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Chemical Compositions of Different Muscle Zones in Giant Hybrid Sturgeon
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Abstract: The nutrient profiles of different muscle zones were determined for sturgeon hybrids of Huso dauricus
and Acipenser schrenckii and the muscles of the hybrid sturgeon were finely divided. The distribution pattern of
their proximate compositions, amino acids, fatty acids and minerals in different zones of the hybrid sturgeon
were analyzed. The fat content was found increased first and then decreased from head to tail direction, ranging
from 3.31 % to 6.70 %, being highest in posterior dorsal. The contents of moisture and protein were inversely
proportional to fat content. Similar tendencies in amino acid and fatty acid profiles were also found from head to
tail. Umami amino acids were found gradually decreased first and then increased from head to tail.
Monounsaturated fatty acid (MUFA ) was the most abundant fatty acid found in all zones, ranging from 37.32 %
to 39.80 %, followed by polyunsaturated fatty acids (PUFA ) ranged from 30.97 % to 35.36 % of total fatty acid.
Posterior tail showed the highest docosahexaenoic acid (DHA ) proportion. In addition, the hybrid sturgeons are
rich in mineral elements and the highest Fe and Zn content were found in the posterior tail. This study revealed

that chemical compositions in giant hybrid sturgeon varied regularly amongst different zones.
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Fig.1 Scheme of muscle sampling in hybrid sturgeon
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Fig.2 Chemical composition of different zones of hybrid sturgeon
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Table 1 Amino acid composition in different muscle zones of hybrid sturgeon ¢/100 g {H
TiH B W B GRS JE 1 JE JiE R B AR Ja B
Wit IR AR 0.64° 0.62° 0.65° 0.64" 0.61° 0.61* 0.59* 0.60"
(essential IR 0.64° 0.65° 0.62 0.65 0.63* 0.62* 0.58" 0.63*
amino acid, TRR 1.10° 1.13° 1.07° 1.12° 1.07¢ 1.06° 0.99° 1.10°
EAA) AR 2.03" 1.90" 1.88" 1.95% 1.87* 1.78 172 1.80"
AR 0.37° 0.38° 0.35° 0.38" 0.39° 0.38" 0.35 0.39*
RN 0.79" 0.77* 0.75" 0.77% 0.73* 0.70° 0.68" 0.72%
Pkl 0.67* 0.68* 0.64* 0.66" 0.64* 0.64* 0.60* 0.66"
EERN 0.61" 0.68* 0.55° 0.68" 0.79" 0.64* 0.61" 0.77"
e EILR REEAmR 1.46" 1.44% 1.34% 1.46" 1.36" 1.35% 1.26" 1.35%
(nonessential frEalid 0.89* 0.93* 0.80* 0.88* 0.84* 0.82* 0.82° 0.86a
amino acid, BB 2.28" 227 2.10" 2.23% 2.13% 2.09* 1.97° 2.17%
NEAA) 225 TR 0.69 0.71° 0.66° 0.67° 0.64" 0.66* 0.66" 0.73"
H iR 0.74" 0.71% 0.63" 0.79" 0.76" 0.72' 0.70" 0.74"
[EALA 091° 0.90* 0.76* 0.86" 0.81° 0.78 0.79* 0.81°
IR 0.71% 0.76" 0.70" 0.72% 0.68" 0.68" 0.68" 0.78"
ik AR 0.50° 0.51° 0.53" 0.51" 0.50° 0.49* 0.48" 0.49"
e 0.13¢ 0.12" 0.11% 0.14¢ 0.11% 0.09* 0.10* 0.12¢
BEILR 15.19" 15.15% 14.14% 15.11% 14.58% 14.13% 13.59° 14.76®
Y EAA 6.86 6.81 6.51 6.86 6.72 6.43 6.13 6.70
S NEAA 8.33 8.36 7.63 8.27 7.84 7.70 7.46 8.06
S EAA/TAA 0.45 0.45 0.46 0.45 0.46 0.46 0.45 0.45

T R R P R 2On e B PR 2253 (P<0.05)

