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Abstract: Amino acid composition of body wall powder and hydrolytic peptide from Acaudina molpadioides (A. molpadioides) was

Key Laboratory for Agro-Food Processing, Fuli Institute of Food

analyzed and in vitro antioxidant activities. of peptide separated from the hydrolytic fractionations were detected. The total oxidant activity of A.

molpadioides hydrolytic peptide was evaluated. Results showed the both body wall and hydrolytic peptide contained 19 kinds of amino acids,

which were occupied 63.06% a 0% of sample dry weight, respectively. Among which, the essential amino acid content were 10.87% and

peptides (<3 kDa) was the highest; the TEAC value was 0.61 = 0.03 mmol Trolox/g and 0.32 + 0.02 mmol Trolox/g, respectively. The result of
cell culture experiments displayed that the three compositions from A. molpadioides hydrolytic peptide significantly enhanced the ability of
HEK293 and HepG-2 cells against H,0, oxidative damage. The small peptides (<3 kDa) appeared to be more active than the other components.
Six major peaks in the small peptide composition were observed by glucose gel separation with G-25, and the highest antioxidant activity
peptide was detected in the sample of the 5th fraction.
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¥ I [Acaudina molpadioides (Semper) & Tk
FEII] (Echinodermata) #3244 (Holothuroidea)
F¥ZH (Molpadioides) fiZ#} (Caudinidae) g/
J& (Acaudina) M. iSRS E RS HBL, A
AEEMEA. 20 T YiE&EeR, Bt
T B PP B IR R B B TR g T
W2 KIS, it HARBSSEGES MR
B, 38 EE 2 s B 2 RIS S
ZIEEA RIFifse . KigtE, BHEPSEMN. Pk
Ji . BRI 2 A F TR,

MNRLEF ARSI R th 2 AR TS MRS (ROS),
HAMANIEE, SR G R R, 2
AR RTEZ DL KR 2 O ML« KR BE I
b T N LS A e S SR B =2 ANl
PrEAGIEPEDhRERT 7T A H0E , X755 A KA ox-LDL
HENT L Y R AR T AN HaO, A EEAA R (1 i
SAMBBGEIL, RGN T AF RIS

( Apostichopus japonicus ) . FE £ = | &

anax). E[EKZ (Isostichopus badionotus) UK &

1 MR5RE

L1 A#

UKL, T A O R BRA A AR
E B (CAS 5: 9001-73-4). JEEE (CAS 5
9002-07-7), HEZGiXAAF] ™~ d; Sephadex G-25, 3%
GE; ToKZEE, WZRFIAR M BhiEfbhe
JIRIRF £ (ABTS V£, FRAPIE), A RAMH:
ARBFFEHTs MTT 20 3 58 K 4 i 2 A it &, 38
BRI -

12 FEHPEERL

CWI-30 FptEHL, L i IMEEN RIS £ PR A 7] 5
KQ-100VDE [ ess. ) R 1L T (a8 B A
75 CR22GIT il B oML, Hi4s HITACHI H 74 [
D2010W Hazhfit Paion R HEBUM A 2GR IR A 75
R-205 ez ka8, Ll A ARG R A F

( Pearsonothuria graeffei ) . At 4% %1 2 ( Thelenata <V—2550 LA W T, HAR AR ; HH-S4

% (Cucumaria frondosa) 552 2 IkPLEIEME, &
IR FRFSS 2 ) B PR D TS
KT R GE T T AR E B S 2 ki3
s, KIS ZIKEA R0 B hERE R Re A
HRI 2l B s e
FEPFAE NN TR S5 22 IR ) il 6 2 1 BRI R )
BT TR, AR I B 22 T o B H
J158, H/NT 5 kDa RS UELTD g e
SRIM,  H TR ST 2 R A AE 14 (T 7 32
B I AR PR R e
AhSEBG R HE s T

