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As customers pay more attention to choosing food that will support their health, many people in the
academic and industrial world have focused on developing foods made with bioactive components.
Thus, the use of bioactive components rather than synthetic materials has increased. Because there are
no limits to how bioactive components can be used, customers assume they are highly reliable and
healthy to consume. In the present study, imitation crab stick samples were made from Alaska Pollack
with breast recovered protein from spent laying hens and silkworm cocoon powder (10 g) (T1), Alaska
Pollack with breast recovered protein from spent laying hens and silkworm cocoon powder (5 g) +
cordyceps powder (5 g) (T2), and Alaska Pollack with breast recovered protein from spent laying hens
and cordyceps powder (5 g) + conjugated linoleic acid (CLA) (5 g) (I3). The pH and shear force in-
creased after 2 weeks of storage in all three samples. Shear force was significantly higher in the T3
sample in comparison to the T1 and T2 samples. In meat color, redness (a*) and whiteness (W) in-
creased as the storage periods increased in all three samples, whereas yellowness (b*) decreased dur-
ing storage. The T2 sample was significantly higher in redness (a*), yellowness (b*), and deformation
than the other two samples. The addition of bioactive components did not influence the texture prop-
erties in any of the samples. Lipid oxidation (thiobarbituric acid reactive substances [TBARS]) and mi-
croorganism count (total plate count [TPC]) were significantly higher in the T1 sample than the two
other samples, whereas protein degradation (volatile basic nitrogen [VBN]) was higher in the T2 sam-
ple than the other samples. Total amino acid content decreased in the T1 and T3 samples as the stor-
age period increased. Consequently, the T3 sample of Alaska Pollack with breast recovered protein
from spent laying hens and cordyceps powder (5 g) + conjugated linoleic acid (CLA) was found to
have the necessary functionality to be considered for use in making imitation crab sticks.

Key words : Bioactive components mixture, imitation crab, meat quality, sensory evaluation, spent
laying hens meat

N B I 2o AAEA2 2 ol 8ol tht Algto] §lal An A=Y
A =7 £7] gEoIg13].

tAsta AZAFA A AFo A3 AnASY #HAlo] F AR 715 7 AAEH F 2o ol dF A
7bgtell whet, A AdAAAE e Tse H & H1 gle BHo] vE SR (L E oIt 52 (%
AE ol & AFS MEste e A7t ol o|FAA L Y& i )T Ao e HHFHE o7t dFold WAl Ht
FAlolth. 53] A EH Eohe A BA #A&& ot Hd = ZodA fod ACE FFxe 5ozl 259
49 o] go] F7tHL Yed ol olfr= TS EA 7 &l o7t 2FE Folx drt F AHAE FAste
: : fEH AL dFoITH30]. FFtRE AT ATolA T |
*Authors cor.\trlbuted equally. Q=7 gz So FHl HuEYon [8, 22, 29], T3 2

Corresponding author _ =
Tel ; +82-55-350-5514, Fax : +82-55-350-5519 FAH, W7 SIM4, 17, 33], I B G TEAE
E-mail : tsshin@pusan.ac.kr (12, 24], A &R [23], A3, S HEF F4A4

This is an Open-Access article distributed under the terms of As Z11] Fo] RugAT

the Creative Commons Attribution Non-Commercial License
0 - PSS o] 25} 2
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits FEuAE 19983 FEIEAHANAM FolFFstz
H

unrestricted non-commercial use, distribution, and reproduction (Peacilomyces Tenuipes)E Nete] AZFARE AESAS W
in any medium, provided the original work is properly cited. o} A1 Z o)} 9JekE Rofel AAE MAEAY A7) 218



230 BB ULRIX| 2018, Vol. 28. No. 2

i QlTH15, 16]. —|—°I]12]“ 30
(fibroin) &2 T4 5 § Et]

