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BWE. HE B ENE 0 T =/A85( Megalobrama tarminalis ) K B ( Parabramis pekinensis ) AL ks
IS &8, SR TR, AR E S & 5500 18. 19% F1 3. 06% , K& ILA
AT M50 19. 38% F12.89% . —fA 5 A A b UL 3406 i 18 A e el , b a4 T
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N 31.70% |, b7 E IR MY 40. 85% , AT R IERR A I L B BEA T A FAO/WHO [ARIE, =)
LA A B P R R = A R AR I PR R , 5 R R S KR 63. 55,4 Rl IR FE R A 2 LR
I 32. 81% ; K TR LD BRI E S SE MR 20 (B &R, U7 R IR IR AR BN 66. 81,4 Fh 2R AR N
FHER A1 33.80% o AR —HRRIUGIR (EPA) 55—+ Bk /S MR ( DHA ) & B 8w, — A i)
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Abstract: Nutritional components in the muscle of Megalobrama tarminalis and Parabramis pekinensis were
examined and evaluated by routine test method. The protein and crude fat consisted of 18. 19% and 3. 06% in
the muscle M. tarminalis and of 19.38% and 2.89% , in the muscle P. pekinensis, respectively. The crude

protein was component of 18 common amino acids, of them 8 were essential amino acids in human body. In dry
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sample, the total content of amino acids in M. tarminalis was 76.27% , in which 32. 17% were essential amino
acid. While in the dry muscle sample of P. pekinensis was 77.60% , 31. 70% of them were essential amino
acid. The ratio of essential amino acid content to total amino acid was 42. 18% and 40. 85% in the muscle of
M. tarminalis and P. pekinensis , that is satisfied the standard of FAO/WHO. The main limited amino acid in the
muscle of the two fish species were Met + Cys and Trp, respectively. The essential amino acids index was 63. 55
in M. tarminalis and 66. 81 in P. pekinensis; while the content of delicious amino acids was 32.81% and
33.80% ,

fatty acids was high, about 7.96% and 3. 11% . The composition of mineral elements in the fish muscle was

respectively. The total content of eicosapntemacnioc acid( EPA) and docosahexaenoic acid (DHA ) in

abundant and with reasonable ratio between each element. The two fish have high nutritive quality and economic
value. The quality of M. tarminalis is better based on the content and quality of fat and fatty acid, while P.
pekinensis is better on the composition and content of protein and amino acid.
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=i ( Megalobrama tarminalis) J&HEIE H
wEARL & | R R AR ROk a2 A Bk
A AR P D G MR AR A, R
FEATLH R U g i | PR e VI AR R U 1 1 K
RVERIEILET ™ = MW e & 4, K& i
( Parabramis pekinensis) J& #21 B 818} 5 )& | 14
2Bt KB R B ER, UTARk BEE AT
ZIHRNE RN B HOR I, 2 A 1) 37 56 %
WA FARAL . A OC = A LIRE R A o b
RRIEFE EL A I IE (Bl LAE 2006a) , fH 32 224
HPE B IR 5 Z R o3 . TR T
2 B 5% SR PR 5 H A, U2 i I
[ R DIV B TR0 A il UK 81 S5 11
YR XX 2 R LA B FR 1800 5 BTtk AT 1
O3B 5 HEL, B N AR AT S A
WEERN, WO R E FRAE A T AR R AR
PR

1 bR

1.1 #8 BEPLEERUARTE (250 £20) g #Y —
fati KBRS 30 B, =M E BT A b
g B0 5T BE K 7= B 78 T B K 90 = 3 1977 )5
Fhig, K B E [ 5 VLT K AT S KA
fif R A7,

1.2 SHAESHIELE

L2.1 FEAHlE AfEPNLkHESEER
E TR LA AR S, 8T8 IR A G —R T
B IR AR R TR W E ; AR

R RNRTR A RO, T Rs R i e
1.2.2 HHEFRR W E T GB5009-
85 M1, Fa AR LRI ZK 435 I >R 105°C 4k
3 SRR P I R e L G Rk
P 0 s 2R FH 28 COAh A ok s MR 43 1 D
K SR 550°C Rbesk

1.2.3 ZRMMWE L # JY/T019-1996
BT, SR L RE 2R K i A BR | SR FH 56
Agilent Technologies INEIY Agilent1100 piub
FHAETE SO 5 IR 5 i

