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RE RABHERRAAONTE, ARTHLERARLEMALELRNEHE, MHLLA
RAoFttE, FRER, —HWEHERLHNN 77.47%F 77.53%; #EFAAA LRI Y: Ao
80.56%% 79.38%, EE M 17.01%% 17.67%, B iF 0.87%F 1.20%, K4 1.25%% 1.35%, WM&
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BHSHARAMHaREACRY ENZERER
KBENARN TR PR EYRSHAERRMEE
ERBER, AR AMRERETMERRER
HE AL FERIT, 2007)0, {87 % RILGHFI 3 /L5 1B
K ERIUSF B R LR Fi RBESEN®E
FhH, T RLARENHREHEYES AP 5E
Aot F, B RIESER B S AR RNAE TR
G, SMHANGE. BRMEMTAERE, DN
BIRAEFRBEMA LR SRR KE,
HEMH—PHIEET THERHSE,
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1.1 XR&

F 201043 A 25—26 H, EERFWBRERA
KEFY, BEVRBRG AL RIS 2 8 F, AR
WML HS 6 B, WHILRE,
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#HERGEHA, REABHRE;, WRERBRSSITL
B B AR B W 2% BB B A RO A ST
FETHATRN
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VERAKEEHN TP B 448y
BERS), MENE R HIRERRE. 80 EHR
BMEAEE, Rl kaleRHEETHRZEGB
5009.3-2010), ¥ & H W &k AYL K & & % (GB
5009.5-2010), #H g A W & R A & K i 88 ¥ (GB/T
5009.6-2003), ¥ K 4 W & K F 4 58 ¥: (550 °C (GB
5009.4-2010), AW EXRHELTER LY ENA 100 B
EEOAMK. BB KA RKANESEEESLEARY
YHESSR) ARINEOREZERTERMAE
25 H 37 L-8800 £ A S & B4t 2 (RAKFEHE
HBRPRER, RAEW), WERE A RBEMERN 23.64k].
BRI N 39.54k), B AKILAWEEEN
17.15k3 HE AR RREM KL EP LEEESEAES

B H(E) Brett, 1979), #FEPEMEFRNS SRS
FFEPZEREDEBE-(1 - K2 FE/100)
14 E8REFRMEENFTZE

IR 5 0L 4 5/ R DA H L (FAO/WHO)
1973 2N, KBIILTERAIKBREHPLFTR
FHBRHTE SRR FER IR R (%, dry)(Pellett
et al, 1980)FI 2 8K 1 i A BEEBRAE R (%, dry)(BF
AIF0B, 1980), A AHUT AR TR AR IS
(amino acid score, AAS). k243 (chemical score, CS)
ML E B EMIEB(EAADEMIES, 2004a),

AAS = AREAEERS B(mg/eN) )
FAO/WHOW MrHEMR . P M E R & B (mg/gN)
CS = ﬁ%#unﬁ%@ﬁ #(mg/gN) @)
2R EE LR RAEER Y B(mg/eN)
EAAI = [1002,100b, 100c, ..., 100/ 3)
ae be ce Je

R n FHBEHLTERR N ol b s - j A
ANRAEL RN OFTEER Y B (ng/gN), ae. be.
ce, . je AEBEEARNLTEERTE
(mg/gN),
1.5 ¥iELE

F SPSS13.0 for Windows 4534 % B8 AT
A3, RRMSIEEAR ¢+ B (-Test) WA M EHEAE
ERSEHTERELEMIT, #HARIHEFEA
SEHME AR HEZE (MeantSD)FE R, P<0.05 N EE B FE
xR,

2 GR5HM

21 EBREXERBARGEE

FREEERARMNA . EFHENEERRZ
—. CHEAKME. Sff. EEFE. FAROARET
FOREFSE, 2002), BRSO KEEER SN
566—1640g F1 758—1367g, BIEWHEH XA E
77.47%. (NIE+HERR) 5.97%. ‘B 4.86%. B 2.92%.
B 1.64%. #8 4.16%. # 2.97%., EHEHATEHEA
& 77.53%. (FE+EIR) 5.44% ., B 4.98%. FZ 3.03%,
% 1.69%. #8 4.16%. # 3.17%C& 1).
22 REARSBE S LFEEE

