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Suitable Dietary Levels of EPA and DHA
for Larval Mud Crab During Artemia Feeding Period

Takayuki Kobayashi,*! Toshio Takeuchi,*!
Daisuke Arai,*? and Sachio Sekiya*?

The suitable dietary levels of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)
were determined for larval mud crab during the Arfemia feeding period. Two feeding experiments
were carried out in one liter plastic beakers, each containing 30 larvae (first stage zoea) and later fed
Artemia enriched with different levels of DHA (0-2.9%) and/or 1.2-2.2% of EPA on a dry basis
were used from the zoea 3 stage. The survival rate, carapace width of the first crab and total days to
reach each stage of larval development were measured.

The crab fed unenriched Arfemia containing 1.3% EPA alone showed the best survival rate and
highest molting rate. A high survival rate and large carapace width of the first crab were also ob-
served in the crab fed DHA-enriched Arfemia containing traces to 0.46% DHA (plus 1.3-1.7%
EPA). However, DHA levels in Artemia of more than 0.46% (plus 1.7% EPA) resulted in low sur-
vival rate, especially when the Arfemia contained 2.9% DHA, due to mortality linked to molting
failure prior to the megalopa stage.

These results suggest that the larval mud crab definitely needs EPA for survival, while DHA
was required for the growth of the carapace and the suitable levels of EPA and DHA in Arfemia were

about 1.3-2.5% and 0.46%, respectively.
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KRI 13Kk, 2w/ 7 ecizry /s
1 B3 /3 A Nannochloropsis Ta#ift. L7=77 A3 (N-R)
zh5z, 4~6XKit, WERR (BARETEERSH
B) LI/ 700/ RTHILLAETAY (YN-R)
ZhE 2zl BIMY/ITHURE, 104K, EH
fLO7 V737 (Un-Ar) #, 236 LU5Ki3, EPA
IF VI AT (MK 90%, <IN BRLSHR) 2B
WT 30 ul/l DRETHRIL L7737 (EPA30-Ar)
, 3B LU6KiZ, DHAZTF VI A5 (ME
95%, AAKEBRRLSHN) 60 ul/l CHILLAT LT
X7 (DHA60-Ar) #xhzthb 27,
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1 LU DHA50-Ar) #FxhFhb 7,

Zl | 72 | 23 | 74 | 25 | M |
Lot1 Un-Ar
Lot 2 N-R EPA30-Ar
Lot 3 DHAG0-Ar
Expt.1 $57% Un-Ar
Tots YN-R EPA30-Ar
Lot6 | DHAG60-Ar
Lot1l Un-Ar
Lot 2 DHAS-Ar
Expt. 1 753 N-R DHAZ0-Ar
Lot 4 DHA50-Ar

Fig. 1. Feeding schedules of larval mud crab in
Expts. I and II.

Abbreviations: Z1-Z5, first to fifth zoea; M,
megalopa. N-R, Nannochloropsis—rotifer; YN-
R, w—Yeast+Nannochloropsis-rotifer; Un-Ar,
Unenriched Artemia; EPA30-Ar, Artemia en-
riched with 30 ul//I-EPA ethyl ester; DHA60-
Ar, Artemia enriched with 60 ul/I-DHA ethyl
ester; DHA8-Ar, Artemia enriched with 8 ul/1~
DHA ethyl ester; DHA20-Ar, Artemia en-
riched with 20 ul//1-DHA ethyl ester; DHA50-
Ar, Artemia enriched with 50 ul/I-DHA ethyl
ester. EPA ethyl ester (purity, 90% <); DHA
ethyl ester (purity, 95% <).
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Table 1. Rearing conditions for larval mud crab in = 3®

Expts. I and II
FERRE EFRIBIUIOHRERLRE Y Table 2, 3
Fig. 2 5 XU 3 IZR T,

Experiment no.

