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Effect on Enrichment with Schizochytrium sp. and
Squid 7odarodes pacificus Liver Oil
on Fatty Acid Content of Live Feed

Jin-Chul Park, Bae-Ik Lee and 'O-Nam Kwon*

National Fisheries Research and Development Institute, 619-705 Busan, Korea,
'Marine Biology Center for Research and Education, Gangneung-Wonju National University, Gangneung 210-853, Korea

We investigated the effects of enrichment with oil or bacteria on the fatty acid composition of rotifers and
Artemia as live prey. One enrichment(oil source) was mainly composed of squid 7odarodes paciticus liver oil;
the other(photosynthetic-bacterial source) was primarily made up of Schizochytrium sp. The enrichments were
intended to enhance the nutritional value of the live prey, such as their EPA, DHA and n-3 HUFA contents. The lipid
content as EPA and DHA of rotifers was higher when enriched with the oil source rather than the photosynthetic-
bacterial source. The DHA content of Artemia nauplii after enrichment differed significantly, depending on the type
of enrichment used(P<0.05). When the Artemia nauplii were enriched with the oil source, the DHA content was
increased to 16.8%, whereas it increased only to 1.1% when enriched with the photosynthetic-bacterial source. These
results indicate that selection of the enrichment is important for Arfemza nauplii but not for rotifers.
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rotifer(Brachionus spp.2} Artemia spp.)7} 1 TthHWatanabe et
al., 1983; Beck and Turingan, 2007). 2184} o|& &2 Z$-
Aol HUFA(highly unsaturated fatty acid, i.g., arachidonic
acid, ARA, eicosapentaenoic acid, EPA, ¥ docosahexaenoic
acid, DHA, ) gFo] £-5517] wfiZol] Apolo] 84S 5
Al7]1A] 538]|(Lubzens et al., 1985; Rainuzzo et al., 1997) ﬁ:?
Apz] of o] thEFu| AL} 4] A1, FEj ol A U 5
HAYA] A& A SHAIXI T
Az o] o] FFREI} T FAR HolEol it HA oF
& A= sAtol T FEAAA Ao 27] GARE dAst
A aF= o] ge Ao gt FFIE B A+
AE0] B 15 th(Rainuzzo et al., 1989; Gelabert, 2003).
o] rotifer?} ArtemiaS AT O 2 o8 £7 9 Al EAH o]

, &3]
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Aa, FAAE, FFAAM A (Schizochytrium sp., Ulkemia
sp., Crypthecodinium cohnir), 3% & X (Debarymyces
sp., Candida sp.), 3% ©l€| 2|oW(Shewanella putrefaciens,
Photovacterium profundum) 5| )¢t IS5}t A5 A
33l A1K(Kissil and Koven, 1990; Whyte and Nagata, 1990;
Watanabe et al., 1992; Nichols et al., 1996; Harel et al., 2002;
Ward and Singh, 2005; Kim et al., 2006; Ganuza et al., 2008;
Estudillo-del Castillo et al., 2009), 4% & UA}S oj1Hd 4]
5= rotifer®} Artemia= o2 Jef o] Y= HF7} 7155t A
Aof7t WA sk AAUe] A4 BAE AL 4 A HY
th(Figueiredo et al., 2009).

T} o A cherat AbUHE ol et Ak ol
o FANE Y= o] A H uPR o] gk ZAI= dlske] A4
2] 0 2= HUFA 30| =& 3o d 1 JdAldt= Rz
Stz QAL 2 AFEE O] A AL §lth(Harel et al., 2002;
Ganuza et al., 2008). o]& T 7[A] 985 E 7|2 o2 $F o7t
S = FFLetE AT A, B2 ofFollA] =2 AR AL
2 A 59 L2 At HarE| o] 9] L (Sargent et al., 1999;
Harel et al., 2002), 7}7] th& o] F9] thekeh Ae|ehs] S/
Ato] o] JF S LB SHA] kAL theFshA] gt st

A& e o] o 2|7} gli= o] @A olth
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B2 sto] A7t GAEEHAY] AAE 24 ST HEo] 9
G} rotifere} Artemia®] A4 274 WSS AR} sk

Z1o]et.
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SLYSA M
AHE 93 TtE g7t 2 Aol (Todarodes