AH A Az %E—? 5l
AdFuR, dd FHEH= 59 9%
A Eii CRIEE A
oA e g FAst g
AstA 7= Z37t Q1o nEjboly HEF
EH*FX‘E# GWUH 3 /&i‘r&% %91

g re
M—H
N
> >
Eo@o@
K g ol
30 %ﬂ
e
%errmwﬁ?
= oo
Ny E e
O_A_,nf‘)(_joéiw
= o o

2
T o i
pe I,
U
tlo o ot

2

O

b ol
ot
RS
o
T~

(@]
Q
=1
=
as
=
@
[oW
5
O_
]
=Y
5]
Q.
(oW
e
=
?3
S
Ku)
—|—'
ok
o M
ox & 9

ool BFoox

%<l linoleic acidol Al o] F A%< ¥
& 9 TEA AL 59, 39, 9
o g2 A5 g FAAA &3 T o
7F BaE 3 9Joh26, 31, 32]. CLAE 23 7
o2 AZ% 3, linoleic acidZ K- 38 AA o)
F AT £E oz QYL EAEZHN o] &7tFA ol
s =ty @ ¢ Ao

metA B AFe HAS e HeEas o] &t AR
AEe AR AN FFF2ED, FAIAEDL 9 CLAY % F
7}t XVWV} = A osetd FAEA nAE &%

€ THTCEZN HASY o] & &S ol AYLH =2
& 5
]

gLﬁ
ol -
12 N
o >
oo

i

A

(o}
2
o
S
oL Oﬂ

o=
o
2y of ng ol

d
I
o HOoE X o

_o
o

3|

4

X
|o
fru

7]%*& AREE Azdtr] A 712488 At

Jo] .

rlr ru{o
f 210 o
ot ﬂ°‘

WERET
HStA] M= & ME
Ak Az o] &3 AAK 7HEE2 H 5444 g5
Rom, dgfY ol TFY SHTFE ¥ T27]1A 8,000
pm .2 3027t #2 3 & IN HCE o] &3t pHE 3002
ZA3 3 10,000 rppmoll A 2587 AR H4F(FA

Table 1. Experimental design

A 2 339 HASEZEAZRE, HAE 52 W

HS(EEA 9 584 9d) S 5t 348 A

1IN NaOH%E ©] 43} pH 5.0~552 243} 3087 %
E = =]

¥ 10,000 rpmel A 2587 A4l E

Ao seatginh olnf AF £ FEFS o BUE

x> NaCl 2%E 47}0}1 %‘%i% A 0]*0‘(@1.8 cm)ol ¥
l

%r—uzrzinﬁdrxlﬁhm
o2 plr g O ok m ool [[r ofn

HAE 3 e EﬂEH"d%Oﬂ fH‘GH 20% 1‘3}04
TALLR0 g)= T AYTE T1, FALALLEES g)
FTHELELG g T ALUTFE T2 183 TFH2E
(5 g% CLA 5 g8 TFF 75 T3 2 3t 9+1TAA
453 A%StEA pH, dd7t, 54, A5, 243, obv) st
24, A s, i du s, 45 9 #5AAE 24
skt

pH

pHE A& 3 g& $FF 27 ml¢ 37 Homogenizer (IKA

model T-25Basic, Malaysia) £ 14,000 rpmol| A 107+ 4 s}
o] pH meter (8603, Metrohm, Swiss)Z &4 3} % T}.

A& 27+ &4 8} (blooming) S 4 A
o TR 21]7-] 0}_1_ Minolta Chromameter (Minolta
Co. CR-300, Tokyo, Japan)g Ar&3te] Y& TR o2 93]
HHE3lo] i & (lightness) S UER & L3, 24 = (redness) S

e a3d 3 1:(Yellowness) YEHE b e =4
th. 71719 £F3} 442 Y=93.5, X=0.3132, y=0.31982!
A g A3 g BATW)E L-3b = W A4k o

Quantity [Treatment]

Materials
T1 T2 T3
Alaska pollack surimi (g) 4,000 4,000 4,000
Spent hens breast recovered protein (g) 1,000 1,000 1,000
Ice (g) 3,000 3,000 3,000
Salt (g) 130 130 130
Mixed ingredients” (g) 350 350 350
Mixed ingredients” (g) 860 860 860
Silkworm cocoon powder (g) 10 5 -
Cordyceps powder (g) - 5 5
Conjugated linoleic acid (CLA) (g) - - 5
Total (g) 9,440 9,440 9,440

UCrab extract 110, Seasonings 100, Kelp extract 50, EgCalbumen liquid 30, Soybean oil 30, Glycine 30 g, Total 350 g.
JPotato starch 250, Wheat starch 250, Sugar 130, Carrageenin 50, Calcium carbonate 90, Crab flavor 40, CME 20, Phosphate 30 g,

Total 860 g.
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: TBARS)
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oA 531 nmY TFEE Ao e 72L& 2102 TBARS
gae 24990,

TBARS [mg/kg] = Absorbance x5.88

CHUZIMIE (Volatile basic nitrogen)
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307t 733t ¥ Whatman No.l 9342 o 4314t} of
79 3 mlE 3+ conway unit®] &Ao] Wi, WA 0.01
N &4 1 ml¢t A A 2k(0.066% Methyl red +0.066% Bromoc-
resol green) 342< ¥ F Wl F4S 2, oA 50%
KCO; 1 miE Ae] 9] F vtz duste] 8718 FHo=
23] g st YA AR KCOZt 410lA skt Alg
T 37C9 drying ovenll A 12027+ AAAZ ¥ F4& il
BARE NS 0.02N-H SO, 2 A48 A4 st b33} 22 7
Ao 9sA VBNES Al4tetA .