AL LA KA B (80.56£0.78)% . B H
Bi(17.01£0.58)%. BEH(0.87£0.21)% ., HK4(1.25+
0.08)%. TEE HP(0.3740.21)%. HHEME 4.43k)/g
J E/P 26.04k]/g; BEIESENLER K435 B (79.38+
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1 BUBHNAEHENOSRNEREBH(%)

Tab.1 Flesh contents and components (%) of 4. nobilis Black-spot and 4. nobilis White-spot

P BALS (n—6) o F17E88(n=6) ,
] ~ Mean+SD 2R MeantSD

e  76.54—78.37 - 77.47:064  7821—7678 77534049
PR+ B 5.21—7.34 5.97£0.77 5.71—5.06 5.44+0.22

5 4.09—5.65 4.86+0.67 5.94—3.98 4.98+0.67

;4 2.35—3.22 2.92+0.35 3.5—2.74 3.03£0.25

g 1.47—1.98 1.64+0.18 1.79—1.52 1.69£0.1

8 3.44—4.887 4.16+0.52 4.3—3.93 4.160.13

o 2.67—3.17 2.97+0.17 3.31—2.97 3.1720.1

%2 BRUERSARBUAELNS (% #HFREE

Tab.2 Biochemical compositions (%, wet) and calorific values of muscle of 4. nobilis Black-spot and A. nobilis White-spot

F—— ' B35 155 (n=6) ‘ o H L5 (n=6)
; uol Mean+SD AR Mean+SD _
BARK 16.10—17.9 17.0120.58 16.17—20.05 17.67£1.05
i3 0.56—1.29 0.87+0.21 0.72—2.05 1.20:0.47
w5 1.10—1.37 1.25+0.08 1.21~1.43 1.35+0.07
ERB LY 0.06—0.69 0.370.21 0.11—0.85 0.400.25
HEE(E (kI/g, wet) 4.43 4.72
E/P(k/g) 26.04 26.71

1.18Y%. BHFE(17.67£1.05)%. JEH(1.20£0.47)% .
K53(1.3520.07)% ., HEE H1(0.40£0.25)%., HLEE{E
4.72kJ/g } E/P 26.71kJ/g(F 2), BALHIF S IE5 LA
BB ERES, BERAK, HEREE
KB R IRS . BRI ERBR 1Y .
23 SEBMAESESR

HERMWMEANESE, REEEARMRBNR
%, MOFEERETEMALEFRKFRIENE
WAZES, 2002), RAIBKMAE, WEEREER
175, HPaHARLEEER M RIELTEER
8 AR (Trp) H R TR B MRk BAE T, K&
Bt (Asn) 1A B (Gln) 23 BB K i K& E MR (Asp)
ABERG)I(E 3). BUEBHEERISEN
81.32¢/100g, AT E EERPAEREEES, B
HAERIE 15.08%, EERTERMRK, N8 2.1%, 9
FAGRLTFEERPHBEARTEERER, I 10.07%,
WEEEREEHEEZRLEH(E/TAN 49.25%,
VEERERESELTFEERSE W HLEENE)N
097, LEFEERE BEAMEILE/TING 2.62, &
REERER 29.13g/100g; AAEMEERE SR
86.63g/100g, HFAEREBEES, VHERXSTEE
14.90%, BREME BEIE, L& 1.87%, 9 FAKLT

ERMPBERSERE9.85%), HEMRBRIEQ2.09%),
DEEERDE HERRLELAI(E/TA)N 48.53%,
VEEERSELFEERZ WEE/NER 0.94, 2
TEEARES BANREEILETNYG 2.67, BEREER
& 31.57g/100g,
24 SEHEFNEITESN

MENHTEERYS, BRIV HEEARER
MESEAREEAANEEREEEES,
2004a), 4 4% BAESE A AL UL R O P E BRI
FEETHBRRL 16, HIBREBRAT I EEER
RZETH, A% FAO/WHO TE4FRUERE R DL o 0
BEARMEERERTE RSN S LS LA
W EER T (AAS). L4 (CS) LT BT
B(EAADGE 4), TRBEHMOEBLFTEERS
BB R TYEE - FRRERN WHO/FAO 1.