O =z o

pacificus) 7F3-(oil type)2} F3A Al (powder type)S
& & slo] Table 13} Zro] vig}slglet. Oil type= 24 o 1t
<F(Hyundai special feed ind. Co. Ltd., Korea) 50%, Tween
20(Ilshin wells, Korea) 5%E 3342 A5t 18|31 8
-cyclodextrin(Junsei, Japan)2 G-3RI A 2 AFE-314 S

3= 57] Y8l & 40%S 235 F ek 18] 31 powder type=
Schizochytrium powder(Martek, USA)E 70% =515, K-
Zot Thal S H23517] 95 Wa e B (Buma food, Korea)
2 25% AHE-513iT). 12]al deoxycholic acid(Sigma-Aldrich,
USA)E SG3A 2 3% Z31519 2 1, Kwon and Park (2009)9]]
w2} soluble starch(Showa Ltd., Japan) 2%S &5} th.

o7}t

pa = |
2 Artemia?l Hint Soo t

A rotifer?] s HS Sl @
Chlorella(Daesang Ltd., Korea)S Z35}o] 28C of| A vjoks}
9 rotifer(Brachionus rotundiformis)(Ul-jin strain)E 20 L 4=
of mL 9 2,000 7|A| 2 4=83}31 1 X 10° A & 2] o=
7O YUBEAE ALY 03 22 Folo] 242 5U 4Y
73 g5t nt s 2L 42 26T, P& 33 psud
W], 0] whek e 243 2218 AJA%o] Hlopv & B4l
52 9.

Artemia®] FF7Fs AP F3F & 30A|7ko] A gt
Artemia(Golden Tower, ROM Ltd., Korea) naupliusE 20L
Zo mL g 200 7|A| 2 $83fo] & 24T, I 33 psu
DO 5 ppm oJ4}e] 2o 1% 10° 7] & % 7] A
S E Ad2FHo R gHbsto] 0.5 g4 Fadte] 3417 543t 9
o¥7)sl skict. JoFstE ulAl rotiferet Arfemia= 43} S
7] 9 Folols A JUABAE ARA )] 9
off 2Lt Wi F = SAA 124 F9F F7|AIZH e

tolr
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BE Goget A2 33 wEsteich s A rotfers)
Artemia+w XA 45 Q5] 40 pm sieveZ A A F5-3] Al

A3} B glass vialo L B4 A|7H2] -80°C of] RuktATh E
g = ZE«] FFFEA | Qg FFEke] aaE Hrte| B
7] $Jel G733} = 7] A9 rotifer, Artemia®] A|HAF B4 3
3] o) ’“/\] B

Rotifer & Arfemia2l K|t

Rotifer®} Artemia A5+ Parrish (1987) WlHHol Q]3| 2|2
2, Morrison and Smith (1964)2] BF,-methanol-2 ©]-8-3F ]
HFAL methylation B © 2 RS 2251900 253 24}

AFS- capillary column(OMEGAWAX 250, SupelcoTM, USA)
I ZF2kE gas chromatography(HP6890 plus, Agilent, USA)E

EA519 T} Carrier gas+= nitrogen(30 mL/min)-& ARE-5}1 3L
oven &%= 200C oA 235C71A] 10°C/min F7HAH L2
injector 2=+ 210°C, detector(FID) 2%+ 250C = A A3}%
t}. 18]l gas chromatographof] 2]3t Z}7}2] Z%AF peak52
Supelco 37 Component FAME mix.(SupelcoTM, 100 mg Nrat
18919-1AMP, USA)E EFEA & 3} 53kt

N

A= 9] rotifer Y Artemia
t- test[SPSS program(Ver. 14.0)]9] 2]
FTE 95%= A 2| 5l%iTt.

ad I

2ol 749 BPAEEL FURE sl AxT JU
3| = S5 AHAF 245 Table 29 UEb It} Palmitic
acid(C16:0)2] =& Zhol 7]¢l5}o] L3} HA(saturated fatty
acid, SFA)= FSAIAHES FAAEL OS2 powder type G343}
A7 20l 142 FA RO SHe oil type JFIEHA
3 =2 A0 & ekt E5F MFARE powder typeol 4] oleic
acid(C18:1n9)2] Zroll 9J3f oil type Bt} thh =2 Ao & %
AbE ittt oF2d, linolenic acid(C18:3n3)+ powder type©|
25.1%% =2 72 X 2] vhH arachidonic acid(ARA, C20:4n6)
+ oil typeof| A T4 &4 YER T} ESE eicosapentaenoic acid