1.2.4 BEWIRRAIIE JiE  FH3EE Agilent
Technologies 7~ Al ) Agilent 6890N S AH {4 i 1%
F15973N JE AL ( GC-MS ) I 5 K & JIE 15 B 2
SR, RAHETE SRR . A% HP-SMS,
30 m x0.25 mm x0.25 wm; VRS SIS
T 250°C , A& i 2 T B 280°C 5 835 4 TH i A
J¥ 90 50°C , L 10°C/min F+ % 280°C Jf {447
10 min, FUi% . EI &7, fFHE 48 K1 200 V;
BRI :230°C ; PO FFIR L . 150°C ; 244
(SCAN) Jii & 1 FFl. 0.045 ~ 0.500 A, ¥ &
NIST Joa ik 2 3 ok it o o i 1] 5 &1 ) vp
v B P o A b T I R P 2, 45 MR i
R 5 2 A SR FH U T AR — ARk 115
1.2.5 HEIGEMMEITE KBRS
2.000 g TR T, 76 AR b ek 2 To A,
AL AR 500°C AL 8 h Yo, #5SIRE 5
TRAEASHIEE U 1 ml JRAS R (4R 05 SR )
FERYT A, E 2 IR H BN 8 4, e A,
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FHAHER (0.5 mol/ L) M I3 gt , PRG0S i
AL BEA 25 ml 245 P Of E A4 1, [ i
PERC AR 25 1 X0 B, 8 AR  TE WR O = A
Optimal 2100 DV HLERHE G 55 85 1K & 3161
Y ( 3 [E Pekin Elmer /A &) #E7I & . XA E
RS B K 15 L/min; 5 B1:0. 5 L/min;
FALAR: 0.6 L/min; W3 1 400 W ;55 2§ T 1AW
0 ] s AR 5 1.5 ml/min, LInENE
WK N #h 589.592 nm 4 766.490 nm ., 45
315. 887 nm 5% 285. 213 nm i 213. 617 nm 4
327.393 nm BF 213. 857 nm £k 238. 204 nm ff
257. 610 nm 4% 267. 716 nm,

1.3 ALAEFMEEN EFRMENITFER
i FAO/WHO 1973 4F #8014 4 7 S 2 ZE TR I
IR (% , T ) (IR EBIAF 1988 ) Al
FE T 75 =~ Rk o e 8 3 AR i TLAE RS Fr 4
MRS EE AR (%, TE) (E%I 1991)
HEAT HOE, I o0 4% LR A 5 s iR 1 )
(amino acid score, AAS) | £k 5 ¥ 43 ( chemical
score, CS ) FlWh 75 % & PR 45 %X ( essential amino
acid index, EAATI) ( Yan et al. 1995)

S — aa ,S — aa ,
a AA(FAO/WHO) ¢ AA(Egg)

"T00A 100B 100C 100/
N T I T

P, S, T SRR i R RT3, S SE 4
BEAALEPEIMEL, Ty F SE B A A6 75 L TR

R, aa WERHEMARRTE (%),
AA rowmo ) H FAO/WHO PEoFR AR A [ Al
RHRR TR (% ) ,AA AN BT R
FEILIR B (% ) ,n R HLE I 675 FE R A
B ,A B .C - 1 NN E B LT 2 R
S8 (%, TH),AE BE .CE - IE N4
EARMLTHEIRER TR (%, THE),

L4 H\SEIT  SCPRAKS AT LIS
KAr R SR BB R i U TR R
K H] SPSS 16. 0 SR AFFEAT IS FEAS K 55, H
SEYIME + pRUETR (Mean + SE) EI~

2 HPREHT

2.1 EMEFRHSSEE k1 aH, =
1 855 A A i LA v B BT RLIR D R A L
WEE., 5 E@( Cienopharyngodon idellus ) (;.?%
HLERAE 1998 ) M 11 (Aristichihys mobilis) ( R/
YE SE 1993 ), 3k #  ( Megalobrama
amblycephala) . 7 i ( Mylopharyngodon piceus) .
# ( Cyprinus carpio ) ( X # FE 1991 ) F i)
( Carassius auratus) (il JLSFE 2006b) 55 K2R
Kt 2K L& M OME £ 4 ( Erythroculter
lishaeformis ) ( M 4 B 5% 2003 ) | 8% ( Siniperca
chuatsi) ( =% %5 1995) | # Fi £ ( Pelteobagrus
Sfulvidraco) (240N 55 2004 ) 25 24 FR 35 5H 1 2%
AHLE,2 Pl g LA £ 5 R S v, TR
AR T Ak 7

