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M J5 #EAT A A5 73 B (A7 B 3l AR & 1) Agilent
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JR 43 W0 7 SR s 2141 e v (2. 01% ), A A B i)
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Tab.1 Muscle nutritive component of four kinds of fish

Ko/ g i/ EEYiv K5/ KIS W/ BRERAE/

(g/100 g) (g/100 g) (g/100 g) (g/100 g) (g/100 g) (kJ/100 g)

moisture fat protein ash carbohydrates energy value
141 3k #; (BSB ) 79. 88" 0.90" 16.70°¢ 1.80 80. 60" 1 651.40
FRME 21611 (TC) 78. 04 1.91% 17.85 2.01 78.23% 1 677.90
%R E5 40 F, (2nBT, ) 78.04* 1.04% 18.74% 1.99 78.23% 1 660. 10
9 4 i (BTB) 76.56" 2.18% 18.88* 1.96 76.97%¢ 1 680.70

T L L ERP B P ME. 2.2 K" 5 BSB AQIF 25 ,b Rm5 TCHRI %R, c R 5 BT A4t 25 ,d £ 5 BTB A4t %

(P <0.05)

Notes: 1. Means value. 2. values in the same row with letter a,b,c,d for each species show significant differences with BSB,TC,BT,BTB(P <

0.05)
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i EEE R TRA(P <0.05) o 7 W i o iy 3k
BV R ) T 3 R AE I il R
(LA) «y-W R (GLA ) 5 v, 5o W i B8 A1 F e Wi

STBAEDAI SR & T oM f . 4 B fa 3 JROR H AR
n-6/n-3 Lt o DL 3k 5 5515 (2. 01) |, g 21
i) Fpe i (3.28) HIIETF 4. SR BRI
171 AL PRI A5 1) T A5 b 2A 1 i I R 500l 6 AR I
TSkt . AR5 80 F 1 Ry 7 Sk 65 5 0
CLAA MY 2238 J5 AR, 76 D B 7 AR 7 i B )RR A Ak
FH A Z A o F 52 fo 50 W i DU A 25 o 2 30 00 W
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R2 AMEBNABHBRMEUARSE(TE)