kDa

K H JAg‘S 1 FRAP A HACT- S Btk B 1 Kok i
RE 767 ¥k . HepG-2 A HEK 293 41 g #5437t H,0,
AAAT G D ReE MR 7 VS U A TS P E A AT R,
X AN (R 43— 5 g 1 TCHEAT 48 Ak B D0 A A TH VP
i, AR Bl N2 IR AIE ERE ;. R
F Sephadex G-25 HIFEFERE ETAE— 17y B4ttt
HAR &P R Z IR 5, R0 HPTR
BT RTINS A, HRmifg T b 2 K2 7 s
fiE, NIRRT K EA mhra s v m) it
Hh R 2 PR B9 At
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A Eﬁ'rﬁiﬂ%m&jtﬁﬂ%ﬂ(%b‘(éﬁﬁﬁﬁ/&ﬁﬂ; 3 kDa.
0 kDa #EJEMEAL, 1EEFEZ RIS BT100-1L i
=AUGZN IR BT100-2) S EESIR, (RE A& 1HT
A RAT]; LGI-18 AT, KIPWIEA TR
AF]5 ) MDF-382E (CN) J@{KIRIKAE, HA=7EHEE
£H]; COLUMN XK 16/100 JZ2#THE, £E GE B4
F1; DBS-100-LCD Hzh#imWbieds, FgBRE il
BWHBRAF,; CP2102 H TR, EE K
DGG-9620AD 846, RS S B PR A F;
Thermo fisher Forma 3110 /K3 CO, 4l 7746, 52
FE#H; Thermo Multiskan FC BFR{X, 3% E e,

1.3 R F =

1.3.1 B3R R BB R

BUOKURIFHU, OB T 4 CORFIRIBANG 5 2255
P, BURBEHZ, Pt E T 60 CHUFRHLT, &4
A IO H s B TR, N 10 43 5 7% 0
IKIRET, INESAAL NS pH 2 8.0, /KiHEIR % 55 °C
Ja, TN 2% STt TR i) HIikRE, i
FEREE 3 h )5, % pH £ 7.0, KRS 48 ‘CHIN
AATREE B 2% GRS i Ry D, 4kl
FEEGAR 5 h; 95~98 “C KRB 10 min J5AEI ==, 4500
t/min B CEHAR 20 min, 22 5RDTIE AT, DRAT BRI
132 HHINZ Ik4) &

Bt B, TN 1.5 AR RRTIOK 288, 1
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FERZ), 4 CH#E 24 h, 4500 r/min 250> 20 min, U E
B2 IR AR 3 2 IR N = AR,
JRNUKEEN, A 10 kDa HEERBRIR I 38, IR
FGRR 20% 8, I 1A AFRZ& TR R 5 4 s
I8, SRS A, FIR 20%ARFRIE a; B
VB A 1 3 kDa JEMESEEYE, KHAFFETE, 15 20%14
FARIA b LA K — 5 AFER Bs ek 4in e B 3K
FRIRARIEM ¢ 3R T IR a, AR b SIR4a)E
W c, BE> T804 ~N>10kDa, 3~10 kDa f<3 kDa
=2 R
133 &AL

SRR E ARG R AR, &5 RN e
77 (GB/T 5009.124-2003 ) A8 Hs TR BE T4 K2
B 22 K B R S =
134 HHIND ST % IKE BB AE BAT 2
B wiik

HY Sephadex G-25 FIHENEEER T8, BN E L
BTk, WK 2h, BANEERE, Xk EEg0RE
W e IHEVEENTHE, KA E BT 582 1% 4]
P, AR SRR e RE, T
7KL 1.2 mL/min JUsPATERAE 6 hs e s,
V5 EMTAE T E A &%, (R DI SRR AR,
PL 0.6 mL/min JEE NN 10%H5H K Z Bk 3 mL,
J& LA 0.6 mL/min JAUE N 2585 77K AT 0/ i
RS ATIER, RO CRETHE 274n
KAR LB PN, SR TR G
1.3.5 ABTS #AALAE /o] A

ABTS AN E AR S LR &, ke 20
JE 16 h, A ABTS TLAEREA: G HETHPBS #ikE
80 %, ilp ABTS TAEW: HUE O EIRAABTS TAF
i 200 pL AIEES: 10 pL, WEGHFE 10 min,
Hb-0] W53 i JE; LLO mM.
0.15 mM<0.3 x 0.45 mM., 0.6 mM., 0.75 mM Trolox
TR HE AR A b ek
1.36 FRAP #RAULAEA 20|

