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£ fa (Ctenopharyngodon idellus), 8 f(Liza
haematocheila). A DI (Centropristis striata)
WEFERSRMI SRR

®OE? ¥rm’ Tea' LzEYW Oz ogM
(1 AP TS HEE R A0 K PR DR S SR BRSO 5 Bk 6 T T 815
EHATLARE  FE 2660715 2 AEIKSHANE I JER 100075 3. PRKSE HT 5300015
4, TR GHAR MK RE WL AR E W 26607)

mE KA R XA F #7853 05 fr A P By 3 £ (Ctenopharyngodon idellus) . 1 # (Liza haema-
tocheila). 2 % 3 # (Centropristis striata) #y & 7~ ik A0 fn T JRHEAT 7 24T P8, xR g A5
EEREF, RELEHERENLA N 17.09%, KTEaamEa, X3 MHaNKETEGMELR
BRADERE R, B ATARSATARREEASCEA I KR, 444 022 mg/ml
1212 mg/ml, REEEXRZ, 244 0.05mg/ml 71 0.82 mg/ml, EEHa ek a LR G ERT
(44.37%), 12 % 32.80%, ¥ B EH THE £(024.50%). 6 ML FAEREALE. £ o 7K, h 53.31%,
B#E N 57.14%, BRMERE, K 62.64%, —HZHEREEF., WARHRONE =, ®REmMm
fE BB (SFA) & E Rk ® , A 41.26%(P<0.05); 2% 3t & % 10§ i B 4 & (PUFA) &R &, &
34.58%(P<0.05). & —+ 3 LGB (EPANEEN 827%, S EAMA(185%) LR £k, BA
PEAN —F AN ERMDOHA) S ERE, H 13.51%, TEH T ¥ #(3.84%)F 1% #(3.02%), 3 # &
LA A NEESOD)EA AR EZR, REKE, BAMERT, W _EMDA)EER
HRET, EABAHN MDA 484 1998 nmol/mg, BEF TH¥afihé, Yamha 23R
F, TRRENARE L RE, FATHATKHERSE, T,

XA e, Re, BRMA; TR

FESES S948 XEAARIRED A XEHRS  2095-9869(2016)06-0062-06

il 2 77 FE M 118 TRBE 2 8 AR 5 KT I AR W2 5
i RE TR T B 2R T gl , AT B i
F14) PR JOR AR I J R A R, o R A £ 2 A 28 4k
BRI S5 AN S E (MR S, 20125 XK R,
2015; HHRIESE, 2016), 1Mk EAES R AKT-HIK ™
F5 FE S AR UE MR A 7= A S B ] RS2 7 B b h 2
B F IR THEE, 2009), B, A£G R I,

REZ2 2% RO SR AR AR ER, B B IS SR
IS

Hi4f1 (Ctenopharyngodon idellus) >y #8Y fit &P
2, HARRE , FRRET, SIRE EZENIRK
FRIE A 2 — (A kA4, 2006). 5 2008 41T, K
R SRk s, Rt S itk s, o 370.71 7 t,
2y i T ERAK FRFHS 77 5 1Y 17.89% (X 5EF, 2010),
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¥ £ (Liza haematocheila) b 4 [ # i v [X 3 o 22 50 v
s, JE T UMY RN A9k 2, TR
ARSI . B 5 S TR AE B SR AR 3, H3R
B K SR BAT R AP RS (T ARALSE, 2014), BB
i (Centropristis striata)J& MG LR IR M . M. A&
e, T RE . BTEITE, 2003 £5] AFE
PEAT A 35 (B AR 55, 2007), 2006 4E5E0% T EHH A,
FEFR FE R AL 7 S BT R AL R T (B ZE A, 2006)
il AR R AR IR E B il
A FIRIHAEERAN, BT HARR, 7=k R
0 EE Al A BT AN ] o 0 R DA o AR A
oK 2380, KWILIOR, HaRm A FE 4
G080 R AR, AL GIRK AN Sl K a2
FREH, FRPAHUSERIR RS H BB A .