VBNmg% (mg/100 gA &) =

EAH e AR (ml) - A B A A (ml) x Fx 28

ECET X100

F:0.02 N-H,S0, £F3} A& =

28 : 0.02 N-HSOs 1 ml &E3h=H 283 N9 o

+(Total plate count)
4 American Public Health Association [1] % 2
2 ZAs AT v g A 54 0.1% pepton &S 108 4L
homogenizer (IKA model T-25Basic, Malaysia)E ©] &3} ]
#4315 & #4991 mle 348 0.1% peptond& 9 mlo|
¥ culture tubeo] ¥o] &3] WRHAIZ T 1HE 7] ol
A Edd AEUqe BvE FAA WA (235 ¢/11 F
47, pH 7.0£0.2, 25C)& o 15~20 ml¥ EF3ho] 23 F,
A 1mlE HFste] Bvd fFreldox FUA £t
L Ee MYE HEYYAE 37C MEr)olA 29348
AIZH kgt & Al e SA7E ol &5t TEgE AL
atsitt.
ZAH(Sensory evaluation)
SHANE TEE 58 Y 159 S Aty 47 A
A7 HE 9 Ao R AFHAE AAAT AEe 7}
220 am, A E 20 am, ¥°] 1.0 cm?] 37|12 ddste] d54
A SY0A HIIER 91, 2 AAF 89 HE 138 mf ¢
U A o3 (extremely bad or slight), 942 wl¢- AU
7} 3t (extremely good or much)S.2 F A3 Th.

rJ ic]

=

S

L
(¢



232 BB ULRIX| 2018, Vol. 28. No. 2

ANz

ol ge] AfPelA dojxl 2L SAS/PC+ (SAS. 1999)
o] &3] GLM (general linear model) W 22 4331,
Al F3te] £942 Duncan®| multiple range test® 7
st

|

T

o

21 o Dg
olafats| S4
HYBA B £ A7k BE AAS 8500 T4

Ankare] ol k54 S Table 20 UERI AT pHet W
7He 2% )% 079 M3l RE A TolA folH 08 571
she S UErRsth A7) Mol A pH 4 S TIok
T2 #914 Aol7h G A0 Holnl, At A $ 674
554200 CLAZ £8 A7HI)IA §9402 A

Ut

=
i

M
WelBy 249 £ Aol e AAS B5Tud 3e
Aol %8¢ Table 30 LERASITH

Table 2. Effects of bioactive components mixture addition on physico-chemical characteristics of imitation crab contained spent layer

recovered protein at 9C for 6 weeks

Storage (weeks)

Items Treatments”
0 2 4 6 SEp
T1 7.49% 759" 7525 761% 0.02
- T2 7.48% 756" 75348 761% 0.02
P T3 741 7.514° 7.48" 7,55 0.02
SEp 0.01 0.01 0.01 0.01 -
T1 0.70¢ 0.81% 0.86" 0.95"° 0.03
Shear force T 0.73" 0.86™ 0.84"° 0.98" 0.03
kg /cm? T3 0.78° 0.88* 0.88* 1.04% 0.03
(kg
SEp 0.02 0.01 0.01 0.02 -

DTreatments are the same as in Table 1.

*“Means with different superscripts in the same row significantly differ at p<0.05.
“®Means with different superscripts in the same column significantly differ at p<0.05.

