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Abstract: In this study, the nutritional composition of released Hypophthalmichthys nobilis ( H. nobilis)

in the Yihe River was investigated to evaluate the effects of green and sustainable aquaculture. Adult AH.
nobilis samples were collected in March 2023 from three representative locations: the midstream section
of Yihe River (Yishui), a tributary (Benghe River), and a reservoir along the river course (Bashan
Reservoir). The comparison and nutritional assessment were conducted on conventional nutritional
composition, amino acid profile, as well as the composition and content of fatty acids in the H. nobilis
muscle tissues. The results revealed that crude protein content in H. nobilis muscles from Yishui was sig-
nificantly higher than in samples from Bashan Reservoir and Benghe River. Essential amino acid (EAA)

levels were significantly higher in samples from both Yishui and Bashan Reservoir compared with those
from the Benghe River. The essential amino acid index (EAAI) was highest in Yishui, whereas the ratio

of branched-chain amino acids to aromatic amino acids (F value) was greatest in samples from Bashan
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Reservoir. Additionally, polyunsaturated fatty acid (PUFA ) content was highest in samples from Bashan

Reservoir, followed by those from Benghe River. The monounsaturated fatty acid (MUFA ) content was

highest in H. nobilis samples from Yishui. In conclusion, despite site-specific differences, H. nobilis

across all locations demonstrated relatively high nutritional quality and value as a protein source.
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2016) , HEH M2 3L IKE R (FOSS Kjeitec
8400) MI5E (GB 5009.5—2016) , i fgliR AL A3
Ag Wi 2 BU{Y (BUCHI CH 9230) =& (GB 5009.6—
2016) , ¥ /K4y F S35 47 (Thermo BT 51794JC-1)
Ui %2 (GB 5009.4—2016) , 2 F B8 F1 i i BR 1% L1 AR
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CS), [FIBY 1155 0 7% 2 5 BR 48 $K (essential amino
acid index, EAAI) 1% / F5{H (X HERRSFHEF
BREERWWE F), THEFESE 0 [11-12]1 19
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1.4 HEHH

BAUAR S E 3 K, BOLEHEEN
7K 385 5 £ UL AR S BB, TR SE T 298 39 Excel
2016 #4738, Fl SPSS Statistics 17.0 F3C &4k

5 (P>0.05) ; LM EE SRR 86.02%~89.38%, UT
K LR E A& B8 E S T 8Lk E 6w
B (P<0.05) , B ILizK P2 5 4 1) 6 . 2 [) TC 8.
EFER (P>0.05) ; JLNMIEN & &R 5.72%~7.55%,
7 T A B LK PR B A B E R T YT OK Bl A

(P<0.05) , 75 1A B8 £2 R0 B LUy 7K 28 5 0 22 6] G (8 3 25
5 (P>0.05) ; LBV K> & BN 5.94%~6.10%, 3 4~
KBk ZRARZE (P>0.05),
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Table 1 Conventional composition of H. nobilis muscle
from different waters of Yihe River

WUAH RSy (T /%

TR - — -
PR BUR HEAT Duncan's ¥l SATEEILEE, % S L L
_ Yrok it 80.37+0.13 89.38+0.68 5.72+0.48*  5.94+0.06
5ti0 3 AR P<0.05, BRI K RS 1 80.05+0.09 87.12+0.04° 7.08+0.25"  6.10+0.13
VilTHEf 80.67+0.43 86.02+0.09° 7.55+0.17°  6.06+0.10
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2.1 A E ok R LA R 4 R A B
M 1A UFH, YT FK 85 & LA KA
80.05%~80.67%, £57K B 8% JL A K52 R TG 8.2 2

#: FAERE R FEAREREZEREE (P<0.05),
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Table 2 Amino acid content of H. nobilis muscle from different waters of Yihe River