HEBUY AR A, T 2R LA R T 40 %09 T 3 BRI I Ay a3, Ferm SR e
HHFRE R . AREITATALIN PR AR S . NS IR RE |
Mg EFE, DR EEERY EA TR SR 40 %L B TR 28 SR ZH A 7 i LA 2R H =R

b BB ARSI PR 42 g (I A 2 AR U AR IR 2 28 MR N BE TR 28 R . DAL, A ) R
FEANTRIFASE Hh e B 0 G SRR A Sk i 2 R LA A HE ISk 22 B vt S B S B B
(77 1) b B R AR S BUERR RN E R KRR A AL A0 AN [) AL JUL A B0 5 R TR VYA 45 2R

Mo A H AR AE AR & B R Wk 2,
2 RLGREELALA L EEHTH

Table2 AAS, CS and EAAI in different muscle zones of hybrid sturgeon /100 g ¥
it H KW FAO A UA/(mglg) BHE/(mg/g) B LH P HFH BELE EPE B\ IE aiEd EREH
AAS SRR 3 131 1.33 1.34 1.35 1.33 1.35 1.25 131

SRR 5.9 1.15 1.17 1.18 1.17 1.15° 1.17 1.09 1.16°

W R 45 278 2.58 271 2.68 2.64 2.59 248 2.49

HAR+ TR 22 1.40 1.37 1.36 1.39 1.51 1.39 1.33 1.44

AR AR+ 2 R 3.8 2.10 2.05 2.19 2.08 2.05 2.06 1.98 1.98
AR 2.3 1.80 1.81 1.80 178 1.76 1.80 1.70 1.80

RN 3.9 0.96" 1.07° 092"  1.08 1.29 1.08" 1.02° 1.23

cs SR 5.9 0.67 0.68 0.68 0.68 0.67 0.68 0.64 0.67
AR 8.85 0.77 0.78 0.78 0.78 0.77 0.78 0.73 0.78

R 6.89 1.81 1.68 1.77 1.75 1.72 1.69 1.62 1.63

AR+ PR 4.02 0.76 0.75 0.74 0.76 0.83 0.76 0.73 0.79
KINR R+ AR 9.75 0.82 0.80 0.85 0.81 0.80 0.80 0.77 0.77
IR 4.92 0.84 0.85 0.84 0.83 0.82 0.84 0.80 0.84

ETERY I 5.74 0.65 0.73 0.62 0.74 0.87 0.73 0.69 0.84

EAAI 84.87  85.17 8484 8622 8840 8569 8120  86.42

T o — BRI 2R
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B ] e R 1) A 5 B, 3 45 L R 3 11— B i 40 (1475
FEBRFTLE RN WAL AP A TR AL
PR Pt 2 T 7 e 350 B 0 oo T X R AR b . 45T

WL B0 75 S RS KT 81.20~88.40, Ho i rhif i
BTSRRI, 24
i R ELAT 3 5 08 TS R R A A A R A
JG, 2 R B B R AR
2.3 JRIR &

BRI B IR AL AN 3 i .

R3 REXWPTEEAAIAEATERZEM

Table 3 Fatty acid composition of different muscle zones of hybrid sturgeons

%

NEHTR 7 A8 R R H2 -7 2 JET iR Jri R
C14:0 2.51 2.64 2.59 2.39 2.48 2.72 2.55 2.39
C15:0 0.32 0.32 0.33 0.34 0.33 0.32 0.32 0.35
C16:0 19.89 19.53 19.38 20.34 19.47 18.89 19.55 21.02
C17:0 0.39 0.37 0.37 0.39 0.41 0.34 0.36 0.37
C18:0 2.90 2.72 2.66 3.26 3.12 2.56 2.70 2.76
C€20:0 0.16 0.14 0.15 0.16 0.15 0.14 0.14 0.13
C22:0 0.09 0.09 0.09 0.08 0.08 0.09 0.09 0.07
C24:0 1.10 1.12 1.16 1.19 1.26 1.29 1.16 1.20