3 itig

HaRRENAKRAZ~, BIRKFHNTE
M, XMBRRAREs ZATESRA YR
#) (non-traditional biomanipulation) (Xie et al, 2001;
1, 2003), ABFF P RIESHN G EH AR RKEE D
B8 36.3—52.2cm 1 41.4—48.9cm, B FEF EHH
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%3 BHBSHEMURRTEHEENNEERS E(@/100g TH)

Tab.3 Contents of amino acids in muscle of 4. nobilis Black-spot, A. nobilis White-spot, and 4. nobilis from other
producing area (g/100g dry)

PN ‘ L -Yia ] SPi7 | AU T A et B
AR BEA%m% SR TA%% AR AR SR HAE®% AR A%

FLER" 8.38 10.30 8.79 10.15 6.46 9.92 6.49 10.23 9.62 11.22
28R 3.39 4.17 3.60 4.16 2.88 4.42 1.99 3.14 3.5 4.08
BnEB" 12.26 15.08 12.91 14.90 10.33 15.86 10.67 16.83 14.67 17.12
RER 4.72 5.80 5.67 6.55 233 3.58 2.35 3.71 2.72 3.17
HeEm" 3.80 4.67 4.77 5.51 3.63 5.57 3.89 6.13 4.52 527
mER" 4.69 5.71 5.11 5.89 421 6.46 4.42 6.97 5.25 6.13
AR 1.78 2.19 1.62 1.87 2.58 3.96 2.19 3.45 3.21 3.75
WER 225 2.77 2.13 246 0.50 0.77 0.37 0.58 0.49 0.57
HEAR" 4.93 6.06 4.79 5.53 3.29 5.05 3.53 5.57 4.42 5.16
EER" 1.71 2.10 1.81 2.09 2.04 3.13 2.03 3.20 2.53 295
BEEM" 4.99 5.03 4.24 4.89 3.08 4.73 3.29 5.19 4.37 5.10
rE®" 6.52 8.02 6.83 7.88 5.67 8.7 5.40 8.52 7.58 8.84
FE R 4.16 5.12 4.31 4.98 2.79 428 2.84 4.48 3.98 4.64
BER 8.19 10.07 8.53 9.85 6.01 9.21 5.31 8.37 7.67 8.95
HER" 2.16 2.66 2.35 2.71 1.92 2.95 1.66 2.62 2.19 2.56
HEm" 3.77 4.64 4.01 4.63 3.08 4.73 2712 429 3.84 4.48
mER" 4.52 5.56 5.17 5.97 433 6.65 426 6.72 5.15 6.01
ERBEER 41.27 50.7% 44.59 51.47 32.92 50.55 3237 51.05 43.98 51.31
DEFEER 40.05 49.25 42.04 48.53 32.20 49.45 31.04 48.95 41.73 48.69
BIREER 29.13 35.82 31.57 36.44 24.63 37.82 25.47 40.17 34.06 39.74
BEER 81.32 100 86.63 100 65.12 100 6341 100 85.71 100.
E/NE ' 097 0.94 0.98 0.96 095

B/TN 2.62 2.67 2.24 2.43 2.28

EAAI 77.98 79.61 59.59 57.21 77.60

W mREREER; ORUEEER, ETA NOBEER L EERSENLI(%); ENE HLFEERSHELTRERZLME;
BTN B S0 S S R TLE U BAAT @AM 8. (1] (KIEEER, 1990), [2] (36 E%, 2006), [3] (BB &, 1998)