I II ERT : SRHIOEBREROHR (Table 2, Fig. 2) %
Tank volume (/) 1 1 2bHe, NRu#E%7-1~3RXTit, Un-Ar x5 27
Number of larvae 30 30 1XBEICEN, 96.7% OB 1BH T-REB O,
Water temperature (°C) KT EPA30-Ar @ 2 [X, DHA60-Ar © 3XDIETH
21 28.0 27.8-28.0 7=, DHA60-Ar 3 [XCi3, 58/ T7HE ik
22-M . 29.7-30.2  29.7-30.2 1009 DABERER LTWIR, ZOREA HE SN
X:;?w““ Eﬁi:gﬁ RICIEL, BEARICED~WESSHADLNT,
Rearine period (davs) 20 20 EPA30-Ar D2 X CHRBERBEENARONAR, 3K
£ periof Yy
Light intensity Natural indoor light I EBRE Tk h o7, YN-R #5270 4~6 KT,
Density of feed in culture Rotifer Rotifer 1I~3R EAFICUn-Ar D4 KB HE LB, KWTH
medium (individuals/ml) ~ 40~50 ~ 40~50 5 LU 6RDIETH - 7. DHA60-Ar 6K Tis, 3
Artemia 5 Artemia 5

X ERBICESKY L7 HE CREBRRI1I S LUS
K ERZETH -7, AHONSANOERBICEL, 2%D
FREBICIIEROBRBELERIC L 5NWESBEI N/,
EPA30-Ar 5K Tid, RLT7IVFIThE272K
3 EARROETRREDONT, 70.0% O =21
bhis, KIKEHIEE (Table2) #4 %k, DHA60-

*1 One liter polyethylene white beaker in duplicate was
used.

*2 After start the feeding experiment, 100 m/ seawater
(70%) was exchanged every day, then seawater concen-
tration was adjusted at 70% after 11 days of the feeding
experiment.

20 ug/l of streptomycin in each tank was added to pre-
vent the occurrent of filamentous bacterium.

Table 2. Result of survival rate (%) to reach each larval stage and carapace width (mm) of first crab (C1) in Ex-

pts. I and II
Survival rate (%)*! Carapace width (mm)*2
Lot no.
Z1% Z2 Z3 Z4 Z5 M C1 ‘ Ci1
Expt. I
1 100* 100 100 100 100 1002 96.72 3.40+0.11*5> (n=>58)
2 100 100 100 100 100 76.7° 55.0¢ 3.45+0.12> (n=33)
3 100 100 100 100 100 40.0¢ 23.34 3.56+0.200 (n=14)
4 100 100 100 100 100 95.02 76.7° 3.44+0.10> (n=46)
5 100 100 100 100 100 83.3v 70.0b< 3.43+0.16> (n=42)
6 100 100 100 100 100 33.3¢ 23.34 3.47+0.18> (n=14)
Expt. II
1 100 100 100 100 100 98.3ab 86.72 3.38+0.17* (n=52)
2 100 100 100 100 100 1002 90.02 3.42+0.12* (n=>54)
3 100 100 100 100 100 91.7bc 81.7ab 3.58+0.172 (n=49)
4 100 100 100 100 100 83.3¢ 66.7° 3.55+0.18 (n=40)

*1. Survival rate (%) = (total number of larvae molted to each stage)/(number of larvae stocked just after hatching) x 100.
*2 Carapace width was measured as maximum width of carapace including lateral spines.

*3 See the footnote Table. 1. C1, first crab.

*¢ Mean value (n=2).

*5 Mean+SD.

abe Values within a column with different superscript letters are significantly different (p<0.05).
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Fig. 2. Prolonged development of reared mud crab larvae in Expt. I.

ArO3XBPEBICEWEEZTR LA, loRBRREICIZ
BEREERRDOhahr -7, FHBIFEBH (Table 3)
HABE, 1ENETFELS, BESERL OB, &
LBV IR TR, BIEFAL Ceh -7 (Fig. 2),
ERT : £BRROHF (Table 2, Fig. 3) A 5L,
HE5MY ITHETIRLKX 100% OEBRKRZR L TW
7oo 851 WHEN —DAFRRKIZ, DHAS-Ar D 2 KA %KD
#wN90.0% % ~L, KWTUn-Ar® 1K, DHA20-
Ar » 3 X, DHA5S0-Ar D4 RDETH -7, BRIC L
ABBTED/I D, F—2ORM@IZLTWEWS, 1Bk
U 2R TONWIER, A HONEREDONWIETH -
o3, 3BLU 4 X TONNEIL, A HONRNOBRERS
KRBT ARERBICEZDOBKETH -0, TR

