 0.5mlgkg Husle] #ega
At

4. BMSE RREHE RS

MR E FTRghER T 19824 TH & BiKolA RE
3t 3o (Pseudorasbora parva) & ATEWOZ BE
ste] rRfiel WPESHBRE ATBRLE READ 3%
Abgst A el EESEIGES o8 2 1006 BB 1ml
(10mg) & AA A Aol Huslod BHEE ERAIZ o7
of 20ste} LI ES) HEHFo] k2 A= WK 0.5
mlE, el 30vte]l LAkel RSB SFEEK
0.5mlE &% ol #hBEC) T2 F& A7A K
BEMETAN BB

B AFls ALEKoZ RESG 32 #H
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kg TR RBPAA HEAK = BHoziH
AL AL AEg o, EBSHMHES =2 100

5 BEW 1ml(10mg) & AA A Al Hested BHEE 2%
A2 ol7]o] 10wte} o EEks SEAEK 0. 5mlE
Hol Kakel RS Fo wlztA EEEARME TA #
KA. ol g 3EIFAA.

HRZA 200t 9] HELERCl Bkt Y WK
0.5ml 2|5 30vhe] Ll kol IR4ELhi= 10e)e] 2] K
dholl #4 LR 0.5mlE Po] #l¥tatgich

2| a2, RS K Kol A9 F4& o 2ml
9o K e AFAEKE AA A A skl #HEh
th ESE AEE FlEstd el

5. R&SE BAMMHES {LBe HF

AL D J64r#F . Beckman spectrophotometer- A}
S3bo] BELE AHEA o 3R B85 AgBr-window

o #wfiste] W EFL el W& 4,000~600cm~, M
& 300cm~!/min, Gain 1.5, Period 1 sec, Slit width
0.33mme] & Tl A i st ot (Rao, 1963, Colthup
et al., 1975).

BRERILME Y6 H7 - Varian 60T NMR spectro-
photometer & A}-&38}o] JHIEHE 0~8ppm, Spectrum
amplitude 25, Sweep time 250 sec, Sweep width 500
Hz, Filter 2, Solvent CDClse] fE{E Tl A HIEs S ok
(Giinther, 1980).
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2 Fig. 1o #7% ubs} 1}4

1 Baath RS SRR
5, H—BiE=A 3kg

Epidermis of Cyprinus carpio (3kg)

JEthyI ether 24hrs (the first step)

Extract

l Evaporation

Remnant (40.1g)

Silica gel column chro. (the second step)

! Solvent;

Benzene

\
Yellow

[
Yellowish red

| |
Pale yellow Yellow

j Evaporation

Residue (1.08g)

Silica gel thin layer chro. (the third step)
‘Solvent; Pet. ether/chloroform: 30/70

[ |
Rf. 0.714*  0.529
Evaporation
Resid;.le (0.16g)

0.357

I |
0. 250 0.143 0

Silica gel thin layver chro. (the fourth step)
Solvent; Benzene/Acetone: 90/10

|

| |
Rf. 0.800* 0.707 0. 467
l Evaporation

Residue (0.032g)
Silica gel column chro. (the fifth step)
' Solvent; Benzene

|
Yellow Light brown*

Residue (0.012g)

| I !
0. 267 0. 093 0

Silica gel thin layer chro. (confirmation trial)
JPet. ether/Acetone: 90/10

Rf. 0.769

Fig. 1. Fractionation method of clonorchicidal substance from Cyprinus carpio

*; Clonorchicidal activity
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7V 913ke] ohA WAl /obAl 35 D 90/10 AR W
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2 F E—TEEL (RS 0. SOO)Oi]/d {itéshanol ol &
Jiol ISt o P B HABM R A o] & uhA il 3%
figstel AR a2 wE 2ebg g v} 2ESBo R ol
Ao 2 F BOAEGRBEERSANA TR o
3 Bdiiel WIS H o nE ol & Wiy BAeAL S
o2 H—MHEA/NE MR EH —FEEE(RS 0.769)
o2 SrEslel o) T RESH RawEE sdon
o} EWHES &2 0.012g0] 9t

2. BIERE SRmEe RAaHR

oolo) BN oWl ZHiS £ B A
-2 BitE A 8ele] AAagelE ot do

SEYES HREHES A3 BEEE-S B &8
& Table 16 w3t ubob 7o), &, %101 BRI o
HEMHY-E MEZ A#E e 2 F gl uld

W Al

#

— 129 —

Table 1. Time required for killing cercaria in the
second step fractions from epidermal mucus

