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Differences in lipid composition including fatty acid, lipid class, sterol and especially carotenoid
between fleshes of wild and cultured prawn, Penageus japonicus, were studied. Total lipids were extracted
from the flesh during the spawning period and fractionated into two lipid classes of polar and nonpolar
lipids by silicic acid column chromatography. The fatty acid composition of each lipid classes, total
lipid (TL), nonpolar lipid (NL) and polar lipid (PL) were analyzed by gas liquid chromatography. The
sterol and carotenoid composition of total lipids were determined by using thin layer chromatography,
gas liquid chromatography and column chromatography using MgO-celite 545 and silicic acid-celite 545
as an absorbent, and by UV spectrophotometry.

Total lipid contents of both fleshes from the wild and cultured prawn were about 2.0% on average,
but the content of the unsaponifiable matters in the cultured prawn (about 16.2% in total lipid)
showed a little higher than that of the wild prawn (about 13.9% in total lipid) and the ratio of NL
to PL in total lipid was 1:1.7.

In the fatty acid composition of TL, the contents of Cie:p and Cg:3 fatty acids were higher in wild
prawn than in cultured prawn, while the contents of Cis:y and Cp:s fatty acids in cultured prawn
were higher than those in wild prawn. The cultured prawn contained higher amounts of mono-
enoic acids and lower amounts of polyenoic acids than the wild prawn.

In the fatty acid composition of NL, the wild prawn showed higher levels in Cis:0 and Cy:y fatty
acid contents than the cultured prawn, while the cultured prawn contained much amout of Ci4:0 and
Cis:y fatty acids. On the other hand, the fatty acid composition of PL showed that Cis:; and Ciyg fatty
acid were higher in the wild prawn than in the cultured prawn, but in Cie: and Cig:; fatty acids, the
levels were reversed.

Consequently, the cultured prawn contained higher amount of monoenoic acids, and similar amounts of
saturated acids and polyenoic acids to the wild prawn in NL. And the cultured prawn contained lower

amount of monoenoic acids, and similar amounts of saturated acids and polyenoic acids to the wild
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prawn in PL.

In sterol composition of both the wild and cultured prawn,

with the proportion of 78.7~88.9% to the total sterol. In addition to the cholesterol,

the predominant sterol was cholesterol

the other minor

sterols such as 24-methylene cholesterol and sitosterol were detected.

Total carotenoid content in flesh of the wild prawn was relatively higher than that of the cultured

prawn marking 70 mg/100 g of lipid in wild prawn and 40 mg/100 g of lipid in cultured prawn, res-

pectively. The main carotenoids of the both prawns were astaxanthin(54. 1~60.8%), phoenicoxanthin

16.5~22.9%), B-carotene (20.0~22.0%).
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Fig. 1. Thin layer chromatogram for separation of

the unsaponifiable matter from lipid of the
prawns.
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Table 1. Operation condition for gas liquid chromatography

Item Fatty acid methyl ester analysis Sterol analysis
Instrument GLC (shimadzu GC-6A) GLC (Shimadzun GC-6A)
Column DEGS (15%) glass 0vV-17(1.5%) sglass

2mxX3mm I.D. 2 mX3mm I.D.
Column temp. 165°C 264°C
Detector oven temp. 180°C 280°C
Carrier gas N,. 60 ml/min. Na. 60 ml/min,
Chart speed 5 mm/min. 5 mm/min.
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Fig. 2. Diagram of column chromatographic sepa-
ration for saponified carotenoids from flesh FEEL 137_1: 5z
of the prawn.
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Table 3. Proximate composition in wild and cultured prawn fleshes
wet basis(%)

Wild Cultured
Composition Aug. 24* Sept. 13% Aug. 24% Sept. 13%
Male Female Male Female Male Female Male Female
Moisture 73.4 73.5 75.0 76.8 75.8 78.3 79.3 80.2
Crude lipid 1.8 1.6 1.7 1.7 1.9 1.7 1.5 1.6
Crude protein 18.2 18.3 19.3 18.2 15.5 15.7 17.8 19.6
Ash 4.4 3.7 2.7 2.3 4.3 3.9 2.5 2.5

* Date of sampling

Table 4. Body length, weight and lipid content in wild and cultured prawn fleshes

