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Comparative Study on Muscle Quality of Cultured Polyodon spahula, Hybrid Sturgeon and Aristichthys nobilis
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Chengdu 610041, China; 4. College of Science and Information, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: A comparative study was conducted on muscle physical and chemical qualities of Polyodon spathula, the hybrid
sturgeon H. dauricus & X A. schrencki & and Aristichthys nobilis. The results showed that flesh content in A. nobilis was
significantly higher than in two other sturgeon species (P << 0.05). The muscle protein content of P. spathula was not different
from that of the hybrid and A. nobilis (P > 0.05), and we further found that the hybrid was significantly lower than A. nobilis
(P < 0.05). Crude fat was significantly more abundant in P. spathula as compared to that of 4. nobilis (P << 0.05), although
both species showed no significant difference from hybrid sturgeon (P < 0.05). 4. nobilis contained significantly higher
amounts of ash than the other sturgeon species (P << 0.05). The fatty acid profiles in these three fish species were found
to consist of three saturated fatty acids (SFAs) and six unsaturated fatty acids (UFAs), and the UFA content in hybrid
sturgeon was higher than in P. spathula and A. nobilis (P << 0.05). The content of mono-unsaturated fatty acids (MUFAs) in
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P. spathula was significantly higher than in hybrid sturgeon and A. nobilis (P << 0.05) and the contents of poly-unsaturated
fatty acids (PUFAs) were significantly different among the three species (P << 0.05) and the decreasing order was
hybrid sturgeon > P. spathula > A. nobilis. Similarly, the contents of highly unsaturated fatty acids (HUFAs) were
significantly different among them (P < 0.05), showing a decreasing order of A. nobilis > hybrid sturgeon >
P. spathula. The atherogenic index (Al) in P. spathula was significantly lower than that observed for A. nobilis
(P < 0.05), and the thrombosis index (TI) in P. spathula and hybrid sturgeon was significantly lower than that of 4. nobilis
(P < 0.05). The cooked meat yield of hybrid sturgeon was significantly lower than that of 4. nobilis(P << 0.05), whereas
the collagen content was significantly higher than that of 4. nobilis(P << 0.05). Both juice loss and water loss in P. spathula
were significantly lower than those of hybrid sturgeon and 4. nobilis (P << 0.05). Fat loss and muscle fiber diameter were
not significantly different between P. spathula and hybrid sturgeon (P > 0.05), but fat loss in P. spathula and hybrid
sturgeon was significantly lower than in 4. nobilis (P << 0.05), while muscle fiber diameter was significantly higher than
that of A. nobilis (P < 0.05). No significant difference in muscle hardness was found between P. spathula and A. nobilis
(P > 0.05), but the values of both species were significantly lower than that of hybrid sturgeon (P << 0.05); in addition,
adhesiveness, cohesiveness, resilience and shear force in hybrid sturgeon were significantly higher than those observed for
A. nobilis (P << 0.05). Springiness in P. spathula was significantly higher than that of 4. nobilis (P << 0.05). Chewiness was
significantly different among the three species, and the descending order was hybrid sturgeon > P. spathula > A. nobilis.
The hardness of cooked meat from hybrid sturgeon was significantly higher than that of 4. nobilis (P << 0.05); as for
cohesiveness and resilience, P. spathula was significantly higher than hybrid sturgeon and A. nobilis (P << 0.05). Springiness
in P. spathula was significantly higher than that found in 4. nobilis (P << 0.05). Gummines and chewiness in P. spathula
were significantly higher than those of 4. nobilis (P << 0.05). Shear force was significantly lower in P. spathula compared to
A. nobilis (P < 0.05). Moreover, muscle tenderness of P. spathula was significantly lower than that of 4. nobilis (P << 0.05),
and hybrid sturgeon was in the middle. However, no significant differences in juiciness, greasiness or flavor were found
among the three species. In conclusion, the flavor and IT/AT in P. spathula are relatively better, similar to hybrid sturgeon,
indicating health benefits; the contents of protein and other nutrients such as HUPA in A. nobilis are higher or close to the
ideal patterns, suggesting its higher nutritional value and better tenderness.
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Tablel Biological parameters of Polyodon spathul, hybrid sturgeon
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18 EES P IESR 20 %
Rewp it 61.07+2.30" 8.8240.51
Fexztid 60.19+3.90" 7.63+£2.64