F4 BEURANALSIEAERSByeNUREERITS. AFES ML BEEMREN
Tab.4 Contents of essential amino acids (mg/gN), amino acids grade point, chemistry grade point, and EAAI of 4. nobilis Black-spot
* and A. nobilis White-spot

ORI & B(mg/gN) AAS cs

7 VA B  BEEAKR WHOFAO 93 Spi7 | ViR ZYi3: ]
RREER 256 265 331 250 1.02 1.06 0.77 0.80
RER 408 427 534 440 0.93* 0.97%* 0.76%* 0.79%*
HER 236 251 292 250 0.94** 1.01 0.81 0.86
HER 308 299 411 310 0.99 0.96* 0.75* 0.73*
HREARBER 544 550 386 220 247 2.5 1.41 1.42
EHARBEAM 852 849 565 380 2.24 223 1.51 1.50
BER 512 533 441 340 1.51 1.57 1.16 1.21
a4 3116 3174 2960 2190 - - — —
HEEKREE%) 49.25 48.53 48.08 35.38 e - e -
EAAI 77.98 79.61 — - — - — -

H: RE— R EER, R R RAREER
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0.05), VT %) 4 34 05 G 7 19 UL A9 2 4k AR 43 P BB
RS, Rk BT R EZ L, EHE
E%Q004b)EFF T BEE A B B RAAFEER
BARFA RAKOBHEILAE AR S MBBEZRAD
BE(P>0.05), MBKELEZ(NIN)VERREAZRA
AR 25 B H AR AR R K O B AR UL PR A 4k i A0 #
Bt 2 5 B E(P<0.05), FEKAMIEHSRBSHKK
AALRAMEAR X, B RIS B LR R S R
MBEERANEEZNETFEREER, AR
#H— R
3.1 EEMMX5SE

R EEROFBELEMR(Gl). RLHEBK(Asp).
- HER(Gly). WEM(Ala) 4 #, HH Glu, Asp B2
SEBRAVARIF R B RR, H LA Glu IEFIRER, T Gly.
Ala BREHIRNFMEHERR, WE 3 TR, RIEH
4 MR HREERNTY S BISMRET OES, ER
17 T R DU A R, SR N AL B b
SEMSE. EERLEWE TR, T
BT PSS, BASMAESNLEEERSER
BERLEETNYE T =M a6, KN
PEE I Fo QB AL S AN 3 B8 A BT KUK o
32 EFMEITME

HEMIE(AAS) RIS PR (CS)M AR i A
R T & R RAAFROER . LBEEERBH
EAADE M Y E RMENEHRIEZ—~, BU
BEE L ELERERR NS H RN L%, 2008).
RIEAAS, BESME—BHHEAERITER, 5
TREERR NS ER; AL HE —RE R
EMAEER, BERNVESE ZRHIHEEER, TN
CS X&, BILGHM A LAY E— B BRI N
BER, BERIWELANE_REEEER. N
i b8, 7ExT BB ARGEA B R MAT RS TR,
RiNGEARERMAHEAER, Y-S REEMN
REFRME, B XLTEERIEBEAAD, BIEHH
EAAI {8 (77.98) % T H1E8E Y EAAI {H(79.61), H
PR FHE 7 H 85 RO 59.59, T 57.21,
¥4 77.60),