®1 ZAGNKERSEMFESLXNAT—REFRBS LB (% EH)

Table 1 Comparison of nutritional components in muscle of Megalobrama tarminalis ,

Parabramis pekinensis and other species( % ,fresh)

S Species 7K 43 Moisture AT Protein - HLAEH Crude fat K5 Ash
=i Megalobrama tarminalis 76.09 £0.73 18.19 +0. 31 3.06 +0. 15 1.25 +0.09
K Parabramis pekinensis 75.28 £0.91 19.38 £0. 25 2.89 £0.20 1.17 £0.03
KAl Crenopharyngodon idellus ( FEAR#:% 1998) 82.71 15. 10 1.50 1.71
B Aristichthys mobilis (FR/D3#ESE 1993) 80. 18 16.95 0.74 2.08
713k il Megalobrama amblycephala (XEEE 1991) 76.72 16. 68 3.36 1.35
FH 1 Mylopharyngodon piceus ( X HE 1991) 79. 63 18. 11 8.76 1.23
i Cyprinus carpio( XA 1991) 79.58 16.52 2.03 1.18
il Carassius auratus (i )LE 2006b) 76.67 £1.04 16. 80 £0.93 2.34 £0. 11 0.92 +0.05
FBWELLBA Erythroculter lishaeformis (BB 4F 2003) 80. 30 16.70 2.48 1. 08
i Siniperca chuatsi( J e e 1995) 79.76 17. 56 1. 50 1. 06
TEHM Pelteobagrus fulvidraco (#2445 2004 ) 80. 89 15. 16 1.57 1.03
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2.2 SEBANEEFRRENEEER
2.2.1 ABRA ML R 2 v R =
{5 A A i UL PA) PR LA 3 18 AR IR, o
£34E 8 P MR TF 2 LR AN 10 FhlE 075 2 5
‘O ZERNR =7 LA H R A 2 R
R ERTRER(P <0.5) , LA P AR
ps) iﬂiﬁﬁﬂaﬁ%ﬁﬁ BT Z IR & i
KA, HHA A L, X 2 Fh i) = B
SR R T LSk 5 (TS LAF 2006a) | )8
( Coilia ectenes) ( THEFIEEF 2008 ) , 18 5% ( /™
LA 1995) . MNEBERA W H&, & &
AR A AR R K& AR 2 =R,
IR A, X — 2 U S R (A S
1995) . H fi# ( Channa asiatica ) F1 2 i ( C.

argus) (FRI7 55 1999 ) FeA —5, AR AL
x2

EEER AR, © i R 2R AR )
BLEILRR , 55 £ Fh A BUS Y R 09 A Rl (K
EURIAT 1988 ), i SCHR R} 2 R A B £ 5
B (R SCRIAEFLAAR NIRRT DISSHE K,
RHFLILAEK AT (BRI 2010) .

GAHETR B AP 2SN G B T 2 AR T TR,
M 577 2 LR R PN 0 5 TR 045
bro MRYE FAO/WHO [y BRARRL, i & 54T 1Y
B A S SR A R T R S A R
B HE EAA/TAA 5 40% o, T R LR
AR TR A EL IR B LW EAA/NEAA 7E 60% LA
o ARSCIRAIRERM (3R 2) , =AW FHK A i
HI LA 2 IR 4 AT & iR bnife, RP R -1
e S T N N LY ik A D

—RAGIRKERIANSERAR (%, TH)

Table 2 Amino acid composition and levels in muscle of Megalobrama tarminalis

and Parabramis pekinensis (% ,dry matter)