Table 1. Component of two enrichments included the different main sources

Oil type Powder type
Sort Content (%) Sort Content (%)

) o ] Schizochytrium powder 70
Main sources Squid liver oil 50

Yeast powder 25

Emulsifier Tween 20 5 Deoxycholic acid 3

Satisfier B-cyclodextrin 5
Other additive Water 40 Starch 2
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Table 2. Fatty acids contents(area % of total fatty acids) of two
enrichments as raw material

Main Source of Enrichments
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Table 3. Fatty acids contents(area % of total fatty acids) of
rotifer Brachionus rotundiformis before and after enrichment
with different sources

Main Source of Enrichments

Oil type Powder type

(Squid liver oil) (Schizochytrium sp.) Initial Oil type Powder type
C14:0 28 vy (Squid liver oil)  (Schizochytrium sp.)
C16:0 5.0 29.0 C14:.0 13 + 0.28 2.6 = 0.41 6.1 + 1.66"
ci7:0 0.1 0.0 C16:0 19.1 + 1.07 144 + 492 218 + 0.59*
c18:0 10 16 C17:0 0.1 + 017 0.7 + 0.85 0.8 + 1.07
SFA! 15.9 435 C18:0 49 + 083 42 + 191 5.1 + 153
Others 120, 0150, C20:0, C22:0, 230, C24:0 SFA' 28.8 + 3.01 20.1 = 0.24 358 + 3.19"
Cc16:1 4.9 25 Others ~ C12:0, C15:0, C20:0, C22:0, C23:0, C24:0
Ci7:1 0.8 0.0 C16:1 0.6 + 1.08 3.2 + 108 19 + 0.26
C18:1n9 28 14.8 C18:1n9 40 + 043 2.7 + 043 54 + 1.09*
MFA2 13 172 MFA? 10.7 £ 0.83 9.0 + 0.83 85 + 2.10
Others C14:1, C15:1, C20:1, C22:1n9 Others C14:1.C15:1, C17:1, C20:1, C22:1n9
C18:2n6 02 0.0 C18:2n6 53.3 + 2.34 30.8 + 4.28 35.8 + 3.92
C18:3n3 0.0 251 C18:3n3 16 + 142 0.9 + 107 0.6 + 0.86
C20:4n6 05 0.1 C20:4n6 22 +0.79 17 + 0.96 3.1 £ 0.07
C20:5n3 87 0.1 C20:5n3 0.1 +0.15 3.8 + 174" 10 + 0.78
C22:6n3 63.1 114 C22:6n3 0.0 + 0.00 217 + 3.67* 146 + 124
HUFA® 725 36.7 HUFA® 572 + 3.25 589 + 2.27 55.0 + 5.04
Others C20:2, C22:2 Others  C20:2, C22:2
DHA/EPA 73 114.0 DHA/EPA 0.0 + 0.00 52 + 182 15.8 + 1.07*
EPA/ARA 18.6 1.0 EPA/ARA 0.1 + 0.12 3.1 + 0.96* 0.3 + 0.24
n-3 HUFA 718 36.6 n-3 HUFA 17 + 149 26.4 + 3.10* 16.1 + 3.88
n-6 HUFA 0.7 0.1 n-6 HUFA 555 + 178 325 + 724 389 + 784
n-9 HUFA 45 14.8 n-9 HUFA 42 + 244 2.8 + 044 54 + 4.09
n-6/n-9 0.2 0.0 n-6/n-9 16.6 + 8.73 12.0 + 3.41 10.8 + 163
urt 435.8 1619 urt 1314 + 5.61 2294 + 6.85*  186.6 + 6.49

1,2,3,4

1234 QFA, MFA, HUFA and UI were indicated the sum of
saturated fatty acids, mono-unsaturated fatty acids, highly
unsaturated fatty acids and unsaturated index of fatty acid.