AT, XTS5 HAR KM ATk
FEEFRENT N B AR ST AR AR XD o AT
SRR 3 A WF RTG53 2 X 52 i £ 25 T
AR 05 SR LA AR TR E SRR T45 5 hT,
XA A i . WLABTE R . ELL . SkEE L.
R R AR R AT A LA, AT B R [ SR A B
i o AR P A S A SRR T DL B T BT SR
R FEBE SR RS AR

1 #FREFE
1.1 SRy

PRIEIR T A 500-750 g PRRISERE | (REGIER . K
Bt AR Has shiR BRAY IR S fn . Mt . B
Brf i fa4s 4 B, FTTEEMESLIRE, s EITFRSK .,

1.2 ME5HEHA

FHED A K A Rt PR A T, ) a2 £ ) o A
Ko REIFE TR . B SRR T el oS S D) BR
S, MR ST, RS TR ) R A,
S, R, R B RRLA 30 g, FF
FITAT HURE T T80 C AR A7 LLEA T A 55 3R L 70
TEff R, R PO IR, IR A BURE S 1R R
PORRE S RAL IR, ABTAE i e 2 S AL
13 REZERNE

PRI 4.00 g ff £ P T-2) S 4% (FJ-200 1 73 25 4
IRl 10 AHRFRZEE K, S AIHK 2 min, B
L>HL(Eppendorf 5804R) 10000 r/min .0 20 min, 5 |-
W A 20 f5AF 0.1 mol/L NaOH ¥, itk

%, 10000 r/min .0 20 min, 3 WK, AL E
B2 W ZIEMA 10 5T 0.5 mol/L UKREAIR , itk
S, 10000 r/min &0 20 min, T|XE 1K, WL
T R SRy T s D R AR OB DTTE TP 5 AR AR
ZEIK, AR, 120°C 444 Fmk 1 h,
SRJ5 10000 r/min B5.00 20 min, b3S ED A o] 5P
2 5 B A R TR & 3 85 P T 3 P AN ] e e R 2 P
53590 25 By 3 i A ) e R e AR A R

i(%ﬁﬁ%k [} 2010)O
1.4 SRBELYELEENE

FREX 0.1 g FEAIEINA 1 ml 0.9% 0 4= BRER 7K,
SIH AR (FI-200 (Rl 4y B ¥ AL 21K 1 min, FFAE
10000 r/min, 4°C F&.0> 20 min, B IR, R0
A BB AR, e 5t AR SOD X571 & (A001-1)
W EE AR T S A AL AL T (T-SOD) I & .

15 AENE

FREC 0.1 g B IT A 1 ml 0.9%8 4= BRER K,
)R (FI-200 = B AL 212K 1 min, R4
W, KR At A ) T RS FF MDA A003-1 38
FEHEATN ZBEMDAYKI, AN 532 nm,

1.6 =EB. BEIEBAS T

1.6.1 &ALz FRIBCRE it , 44 i 227 BE Y 1
BUFTHE, 1% 2 YOFATRE ZERESR I 6 mol/L HCI 10 ml,
FEAE 110°CHEIRAR P IRACFE 22 he B 21, R uEAK
g, HERR; CBEMAKE S R T REE 15s, W)
B 10 pl 2247 UAE S S R A L 1S A [Amino PA10 (2%
250 mm)Z3r HrHE+Amino PA10(2x50 mm)f&F ]+, id
ST, I 45 IR TR Y H UG £ B R [ R 06 T
L, R IR R A R SR Y W TR . SRR B
(ng/mg)=1 & & 1 x 10/1000x 10/ 5+ 5 i
1.6.2 A5y Eam 2 K F GC-MS XF ¢ itk 17 I8 i
TR & B2 . @i HEh HP-5MS(30 m x 0.25 mm x
0.25 um) Y L A JE BN ; SEAFET RIS 0.25 min,
HA AN ZAR; JEHEER 1000 uwl, JFHEFED
U EE R 280°C o

WG N 50°C, 4%4%F 5 min, LA 5°C/min B3R
F+ 2 190°C , FFL4 20°C/min % T3 280°C (P-4 4 min).
YW 40 ¢ 1, KRS 68 kPa, #ERERE 1 pl, FuEEST
PR EL B el 50500 amu, R4S FAR
NIST i i Pk .

