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The importance of animal components in the diet of
adult rabbitfish Siganus fuscescens

Rena SHIBATA" , Satoshi KATAYAMA" , Satoshi WATANABE? and Hisayuki ARAKAWA”

Abstract : The importance of animal matter in the diet of the adult rabbitfish Siganus
Juscescens was determined using a combination of composition analysis of the diet and rearing
experiments. The gut contents of rabbitfish inhabiting a barren area or a seaweed bed consisted
mainly of macroalgae with a smaller concentration of animal matter such as hydrozoas and
crustaceans. The carbon/nitrogen stable isotope ratios (8 *C and 6 "N) of rabbitfish living in
the barren area were significantly lower than those of rabbitfish inhabiting the seaweed bed.
This difference in the ratios is probably due to the lower concentrations of 6 ”C and & "N
found in crustaceans which are the main food source for rabbitfish inhabiting the barren area
as compared to the concentrations of ¢ “C and 6 "N provided by algae and other animals as a
food source. Rabbitfish reared on brown algae alone showed reduced somatic growth, whereas
the fish fed with krill and gammarid exhibited a greater increase in body weight and were
found to be in better overall condition. Concentrations of 6 *C and & "N in the fish fed only
with brown algae showed a small shift during the rearing period. Thus, although the rabbitfish
is regarded to be omnivorous with strong herbivorous tendencies, it appears that the inclusion

of animal matter in their diet is also important for satisfactory growth.
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Fig. 1. Map of collection sites of rabbitfish.
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Table 1. Standard length of Siganus fuscescens collected in Nagai and Omaezaki.

Omaezaki

Nagai

Range of Standard

Range of Standard

Month Number of fish length (mm) Month Number of fish length (mm)
June 16 196-282 June 11 212-330
July 22 214-290 July 21 232-328
Aug. 9 241-299 Aug. 17 268-332
Sep. 33 206-288 Sep 4 238-291
Oct. 52 192-314 Oct 13 228-348
Nov. 21 212-261 Nov. 7 228-292
Dec. 10 246-296 Dec 5 232-282
Total 163 78
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Table 2. Summary of feeding experiments of rabbitfish.

Exp 1

Exp II

Rearing period

Nov. 11-Nov. 30, 2005

Aug. 28-Sep. 25, 2006

Temperature

+ +
(°C+SD) 19.5+0.6 25.0+0.8
Standard length . 4
(mm=+SD) 286.1+23.7 184.8£20.4
Number of fish 30 21

Ecklonia cava
Euphausia superba

Food item

Ecklonia cava
Gammarus pulex

Table 3. Weight composition (%=SD) of food item in gut contents of rabbitfish collected in Omaezaki and Nagai.

