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WA HS 266071 3. FEREIAX HEEWTH WARERKMEGS WS H.0 TR HEN 857600)
WE  ThRé(Samotruttafario)fE h K E TR T A XA L%, B2 LIANELATL

K, ELFEATLTFRABRPEAERRACNIN(ECmGLE), L2 HNNREEAIEE., B
hERFEREFTHRAALRE, B, A2 HHACNERRIWLERARM A NRE, KAFR G
EXMTREATRBIRY 2 HARFACINNERKQIATON R, THFESREBAREREL
FUYETREEHRELM, EHNNEINEL, £RET, FCNHEATMAS S ERERT
W i, TALR k4 BRER THaO I, &6 61508 i B (SFA)F n-3 % R ffg
B B (n-3PUFA) ML & — + Z— 8 N B (DHA) & & B (R TAE 40 € 90, 7 3 1 40 Fn flg i B: (MUFA) A
& Cl8In9 2 EREFG THAEH, ZENNLFALREAADLE, FLFAXRNEAALE
PR EBEBR(TAA)BRTHIEN; MAEEAA Y, BENNHAEAR. B4R, 4R, HEAR.
AEBREERTHOEN., FCNFTEARREMA _BEET THLILEN, M o4 F E T
HFECERTHOLEN, SR, GaueivTaRanEal. $2LFEAL% ., DHA, o4 4
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1% (Gadus morhua) i1 # F2 #fi(Seriola quinqueradiata)
R AUEWIIRE 2 T LAMCEARER 2150 g, Jf HA LA
AR S R IR R DL R BRI A, PR, BRAY R
i F DR BN B 22 5 1 — I AH G TR R (Visuthi et al,
1997; Sawanboonchun et al, 2008)., 7E W %= fif: A= 7= 512
O aRY], B EINTEZAER . Wb, {1107 d
RS R R AL T @, SR, 2
A B A R B T T A 25 S R A G o AR ST I
FE L HE 2 P (0 2Rk B 1 SRS SR 4, AR
MV AR fiE N T 55 5 e R v s SO e B ) ) R O S R
S, AR W AR i E £ 5 o 6 O A RN T R B 4L
2%

1 #REFE
1.1 MR RERSIE

ARSI TSR 2 o0 R i £ B (B €8 RS 20 €2) 35
Sk PR AR EL 7 M el WY AR ok B IR A SR (D 1)
B O 2~3 WA AT, GG N 3~5 R i
PR, 2 P € fn B ER TR — OO [ 25 £ T e . 2R
R URIRAE G 2538 2 b [ K 7= Bl 22 0F 58 e B 06 7K 7
SERT, B TR N SE86 %520 C KA HARAE . FE A
G 3 AN EAE S, B E B IWUE T 3~5 BRI KA,
2 Pl B BOE B TR SR, 76 BRI TR L
(FDU-1100, EYELA) 4T 48 h, Fifi 5 BT B A7 AE
4 CokFa, FFMERLS T . BRI . S SEMm5FHE AR
1.2 MEFZE

1.2.1  FHEFRm M E T ik HRLE SR
TR . MUIRRT . /KRR 4. HLEE F1 B9 5 R
HLICE Bk MBI I 2 R FH R Gk, @A

BB RS T o 7K 23000 A 7RV VR T MR 0 e A rp itk A T
WRE o A3 B v S0 F H 00 T PR A e 22
ToMRA, RIE A5 550 Cmiluke 6~8 h
WKL A Y & AR A AW R