Tab.2 Fatty acids compositions in the muscle of four kinds of fish mg/100 g

fig 5 2 i 26 141 3k f)j I 21 i) v N T 7 I By

fatty acids BSB TC 2nBT, BTB
10:0 1.92 +1.26 - 0.48 £0.03 2.66 £2.12
10: 1 0.98 +0.52 0.78 +0.30 0.30 £0.19 0.92 +0.81
12:0 4.87 +4.59 0.60 +0.07 1.05+0.73 6.35 +8.26
13:0 1.20 £0.00 0.21 0.00 0.19 £0.07 -
14:0 iso - - 0.03 £0.07 -
14:0 13.48 +3. 54" 39.69 £4.21* 20.01 £4. 10" 38.09 £2.30%
15:0 iso 0.63 +0.08" 1.05+0.05* 0.55 0. 14" 1.08 £0. 14
15:0 ai 0.38 +0.02" 0.68 0.03*¢ 0.37 £0.11% 0.65 +0.06™°
9cl4: 1 0.73 +0.01" 1.54 +0.26* 0.58 +0.04" 1.30 £0. 19"
15:0 2.66+0.11" 4.23 £0.42% 2.47 +0.43" 4.46 £0.47*
16: Oiso 0.64 +0.08" 1.03 £0.05% 0.59 +0. 12" 1.18 £0.14%*
16:0 161.33 £9.94¢ 331.06 +5.90™ 204.58 +30. 13" 389.84 +21.28"
t16: 1 3.35 £0.47¢ 4.49 +1.10° 2.29 +1.28™ 6.23 £1.12%°
7cl6: 1 4.02 £0.67" 7.44 £2. 14 4.27 £0.93™ 9.51 £1.47%°
8cl6: 1 0.83 +0.22" 1.32+0.06™ 0.72 +0.07" 1.40 +0.45"
9cl6: 1 33.99 +14. 49" 108.75 14.69%* 51.22 4,28 110.31 +25.23%*
llcl6: 1 0.95 +0.52" 1.70 £0.12% 0.87 +0.10™ 2.01 £0.44™
17:0 3.09 £0.27" 4.39 £0.19* 2.70 £0.21" 4.80+£0.51™
7cl7:1 0.87 £0.02 - 0.84 £0.16 1.81£0.07
8cl7: 1 0.58 £0.11 - 0.39 £0.03 0.94 £0.02
9cl7:1 2.34 +0.73" 3.62 +0.48* 2.20+0.10™ 4.88 +0.74™
18:0 53.96 +14.54" 92.31 +5.73¢ 58.17 =1.81™ 111.6 £16.92%°
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10 48] o JE ¥, 45 < G B B SR UL IR B SR 840 43 1789
HER2
Jig U R i 26 141 3k f)j T 21 i A% MR G B0 F, 7 I By
fatty acids BSB TC 2nBT, BTB
t18: 1 9.70 £2.09" 16.56 £2.90* 12.33 £1.72" 21.73 £2.09°
6¢c18: 1 3.82 £0.38" 5.22 £0.77% 4.30 +1.12% 7.54 £0.80™°
9c18: 10A 211.27 +34.70"¢ 589.21 +10.51*¢ 311.84 +13.36™ 755.57 £33.73%°
11cl8:1 28.76 +2.74 - 36.86 +1.96" 71.21 +0.67%
12¢18: 1 1.02 £0.41% 68.85 £3.32° 1.37 £0.28" 49.51 +34.69*
19:0 1.28 +0.11° 2.21 £0.13*¢ 1.05 +0.04* 1.98 +0.10*
9t12t18:2 0.07 0. 16" 0.73 +0.19*¢ 0.39 +0.09% 0.60 +0.36™
9cl2t18:2 0.39 +0.00" 0.73 £0.19% 0.39 +0.09" 0.77 £0.13%*
9t12c18:2 1.16 +0.38"¢ 2.37 +0.19% 1.19 £0.37% 2.22 £0.29%
9c12¢18:2n-6 LA 135.47 £21.08" 338.24 +23.93% 168.15 £3.19*¢ 301.62 +5.15%°
20:0 2.18 0. 13" 5.47 +0.46™¢ 2.51 0. 12 4.59 +£0.22%°
18:3n-6 GLA 1.27 £0. 18" 5.25 £0.36%¢ 1.80 +0.16™¢ 3.35+0.55"
8c20: 1 1.43 +0.27" 2.82+0.35% 1.63 +0.2" 3.06 £0.16*
11¢20: 1 7.65+1.91" 18.72 +1.22%¢ 9.33 +1.65" 25.05 £1.17*
18:3n-3 ALA 12.58 2. 64" 26.54 £0.44* 13.81 =1.05™ 32.54 +6.68%
20:2n-6 5.69 £1.01% 10.93 £1.21% 5.23 £0.85" 11.14 £0.59%
21:0 2.41 +0.349 2.83 +0.54% 1.92 +0.19™ 3.66 +£0.73™
22:0 1.54 +0.24% 2.20 £0.16™ 1.21 £0.08* 2.17 £0.22"
20:3n-6 11.24 +2.09™ 25.33 £0.50 10.29 £2.74% 20.64 +4.73"
22:1n9 1.09 +0.09" 4.13 +0.12% 1.06 +0.32" 3.59 £1.08%*
20:3n-3 1.20 +0.31¢ 1.57 £0.12 0.83 +0.05" 2.33+0.61%
20:4n-6 AA 45.92 +18.59°¢ 42.11 £3.77 18.91 +8. 64 32.84 +13.3"
23:0 2.04 +0.20™ 3.94 £0.24% 2.15 £0.03" 4.65+0.61*
22:2n-6 0.24 £0.26" 0.61 £0.31* 0.27 +0.21" 0.63 +0.38™
20:5n-3 EPA 12.87 +1.65" 20.08 £3.12° 11.24 +4.00¢ 20.74 +3.58%
24:0 0.40 £0.00% - 0.50 +0.08% 1.00 +0.08
22:3n-3 0.45 +0.00" 0.79 +0.06* 0.39 +0.07" 0.92+0.16™
22:4n-6 6.98 £2.02 7.44 £2.76 4.66 +2.44 9.04 +5.09
22:5n-6 16.29 +11.81°"¢ 5.56 +0.57* 3.20 £1.44%¢ 7.00 £3.09°
22:5n-3 DPA 5.32 £0.80" 8.10 £0.33% 4.58 £1.30™ 9.74 £2.08*
22:6n-3 DHA 78.69 £11.77 75.50 £9.06° 47.42 +21.5™ 109.63 £35.67"°
SFA 251.76 +15.93"¢ 491.70 +4.72¢ 300. 10 +36. 15" 576.65 +8.72%°
MUFA 298.76 +56.99"¢ 813.72 +9.91*¢ 427.49 16" 999.12 +54.47%°
PUFA 333.98 +39.40" 568.05 +13.49% 290.71 +40.41" 562.05 +60.73*
n-3PUFA 110.88 +17.03° 132.58 £5.20% 78.21 £25.86™ 175.79 £35.32%
n-6PUFA 223.09 +55.36" 435.47 £18.48"¢ 212.50 +14.78" 386.26 +26.39"
CLA 2.67 £0.40° 8.59 +0.42% 4.15 £0. 44" 8.80 = 1.34%
n-6/n-3 2.01 3.28 2.72 2.20
> UFA(% ) 71.54 73.75 70.53 73.03
> UFA 632.73 1381.78 718.20 1561.17