1.7 #HFEAIE

A SPSS 11.0 et A X B ds it 17 7 2508 . £
TR AR MR M o B0 T 3 (b 1 225 (Mean:
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SD)FE~, EZRBEKFHR 0.05,
2 ER5H5MH

2.1 HEFENEHE

Eifh | PR MR AR BRI 1, 3 Fb
i1 3k B 5 PR Y L ] 25 5 35 (P<0.05), Hirpr,
AP e, A 23.64%; MefaskE HIKE
B, R 17.09%. A7 BE A0 5 1A Y AR
T H A 2 R (P<0.05), b 37.31%, i B AR
I 25 5 (P>0.05), Hofa M BE A RITAR fa ) Y
JIE 5 1 B 1) OB A AR R) TG B35 25 55+ (P>0.05),
ABEAL K B AR K A H B R T RAR
#1(P<0.05), } 28.93%. 3 FhafkK 54K W HH#

W, TREZER(P>0.05). BARMAKYANEES
2 B Sk H R 0 AR R Y L (E B R T R R
(P<0.05), K 15.11%, it faFsfa NIEAAH[H, Jo
E 27 (P>0.05),

22 RFRERSE

3 A ISR SRR 2 PR, 3 Ry RS
VPR IR AR 1 & A 0 22 5 (P<0.05) . Horr, MEABE
A LR TR AR & e, 4 0.22 mg/ml; M2 ik
Z, N 0.05 mg/ml, S BEf AR R E A&
R 212 mg/ml, 5 EAAAIR 02255 83 (P<0.05),
MR AN AT EEREEATE LR EES
(P>0.05) BMASKAE, ) nl i e R A 7 R
ANTT R I SRR o L R B, (TR

®1 HA, BAWE, RENESHENELRE

Tab.1 Body characteristics measurement of C. idellus, L. haematocheila and C. striata (%)
B 5T £ R 1
A Ttems C.ia us C.Efiﬂ;ta L. haefrfatocheila
S H/ATE Head weight/Body weight 20.09+0.60? 23.64+0.82° 17.09+1.23¢
@ /&K Body height/Body length 24.51£1.30° 37.31+4.08° 21.07£1.01°
WETE/KTE Viscera weight/Body weight 10.24+1.45° 11.54+1.10° 10.77+0.11°
3k K/4x K Head length/Body length 17.81+1.33% 28.93+0.92° 19.60+1.17%
K /4K Body length/Total length 84.44+1.66° 83.18+2.42° 83.09+2.11°
PN /(A B —3k 1) Viscera weight/(Body weight—Head weight) 12.82+1.91* 15.11+1.33° 12.80+2.88*

e F—17 FARA R 22 7 8 3% (P<0.05), T

Note: Different subscripts in the same row indicated significant difference (P<0.05), the same as below

x2 E&, RE&,

RERallARREASELILER

Tab.2 Contents of collagen in the muscles of C. idellus, L. haematocheila and C. striata (mg/ml)

WiH Items ®h C.idellus ¥ L. haematocheila B AR C. striata
Al R T Soluble collagen 0.02+0.03* 0.05+0.02° 0.22+0.05¢
ANHEMERFEE  Insoluble collagen 0.78+0.52° 0.82+0.11* 2.12+0.47°

23 SEBESE

32 3 P AL P 13 FhESERR & BRI 2
gh Hop, MO ERE R S ERE, N
4437%, WA SEN 32.80%, ¥ EEH TR
(24.50%) (P<0.05), HLff LA H 32 B2 R 24 FE iR
R& R =, W, 3 Fhfarh, @R B
AT BEAA T R 22, ARSI RE 1Y) 6 FP AT
RAEMRUFEH AR . ANEAR . HER. Red R .
SRR AR, AL ERR LSRRI, N
53.31%, M40k 57.14%, A BEfA 1) i, 62.64%,
— K2 )25 (P<0.05),

24 EMERES=E

2 40 3 P i LR R R 2 I e 4 R
B M A BEATT R ULP A 4t AR R
(SFA) B 43R 34.49% ., 41.26% . 34.24%, Hfafy
i, WE AT REAMNEABAP<0.05)., 24
FHE W5 R & 5 i (PUFA) K I 25 2R 8 /s, B4 B £
PUFA & 34.58%, W 3% = T # 1(29.50%) fil & 4
(23.37%) (P<0.05) . #2 ff — ik T4 FR (EPA) AY 5 1
L, N 8.27%, MBABKfIRZ, N 7.85%, —HTLE
FHF(P>0.05), (14 8 ¥ H T H401(2.77%)(P<0.05).
M P8 B0 . /S MR (DHA) & it 8 13.51%,
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x3 E&, RE&,