Solvent; Benzene

" First  Seeond Third Fourth

Fractions .
Colour Yellow zﬁllowxsh ESIIIZW Yellow

) (Min./10mg dry weight)
Time for 500 125 >24 hrs >>24 hrs

wormicide

"’“fﬂ]Jol ZFA ) GP /4 = 5}"”0 2 *l 12%’}/10
mgel] F3lev] o] 4 *‘Hfil’ﬁ )\g.. Heiol o] 83}
Laegt dsiazvul2aebd] & wbietgd o

3. BERME FEmEel RAFR

Al azatE 2k ste] A ikl A4 HR
BT BB oS MRS Bt ES Aol
7198t BB EA Aol /5222 E 1 30/70
-4 BABESE A83td gEazatEaz3so &

o B A 5 ?&f&;ﬁ“’“"’ %BiTa e Table 26 %R
g uboh e &, offftBier SEHAd e 2% B
Jesghggel et Feadyel sh WD A Bl
24 804r/10mge] Sl o o %xiik%%%i KB o
2 EHEY] A%t Ly #EazatEasd g
a5l ek

4. BM A ARKE SEPMES REHR

e vt e o 2t 3 o] A 2] ﬁ% BR(RS 0.710%
LB A oAl WAl /ebAl & 1 90/108] RABSE

Table 2. Time required for killing cercaria in the third step spots from epidermal mucus

Solvent; Pet. ether/Chloroform: 30/70

Spot 7 7 N First Second Th‘ird - Fourth Fifth SlXth

Rf. value 0.714 0.529 0. 357 0. 250 0.143 0
(Min./10mg dry weight)

Time for wormicide 80 160 200 200 220 130

Aozt 2258 v 6EMR e s EE Y
2 EF H—BER(RS 0.80000) A 472 4hikol Eﬂ Els
Jyel A wEIys A enl o) B FHHEE A 9%t
B oA A zclE e v 'ﬁ‘iﬁgﬂi
A AL BERJJol HEE Ul (545 /10mgel F8).

LA WERS 0.80009) Mk iRty o std

fihyol] o) w/"P’ﬂ 1E :90/10¢) REZYRZ HEiazns
JEP] | B—#Hol ol ernz ol & oA #fifg
Table 3. Time required for killing Clonorchis in the
final fraction from epldermal mucus

1L O

1:%
7
ol

A

o

Tlme for . Excysted

wormicide Cercaria metacercaria Adult
T T (Min./10mg dry weight)
Final

wormicidal 26 115 443
substance

Control >200 >600 >24 hrs

stAl RE3LY] S A BHRAEMEA J e Bme *P
Falol AP azaEosIsEY. olEdd d&
fEl 7rEmEel fikghake] ol & RBMEET BRI %*

Table 4. Purification of clonorchicidal substance from
Cyprmus carpzo

Total Spec1ﬁc . .
Steps amount®  activity** Purity Yield

(mg)  (Min./l0mg  (-fold) (%)
dry weight)

1 40, 100 378 1 100
2 1,080 125 3 2.70
3 160 80 5 0.40
4 32 54 7 0.08
5

12 26 156 0.03

*; Clonorchicidal activity
**; Time(Min.) required to kill cercaria
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R BESBEBERIANA RaKE) BESde zels, LAES R E BEARE deld HEzA
2E o] ESE Wl FEkoz HET 9L RES RS TREMHR RESHH 2 KA LHEHNe &
B ZBHHEZ skl ot % 2004, 6004 3 24BR LA kol At}

5. RENE HBMHE RASH 6. RERMET HBMHHES BUE ¥ kE

FLEt wheb zbe), #fES HBBHE AX B FBER A ES RUE 9 KEFEL Table 44

2 OSHES BatyEe FRGHA RESSR D K R vhel ol oJo} HEK ol E 2hitid 40.1g
ol & BSPTEME-S Table 30] FRaF ubo}l 7o) #HR o 25 RESRIBERA A 12mgel [Milk=Id e o
KhEk 265y, MREELFH 1155 28] = Kk 44350 o). WAL 0.03%, L WREE 154209
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Fig. 2. IR-spectrum of the final clonorchicidal substance of Cyprinus carpio
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Fig. 3. NMR spectrum of the final clonorchicidal substance from Cyprinus carpio



7. BESN BREHR LBAHK

IR KT L KIMHR SHFH FERe Fig. 24
vheld ube} o] -OHEE, -NHE o FEEE =
AL & 4 vk 3,017cm ol alkened] C-H streching
absorption(peak)o] ¢len o] 1,655cm™te] &
peak® HolME < 4 glth 3, 000~2, 800cm Afo] o]
alkane C-H streching absorptiong ¥ 4 glow ojg
fifEE 1,470cm™ 2 1,380cm™9) peak® . R
T 4 9leh. 1,750cm o] #@E absorption® carbonyl
ol #ehdts] 1,160cm™9] peakol HERE = 2 o2 A
o] = ester carbonyl groupql Z o2 A ZAd e}, 28],
720cm™19] peak: A o} & 4{f2] methylene groupo] i
ez Ease JdE AS BWHRH(Rao, 1963;
Colthup et al., 1975).