LBEGERIT, SKREV L 4RDOFEREDL -, £PIE
£ (Table2) #% % &, DHA20-Ar # 5.2 7- 3EHE
LbAKE358mmAERL, AWT4K, 2R L1
ROBETH -7, 723 BLU 4RI, 1BLU2KIC
HAREBICKE L %> T, FHBZEALK (Table 3)
IKBALTiE, 1K 2EAETEVS, H 1T %
TOREARIL, 2K 20 BRIETH -7,
EMEEODER ERI S IU T CHER LR
D—RHHT I L UTR RS &% Table 4 12, BIEE+D
JeRhEsE R % Table 5 ICR ¥,

EBIT  kGEERIL, TAVE, TIUVFITELELAC
KELEIZONE, >, HIEVSEGEREEYD)
W, TLAVEETII11% Bk, TVFITHTIE, Un-

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

1010

Number of larvae

IR,

M, wF, BE

40

40
30
20 r

21 25

30 4

20 |
Lot no. 1
10 |

0
29 1

13

17

21

25

29

40
30
20 |
10t

1317

21 25

40
30

20
Lot no. 2
10 +

0
29 1

40

21

25

29

40
30
20

21 25

30

20
Lot no. 3
10

0
29 1

40

13

17

21

25

29

40
30
20 +
10

13 17

21 25

30

20
Lot no. 4
10

0
29 1

Days after hatching

-——Z7Z1 072 473

-a—74 %75 —o-M —+—Cl

21

25

29

Fig. 3. Prolonged development of reared mud crab larvae in Expt. II.

Table 3. Developmental average period to reach
each larval stage*! in Expts. I and II (day)

Stage*?
Lot no.
Z3 Z4 Z5 M C1
Expt. I
1 3.0 50 7.6 97 13.7v 21.4¢
2 3.0 50 7.5» 9.9abc  14.0ab  2]1.7bc
3 3.0 5.0 7.6~ 9.8bc 13.9ab  23.1a
4 30 50 772 10.12 13.92b  22.3ab
5 3.0 50 772 10.0=> 14,12 22.12b
6 30 50 772 10.02® 14,1ad  22.]abc
Expt. II
1 30 50 73 9.9 13.4 20.5b
2 30 50 74 9.8 134 20.5b
3 30 50 74 9.9 13.4 21.12
4 30 50 73 9.9 13.3 20.920

*1 Mean value (n=14-60).
*2 See the footnote of Table. 1. C1, first crab.
abec Values within a column with different superscript let-

ters are significantly different (»<0.05).

Ar R 24.2% ¢, EPA30-Ar 5 L UF DHAGO-Ar {34 1
WENMOBE LR L, ThZh25.1% 35 LU 30.0%
L L7-, EPA (20:5n-3), DHA (22:6n-3) 51U

n-3HUFA &8 (ZHESEYY) &, N-R Tit, EPA
2 1.7%,DHA i1 #% &, n-3HUFA 1 22% &% L,
YN-R %, N-RiZH:~ DHA {3#fnL 74, EPA &k
U'n-3HUFA 3 EVWEEZR L, ERILTIVFITT
¥, EPAi313%,DHAZ & ¥ h ¥, n-3HUFA L
1.4% & ¥ 11, EPA30-Ar ¢i3, EPA |3 3.5%, DHA
it & % h ¥, n-3HUFA i 3.6%, DHA60-Ar T3,
EPA i1 2.0%, DHA 13 2.9%, n—3HUFA i1 5.1% &%
Tz, BIEEFOIREEER (area%) 13, VAV
FETIE, B EH16:0,16: 1In7B LTV —b
B (LA, 18 : 2n-6) »10% Ll EOfE%#RL, N-RT
{2 EPA, YN-R Ti3 18 : 1 % 10% LA EDOfE% 75 L7z,
TIWFITHTIE, WTFhofERE$16:0,18:1%
XUU / UvEs (LNA, 18 : 3n-3) #5 10% Ll E & @&\
%77 L, EPA30-Ar ® EPA % 14.0% L B\ MHTH
- 7=o DHA60-Ar Tl Un-Aric kX, FayXy %
I Bk (DPA, 22 :5n-3) ® EPA 23#fnL, DHA ®
FHLZO BT S hz,

ERT : ASESRIVTNOEE L 4 90% Bk TH
o7, MEVN7HEEE (BEEMY) ik, N-R Tik
9.7%, TVFITHTII6 % B TH- 7, HKSE
B (BEEMY) &, WIhoffREd 1% iEck
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Table 4. Proximate composition and main fatty acid contents of total lipid in live foods*! in Expts. I and IT (%)