RERGIATFERERNAEARMSE( )

Tab.3 Compositions of the amino acids in the muscles of C. idellus, L. haematocheila and C. striata (Dry matter, %)

BRI Amino acids ®ifh C.idellus ¥4 L. haematocheila MAPE C. striata
KRAEZMR Aspartic acid 8.83+0.22% 16.74+0.17° 22.81+0.10°
5% Threonine 12.75+0.10° 13.14+0.68° 11.74+3.30°
225 ik Serine — - _
AHE W Glutamic acid 15.67+1.62° 16.06+0.57* 21.65+5.29°
H% R Glycine 11.87+0.01° 10.50+0.52° 9.09+1.87°
N2 Alanine 15.78+0.40° 14.86+0.72° 14.76+1.89°
Mt Cystine - - -
HE MR Valine 14.24+0.72° 12.90+0.57° 15.80+1.62°
HH R Methionine _ _ _
2R Isoleucine 15.65+0.28° 15.67+1.10° 16.8620.70°
ZHE M Leucine 2.08+0.98° 7.09+3.36° 7.65+4.47°
i %= R Tyrosine 2.66+0.50* 3.28+0.76° 1.63£1.96°
HNE MR Phenylalanine 6.79+0.62% 6.26+0.57° 6.63+0.81%
Hi% MR Lysine 1.80+0.17° 2.08+0.06" 3.96+2.29°

y
#H4 % Histidine 5.22+0.23% 4.8440.34% 4.05+0.46°
I &R Arginine 7.91+1.59* 5.62+0.47° 6.66+1.00*"
g
&R Proline _ _ _
R & JLW2 Flavor amino acids 24.50+2.60° 32.80+1.05° 44.37+3.53°

“7ONRKEHY - Not detected

k2 T B A(3.84%) M 11(3.02%) (P<0.05).
25 BERUAYELEHIEAN

B ALY AL EE(SOD)KM 25 S /R (55 5), 3 Al
) SOD T /14 ik 22 5(P<0.05), Rl SOD i 11
3%, H34.07 Umg; BABEMOERL, 42195 Umg.

26 AEE=E

PR ARG I 25 S /R (K 5), B £f1(12.92 nmol/mg)
2 6.(10.10 nmol/mg) Ay N i & i £ A B #E
(P>0.05), WA RN B & i s T 5 iR
1 (P<0.05), 3 FhfaN 1 & AR < fa<Bfy
Bifa, 1 SOD & SR> Fifa> AR, MDA [
it SOD i 71 R FASEKE R (r’=0.9997),

3 o B A AR A5 s, MR A R TS O A
K, SRk Boh, kESEREIHIRE. Ha, R
A £ AR 101 1 A JUE 5 (R A LU (B BRI, 725 T
IR AR TS, R B B

B2 D £ 1 7K s PR o 11 U B R A LY
SN R o TR, 0 2 R AR X T L sh A
AR, KRR, PNV VRIS, AU 14

A 4 25 AL S5 ) 380 £ 1R 7 5 b (P M S, 2002), AR
5T 2 B, R B0 A I J A 1 5 v TAR | B A
LA 5t B FRAME R PR o 1B, (RVRAE G SR A B £
WHAE D) THALI I, T2 Tt B e

ARWEFE R 3 T YLD b = B R 1 o B A R
PR B ) B R S TR AL T AR A TR
ORI A, MO RIX 2 TR B it rh . A BRGE
%) i S A R AR A IOk T UL A o i DR S R TR oy 2 R
SV E AL, T 24 BRI ) 3 22 F T fg 2 77
F=A, G IRER | BOE R 58 DL AR A )
FA) B A (BT 5, 2012), 3 FhSgm e, A
R RS, HEFRMER R, HUCh R, H
M E AR R LM, Ffh | Mt BABEANLTE
FHTR B/ AR B AR T SR B/
FEFR AR AT R 27.52%F11 37.97% (FEFRLLEE, 2008) .
40.17%F1 78.35%( T 1%, 2010) . 40.81%F1 81.43%
(B4, 2010), HpRRfa . A BEfa LA A R
SRR TE FAO/WHO Ay B AE 4 K (Pellett et al,
1980)45 45 LA |