Omaezaki %)
Dietary June July Aug. Sep. Oct. Nov. Dec.
category (n=16) (n=22) (n=9) (n=30) (n=52) (n=19) (n=8)
Green algae 6.31214 0 0 0 0.2%0.1 0 0.9£2.3
Brown algae 58.5144.6  46.0143.7  48.9149.5 2.4+5.0 26.4+22.0  18.7£17.2 0.1+0.4
Red algae 11.1+20.8  34.6+t44.7 24.9+422 57.0%38.6 63.5+25.0 53.9£31.8 39.0+45.2
Hydrozoa 0.2£0.4 1.1+1.6 1.6+4.6 18.34+32.7 2.6+16.0 6.3114.3 21.1£31.9
Crustacea 19.3£33.0 0 0 10.1+31.6 0.3+1.7 0.1£5.2 0.610.9
Other animals  3.9%£15.7 0.040.1 0.1+0.3 0.1£0.1 1.3£5.5 1.6£7.4 0.9t1.5
Unidentified
e 0 0 0 04+14  12+38  02+07  14%32
Algae 76.0+38.8  92.8419.0 97.9+4.5 67.7+t41.2  92.2%21.2  77.1£38.3  68.31:39.1
Animal 24.0+38.8 7.2£19.0 2.1+45 31.9+41.6 5.0£16.9 22.7+38.3  30.3£39.1
Nagai (%)
Dietary June July Aug. Sep. Oct. Nov. Dec.
category (n=11) (n=19) (n=17) (n=4) (n=13) (m=7 (n=5)
Green algae 0 0.020.1 0.10.1 0 0 0.7£0.3 0
Brown algae 81.7£31.0  78.8%+29.8  72.0£37.7 92.4%+10.1 93.6+9.6 93.9+3.5 84.7+16.4
Red algae 11.2+22.0  5.7+23.0 3.0£6.5 0.240.4 0.8+1.0 3.2+1.4 24422
Hydrozoa 4.2+74 45%4.38 9.3£20.4 6.3110.7 0.2+0.3 0.2+0.3 0.6%0.8
Crustacea} 0.24+0.5 0.0£0.1 0.20.7 1.1£2.0 0.2+0.6 0.0%0.1 0.010.1
Other animals 97464 3.8+£7.2  154%29.7  0.0+0.1 41+6.1 1.6+28  11.2+121
Unidentified
materials 01402  08+33  11+23 0 0 0.0+0.1 0
Algae 92.8+11.2 90.9+9.6 74.7£33.9  92.6£10.3 95.3+6.8 97.8+2.6 87.7+13.4
Animal 71+11.2 8.419.8 24.2+32.6 7.4%+10.3 4.7+6.8 2.2+2.6 12.3+£13.4
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Fig. 2. Gut content sonMapthdex (CSI, Mean=£SD)
of rabbitfish collected at Nagai (closed circles)
and Omaezaki (open circles) from July to De-
cember, 2005. Number of samples in parentheses.
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Fig. 3. Mean stable carbon and nitrogen isotope ra-
tios (6 C and 6 "N, =SD) of rabbitfish collected
in Nagai and Omaezaki.
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6 Nagai 1 Omaezaki
Sargassum
. ® Algae . . ® Algae
14} Sertulariidae 14+ ringgoldianum
S. , ii
127 ,,',Zg—fjj,gnum Meristotheca papulosa 12 Zos Sertulariidae
S Sargassum Membrani ma Gracilaria vermiculophylla
< 10} Undaria horneri emy & an///;? O’E’z 10 N Sargassum horneri
IDZ pinnatifida J serriiamelia A Sponge Zostera matina
~. 8t A—Sertularella sp. 8t . @ Gammaridea
[26) . lumulariidea \
./—.\/ Ecklonia cava ®Rhodophycea EWEGk/DN/a cava
6 S lariid Eisenia bicyclis 6 ringgoldianum o
ertulariidae Undaria pinnatifida Corallina pilulifera
4+ 4 Pterocladiella tenuis

Rhodophyceae

[Sertulariidae

Caprellidea

2 L L L L 1 1 1
-20 -18 -16 -14 -12 -10 -8 -6

2' s L s s s
-20 -18 -16 -14 -12 -10 -8 -6

& 13C (%o)

Fig. 4. Mean (£SD) 6 *C and 6 "N of food items. Ranges denoted by dotted circles were data of rabbitfish in
Nagai and Omaezaki, see Fig. 3. Food items analyzed in this study were brown algae (Ecklonia cava, Eisenia
bicyclis, Undaria pinnatifida, Sargassum horneri, Sargassum ringgoldianum), red algae (Gracilaria
vermiculophylla, Corallina pilulifera, Meristotheca papulosa, Pterocladiella tenuis, Rhodophyceae), Zostera

marina, Gammaridae, Hydrozoa, and Sponge.
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Table 4. Carbon and nitrogen contents in the food
(g dry weight /day) taken by the rabbitfish.

Algae-krill exp.