0.1 mol/L FEFRZZ M (pH 3.6): 10 mmol/L TPTZ

(T 40 mmol/L ZHI%): 20 mmol/L =& fkik=10:1:1,

FAZ R = FIE IR A 193] FRAP TAER: HL 4.9
mL FRAP TAE 5 100 uL ££&, 37 ‘C/M 24 h )5,
7E 593 nm FIIWEOEAE; L O mM. 0.15 mM. 0.3 mM.
0.45 mM. 0.6 mM. 0.75 mM Trolox J&BNFRMEIETR
bR 2R,
1.3.7 HepG-2 % HEK293 m it A4

HepG-2 J% N293 4HijfifE 96 LK 4% 5x10%4~/mL

[R5 FE R 200 uL; 24 h ZHANEEEfS, IR Z
JEEES . Hy0, B PBS (4L, 4b¥E24h 5, &L
B 20 puL 5 mg/mL ) MTT (Hi 30 min B, WH
4hJa, FEEHR, LA 100 uL DMSO, 7K
=% 10 min, FHEFHAIAE 570 nm ALIIEOGE
A, THE AR,
1.3.8  H,O, 8AbHith 69 PR3 45 A A
HepG-2 2 N293 47 96 FLHK 3% 5x10% 4~/mL
(5 FE BT 0.2 mL; 24 h 2L EES , HIAAESL . PBS
(FA4D, WAFE 240 5, ERAMICHELE 1) H0,
WL RN 1.0 mM. R4S 24 h )5, BFLIN
A 20 uL 5 mg/mL ] MTT (HJ 30 min iiE 4h
J5, 3% LIE, EFLIN 100 lLDMSO, 7K PR
10 min, FHEFBAS I M5 EAE A, it
TR b

\ -
L4 saEay
K Excel, SPSS 18.0 X} S8tk roeit K %

SorH1; K H SigmaPlot 12.0 il .
2 za%_'ﬁ%

20 M N T ROX AR % IR H B 2R B A

REAE AT

ARSI 100 g Wb TAARRELH 28y, 220U
RIS R 2 I & 53.24 g, 4 K
ZIRERERH WA RN 1. ERER, ERN
(17 19 Fha iR, R A 2R B Cys &
BRAERA A, HhEER S ESE R, Bf®E
ik 63.06%, HALFEIERSEN 10.87%, S5TH
S LR AR 65.7543.62% 3, HU TS
B 52 13.44£1.26%A06E"); EEIERRAE -, Gly
A, 15 12.48%. 1E ARG AL 1 5 B R R
(%) Gly~Pro J2 Hpro [ &5 19 12.48.5.56 [ 4.17%,
5l rh MM AR A S, T RS
OYUEITS. BilEs. BAsSEshEEN, X
R, g TRRER R R O SRR, SHISER
T BEAh, 21 i TR 2 IR LR &
IR, G XU R 2% R M 2 IR B R R
TRy A2, HE R B B s TR R TR AR
IEE] 82.9%, WTREMEMR HEIAR] 15.6%, Wil
K IR R T 1A RIS SR R [F) 28R (1 B AT
(FI7KfRRE 7T, FCBEAR=Y) 2 IR LR & s A 4T,
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EIRMERT
1 SHITHESHKEREERESE
Table 1 Content of amino acids in powder of A. molpadioides
body wall and hydrolytic polypeptide

SRR Foetmd R BT R
HREEZ/% ARBEE/%
H B Gly 12.48 16.37
LLEN:d Pro 5.56 772
L-#M &8 Hpro 4.17 5.56

Y d Thr 2.82 3.84
BEER Val 1.9 2.89
ERBR Met 0.66 1.07

F TR Ile 1.12 1.7
FRBR Leu 2.16 3.28

KALE  Phe 1.08 1.6
HEBR Lys 0.95 1
ERB Trp 0.18 0.22

RARE  Asp 5.44 6.54
EZ i3 Ser 2.44 2.96
SR PR Glu 8.5 11.85
SEN Ala 7 9.22
JREBR Cys 0(<0.01) 0(<0.01)
B4 2 B4 Tyr 1.04 13
RN His 0.4
AR Arg 5.16

LIRBIEL  EAA 10.87
BRAEH  TAA 63.06

JE: BAA: 2% RULE; TAA: BEJLEA.