(EPA, C20:5n3)+= oil typeof| A 8.7%= powder type2] 0.1% E
o} k31, docosahexaenoic acid(DHA, C22:6n3)x oil type©]|
A 63.1%= powder type 2] 11.4%0°] B3] =3ttt

T, 7t7ko] AEiAlR QFAEE Wel7] ol H} ol
rotifer®] ARk 22445 Table 3o yebufid). st
3}7] o] A rotifer?] -, HA| A4 FHEF Fof| A linoleic
acid(C18:2n6)7} 53.3% 2 714 &2 vl &2 x| 3lglon,
ARA 9 EPAS] H|&-2 7}71 2.2, 0.1%2 W7 Vrebstch &3
DHAE AHZE)A] 9gton, 12 <13 n-3 HUFASF DHA/EPA
o] W& WA Uebuteh. 1efu edop7)st o] % EPAL: oil type
9 powder typeol| 4] Z+ZF 3.8, 1.0% = 7}l o, DHA®
0.0%0°1| A 21.7, 14.6% % 1] 9- =A] A= ATk 12 Q) =&
Al5]4L9] n-3 HUFA 315, DHA/EPA 4 EPA/ARA H| &% =

ot

is same with Table 1.
*was indicate a significant difference between two enrichment
(t-test, P<0.05).

A S7¥e Ao &2 YEbgTt.

217} 0| JFATA 2 FHAEE Aot A Artemia® A
WAE 2732 Table 40 Ureb gleh. @472} o1 d Artemia®) 7
S AR AHHAE $HEF 2o A4 C16:0, palmitoleic acid(C16:1)
2 C18:1n97} Z+7} 16.3, 16.9, 24.1% = =7 YERgt}. EPA
& 15.3%3 =7 Yehd vhe DHAE #4054 ghokar, £
HUFA 382k 28.2%2 rotiferof| AuF 230 & U] ZAME Q)
o} QF7d3E o] ARA 2 EPA Q] 32 2712] A7kl A
247k 2.5, 2.7%8} 14.9, 13.2% = JoF733} o)A 2] 2.2%, 15.3%
o B3 o W3}o] Fo] 27 o= AR YEyth ghi,
DHAE J¥7s} o] Ad] B 2] U A|ak GF4s} o] 5
217+ 0] A E7bol| A F7FeE A 2 YERyttt. T, oil type]
ko 247 16.8% = #A LTERS WHH powder types 1.1%=
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Table 4. Fatty acids contents(area % of total fatty acids) of
Artemia nauplii before and after enrichment with different
sources

Main Source of Enrichments

Initial Qil type Powder type
(Squid liver ail)  (Schizochytrium sp.)

C14:.0 12 + 0.07 14 + 024 46 + 0.59*
C16:0 16.3 + 0.42 12.6 + 0.26 249 + 124*
C17:.0 14 + 0.35 12 + 0.09 14 + 0.01
C18:0 9.3 + 0.33 79 + 0.52 78 + 0.21
SFA' 28.8 + 0.67 245 + 0.89 40.2 + 1.62°
Others  C12:0, C15:0, C20:0, C22:0, C23:0, C24:0
C16:1 16.9 + 1.03 1.7 £ 049 124 + 043
Ci7:1 18 = 0.15 14 + 0.13 14 + 0.03
C18:1n9 24.1 £ 1.06 20.0 + 166 202 £ 044
MFA? 429 + 153 33.3 + 1.89 342 + 0.72
Others  C14:1.C15:1, C20:1, C22:1n9
C18:2n6 72 + 0.49 52 + 042 55 + 0.09
C18:3n3 3.6 + 0.05 2.6 + 0.21 2.9 + 0.03
C20:4n6 2.2 + 0.09 25+ 0.26 2.7 £ 0.12
C20:5n3 15.3 + 0.04 149 + 127 132 + 0.36
C22:6n3 0.0 + 0.00 16.8 + 4.48" 11 + 0.38
HUFA® 28.2 + 0.81 421 + 2.54* 25.7 + 1.08
Others C20:2, C22:2
DHA/EPA 0.0 + 0.00 12 + 040 0.1 + 0.03
EPA/ARA 1.0 £ 2.25 6.0 + 0.58 49 + 0.10
n-3 HUFA 18.9 + 0.05 344 + 313" 172 £ 0.73
n-6 HUFA 94 + 0.85 77 + 0.59 8.2 + 0.16
n-9 HUFA 24.1 + 1.06 20.0 + 166 202 + 044
n-6/n-9 0.4 + 0.05 0.4 + 0.00 0.4 + 0.01
urt 15632 + 2.65 2374 + 16.97* 1377 + 5.48

123445 same with Table 1.

* was indicate a significant difference between two enrichment
(t-test, P<0.05).