Food Carbon  Nitrogen
Algae 0.97 0.07
Krill 6.80 1.70
Krill/algae 7.01 24.29

Algae-grammad exp. .
Food Carbon  Nitrogen
Algae 0.44 0.03
Grammad 2.17 0.46
Grammad/Algae 4.93 15.33
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Fig. 5. Temporal change in the mean condition factor
of rabbitfish (££SD), in the krill —algae (top) and
gammarid —algae (bottom) experiments.
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Fig. 6. Mean (£SD) 6 “C and 6 "N of muscle tissue
samples of rabbitfish and food items (algae and
krill; upper, algae and gammarid; lower),
through rearing period.
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Appendix 1. Carbon and nitrogen isotope ratios (Min. to Max.) of food items of rabbitfish collected in Omaezaki
and Nagali.

Location Algae 6 "N (%0) 6 "C (%o)

Omaezaki Zostera marina 8.7t0 9.0 —16.9 to —11.3
Undaria pinnatifida 7.3 —12.4
Sargassum hornert 9.0 —15.9
Sargassum ringgoldianum 8.3 t0 9.7 —16.7 to —15.19
Pterocladiella tenuis 7.6 —14.9
Corallina pilulifera 4.3 —17.3
Gracilaria vermiculophylla 9.9 —15.2

Nagai Ecklonia cava 7.0 —13.5
Eisenia bicyclis 6.5 to 8.7 —15.2 to —14.0
Undaria pinnatifida 6.2t0 7.9 —18.3 to —11.2
Sargassum hornert 8.3 —14.9
Sargassum ringgoldianum 8.9 —16.3
Meristotheca papulosa 9.4 —12.8

Location Animal 6 "N (%0) 6°C (%)

Omaezaki Gammaridea 8.8 —12.9
Caprellidea 3.2t05.8 —19.0 to —15.6
Sertulariidae sp. 6.7 to 0.9 —19.4 to —16.1
Rhodophyceae 7.6 —18.9
Sponge 7.0 —19.4

Nagai Membraniipora serrilamella 9.1 to 10.4 —7.0to —6.7
Sertulariidae sp. 7.1t09.8 =179 to —13.9

%7 20104:10 H 8 H
ZBL 2010412 H 25 H
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08:30-09:30 Keynote presentations

Chair persons: Dr. Yves HENOCQUE (Division of
Prospective and Strategy, IFREMER) and
Prof. Shiro IMAWAKI (JAMSTEC)

Prof. Denis BAILLY (Centre of Law and Economy
of the Sea, University of Bretagne Occidentale)
An attempt to develop new tools to represent
natural processes, economical and social pa-
rameters in the use of coastal systems: the
SPICOSA project

Prof. Tetsuo YANAGI (Research Institute for Ap-
plied Mechanics, Kyushu University)
Concept and practices of Satoumi in Japan and
lessons learned

09:45-11:45 Oral presentations (Part 1)

Chair persons: Prof. Jiro YOSHIDA (Faculty of
Marine Science, Tokyo University of Marine
Science and Technology) and Prof. Jean-Paul
DUCROTOY (Professor emeritus of Hull Univer-
sity)

1. Understanding of ecosystem and its model

(1) Dr. André CARPENTIER (Channel and North
Sea Fisheries Department, IFREMER)
The Charm Project: Defying the Channel's loss
by facing environmental challenges across bor-
ders

(2) Prof. Kisaburo NAKATA (Faculty of Marine
Scinece, Tokai University)
Coastal ecosystem model as a tool of environ-
mental management

2. Water quality and its control
(3) Prof. Mitsuru HAYASHI (Research Center for

11111

=

Inland Seas, Kobe University)
Dissolved Inorganic Nitrogen budget for the
inner part of Manila Bay, Philippines

(4) Dr. M. Etienne CLAMAGIRAND (Architeuthis
Ltd.)
The Cap Sicié ecological restoration unit for
marine environment