Rotifer*2 Artemia*3
Expt. 1

N-R YN-R Un-Ar EPA30-Ar DHAG60-Ar

Moisture 88.3+0.5%6 86.2+0.2 90.8+0.3 89.6+0.9 89.2+0.1
Crude lipid (wet) *4 1.3+0.2 1.6+0.1 22104 2.6+0.1 3.2+0.1
(dry)*s 11.0+2.2 11.3+0.6 24.2+3.1 25.1+1.6 30.0+0.9
20:4n-6(dry) 0.2+0.0 0.1+0.0 0.3%+0.0 0.2+0.0 0.3£0.0
20:5n-3 (dry) 1.7+£0.3 0.9+0.1 1.3+0.1 3.5+0.1 2.0+0.2
22:6n-3(dry) tr¥? 0.1+£0.0 nd*7 nd 2.9+0.6
Zn-3HUFA (dry) 22+04 1.3+0.1 1.4+0.1 3.6+0.1 5.1+0.8

Rotifer*? Artemia*?
Expt. 11

N-R YN-R Un-Ar EPA30-Ar DHA60-Ar

Moisture 88.5+0.0 91.4+0.8 91.3%+0.9 89.9+0.9 89.2+0.8
Crude protein (wet) ¥+ 9.7+0.0 5.9+0.9 5.6+0.3 5.6+0.2 6.4+0.2
Crude ash(wet) 1.0+£0.2 0.9+0.0 1.0+£0.0 1.0x£0.0 1.0+£0.0
Crude lipid (wet) 1.3x0.1 1.9+0.1 2.0+0.1 2.5+0.2 3.1+0.1
(dry)*s 11.5+1.3 22.7+0.9 23.2+1.1 25.0+0.8 28.7x1.7

Neutral lipid (dry) 4.8+0.7 12.5+04 13.2+0.8 14.0+0.5 17.3x1.6
Polar lipid(dry) 6.7x0.6 10.2+1.2 10.1+0.4 11.0x+0.5 11.3%0.5
20:4n-6(dry) 0.3+0.0 0.3%x0.0 0.3x0.0 0.3+0.0 0.3+0.0
20:5n-3(dry) 1.8+0.1 1.2+0.0 1.3%£0.0 1.6x0.1 2.2%+0.1
22:6n-3(dry) tr nd tr 0.46+0.0 1.740.0
2n-3HUFA (dry) 2.3+0.1 1.4%0.0 1.4+0.0 2.2x0.1 4.1%+0.1

*1 See the footnote of Table 1. *2 =2, *3 n=3. * In wet basis. *> In dry basis. *6 Mean+SD. *’ nd, not detected; tr, trace.

Ehaprole, HEB R (EHRERMY)IZ, N-R Tk
11.5% OfEi%RL, 7IFITETIIT A ILEIOM
MR IR S B AN AEARA LN, P
HEEEREOEEIE, N-R TI3EBMIEEOH»% <,
TTFITHTIFRBEDOHBESEHL T\, &
KTV FITHICEWT, BEREHIIVWIThOMER L b
11% (EBREEXYD) MEOMETH - /o8, FHIEE
i A OV EOEMICEVENT 2 EARBDHh
7:o EPA, DHA ¥ LU n-3HUFA 4&i1, N-R T3
BRI LITITEERE%R LA, Un-Ar §5 X U DHAS-
AriLi3ITEES $Hh, DHA20-Ar Tit, EPA i1 1.6%,
DHA i3 0.46%, n-3HUFA i1 2.2% & & L, DHA50-
Ar ¢it, EPA32.2%, DHA 1 1.7%, n-3HUFA i
4.1% &H L, RIBEFORBEARI, 7TIL7F
IT7HTIZ18: 1 I LU LNA 2 20% UL EOB W%
~L, 16:01310% A ETH -7, 7z, DHA20-Ar
% DHA50-Ar Tiz, DHA » 60EH#EATD LN,

£ =®
/AR HFIGEOERS LUBREORREIC S

THRZAGM AL, BRI Tik N-R+Un-Ar, £EB
I CiZ N-R+Un-Ar 35 L U'N-R+DHA8-Ar D %24
bR THole TOTAVHICREBRERYYD 1.7~
1.8% DEPA, # B ODDHA & & 152.2~2.3% D n—
BHUFA #&%F L, 77 I 7%iCii 1.3% O EPA,