AT K I B R TR 5 B /%

YT 7K B A0 B L K PR B £ 5 ] 5 11
KITEZ B (Aspartate, Asp) * 9.05+0.09 8.98+0.06 8.86+0.04
22 %2 (Serine, Ser) 3.80+0.02 3.77+0.04 3.72+0.02
AR (Glutamate, Glu) * 13.04+0.12 13.41+0.05 13.11+£0.07
H4 i (Glycine, Gly) * 4.19+0.03 4.32+0.02 3.92+0.04
A b i R W42 (Alanine, Ala) * 4.98+0.08 4.87+0.04 4.91+0.04
L& 2 (Cysteine, Cys) 1.30+0.02 1.19+0.01 1.20+0.10
fi% % 1% (Tyrosine, Tyr) 2.41+0.04° 0.66+0.01° 2.21%0.03°
Jifi % % (Proline, Pro) 4.53+0.05 4.73+0.03 4.49+0.03
JE W FF 2 HE R (non-essential amino acids, NEAA) 43.30+0.10° 41.93+0.072 42.42+0.09°
ZH & R (Histidine, His) 2.74+0.03 2.59+0.02 2.70+0.04
R R AR (Arginine, Arg) 2.74+0.04° 2.14+0.02? 2.50+0.05°
TR IR (semi-essential amino acids, SEAA) 5.48+0.05° 4.73+0.03" 5.20+0.07°
&% (Threonine, Thr) 3.94+0.01 3.95+0.02 3.88+0.01
& 2 (Valine, Val) 3.91+0.05 3.98+0.22 3.70+0.07
%% (Methionine, Met) 1.60+0.03° 1.53+0.01° 0.60+0.02°
L ﬁ??m (Isoléucine, Ile) 3.30+0.05 3.51+0.03 3.23+0.02
#2440 (Leucine, Leu) 6.76+0.11 6.95+0.07 6.66+0.05
KN % 2 (Phenylalanine, Phe) 3.69+0.13 3.52+0.06 3.51+0.04
i %2 (Lysine, Lys) 7.70+0.10 7.97+0.02 7.74+0.04
WhTFSA LR (essential amino acids, EAA) 30.90+0.35° 31.41£0.29° 29.3240.18*
R 24 SE 1% (delicious amino acids, DAA) 31.26+0.26° 31.58+0.10° 30.80+0.12°
SV BLTR (total amino acids, TAA) 79.70+1.11° 78.06+0.64" 76.94+0.16°
EAA/TAA (%) 38.77+0.43 40.24+0.59 38.11+0.24
oA EAA/NEAA (%) 71.36+0.77° 74.91+1.14¢ 69.12+0.532
DAA/TAA (%) 39.22+0.48 40.46+0.65 40.03+0.39

T * R EIRERER, FTHE LT EARARREREE (P<0.05) . T,
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T AFKEFEENRNBYEEE LY 17 #7
KEM, ™ M B (total amino acids, TAA) f
76.94%~79.70%, H 1 Yr /K 8 1 & B &%, i W
HagRERM —HEFBF (P<0.05), RilK
FEfEf TAA 5y kfiAaZ R A B #F

(P>0.05) . 17 P& ZEBR v HE 2 8T 5 A28 53 518 &
AR, RINAEAR. BIEAR. RERMAER; HA
RS SEAPAT 17 HEERTERDNEE—E
25, HPRARS B4 WH 4 8K T K8 a
BRI PR £ (P<0.05) , U7 7K G Bk 1L 7K P 6%
#1222 AEE (P<0.05) ; B & R Bk LK 26
BHRAG, 838 F UK 6% £ g5 a4 (P<0.05) ;
34K R LK B LK B R S Bk, B
T U K B £ 70 5 T B 8 (P<0.05) YT YT & £
W5 & M (essential amino acid, EAA) & &N
29.32%~31.41%, H 4 I 6% & B %Ak, BEMK
T U 7K B £ R0 BR 1L K BE 6 A (P<0.05) ; BT/
3t # (non-essential amino acids, NEAA) & & N
46.66%~48.78% , AT g & B H&, WRILKE
iSRRI, 3 1KEEE6 25 8% (P<0.05);
A0 A 78 (semi-essential amino acid, SEAA)