AT XS 3 A AL IR R B 43 AT &
B, B SFA Fhbm THRMAMMB ARG, MERA
BEfA ) PUFA & i 1o 35 5 TR M B {0 . SFA 195 &=
i = T BE S R LS S E BT &, 5] & O i A
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Tab.4 Compositions of fatty acids in the muscles of
C. idellus, L. haematocheila and C. striata (%)

1 H Fifl Wt W B A
Items C.idellus L.haematocheila C.striata
SFA 34.49 41.26 34.24
C15:0  3.84+0.24° 0.80+0.17° 4.27+0.07
Cl6:0  0.42+0.12° - 0.67+0.00°
Cl7:0 24.71x0.97°  24.65+0.82°  21.87+1.56°
C18:0  0.49+0.13° - 0.64+0.07°
Cl19:0  4.61+0.89° 14.94+1.85° 6.34+1.16°
C20:0  0.20+0.13° 0.87+0.35" 0.20+1.21°
C21:0  0.22+0.22° - 0.25+0.01°
MUFA  35.27 26.01 43.78
Cl15:1  0.15+0.02 - -
Cl6: 1 - - 0.14+0.01
Cl7:1 15.77+1.01° 4.08+0.87° 9.38+0.42°
C18:1  0.29+0.02° - 9.78+0.84°
Cl19:1 17.65+5.78°  21.93+5.64°  22.44+0.88°
C22:1  0.48+0.23 - -
C23:1  0.93+0.27° - 1.58+0.66"
C25: 1 - - 0.46+0.04
PUFA  23.37 29.50 34.58
Cl18:2  8.09+1.76 - -
C19:2  0.40+0.01° 12.47+1.39° 2.32£0.06°
C20:3  6.31+2.37° 1.39+0.92° 0.63£0.32°
C20 : 4 - 3.10+1.32° 0.77+£0.29°
C20:5 2.77+0.77° 8.27+3.26° 7.85+2.15°
C21:4  0.82+0.00° 1.25+0.95° -
C22:5  1.14+0.25° - 7.48+3.44°
C22:6  3.84+1.54° 3.02+0.38°  13.51+1.32°

TE: SFA NIAEIIER, MUFA Sy RIS IR ,
PUFA N ZAMIAINRITIR, “=" AR

Note: SFA: Saturated fatty acid; MUFA: Mono-
unsaturated fat; PUFA: Polyunsaturated fatty acid; —: Not
detected

®5 H&, RE, EAWANIAN SODENK MDA &8
Tab.5 SOD activity and contents of MDA in the muscles of
C. idellus, L. haematocheila and C. striata (%)

il K W VR A
Items C.idellus L.haematocheila C. striata
FEA TR I
Sample protein con- 1.76+0.03 1.83+0.01 1.84+0.03
centration (pg/ml)
P
SOD {Hj,‘j, 30.4145.28* 34.07£3.24°  21.95+5.67°
SOD activity(U/mg)
Po=N
MDA F it MDA 1) 9515470 10.10£1.77°  19.98+3.76"

content (nmol/mg)

Pl o 1M PUFA AT LAGRSPUONE, BEACIMORER B, AR
THuE . AT ARG B AR F B 3697 00 ML A5 0
RS, AR EM, W A8 NFEEN EPA, 1A
LIBEA Y DHA W% g5, PUFA, EPA. DHA fyfa2k
AR RN N E SR T I EZAE R
1) 32N\l (Browning et al, 2012; Block et al, 2012).
AL, PR B B AR R i A W L

SOD Z—FE FAmERIEHEY T, 6EIHRAE
YRS WA R e AR A E Y. i MDA 1)
B ELE R ] BRI N R T A R (R S B
WA R, H5 SOD AYIE Sfic A, wT
FH2E SR PR ST AE I T S A7 i B B AL BE T (R AR AT,
2010), AWFFENT 3 Ffffly SOD 3 f1 & MDA 5 il
FEZRA A A R R B AR, R R N T
FE PRAE B B ) 11 A g e ot , HLAT S SR i T A ML fg
J1, WAERM T B, fEREY, wfan DIy
o NA%NFE SOD, HAWHIFdi e UR . A0
LI, 3 i) MDA &5 SOD 1% 1 A E
R, KT —FHIIRERSBNE

