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FER T4 CRER G, FIWROK AR 2R 3R 5% FE 1
ISy, E SR 58 AR A A T R, 2o o o) A
HERR A RE, FEHEAT UN S AR K B BT 2=
HAE (M EREE T 1.
T IVEAATV ) 0 s % i & I B A A
AT R E . K. MR E R A KRR e
CKE £ 23 590 °90.1 cmA10.01 g)o X B AR HEAT 5, I
G JE V9 0 73 5 o 1 R TR B, 4% DA A SR E S L
ik & & % %(Gonadosomatic index, GSI)=(E iR F/ 5
PR E)x100.

1.3 EFRAIENE

{88  Labcono % T-/& 5%, B4, T RF,
EL-1045 #B47, HIZL-8900% 2% 4r HT1X, Varian
450-GCHY S AH 1B A (£ B TL /1%~ 7)), Eppen-
dorfF2 ¥ 2%, Milestone ETHOS 1 % V4 filt &2 4¢, BU-
CHIZL K & AXK-360, JiEim e 1%, SB-5200DTiH
FEE VLS

R TF A W PR R B R [R] B 4 1 B A
PEFNRREPE R (5 10 )NLIR & )5, R B 2SR
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FELRAT, F T8 378 b

FEAE IR A I e K23 e SR PR R R T
175 (GB 5009.3-2010), R & [ & R H Mz PR
5E BJ2(GB 5009.5-2010), FHLAE I 52 K F 2 K4
FEVE(GB/T 14772-2008), K53 I € K FH 5 dr #y J
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KHEGB/T 5009.124-2003 /5 1E7E H SZL-8900 = H &
FETR Iy T A RUBE R AT 1 7R 38R & B I 5 o
KHEGB/T 18246-200077 2 F 2 Z50BUAH i 38 X

5 HEAT R R B I
JIg 0 % 10000 5 b K FHGB 5009.168-2016 5
T, A5 SR T SO s i 7 R 2L 1, 45 g 7 R A
Xof B B AR R FH TR AR A — fhvs
14 EFmMBIEN X
WHTE Y FEaEREE G T EARPR
R T, IRYEFAP/WHOUK £ 5 A b 4 44/ 7
TPAHAL)1973FE W TR b U (mg/g
N4 R 2R A R R SR A 3 (mgy/g N2> Bl LA
TAR AR (AAS). 2 (CS) "

aa
AAS =
AA (FAO/WHO)
aa
CS=—"°"
A4 (Egg)

o, aa N SBEFE o 1) 0 75 2 B2 R % B (mg/g N);
AA(FAO/WHO) AFAO/WHOW- 7 b 5 2 A 7] A
TR 7 (mg/g N), AA(Egg) 94 i £ 1 v [7)
IR i (mg/g N), noN LI 06 75 2 R AN 4,
A. B, C DHREFNLAE A0 FEER S &
(mg/g N), AE. BE. CE---IEN4XY & 5 (5 1) b
TR S E(mg/g N).
1.5 HIEAIE

Ko ab 2R F e iE 2 BT ESAS 9.1 F1Excel
2010} 5256 45 AT Ge it o0 4, Bl 7 280N
B[R Z /> BT (One-Way ANOVA), &5 B LLSE 1 {45
22 (Means+SD)3R 7, P<0.05 47 57 i 3% .

2 HRSIE

21 FRIMRAEMEREEMIREEMFIE
PR MR RBT

Py A YT R B YRR R B SRR A
FHRPR LR TR 20 BEAE B AR BT RUFPEIR K &
(T —V ), #EPE A4 (19.63+1.15)—(23.40+
1.54) cm, 74K (19.63+1.15)—(20.84+1.44) cm, /A5
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Tab. 1 Basic information of female C. mystus in Oujiang River at different gonad development stages (n=30)
SHME  pllnn Bodyloogh Bodyweight Gomadwegn AR BRGNS
(cm) (cm) (g (8

20195 H6H M ) 23.40+1.54 21.21+1.61 43.67+0.44 0—5.50 0—9.89 I3, AR
20194E4 H30H 22.72+0.88  20.66+0.87  40.62+6.42 7.35+2.06 17.86+3.19 139, T

201945 H6H(TF)  23.29+1.07 21.25+1.02 49.23+7.18 11.18+2.48 22.68+3.48 IR, TITHA
201945 H9H 19.63+1.15 17.53+1.34  28.70+1.83 4.15+0.52 14.50+1.82 T4, T
201945 H15H 21.81+0.82 19.68+0.87 36.00+4.4. 7.16+2.18 19.73+4.83 . VI
2019454 17H 23.09+1.54 20.84+1.44 46.55+9.57 10.32+3.53 21.88+4.44 IR, TR
201945 H24H 22.31+1.60 20.04+1.48 43.28+7.88 8.98+3.05 20.69+5.57 IVEA
201945428 H 22.97+0.98 20.82+0.90 48.34+8.17 10.48+2.47 21.45+3.11 VI
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Tab. 2 Basic information of male C. mystus in Oujiang River at different gonad development stages (n=30)

oS L3N PR

PR E R

Safgﬁgg rt?me Full length Body length Body weight Gonad weight Eéij;”(%f)& G()‘Lia%% gfv%lﬁiiﬁen t
(cm) (cm) (8) (g)

20194E5H6H 15.93+0.83 14.38+0.80 12.25+1.58 — 1
201945 H9H 17.52£1.16 15.66+1.00 15.41+3.04 0.66+0.25 4.24+1.23 I, T
20194E5H15H 19.6120.92 17.69+0.90 24.20+3.88 — I 34
20194E5H17H 19.69+1.11 17.61£1.19 24.5643.75 1.24+0.40 5.07+1.68 T8 TITHA
201945 H24H 19.96+1.55 18.05+1.46 25.04+5.86 1.07+0.38 4.45+1.84 VA
201945 H28H 17.8342.00 15.92+2.03 18.39+4.61 0.81+0.52 4.25+2.09 IV

(28.70+1.83)—(49.23+7.18) g, MR H0—5.50 g; HE
PEAS A4 K:(15.93+0.83)—(19.96+1.55) cm, 1A K
(14.38+0.80)—(18.05+1.46) cm, 1A H (12.25+1.58)—
(25.04+5.86) g, T I B10—(1.24+0.40) g. £ XM
W B FE R, GSII i KB, MEfVEIR R B R

90—(22.68+3.48)%, M4 I &K B N0—(5.07+
1.68)%.