EREBIE FYaiT . BREEHLE X HRe
Fig. 30 e whel o] FHEBKEE 44 FEIA
Fe AL ¢ 5 A KR SFRSWAA HEERD
ule} o] 5. 4ppme] multiplett® alkene?) HE 1}el
W= 1.35ppme] & peaky fFI alkened] Hof 3 2=
t}. 1.9~2. 4ppm ~}e] 9] multiplett= carbonyl¥ =+
double bond(alkene)o)| [$:3t methylene groupel,
4.23ppm®] quadraplett®} 0.9ppme] triplett: ethyl
groupel| 3] == e, 4.23ppme] chemical shiftz R.of
ol O &&= methylene groupe] 2 & ethoxy group
o] FfEdtel. 2.8ppm peakd F71E 4.23ppm2| met-
hylene peak Z17] 9} o mz 2{@e Hrl 9o =
chemical shift® ¥ o} 2{F2 double bondAlolel %l
methylene groupel # o 2 A) 2=t} 4.23ppm9] peak
= methylene groupe] 2.2 o] peak?) 27| 2@l H
of #w=lct mE3F, 5 4ppm peake] =7 E o 4.23
ppm peake] 2ffell # @5 =2 489 alkene-H»1 9ot
o B 4 o9tk 1.9~2.4ppm® multiplett =71 & 4.23
ppm peak® 3f#%ol=z 6fEe Hrst ¢len 1.35ppme]
peak: 4.23ppm peak®] 12f%o] =2 24fF<] Hr} 9t}
(Giinther, 1980).

A

f—Ak kel HESI ole Bk sidets 2
el vhel HPoksk #wgEsharel Mibo]l RATEEE Aol
st B o] WK #HEIdT dv A=
gich. ez, flAel Slol Al WEEKhERS) REPPE e}
o Hdnol AASA droE A olv] A ke A Ab
Aot

Z, E(1964a)2 et RS MITHEA
da] otadal oa HuRel A 744vtE ol ol & AR
o ATEWRez MWEAA KA oy Metorchis
orientalis& v] &3 ute] A WEEL#To]l ¥
e et @Es A

Feifol ol Bel # B (19830) L EGEH{T, HHA Rl A
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A A S 600kl o Tl ke WHELSRE A3
B A Zagedl et AFeldAe 31w F
30mbe] (979) 2 %-8 2 HmELH#R-S Rl on, Al
& lg¥ FHEEGHHREE HEE o FE 20.9, A
A 8.2, Ex7] 1.53, £EA 1.47, W& A 1.46,
gEE4 1.29, MEX 0.83, A= 0.76 Folstx
M3kl ot

FA973)E AEe, E9Ae € FAFo FRE
HREM#RS ATRRAA WS SEERaEs
BEE uf A5 1338, SdAe 140H, SdAF
TOBN-v SEFEIES 7] A Zote] RpHol &gl o
g} 2 #rh S el EdAF 2698, EdA 460H
of 5 @MHEEEIES A= el 77084 3HEole
Rl 58(E & 2fEqro] WMAHIEAAN LT ¥ A
Ae thepd EElE Ad= gdd 2892, A HE
ANE1966) = F 2telell el A 30REYE HELHBO
BWPEBETESL 7] A Fsted #1008 $hell = Aol BIE
koha @G A

3, WRERS) #IrRRTE ol he AR HE
< syl A% BEWRE LA sz
A&7} H(1964be)-& Fol, del, FHeo] Tl HK
# HRHE A EAT A X, 2 BEHKA
ol & kel ol & BEadEtHEol T¥o gk 3t
drh. FATHE WAKE 268 M ik 2 BEEE
ez FEte 53 BERMES  Smikik,
SBHE, B9 ¥ % M hEEda v aRR
ol A ¥k wiEELhERe] BH A ¥ vTe, Ast
Abgl, dl7l Sl e 2 RS KES o] RERMNN
2 slo] gl ubsbed RS Bad HIMTE
2 ookdAl FEe], A FA AEA, HEAF, A
2], mdl 3 FelAE o MlNE A3 BRI &
geh zel 3 e, Folseh ol FIrRMIEERA 2
oA FaeA ¢ BEAdAE HEY B2 B R’
BRANRE BEYT & AAt. o9 22 HE=E v F
o] xol HIk&h HEESh#S AR EARN EER
ffuel %uE =& Aifeel BB Zlol ofxdlrl  HEMA
getw shol o