WMEDDHA B L UF14% On-3HUFA % &HE L TW
oo SEIODTVAVELUTNVFITHhOEEEIR, #i
BOOMBERZIZTITHEL T, FRIICEWT
DHA60-Ar (EPA2.0%, DHA2.9%, n-3HUFA5.1%)
A LARBX TIE, A HTOEAOTRBICEEL,

% OBBEEARIC X BANWERBE S N/, EPA i1
WOOBFERBZHALTWB I LH 6, 2.9% ©DHA
B AR HFIGEICH L GEETH -2 b D L HE
Shic, 7z, ERIICIIT 5 DHA20-Ar (EPAL.6%,
DHAO0.46%, n-3HUFA2.2%) KT, 4B TiEH5H
AHOANNOERBRICHBEEARRADNS L L BIT,

DHA50-Ar (EPA2.2%, DHA1.7%, n-3HUFA4.1%)
K Tit, ZLOBEEBPBREI N, LEDT &b
B, 77 I7HODHA 4813 046% LITIC 4 5.
BHXHD, ThllEDHA 238t % & A HONADE
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Table 5. Fatty acid composition (area%) of total lipid in live foods in Expts. I and II
Expt. 1 Expt. II
Fatty aicd Rotifer*? Artemia*3 Rotifer*? Artemia*3

N-R YN-R Un-Ar  EPA30-Ar  DHA60-Ar N-R Un-Ar DHAS8-Ar DHA20-Ar DHAS50-Ar
14:0 3.1+0.0% 23+01 1.0+0.0 0.8+0.0 0.8+0.1 3.2+03 1.0+00 1.0x0.2 1.0+0.1 0.8+0.0
16:0 17.0+0.4 12.7£0.2 12.2+0.4 11.2+0.1 11.2+0.8 18.0%1.7 12.0+0.1 11.9%+0.2 12.1+0.0 11.3+0.2
16:1n-7 11.8+0.2 13.6+0.5 5.9+0.1 4.7+0.3 4905 12.5%0.5 56+0.1 5.9%+0.2 5.5+0.1 51+0.2
16:3n-6 0.2+0.0 24%+00 1.1x0.0 0.9+0.0 1.0+0.1 0.6+0.5 1.0+£0.0 1.0+0.1 1.0+0.0 1.0£0.0
16:3n-3 3.0x0.7 0.3+x0.1 0.3+0.0 0.3+0.0 0.4+0.0 1.2+1.6 0.3+0.0 0.3+0.1 0.3+0.0 0.3+0.0
18:0 3.4+0.2 43+01 4.1x00 43+0.1 3.9+0.2 3.6+0.3 46+0.2 43+03 4.5+0.2 4.1+0.1
18:1 7104 19.8+0.9 28.8+0.2 27.6+0.3 26.6+0.9 7.1+04 29.6+04 28.7*14 28.8+0.4 27.3+04
18:2n-6 15.4+0.7 13.9+0.9 5.2+0.0 4.9+0.1 4.8+0.1 14.3+05 52+0.0 5.2#0.1 5.1+0.0 4.9+0.0
18:3n-6 0.2+0.0 0.2+0.0 0.3%0.0 0.2+0.0 0.2+0.0 0.2+0.0 0.3+0.0 0.2+0.0 0.2+0.0 0.2+0.0
18:3n-3 3.8+0.3 3.6+0.6 23.8+0.5 20.4+0.3 19.9+0.1 3.9+02 22.8+05 23.6%+0.6 21.9+0.2 20.8+0.0
18:4n-3 0.1+0.0 0.1+0.0 2.5+0.1 1.8+0.1 1.9+0.1 0.1+0.1 22+01 24201 2.0+0.1 1.8+0.1
20:1 1.6+0.0 2.7+£0.0 04+0.0 0.4+0.0 0.4+0.0 1.6+0.1 0.5+£0.0 0.4x00 0.5+0.0 04+0.1
20:2n-6 1.3+0.0 1.2+0.1 0.1%0.0 0.3+0.4 0.1+0.0 1.3+0.1 0.1£0.0 0.1+0.0 0.1+0.0 0.1+0.0
20:3n—6 1.4+0.1 1.1+0.0 tr*s tr tr 1.5+0.2 tr tr tr tr
20:4n-6 2.1+0.1 1.3+0.1 1.1%+0.0 0.9+0.0 0.8+0.0 2.2+0.0 1.3+0.0 1.2+0.0 1.1+0.0 0.9+0.0
20:3n-3 0.5+0.1 0.5+0.1 0.3+0.0 0.2+0.0 0.2+0.0 0.6+0.0 03+0.0 02200 0.3+0.0 0.2+0.0
20:4n-3 1.1+0.1 1.4+0.0 0.3+0.0 0.2+0.0 0.2+0.0 1.2+0.0 0.3+0.0 0.3x0.0 0.3+0.0 0.3+0.0
20:5n-3 15.3+0.1 8.0+£0.7 5.2+0.2 14.0+0.7 6.7+0.3 15.5+05 54+02 5402 6.5+0.1 7.6+0.1
22:1 0.2+0.0 0.5+0.0 tr tr tr 0.3+0.0 tr tr tr tr
22:4n-6 0.1+0.0 tr tr tr 0.1+0.0 0.2+0.0 0.1+0.0 0.1x0.0 tr tr
22:5n—6 nd*s 0.3+0.0 nd nd nd nd nd nd nd nd
22:5n-3 2.6+0.2 0.7+0.1 nd nd 0.1+0.0 2.9+0.7 nd nd nd 0.1+0.0
22:6n-3 0.1+0.1 1.2x0.0 nd nd 9.7+1.9 0.1+0.0 nd 0.1+0.0 1.8+0.1 6.0+£0.5
2 Monoene 20.6+0.6 36.6+14 351%0.2 32.7%0.6 31.9+14 21.5+08 358+0.3 35.0%1.1 34.8+0.4 32.9+04
Zn—6 20.8+0.9 20.2+0.7 7.9+0.1 7.3+0.3 7.0+0.1 20.4+0.7 8.0+0.1 7.8%+0.2 7.6+0.1 7.1%+0.1
Zn-3 26.5+0.9 15.8+0.2 32.4+0.7 37.0£0.8 39.1+2.3 255+2.6 31.3%x0.8 32.2x0.7 33.0£0.3 37.3%0.6
Zn-3HUFA 19.7+0.0 11.8+0.7 5.7%0.2 14.5+0.7 16.9+2.1 20.3+13 6.0+0.3 6.0+0.2 8.8+0.1 14.3+0.5