22 AEMBREABEMBRBFERNIRGAIARELRE
FRRR T T

AN RV iR B B B AR TRV R UL Y R K
gy MEA MR KR 7> BEAE FRRY, 4R
* 3. NMERONELE [ —V IR, R
WK SRS LB, N (78.77£0.62)%—
R3 FEMREENERFENIRENA—REFRR IR
(FRE, n=3)

Tab. 3 Comparison of Nutritional components in muscle of C.

mystus in Oujiang River at different gonad development stages
(Dry weight, n=3)

KA
H W
5 Gonad /K4y R4y Crude HHLAR 7
Sex develo- Moisture Ash . Crude fat
pment protein
stage
i [ 78.22+0.62° 5.77+0.22° 78.77+0.67° 15.60+0.30"
I 79.58+1.14° 6.64+0.32° 81.50£0.20° 11.7120.53
M 79.98+0.33" 7.28+0.08" 82.74+0.10° 9.86+0.56"
IV 80.31£0.07" 7.12+0.13" 83.67+0.42° 9.21+£0.31°

V  81.34£0.39" 6.63£0.18" 86.16+£0.86" 6.62+1.02°

it I 81.57+0.35" 4.81+0.14° 86.68+0.88" 8.52+0.73°

I 81.10+£0.21° 5.33+0.18° 83.48+0.65" 11.66+0.43"

I 79.14£1.41° 7.9540.31° 81.67+0.40° 10.16:£0.46°

IV 78.09+0.29" 6.68+0.27" 79.09+0.10" 14.5620.38"

V  76.47+£0.28° 5.80+0.12° 74.78+0.35° 20.56+1.38"

e L&A RN R AT, A TR 2

(n=3), [AIBUHE EARAN R 7 B3O8 A 3 22 5 (P<0.05), # A A
[R A BE N 2 A R (P>0.05); T [H]

Note: Results are given as means (%, dry weight) £SD (n=3).

In the same row, values with different letter superscripts mean

significant different (P<0.05), values with same letter superscripts
mean no significant different (7>0.05). The same applies below

(81.34£0.39)%. M MMEMKEREKE [ —V AL
b, KL K& 8 2 T B, N(81.57+
0.35)%—(76.47+0.28)%.

TEBFAE RV IS BN SR F 1T — VIR
T, RV JILPR A R I 5 3 T a3, R(15.60+
0.30)%—(6.62+1.02)%, [TTHA K155 LA o g &
BT MEZERARE, Fofd ok a B IHET Feas R
IR (P<0.05). M0 P AR YT R 2 10K SN R &

[ — VI fE s, R e & & 53 LT
%, N(8.52+0.73)%—(20.56+1.38)%, & — K B It
B T2 53 2.2 (P<0.05) .

2R F DL 07 A AR TR D e ORI, AU
WL B A & AR S IR & R B A R 1
s, WEF AR HE A ISR E T —V B,
AR FEARSEEWNEE LABEHR, A
(78.77+0.67)%—(86.16+0.86)%. fij BT A& KL yL R fi%
ARSI RE 1 — VIR R, KA &
HREEZEENEBH, 5(86.68+0.88)%—
(74.78+0.35)%, & — K & BT W) T B 45 R 53
(P<0.05). UtAh, BPARRTTME. e REFLE IR & B
HREF Ky E R ERIET A, 1 IR S
i, M— VR %,

2.3 FRIMERA B MR B4 BT R EFAL A | A ER
HRR SN

AN TR R R B B BT AR YT R B5 JUL PA) 38 )
RO 18 P SRR, Forh & 8 Fh N A TR S LR
(EAA). 2FhF 00 T B R (HEAA) FI8FhAE A 75 &
FEBE(NEAA). R 47T, 78 B A KLV RS i £ O
BHRE 1T VSRS, MHF RS MR RER S E
52 RIS, RERER G REEE LT, N(72.55+
1.79)%—(84.26+1.71)%, SMEA LA E A& &
BAEHA—E . B STT R, 78 B A RV S
FEERE | — VLR, NIRRT
BEYETNREY, DEERSERE TRES, N
(83.27+1.17)%—(75.291.05)%, S5k ta L AL E A

Ve AR A— B
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AN TR B R P B P S A T PR B UL PR 2
PR 2H B TE R KAR AL, MEf ILAIEAA/TAAN(37.88+
0.32)%—(41.66+0.44)%, EAA/NEAA Jy(81.14+
1.10)%—(82.47+1.39)%; M JLAEAA/TAA N
(40.30+0.69)%—(40.94+0.29)%, EAA/NEA A
(79.2442.70)%—(81.37+1.03)%. 1 PIRIE (1) 6E 25
FERE SR A IR (B ARGy, REE B Asp. H
AR Gly AR Ala) 4 AN & A 0K, BFIRE
BRI 5 R R R S B 4 PR, R TE g e ff
o HPARRIVT KU UL A 4 i R S i 7 2 v 1t
FF AR 53 AR SR> R 4 S B> TR = B> T 2R
FERF AR RV REFME R ON SR E T — VIR, L
WHERIERNE T SEHE LABR, A
(29.25+0.18)%—(31.87+0.31)%, WL Sk HE 1R
B 78 EN(38.2340.32)%—(38.89+0.29) %
FEBF AR BV R RS SR B T — VI, LA
BEIRARER S EE B, 9(32.06+£0.25)%—

(28.22+0.62)%, NIAH 2REER S & H S ' N H
738 B N(38.06£0.39)%—(38.90+0.12)%.