ERHR 4.73%~5.78%, YT IRl fa > 5 T 8 £ > B 1L
KBS AER. RLAR. HERAHEEZRZ
A ) % Bk 2% FE R (delicious amino acids, DAA) ,
YT 8% £ UL I DAA & & 5 30.80%~31.58%, Hf
VK B BRIkt 2 E 22 RAEE, (H %
¥R E R TMeE A (P<0.05),
2.3 iTAAEKISH AR ESEREFNETE
YIRS [ K S 85 £ L TR R R T 45 3R
3 Fim. b, UrK AN AAS P41 CS P
S EAEE T H WK ES AR a (RRERE
PR TFBR ILK BESE i 41) , EAAT Jy 73.81~83.60, IF
7K B IR, TR Rl UTK B AAS B —R
HHEEERAFER, CS E—RHEEERNER
B2+ BEERR; BRILK RS AAS 5 —[RHI & &
BRIFENER + BER, CS F—RHtEERNE
KR + DM M S AAS F1 CS 5B —FREIHEE
ERENEEAR + MEAR; 3 MKEFHANRN FE
HE BT e A e L A B B £ > 05 YT 806 £ > U7 7K B0
YTl 3 KBRS EAA S EBHRBTRAR
HIRETE F FAO/WTO #r¥E, HHETFREER
BRI

®3 IFAAEKESEE L ESERITM

Table 3 Evaluation of essential amino acids of H. nobilis muscle from different waters of Yihe River

W YK £ B 117K 22 B £ 5 T £ FAO/WTO pLY ¢ (=T PN R
HHER  fit/(mgeg!) AAS CS At /(mgeg!) AAS CS  Frik/(mg-g!) AAS CS AR /(mgeg!) EAE/(mgeg) i/ (mgegh)
Thr 292 117 1.00 280 112 096 279 112 096 250 292 56
Val 290 0.94 071 282 091 0.69 266 0.86 0.65 310 411 81
Met+Cys 215 0.98 0.56 193 0.88 0.50 129 0.59 0.33 220 386 106
Tle 244 0.98 0.74 249 1.00 0.75 232 0.93 0.70 250 331 56
Leu 501 114 094 493 112 092 478 1.09 0.90 440 534 119
Phe+Tyr 452 119 0.80 296 078 0.52 411 1.08 073 380 565 119
Lys 570 1.68 1.29 565 1.66 128 556 1.64 1.26 340 441 100
st 2564 2358 2351 2190 2960 637
EAAI 83.60 76.41 73.81
32/ A FAH) 2.29 3.31 2.38

2.4 TR ASE] K 3 6 £ AL P BiE R B 4B R 3 Bl

YT 3 A 7K 58655 £ UL PN A 2 40 20 A T Y 17
A8 B BR, o 4 0 A8 B BR (saturated fatty acid,
SFA) 4 #h, BAARIFNE AT ER (monounsaturated fatty
acid, MUFA) 5 #, £ A 1f1 F1 g i 8 (polyunsatu-
rated fatty acid, PUFA) 8 # ( 41 % 4 fr /n ) » SFA
A ASBERE, BE S T KEEafg
7K PE % €1 (P<0.05) 5 3 > 7K 15 4% 2 L I} MUFA &
B HEFN I T Ur 7K B £ > B 1L K R B > 5 T A
i, 3 % 2 B % 5 8 3F (P<0.05); w-6 PUFA HF1

NEF 2k B AL 7K 2 96 £ > 0 VR A £ > YK B £, 3 4
KR Z A2 7 8.3 (P<0.05), -3 PUFA & &K1l
KESGHERR, WKHARMK, 3 EZRERDE
(P<0.05) ; EPA (eicosapentaenoic acid) #1 DHA
(docosahexaenoic acid) B Y EKRIL/KEGHA
MAREE RS, HPULA EPA & & Bk LK E&a
B & T4 T 8 & A1 YT K 8§ £ (P<0.05), DHA
B BT /K 85 B A% T R 1L K PR 8 B R 7 Y 5
(P<0.05) , EPA+DHA & & H 14.44%~22.02%,