LA =t KA b
Name of amino acids Megalobrama tarminalis Parabramis pekinensis
KA E R Aspartic acid 7.65 +0. 35 7.57 £0. 44
A4 Glutamine 12.28 £0.73 11.89 £0.91
22 R Serine 2.88 £0.13 2.96 +0.20
H4 MR Glycin 3.80 £0. 09 5.02 +0.26°
N4 Alanine 4.53 +0.21 4.73 +0. 14
Ji% &R Tyrosine 2.64 +0. 04 2.60 +0.28
[ % Proline 3.01 0. 16 4.30 +0. 33®
BB Cystine 0.17 £0.02 0.18 +0. 15
ZH% R Histidine 2.59 +0. 10 2.06 £0.26
FEE IR Arginine 4.55 0. 08 4.59 +0. 13
AR Valine * 4.12+0.10 4.21 £0.22
% %2 Methionine * 2.13 +£0.22 2.14 £0. 10
HNE MR Phenylalanine * 3.32+0.17 3.32 £0.09
=AM Isoleucine * 3.75 £0.35 3.70 +0. 18
2R Leucine * 6.52 +£0.77 6.45 +0. 59
iR Lysine * 8.51 +0.63 8.08 +0.91
IR Threonine * 3.22 +0.29 3.21 £0.34
{65 #2 Tryptophan * 0.60 0. 01 0.59 £0. 02
A HLR B E Total amino acids 76.27 77. 60
WM FETR Essential amino acids 32.17 31.70
JE 4 2 F 2 Nonessential amino acids 44. 10 45.90
Wean” Wraa 42.18 40. 85
Wiaa” Wigaa 72.95 69. 06
Wan MO TT SR St W WEIEIR B, Wy WAED TR IR B + W AR T 2R R 5« a” 7R 2 Fh S il ] 22

SRE (R, P <0.05)
Wiaa is total essential amino acids, Wy, is total amino acids,

humen ;a; Means significant difference by ¢-test (P <0.05).

WEaa s total nonessential amino acids; * Essential amino acids for
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2.2.2 WLAEFEMNLE R 3 alH, =M
ff I A B L R v o R S BE R 1) 22 SE R 1T 47
AAS 3T 1, fb240F4) CS BR P B iR 5 I
TR Z ML M 2 R AN, IR T 0.5, 2 Fp iy
AAS ¥R v, B3 FAO/WHO A=A
FRER T, — 1 5 A 7 i 1 20 RR 1 AAS 43331
i FAO/WHO BEZUAY 1. 565 50 1. 485 %5, X
XA Y R B B R, BE TT LABR
AP SRR A K 1 T LR A
X2 13T R 3 R AR AR A 1998)

WRIBLE ATy CS FIE LR IT4> AAS
IZESR = A R SR B R — S
R il 1 22 35 1% 359 Ay Y i 2 T i e 2 1 R £, 5
R, SR GRS 1998) —3, MK EFRFER
A, 5 Bh WA 1) 0 75 B 35 R 4 AR T B 4 )

B, 7F = A 6555 R AR il 19 N T E A iR i 2k
PR ARE I X 3 PR BRI &, KA
T LR TR RN 66. 81, W% T =Mt , P
YA i T (R AR AR SF 1998 ) M (R
DVESF 1993) , BABHIX 2 Fh AR E SR M E R
L s B B 2Rt T — M,
AN K AU T2 B AR P ()
PREAIER, R R4 H R A H &R N
1% , T 2040 2 11 JoT 1) i S AE — o AR 3 e T -
BERERERANS FE, FER KELAR
hy SRR B RRAE M LR, ELA SR 11 5 K i
5, PR 4 PIHL, = 95 R i LA B Y
SRR 0 SRR 32.81% A
33.80% , HE T 0 ( B RS 1998) , 1= T AT Sk 6
(X 1991) , K T % W 21 i1 ( P 2 W] 5%

