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Characteristics of Food Nutrition Component of Limpets Cellana spp.

Soo-Kyung Moon, In-Soo Kim and Bo-Young Jeong*
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The proximate, fatty acid and dimethyl acetal (DMA) composition, and mineral and total amino acid content of lim-
pets Cellana spp. were studied. Limpets contained 17.6% protein, 1.82% lipids, and 1.28% ash. The most prominent
fatty acids in limpets were 20:4n-6, 20:5n-3, 18:1n-9, 16:0, 18:0, and 22:2 nonmethylene-interrupted diene (7,13).
Limpets contained significant amounts of 18:0DMA (7.79%) and 20:0DMA (2.45%) derived from plasmalogen.
They also contained large amounts of calcium (192.4 mg/100 g) and iron (9.4 mg/100 g), which are components of
limpet teeth. The most prominent total amino acids were glutamic acid, arginine, aspartic acid, leucine, lysine, and
glycine. These results suggest that limpets are a good source of n-3 and n-6 fatty acids, plasmalogen, calcium iron,
and arginine.

Key words: Amino acid, Fatty acid, Limpets Cellana spp., Mineral, Proximate composition

M E Aol Al -85 1L Q1aL, HA A 7R 7F 57w 2ol ok Aol
3t A7} AFs] A1 Qlth(Hua and Ako, 2014; 2016).

AQEAE B2 Aoly UABEZ Sahul, o715 @A Selueeld thrite] AR AEojetE

7tz M(Cellana toreuma), A== (Cellana grata grata), T-vi
Y(Cellana nigrolineata) 5- 357} 92| petof| A A4]atar Q)
A, Y&, S, 9 5 AlA 2R of] E2skar Slok. Azt
F(limpets)o] Feh ol S SRS ok, 2olA
AHUZHE el w7} glom, 2ol o= 219 A itk
(Kwon et al., 1993; Kawashima et al., 2002). ] &2 F2 %
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lana spp.)& “ophi”2tal 2w, BHl= =AM E9] ShLbR A

SHAA ] AFHRR SEE o] QA oL, ohal AR
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& Aatol 2 AAT T AA AU BHE 24
22 ARSI o] Al =+ speed cutter (NFM-8860, NUC
Co. Ltd., Korea)oll ©J5}o] uha] E5ke = Qi 24 24
off ARgSHAL, Y Al= -70C 9 {¥E3L(WUF-500, DAIHAN
Scientific Co. Ltd., Korea)o]| A&s}0] =11 HAof] AL8-5}%
o, QU R AL 240 BAS ZF AR T 93 1E0R
W, 7 18S 184 BAs o] 2F AR o % 354 24
stof BEAZ LR O, 7183k FotulieAt B4L 2}
242 IFOR a2 15 18]4 F4510] 5 28] B4
Bt A = UER Slch

HEME KM HA

[ = Lo ™
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SHRE ARIEAAZHO R, ThA(N X 6.25)2 semimicro
kjeldhal Moo=, 3|22 HAS|e o 72t S5k &
A A (total lipid, TL)-2- Bligh and Dyer (1959)H 2.2 F=3}o]
FTEHoE S5k

X|gAt 2 dimethyl acetal =4 £AM

TLE] Z|9FAF methyl ester 2 dimethyl acetal (DMA) 24
< 14% BF -Methanol 895 ©]-8-5}o] 245} ch(AOCS,
1998). TLS] A=A 2 DMA 242 Omegawax 320 fused
silica capillary column (30 mx0.32 mmXx0.25 um film
thickness, Supelco, Inc. Bellefonte, USA)2 #2181 gas chro-
matograph (GC-2010 Plus, Shimadzu Seisakusho, Co, Ltd.
Kyoto, Japan)ZA] EA314cE A& F=Y(injector) 2 FI
(flame ionization) 7A<7](detector) &=+ 250TCE 3% L
o, A¥ 9 E(column oven) 2E= 180T oA 8E7F 4|3t
3T /min = 230 C7HA] F-2AIZ o3 1581F A 5F3Ach
Carrier gas+= He (54.0 mL/min)-& A8-5}1L, split ratiot= 1:50
0.2 Sk, wAE AL A28 50k 5 AT ZAA
E A3t 35 (Supelco 37 Component FAME Mix., Sigma-
Aldrich Korea, Korea)?] M5 A|7} (retention time)} H|
5o g stal, 0] gl A R4 Ackman, 1986; Moon et
al., 2005)1} DMA (Moon et al., 2013)2] 7 2= =3 419 ECL
(equivalent chain length)¥} H| W 5}o] FA45Fch W #5%
© == methyl tricosanoate (99%, Sigma-Aldrich Korea, Ko-
rea)% AR5},

o

7148 g A& 1 ge Algadol et AAk-ad ik
AHESHE AR o2 Fafsto] 100 mLE 483 & 4%
22 ICP spectro- photometer (OPTIMA 4300DV, Perkin El-
mer Co., USA)Z E4J3}%ic},
£ ofolicAt B2 2 A