Body length Body weight Total lipid* Percentage in total lipid Unsaponifiable mat~
Date of (em) & (%) NL** PL**  ters in total lipid(%)

sampling Male Female Male Female Male Female Male Female Male Female Male Female

Wild
Aug. 24 11.9 12.4 16.1 17.8 1.9 1.8 21.8 26. 8 50.7 57.5 13.9  14.1
Sept. 13 14.3 15.6 18.3  19.4 2.0 2.2 30.5 32.5 60. 4 60.2 13.2  14.2
Cultured
Aug. 24 9.0 9.2 9.8 10.0 2.0 1.8 41.4 40.4 58.3 54.0 15.7 16.8

Sept. 13 9.7 9.8 1.5  12.0 2.0 2.1 41.2 41.0 56.1 58.8 15.2  16.9

* Extracted by chloroform-methanol solvent (by Bligh & Dyer’s method).
*%*NL, nonpolar lipid; PL, polar lipid.
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Table 5. Comparison between fatty acid compositions of total lipid in wild and cultured

prawn fleshes

(% peak area)

Wild Cultured
Fatty acid Aug. 24% Sept. 13% Aug. 24% Sept. 13%
Male Female Male Female Male Female Male Female

Cuazo 1.0 1.4 1.8 1.5 2.7 2.8 2.2 2.6
Cisio 1.8 1.7 2.5 0.9 1.0 1.2 1.6 .8
Cie:0 16.1 18.8 21.5 16.6 22.3 21.1 18.0 11.7
Cizio 3.2 3.8 3.2 1.1 2.0 1.7 1.8 2.1
Cis:o 6.9 8.2 7.0 3.1 4.6 4.2 5.1 3.3
Cao:0 0.5 0.5 1.4 0.3 0.3 0.3 2.4 c.4
‘Total 29.5 34.4 37.4 23.5 32.9 31.3 31.1 20.9
Cie:1 59 7.7 7.7 5.1 .6 10.1 8.0 8.0
Ciza 1.5 2.2 2.1 0.9 1.7 2.2 2.0 1.7
Cisa1 13.1 15.4 14.6 19.2 29.0 26.4 22.8 29.5
Cao1 5.6 4.8 6.3 3.7 3.5 2.7 18.3 4.1
Total 26.1 30.1 30.7 28.9 41.8 41.4 51.1 43.3
Cis:2 3.0 4.3 2.4 2.3 2.0 3.0 2.9 1.8
Cis:3 1.1 2.7 3.8 1.5 0.6 0.5 0.8 0.7
Cao:2 —_ 1.6 1.3 2.1 0.8 - — 1.7
Czo:3 24.1 6.5 5.4 31.6 5.0 4.0 2.5 3.5
Cao:s 12.6 13.7 10. 4 9.1 14.2 17.2 8.4 25.7
Total 40.8 28.8 23.3 46.0 22.6 24.7 14.6 33.4

* Date of sampling
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Table 6. Comparison between fatty acid compositions of nonpolar lipid in wild and cultured

prawn fleshes (% peak area)
Wwild . Cultured
Fatty acid Avg. 24* Sept. 13* Aug. 24% Sept. 13*
Male Female Male Female Male Female Male Female

Ciszo 2.7 3.6 6.8 3.0 5.0 6.9 4.0 7.5
Cis:o 2.0 2.2 2.2 2.2 0.9 0.9 1.0 1.1
Cisio 22.4 22.8 20.3 24.6 25.2 45.1 29.7 23.7
Ci720 3.0 2.9 2.6 2.8 2.3 1.6 2.4 5.6
Cis:o 8.4 9.3 8.0 7.5 —_ — - —
Cao:0 0.8 0.5 — — 0.8 0.2 - —_
Total 39.3 41. 3 39.9 40.1 34.2 54.7 37.1 37.9
Cie1 5.2 6.6 8.6 8.7 10.6 9.0 9.6 16.3
Ciz1 0.9 1.6 1.1 1.2 1.0 0.8 0.9 1.5
Cis:t 10.9 11.5 12.9 15.4 35.8 15.1 30.7 22.6
Cao:1 9.3 10.8 10.8 14.1 4.2 5.5 4.4 2.9
Total 26.3 30.5 33.4 39.4 51.6 30.4 45.6 43.3
Cis:2 3.9 1.0 1.0 1.2 2.8 1.7 1.4 10.8
Cis:s 2.4 1.7 1.7 1.9 1.2 0.7 0.7 1.3
Cao:2 —_ 1.8 1.8 1.1 - — —_ _
Czo:3 3.4 3.2 3.2 1.2 1.6 2.1 0.8 —_
Czo:5 8.1 5.1 5.1 — 5.4 2.3 12.2 —
Total 17.8 12.8 12.8 5.4 11.0 6.8 15.1 12.1