BRI Z S P A S iRk (4 FERE 1982) . A 2003) .
®3 ZAHNKERIALESEBREAMKTEN
Table 3 Evaluation of essential amino acid composition in muscle of
Megalobrama tarminalis and Parabramis pekinensis
= i Megalobrama tarminalis K 5 # Parabramis pekinensis
FAO 34 W
e A EEmAE  EER %
Proteins . 5 i/, ML A 1
rotems FAO Score Content of BUERRIPIY ’ﬂ.’,%lT]}’ Content of o P4
of egg Amino Chemical . . . .
model essential . essential Amino acid  Chemical
(mg/g (mg/ . i acid score score ) A i i
nitrogen) . g amino aci AAS cs amino aci score score
nitrogen ) (mg/g (mg/g AAS CS
nitrogen ) nitrogen )
5SS &R Isoleucine 331 250 234 0.936 0.707 231 0.824 0. 698
TSR R Leucine 534 440 408 0.927 0. 764 403 0.916 0.755
i %B2 Lysine 441 340 532 1. 565 1. 206 505 1. 485 1. 145
JRZ TR Threonine 292 250 201 0. 804 0. 688 326 1.304 1.116
R Valine 411 310 258 0. 832 0. 628 263 0. 848 0. 640
FER + DU 386 220 144 0. 655 0.373 145 0. 659 0.376
Methionine + Cystine
b A s ik A5 iR
EAER + ikl . 565 380 373 0.982 0. 660 370 0.974 0. 655
Phenylalanine + Tyrosine
{52 Tryptophan 99 60 38 0.633 0.384 37 0.617 0.374
i Total 2 960 2 190 2 188 2 280
T B R R o A R
A (% )
the proportion of 48.08 35.38 45.90 47.01
essential amino acids
accounted for the total
amino acids
WA AL AR R
Essential amino 63.55 66. 81

acid index
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x4 ZAGHTNKERRMEFELNANERIEBRYER (% , TH)
Table 4 Comparison of delicious amino acids contents in muscle with Megalobrama tarminalis ,

Parabramis pekinensis and some other economic fish( % ,dry matter)

ERE IR Delicious amino acids b
Aspartic acid Glutamine Glycin Alanine Total Tasty amino acid
=i 7.65+0.35 12.28£0.73 3.80+0.09 4.53+0.21 32.81+2.33 19.93 +1.57
Megalobrama tarminalis T o o T T o
K Arh 7.57+0.44 11.89+0.91 5.02+0.26 4.73+0.14 33.80 +1.98 19.46 £1.21
Parabramis pekinensis o U o T o o
SN il
Megalobrama amblycephala 9.50 5.50 5.56 4.19 24.75 15. 00
(R 1991)
B Siniperca chuasi 9.30 14.75 4.07 5.51 33.63 24,05
(CRRERERSE 1998)
LR
Erythroculter lishaeformis 9.74 16. 30 3.81 4.95 34.80 26. 04
(BREHI%F 2003)
x5 ZARH KERIABHBEARSSE(%)
Table 5 Fatty acids contents in muscle of Megalobrama tarminalis and Parabramis pekinensis
= K- 5 fi
IR Fauty acid Megalobr:let]irmmalis Parabrjnfﬁkinemis
HFERR Dodecanoic acid( C12:0) 0.37 0.33
+ =BRMR Tridecanoic acid,12-methyl( C13:0) 2.17 /
+ HEKR Tetradecanoic acid,12-methyl( C15:0) 0. 38 2.31
TS [ R FAMER Hexadecanoic acid(C16:0) 14.17 13.2
Saturated fatty acids +-EkiER Heptadecanoic acid( C17:0) 0. 88 1.21
(FSA) f#JEER Octadecanoic acid( C18:0) 8.16 5.10
AE2EFR Eicosanoic acid(C20:0) 0.30 0.24
T+ HARER Pentacosane( C25:0) 0.52 /
S Total 26.95 22.39
+ = HEWR 12-tridecynoic acid(C13:1) 0.17 /
R AIe iR P TR 9-hexadecenoic acid(C16: 1) 4.89 8. 47
Mono-unsaturated  JHIZ 9-octadecenoic acid( C18:1) 33.40 35.96
faity acids HELE—JBR 11-eicosenoic acid(C20: 1) 1.82 1.09
(MUFA) MR Frucic acid(C22:1) 0.42 /
SLEE Total 40. 70 45.52
T+ 5Bk MR 9, 12-hexadecadienoic acid( C16:2) / 0.32
Lk =48R 7,10,13-Heptadecatrienoic Acid( C17:3) / 0.20
IR 9,12-octadecadienoic acid( C18:2) 16. 69 17. 89
WEFRAR 6,9 ,12-octadecatrienoic acid( C18:3) 1.73 5.53
EAMMBEIIR  — =5 11, 14-eicosadienoic acid(€20:2) 1.17 0. 68
P "lgt‘i:b‘:;i“::t‘fd B TR 7,10, 13-eicodatrienoic acid(20:3) .35 0.99
(plUFA) WA VUWERR 5,8 ,11,14-arachidonic acid( C20:4) 2.83 2.09
R ILJAER Eicosapntemacnioc acid EPA(C20:5) 1. 16 1.16
T B SNHER Docosahexaenoic acid DHA ((C22:6n-3) 6. 80 1.95
EPA + DHA 7.96 3.11
SAE Total 31.73 30. 81