2 % ZE E(1979, 1980ab) & Fol, F%el, 7,
JHER, el Bo #N 9 EEE HEEste o& 2
BWAA o @EHEN FHE U HHES M
ol Himeldl 2/F22 28 1 30/708 BAWBEE
Hetel A 2 WiEazaleasiee FREYES
SENEL . o) Aol Lol e BatEWEl
ZEi BES TozAq A EHdgt BES 5 dud
KB E EMMAEA oz sk B o 23
Rhee et al. (1982) % ZF 5(1983ab) 2 ol & #
Q) o] ekl o) o) (Cyprinus carpio nudus)e) A3 FF
B HREHH] AT 2 BRRERHET BTT
— B AEARE BANQoY 1 Kisel HE
A B3 WS F/DEE A8 Ll sE&3 %
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2g BRRAA Hk#s FohEEE fEE & 5
& Zoletz #ifdratlel. oo HEE MHiar 9
gt —BRo 7 olxsetalaleld REE od zhaiid o
& ole dAle] Ay o Hiazealravi]E A4
of [Hikakol o &t RBUEWES S s8R e
o =3 R E @SS Begstel SHe RER
el FFAEE MRSl o

FH(1964c) 2 olof 9} Hojo @EHES 2= &=t
ol mzefro] Mud b [1kER TSRS HEE FEE
| v 64 1888 74 308 HFAvhz W&
ok 2 5 (1980a) & o)l o} o] MMVl of vl Zhh
e Tl 2/3 2228 30/709] REHNE
A-g8lo} Ml 2 ulE aehgisto] in vitrool Al Rkt
BB RS HR R ATReAhE T I
AL oup 2 2g4rst 265rel Folvh #iakel e,
# 5(1983b)2 ol zzhalolol o] MK S Addzz
W, 7R azelEaed o] BaEmES o4, 2
WHS b @Az E e sl A HRKEES
in vitrodl A Jfhah HRES#E Y B EEAR v 55
of FEMEIA T WG

A B A 4#le REESREYES RS 4
S, REELER 2 BERel Wl & a2t 264,
1154r 9 4435r01 el ul 7R &b $ol A H(1964c)
o] & ool 64 188, ZFE S(1980a)c] WEeh 4
o] 284 9 ZF F(1983b)o] T o]l gl 55
za s K Bl A9 264 M g A 2o
F 5(1980a)8) AAze vtz (19640 Bl F
TQ983b)e AA Rrts Aded olw K EHEel 3l
o} A= o] BREE AA Moz S8 RS
ABmEYE 10mge 83kl BiABT BT
o ol bt Al 7l o}

ol e} o], ZF& E-(1979, 1980a, 1983b)o]
of, 7bEA, =7, wdel, olzwidde] Fol mEH
Weog RE kgl a3 R&EMHEE o8
gl & ER A= 2 MRattEe] (bEsEE E
wet A —me (LB BTt

Z, infrared spectrum ol A & -OHZ, -NH#, 7
FHE 58 MERT & Aoz o HEel #Hikd
= ol & #r 4fHel oA %)k Infrared spectr-
umel] A 1, 750cm~1¢] carbonyl group 1, 160cm—!2]
ester C-0O streching absorption=} HiRsle]l A 73}
® o] L dzf=dE o+ drk(Rao, 1963;
Colthup et al., 1975).

Nuclear magnetic resonance spectrumel] glo] 4 4.23
ppme] peak$} 0.9ppm<] peaki= ethoxy groupel & %+
B g o] HHL ol ER ethyl esterd & o 4 9
o} (Giinther, 1980). =& i, infrared spectrum 9]
3,017cm™3} 1, 655cm™12] peak® Ho}l o] o AH 2&
double bond& 473l gtk ©l %] nuclear magn-
etic resonance spectrumell $le1 A 5. 4ppme] alkene-H

o 52 e

Jé‘_ o] s cc]