AR SIS R, Ffn | B, B
BEAEE IR NS B TR B T A [RIRRAE
SEA TR . FREASMEF LN R, N
BT RFRE, DARSE ™ & . M fa i R 388w,
R A&, JIER & S8R 2 FAO/WHO
P PRARRES, IS A AR X R & R AN RS R
(EPA F1 DHA) , H AR LR P il 1 14 7 3 A £ rp i ok
AT RSN AR5 R A5 Sl i a2 # 2H R R  DAARFRE
B E IR Y e, B AP EAER . W0
HAE BRI &0, PR R AR HA BT

BUst: WG RIRAKZA R d] . F BT RAKSH
P [Roo 8] A KB RRAB Z I A, 45 3bBH .

THELr, THEE, BTHE, % REDHEY SN FAEKMA
HFRIH R AT R, MR, 2014, 38(11): 131-137
TR, AU, ks, % RERE IS &R
. il B RE, 2010, 31(2): 61-66
BT RERZRKAFEEIUR AR R di.
E7K 77, 2010(5): 5-9
, R (Anoplopoma fimbria)
, 2015,
36(2): 133-139
M, XZ%. RIEEOS RS E. 2Tk,
2002(1): 14-17
ZAE, BHIK, R7R, % M3 E LAY SOD 5 MDA & &
P AR b B X R B RR PR B . B R R A R, 2010,
41(3): 257-261
B, e, HM . RACEMERE YRR, B,
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AT, T, EEA. RS RGKESRE S,
Hlr#Rk, 2009(4): 1-2
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BT . R SO B AR (F SRR RR), 2008, 20(3):
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The Nutritional Value and Processing Quality of Ctenopharyngodon idellus,
Liza haematocheila, and Centropristis striata

ZHAO Rui’, LOU Fangrui’, DING Fuhong', MA Aijun"*", WANG Ting'*

(1. Qingdao Key Laboratory for Marine Fish Breeding and Biotechnology; Key Laboratory of Sustainable Development of Marine
Fisheries, Ministry of Agriculture; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071; 2. Beijing Aquatic Product Promotion Technology Department, Beijing 100021; 3. Guangxi University, Nanning

530001; 4. Laboratory for Marine Biology and Biotechnology, Qingdao National Laboratory
for Marine Science and Technology, Qingdao  266071)

Abstract In this study, the nutritional components and meat qualities of Ctenopharyngodon idellus,
Liza haematocheila, and Centropristis striata were analyzed and compared. The results showed that the
weight ratio of head to body of L. haematocheila was 17.09%, which was significantly higher than that of
C. striata and C. idellus. The content of soluble and insoluble collagen in C. striata muscle was higher
than that of the two other species, which were 0.22 mg/ml and 2.12 mg/ml respectively. The contents of
flavor amino acid in C. striata, L. haematocheila, and C. idellus were 44.37%, 32.80%, and 24.50%
respectively. As for the total content of six essential amino acids, C. idellus showed the lowest value of
53.31%, the value for L. haematocheila was 57.14%, and C. striata showed the highest value of 62.64%.
The fatty acid analysis indicated that the saturated fatty acid (SFA) of L. haematocheila was up to 41.26%,
which was significantly higher than that of the other two (P<0.05). The level of poly-unsaturated fatty
acids (PUFA) in the muscle of C. striata was the highest (34.58%, P<0.05). The EPA concentration in the
muscle of L. haematocheila was 8.27%, and it was not significantly different from that of C. striata. The
DHA concentration in the muscle of C. striata was 13.51%, which was significantly higher than that of C.
idellus (3.84%) and L. haematocheila (3.02%). The activity of SOD in the muscles of the three species
was significantly different, and it was the highest in L. haematocheila and the lowest in C. striata. The
content of MDA in the muscle of C. striata was 19.98 nmol/mg that was higher than that in C. idellus and
L. haematocheila (P<0.05). In conclusion, the muscle of L. haematocheila had strong antioxidant
capability, and this characteristic may contribute to the long-term preservation and food processing
quality.

Key words Ctenopharyngodon idellus, Liza haematocheila, Centropristis striata, Nutrient component

D Corresponding author: MA Aijun, E-mail: maaj@ysfri.ac.cn

Tokyo: The United National University Publishing Company:

B i)