Z o] ik Ak E AR 100 mgS test tubeo] 23]
Fgt %, 6N HCI 3 mLE 7}sto] A5 54171 3 heating

57 - el

21 - 3HY

block2 AR8-5F01 110°C ol A 24417t 52t 7hp= 8 Al Zi et 7t
S83]] F -89S olass filter® o] 1}5} 1 Ag5H7|(EYELA,
SB-1000)°4 HCl& €H43] A|A 7k -, citrate buffers ©]-§
3lo] 25 mL2 A-8-5Fith -85 A| &= Biochrom 30 o}1] =
Ab A5 H4 7] (Biochrom Ltd., Cambridge, UK)o]l 2J5}e] &
ob| Ak ShgE A5 Tk

o&aZ L

AZEZRN O] AWRAE AL B 722+0.4%, T
17.6+0.3%, A& 1.8+0.1%, 18]1 37 1.3+0.1%S LE}
Welet. o] Aik= HE 5 100159 U sfiil 55570 dut
AE I v L uf, el (17.2%)2 3)5(1.54%) TEke 9
ARSHE A (1.13%) FHd-2 AZtR7lsollAl oft o waket
(Jeong et al., 1999). T+ X F7HA] AL ABER7)F-2] A&
PGSl gt A-d k= A2l A A ke, Assi(zL
2| 2)AF AN (Patella coerulea)©l| B] 8l Tl 21(9.2% o] =+
WAk Al oF 7%Lt W HhE 22 (2.4%)7} $145(2.6%) EHeF
o n)gFo] Ak e AAbof| A B 3ktH(Zlatanos et al., 2009).
St 2T dubdiol et A A e & A
2] %t} itk Kawashima et al. (2001)2] S1-Fof 2]l 3
9] Az I Collisella dorsuosa, Cellana grata, Cellana
toreuma)®] A1 A gFo] FEF2ol A 0.2-1.1%, ol A
1.9-9.6%%5 HERUTHAL sh3lct. 2 ol Ao 24X ==
T WA REfshA] AL A 2AS R4 o] ARSHRTI
ool J2Ake] 7 e-oF 21 vl wskA] Sstgict. shA|eE = A
TolAAE A 22 ARSS e AAke] AR 2
A}o] & YERA] ¢FtHZlatanos et al., 2009).

X|2tAr 2 DMA =4

Table 1-2 A2 F-9] ZA5H4H dimethyl acetal (DMA)
A4S eI =8 AAE 242 16:0 (8.61%), 18:0
(5.46%) 52| Z3}i(saturates)©| 28.6%=, 18:1n-9 (8.99%),
20:1n-11 (4.00%) 5] X =2l4Hmonoenes)©] 21.7%E A}A]
3Tt 18] 2L 20:4n-6 (arachidonic acid, AA, 15.8%), 20:5n-
3 (eicosapentaenoic acid, EPA, 14.0%), 22:2NMID (nonmeth-
ylene-interrupted diene, 4.71%) 52| Z&]3lXKpolyenes)©]
49.8%%F ApAsto] Eejdlite] 24u7F 7 =L, vl
2 oM R ddlAke] A GITh ey AR O ' AR E
of @o] g3 o] ¢l 22:6n-3 (docosahexaenoic acid, DHA)
© HESEA olth o] A= AR R 22 55R
331, AJ4J0] H]5ea AL ) Ak 24T S A
73S Ve gick(Jeong et al., 1998). 12Ut 12| A4ko] A
9-9h= AHFAF 4] o] A EElt(Zlatanos et al., 2009). ol E
Sl 22| A4k A0 16:0 (28.7%), 14:0 (9.4%), 18:0 (9.1%)
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Table 1. Fatty acid composition of limpets Cellana spp.
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Table 2. Mineral content of limpets Cellana spp.