Chair persons: Prof. Hiroshi KOHNO (Faculty of
Marine Science, Tokyo University of Marine Sci-
ence and Technology) and Dr. Georges STORA
(Center of Oceanography of Marseille, University
of the Méditerranée)

3. Fisheries impact on marine ecosystems and sus-
tainable use of fish stock

(5) Dr. Patrick PROUZET (Laboratory of Fisher-
ies Resources of Aquitaine, IFREMER)
Toward a systemic approach to fisheries man-
agement: The (Anguilla
anguilla) case

(6) Dr. Minoru TOMIYAMA (Chita Agriculture,
Forestry, and Fisheries Office, Aichi Prefec-
ture)
Practice of sandeel fisheries management in Ise

European  eel

Bay toward responsible and sustainable fisher-
ies

4. Ecosystem management across borders

(7) Mr.Genki TERAUCHI (Northwest Pacific Re-
gion Environmental Cooperation Center &
NOWPAP CERAC)
Satellite based monitoring of marine and
coastal environment of the Northwest Pacific

(8) Dr. Richard SEMPERE (Center of Oceanogra-
phy of Marseille, University of the Méditer-

ranée)
The MERMeX program for the Mediterranean
Sea

11:45-13:00 Group photo and lunch

13:00-13:30 Poster session

13:30-15:30 Oral presentations (Part 2)
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Chair persons: Prof. Hisayuki ARAKAWA (Fac-
ulty of Marine Science, Tokyo University of Marine
Science and Technology) and Prof. Ivan
DEKEYSER (Center of Oceanography of
Marseille, University of the Méditerranée)

5. Technology for sustainable development

(9) Dr. Emilia MEDIONI (Department of Sustain-
able Development, Marseille City)
Prado reefs program: an exemplary Marseille
coastal management project

(10) Dr. Guy HERROUIN (Péle Mer, Provence
Alpe Cote d'Azur)
New ecological engineering for the marine
coastal areas

6. New monitoring method

(11) Dr. Masahiko SASANO (National Maritime
Research Institute)
A new method for coral monitoring using boat-
based fluorescence imaging lidar

(12) Dr Madeleine GOUTX (Center of Oceanogra-
phy of Marseille, University of the Méditerran
ée)
New observation tools (fluorescence sensors)
for monitoring pollutants in marine areas sub-
mitted to urban inputs

Chair persons: Prof. Jota KANDA (Faculty of Ma-
rine Science, Tokyo University of Marine Science
and Technology) and Prof. Michel KASBARIAN
(University of the Méditerranée)

7. Marine policy

(13) Mr. Takashi ICHIOKA (Ocean Policy Re-
search Foundation)
Initiatives toward integrated coastal manage-
ment in Japan

(14) Mr. Jean-Charles LARDIC (Secretary Gen-
eral, Marseille City)
Marseilles Municipality: major improvement in
marine governance and international coopera-
tion to contribute to “peaceful” management
of the Mediterranean Sea.

8. Education for protection and sustainable use of
marine environments
(15) Prof. Hiroshi KOHNO (Faculty of Marine
Science, Tokyo University of Marine Science
and Technology)

i
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An introduction to EDOMAE ESD: Education
for a sustainable Tokyo Bay learning through
a university and coastal communities partner-
ship

(16) Prof. Hubert Jean CECCALDI (University of
the Méditerranée & Academy of Sciences, Let-
ters and Arts of Marseille)
An important and original teaching method to
sensibilise the pupils and the student to protect
marine environments: "Mer en Féte" (Sea in
Festival)

15:30-16:15 Round table discussion

Moderator: Prof. Teruhisa KOMATSU (Atmos-
phere and Ocean Research Institute, The University
of Tokyo)

Prof. Teruaki SUZUKI (Research Institute,
Meijyo University)

Mme. Pascale JANNY (Department of Environ-
ment and Urban Space, and Integrated Man-
agement and Governance of Coastal Zone,
Marseille City)