Table 3. Effects of bioactive components mixture addition on color of imitation crab contained spent layer recovered protein at

9C for 6 weeks

Storage (weeks)

[tems Treatments”

0 2 4 6 SEp
T1 77.94% 78.94" 78.37"% 79.06™ 017
. T2 79214 77.41% 77.25% 77.39% 0.26
T3 80.23% 78.64% 78.29% 78.51% 0.26

SEp 0.39 0.26 0.19 0.26 .
T1 1.43< 2.50% 2.76"° 316 0.19
. T2 2.09% 3.44% 3.27% 3.29% 0.18
a T3 1.71% 2,93 2,90 2,964 0.16

SEp 0.10 0.16 0.09 0.06 -
T1 4,74 3.43% 311% 3.64% 0.19
b T2 5.824 4,998 4.420% 455" 0.21
T3 510"° 3.88% 3.47% 3.69% 0.20

SEp 0.17 0.28 0.20 0.18 -
mT1 63.73%° 68.64% 78374 79.06™ 1.96
W T2 61.75% 62.44% 77.25% 7739 232
T3 64.94< 67.01% 78.29 78,51 1.89

SEp 0.48 1.05 0.19 0.26 -

DTreatments are the same as in Table 1.

*“Means with different superscripts in the same row significantly differ at p<0.05.
“*Means with different superscripts in the same column significantly differ at p<0.05.

L lightness, a : redness, b : yellowness, W = L -3b
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Table 4. Effects of bioactive components mixture addition on gel characteristics of imitation crab contained spent layer recovered

protein at 9C for 6 weeks

1)

Storage (weeks)

Items Treatments
0 2 4 6 SEp
T1 95.67° 126.67*° 132.33% 194.00™ 10.78
Breaking force T 94.00° 119.67¢ 113.00* 163.00"° 7.69
(©) T3 100.67° 158.00™ 154.67" 168.00*° 7.99
SEp 1.84 5.97 6.14 4.89 -
T1 6.42 7.90° 9.53° 8.58 0.54
Deformation T2 5.60° 9.73" 9.58™ 835" 057
(mm) T3 8.23" 5.83"% 5.23% 7.83" 0.50
SEp 0.78 0.60 0.73 0.38 -
1 487.23" 64511 673.97"° 925.22" 4891
Gel strength T2 478.74° 609.46™ 575.50™ 830.15" 39.16
(g/cm’) T3 492.69" 804.69™ 787.71% 855.62" 4391
SEp 13.14 30.40 31.25 21.72 -
T1 613.40% 1000.00* 1261.50™ 1667.27" 125.73
Jelly strength T2 522.77% 1165.07 1083.98"° 1358.55" 98.55
(g*mm) T3 826.80° 921.18% 809.97 1314.27"° 75.12
SEp 77.67 47.26 69.46 84.44 -

DTreatments are the same as in Table 1.

*“Means with different superscripts in the same row significantly differ at p<0.05.
“*Means with different superscripts in the same column significantly differ at p<0.05.

*Jelly strength=Breaking forcexDeformation.
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Table 5. Effects of bioactive components mixture addition on texture properties of imitation crab contained spent layer recovered

protein at 9T for 6 weeks

Storage (weeks)

Ttems Treatments”

0 2 4 6 SEp

T1 0.06"° 0.10% 0.12* 011" 0.01

Hardness T2 0.07% 0.10"° 0124 0114 0.01

(kg) T3 0.08™ 0.11* 011* 013* 0.01
SEp 0.00 0.00 0.00 0.01 -

T1 0.05°° 0.08® 0.12% 0.08" 0.01

Brittleness T2 0.06%° 0.08* 0.09"° 0.09* 0.00

(kg) T3 0.07° 0.09 0.08° 0.08 0.00
SEp 0.00 0.00 0.01 0.00 .

T1 0.62 0.52 0.54° 0.66° 0.03

Cohesiveness T2 0.40° 055" 0.43"% 0.514% 0.02

(%) T3 0.40° 0.48"° 0.58* 0.71% 0.04
SEp 0.05 0.02 0.02 0.04 -

T1 1.16 112 1.10° 1.38° 0.05

Springiness T2 1.00 1.08 0.95° 1.07° 0.03

(mm) T3 1.01 1.04 1.04° 1.37° 0.05
SEp 0.05 0.04 0.03 0.06 -

T1 0.04 0.05" 0.06" 0.07* 0.00

Gumminess T2 0.03" 0.05" 0.05" 0.06™ 0.00

(kg) T3 0.03" 0.05" 0.06" 0.09" 0.01
SEp 0.00 0.00 0.00 0.00 -

T1 0.05 0.06 0.07 0.10" 0.01

Chewiness T2 0.02° 0.06" 0.05" 0.06"° 0.01

(kg,mm) T3 0.03" 0.05" 0.06" 0.12* 0.01
SEp 0.01 0.00 0.00 0.01 .