B TS IR VR R AN A
KB, MMUEHER S B &K, EEE R E
EBE B VAR R R R A R . A
) A B B B B 2B RV RV LA 6 2 1 08 TR e

I 6, B AASTICSHRHE, ANFPERR KR & M
E“Eﬁﬁélzmm&& Tef JR S5 JUL PAT R 5 — R i 4 2 ik

PR 150 R B I, UL PR 55— BR ) 1k e B T 250 FR B
FR(Met) R 2 FR (Cys). Z LR VAN REFL 0T
B R RETHER IR B (1 — V)RR R BTt
s TR A RS R (1 — VB AR 2R %
FEE
2.4 AEIMRE B EREF 4 BT R ETAL A A BhER
LHRK

AN TR M R R B B B A I R £ L
FH IE) R 2510 i 7 R 425 R, L w1 R 7 R (Satu-

x4 FRMEREEMRFEEIRGHENASERERSEE(%TE)

Tab.4 The amino acid components in muscles of female C. mystus in Oujiang River at different gonad development stages (% Dry weight)

s PR, TR B I B
A ;\%E?S%%H Aﬁﬁ@ﬁj{% q Gonad stage
t
mino acid category mino acit 1n I H HI N V
WERIEFREAA Z 5 M Leu 6.39+0.06" 6.6120.11° 6.76+0.04" 6.84+0.11° 7.13+0.17°
AR ]le 3.61+0.04" 3.66+0.16" 3.69+0.10° 3.75+0.17" 3.88+0.18"
F i & R Met 1.69+0.02" 1.76+0.15" 2.01£0.06" 2.04£0.10° 2.16£0.14°
TN % ¥:Phe 3.31+0.05" 3.46+0.12" 3.42+0.12° 3.48+0.08" 3.6340.10°
JRE B Thr 3.6240.07" 3.75£0.07° 3.8140.04™ 3.8940.06° 4.010.06"
S B Val 4.060.06 4.14£0.06™ 4.19+0.03" 4.27+0.09 4.36+0.07
T2 R Lys 7.46+0.12° 7.84+0.05° 7.96+0.06" 8.09+0.09° 8.41+0.12
&M Trp 0.64+0.01° 0.68+0.01° 0.71+0.01" 0.73+0.02° 0.78+0.03 *
b T A FEFRHEAA YA % fRHis 1.73+0.05" 1.71+0.07" 1.73+0.07" 1.76+0.05" 1.91+0.04°
KA Arg 4.84+0.07" 5.05+0.06" 5.1620.07° 5.26+0.03° 5.42+0.04°
e b TR A FEENEAA BAFRGlu 12.54+0.2° 12.98+0.0° 13.24+0.1° 13.5040.0° 13.89+0.1°"
FAE W Asp 8.16:£0.10° 8.36:0.09" 8.4120.06" 8.71£0.17° 8.82+0.07°
2455 4 Ser 3.04+0.06° 3.19+0.10" 3.27+0.02° 3.31£0.09" 3.46+0.07°
HEEKGly 3.77£0.05 3.79+0.15 3.8620.05 3.9620.10 3.92+0.05
FE M Ala 4.78+0.10" 4.97+0.04" 5.04+0.05" 5.14+0.04° 5.25+0.09°
2B Cys 0.69+0.02" 0.72+0.07" 0.74+0.04" 0.77+0.04" 0.80+0.01°
ik & BR Tyr 2.19+0.03" 2.38+0.09" 2.43+0.06™ 2.43+0.14% 2.60+0.10°
i 2 B Pro 2.7040.00° 2.78+0.08" 2.86+0.08™ 2.954+0.04° 2.954+0.02°
HEERTAA 75.29+1.0° 77.8240.4° 7927+022°  80.86+048°  83.27+1.17°
tA AEES ¢ c a
EA%\ LS 30.78:036 ¢  32.55:0.36 32.55:0.14%  33.09:043°  34.36+0.76
| 37.88+0.32° 39.84+0.32° 39.84+0.23° 40.78+0.18" 41.66+0.44"
EAA/TAA(%) 40.910.44 41.06+0.44 41.06+0.28 40.90+0.33 41.22+0.40
EAA/NEAA(%)  81.25%1.37 81.71+1.37 81.71+0.81 81.14+1.10 82.47+1.39
= = 23
igfﬂ}%@i 29.25+0.18" 30.55+0.18 30.55£0.12°  31.3240.33" 31.87+0.31°
=] ()
IR 38.89+0.29° 38.53£0.29°  38.53x0.07° 3872027  38.23+0.32°

S (%)
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x5 TRMHRLAENREFENIRASERNASERERSSE(%TE)

Tab. 5 The amino acid components in muscles of male C. mystus in Oujiang River at different gonad development stages (% Dry weight)

‘ Py
AR AR e
Amino acid category Amino acid kind I n m v v
DR EFEREAA HHMLeu 6.96+0.00" 6.87+0.03" 6.91+0.04" 6.49+0.07" 6.06+0.22°
e e 3.84+0.12° 3.76+0.15" 3.73+0.10° 3.59+0.11° 3.3240.23°
i BR Met 2.07+0.02° 2.01+0.04™ 1.94+0.22% 1.80+0.03% 1.680.05°
KR e Phe 3.77+0.08" 3.54+0.04° 3.63+0.03" 3.38+0.05° 3.14+0.15°
752 % Thr 4.03+0.08" 3.98+0.04" 3.95+0.06" 3.6840.08" 3.55+0.03°
R Val 4.44+0.10" 4.29+0.10" 4.28+0.04™ 4.07+0.09° 3.84+0.20°
A Lys 8.25+0.02" 8.13+0.08" 8.23+0.02° 7.71x0.11° 7.26+0.16°
B Trp 0.61+0.02° 0.63+0.02" 0.67+0.01° 0.720.01° 0.76+0.02"
P FHHERHEAA 21 % B2 His 1.83+0.03 ° 1.80+0.06 ° 1.83+0.01° 1.75+0.03 ° 1.65+0.06
KR MR Arg 5.50+0.02° 5.41+0.03 5.30+0.06 " 4.99+0.10 4.74+0.04 °
Apt T B HEBENEAA HEMGIu 13.95£0.10°  13.68+0.06 "™ 13.56£0.09"  12.8040.21°  12.15+0.24°
REAIRAsp 8.75+0.26" 8.86+0.04" 8.75+0.04" 8.20+0.12° 7.83+0.32 ¢
2 5 R Ser 3.4240.11° 3.39+0.10° 3.41£0.07° 3.1240.12° 2.9620.09
HR MGy 4.08+0.05" 4.03+0.08" 3.8620.11° 3.84+0.13" 3.58+0.01°
NEMRAla 5.28+0.02 " 5.20+0.07 " 5.25+0.08 * 4.93£0.12° 4.65+0.08°
&R Cys 0.73£0.05"  0.78+0.08" 0.79+0.00" 0.7240.03"  0.68+0.03"
BE R Tyr 3.62+1.77 2.57+0.20 2.65+0.10 2.27+0.14 2.15+0.06
JifiZ 2 Pro 3.06+0.00 * 3.02+0.04 * 2.96+0.07 * 2.75+0.07° 2.62+0.00
MEIERTAA  84.26x1.71° 82.02+0.25" 81.72+0.03" 76.79+1.09" 72.55+1.79°
Eﬁ;ﬁgg\%@ 33.95+0.11° 33.20+0.28" 33.3340.30" 31.43+0.34° 29.61+1.01°
EMBEER  42.89+1.61°  41.54+0.23" 41224023"  38.64£0.70°  36.62+0.69°
EAA/TAA(%)  40.30+0.69 40.48+0.27 40.79+0.36 40.94:+0.29 40.80+0.41
EAA/NEAA(%)  79.24+2.70 79.93+1.03 80.85+1.16 81.37+1.03 80.83+1.39
é?ﬂgﬁ%%g 32.06+0.25" 31.78+0.15" 31.4240.08" 29.78+0.55" 28.2240.62°
é‘é%i%ﬁg M 38.06£0.93° 38.75+0.17" 38.44+0.1° 38.77+0.19° 38.90+0.12°
rated fatty acid, SFA)11FH, &5 i 7R = & 1944.50%— S ] YSFA £X YMUFA [ YPUFA
54.42%, B 1 —V I ETFT9.30%; SRMABIER S5 5 oo
(Unsaturated fatty acid, UFA)SFH, &5 g I & = & 1 g § § 60.00
35.47%—45.93%, 1 | — VI FIE 7 1046%; R 22 4000
YRR 5 R (Polyunsaturated fatty acid, PUFA)9FH, g %% 22'32
BT B 07.99%—13.32%, {1 I L7 ESE I vV