23 Ak Ao 2 el B3k §o7s $ n-3 HUFA 3
%, DHA/EPA % EPA/ARA |8 ¢ 018|4) A1 877} %84
A AL ol Hla] 5216 © & 7] LrERTHP<0.05).

LA

B Ao A-8-9 oil type] XM 2404 EPASF DHA

o] JFFS =& o2 YEpyith Kolanowsk1 and Laufenberg
(2006)°] 2J5}1H, o]-F-of]+= omega-3 HUFA(t] -+ EPA, DHA)

o] gteFo] =rhar 3}9] o H, Sargent et al. (1997)= A2 kAL
5t JF7telg YR EZAE EPAS DHAZ &2 o] 7} 24
olg}t ®arstgitt. gH, i A7lof o]-§-% powder typeo] 7%

DHAL 11.4%2 ®9lon 1 9] 42ko] ARA 2 EPA(0.1%)

7} 2A)5H= A 0 &2 Vel th(Table 1). Ganuza et al. (2008)9]|
oI5, AgHAIATEQ Scblzoclzytnum sp. ¥ Crypthecodinium
cohinii®] DHA 358 0] &5 A& v =r} H 5190
™, Kamlangdee and Fan (2003)X Schizochytrium sp.+= strain
of whel thE 2|9k HA| A FhF Foll Al thEFe] palmitic
acid(19.7-29.4%)2} DHA(14-47%)7} E3$tE]o] 9l o, EPA
= 0.5-1.1% =Folgt Aastdth. & & FdA#d C
cohinii= HE T 471 48 AR A2 A th&Fe] DHA(30-
50%)7} Ho-E]0] 9lom, v & x2Fo]Z|uk EPA(0.2-1.6%)%
9ot 910 Blol 2o R A 2T o] o g0l ek B
Ith(Jiang et al., 1999).

ol 4 WA HAr0] FRA 7b7] ThE F ol o3 T
S0l T 71R|9 GoktEiAEL &3] rotifere} Artemia
of AAF 240) WSS FHASiTh 4L, JRASE 3] of
A rotifere] C18:2n6 &=Fo] AA| =F Zol|A] 53.3%= 7}
A =7 U1, ARA(2.2%), EPA(0.1%), DHA(0.0%) 2
n-3 HUFA(1.7%)= @& Ao 8 2] 9lth(Table 2). o] o
SIS 317] oA rotifere] AP A AW 202 {5
C18:2n6 &EFo| =11, HUFA grgfo] wokdl AL ool wh=
At C. vulgaris®| B (Maruyama et al., 2006) U:H—ij ol Ao 2 T
cheTh ol2|3t S4& 744l Bolof 7]lsto] JEt o] % 1
E Ag Lo A C18:2n62] ke 717) 30.8, 35.8% 2 =A |t
ERutth E3F fm o Agle] Be A u:r“’ﬂ*ﬂ A R
ARA, EPA, DHA 2 n-3 HUFA9} -2 1 2=7d}Alo] u]g-0
7t B e, olA" 2740 H"’r % At
ol g3t L] M A= ohE Aot T UsHA et
Zlo]th(Sargent et al., 1997; Figueiredo et al., 2009). GHF4 <
2 A LdA 2 T2 24 o] 7t tiaEF ol
71 9] cod liver oil, tuna orbital oil, menhaden fish oil ¥ sardine
fish oil 52 & = l=tl, °159 EPA= A A4k o Soll
10-20%°]H DHA: 11-40% 470 2 u] - =rhal B %S
TH(Southgate and Lou 1995; Sargent et al., 1997; Susan et al.,
1997). E35t Sargent et al. (1997)0] €514, ©]-5-2] DHA 3
2 40% o]F o & FHetd], £ 52 oil type= o]t 37+

79 7] wHo] gJeFtd}l o] =9 EPA, DHA, n-3 HUFA
el EPA/DHA Zre AL 4= 91t} 3, Harel et al. (2002)=
0] 7 x}of7} B3] Q5= DHAQ] S+ Schizochytrium sp.
9 Crypthecodinium sp.ol| 4 50% o4} =4 $-dlal lom,
A7hejeraEe] B Qopahlel AlE ol g ule) &

& o] A ZA|Zo] ki 7 2ak9lr). Eak Park et al. (2006)
2 Schizochytrium sp. 2 Crypthecodinium sp.2] Y& 27+2
rotiferof| Al W= L7k 3 Axt, Y473 4 DHA g
o 1%l A 217} 23.4, 18.3% & S =7 7= 3len, ol
St rotiferE A %St Atlantic cod, Gadus morhua AFo]2] A4+
9 gEge o2 AR vla) A AT wiskyl
t}. AA| 2 Barclay and Zeller (1996)= rotifer, B. plicatilisE
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Schizochytrium sp.2 %F7yalet A, AA| A WAL ghaF S0
DHA= 18.3%7HA] Z71&tthal sho] 2 A o] A] powder type
=YYt rotifer] A A} FAMI S H YT