> SFA 27.37 26.93 26.73 28.13 27.29 26.35 26.88 28.28
Cl6:1 3.62 3.70 3.66 3.50 3.69 3.88 3.74 3.80
C18:1 33.51 32.79 32.30 34.08 33.12 31.81 32.20 33.97
C20:1 1.59 1.55 1.55 1.58 1.57 1.50 1.55 1.85
C22:1 n-9 0.13 0.12 0.13 0.14 0.14 0.13 0.13 0.18
> MUFA 38.85 38.17 37.64 39.31 38.52 37.32 37.62 39.80
C18:2 n-6 21.06 22.01 22.34 19.71 20.61 22.01 21.95 17.72
C18:3 n-3 2.27 2.36 2.40 1.96 2.13 2.45 2.39 1.86
C18:3 n-6 0.69 0.74 0.78 0.66 0.72 0.79 0.79 0.66
C20:2 1.02 1.03 1.02 1.06 1.05 0.97 1.05 0.95
C20:3 n-3 0.22 0.25 0.25 0.23 0.22 0.24 0.23 0.21
C20:4 n-6 0.82 0.74 0.74 0.97 0.95 0.78 0.83 0.91
€20:5 n-3(EPA) 3.13 3.15 321 3.19 3.41 3.57 3.26 3.46
(22:6 n-3(DHA) 4.56 4.66 4.90 4.78 5.09 5.51 5.00 6.14
> PUFA 32.75 33.88 34.61 31.50 33.13 35.36 34.45 30.97
>.n-6 PUFA 22.57 23.47 23.85 21.34 22.28 23.58 23.57 19.30
>n-3 PUFA 10.18 10.41 10.76 10.16 10.86 11.78 10.88 11.67
n—6/n-3 PUFA 222 2.26 222 2.10 2.05 2.00 2.17 1.65
PUFA/SFA 1.20 1.26 1.29 1.12 1.21 1.34 1.28 1.10

FRACHA0 () T A BB AL LR 4 s o B R A AN
TR AR BR (mnounsaturated fatty acid, MUFA, 37.32 %~
39.80 % ) F1Z AN G TR (polyunsaturated fatty acid,
PUFA, 30.97 %~35.36 %) LA AR & & A1 AR 7 2
(saturated fatty acid, SFA, 26.35 %~28.28 % ). TEZAC
A LA B BERER (C16:0, 18.89 %~21.02 % ) & A
TR EEE SFA ;AR (C18: 1, 31.81 %~34.08 % )J&+
FL MUFA ; 76 PUFA 1, S JM 2 (C18:2, 17.72 %~
2234 % )& B, Hd® DHA(C22:6, 4.56 %~6.14 %)

FEPA(C20:5, 3.13 %~3.57 %), JaR&HEA T o
f) SFA Fll MUFA D) K BAIKHY PUFA &4t . Nieminen™
Hl Pyz—kukasik ™ 8 00 PG AR F 6 b (O FR AR R |
MEIHTR DHA F1 EPA 75 5t 5AHFSE 45 R A
AT FE IR I 25 W], 24 3 BN [RIRA 1 i M
PR AP B 25 G B Ry LR T IR
ISR & B I AR 4k . SFA FIl MUFA & B B2
VAR5 B A i, T PUFA 30 A R i a3,
H AR R RITE 2 % et S AR S 4, ST R B
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AR I A A3 5 B3R LA ALK PUFA JK -,
(B HA F i DHA &8 MR EPA &, A
BB DHA F1 EPA & 5 THEHK . DHA PR 84
S AR E A AIIRIIR & T -3 K
TR IR Z % h I E B 51, & A9 DHA gk
WEBA ] AR RN & & L 8104277, R 2 i) i 2
JUE IR & B R,

PUFA/SFA H1 n-3/n—-6 PUFA [ F A6 % T AAK (1%
fRFEAE R EEM . SR n-6 PUFA &5 K15 ZL
PRI, AL P RN AR AE A B e T e 2 Y
n-3 PUFA X3k $E855 (14 & ZFEMSIVER- . Btk &
Y n-3 PUFA FI#EMIK Y n—6/n-3 PUFA FLAEXTF
NARAE RS 250 e [ T AR A WU R Y n—6/n-3