15.33%, 1 HIT—V AR FE 172.85%. HE 1A,
AN R A 7 oA BB R 1 L A g s 5 ok &R
Y SFA>YMUFA>Y PUFA.

PERR R B AN [FI B B 11 B A YT R 2 £ JUL A
A AR RIS g R 23, HorR Y SFA10F, /&5 i
JI R B 42.02%—48.92%, H 1 — VI R T
6.90%; YUFA4FH, 5 NEITHR = & /32.76%—44.74%,
H 1 —V#ETFT711.97%; SPUFAOFY, & I i &
SMEE113.48%—18.88%, H [ —V I N % 75.38%.
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Fig. 1
mystus in Oujiang River at different gonad stages

The fatty acid components in muscles of of female C.

iR &5 8% 2 NY SFA>Y MUFA>Y PUFA.

f P 3FNE 4TT 5N, MR B A FIBY B B A
BRI R LRI SFA R 2 LLC14:0( R 55 1R
C16:0(FFAEIR)FIC18: O(FE IR TR ) v =, M f1 =& &
EE3.42%—42.89%, M —F 5 EAE3.03%—
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Tab. 6 Protein nutrition value score in muscles of female and male C. mystus in Oujiang River at different gonad development stages
AN VT 43 BPHLUR B M B R R BB
PR A, FAOIT/r 1 (5N Ovarian development stage Testis development stage
Evaluation Ami 1?8 acid FAO scoring Whole egg
model model scoring 1 1 I vV Vv I I 1 IV vV
model
ASS P& B Thr 2.5 090 094 095 097 1.00 1.01 1.00 099 0.92 0.89
AR Val 3.1 082 083 085 086 0.88 089 0.86 086 0.82 0.77
H i 2 iR Met+
IR EFICys 2.2 0.68 070 0.78 0.80 0.84 080 0.79 0.78 0.72 0.67
e Rlle 2.5 090 091 092 094 097 096 094 093 090 0.83
M Leu 4.4 091 094 09 097 1.01 099 098 098 0.92 0.86
Ji & B2 Pro+
A A B Tyr 3.8 090 096 09 097 1.02 121 1.00 1.03 0.93 0.87
AR Lys 3.4 137 144 146 149 155 152 150 151 142 1.33
R Trp 0.6 0.67 071 074 0.76 0.81 063 0.66 0.70 0.74 0.80
Cs 755 B Thr 2.92 129 134 136 139 143 144 142 141 132 127
HE R Val 4.10 1.04 106 1.08 1.09 1.12 1.14 1.10 1.10 1.04 0.98
A 2 i Met+
kA ICys 3.86 070 073 081 0.83 0.87 082 0.82 080 0.74 0.69
e Rlle 3.31 1.13 114 115 117 121 120 1.17 1.17 1.12 1.04
TR Leu 5.31 125 130 133 134 140 137 135 135 127 1.19
JifiZ B Pro+
WA G B Tyr 5.65 1.00 1.06 1.06 1.07 113 134 1.11 1.14 1.03 0.96
AR Lys 441 1.82 191 194 197 205 201 198 201 188 1.77
ER Trp 0.99 0.64 068 071 073 078 061 063 0.67 0.72 0.76
_ [CIYSFA =Y YMUFA 3 YPUFA T 60 e C16:0-a-Cl4:0 = CI18:0 1 50
ﬂﬂﬂ 5 5100'00 (] ] ] ] ] <LE[(:§ }:’ 557 . .
S = NN ®e2s50¢f 3 o 140
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Fig. 2 The fatty acid components in muscles of of male C. mystus
in Oujiang River at different gonad development stages

48.97%. KfFHEtTE I —V R Bt fEH, YSFA
FEE TS, P ULACI4 0fICI6 05 2 2 i
Z T3 (P<0.05), TC180 LW & I B 38 . R ik
HEfREREE 1 — VIS, YSFATEZE TR
%, A LACI4:0. C16:0MICI8: 0% & K&
EZLIRTN

FH ] STTEN, PR AR R B AN [FIBY B B AR BT R
i () LAMUF A FEZLLC16 11T (KR A M R ) Al
C18:1n9c(FHIR) N E, Mith —F H EE4.75%—
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Fig. 3 The main saturated fatty acids contents in the muscle of

female C. mystus in Oujiang River at different gonad development

stages
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EPA)MIC22:6n3(—+ Z Bk /S Hi R, DHA) N T, &E
fh —H S BAE2.25%—8.85%, Hifh —FH G EAE
4.12%—12.39%. REFHEfALE [ —V K E SR
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Fig. 4 The main saturated fatty acids contents in the muscle of
male C. mystus in Oujiang River at different gonad development

stages
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Fig. 5 The main unsaturated fatty acids contents in the muscle of
C.mystus in Oujiang River at different gonad development stages
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Fig. 6 The main Polyunsaturated fatty acid contents in muscles of
of male C. mystus in Oujiang River at different gonad development
stages
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gk B R R Y R B AR YT R S Rk B
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B0 GSIE & K 5 GSHE FIS 15, 17 FL F) % M £ () 44
JFE[(28.70+1.87)—(49.23+7.18) g] KT fa K fiF
[(12.25+1.58)—(25.04+5.86) g], Vi FEMEAR R B A
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JAS T £ R AN T — VAR W, 78 VO BAIE 27K
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T P<0.05), I EARETEREEE L7
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e T R E SRR LR AR S T AN, PR B
AR B e R UL PR R R R v I R R R
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SRFAE S RUE L PRRT D85 3 5% L PR R
Zli—ﬁl[mo