L L EBIRER P -7 RG], a x5 BSB 4125 ,b £n 5 TCH G257 ,c £n 5 BT 1411 % 5% ,d £/ 5 BTB fi 4
25 (P <0.05), 2. OA: iR, LA: WANFR , GLA : y-EBRFR , ALA : -V R R , AA - {6 A= DU TR , SFA . fu il i 5 2 , MUFA . 54N fu il i 1y
2 ,PUFA : Z AN FIUIG TR , CLA - JEHE VR o 3. B n-6/n-3, 3 UFA (% ) W5 3081 At B 416 437 28 — 8

Notes: 1. In the table, * -’ means not detected, values in the same row with letter a,b,c,d for each species show significant differences with
BSB,TC,2nBT, ,BTB(P <0.05).2. OA:oleic acid, LA linoleic acid, GLA ;~y-linolenic acid, ALA: «-linolenic acid, AA; arachidonic acid,
SFA :saturated fatty acids, MUFA : monounsaturated fatty acids, PUFA : polyunsaturated fatty acid, CLA :conjugated linoleic acid. 3. All date
shows the same units except n-6/n-3 and Y, UFA( % )
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2.3 RERMEAESE

HT T 00 R A TR K il v 22 IR, B AR K
fifp 1 AL AT 17 Bl HE R . 2 AL IR 4 A b % & L
30 HORTIAT B WA Sk 7 R W 2160 | A A 6l i
F, R i ) 2 SRR 5 B, e B 4 b B S L TR
T & B 22 S AR B/ . I i (18.92% ) 1 &
WA T AR B0 F, (19.02% ) {H & T H s R A2
BEA(18.14% (18.38% ) 1 1 2 S R 7% o 7E
900 A6 75 R L RRH I3, R W B (6. 92% ) WS Ik T
BieA F, (7. 01% ), {H @ & T 4R A B A
(6.66% .6.70% ), Ml B R 2R (DAA)
A 8. 42% , T H AR SRR (8. 05%
8.04% ), Ll T AR W6 F, (8.31% ) ,JF H.
B A i) 4 SRR IETR T, R W i B — (L
P o dee e, O HEH SE AR BE AL T A SR 41 1Rl

R3 AMEBNNSEREASNKRSE(TE)

Tab.3 Muscle composition and content of

amino acids in the muscle of

four kinds of fish (g/100 g)

IR Askdy  wgeoen —RERETE0F, g
amino acids BSB TC 2nBT, BTB
ASP 1.88 1.86 1.96 1.98
THR 0.84 0.85 0.89 0.87
SER 0.77 0.78 0.81 0.81
GLU 3.07 3.08 3.17 3.18
GLY 0.94 0.93 0.94 1.02
ALA 1.09 1.10 1.12 1.17
CYS 0.29 0.29 0.30 0.30
VAL 0.90 0.91 0.97 0.93
MET 0.40 0.44 0.40 0.37
ILE 0.82 0.83 0.87 0.84
LEU 1.52 1.54 1.60 1.60
TYR 0.71 0.73 0.76 0.73
PHE 0.76 0.78 0.81 0.81
HIS 0.64 0.75 0.76 0.73
Lys 1.81 1.79 1.87 1.86
ARG 1.08 1.07 1.11 1.07
PRO 0.62 0.66 0.66 0.66
SDAA 8.05 8.04 8.31 8.42
SEAA 6.66 6.70 7.01 6.92
total 18.14 18.38 19.02 18.92

TE:1 BL BB R R Bl Oy . 2. SDAA: BB R AR,
SEAA: B A IR
Notes: 1. Means value. 2. 3DAA ; Totaldelicious amino acids, SEAA :

totalessential amino acids

3 e

3.1 AHHHEFNE
ABIETE R i 1) K S {E D 76.56% , W

I I o A A K M5 SRR M 41 i R A% A i ) F e
7K 5B (P < 0.05) o 856 [ 5 J7 1, 5338 W5 B 1Y)
BE Y & (18, 88% ) fm T A% Ik @5 il F,
(18.74% ) F1 Wl 3k 5 (16. 70% ) [ 8 W £1. i
(17.85% ) EE H BT & & (P <0.05) 7 W fifg 11y
WK AL B W AL RT6.97 % |, B EAR T A% 1A 5
fif] F, 141 3k il J Mg 21 6 3 Fh fa (0 ik K AL & 9
B (P <0.05) Mg i JUL PR A o 26 v 1 2 1 o
B i VAR A 5 K A6 B P B 43, 3% 28 B 7E S £ 1K
o7 R4 AR — RN R TR AT A A
B 5 IR G5 AL R SR R A