4 Hik

ABFR AT BRGS0 2 7B 50 A A 4L AL
SERMBMM A, T EX & RBIEG MG LR
LEFRMA R BENIR IR A E, B

REREXW: BUGMALHBERELRIBGN

#; BERFE, EERMEF2, LFEEMNLE
B A4S FHO/WHO SRR EER S EAER
BEMNEALAMLEEERSELFTEERPILE
£ 40%ZE 4 FIFE 0.60 LA _EROBESR)(HIEHSE, 1995); &
8 17 MEEARESER. I FAKRLTFEERSE
REEASE . NMEREERSERRELSEY
NTF EESAE R bR, (0 RACHE R T B AR/ B
BUSRUBRLEEER/FELTEERYATEIE
B[ bR EP>0.05)]; H LSRR
REHEERIFER. RERMFEAR, HPHK
B RS — BRI E R (BB MV i o RIS —
R EER I EER) BESLIFEAERESBA
MR RO BRERERYNTFEES, HY
KTHES S ck 3), BHUEFTR RARBES
11 B 88 R T R B R SR A L B IR OK SRR
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ANALYSIS OF NUTRITIONAL COMPOSITIONS AND EVALUATION OF
NUTRITIONAL QUALITY OF MUSCLE OF ARISTICHTHYS NOBILIS BLACK-SPOT
AND ARISTICHTHYS NOBILIS WHITE-SPOT

YANG Pin-Hong"*?, WANG Zhi-Tao"*, XIA De-Bin', LI Meng-Jun®?,
XIE Chun-Hua®*3, LIU Liang-Guo!, WANG Wen-Bin'

(1. College of Life Science, Hunan University of Arts and Science, Changde, 415000; 2. Hunan Province Marine Products Engineering
Technique Research Center, Changde, 415000; 3. Dahu Aquaculture Co., Ltd., Changde, 415000; 4. Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan, 430072)

Abstract In this paper, measurements were made on the ratios of flesh in whole body and the biochemical composition,
energy and amino acids of muscle in the F, generations of Aristichthys nobilis Black-spot and 4. nobilis White-spot, which
were newly breeding fishes originally living in the four major Chinese carps breeding site in Changsha. Samples of 6 indi-
viduals of each group were collected. The ratios of flesh in whole body of 4. nobilis Black-spot and A. nobilis White-spot
were 77.47% and 77.53%, respectively. The biochemical compositions (%, wet) of A. nobilis Black-spot and A. nobilis
White-spot were that: the moistures of muscle were 80.56% and 79.38%, protein 17.01% and 79.38%, fat 17.01% and
17.67%, ash 1.25% and 1.35%, non-nitrogen extract 0.37% and 0.40%, the content of energy were 4.43kJ/g and 4.72kJ/g,
while as E/P were 26.04kJ/g and 26.71kJ/g, respectively. Seventeen common amino acids and nine essential amino acids
for human were found in the composition of amino acids of muscle.

In the dry sample of 4. nobilis Black-spot, the total content of amino acids, which was 81.32g/100g, the content and
ratio of essential amino acids, which were 40.05g/100g and 49.25%, respectively, the content and ratial of 4 kinds delicious
amino acids, which were 29.13g/100g and 35.82%, respectively, were lower than that of 4. nobilis White-spot, with
86.63g/100g, 40.05g/100g, 48.53%, 31.57g/100g and 36.44%, respectively, Whereas the percentages of essential amino
acids in total amino acids (49.25%) and essential amino acids to non-essential amino acids (0.97) were higher than that of
A. nobilis White-spot, with 48.53% and 0.94, respectively, however all the differences mentioned above were not signifi-
cant (P>0.05); According to nutrition evaluation [i.e., the amino acids score (AAS) and chemical score (CS)], the limited
amino acid of 4. nobilis Black-spot and A. nobilis White-spot were valine, leucine and threonine, while the first limited
amino acid was valine, with leucine as the first limited amino acid of 4. nobilis Black-spot on the basis of AAS; The es-
sential amino acids gram to total nitrogen gram (E/TN) and the essential amino acids index of 4. nobilis Biack-spot were
lower than that of 4. nobilis White-spot, with 2.62, 77.98 and 2.67, 79.6, respectively (P> 0.05), but both of them are
higher than that of 4. nobilis from other producing areas, indicating that: both 4. nobilis Black-spot and A. nobilis
White-spot, the new kinds of freshwater fishes with better nutritive value and raising value, deserving of exploitation and
utilization and have a good economic prospects.

Key words Aristichthys nobilis Black-spot, Aristichthys nobilis White-spot, The ratio of muscle to body, Nutri-
tional composition, Amino acid, Nutrition evaluation