S A R YT R 0 UL PR 2 R R R b
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T L HEK T e A 155 i R R R R S R
&, WK TIE7539.81%, B A KT T)67%39.74%, FR5E K
T T16%39.31%, AW T16%38. 57% 1,

B S IR B B AR O T 0 TR R SR I
B B A R LB, RV 7 (AAS) AL 24T 43
(CS) A 1) AR B Je B T 85 11 0 A RS AN R FH 26 1)
KR, —FEFMER & EWE AT &%
T B IERRFP R AN ZL 54, i B TR 2 [ 1
Lo A7) 2 08 ', B 0T RS AR TR EAH AT &, IXFE 25
wRERW N IR T4, EFR M ER S .. B
AR Lys P8 B e, B 2 BT RS E 2 LA Ly s
FEMME TS N 1.37—2.05; B A5 KR VT RS i £ L A
LysE 7R EW-5> ~1.33—2.01.

AR 3R 2 SR K AR BN E TR S T R I E A
BFFEAIR 2z — 15 IR IR E 5% O Bk 2R A i

FREET U B s 2 — ) R LR f 2R AR B T T
FoA7 2 A e P 20 40 o 21 7 1R A
DHARIEPA & 75 1% A B2 52w £ 8 i B 1 i
s /Y FER AR R SR E 1 —V
W, YSFAS 2 R E M TR, Hoh =B AR
fRC14:0. C16:0F1C18:0/a%—3. C16:07E%[H
78 il 7 52 £ VR K 68 (Anguiilla spp.)” B LK
B RIEENRGEERW . BRI AN E
BER . AFARITAGREELE 1 —V s
YMUFA & & 2 2 Z 1T s, o 20 R
FRC18: In9cia#A —3. XUt AMUFA#IA N2
SRS AR IR B Al B IR DT R, S
TPl i 2 A I Y R A A B Y e R e T A e
IR . AT T35 570 H A 6 AN A MUF A
FIC16 1AICT8: 1 /E A FE I I 7 R PR i & AN
SRR KRR . AP REEELE M IR & & Al
VENBEEACH TR CL18 [ 1n-9F B, 1 EhH
HIFER T C18: In-9ffif £ F- AR Ja i 78 H T 6 i o
SN TR g B AR . B A VTR % M L
VAL i 7 TR b 2 e T e, B A IV KB M £ UL 1A
DHA 2% EFH( T —II) 5 F B IT— V #1)#a 34,
HEM AT BE (0 R R R E MR R B AR, MUk 2 e f
MAEH = BRI, FRERR RS A ON St
FEET R, TR . HEO AR R B A E
s BFAEMEYEYD T f(Saradina melamosticta)
4 B OMUF As FIPUF As [ 2 & i FE AR # T- ILIA
MR A2 . SNV i (Alos asapidissima)TE
YR B ISR, NI KEREPA. DHARIARAIA]
O SRS KV Ve T 5 A e 5 R e
NE iR 5 B hEEsh ok 2% V), NI C18:1n9¢
k% 186.36%, BN S A3 N0 1 2.62 £5; WLAH DHA
SR> T 2.6 4%, T 90 S BN T 3 450
S ] G il S £ B0 SR 1 R (TT— VI AT
fE. WLDHA T B 6P SEDHA & & L7, M EPA S
B RAE o B AR BT R i 1 LA DHA &
BEFEEY, F%T45%. Baeza Wikl
EPAFIDHATE WK i i f 6,27 a1 M IR &k B o R A
VTR R A R, 5 ARG T 5 I A B

EEP S

[11 Zhang G X, Hua J D. The change of Coilia mystus re-
sources in the Yangtze River Estuary and estimation of its
maximum sustainable yield [J]. Fisheries Science Techno-
logy Information, 1990, 17(5): 130-134. [KE¥E, 45
B, I R 38 3 B FL R RRE™ BRI 5 7], 7K
PERHE R, 1990, 17(5): 130-134.]

[2] Zeng Q, Dong F Y. Study on the biological characteris-



798

KR R

45 %

[3]

(4]

(3]

(6]

(71

(8]

(9]

[10]

[11]

tics and factor correlation of Coilia mystus propagating
population [J]. Journal of Lake Sciences, 1993, 5(2): 164-
170. [ 58, #7755, U SRR R ¥ A4 27 e 1 K R4
KAMIBIF [J]. AR, 1993, 5(2): 164-170.]

Liu K, Zhang M Y, Xu D P, et al. Studies on resource
change and MSY of Coilia mystusin the Yangtze River
estuary [J]. Journal of Shanghai Fisheries University,
2004, 13(4): 298-303. [P, KB, MRARY, % KiL
PR B2 IR AR Bl e e KPR BT AT [J]. Bl
2222, 2004, 13(4): 298-303.]

Ni Y. Fishery resource conservation of Coila mystus in
the Changjiang estuary [J]. Journal of Fishery Sciences of
China, 1999, 6(5): 75-77. [{5 5. KL H X R Ik K
HFPRI [J]. FE K=, 1999, 6(5): 75-77.]

Shi W G, Wang B. Status quo of tapertail anchovy re-
source in the estuaries of the Yangtze River [J]. Acta Hy-
drobiologica Sinica, 2002, 26(6): 648-653. [fEifi4N, F
T AT B XORUBE BIR VIR [7]. KA AR 5,
2002, 26(6): 648-653.]