* Date of sampling

Table 7. Comparison between fatty acid compositions of polar lipid in wild and cultured

prawn fleshes (% peak area)
Wwild Cultured
Fatty acid Aug. 24* Sept. 13* Aug. 24* Sept. 13*
Male Female Male Female Male Female Male Female

Ciazo 2.8 0.9 3.6 1.0 1.4 1.4 1.1 0.8
Cis:o 18.9 2.5 1.5 1.5 2.8 1.6 2.2 4.2
Cis:o 14.2 12.2 20.2 22.0 33.6 18.4 43.6 23.2
Ciz:0 2.0 3.6 3.1 3.1 2.0 1.2 1.2 —_
Ciso - 3.3 9.7 6.5 — — — —
Czo:0 —_ —_ 0.3 0.4 —_ 0.4 — —
Total 37.9 22.5 38.4 34.5 39.8 23.0 48.1 28.2
Ciei1 18.3 15.5 17.3 16.5 11.0 4.2 6.9 9.5
Cizt 17.8 11.5 2.2 2.9 4.3 3.4 3.0 4.4
Cisi1 14.0 29.2 21.9 23.2 21.2 35.4 29.7 30.9
Cao:1 1.5 3.2 2.4 3.0 3.2 2.7 2.1 1.9
Total 51.6 59. 4 43. 8 45. 6 39.7 45. 6 41.7 46.7
Cis:2 1.4 3.9 4.1 1.9 2.7 3.4 2.4 3.1
Cig:z 0.6 1.1 0.7 0.3 0.7 1.0 0.4 —
Cap:2 —_ —_ — — 0.8 1.0 0.7 —
Cao:3 ) 1.9 4.9 3.0 7.1 4.1 6.6 1.8 7.4
Czo:s 2.7 4.8 8.7 8.6 9.1 16.1 3.3 8.1
Total 6.6 18.3 16.5 17.9 17.4 28.1 8.6 18.6

* Date of sampling.
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wiebA] Fig.3 o Ao} o] KAREL Cien ¥ Cuan
o] MR 2o, HHES Cieo D CiulRd
MR =4 Jebda gle, #53] CisRe NL

ol Aot o] HFHES £8 Vel Fa, Coo:R
L EREA &8 Jehix g B#E 34, TL

g NL3} &409] 285} lgieh el RARE »el
A} 4o PLZ fafnfRe] i 33.3%, monoenefRol
M 50.1%, 1El3. polyenef@o] E¥ 14.8% 2 £
£ BREA ol & RIS A% ol 98.2%7) H
=, FME »elq 4o TLE ffRRe] iy 34.8%,
monoenef@o] iy 43.4% 2| I polyenefifol Fiy
18.2% 2 &% WS ol ol & RUBE 4T ol
96.4%7F RovA, HME neld$e RRE
ste] monoenefRe] AEel Yu o uhe vl&dk
e 2y

o] ¥&R+E Kanazawa &'90e] il A8 [
BRsrel el -, P.jeponicus®] REI JREFERM
BRe] mlxl= #HR AT gl A wela -8 Rt
BES BlEls FERHR2
Cozi, Cionr @ Copis BRol2h 3 MG S Blstsd o

3. Sterol #mK

REFIZ TLC o] &sle] Fig. 13} o] 5Kl
Fr.1(4-desmethyl sterol)& GLCZ 4] Z#s sterole]

CISIh ClGZOY C2015y

RRT ¢} zro] Hikste] 4478t sterolfg kS Table 8
3 zbe},

AEb Bl Bl A fiRg et TLC
2 OEY #E —RERE® e 2el spot line o
b REfE7} 0.12 8% el 1Y Fr.1(4-des-
methyl sterol)e] VieElyken 24 RffE7} 0.83 sl &=
Fo] Fr.2(less polar compound)s} veERA] &K
B ety Fol &= 4-methyl sterols} triterpene
alcohol e ZEFESER] @AV =& TLC-band & iepd
BEDTY BIEY Re= #H#jdl Table 84
A KR Y M B4 sterol RS s,
FKIRE 2| %o & cholesterol(RRT; 1.00)0]
¥ 83.4% 2 4745e 4-desmethylsterol] £ S
olZ3 gla, - ute] sitosterol(RRT; 1.61)¢] Ey
3.1% 2213 RRT 71 0.69 &l KEsEe] sterole] iy
0.8%% #4%4 aFstd PRRS o Fstn Yok
3], #AE 2l o] = cholesterolo] 3 83.5
%% af5std WAL ol FaL, 2 ghell 24-methyl-
ene cholesterol(RRT; 1.38)¢] ¥ 4.0%,
sterole] 3E# 3.3% 22l x RRT 7} 0.69%) Kz
sterolo] 35 0.7% & £4% AFsd SRR o2
Festz leleh welAl, RR 9 BEE 2elAS
2] sterol #pKe] 2R 24-methylene cholesterole]
SR BREAA 84 A Jetyted, XRE
A AY vehtal gAY B Re] TSt 9l
% ¢ F dd=k