Dr. Yves HENOCQUES (Division of Prospective
and Strategy, IFREMER)

Prof. Tetsuo YANAGI (Research Institute for
Applied Mechanics, Kyushu University)

Prof. Denis BAILLY (Centre of Law and Econ-
omy of the Sea, University of Bretagne
Occidentale)

16:30-18:00
Commemorative Ceremony of the 50th Anniver-
sary of Société franco-japonaise d'Océanogra-
phie

Presider: Prof. Tsutomu MORINAGA (Vice Presi-
dent of the Société franco-japonaise d'Oceanogra-
phie du Japan)

Opening speech: Prof. Shiro IMAWAKI (Presi-
dent of the Société franco-japonaise d'Oceanogra-
phie du Japan)

Congratulatory message: Mme la Conseillere
Florence RIVIERE-BOURHIS (Scientific Coun-
selor, Embassy of France in Japan)
Congratulatory message: Mr. Tatsuo YADA
(Mayor of Kobe City)

Congratulatory speech: Mr. Didier REHAULT
(Representative of Marseille City)
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Congratulatory message: Prof. Mare
HUMBERT (Director of
japonaise de Tokyo)
Congratulatory speech: Prof. Isao KOIKE (Pres-
ident of the Oceanographic Society of Japan)

Maison franco-

Congratulatory speech: Prof. Tamaki URA
(President of Techno-Ocean Network)
Congratulatory speech: Prof. Hubert
CECCALDI (President of the Société franco-
japonaise d'Océanographie de la France)

18:30- Banquet of Techno-Ocean 2010

HALEES: Y v AR Y 4 Part 1T :

ol AHEN (MMAEEFRRR, #T
WHFERH AR )

U BT B 500 HALW I & = @
R

10 : 05-10 - 30 HALMBHEFEZD H YA
ok B (HLPEERRIa R, WRlreRY:
-2 69
10:30-10: 55 75 v A TOWEFSHICE TS
HALW /1
4T ex) vy (75 RBHERRIIETR),
aAR—Jb ey ANVTF 4 LOHEEFREEE,
JtHALZERER)
W52uR HEREIC BT B A Btk o Y
10 : 55-11 - 25 #EIEICIRA IEBAS L R % Adl - B
BHMRED Z AR S
HRIFEDL GREPEDTTERH RS
11:25-11:55 7 5 v 7 EMAREFLEE
WO RN &S E A HIF L T
IRZAIN e Vv =— (It A 1)
PAL D ATy e TFTarE¥—I (k12
WEPEREIET)

2. 10H19H (K, HEUE L HALZREIT B 1 T20104:
FERs = Bk U 7.
2010471 (BE51ImD)  AALMEE Aok i gk
H B 20104E10H19H 14 1 00~15: 00
% P HALREE SPESO1ERE
s 1594 (B ;5 13, ZERIT X 5 5 46,
ALK ; 46)

B 1 TR 200947 R R
D BB E LT, ERIRIUEHRE.
2) WEERBLE LT, LUF &R
< A E 2 100 (2009/6/20 HALSAR) - w8
42 30l (2009/4/23, 6/12 HALZHE, 2010/2/19
WEAERD < k82 1l (2009/6/20 HALZEE) -

MR RS 1l (2009/6/20 HALASH
FRE 1IN, WXHE2MoRE - FEA (2010-
20114 ) 25, 0B, PRETEPRUGE
3) MR E LT, #&5E [La mer] 46%3%5, 475,
478 1-2%5, AT& 3 5 DI A
(B0, H1 FlEEE#® - KRINn)

02 R 2000 INGCIR G T BB ISR > THE
St i, BERRIREFBEHRICEI-THIHT
Hizfriabh, SE0#EYITHs E@BHOoNI &
i,
(B0t 82 THEEEHE - KBS hic)

H3HHME 2010EEHREIOVTUTORERMIRE
7z,

D AISES0E At ad s G0RED A I, Tech
no-Ocean2010TD ¥ v RV T L E) ORFFEE
2010410 H 15 H @ 14| HALgPESE > v RO ™
L Part 1 (ffF 5 BISES0f A-ad a2 5 10),
B X U20108:10H 190 o 55140 HAL#FLEF: > >~
R L Part 2 (HILEE

2) k&4 (1D, FEEEHEZ (1D, wHEa (3-4
| A

3) Lamer ¥H| 47545, 48%1, 2, 3, 4

49% 1 52RO R ETE E T 5.