Zheng Y. Evaluation of Coilia mystus in the Yangtze
River estuary [J]. Journal of Anhui Agriculture Sciences,
2012, 40(35): 17140-17143. [ KL RS 1 55
PR [0]. 2 BURERLE, 2012, 40(35): 17140-17143.]
Xue L J, Zhou Y D, Xu K D, et al. Estimation of biolo-
gical parameter, biomass, sustaining yield for Coilia mys-
tus in the offshore of Zhoushan [J]. Journal of Fujian
Fisheries, 2011, 33(2): 18-32. [B¥FI%E, Fi K AR, #RIFIX,
S SRl A AR K SR B AR )
Bt [J]. 4@ aE K=, 2011, 33(2): 18-32.]

Guan W B, Chen H H, He W H. Reproductive characte-
ristics and condition status of Coilia mystus (Linnaeus) in
the Changjiang River estuary [J]. Progress in Fishery Sci-
ences, 2011, 32(5): 1-9. [& L%, BREEFRE, (i 3CHE. KiT
1R AR B R IO B ASRAE [3]. Mol RHE it R, 2011,
32(5): 1-9.]

Guo A, Chen F, Jin H W, et al. Food composition and
seasonal changes of Coilia mystus in the East China Sea
and Yellow Sea [J]. Marine Fisheries, 2014, 36(5): 402-
408. [$B%, BRI, il 1, 5. 7R Sig AU T ) 4Lk
Fe LA PERIZETTAAE 7). TR, 2014, 36(5): 402-
408.]

XuDP, LiuK, Zhang M Y, et al. Analysis of the muscle
nutritive composition of Coilia ectenes spawning stock in
Yangtze River [J]. Journal of Yunnan Agricultural Uni-
versity, 2009, 24(6): 850-855. [ &I, XYL, ThgzE, 5.
AL I8 SRR LAE F 0> 01T (1], AR
2224, 2009, 24(6): 850-855.]

Liu K, Duan J R, Xu D P, ef al. Biochemical components
and energy density in muscles of Coilia mystus, C.
ectenes and C. ectenestaihuensis in spawning season in
the lower reaches of Yangtze River [J]. Chinese Journal
of Zoology, 2009, 44(4): 118-124. [*I¥l, Bt &5, B4
W, S UL W R RUEE L TSR L P AR A B

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

oy R RERERE (1], shi2E 2k i, 2009, 44(4): 118-124.]
Liu K, Xu D P, Duan J R, ef al. Biochemical components
and energy density of muscle and ovary of Coilia mystus
in the estuary of Yangtze River [J]. Journal of Shanghai
Ocean University, 2009, 18(3): 302-307. [XIJL, R &I,
B or, &5, KL T R SRR L 2 99 53 A AL 2 R
AR E L [J]. LHEEE RS 54, 2009, 18(3): 302-
307.]

Qu W, Song C, Zhao F, et al. Evaluation of nutritive qua-
lity and nutrient component of adult female and male
Coilia mystus collected from the Yangtze Estuary [J].
Marine Fisheries, 2017, 39(3): 297-305. [# 3¢, R, &%
W, S5 AT 1RV e RS A B IR B 0 T 5 ER A (0.
VY, 2017, 39(3): 297-305.]

Yu X, Tang W Q, Wang L. Crude lipid transition in tis-
sues during ovary development of Coilia mystus living in
the Estuary of Yangtze River [J]. Chinese Journal of Zoo-
logy, 2014, 49(6): 867-874. [T, 3 Fr, £ & KiL O
RS BETERE AAR B0 SR I e i N R e A% (). 3)
W2tk 2014, 49(6): 867-874.]

FAO (Food and Agriculture Organization of the United
Nations)/WHO (Word health Organization). Energy and
Protein Requirements [M]. Rome: Food and Agriculture
Organization of the United Nations, 1973: 63.

National Institute for Nutrition and Food Safety, Chinese
Center for Disease Control and Prevention. Food Com-
position Table (National Representation) [M]. Beijing:
People’s Medical Press, 1991: 30—82. [ [ Ty = 22 #}
FRE IR S B AR AU, B 2R (e EARERAE)
M]. dbat: AR DA A, 1991: 30—82.]

Yang X M, Wu M C, Zhang L, et al. Annual change of
gonadal development in Holothuria scabra from Hainan
island [J]. Journal of Southern Agriculture, 2015, 46(6):
1117-1122. [#58, S, 5K57, 5. i hE e S 1 iR
KB B AEARL (7). BT, 2015, 46(6): 1117-
1122.]

He W, Li J L. The gonad development of Coilia ectenes
in Yangtze River [J]. China Fisheries, 2006(5): 70-72.
(7, 2B 505, I I HE OR B AR BT 7 (0], o
JKFE, 2006(5): 70-72.]

Jiang Z Q, Zhang Z M, Zhao C, et al. The gonad develop-
ment and nutrition source of Pacific cod Gadus macro-
cephalus [J]. Journal of Dalian Ocean University, 2012,
27(4): 315-320. [ZE 58, 5KkEH, BN, & KPRk
KB BB FRARIRHIYI R IT [7]. KBRS,
2012, 27(4): 315-320.]

Zhao Y J, Zhang M Z, Wen H S. Histological observa-
tion of gonad development in Trachidermus fasciatus [J].
Transactions of Oceanology and Limnology, 2013(1): 16-
22, [ =2, SREM, TR, ML VIR K B L
WLEZ (1], IR TR, 2013(1): 16-22.]

Teng J, Tao N P, Li Y Q. Analysis and evaluation of nu-
tritional composition of Yangtze River-coilia meat at dif-