Bk PR g A 0 I BE R B E R T U K 8 A
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(P<0.05) 5 & A~ 4 A 7 R & & B 1L K P 8 48
> 45 > YT oK S, 3 AN K Z 2 R 8 E

*x4

(P<0.05) ; fa kLA BB I BR & YT /K 8 4 3%
R T B¢ LL1 7K 22 55 £ 0 4 T 5 £ (P<0.05)

T 3RS [5) 7 335 6 A AL PA) B AT R 4 A

Table 4 Fatty acid composition of H. nobilis muscle from different waters of Yihe River

AN R K IBOULIANE 5 R 2L /%

JE Wi 2 - -

YT 7K G SR LK P B A5 o] i Ao,

C14:0 (N EERR) 2.66+0.06° 2.14+0.04° 1.49+0.09*
C16:0 (FEHHAR ) 16.53+0.12° 15.66+0.30% 17.05+0.44°
C18:0 (i f51R ) 5.54+0.04° 6.15+0.11° 10.52+0.23¢

C20:0 (fE/ER) 0.20+0.01 0.2140.01 0.23+0.01
YRR 2 (saturated fatty acid, SFA) 24.93+0.39° 24.16+0.842 29.29+1.15°
C16:1 (kEArmiR ) 8.70+0.16° 4.56+0.39° 4.00+0.222

C18:1n-9¢ (JH7R ) 14.7240.21¢ 10.90+0.12° 9.33+0.18"

C18:1n-7 ( 5¥hiiR ) 4.65+0.19° 3.62+0.09% 3.89+0.10°

C20:1 () 1.63+0.03" 0.94+0.07* 0.93+0.12°
C22:1n-9 (eI ) 0.26+0.07° 0.20+0.03* 0.74+0.01°
BN FIIG IR (monounsaturated fatty acid, MUFA) 29.96+0.36° 20.22+0.17° 18.89+0.422
C18:2n-6¢ (iR ) 4.15+0.12° 3.99+0.09" 3.01£0.04°
C18:3n-6 (y- W JRIR ) 0.16+0.04 0.12+0.01 0.11+0.02
C20:3n-6 ( Ak —JiR) 0.51+£0.05° 0.31£0.05* 0.52+0.03"
C20:4n-6 (464 DU TR ) 2.31£0.05° 6.50+0.09¢ 5.18+0.14°

-6 ZAEHNEWIFR (0-6 PUFA) 7.13+£0.24% 10.92+0.12¢ 8.83+0.16"
C18:3n-3 (a- W kIR ) 2.68+0.06° 3.84+0.08¢ 2.98+0.13°
C20:5n-3 (eicosapentaenoic acid, EPA) 7.52+0.16* 8.91+0.09° 7.77+0.23%
C22:5n-3 ( W HARER ) 1.34+0.04° 2.80+0.08" 3.2840.05¢
C22:6n-3 (docosahexaenoic acid, DHA) 6.92+0.17% 13.11+£0.32° 12.88+0.37°
-3 ZAWHNEWIFE (0-3 PUFA) 18.45+0.33% 28.67+0.56° 26.90+0.41°
LZAMAENTE (polyunsaturated fatty acid, PUFA) 25.58+0.21° 39.59+0.89°¢ 35.73+0.72°
©-6/0-3 0.39+0.05 0.38+0.06 0.33+0.07
EPA+DHA 14.44+0.18° 22.0240.24° 20.65+0.31°
J=San 80.47+0.85° 83.97+1.03° 83.92+0.42°

3 S5 itie

3.1 ARAKERHENAEARS SENESR
BEARRARIE—THE. ARNBENE
B, AT A EENAEME MR EEARN
25, AN EE B RAIEN & 28/ SEYA
RBEARER, AR5, Ak fHETERER
HA—ERXRR ] Rk apRER
RV BT B LK G A W, XS
AR TR RAE B RIFRERFERREKR: F
7 3 A REER, YrKRBERUKAIEER, FKE B
JE, AR5 T B LK 2 AP K AL LB ER, K
Wi, —J7, FrAKKAEE, FEUTKLZTKAE
IR BE R AR T BR Ll K BE A4 T, f o 44 B B B AR
FESREFHARENER; 57w, BILKE
7 SR AR K K KL TR K AR RE , KK R E
FREBTIK, BiFEYSERANER, H&F
KA LA G o B LB R T L B BRI