S, Artemia®) J7E7} H7) o) 2 54 Fo] Shpt
EPAS] 3t 15.3% = =2 UHH DHA= A8 HEEA| 92
Zlo]th(Table 3). Figueiredo et al. (2009)+= cysto]| 4] 7t H3}
3k Artemia®)] EPA 32 HA| o FollA 51.9%= =2 1t
W DHAE 1.0%=2 v Yohar AGsFSth T3 Navarro et
al. (1999)° &J3}H, Artemia= 53t & HolE HJFsHA] %
Al DHAE EPAR AAgste 553 vlAYSS 7HA] 2L ek
31 ® 313} 01, Takeuchi (2001)+= F3}E 7fA= A=} A)7E
o gl wet o A2l DHAE 53HA17]7] wiioll ol
ARF gtk st gloh. 2 Ag oA = o]egh gkl &
&sto] JFBLE Ast7] ol Artemia®] EPA= 15.3% % =
< ®Hd, DHAE= A8 HEHA] Qokehal AAHETh 3, &
o) $57H THE F 714o] G §ete Artemiad)
AAE 2744 0] WSS A Y, rotifereb= He] R0 TR
of kel DHA®) g Ajol7} 2 0.2 vhehgton], 12 3]
LA AAFA A (powder type)2] DHA/EPA, n-3 HUFA §F-2
oot oz} Hl e $E v 2 Ajol7} gz A2 ekt
. £3], DHA Q] -5 E W oil type .= A 7313t Artemia
3ol 16.8% 2 =7 LERE WA, powder type= 1.1% % W&
FAE Atk o7 Y= 9] DHA 3o Afo|et A &7
of 7Hiret F At A A ol ThEt rotiferet Arremia®] 2:3F &
e 9] zlojof|A] 2i= 7 o 2 gheE Tt Rotifere} Artemia®) %
(intestine) W 2| A -2 A H2sfl g ol ofsf ol =]=t], o] o
FratAlol Z#el Al oil type®] FYAEHAIE S Holl ATt
w7t o] Fof A= A H R A EAE e & uf powder
typeo] 4 Wf Eafj aaof o} 42317} & Alojoh P ARt A
e Ak oA 23HEA] 42 2 dE HolES] A
AT o A o] BA 7] wzol #ol4= W DHA &
O] HUFA 32 =7 #410] "t o] A& Jodst & At
A 7bef whe} rotifer W 4 8k= A2 2AL H 113k Park and
Brown (1995)2} & x| 3tt}. o]o ¥I3f] powder type- oil type©]]
Hl8) 2314171 7]ofl §ol5to] DHAS o %910 2 4] o] 8519
A 9H(Takeuchi, 2001), ko] Ukd 218 DHAS EPA=R A7
gsl= Z1 02 H 13 Navano et al. (1999)9} -8 AsFo|g}ar
ghtE o vk powder type 0.2 % 7S Artemia WA S0
DHAE ofU A Yoz A o]-g5¢irhaL ghthd oil type 2 4
St A Sl vl Artemia®l 2717k & A= WekE
=

A7 S 2 v, UR) BRI O F A 4P
sHAlo] ol sEdH ol & AU o] HUFA 3(ARA, EPA,
DHA Y n-3 HUFA)xZ} Z1-7}-9] v](DHA/EPA, EPA/ARA)= &
Fe} o] 57t S KAk SHARt rotifer= AH o] AR
e 7RO A ' e fm o] AAkRA Afol= sfjitol R A
o] o] At Aol FIE FA= ok wekE ey

o

o= A et vt 343

Artemia= 915 % 7o) whe} QJopzeAlo] thad) A8 AR 4
shseln} Jopa ko] ARAE Tefsto] Al4le Aelo] 2
23feh TRAT £ AToA Ahof HEURL o]FoixA| o
97 whe] 23 Aol TiAroR SH= Hlojag Uslo] 113
wojof gtk ghprelct.

2 AT A AFAE A7) 8 A4 (RTI0S-01-02) B
P-2011-AQ-064) ¥ 2

oL
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