22 RS KA A B R AN R A

LN

1.0

0.8 —® <3 kDa peptide
—+ 3~10 kDa peptide
0.6 —A— =10 kDa peptide

0.4

0.2

Trolox cone. / mM

0.0

0.0 0',2 0.|4 0[.6 018 |,l0 11.2 1|,4 ll,ﬁ 1fs 2'.0 2,'2
peptide cone. / (mg/mL)
1 ARG FEEHIZ AR ABTS JERRAE
Fig.1 ABTS"- scavenging activities of different molecular
fractions of A. molpadioides peptide Values indicate the
meanSD (n=5)
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E BUAAFHEATEE, BABEERH 5.
0.5

—&— <3 kDa peptide
0.4F —o- 3~10 kDa peptide
—a— >0 kDa peptide

03F

0.2F

Trolox conc. / mM

0.1

L 1 L 1 L 1 1 1 1 L J
0'00.0 02 04 06 08 10 12 14 16 18 20 22

peptide conc. / (mg/mL)
& 2 RS FEGHINSEAR Fe™-TPTZ EFREES
Fig.2 Fe**-TPTZ scavenging activities of diff olecular

lues indicate the

WAL 2R R 2 ik, 25d 10 kDa
J% 3 kDa 88 fi)7$>10 kDa. 3 k~10 kDa /<3
kDa =Fhr1EAN/NHZIRFE . R8N, S50
UG fie T AE ) 2% PRt My 2 ik, <3 kDa /N7 Jik
B Bt s [ 43.9%, HIXZ5 T8N 3 k~10 kDa
2K, RN 36.8%, T>10 kDa (2 LS RHAK,
AR 19.3%:, IX 3 BH SIZIG R FH 1A L 2005 A
Beby A IR R BOR, SR 1 Z KT B EUN.
KH Trolox (b AWIWENTUEMIEIESN ), fHH
ABTS %% FRAP VAR A, j#id 2 ot ABTS™ K&
Fe' “TPTZ AR I, Xl 4 3R 15 00 = Rkt
JRZ AT PUE IR ERFIE 0 HT s B Trolox M4
TEAC (Trolox Equivalent Antioxidant Capacity value,
BI5 1.0 mg/mL ¥ S PTA A EE JIAH 2411 Trolox mM ik
) FoRPUEMTENE, AL R 1. 2 s, ABTS
Kgs R (1), 9 FE>10 kDa. 3 k~10 kDa
<3 kDa [ =Ffgh N2 i35 B — 2 ABTS'H
bRAE1, HBE TR, S TEREE, >10 kDa.
3 k~10 kDa /<3 kDa Z JikI#] TEAC {73774 0.18+0.01
mmol Trolox/g. 0.34+0.03 mmol Trolox/g /% 0.61+0.03
mmol Trolox/g, Z[A1ZFREE (P<0.01); DI4EAER
C (Vo) NBAPEXT I, H TEAC {8 7.2340.17 mmol
Trolox/g, & m TR Z Kk TEAC {H. HHhRE
EPUEA IR HEARIE FRAP VERIINZE SR (I 2),
WK =R kB FS-TPTZ HkRfE S, H
TEAC fH#E ABTS ERIIIMEAR, FhistEsmn<3
kDa Z fik TEAC 154 0.32+0.02 mmol Trolox/g, &3
KT FAPEGIE S Ve ) TEAC {54 7.04£0.21 mmol
Trolox/g, TiHIZ KN Fe’-TPTZ it JRAE J1AINT Ve
w55, HAHEL ABTS™-JEFRAESI59, (HFTRTIERG I
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SRR, RIS TREBOF LA, b
O TRIEIS, SRR SRR, SRl s
B,

2.3 NGTF N IR 8 R B M RO 4 e A

N iR (I iy

H1 2.2 g5 ], W N2 IR A AT T E> 10
kDa. 3 k~10 kDa <3 kDa —Fh/rF&EXIgH, HE
SRS, HrA R A B B .
SR1M, N ABTS. FRAP Haillbiéafbae fiie ek
HORME N, MR 2 AT R D Re £ i Th 2 AR
24 S RIAFARL TR/ AL T REAS I
Y BE BT S A R A B MEARRAE . RS AT K P
Pt AIETE, B 2R AR HepG-2.
OE B 48 HEK293, 2% Liu 28 AR MTT 317,
TF R TN F 2 BRI B0 4T HL0, A0
LA ORI