4) FE, SCE DRSOt S iR

5) FEETHBRE CRHUGR)

6) KR—LR—IVDFHE

(BT HOBAY, HF3ITER &R - KA S hiz)

an

WA FHEE 20104 PHEENER 2 1ITHE - THH - F|
MIh, —HEEAMEIED L, 54 5@ ERKREIN
7.

050 SR BR 3 ITX V201042011 R H, FF
#EB, PEHMEZESRN SN, EBETHEITK
mahni.

Z Otk, ANLSOMFLEHEO -BE LT, SRR
Pt — TR EHHR M S s h 7z,

FELT, 20104 PRH, WMXHREAMNTEbA, F
KE /MR GRK « RQUHEEDD 12, mXHRR
BERANEK ORIV « ) it ahi.

3. 20104 L ML R 2 H B L UG CH
(a) F2H /IMAEAZE CRK « RKUREDD
WREERE - B OBRE &R X OIS A
il
MR H U MMEA R B, IR EER TEER
BB RIS, g RS O HEMEICB Y 5 3



i,,

IR S LS S OWFZEE—H U TiT» T /e,
715 &80 B & SR O iR O i o,
ki, BEE, N, pH, DOWRKIZT B oW
TERZ Sz Lic, BN ORI ZFIT 572
12, AEROLEES DA SRE £ 5
AR LI, JORHIER, /U RRHEOEMYL O
BEEARANZ DA S THS, 20k, 75
VABFR BRI EA L LT, = — AREIR RIS
BEWF e THb IR A LIS 2 TE R L 13 U 7o 8
WA T4V 5 O R EALEICRIT T EKIRD
BT AR T - 7o, F72, 20024E00 5, BF
oM T O MM B A, DEOMEH ST L
T E'HMAE, WNBEOWHXY I ab—Yay,
AL TR 72 S Fifg DR EE DRI A I S M
T BZMMEIILETT > T 5, EFERER, HFEPNR
FVE— MRV Y UK BES Ty E VBT
AT, F2=V7, ASEANOWITESH &1
JIUTHEHBEENZER L, Z2REERE LF>D2H 5.
Z S OESHTHT B WL RN B YR E
EZETHICHELWEEZ, /IMAZEEME &
LTHEE S 5.

(b) #WX'E Ambe, D. T. Endoh, T. Hibiya, and S.
Imawaki (2009) : Transition to the large mean-
der path of the Kuroshio as observed by satellite
altimetry., La mer, 47, 19-27

AR

tIE AT T424-9633 e B R TS K X BT 5-7-1
WPEKFEWFIEIT K A % < A &P
KFPEL A% S ALY E

FHES T060-0810 ALt XAE10408 5 T H
AbimE R HiBRERBE R T b
B Y SRE St i ISR 7 e < g
Email: tahi@ees.hokudai.ac.jp

TFHXKEL X &R

BETHF= 2 — 2 (BHTEVEPD ; No.70, 71
FRAN NEWS; 24, 25
EEBDEa Ry a v Vol 81
Ship & Ocean Newsletter (ifFifEKFZEME) |
No. 245-252
7o LE (JAMSTEC) ; 296-299
IKEEE § 3% 15
J-STAGE NEWS GUNIATEBGEARF B ELEHE)
No. 26