fifi 66.71+1.26° 7.74£2.17

T A IR EA A T REORFE R E 2R (P<0.05). R,

R IR, 3 MR E St ER (P>
0.05) ; EPIRMER E & TRVIET, Jeehd (P<0.05) ,
PFReF 2 (B C R E M E R (P>0.05)
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Fig.1  Proximate nutrients of muscles of Polyodon spathula, hybrid

sturgeon and Aristichthys nobilis (x £s, n=6)
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G R AT B TR B (P<<0.05) , LWt
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(P<0.05) , AAHFRIGEL [ATCRZEZR (P>005) ; £
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ARATHG > > Ry g, 3Fh 2 (8] 2 R (P<<0.05) ;
HUFA & 8380 2 [ 2 R B3 (P<0.05) , ff>4%
fif > ReW) i . TA Je 52 i 0 R0 v 63 A0 2 [A) TG 2 3 22
(P>005) , MWIEFEZCTH (P<005) ; ITHYHTHAAS
HEZ ACEER: (P>005) , (HERZEETH (P<005) .

R2  Rvsg, Foei. SILARBRIRALRKZIA, ITH (xts, n=6)
Table2 Fatty acids composition of muscles of Polyodon spathula,
hybrid sturgeon and Aristichthys nobilis (x s, n=6)

%
N R Ly fid 25 fid fif
Ciso 1.8140.08 2.0440.23 2.1141.40
Cioo 27.1540.64° 19.85+1.09" 22.21+0.22°
Cioins 4.88+0.38" 3.27+0.10° 7.7843.09
Ciso 3.6440.14° 3.6440.36° 8.6541.87
Cigins 38.81+1.86° 27.78+1.29° 22.39+3.02°
Cigoms (LA) 10.824+0.71° 25.83+1.90" 6.30+1.74°
Cigams (LNA) 1.63+0.08" 2.6840.33" 490+1.00°
Co5ns (EPA) 433+0.37" 4.68+0.67" 13.01+3.42°
Carrs (DHA) 6.92+0.75" 10.22+1.14° 12.66+1.46°
Y SFA 32.60+0.86" 25.54+1.25" 32.98+0.56
Y UFA 67.40+0.86" 74.46+1.26° 67.02+£0.56"
Y MUFA 43.69+1.84° 31.05+1.33" 30.16+4.52°
Y PUFA 23.71+1.66" 43.414+0.79° 36.86+3.97°
Y HUFA 11.26+1.10° 14.90+1.81° 25.67+4.86°
Y SFA/Y UFA 0.48+0.02° 0.341+0.02" 0.49+0.01°
IA (X1000) 0.2740.01° 0.354+0.01" 0.3740.07°
IT (X1000) 69.70+£6.15" 90.78 +8.87" 123.134+16.39°

W LA, MBS ; LNA. WRRER ; EPA. B TLEER : DHA. — 1 o~
IR 5 SFA. MAFIIG IR s UFA. ANEFJEITER ; MUFA. SANVUUR 8 I
PUFA. Z NMAFIEITR : HUFA. = AMREDTEL 5 TA. Sk FEIL TR 4L
IT. I F5 %0

2.3 W, A SEAIEHEILA B AL FE AR

£33 RyR, xR, SILANEESE (x5, 1=6)

Table3 Muscle physical and chemical properties of Polyodon spathula,
hybrid sturgeon and Aristichthys nobilis (x £s, n=6)
EiE2 L) i 28 fid i
pH 7.06+£0.10  7.1840.20 7.11£0.09
AR % 71.714+1.70"  68.08+4.33"  75.154+4.98°
TR R 21 % 73041.23°  10.07+1.83" 11.19£2.15°
R 3 % 0.784+0.59°  0.854+0.16"  1.1840.21"
IKIT T ZR N Yo 6.524+1.21°  9.36+0.80° 10.0141.99°
IREEA SR (mg/g)  3.88+0.64"  5.08+0.76"  3.51+1.35°
WLAF4E H A% /um 52.77+3.15%  53.40+6.04" 35.64+3.98

PR3 TN, pHE3FPa 2 A EEESR (P>005) |
AR, REERAS SRS 5A06F, 2 0 J0 8 20

ZR (P>005) , FACHTIARZEEMCTEH (P<005) ,
I JFE R A &R EE ST (P<0.05) ; WA E,
IKAT IR 2 R ) 0 0 AR T AR S B . il (P<<0.05) ,
A tF ., W MEEEEER (P>0.05) 5 JRHEAEKR
2, NAgBEREYES R M REEER (P>
0.05) , HAEFIAFY)EEK T (P<0.05) , M4
HARESTH (P<0.05) .