B 3 S =FhorFanifgih N2 Ik & H,0, X HepG-2
J. HEK293 4 s thfa & . 45 R BR, xS
HepG-2 4iiifd, HEK293 4 Hy0, S A1 5 i
I, TEIRIREE HoO, AU IE T A P A= K52 FH,
HANMAETERE /18 HepG-2 BRI, 417E 0.1 mg/mL
H,0, FlE%E T, HEK293 HIFEERAN 68.3‘V§t4
fi&F HepG-2 [ 78.3%+5.0%, ZFtit# (P
BEFAIEIG N, PR AL AR S B 2 s,
mM I, HepG-2 N HEK293.- 4l {73 H 5y
6.3%+2.5% % 3.0%+2.7% (& 3-A)o g K2 SO
Pl fass) A (R b A E ], (A BRI R =R
M (WE3-B, O,

LrE MR KX 2 N

AT AL 0.1, 0.2. 0.43.0.6. 0.8. 1.0 mg/mL
2 JKiAT SEBG, N H0, WREER 1.0 mM, DA

maﬁg DB ALK (GSHD 9B
L, S IR HLOn SRS RE ST, LAYNR A7
RFTNHMNENES Ags Rl 4 fos. S5 REH,

JEFHi T £ R HepG-2 £ HEK293 44t H,0, Sk 4
e I BAHRRRERIER, By 2R, T
Z ATt HO, FAbtnfae 778 B3G5, N+
& (<3 kDa) ZKiEMam, X522 % ABTS K&
FRAP VLRI 25 a4 —2 [, 0.1 mg/mL BHPEXS
85 GSH 5537 F, HepG-2 [ HEK293 4l A7 557
BN 63.4%+1.2% M 57.3%%2.1%, 1 SZIGAL e ik
29 1.0 mg/mL B, AHHRAAE 2 =i BN 44.9%+2.3%
S 43.9%43.3%, (CTBHPEX I, BiEHAHEE GSH,

<

. peptide conc. / (mg/mL)
0 c 180 = <3 kDa peptide Cytotoxicity to HepG-2
w7/ 160 | £33~10 kDa peptide

T JTCREHE 22 K HS SR A0 BT Ho O, R I LU TR,
AT e it T 22 IR IR BE AR LUK O, 2RE it
REERER, EKFH ABTS. FRAP HiE LG e
Foril 25 55 A0 B s o S a4 SR — SRy, BERAE
Fi ABTS % FRAP Al I 2 b s ML A 5
GFRRTEEE,  HIH AR A s R pug, B
BARGF IS
a 1200 Cytotoxicity to HepG-2 and HEK293

100 i B HepG-2

CJHEK293
80

60

Cell Viability / %

40

201

0 0 0.1 0.2 0.5 1.0 1.5 20

Hydrogen peroxide conc. / mM
- . Cytotoxicity to HEK293
H <3 kDa peptide
140 3 3~10 kDa peptide
&= =10 kDa peptide
120 pep
100 -
80
60
40+
20+

Cell Viability / %

TR AT TSI ATR

— [ AT

0.2 0.5 1.0 1.5 2.

140 [ &= =10 kDa peptide
120
100 |

Cell Viability / %
o0
S

TR prrerarTT R T AT TN TATTTAT

APLITATRIBIPTTATARTETAIRIRIRIET IR IRI TR R R,

0 0.

0.2 0.5 1.0 1.5 2.

peptide conc. / (mg/mL)

[E 3 HO, R=FEHIILAK (53 FE>10 kDa\ 3 k~10 kDa &
<3 kDa) X HepG-2 F1 HEK293 £BBRE 4 534
Fig.3 Cytotoxicity of H,O, and three compositions of A.
molpadioides peptide (molecular weight >10 kDa, 3 k~10 kDa
and <3 kDa) to HepG-2 and HEK293
E: FRTEFRE (P<005), R FTEFMEF
(P<0.01), #AELA-FHBATEE, HABFLY S,
K 4 Fs T LRI, 5 HepG-2 ML, (RIREEH
Hu K2 o HEK293 it HoyO A 475375 P4 i 5
&, W/NrF (<3 kDa) ZAKIKEEA 0.1 mg/mL i,
HEK?293 4 il 47 % % AR R 1) 12.0%40.5% T 2
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23.6%+3.1%, THIEZ) 100%, 1 HepG-2 4HMIAEIEZH
M2 16.4%+0.4% Tt 5 23.4%+3.1%, FHIEZ] 43%;
(HBERESAET , AP LI ROAS I B 2 7 AR B 2
VLAY T HepG-2 4Hfifs, HEK293 45 & &4
DI P I 2 IR PTG 1, T vk P 22 ik
)R BEE TR
50 . Defence against H,O, in HepG-2
B <3 kDa peptide c