Fifg- HAR &b CRIERFEFE) 5 Vol. 8 No.2
Techno-ocean News (77 /A —Y v %y hT—7)
No.40
REIRE EIEERS (AR RO v 2)
No.26

AN
z

i 117

IR  Vol. 40 175-182
Meereswissenchaftliche Berichte Marine Science R
epoorts ; Vol. 79-80

Annual Report ; 20104 /R



118

BFH1

La mer 48, 2010

RN FERINTRE

ULA D

# H TR IRETEH Bk fii &
AR BEAR R <R 718,522 718,522 0
NSRS 1,160,000 704,000 |  A456,000 | 8844
R (65 L) 72,000 42,000 A30,000 | 774
FHEOAXH 20,000 8,000 A12,000 | 24 (4000%245)
- UEN SRS 4 110,000 140,000 30,000 | (8, 1411)
Fanikoe b 100,000 219,900 119,900
JE 40,000 20,000 A20,000
B O FR 22 240,000 552,450 312,450
TR, TR 800,000 750,000 A50,000
HEICA 100,000 62,028 A37972 | (DVD5e L « MRS S AT ERERTEHED
RN 0 0 0
IONEE 3,360,522 | 3,216,900 | A143,622
Baiokilt

% H TH P Hwk it &
FOEEE R 2,200,000 | 1,680,470 | A519,530
S SRR AN 100,000 142,725 42,725
T 700,000 637,865 A62,135 | APETR, BB M, B Al
i e 20,000 11,100 AB8,900
B e 5,000 2,362 A2,638
FRHEMRT 50,000 16,359 A33,641 | A7V, Hikf
MR 25,000 102,028 77,028 | DVDilfEE &
Tt 260,522 623,991 363,469
XIAE 3,360,522 | 3,216,900 | A143,622




B¥ 2

S
i

i #E

ERNFEFE ()

119

ULA D
# H RMFETHL | QMR TR | B fii &
NSRS 984,000 | 1,160,000 | A176,000 | 1234 X< 8,000
R (65 ) 72,000 72,000 0 | 1244 X 6,000
FHAIARH 8,000 20,000 A12,000 | 244 < 4,000/
- UEN SRS 4 140,000 110,000 30,000 | 14171 10,000/ (8%f)
Faikoe L 120,000 100,000 20,000
JE 20,000 40,000 A20,000
TR FRRES, At L FIR 2 500,000 240,000 260,000
fEiRt 800,000 800,000 0 | 6% > 50,000/
HEICA 100,000 100,000 0| (DVDEL « METAG M TEHECTFH
VLR (UTIRE) 623,991 718,522 AY4,531
A4 500,000 0 500,000
IAGEE 3,867,991 | 3,360,522 507,469
Baiokilt
% H QXEPETIL | QR TR | HE I it &
FOEEE R 1,800,000 | 2,200,000 | A400,000 | 4t < 450,000
S SRR AN 150,000 100,000 50,000
HHH 700,000 700,000 0| APFEE. FEMm. EfEft
i e 20,000 20,000 0
B e 5,000 5,000 0
FRHEMRT 50,000 50,000 0] 5, Eikfl
SO AERL ST 800,000 0 800,000
HETR 25,000 25,000 0 | DVDH#ilfE# &
Tt 317,991 260,522 357,469
S AEE 3,867,991 | 3,360,522 507,469




120 La mer 48, 2010

2Ry

B3

HALMEPEY 2 % H - BEER (2010-20114E 1)
2 B AmERs

Ak Aok B MREEA
AL A ERED
o R WY M OSRIASE
(&ah) FmEER (RS
(fise) Ml b R
W8 AR B SARFH
&I Mt
UEHD WE # s
BOEIRBHE bk B
Ak E CORMASE, AL B BRm S I A,
AIEER, thHEER, JeHH 88, /iEK,
Nt B, FTEF M, /MR, FFEEH—
BMREEZ, TP, Ml P,
REFH, iHEH, Hk B, M %
MEHE IOAER, LT, O HKER