Fatty acid (wt %) Fatty acid (wt %) Mineral (mg/100 g)
14:0 0.59:0.03  20:1n-7 0.7240.53 K 96.3£2.2
15:0 0.61:0.03  22:1n-11 0.44+0.13 Ca 192.4+14.5
16:0 8.61x0.10  Y>Monoenes 21.65 Mg 87.1x0.8
17:0 iso 0.76:0.05 Na 250.446.7
17:0 anteiso ~ 1.04:0.10  18:2n-6 0.74£0.01 Fe 9.40.1
17:0 1.25:0.09  18:3n-6 0.26+0.06 Cu 1.840.0
18:0DMA' 7.79:0.89  18:3n-4 0.67+0.07 Zn 2.1£0.1
18:0 5461025 18:3n-3 0.88+0.07 P 138.3+3.6
20:0DMA 245:0.08  20:2NMID*5,11)  0.53+0.29 S 207.549.9
> Saturates 28.57 20:2NMID(5,13)  1.6440.55

20:2n-6 2.20£0.60
16:1n-9 1.45+0.11  20:3n-6 0.81+0.69 Eoluf axetel T A O] BE7= AASHEPA = 22:5n-
16:1n-7 0.68£0.26  20:4n-6 15.83+0.46 3 (docosapentaenoic acid, DPA)2] /44| 7} 11, DHA 24
17:1n-7 0.43+0.16  20:3n-3 1.86£0.39 H] = v Hrh(Jeong et al., 1998). AA| 2 Mo} Ako] =
18:1n-11 244025  20:5n-3 14.00£0.46 [ Ho|Ql thAlnpt v 5 ZxFoll= theke] AARF EPA7H
18:1n-9 8.99:0.56 22:2NMID(7,13)  4.71£0.42 2= 9lou DHA= <o) 477 950 lH(Jeong et
18:1n-7 0.36£0.09 222NMID(7,15)  1.16£0.10 al., 1993; Daawczynski et al., 2007). wHebA] SEE7H572] 5
20:1n-11 400035 21:5n-3 2.0740.15 BAJ ARG o2 = 0 St o] A2 A A
20:1n-9 215:024  22:4n-6 2434013 s T2 Al Fohe 2o Eelth(Lu and Barber, 2012).
20:1n-7 0.72:0.53  YPolyenes 49.78 A SN AL 019 f plasmalogen 1122 DMA,

'DMA, dimethyl acetal. "NMID, nonmethylene-interrupted diene.

= saparo] 2] AALe] S03%: 74 o 24N et
9T, AA (28%), EPA (12%) & Eejolite] 24u)t 3
8.8%2 71 W& 2AIH S B on], HiALe F 22.0%
Fh 452 LERRICE. ol i3 AAR 244 2] %
A% 0] 374, 53] wlo] Aol 4 o] Aol 7} 2 ofakE:

02 WQIth. $hHl 3%0] ARAL AZLEAN O] A %
ol W2 Aol A9] §lelont %9], 2 EIMARS U
45.2%, T8 29.1-33.2%)0]| 4], E-ESFAH 1 ol AH-Z
£ 79(66.8-70.9%, U 54.8-60.6%)0] 4 Ztzt
R L N B R E R R RS E R A
5.9 % AR ohs T80 A 24T AR 2
Ehgict.

Sl B AP AEANFE) A AEEA ] 5L n-6 X
HHAL AA (15.8%)9) n-3 ZHFAFQ] EPA (14.0%)2] Z/4H] =
Lo DHA & 4254 htek. olefat bt 24 3