24 W, sz s FOERE LI T AR K BT 7

x4 Rwsg, R, BERNRRBRE (xts, n=6)

Table4 Textural parameters of e raw meat of Polyodon spathula,
hybrid sturgeon and Aristichthys nobilis (x s, n=6)
LAY ) JeAZ b fi
fifi i /g 452.63+141.62" 1046.92+145.10° 296.41+97.62°
Rt 0.4640.08" 0.54+0.10" 0.3940.07°
FPE 0.99+0.09" 0.94+0.08" 0.82+0.08"
B/ (ges)  —5.03+£2.02"  —4.87+4.50° —8.68+1.45"
itk 254.524108.66° 433.784+92.16°  104.36+20.01°
NH /g 248.514126.03°  410.29483.12°  90.77424.49°
EEi WA} 0.2640.05" 0.3040.05" 0.1940.03°
Y H1/g 3.3441.09" 4.94+1.46" 2.1340.69°

MR AT 1, LWy 5 0 2 e B R R
(P>0.05) , HIEFMTRLE (P<0.05) ; &W)
BRI FEPITE. PIERYE. [IsEy. BYY) ) SR il (G
BEWESR (P>0.05) , (HAHSAEARRA T B3 = T
(P<005) ; RLWHF 32 T (P<<0.05) , {HY
HRGF2 MEREER (P>0.05) ; Bitk. PHEE: 24
RG> A i > M, H3fh a2 (B2 R EE (P<0.05) .

5 Ry, AR, BRAMRBE (Xts, n=6)

Table5 Textural parameters of cooked meat of Polyodon spathula,
hybrid sturgeon and Aristichthys nobilis (x s, n=6)

EELuY L) i ) fif;
/g 189.47430.20"  192.77427.25°  143.574+24.50
BT 0.61+£0.06" 0.49+0.05° 0.48+0.03°

L 1.0740.28 0.92+0.05" 0.82+0.03"

FibE (ges) —1.3610.44 —1.8940.67 —1.9540.56
ik 117.92426.82"  106.10+£22.76"  69.99+14.98"

MR /g 126.47+51.01°  101.494+29.10°  57.794+13.43"

[El 5 g 0.2740.05" 0.1840.02° 0.1740.03°
551 1/ 0.50+0.25° 0.60+0.32" 0.92+0.19"

HRSTIAN, REWpEF AL S A as i . 2 R 2
HZER (P>0.05) , RHEEESTH (P<0.05) ; &
Wiy SR B0 R v TR L B (P<<0.05)
FeRztid. W2 MR EFEMNER (P>0.05) 5 FAC63H5
PSR T, 2 B TE R ES (P>0.05) , RLvyidi
EEm T (P<0.05) ; g FivE, MHEE S Ry
2 BT R EZE=R (P>0.05) , REWpEHg & & T i
(P<<0.05) ; ZxctF BTy )15 Rewytd . 2 0] G 5 3%
ZE5 (P>0.05) , #Wfid B E T (P<<0.05) .
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®6 Ry, RN, BRAMBETEES (X

Table 6 Mean sensory attribute scores of cooked meat of Polyodon
spathula, hybrid sturgeon and Aristichthys nobilis (x )

E R EAVLS] e xihid fif
E20R KA 5.0340.54 5.5740.57 5.5240.40
U 5.1840.38° 5.40+0.61" 6.09+0.38"
I 4.8040.49 4.834+0.34 4.64+0.53

PSR FE 5.8640.56 5.67+0.26 5.80+0.34

s WRAEACN BRI 6 2%, WP AL 12 4

HHROTT AN, ZytE. B URIR B3 Fh 22 [A] 3
TREMEZER (P>0.05) ; RV iF <o i <ff,
ARV 6. B2 MR EZR (P>0.05) , &
Wy R E T (P<<0.05)

3 3 #
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