T1 0.02° 0.02 0.02° 0.03 0.00

Adhesiveness T2 0.01% 0.02° 0.03® 0.02 0.00

(kg,f) T3 0.02* 0.03"° 0.03% 0.02° 0.00
SEp 0.00 0.00 0.00 0.00 -

DTreatments are the same as in Table 1.

*“Means with different superscripts in the same row significantly differ at p<0.05.
“®Means with different superscripts in the same column significantly differ at p<0.05.
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Table 6. Effects of bioactive components mixture addition on amino acid compositions of imitation crab contained spent layer recov-
ered protein at 9T for 6 weeks

) Storage (weeks) ) Storage (weeks)

Items Treatments Items Treatments
0 4 SEp 0 4 SEp
T1 2374 112% 0.36 T1 0.53% 043% 003
Aspartic V) 198 107" 027 Phervlalanine™ V) 024" 036"  0.04
acid T3 161%  1.06™® 016 Y T3 0.28% 038" 003
SEp 0.15 0.01 - SEp 0.06 0.01
T1 051" 041% 0.03 T1 0.45™ 030%™  0.04
Threonine™ V) 130" 039" 026 Histidine™ V) 0.26° 026" 001
T3 071 041%™ 0.09 T3 034° 025" 003
SEp 0.15 0.00 - SEp 0.03 0.01
T1 048% 054"  0.02 T1 2,014 097% 030
Serine? V) 080™ 050 0.09 Lvsine V) 136" 086 015
T3 069" 049®  0.06 Y T3 144" 090%® 0.6
SEp 0.06 0.01 : SEp 0.13 0.02
T1 243% 207%™ 0.10 T1 0.71° 0.70° 0.00
Glutamic V) 194° 185" 006 J— V) 119" 062”017
acid? 6 2330 185 0.14 Tginine 6 095 059 011
SEp 0.11 0.05 - SEp 0.09 0.02
T1 067%  030% 0.11 T1 243% 207 010
: T2 045 028" 005 ) V) 1.94° 185" 006
Proline ) 091 027% 018 FAA ) 233 185" 014
SEp 0.08 0.01 : SEp 0.11 0.05
T1 1614 077%™ 0.24 T1 316 2445 021
T2 081° 068 0.04 T2 4™ 2.25% :
. 3) 3)
Glycine 6 090™  067* 007 STAA 6 319" 2.4 ggg
SEp 0.16 0.02 - SEp 0.21 0.04 '
T1 057% 073 005 T1 1.06™ 0812 007
T2 120" 0.67® 0.16 T2 0.71° 0.68° 0.02
. 3) 5)
Alanine e 090"  067® 007 AAA e .02 070 0.09
SEp 0.12 0.01 : SEp 0.07 0.02
T1 053%  (.82% 0.08 T1 3.28 317° 0.03
. T2 029% 076" 014 T2 3.78 2.83° 0.29
. ,6) 6)
Valine ) 047% 077" 0.09 BAA ) 410" 200 035
SEp 0.05 0.01 - SEp 0.17 0.06
T1 052° 053" 0.01 T1 6.05" 507% 029
lsoleucine™ T2 132 050 024 EAA" T2 6.26 460° 051
T3 133%  0.60™ 0.21 T3 6.02 4.77° 038
SEp 0.17 0.02 - SEp 0.14 0.09
T1 079% 091" 003 T1 1472 1097%  1.08
L. T2 030% 084" 015 7 T2 13.92 997 1.20
Leucine K 049 087" 011 TAA K 14074 1010% 118
SEp 0.09 0.01 - SEp 0.35 0.20
T1 054" 038%™  0.04
Tvrosine™ V) 047 032" 005
y e 074 032% 012
SEp 0.05 0.01 -

UTreatments are the same as in Table 1.

JFAA (flavorous amino acid), 'STAA (sweet taste amino acid), “SAA (sulfur-containing amino acid), JAAA (aromatic amino acid),
“BAA (bitter amino acid), "TAA (total amino acid), EAA (essential amino acid).

*“Means with different superscripts in the same row significantly differ at p<0.05.