https://doi.org/10.18307/1993.0209
https://doi.org/10.3969/j.issn.1004-7271.2004.04.003
https://doi.org/10.3969/j.issn.1004-7271.2004.04.003
https://doi.org/10.3321/j.issn:1000-3207.2002.06.012
https://doi.org/10.3969/j.issn.0517-6611.2012.35.061
https://doi.org/10.3969/j.issn.1006-5601.2011.02.004
https://doi.org/10.3969/j.issn.1000-7075.2011.05.001
https://doi.org/10.3969/j.issn.1004-2490.2014.05.003
https://doi.org/10.3969/j.issn.0250-3263.2009.04.018
https://doi.org/10.3969/j.issn.1004-2490.2017.03.007
https://doi.org/10.3969/j.issn.2095-1191.2015.6.1117
https://doi.org/10.3969/j.issn.1002-6681.2006.05.047
https://doi.org/10.3969/j.issn.1002-6681.2006.05.047
https://doi.org/10.3969/j.issn.2095-1388.2012.04.007
https://doi.org/10.18307/1993.0209
https://doi.org/10.3969/j.issn.1004-7271.2004.04.003
https://doi.org/10.3969/j.issn.1004-7271.2004.04.003
https://doi.org/10.3321/j.issn:1000-3207.2002.06.012
https://doi.org/10.3969/j.issn.0517-6611.2012.35.061
https://doi.org/10.3969/j.issn.1006-5601.2011.02.004
https://doi.org/10.3969/j.issn.1000-7075.2011.05.001
https://doi.org/10.3969/j.issn.1004-2490.2014.05.003
https://doi.org/10.3969/j.issn.0250-3263.2009.04.018
https://doi.org/10.3969/j.issn.1004-2490.2017.03.007
https://doi.org/10.3969/j.issn.2095-1191.2015.6.1117
https://doi.org/10.3969/j.issn.1002-6681.2006.05.047
https://doi.org/10.3969/j.issn.1002-6681.2006.05.047
https://doi.org/10.3969/j.issn.2095-1388.2012.04.007

4 1

B TS PEIROR B A R B A BT RS LA E TR 23 B 20 i 5 PR

799

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

ferent ovarian development stages [J]. Modern Food Sci-
ence and Technology, 2016, 32(9): 267-274. [ &%, BT
P, BRI OVERE AR BASTL T8 RS % 503
SN BT [T]. BARE SR, 2016, 32(9): 267-274.]
Shi Z H, Huang X X, Li W W, et al. Changes of body lipid
content and fatty acid profile in cultured juvenile silver
Pampus argenteus [J]. Journal of Shanghai Fisheries
University, 2008, 17(4): 435-439. i)k, ¥ fEifE, 2=
T, &, FRE AR ) AR T R L TR 0T R 4 R AR AL
(7). LHRHERE 2R 254, 2008, 17(4): 435-439.]

Mourente G, Megian C, Diaz-salvago E. Lipids in female
northern Bluefin tuna (Thunnus thynnus L.) during sexual
maturation [J]. Fish Physiology and Biochemistry, 2001,
24(4): 351-363.

Zaboukas N, Miliou H, Megalofouou P, et a/. Biochemi-
cal composition of the Atlantic binito Sard asarda from
the Aegean Sea (eastern Mediterranean Sea) in different
stages of sexual maturity [J]. Journal of Fish Biology,
2006, 69(2): 347-362.

Wu L H, Tang W Q, Zhang Y. Research on the diffe-
rences of anadromous migratory distance between Coilia
mystus and Coilia nasus based on the transfer process of
body lipid [J]. Journal of Fisheries of China, 2017, 41(2):
212-220. [RANLL, FEICTF, SRIAE. AR A IR D7 i e 5 i
SRS SR M) 55 5] 7 0 3l 9 B 120 ) 22 S 2 (0], 7K
PR, 2017, 41(2): 212-220.]

Guan W B, Chen H H. Energy dynamics in anadromous
C. ectens during spawning and overwintering in Yangtze
Estuary [J]. Transactions of Oceanology and Limnology,
2014(4): 35-40. [ I, MROMERE. AT 11 )5 Il B A4
IR AR A R 7 3 (9], W TS8R, 2014(4):
35-40.]

Song C, Zhao F, LiuJ Y, et al. Comparison of nutritive
components in muscle of juvenile Siganus guttatus fed
with Enteromorpha prolifra and artificial feed [J].
Chinese Journal of Animal Nutrition, 2017, 29(6): 2047-
2056. [, B0, XIMERL, 4. SRS AN LR
AR Tt g L RE IR Lo EEEL [T, BhE R 4k,
2017, 29(6): 2047-2056.]

Rennestad I, Thorsen A, Finn R N. Fish larval nutrition: a
review of recent advances in the roles of amino acid [J].
Aquaculture, 1999(17): 201-216.

Tang X, Xu G C, Xu P, et al. A comparison of muscle nu-
trient composition between wild and cultured Coilia na-
sus [J]. Chinese Journal of Animal Nutrition, 2011, 23(3):
514-520. [JHE, AN, 1R, 55, B4 5 -5 T) S ULA
B IR I ELE AN MT [T, BV E R4, 2011, 23(3):
514-520.]

Duan J R, Liu K, Xu D P, et al. Comparative study on the
muscle composition of Lake Anchovy (Coilia eetenes-
taihuensis) in different growth stages [J]. Journal of Yun-
nan Agricultural University, 2009, 24(5): 695-699, 711.
[B 2R, XU, IR AR I, 5. WA [F) AR A B By A8 AR JUL A

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

H R LRI 9T [T]. = RARR S 224k, 2009, 24(5):
695-699, 711.]

Xu G C, Gu R B, Zhang C X, et al. Comparison and eva-
luation of nutrient composition of two ecological groups
of Japanese grenadier anchovy-river-anchovy and sea-an-
chovy [J]. Marine Fisheries, 2009, 31(4): 401-409. [{#4
A, WA, TR, A IR A AR SR —— )
i 7] £ RS SR A R B A R R RT3, 8
#ll, 2009, 31(4): 401-409.]

Callan C K, Laidley C W, Kling L J, et al. The effects of
dietary HUFA level on flame angelfish (Centropyge
loriculus) spawning, egg quality and early larval charac-
teristics [J]. Aquaculture Research, 2014, 45(7): 1176-
1186.

Zakeri M, Kochanian P, Marammazi G, et al. Effects of
dietary n-3 HUFA concentrations on spawning perfor-
mance and fatty acids composition of broodstock, eggs
and larvae in yellowfin sea bream, Acanthopagrus latus
[J]. Aquaculture, 2011, 310(3-4): 388-394.

Zhang M Z, Li G L, Zhu C H, et al. Effects of fish oil on
ovarian development in spotted scat (Scatophagus argus)
[J]. Animal Reproduction Science, 2013, 141(1—2): 90-
97.

Montero D, Basurco B, Nengas I, et al. Mediterranean
Fish Nutrition [M]. Zaragoza: Ciheam, 2005: 10-11.
Huynh M D, Kitts D D, Hu C, et al. Comparison of fatty
acid profiles of spawning and non-spawning pacific her-
ring, Clupea harengus pallasi [J]. Comparative Bioche-
mistry and Physiology Part B: Biochemistry and Molecu-
lar Biology, 2007(146): 504-511.