WK AL G W (%)=(1—HLEE B & MR 7 & 2K
I3 KGR 1)< 100%

Al it (kJ/g)y=HH A5 1 3 o < 16. 7-HRLAR 5 75 1 x37.7+
WKL G YA x16.7 (Al et al, 2004)
1.2.2 5 W B 2 Ji W7 8 R R AOHE €835
(GC-2010Pro, ¥, HA)ME . HOL %R T4 5 ke
s A 1 mol/L ) KOH-H B 2 mL, 75 C/K¥%
30 min, ¥HISEA 2 mol/L ) HCI-F EE¥ ¥ 2 mL,
75 ‘C/K¥# 30 min, FHRRHIE, IIA 1 mL 27K F1 1 mL
IECBEAEH 1 h JE B VS B AL E o AOME sk A e
B B A 9 B A FE (SH-RT-2560, 100.00 mx
0.25 mmx 0.20 wm)F1KCIE B B ER A . THEREF . L
15 °C/min BN 150 CTFEF 200 'C; RIF L
2 °C/min HF M 200 CTHEF] 250 C, SEEERS AT
FRAIRLEE A 250 °C o 455 LA R 7 IR AR T T B
R IR 43 L3RR (% A BRI TR ) o
123 &AmaE  BETREAERIA 6 mol/L
(IFRER 110 CF iR B A% 22~24 h, fi FHE LR 00
DUQEREIE 85170 X VO = IVA =17 = = 3/ DY U b= T SE =)
R AT
124 A_BAZaRHELGRE MR8 A 7= 7
TR, A P M a7 (e e A AR ) C ARSI
W2 B o Py BRI 1 e B ) % i
1.2.5 FHFFEFnE 2% GB/T 31520-2015 J7i%,
WA T 5 BORE S M JC /K R R BE AN 10 mL ARV )%
fi#, B2 mL, fIA 2.9 mL 0.02 mol/L & %A Ak i iz

P AR 2 B S Y B

Fig.1

Yadong trout eggs with two different colors

ZEN RO, AT ARG,
The yellow eggs on the left and the orange eggs on the right.
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W, IRAIE AR EE, 78 4 CUKFHT RN 12~16 h,
FEIM 0.1 mL 0.6 mol/L iR F By A, IR A
JEHEE S min, M AL, R BEE LC-20A 40
Kzl #5 (SPD-20A) . b iR I 5 4 A% p 75 5 SR A Al
A RAFPAT,

1.2.6 o-%EEFEMNT %7 GB 5009.82-2016 J7
PAE o AR TR R IR ik 82 i ilie , &
HiIMIg A VAR R B8 LN, 40 CRIE I
FEZEW, Fmis i sh i 25 miih, AT
R RGBSR, H st E &R AL RIE
LFRROIERE T, AL, 4% 5 LC-20A £4h
Kzl #5 (SPD-20A) . [ iR 2 B th 75 5 JE UL RR A I A FR
AT

1.3 ZitAE

A e LSE B EEpR R (MeantSE) IR, 1F
SPSS 16.0 HHFFf T FEAS T K25, P<0.05 A i 7K.
2 #HR

21 EMEFMS

2% 1 AT, SV AR e €5 B9 X RELIR U FD K o ol 3
i TABL AU (P<0.05), 1 KL FH AR 70 8 K T4
2L 50 (P<0.05). 2 FhBPpyaK AL &9 DL S B i 5
oI % 2 5 (P>0.05).

®1 THREHBPIMFLBIPENHLS X2 (%EE)
Tab.l Proximate composition of yellow and orange eggs of
Yadong trout (% wet weight)

E=L7 gy AR P{H

Parameter Yellow eggs Orange eggs P value
L Crude protein ~ 40.08+0.20  41.61+0.25  0.008*
MBI Crude lipid 6.7240.06  5.34+0.04  0.000*
AL S 9.68+0.49  10.74:0.43  0.180
Carbohydrate
femiT B 10.84+£0.06  10.75%0.05 0.318
Calculated energy

/(kJ/g)

7K 43 Moisture 41.07£0.29  39.53£0.26  0.017*
JK53 Ash 2.45+0.05  2.78+0.06  0.012*

e * TR B E EF(P<0.05), T,
Note: * indicates significant difference (P<0.05). The
same as below.

2.2 FRARERZARY

FH ¢ 2 F1EL 2 AT, W 7R fi 9 (5 D Y SFA Shi (2
5 C16:0, C18:0 1 C20:0 H{A)Fl n-3PUFA i (11

x2 IHREEHEGEIPFIFLLEINHIASAIERE (% SNRITTR)
Tab.2 Fatty acid composition in yellow and orange eggs of
Yadong trout (% total fatty acids)