Wb 4fflo]l »2 2{f9] double bondrt e A2
72 Az (—CH=CH—-- —CH=CH—), infrared
spectrum®] 1, 655cm™! peak @ Ho} o] 2{@e] double
bond: Az Mt 94 988 & F Ak

Nuclear magnetic resonance spectrum<| 1.9~2.4
ppm FEA 9l peakel & 6fH9 H7F le=z o=
3f@< double bondel B§igt methylene groupg el
W 2.8ppmo] el peakE 22 Hel & Whs =
5 o] 2{H9] double bond A}o] ¢ methylene group
o] sgtElt}. = 3, 1.35ppm peakd mFo® Ho}
el alkaneo] ffEete] W97 2 AR Hob4
24MH2] HE A= glem 2 ol 12{F° methylene
groupel & W=l o}, =2}, Kifiiel £ methyl groupol
ook o2 Rz 1182 methylene groupel #
{E3gtch

zEE, o fpEed A& AFAA S b
ohod wwl ofh-Fat el

i. Ethyl ester groupo] fEfEgrch.

0

(— g —QOCHCHzy)

ii. 2f89] double bondel Ri#at 212 methylene
groupo] fFE{EFE  carbonyl groupel [iEI 1ME¢]
methylene groupo] fF#E3tch
(—CH;—CH=CH—----- —CH=CH—CH,—--

o)

~~~~~~ —CH,— (ljl ~-OCH.CH3)
iii. 118¢] methylene group2 double bondA}te] el L
}.
(—CH=CH—CH,—CH=CH—
0
me —CPI:CH—CHz‘é/OCHzCHg)

iv. Alkaned H$4+ CH;—CH,—CH,—CH,—CHy—
CH,—CH,—CH,—CH,—CH,—CH,—CH.,—7} =l t}.

A FAA FRI HE F, Ry Womgss
o] WES i MEE MEY v o o BHS
2{@2} double bond& &He3 v FRAWINTE
ethyl esterql 7o) & glrh

oo 2, double bond9] frEETEIVE Mo W
wEERe fERet) etel & o & FEME BRI BRI
b Hvietor & Aoz A 7hE o)

1

E

IA—ASRel B v BkRE dvsz 2 &
ol vheb kR TREshEkel BHEINA BAZ 4 9

= Ax 284 ge Aoz BEHYT S dn = AR
Aol glol Al BiEEshER RORE S 2 Fapol A %A o

gt

]
2 oo FEEE WEkl A= T Al ©§
Birel olzel fevietel A Jelok Fo T WK
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sle] AW azatEaddd o ZEHEZ SEER
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5. o] We HooBEWEGESH BRakdE
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The Wormicidal Substance of Fresh Water Fishes on Clonorchis sinensis

V. Purification and Chemical Characterization of Clonorchicidal

Substance from Epidermal Mucus of Cyprinus carpio

Jae Ku Rhee, Sang Bork Lee
Dep. of Veterinary Medicine, Jeonbug National University, Jeonju 520, Korea

and Byung Zun Ahn
Dep. of Pharmacy, Chungnam National University, Daejeon 300, Korea

As a series of studies to clarify clonorchicidal substances in body surface mucus of some {resh-
water fishes, the substance in the epidermal mucus of Cyprinus carpio was isolated by silica gel
column and thin layer chromatography and analyzed for its chemical nature. Wormicidal trial was
done in vitro, and the results obtained are summarized as follows:

The mucus was extracted by ethyl ether and separated into 4 fractions by column chromatogr-
aphy using benzene as solvent. The second fraction with yellowish red colour among them showed
the strongest clonorchicidal effect. The yellowish red fraction obtained by column chromatography
was then fractionated into 6 spots by thin layer chromatography with petrol. ether/chloroform (30/
70, v/v), and the Rf. 0.714 spot among the 6 spots showed the strongest effect.

The Rf. 0.714 spot was further {fractionated into 6 spots by thin layer chromatography with
benzene/acetone (90/10, v/v), and the Rf. 0.800 spot among the later 6 spots revealed the stron-
gest effect. The Rf. 0.800 spot was chromatographed on column with benzene and 2 fractions were
obtained. The second fraction of light brown colour represented the final purified fraction.

By these purification procedures, clonorchicidal substance was purified 15-fold with 0.03% yield
from the mucus of C. carpio, and 10mg of the final fraction killed thc cercaria in 26 min, the
metacercaria in 115 min, and the adult in 443 min.

Infra red and nuclear magnetic resonance spectrometric analysis of the purified substance revealed
that the substance belongs to an ethyl ester of unsaturated fatty acid with 2 double bonds, 15
methylene groups and 1 methyl group.