PUFA HAIIR 4.0 7238 i fa A 5540 /1 n-6/n-3
PUFA HLBI/NT 4.0, BAEG R A IEALH n-6/n—
3 PUFA [Lf(1.65). ULAh, 225883 BT A AL PUFA /
SFA H B F AR B I IR E(E 045, B2, 0T
AL WL B B R A 0 NARAT 25, FLE AR A i 17 12
Priing s T JRRWAA & &R DHA Fl EPA
IR L) K B AR A n—-6 / n=3 PUFA FLf, J5 EFRHHA N
HA R R E
24 WY EE

WY O LR B £ FP D A8 22 G J 22, 9 an A= 4 fn
BRI, BT B A 1 2%t e 2 A/ D i A i T
T GO AN IR WL BT 5T & AN 4 i

FEf O A LA A E B K. Na.Ca

R4 EXB(ARBAHTWREE

Table4 Mineral contents in different muscle zones of hybrid sturgeon

N Fp It/ (mg/100 g) i ITEE/ (mg/kg )

i 0 P s B H # # = # T
Gl 482 335.7 123 18.4 1.98 15.32 7.98 0.46 0.20 0.23
GRS 57.8 364.2 7.9 19.0 0.43 11.57 8.87 0.38 0.19 0.26
R 63.4 354.6 8.4 18.6 1.18 15.62 9.07 0.34 0.18 0.27
Ji L3 54.8 329.2 9.0 17.9 0.92 8.85 6.84 0.38 0.12 0.23
Jz g 59.6 350.9 8.2 18.4 1.51 16.27 7.17 0.39 0.19 0.27
JE TR 61.1 358.4 7.6 18.0 1.27 15.23 8.88 0.41 0.11 0.26
TR 574 3257 8.1 16.9 1.12 17.70 8.65 0.24 0.16 0.24
Ji BB 65.2 3333 7.2 17.7 1.39 20.73 11.02 0.28 0.16 0.25

Fl Mg 75808, %A CuFe Zn Mn Cr Fl Se i
L E ., HrP,K(325.7 mg/100 g~364.2 mg/100 g)J2:Fr f7
P P& R R R RO, HACR: Na(48.2 mg/100 g~
65.2 mg/100 g)F1 Mg(16.9 mg/100 g~19.0 mg/100 g), T
JE BT A, Badiaani Z5290F 5T (630 1K) Na il K 58
Ak F 39.9 mg/100 g~70.0 mg/100 g 1 298 mg/100 g ~
408 mg/100 g Z [A] , SAHFFE L5 —2 . AT Ca
AR, 4238 Ca T HEN 7.2 mg/100 g~
12.3 mg/100 g, Hr 3% 3B Ca & B & T H B3
O, AIRERHR T L3 h &A D RRCE ., EE aEs
B Ca W E i, B H R HCE, B IR0
K SO AR LAY 5 O i ey T

TR ICE T, Mn Cr Se F R ZE AN 22 57
AN, X 3 RO AR RBAL LA Y B L RE
FEAAAT] , Cu JTCERE & 14 M18(0.43 mg/kg) , Zn T
ZAEJG BT S R . Fe(8.85 mg/kg~20.73 mg/kg)
SEECEE TR USRS R IR RS Fe & i
B, R AT RE R B LA E A R, XS
e SOk IE ) 25 R — 30,

3 4ig

AU I 25 SR R, Zese AN RIS A LA
HARFREFRIT, AR 2RI M b, EEAE
FERS . AR AR & AR — 2
s Mg 7 5 ek DA S 3 2 2 S WL PR S G s B AU S5 3
FIH R ARAR s 1 W v T e AL, K A3 R
JOR IR 5t 5 B 7 e S L i R G R 5 i M Sk
Z BRI SRR 1, J5 5 i R AR e ok 2 R
Er i AR, DR RS | FP R 2 I e A A 5 7 Sk
2 BT ) I, PUFA 55 28 52 B8 I s B AR A 4
M SFA FIl MUFA & i 3 2 B AH R a3 B 5
FEHBELA B 5 19 DHA Fl EPA &4, JEHE0 DHA FI
EPA i TEl; R EAFENTYILE, G
R EAREN Fe M Zn S, 8 LR, J5 A
A e S SR E, B AR (B & T 50, 5 S T
B EAY

SE Wk
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