i 17 B {EEANGA) P&
Fatty acid Yellow eggs Orange eggs P value
Cl14:0 1.21+0.06 1.31£0.01 0.220
C16:0 9.30+0.04 9.95+0.00 0.003*
C18:0 2.83+0.14 3.56+0.02 0.032%*
C20:0 0.08+0.01 0.11+0.00 0.040%*
~SFA 13.42+0.12 14.92+0.02 0.005*
Cl16:1n-7 2.02+0.07 1.68+0.00 0.043*
C18:1n-9 28.69+0.63 24.34+0.04 0.020*
C20:1n-9 3.62+0.11 2.46+0.00 0.000*
C22:1n-9 0.57+0.01 0.50+0.01 0.024*
EMUFA 34.90+0.46 28.99+0.06 0.005*
C18:2n-6 10.33+0.13 8.67+0.01 0.006*
C18:3n-6 2.83+0.16 3.92+0.03 0.017*
C20:2n-6 2.42+0.07 2.84+0.00 0.031*
C20:3n-6 1.81+0.02 2.21+0.03 0.000*
>n-6PUFA 17.39£0.12 17.64£0.05 0.135
C20:3n-3 1.29+0.02 1.76+0.01 0.000*
C20:5n-3 3.71+0.15 3.44+0.15 0.269
C22:5n-3 1.65+0.01 2.54+0.05 0.000*
C22:6n-3 17.86+0.24 20.40+0.10 0.001*
n-3PUFA 24.51+0.40 28.14+0.21 0.001*
~PUFA 41.91+0.28 45.78+0.17 0.000*
DHA/EPA 4.82+0.13 5.95+0.27 0.020*
n-3/n-6 1.41+0.03 1.60+0.02 0.007*

[E: SFA: {FIIRTHR ; MUFA: SRR 7% ;
PUFA: Z ARG .

Note: SFA: Saturated fatty acid; MUFA: Monounsaturated
fatty acid; PUFA: Polyunsaturated fatty acid.

100 -
Zn-3PUFA

B Zn-6PUFA
IMUFA

N
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HAEHER Total fatty acids/%

L

A L EARENTY
Yellow eggs Orange eggs

P2 M ZREE B (ARG LT (0 0 AR PR R L (% R T IR)
Fig.2 Comparison of fatty acid composition in yellow and
orange eggs of Yadong trout (% total fatty acids)

}5 C20:3n-3, C22:5n-3 £ C22:6n-3 #{K)LL & PUFA
SR i I TG 4 B0 (P<0.05) , 1 #E {4 P Y
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544 %

MUFA B (U C16:1n-7. C18:1n-9, C20:1n-9 F
C22:1n-9 FAIR) 5 3 = F ARG LT 4 1 (P<0.05) . B (4 51 ANl
G416 50 Hp n-6PUFA s G I % 252 7 (P>0.05)

23 FZEBEM

ABFoE Ay 18 Fhad kiR, Hd, EAAF 9
fl', NEAA A 9 Fl. 7E EAA Hr, V7R fif: 3 €5, 5 o 48
Q. EAR . AR . BERMA AR EnE
K TAGLL 0 (P<0.05), TMiHERR . FREMR. KN
SR FIURG 2 R 5 1 41 €6, B O b 3 22 = (P>0.05), 7E
NEAA 1, # @59 b H 2R AT 2R B & L G2
B (P<0.05), H & mh 2 Mt F xR
(P>0.05), O UIFHYEAA, YNEAA LK Y TAA #5435
20 DN TG i 35 22 57 (P>0.05),

F3 TWHREHEEINNBLLEINNEEREMR(% T A
Tab.3 Amino acid composition in yellow and orange eggs of
Yadong trout (% dry matter basis)

IR WA RaEm PE
Amino acid Yellow eggs Orange eggs P value

Wit BEER EAA

&R Thr 3.74£0.05  3.84+0.05 0.227
AR Val 4.74+0.03  4.97£0.04 0.011*
R Met 2.0240.03  2.15£0.03 0.048*
SN lle 4.06+0.05  4.22+0.04 0.063
SEAR Leu 6.30£0.07  6.53+0.02 0.033*
N Phe 3.32+0.06  3.42+0.01 0.234
AR Lys 5.53£0.06  5.78+0.02 0.014*
21 His 1.7240.02  1.80+0.01 0.025*
K5 &R Arg 4.23+0.17  4.23+0.06 0.983
L TH SR NEAA