“/ " RN AT K B X R IR TR . /7 means not detected.
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2.3 BERRERAARR A &5 A A b LA 4
Skt 20 AR 18 FRAR AR (3R 5) , RIS RN
WAMREE . —MAENLA S 8 Fh it AR
%, S AETRR Y 26. 95% ;5 FhEAA I FINE BT R ,
17 40.7% ;7 M2 A FAE iR, o5 31.73% .,
KAEHNLA T 6 P gz, 4 22.39% ;
3 Fh AR IR TR, 7 45.52% ;9 Fh 2 i
FIBIAER , i7 30. 81% , S ERAH L, = f
WU 5 A6 55 22 A0 A 0 e A0 22 S 1 R TR
%, T BRASER R T IR A X A D g s S T A
FEHE A SRS AN AT (P R, G R
) 22 A VR0 RTG53 o ok | [ el
—E B R B NLA 2 (B E A
2000) . ZANTEF G 7 AR B AT WY I8 1 % 1l g |
) L/ NP S5 B | I | R A PR A
Bt Mo I AN G Ze R T VR B I 3 R AT ot A R
95 (40 K R (WU 2001 ) 1 3T R A BF 5T
FEHH, BRSO IR 7 1R A0 22 AN AR g i T [
ELA I 1M B R 4 vt /A 7 SR A FH ((Mattson
1990) , 18I A ( eicosapntemacnioc acid ,
EPA) .+ Bk /N R ( docosahexaenoic acid,
DHA) FZAEAE T 25 i 4, B & % 25 34
A I R W A BF 98 I, EPA il DHA 2
BRI ARSI YA R B B2 55 IR R (5K 5
1996) . = ff fifj F1 K & B 19 EPA & & 3N
1. 16% ;1 = LA H DHA & 55 6. 80% ,
T TRERNAN 5 (1.95% ) .

2.4 EEXEMMETESE hke A,
= 5 RN A i UL PR T R R T R A AR —
WA AR, OO B B BN B xR
M, WL g 1 5 A4S B HE, = M LA
B 123,76, KA RULA rh 585 Lol 1
3.16, 5fifa(1:8.64) T (1:6.13) (XM
1991) fHif0.(1:4.38) (R4 1998) 2 74
PEASK X RE2H T M 225 a2 s #&
W F i el 22 5 DA R e v A W Wi i
M2ESEL R, METED, B R R,
BRAEBAR Bk VBE AR 22 I M o RS AR
g3 KLIR HE T B B e R A
SR EEVER . BN TR B R ME TR, — A

6 =Rt KEREATENNETESE(ny/e)
Table 6 Mineral trace element contents in muscle of

Megalobrama tarminalis and Parabramis pekinensis

= A KA
Megalobrama tarminalis ~ Parabramis pekinensis

Na 4 464.88 +554.91 2 228.28 +88.98
K 12 567.43 £91.61 10 831.36 +309.71*
Mg 1656.60 +8.12 1418.79 +21.22
Ca 6112.78 +88.07 6 717.91 +278.32
P 22984.04 +273.63 21 228.47 +897.91

WHIGR
Major element

Cu 3.21 +0.09 4.04 +0.05

B Zn 63.92 +1.03 124.17 +1.68*

i X 36.91 £1.59 55.74 £2.63°
Trace elements

Mn 1.10 £0.05 2.89 £0.05

Cr 4.46 £0.24 5.39 £0.08

“a” FR7R 2 PR A 28 S B (-KR 8, P < 0. 05)
a: Means significant difference by t-test( P <0.05).

VA Pk el B BEAS L 290 34:1:3:58 K
AL P ER A R B EE B 200 19210 1.5
43, FERMNAMDLTILRZ — A HE A
IIRERME TR, el 2 xt JLE i S Be DI fE (21
Vi B R B S HAAR A ZAVERT, gk
SEAEN ML A WILLEE A0 0 R B A
TR (fl 5 2008) o PR , = A 81 R A Bl
SER A 1 I 20 b

£ £ X M
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