R NS 2 245 B0l B 4 ol AP
AR

AT AT Y SARE APFRRAS 2
58 34
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3] 18:0DMA (7.79%)2} 20:0DMA (2.45%)7} Arekef A2
%] %ith. DMA+ plasmalogens E3sH Q142 (=2 phospha-
tidylethanolamine)-2- ™| 2 of| A8 23}5}= g ol A oflH| =22
glo| AetEo] v'd7|7} dimethyl acetalS FAJsHA =L, o]
o] /3l AAR w Ao A8 =2} A GCofl o3l A F Tk
u}hA] DMA ZAJH| 2 4] plasmalogen $Hd2 =48 = Qltt.
Plasmalogen®] A4S A3 peroxisome (Z}AFSFAA]])of|
A A|ZFER=H] o] A4 Ajto] MAYSHH of2] 7HA] A
o el Hick. 53] ezatolmy Aufa a2zt 8
ko] Al plasmalogen FHeFo] A FHadt= A o= UeA 9l
t} (Weisser et al., 1997; Han et al., 2001). 3FH 2}HAFS}AA| o]
A plasmalogen®] 4514 7152 1% e] Z7ko] ukel 7hash
7) o] 12191 45 plasmalogeno] H--¢ 41%-& 4315t
o] mE ek Ho| etzstolma A} o] Tl 4= S}
(Andre et al., 2005). 2 917 Z7}o] 4] DMA 24](10.2%)7}
WA 2 50) 20 Ko} ARkl plasmalogeno] T
Hjo] 918 Ao At by AEIF0 DMA 24
H|= 2152 7)) 3)35(Saito, 2004; Moon et al., 2005) 2 thH= W
oL th& 717 (Moon et al., 2015)°] B|sjA= 2R B =9k
t}. o] & 3579 "5 F plasmalogen®] FFH O ZA ZFx
W] 7} 71 o] A o' L 2T o) AgAte] A
gHAo]7] wiiZoll AA| o]-&517]7} o F e}, webs] DMA 5
o2 BRI WEZA the7 |5 wrt S $83
Ao AzhEc,
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Table 3. Total amino acid content of limpets Cellana spp.

Amino acid (mg/g) (%)
Aspartic acid 13.9840.73 9.03+0.21
Threonine 7.9540.60 5.13+0.00
Serine 7.2440.41 4.67+0.09
Glutamic acid 24.35£1.52 15.71£0.20
Proline 8.6143.85 5.47+2.07
Glycine 10.64+0.41 6.8910.79
Alanine 9.04+0.39 5.84+0.19
Cysteine 0.40+0.10 0.26+0.08
Valine 8.56+0.51 5.53+0.09
Methionine 4.65+0.26 3.00+0.06
Isoleucine 6.3910.40 4.13+0.06
Leucine 11.77+0.75 7.59+0.09
Tyrosine 6.5410.63 4.21+0.09
Phenylalanine 6.1910.34 3.9940.08
Histidine 3.90+0.24 2.52+0.03
Lysine 10.6410.93 6.86+0.08
Arginine 14.2010.65 9.17+0.27
Total 155.05 100.00

271 B

Table 2& sztz7ll7ol 7714 ods Uetyslth =2
H7)22 Na, Ca, S, P, K, Mg, Fe 508 0|5 7%0] 49
99.4%% AHA| 89 tt. o] A= =(Lee et al., 2012)0]L} T}
€ 9572 A9k thAl = FAFSFR S LH(NIFS, 2009), Caitt Fe
ol thE gfjFol| vlste] W2 Ho| gt} 53] st xIlF2
Ca g=5(192 mg/100 g)-2 % =(Li et al., 2013) X c}= <F 130-
160 mgo|u Bkal, =(Lee etal., 2012)¢f| B3 A= 2F 30-120
mg/100 go|u} Wtk E3F 2 91to 4] Fe gaH(9.4 mg/100
g)= HE2] £8(2.7-3.2 mg/100 )t} oF 3wt o Wtk
2 kol A Caitt Fe 9ho] & A& A2kl 72 2ol A
FeESt Aoz Helth £3] Fe RS Atz R 24 A
Hol A A (goethite, 0-FeOOH) 442 LASH= AE9] 3}
LF=4](Sone et al., 2005), o] A4 AnjE R} v 7t AA
Aol Al 714 7hee EA 2 A4 A Qlth(Barber et al., 2015).

ST F] F o] Ak 2402 Table 33} o} =0 ofn]
L ARS Glu, Arg, Asp, Leu, Gly, Lys S0|it} 0|5 A= 11
2| A AR 7Y (Zlatanos et al., 2009)+= &2 A2 (Jang et al.,
2010; Li et al., 2013), =(Lee et al., 2012) 5 T} 372 7
o Al 2 A O U ol A= ARt Aol & vrEh
At 53] Arge H7NAE 715 AFRECONIE 1A skt
S 4(MFDS, 2017b), 2 @170 4 1,420 mg/100 g& LreR]

oltt. o] A= HE(Li et al., 2013)2] AH-(5 1,301-1,720
mg/100 g, Y3 1,094-1,445 mg/100 g)oh= GARBIA oW, &
(Lee et al., 2012)2] 7-9(535-836 mg/100 g)R.r}i= oF 2ujji}
Ekeh whebA Ak Re @S R A7 AE
dr A Al bR shz FEF
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