4R Tau 0.02£0.00  0.03£0.01 0.281
KA AR Asp 5.88+0.14  6.31£0.37 0.339
225 R Ser 3.90+0.05  4.04+0.05 0.124
A AR Glu 8.77+0.05  8.91£0.06 0.147
H&E R Gly 1.71£0.01  1.76£0.00 0.009*
HER Ala 5.44£0.04  5.66+0.02 0.007*
IR Cys 1.14£0.04  1.08+0.01 0.332
fit 2 R Tyr 3.19+0.06  3.29+0.01 0.241
Jifi %R Pro 3.61x0.01  3.57+0.03 0.320
BATEIMYEAA  35.66£0.47 36.94+0.15 0.060
;‘;Efjéﬁ%ﬁﬁ 33.66+0.31 34.66+0.48 0.151
YEAA/YNEAA 1.06+0.01  1.07+0.01 0.733
MR TAA 69.32+0.65 71.6£0.62  0.064

24 W_EMEARKREERG

H I 3 AT, I AR e 5 B R AR
(0.28 nmol/mg prot)F1H ¥ (0.33 nmol/mg prot) s &
Y FAELL 8P (B i3 . 0.23 nmol/mg prot, N -
I . 0.29 nmol/mg prot), H FHEAG RG], & H Bk
FEFNN ZREZE I 2 AN ) 24008, RIS 4T .

25 HMBEZEMe-HEZESE

MK 4 AT, WAREEEIP ot R E
(117 mg/kg) FIF 2 R HD) K F A5 21 4 50 (- 4
HZE E: 123 mg/kg, IFER: 1.55mg/kg). B THA
RS, oA R B AR A5 50 2 Yok i1 1
5, Kgeitnr.

04r m #epp
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2 AR
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an
:
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&3 FAREED @I FIGLL @R h
U BN WY & =
Fig.3 Protein carbonyl and malondialdehyde in
yellow and orange eggs of Yadong trout

o4k KE a-vitamin B
130 - HFEZE Astaxanthin

120 -
110 - l
100

N

£ Content/(mg/kg)
[=)

O = =
wn O W
T T

0
L & L&
KR OIS
\Z\ 7 2%
P4 7R (0 B ARG £ @ 5
a-ZEA 3 E MR 2 09 5% 1 (%fif 5)

Fig.4 Alpha-vitamin E and astaxanthin concentration in
yellow and orange eggs of Yadong trout (% wet weight)

PO O IR R SRR T R M I E
The content of astaxanthin in yellow eggs is lower than the
minimum detection limit.



%6 M

XY FRSEA AT (0 M0 AR S B9 4 75 % B HE R 53 # 137

3 itig
31 TZREEE @G G IS ME RS LS

B H i A7 9 A8 R R 1D 7E R IG ak AR Hh RE R
FEE LR . LR, ANUZ MG & & i 1 6E
A A SRR BT, A R AR ) Y )
(Cruzado et al, 2011). V7= fi: 2 i €4, B9 9 HLEE H L
i i (Oncorhynchus mykiss) (25.4%, H:H§4E, 2017)
(23.83%, Kowalska-Goéralska et al, 2019). &% ##3
(Acipenser gueldenstaedti) (20.77%) Lk K P4 {1 F] .
(Acipenser baerii)(20.38%, i #&I4E, 2012)80 HH iy &
AR /5 o 3k P fig 5 9 A ok A v ol 4 P v B T G
TPREHS0%ZE A7) 5% ARt 2 B (2,51 (R ML 7 &
i AR W 6.(10.42%) . PRI 63 (13.58%, = 88 1K
45 2012) . 46 fa(Katsuwonus pelamis) (7.10%, T35,
2020) F1 K i ffi (Larimichthys crocea) (10.45%, FHSEie
5, 2020) 5P HOMLIR T 2K, AR T 68.(3.60%, A
%, 2017) (4.58%, Kowalska-Goralska et al, 2019)%
f o AN R A DR A B I AR 25 S A IR AR
TE—J o T8 4= W 4R fif: P (Kowalska-Goralska et al,
2019) Ay, B0 R v )RR 2R 1 RORLAG 7 HE A
SCH R AR 22, H: 32 i PN AT R AR i T 4
BEA R G, B4 WAREEEE B MR E 2, 1hhit
Ko MFEFE AR TR TR 5T, TEHE IR K
s B, FEOR AT RE S UTRUE Z 59 8 R D5 A
TING LT o M AR EE 2 Fh (551 1) 5 B8 52 L L
BORE , BT TR e, M m & s,
TR D7 25 B gy o R A 7 e DY ) 53 £ A 0 315 3 I
T sE, ik, AR, A&
o A I R SE B R, W RIA R A & AR E
BP0 7 R E AR . (BER R0, R
77 B AE A T BT 7 B T 5 1) 5 e 78 AN (] 44 (8] A BT AN
[/l »PEHE T (Sganid broostock)(Gorospe et al, 2011)
Y AF 1 2 S 35 52 e 7 DA SR RN G IR 232, (Ao £
BI T | GRS IR A ) SRR i TR
iR EES, FEF-fli(Sebastes melanops) (Berkeley
et al, 2004)%14 N Y =15 H Il (TAG)BE A 55 fLAF I 1Y
B nRTHE , E  E £O T 7 0 AT e TR
fi Jr 77 s G . K I AE Wt Bk 4 (Plectropomus
leopardus)(Carter et al, 2015)77, F20H BT 5 =&
KN, MAEFR . B, EARFMIER Mg, M
P4 X6 T B o A S AN [