UTAE SR AR N 5 R 2 48 A i 2 B A
A5, n-6/1-3 AL 7 R L 496K 1) £ 55 3ih A ) IR
KA BB O AT SRR A 0 1 A
PG G AR 20 AR SR A IF ST 4 SR R, BT
T 4 bt 249 47 25 AR w0 09 AS 1 RIS I R L g1,
SR IS Bl 1) S AS TR R I 1D R ( X UFA) % i e i
R 2T 80K 2, A3k 7 B A T AE BB IE LA
A FH B4 i 5 R A 3 R L -1 JFR R ( ALA) (EPA |
DPA \DHA S5y & i o, S fi 11 00 34t o B 3%
SR S v A ) S 0 I v R A oy T A 3 A
fi, EHAER (LA) (y-T0 R BR ( GLA) % & &
TET , P86 Bl 1) 257 o EE UK TR 2L B0 15 R o T 1A
S0l 5 —AE R @761 F, . - FRER 5 EPA | DPA |
DHA UL J T i B2 y- 30 K R 55 4 £ K1 n-3 J& n-6
ROV E LM AR TR WL o R fi AH X T
W 1681 R AT K fily 199 o 8 7 AN 160 R0 B D5 R ) Tl B
B 2 P #o

FEIZERESE v, £ 1A 2R 1T A i 2 TR A X
BTGB R, E RN E S BRI R
R A R SRR B AR — o fE—
SERRRE b, AR R 0 ff S I T R R R R
Mo, KRB (ASP) 5848 (GLU) J§ T2
i I S R 2 1) 4, L A R B R S 0 5 H R
(GLY) \NZ M2 (ALA) J& T 5 H Wk i e ik 2 2
g ARSCERZE R MM R LA P A R E
BRI R & i (8. 42% ) , Ay ik WY R M il Oy — il
1B A 1 22 0 f 2 B 1 2 W 2 D T IR AR o
3.2 EEETRUREBEXFRNERER

TR K 0 AR S O T 1) R 1 BRI AR IR B U R 1
B, Qe i ok 1AL T R 0 A 4 2 O Tk B
FEA A P DA TS B A 2R R T T A
LR R KB T AR & eSS W
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WA iy K KL 2 A L PAY 56 R B a0 2 AT 1791

FUFR o 38 2% 2 5 AT UGS ] 49 Ao ) i [R5 7
*;ﬁ SR S AR 2 B R DR B AR A A
o TEHE AN b, e £ A% 22l DA B AR
DNA”’rE'&i?E FEF BURY J5 18T , 38 5% 7% S RE
B RCRRPE AL, 5 UL SN E A O A7 R
VAR A0 BE 0 2 J5 TR B4 2 DR R I 38 o o B
JULTAT B A A R0 7 R 55 ek R 2 R S R TR L 491 L
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nutrition and biological fuction of MUFA[ J]. Journal

Muscle nutrients of the backcross progeny of female diploid F, hybrid

( blunt snout bream x topmouth culter) x male
blunt snout bream and its parents

HE Zhouling, LIU Shaojun” , XIAO Jun, HU Fangzhou, WEN Ming,
YE Lihai, ZHANG Chun, XU Kang, TAO Min, LUO Kaikun, LIU Yun
(College of Life Sciences,Hunan Normal University ,Changsha 410081, China)

Abstract. This research of the backcross progeny of female diploid F, hybrid ( blunt snout bream x topmouth
culter) x male blunt snout bream ( BTB for short) and its parents topmouth culter (TC) , blunt snout bream
(BSB)and BT ( BSB x TC) investigated the chemical composition of muscle nutrients including moisture,
fat, protein and ash,as well as the composition of fatty acid and amino acid. The observations suggested that,
compared to the original parents, BTB displayed high protein content and low carbohydrate level. Further
analysis of fatty acid revealed that the UFA (unsaturated fatty acids) content in BTB, especially oleic acid,
DHA ,etc. (P <0.05) ,was significantly higher than that in other kinds of fish. In terms of amino acids, BTB
had higher flavor amino acid ratio than its parents. Taken together, the results provided biochemistry
evidences for proving the advantages of BTB in nutritional value and taste.

Key words: distant hybridization; hybrid fish; muscle nutrients; amino acid; fatty acid
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