o] ##yx, Teshimas} Kanazawars} Hige
sterol g 4r-& cholesterole] E4ro]l L %3] Rl 5,
P. japonicusol) = 14 S EFGSL2A 24-methylene
cholesterol, stigmasterol -L2]3L sitosterol¥o] ZfE
Heba g W gilstd o

sito—

Table 8. Comparison between sterol compositions isolated from wild and cultured prawn

fleshes (% peak area)

Wild _ Cultured
Peak Stero! in RRT* Aug. 24%% Sept. 13%* Aug. 24%% Sept. 13%%
Male Female Male Female Male Female Male Female
1 0. 69 — 0.2 1.9 1.0 2.1 0.5 0.2 0.1
2 1.00 81.9 85.3 81.8 84.4 78.7 83.0 88.9 83.3
3 1.38 — — — 2.2 4.4 3.6 2.8 5.1
4 1.61 6.8 1.7 3.7 — 3.4 3.5 1.9 4.4

* Relative retention times (RRT) of sterols in prawn flesh calculated in relation to the retention time
of cholesterol as 1.00 and sterols identified are: 1.38 in 24-methylene cholesterol, 1.61 in sitosterol

and 0.69 in unidentified one.
** Date of sampling.
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4. Carotenoid®] [l ¥ #K

carotenoid®] F'ES %4 H5dl 4 Qde]=l carotenoid
o] AR WA spectrume] Wi, HEHiERHIHe]  co-
TLC 9 co-column chromatography, acetyl{t, allylic-
OH 7EY: test, 2|3 ketocarotenoidq] 7 -4-o &
NaBHel &)t BILARDO DECBHEES BR
o] o)sted [zt o, B-carotened THEIH(Merk
jb#9)g, astaxanthin 3 phoenicoxanthin & Tl $-,
Panulirus japonicus®® 2 Hv) ;s AL KL{ =
#efho 2 s ok

Fr.1, B-carotene, HjEK2] B-carotenefd#E A5} co-
TLC, co~column chromatographye] &3t £4 H
—3EE, Bl Aozl BISRE BRI spectrum-g
Jsest k&R Fig. 4 & 7ro] B-carotene type spectrum
o] vhebiteh.

Fr.2-1, phoeniconone, HJjR¥ WL spectrum-2-
Fig. 5o} 4] 23 ¥ ketocarotenoid #§47¢] single band
7} doiF ek, =g 95% ethanol 5o 4 NaBH,2 i
Joske] oozl HEEARYe] WIBE AR spectrum
& B-carotene typed]ch.

a2zl B REERY &= acetyt 2 TLCe] Rf
fizds] KBpE 3 Hs #Esle A& HEg 4
Ak oY #ER=2 He Fr,2-1-2 phoeniconone
ol zZiex 2=, -4 -2 phoenico-
xanthin& JEUE 2 s}¢] phoenicononed wt 531, o) AT
ii# co-TLC, co-column chromatography & ¥fHagt
R AL B, Bt doizl-fo2 Fr.2-1

448
L75
fJ)
O
c
o]
0
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0
<
1 1 1
400 450 500nm
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Fig. 4. Absorption spectrum of B-carotene in P.E.

Absorbance

400 450

length

500n0m
Wave

Fig. 5. Absorption spectra of phoeniconone (—) and
its reduction produt (---) in P.E.

Absorbanc_e

450 S00nm

Wave length

Fig. 6. Absorption spectra of astacene (—) and its
reduction product (---) in P.E.

£ phoeniconone® 2 [gstqt}. Bk phoeni-
conone o 2 = 9] -8 0 2 f@{LAfe] = phoenicoxan~
thine 2 #fEstn J9SS < 4+ 9=

Fr.2-2, astacene, WJffLE W spectrum. Fig. 6
o} A1 A% ketocarotenoid #H9] EH—Wrl QoA
v}, E3JE 95% ethanol Fol) 4] NaBH 2 Htste] o
1A RELERSS WS Bk spectrum-& B-caro-

tene type g t}.
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Table 9. Total carotenoid content in wild and cultured prawn fleshes

(mg/100 g of lipid)

Wild Cultured
Aug. 24% Sept. 13* Aug. 24% Sept. 13*
Male Female Male Female Male Female Male Female
Total 81.0 68.0 68.2 64.3 46.9 59.8 32.0 24.0

* Date of sampling.