3.2 IkREEE B IIAFL & IPAE AR ER L3R 53 4
MO AR B 2 i (5 B (4 I 105 PR 4 R R R

SFA H1L) C16:0 (##HH2)4 32, MUFA H1L C18:1n-9
HEGHER) ,n-6 = ARG TR L C18:2n-6 (EIHFR)
FE, n-3 mAMANEIER L C22:6n-3 (DHA) N

X5 Ho Al A 2 B B IR R BR 2 AR — B, 2 FhERAR
195 R 105 R A PR A AR R 22 5, IR BRAE B (B 51 Y SFA
1 PUFA &M FREA AU >, 1 MUFA T
% . 1F PUFA 1, $:%1J& n-3PUFA th, #E4rapp
DHA & B @ R R 2, ikt & 2 #hBlh PUFA
ZSRETNER S DU T 68 2 Ff e A B
B RI(EMERE, 2004), UTEETE N T 2015 00T BF
FERGLL TN DHA &5 TIR B @Y . 54N A
fJ, ICESAELL AR TR EPA SR TR BTN,

IV A 2 FhORAY BPA 7 i Fb 4 56 R HTWI A I o

DHA 7EfiSRZA M BALK . i, Mg, %
B R LD KOs A A i R 1 AR
(Sargent et al, 1999; #x)5[H, 2013). TEXTZEFHEGER
ST, DHA ] LUEE &5 320K U9 A9 e AL %6 DL K AT
FR T R (2RI A 4%, 2004; Ling et al, 2006), [,

DHA % & W = 2 A 21 €290 o g 95 € B9 1Y) o 22 i
HzZ—. #@pId MUFA JEHJE C18:1n-9 & T
WL DN, iz B Up s I & & TAs L @Bp, R,
HEAPIHE C18:1n-9 T E TR A T DHA M FE .

33 ThREERIPMBLEMNIERLRIT

AR B 2 T €0, B9 1Y) A R 4 A AR AE TR R
KES . BRTHAR . LR ERIs, fEee
B 114) JF At S B TR 0 45 b 5 S SE TR R R b 75 Sk LA
S FEIR S LB A AR A b, U R SR R
S R S b T IR B i ) B TR Al AR
FIEEF A= (%) % 351 11 (Pel teobagrus  fulvidraco) b ot Wi ¢
FNZEUE L CRIFAE, 2016). R A2 R T 2 i
A B R S I TR (B %45, 2022), HifE iR % F it
P Rk EEEAER . A E 2 #4(Colisa lalia)sE
L GDRR} AN VS N B R R R, L O R 32 A
RS, I HAE R ARG = i, 3 BLJC ik 7= o
) BL(Shim et al, 1990), 7E4: 3k (Sparus aurata)
o, BRI 2 R S S, DR R AR
I TR, AP SO SRR, SR, FERER AR
TSI TG SRR , A A0 1% J TG 28 R0 A K R #7045 31
T &5 (Harel et al, 1995), KL, #1200 A & iR 6
2K O A AL SR DL R AT # B A7 36 RN A K 2 i HL A T
A ER SR o A A T SRR AN R . S TR
HARWAE B OO TG A, 3 T 45 R0
BT, 8 A R IR 2 R 55 0 i 2 R TR T e A 1oy R A A A
@R TR AN EZENEZ —,
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34 ThREHEGPMGLGINELERILRST