GRAE 244

NtbEEZ, T, NE O, SR
(BEIMEE 44D
Y 128%

HER :

200975  LRJEAE, BRSOV, UIIGER, 0 A
(© FHE), MHA, FNAH, Wi
ORISR A MA %

20101 : /MARIA, FENIASE, W% 18, FIS %,
M MR AL B R,
il &

P



JFE7T LV 7 #A £

i

"0 W o=

/

o HEHPEXIFIRERET T — 2 — 3

Azt 4 - = 4 = 2 FFAHRRKERR 1 — 3 -3

AR g f o Rk FIOJgl

M N—N=5 v Fevy -t 13F

#: JEXE 2 —14— 8 v+ v R — VEA 101

METEAN e B BRSO TR RERAT 3 —29 wEEHBEE V5 F
ro—sxvv=7) vrRlat GEKEERDS —14-10

wooT b M R £
P2 2 - - VR

VANIRR .| BT T S 7 S W

o HHEXER 3 —156—1
t XHXEGE4 -1 —-13—-402
 ERETEKIXORE 630— 5

TINADUyRHH IICk>TEEN-. RA-BRANBEEIITOEHIT L

R R
T q

7
B ansemet |
9 |
_— i
- 10

\

s¢czomx Y )

<
RERS (R RHIZY)
DHA 435mg

ﬂ

EPA 106mg
E4SUD 2.33pg (REWEE
E432E 0.43mg

R E79.2g (440mg/Hi. NZ300mg/HI X 180%i)
ZHINEME 6,300 (E%-BisA)

NAT) R E ($%572009-051959)

TAAT ) YR IFERT iﬂ%ﬁ%b&ﬁ\bﬁﬁﬁﬂ%%ﬂj’é"’)i ET
T EERDIBHRTEDONDEFIVEERFEL. M OFFITHAELIKWEA
MERMHTEES, Fi)xﬁﬁﬂﬁﬁﬁli—ﬂ]iﬁiéhiﬁ/\lo

TTARY A AL REVER (15FH2009-274638)

BEARKEEKEZBORADLE, VIV ERELTSRERBEEL
T ADHBAEHRIZ_EERABREEELRIILEL =, 183[E (1E2
fE) . 18 5t6tE. SEMRAZMREGSE. ZORIGFMRAZEFLELEL,

o H 5000

175 r 4500 H
E 15 H - 4000
Ed J ot [ E as00 H
S H B 3000 f\\"ﬁ F
P i | £ ] % [ -0 J5utmm
L i * g B H O YFIUBA
X s H r R 2000 A L
3 1 S S 1500
w8
N 25 o H F 1000 H

. i % p<0.001 5000 1 i % p<0.05
0 4 9 8 12 0 4 8 12
(8) (@)

YFIVERATHILICEY. BN SN S EEMET 7 T 1
REROFUIEEMSE, BEEPEIL I FUIZRISEIHRNHYET,
BT TARY A AL DM ER R, MERETER., PHERET
ER. ALATO—LETERLERSh TOET,

3 - Ta24- ARMETHKERA60-5 —o—e=
UMBE B/ R (200 BERRETRKKARGS  ofe] 0120-514-096




(E£E - ¥4£28)
R DAL ® A A A
E %
O—<2F i H H &
KT
BB M
B E E-mail:
q % T
' = E-mail:
N Y 2
A2 M| RerE
LEOXD S FLTEHOESH3) BH5%k g %
(T LB R)
S 2 S BTH EIN
JRi& JRi& f— K icH

ASHAE XN : T150-0013 Rm#EB s XEH F 3-9-25
() BIL=fEN

H L B * % %

BMERSES 00150-7-96503





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.33333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 100
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 100
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.33333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 100
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 100
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Subsample
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [419.528 595.276]
>> setpagedevice