Table 10. Composition of the carotenoids in

prawn fleshes
(% in total carotenoid)

Carotenoid Wwild Cultured
B~Carotene 20.0 22.0
Phoenicoxanthin 22.9 16.5
Astaxanthin 54.1 60.8
Unidentified 3.0 0.7

Zelx BITREER ol = acetyk 3 TLC & Rf
B2 8 ABE 4 @1 FhEste 2 #2g 5
lgdeh. ol4ke] fhES A Fr.2-21%= astacenes] A .o
2 #Es, =5 g2 4] o1& astaxanthing-
¥R sle] astacened nltEm, o] 23} EHEE co-TLC,
co~column chromatography & s #EHE &4 H—
EE R EH—5 Joiz 802 Fr.2-2E  astacene
o= FAmEstarct. Bt astaceneo 2 [HiEs] gl S
S 2 ffbElel = astaxanthin® T fFEfEsta g2
¢ % gtk

ol 48] ¥iM Katayama Do} g wajs$,
P. japonicus®] & W BT A B3t carotenoid
BRI 249 28 gl

zEla KRR 3 HMEE 2849 BHre & caro-
tenoid 4 &2 Table 9], #p carotenoid FL-S
Table 10 6] £4& Fnstgdch RAE LM & 3
FlES] Mhe] # carotencid?] A He] Egha, RE
Ao FEpg o] carotenoid: astaxanthine] EpR4rel
=2 ol phoenicoxanthin, B-caroteneo] XHBE. o] F

I 9geh

= #J

R Y #PEE 29 RERSE LK
Aeted, LEMME Bkstd WRE & Bblol A
HBReES #MMslga, o€ TLC, GLC 9 column
chromatography & Ffiste] BIRES] IRISERMK,
sterolfifk o) v SEEYERRES miElRES FRBiRR
e HEstgds. 2elx UV spectrophotometer,
71el HEMLPE REBRo S KR W HAE el

%Pyl carotenoidfflX S szEstel =33 L ik
<+ 44

Loxe¢ Bwel REBEARE T35 2.0%24
KR N FEE 2499 REAGER 2R: 99
2 TEHER-S RIRES  Hale KRl ¥
¥ 13.9%, FAlEe] ¥ 16.2% 24 FIEERA

FoF RRE v HT & 4RES 3. 2@
3 RHREC] B NL3} PL O SRR ¥

1:1.7 24 PL & &Ho] ¢}

2. TLY] MREBMERAA, RAE-LS Cio ¥ Cuis
B Mt B, HMEEL Cisa W Cus BY
S A Vel e, SREEES KARES et
o] monoenefg®] &&o] ¥ polyenefRe] AHE{E}
gkt

3. NLo| MREFERMLR A, KAREL Cis:o W Coun
B Moy %, BHEELS Clo ¥ Ciaaf@y
MEErE A vebsken, #EREES RARE Hst
o] monoene R FREeol Ea o whl faf@ o
polyene j@e] &R v &3kgl ol

4. PL 8] FREAERMLERA A, RARE-S Cisn 2 Cun
B M =¢3, BREES Ceo D Cisn BY
MR A vebylon, BEES RKARE st
o monoene 29| & o] W3 1 ylel fufiE 2
polyene 9] &L ¥l glgrh

5. KR O HFEEE Bl S0 sterol& cholesterol
o] 78.7~88.9%° HBIHE R ERFET o] F
3. . ¥kl 24-methylene cholesterol, sitosterol
Lol HEESOE B glcl. 48] 24-methylene
cholesterol& FHFhEN 4 %4 EA Jeld K@,
RREAAE AY Velvd=xl  gAV PRl FE
st KR 9O PR M99 sterol fALS] EE
F 24+

6. FHAE R4 $ERe] # carotenoid & E(F
¥ 40.7 mg/100g of lipid)-&- KIRE(CEH 70.4 mg/
100 g of lipid)ell iste] B A3 Yz, neq$ %
Pge] carotenoidi astaxanthine (54.1~60.8%)o]
BK5yels . stel phoenicoxanthin(16.5~22.9%),
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