“*Means with different superscripts in the same column significantly differ at p<0.05.
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Table 7. Effects of bioactive components mixture addition on TBARS, VBN and TPC of imitation crab contained spent layer recovered

protein at 9C for 6 weeks

1)

Storage (weeks)

Items Treatments

0 2 4 6 SEp

T1 1.42% 1.33¢ 153% 1.87% 0.06

TBARS T2 1.38%P 1.34® 1.49* 1.79"° 0.05

(mg /kg) T3 1.34% 1.33° 147% 1.837° 0.06
SEp 0.02 0.01 0.02 0.02

T1 54.18% 55.30% 50.68" 66.73° 223

. T2 66.27™ 55.97 54.41¢ 75.60" 3.90

VBN (mg) e 4947 51.57% 5432 62.72 1.79
SEp 349 1.75 324 1.36

T1 0.10% 1.50< 403" 6.04% 0.70

TPC T2 2.70% 1.98% 370" 3.93% 0.24

(logly CFU/g) T3 140 3.10% 3.43° 438" 0.33
SEp 0.39 0.24 0.40 0.10

DTreatments are the same as in Table 1.

*“Means with different superscripts in the same row significantly differ at p<0.05.
“*Means with different superscripts in the same column significantly differ at p<0.05.
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Table 8. Effects of bioactive components mixture addition on sensory score of imitation crab contained spent layer recovered protein
at 9T for 6 weeks

) Storage (weeks)

Items Treatments®
0 2 4 6 SEp
T1 6.67 6.70 6.38 6.50 0.11
Color T2 6.33 6.70 6.25 6.50 0.08
T3 6.17 6.50 6.25 6.63 0.08
SEp 0.14 0.09 0.08 0.08
T1 6.75 6.10 6.75 6.50 0.11
Aroma T2 6.42 6.30 6.75 6.50 0.10
T3 6.75 6.10 6.75 6.50 0.11
SEp 0.16 0.07 0.12 0.10
T1 6.92 6.20 6.63 5.88 0.16
Flavor T2 6.58 6.20 6.63 5.88 0.14
T3 6.75 6.20 6.63 5.88 0.14
SEp 0.20 0.09 0.15 0.13
T1 7.67% 6.70° 6.88° 6.75° 0.13
Tenderness T2 7.17 6.90 6.63 6.75 0.10
T3 6.67 6.80 6.38 6.75 0.14
SEp 0.22 0.07 0.13 0.09
T1 6.33 6.60 6.63 6.75 0.11
. T2 6.33 6.80 6.38 6.75 0.11
Juiciness i 6.67 6.80 6.50 6.75 0.12
SEp 0.15 0.15 0.13 0.09
T1 7.00 6.80 6.63 6.38 0.12
Overall T2 6.92 6.80 6.63 6.38 0.11
acceptability T3 7.08 6.60 6.50 6.38 0.13
SEp 0.13 0.10 0.15 0.13

USensory scores were assessed on 9 point scale base on 1=extremely bad or slight, 9=extremely good or much.
ITreatments are the same as in Table 1.
"PMeans with different superscripts in the same row significantly differ at p<0.05.

A gorng oy 7l EAL THT Antae Aol b97F B A 7R A w4 Yedsich A28 E
7HeE A0E AR B o] G EL] FHd Ao Arke Ade A E4% 24 S MAA &
Astde SAF] FIIAE BdE 5 AS A0R AR Stoh. A4 = (TBARS)% & 4+(TPQ)= T10] ThHE A
A TRO A3 27 UL i g A= (VBN)e 34
o AR 27 24 Ugth T13 T3 A%7|7E 59
AA S 7k HEds o] &3 AvtE s Az o % obr Aol st
E3H2RT, P BT ¥ CLAY EF H7b} Antakel AT o2 FFoh2ED 05%% CLA 05% &8 2718
ojgletd FAEA HX e A%E T Ast HASK T3 xm%ﬂ TEAA FAAANA HAAS T AR 7%
3 ro s Hede o RX R T(10 g)& M T, 7 S Y F AL AR Asdn
NIAELG B FFFAXELEG g)e A/ T2, 5F3%
226 o) #dERBG g) (CLAE A7 T3S Al %3} ZAe 2
of 49& $93 245 go%sd g3 2o
pHS} Ae7te AR 270 vlws] A& 25 o] Fo TLE o] =F& 20099 E wgHer|et AU FxdFAG
AgToAA Fod oz Frtehe AT Ul At o) iehE A A4 A DAY (2009-0093813) 3 4 A /9=
£ 67NN FF2ELH CLASZ EF A7He F(T3)0 A A71ERH AR Al etdta FEAEAAAGH
frodog B Vet $A49 744 AT (@)} B FATAE o] A7u] Ade] ofF Rog ofof ZAEHUT
W) AR7IE 5 BE FRtel A EA Uerd whd el 34
Eb)E ARV T4 AT T29 AN @), FA =
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