*1 See the footnote of Table 1. *2 n=2. *3 n=3. * Mean+SD. *5 nd, not detected; tr, trace.

RBICEEL, BEAKEZIIESRIT I EBTRBIN/
DHA 7 ¥ ® n-3HUFA BRIEIL — V< AW < &4 519
ZETAEEIHN, FhbHiEx I E(VE) OiEmic
FVHBEINDEILBAOLNT W B, 1410 —%,
EPA30-Ar (EPA3.5%, DHA &%¢, n-3HUFA3.6%)
RChBEERPBREINL-Z L, L, 3.5% D EPA
AR TH-o L LBDbhS, LAL, ERIDSRT
12, 70.0% OHEHF_HBBOLNTHBET EnD, EPAB
FEORBR T 54812 DHA BRE A RE T 5B KHE
DB LDLEEIN, TAEPA LX)IVORL
A7 IVFI T #AWT EPABRHESEOBE LA /E
B Tit, 7.8% © EPA (n-3HUFA8.0%) # &L 7 )L

FITHEZRBRRE T40% AV EBRREZEB TN D, *

KICEFIEES A% &, EPA %7 )V57 I 7 HIC#1L
LTHLFIBRKEL BRI b o, —F, £k
ID3IRRPERIDIBLUT 4R TIE, £FENKE
IzoTnZ !, MVOEREZEDETEZS
L, fEK~O DHA O Cl D2HE s k&< ¥
LB EEOLEZ LN,

Cl ~DO¥HF|E A HICTH W TIE, Un-Ar X & DHA
BILTIVFITREOMICII KR ERER D -2 Eh
%, EPA % DHA 7z ¥ © n-3HUFA481L %75 Z 21T
£-T, FHERABERDOH I LIZTERVEHES
nr’z,

NS, PTARER, RHARA, BEFELE  TUFITEREMCRT S oy N340 DHA FER LRFER, R 114

ERAKREFLBEFASRFEEE, 1999, p. 134.

*ONKESE b/ oY HFIGEOLFIRITAER, HIUKEXEEEFAERS, 2000, p. 74.
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