3 3~10 kDa peptide
40 + E= =10 kDa peptide

30

20

Cell Viability / %

1.0

02 04 06

peptide conc. / (mg/mL)

50 Defence against H,0, in HEK293

<3 kDa peptide s
CJ3~10 kDa peptide
40 - E= =10 kDa peptide

30

20

Cell Viability / %

0.2 0.4 0.6
peptide conc. / (mg/mL)
4 =FEHIIZAK (53 FE>10 kDay 3 k~10 kDa

% HepG-2 F01 HEK293 1 H0, S (L5 E 1 534
Fig.4 Analysis of anti H,O, oxidative:damage activity of three
compositions of A. molpadioides peptide (molecular weight >10
kDa, 3 k~10 kDa and <3 kDa) in HepG-2 and HEK?293
E: *RTEFRE (P<005), *hFERMDFE
(P<0.01), #fEA-F¥Hh FHATATALA 5.

IR G-25 B AT

22 K2 3 WA sh R, ik N2 B 55 4y
TE<3 kDa AT 2K, TR AR T (1)
PRI LR TR 2 K. AE— B0y
T2 K Z IR R AE S FEpr s s 1, At ik
Sephadex G-25 HHEFEALKATZHT (1.6%80 cm), X451
T-8<3 kDa /Ny il R 2 AT 70 @ alifth . A5
PL GSH JobndEfh, DA 274 nm R, #H740 5
ZRREEGRERI; LLOo. 1.04 2.0. 3.0, 4.0, 5.0, 6.0
mg/mL GSH fhrdEfh 2 CanfE 5)5 DIBEREIREE 10%,
HFEE 3 mL, 2.5 r/min #%1# 0.6 mL/min i E 207K B,

80

5 min YR 1 B0 B FEa, K Abs274 (EIFREATHE
IR ORIEFE & 2 RSO G144 23 A i e Al <
274 nm), FRBUIE 6 s EgEE. 4558, 18
ik EE 23, 29, 35, 39. 46 K 69 SIS LT
HL/NARWAE, ARVFE N F1. F2. F3. F4. F5 J¢ F6 5%,
HIREE > RIIES) 1,624 2.45. 322, 9.84. 4.12 [ 0.69

mg/mL.
25
R2=0.9995
20k
~ « abs 274
) L5 — Trendline
B
=
1.0
0.5
0,0 L L J
0 1 2 3 4 5 6 7

GSH conc. / (mg/mL)
& 5 FREIRE GSH FrfEahsk
Fig.5 Standard curve for peptide quantitation
E: %‘54:4,%%%7 P HATRE , FRABAFEY S,

12r
F4

- 101
E
EEb .
S 6
g F5
] 4
5
o F6

O L 1 '

60 80 100
NO.
6 EHTUNSFBRE (<3 kDa) EENEET G-25 BILHES

Fig.6 Glucose G-25 gel chromatography of A. molpadioides
small peptides (<3 kDa)

25 AT HEMINSG KB AL LA NTE

T

H53 B ARAG IOV A P PE WU ER A S T SR N
ZIRFER QL 1240, R, Btk
ENZIRBERE 0.5 mg/mL WE, KH ABTS %K
FRAP VEPCHAT I AL SR AT R TN 1 22 KT
g, PL TEAC R HIETERD, 45 R IE 7.
K1 7-A 2 ABTS VERTIN ) %53 B 20 oy Brie s v o i
iR, HdRER, ks EEIREE R 1) F4 U,
Z IR TE AR, AP, 39 SR
M2 Bk TEAC {E1 A 0.13+£0.06 mmol Trolox/g; ¥
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FEME R FS U, ZRkPrea st s, Rl
M 46 SEUEEMZIK TEAC {Hi5 1.35+0.12
mmol Trolox/g; At F1. F2 & F3 W& ke bimit
B, 1 F6 W2 RPTAMIENES F4 G2 IkAHIE. 5
ABTS VA4 SBAHEL, FRAP Vs P s i
TEAC fEEARFXRAE (LE 7-B), 6 ik sy Bk
) 2 R S PRI YRR S ABTS A IS 45 2R —
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