FE, ST LR NS RS I RE B BRI Z S, YT
7K 88 £ R KA i i Bk 2 R BN A S 1 RE B ve
¥, WXL B RA TR T EanE
TR R RERLRE, Bk, T 3 ki
H UK 8 LA B B B S B R TR B A B & A,
JULPAY il JER TS T B L 7K 2 5 2 70 7 T 6 £
3.2 FRAKERFENASERES SENER
FEREEHROEARH BB, PR —FE
HREMA RS, BERBFR, &8 HRILH)
RI3IREBEREN, Hoh, DREERI S HHL
EHRBRBEENIEMIREZ— RBFFEP 17
L PR = TR 4 S B B HE B W 5 At K ™
KA 7 MR ER ST, HEARS BER,
BT FAO/WTO MUE MM AR ERTERMYESE
AR &, B R GmASREM 1] X T
e FE 8 DAAS W 3 B B B R UL, TE 47T LAFR KD
BETHERBERERAL, s AR EH
FREFIFER . AT, YT 3 7K E AR 4
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A& R R FE, BRIE FAO/WHO #2iHH
WA R, BERFWERK EAA/TAA RTTE
40% LI b, EAA/NEAA W 7 60% L 1561, A BF
3%t EAA/TAA 43 B 3K 38.77%, 40.24% F1 38.11%,
B3R Bl 12 FAO/WHO w3, 5TFHkES mE=
sk PELS) s gl B EAA/NEAA ¥ 60%, 1
BR YT TR 7K S B 2 R AR TR R A R TR H R, U
K85 A ER 1K BESE 2 EAA & B B2 & T9i 8§
1, P B YT 2K 89 AR B LK R A TR R SR
(=R REIE i

B TR AT ISR T H DA R 6]
T sh ¥ & H R+ DAA K4 B & B o E T HRUE
MEEEBRE, AR P, £KE A DAA/TAA S
BT B T 40%, 2 B UT AT £ bR B A 3¢, [RIE,
BEBREHAT DAASERERNERR, FER
EREHERENRINARAEARNEERR
VIR, F R RE s A BEEERY, W
W, 2% B P U I A R EL A 4R B ARG 1 BIPERT
EAAI BIFMh AR EAREFRMEREHANERZ
—o EAAT Yr7K & €755 F B LLI 7K P 85 £ 17 YT 5 £,
Tk, B T AT AR [) K 388 P O K 8 1 B 1 BB 3R B
o BX /R EERRAWRAERTERS, £
B FERHEYMIFREENRERTEED—
SERTB BRI 2] o AR YR BRSE P B LK i LPY F
EER, PR FSCR BT H AR A S 5 £,
3.3 AEKEBEANAKTBRESSENER

JUL P = i 5 R Y 4 AT A B R B T PSS R
R 20, BE S0, BERT ML RN
R [R) 4 % B P R e 5 ML AR S TR o8 =2 [ 467 Bk XL B
gEEYR2, mREARRPIRRES SRR,
7= PUFA R BAL4E, BRI, g BB i 4 B
564 EaRXNAERMEEENITNERIY,

AR AR R B e AR AR B, IRIFR 4N
SFA, MUFA F1 PUFA 3t 3 & %022 g & 25 # R
i, BB BT BE R Ml B 5T & B MUFA RE #5985 .
Perig, MRk B AR R IR Em Y 230 Hoh
LR A A B3 T O A AR R (C16:1) Xof 837 B AR
B HR I E AR ERE T BBk
BRIEZE TN, R A G0 R 2R
YeRI12425] iR (C18:1n-9c) ELA 1A% I i AKF 4
YEFR, T LASS Bl R AR I Y v A JIEL 8 B & 0 I Y %66
Bz 28], Yl A IR K SeR b 4 £ L P 5 S LB R
HER AR AR, VT K8 & JLNAREMR & & &
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