Heinsbroek L T N, Stettrup J G, Jacobsen C, ef al. A re-
view on broodstock nutrition of marine pelagic spawners:
The curious case of the freshwater eels (Anguilla spp.) [J].
Aquaculture Nutrition, 2013(19): 1-24.

Mckenzie D J, Piraccini G, Piccolella M, et al. Effects of
dietary fatty acid composition on metabolic rate and re-
sponses to hypoxia in the European eel (Anguilla an-
guilla) [J]. Fish Physiology & Biochemistry,, 2000, 22(4):
281-296.

Li L, Tang W Q, Zhang Y. Changes of fatty acid content
and its component in different tissues during spawning
migration processes of female Coilanasus in the lower
reaches of the Yangtze River [J]. Journal of Fisheries of
China, 2019, 43(4): 790-800. [Z=1, B 37T, 7K. KT
IS VR D 5 A B e et A e i TR B S AL
Ak [7]. K= 244), 2019, 43(4): 790-800.]

Liu L, Li R, Zhang J M, et al. Composition and metabo-
lizine of lipids and fatty acids in muscle of female An-
guilla japonica during the period of artificial inducing
ovarian maturation [J]. Acta Hydrobiologica Sinica, 2009,
33(6): 1011-1019. [Mlz, 258, 5Kk AH, &5, H A< g i i
168 ) 50 % S0 1) AL A Mg O 2 ) 2L RS S T R [0, KRR
PEEAR, 2009, 33(6): 1011-1019.]


https://doi.org/10.3969/j.issn.1006-267x.2017.06.026
https://doi.org/10.3969/j.issn.1006-267x.2011.03.024
https://doi.org/10.3969/j.issn.1004-2490.2009.04.010
https://doi.org/10.3969/j.issn.1004-2490.2009.04.010
https://doi.org/10.3969/j.issn.1006-267x.2017.06.026
https://doi.org/10.3969/j.issn.1006-267x.2011.03.024
https://doi.org/10.3969/j.issn.1004-2490.2009.04.010
https://doi.org/10.3969/j.issn.1004-2490.2009.04.010

800 K& A& Y ¥ 45 %

[41]1 Bell J G, Tocher D R, Sargent J R. Effect of supplementa- acid composition in female American shad, Alosa sapi-
tion with 20: 3(n-6), 20: 4(n-6)and 20: 5(n-3) on the pro- dissima, at different stages of ovarian development under
duction of prostaglandins E and F of the 1-, 2- and 3- reared conditions [J]. Aquaculture Research, 2019(50):
series in turbot (Scophthalmus maximus) brain astroglial 439-448.
cells in primary culture [J]. Biochimicaet Biophysica Acta [43] Bezar R, Penaradad S, Vichezm C, et al. Exploring cor-
(BBA)-Lipids and Lipid Metabolism, 1994, 1211(3): 335- relations between sex steroids and fatty acids and their
342. potential roles in the induced maturation of the male

[42] Gao X Q, Fei F, Liu Z F, et al. Lipid content and fatty European ell [J]. Aquaculture, 2015(435): 328-335.

ANALYSIS AND EVALUATION OF NUTRITIONAL COMPOSITION OF WILD
COILIAMYSTUS IN OUJIANG RIVER AT DIFFERENT GONADAL
DEVELOPMENT STAGES

HU Yuan"**, ZHOU Chao-Sheng"*, ZHU Jie"?, KE Ai-Ying"’, ZHENG Yi-Nuo"’, WU Yue"’, HU Zhong-Jiang’,
LIU Zhi-Jian" and GUO An-Tuo’
(1. Zhejiang Mariculture Research Institute, Wenzhou 325005, China; 2. Zhejiang Key Laboratory of Exploitation and Preservation

of Coastal Bio-resource, Wenzhou 325005, China; 3. University of Ningbo, Ningbo 315211, China; 4. Wenzhou Fishery Technology
Promotion Station, Wenzhou 325003, China)

Abstract: This study analyzed the gonadal development and evaluated muscle nutrient composition of wild Coilia mys-
tus from Oujiang River at different gonad development stages (stage I, stage II, stage III, stage IV and stage V). Re-
sult revealed that during the development of gonads from stage [ to stage V, the maturity coefficient of female and
male wild Coilia mystus from Oujiang River both increased, and the GSI value of phoenix anchovy ovaries was 5 times
that of testis. During ovary development stage 1 to V, crude fat content decreased significantly, and crude protein and
water increased significantly (P<0.05). During sperm development stage [ to V, crude fat content increased signifi-
cantly, crude protein and moisture decreased significantly (P<0.05), and the ash content first increased and then de-
creased, indicating that fat is the main energy supply material during ovary development. The amino acid content of fe-
male Coilia mystus muscle increased significantly from stage 1 to V of ovarian development (P<0.05), and the amino
acid content of male Coilia mystus decreased significantly from stage I to V of testis development (P<0.05).
However, the amino acid composition of each reproductive stage was relatively stable. The ratios of total essential
amino acids to total amino acids of muscles of female and male fish were (37.88+£0.32)%—(41.66+0.44)%,
(40.30£0.69)%—(40.94+0.29)%, respectively. According to the standards of amino acid score (AAS) and chemical
score (CS), the first restrictive amino acids in the muscles of female and male Coilia mystus at different gonadal deve-
lopment stages are tryptophan, and the second restrictive amino acids are methionine Acid (Met)+Cysine (Cys). During
the period of ovary development from [ to V, the most abundant C16:0 and C18:1 in the reproductive stage showed a
downward trend, which may be the main energy-supplying fatty acids. The main fatty acid DHA of polyunsaturated
fatty acids showed an upward trend and then a downward trend. During the first to fifth stages of test is development,
polyunsaturated fatty acids showed a downward trend. Therefore, in the process of reproduction, the developmental
characteristics and changes of muscle nutrition composition of wild Oujiang Coilia mystus are closely related to the re-
productive habits of reproductive migration spawning. Mastering the pattern of gonad development is the basis for arti-
ficial reproduction of Coilia mystus, and understanding its nutritional components is the prerequisite for scientifically
guiding a reasonable diet. These findings provide scientific basis for the further development of artificial breeding prac-
tice of Oujiang Coilia mystus.

Key words: Coilia mystus; Gonad development; Muscle; Nutrition components analysis; Maturity coefficient; Amino
acid content
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