R O B R R T A o) S R R 1 TR IR
1 B4 3 8 AL B2 (Uchida et al, 2003; Poli et al, 2010;
FEBINAE, 2022), BEE TN H BOBIE RN R &
TR, XRM, BN EILRE ) B
FARTRGL I, o-2E4: K B FRE 20000 25 54 W
N, At r o-fAER E AMFERSESET
WU, a-ZEA K E VBN 4 Fp AL F s M R ) —
B, Bl A IR AT AR (4 B o AE, 2015),
MRS Z RS MR P EEAR, K™Y
W, AN IGE AR T DR AR KO R B
e POV AE ST . PUAAALME U R Fr, JF HAE ks
PR {0 J7 Tt A B AE A (Christiansen et al, 1996;

Rehulka et al, 2000; Yi et al, 2014; Liu et al, 2016;
Paibulkichakul et al, 2008; Page et al, 2006; &%k,

2019), UFERSEATRERIE 2 FhOPEE 2 515
SHEDN 2R 7P AR A 0 RN SR G 6 0 R b A, B AR £
4 B9 r ) A €8 3R IR 7 28 % o B I 3 R T AR A
AYER, H6FR 5 5 IR U0 1) 52K AL e 2 E AR GG
#(Salze et al, 2010), fEHFEYREFEMIL, e
HE LR #5E (Eriocheir sinensis)(Li et al, 2020)F i Gy
H, RETIAERYG RSO & 25 1, WAk
YRGB, WL P A8 b HLA S s i PR

PERETT, X [ RE AR 41 6 B B AT B4 i Py B [ 3%
Z—o
4 g

CEGORE, B THON, ML aiEgmEsn
FE A&, 1E n-3PUFA JFifi, #4000 DHA 5 i
WETEOI ., fER IR T, L IE & T
AR . AR A AR LT E RS R
L8 N R P B AN S R T A0, B oa-
e R E IR RN S TR A, gL A
IPTEALRE S M TN, ARSCIRLS LRI, HA .
A E IR . DHA . P A5 1Y 7 i n] fE S
ERA AT R THOMMERRNE, X EM
Brm o R rp R BH N TR AR B R 2 e R 4R T
5%,

ATl Q H, MAI K S, LI H T, et al. Effects of dietary protein to
energy ratios on growth and body composition of juvenile
Japanese seabass, Lateolabrax japonicus. Aquaculture, 2004,
230(1/2/3/4): 507-516

BERKELEY S A, CHAPMAN C, SOGARD S M. Maternal age
as a determinant of larval growth and survival in a marine
fish, Sebastes melanops. Ecology, 2004, 85(5): 1258-1264

CARTER A B, CARTON A G, MCCORMICK M 1, et al.
Maternal size, not age, influences egg quality of a wild,
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Ecology Progress Series, 2015, 529: 249-263

CHRISTIANSEN R, LIE O, TORRISSEN O J. Growth and
survival of Atlantic salmon, Salmo salar L. fed different
dietary levels of astaxanthin. Aquaculture Nutrition, 1996,
2(1): 55-62

CRUZADO I H, HERRERA M, QUINTANA D, et al. Total lipid
and fatty acid composition of brill eggs Scophthalmus
rhombus L. relationship between lipid composition and egg
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Abstract Yadong trout (Salmo trutta fario) is an important and characteristic aquaculture fish species
in Yadong, Xizang, China. Farmed Yadong trout has been produced on a large scale. Usually, two
different-colored eggs (yellow and orange) are produced during Yadong trout farming and show
differential reproductive performance. There has been very limited information on the nutrient
composition of eggs with different colors, and relevant results have only been reported for rainbow trout.
The present study aimed to analyze the nutrient compositions in different-colored Yadong trout eggs to
elucidate the factors responsible for the different reproductive performances of the two egg types. The
experimental samples were collected from Yadong Industry Park, where the broodstocks were reared with
artificial compound feeds. Each egg type was analyzed in 3 replicates. Yellow eggs were produced by 2—3
year-old broodstocks, and orange eggs were produced from 3—5 year-old broodstocks. After spawning, the
eggs were cryopreserved and transported to the laboratory by plane. The samples were lyophilized and
used for the determination of proximate composition, fatty acids, amino acids, and other
reproduction-related nutrients. The crude protein and crude lipid contents were analyzed using the
Kjeldahl and Soxhlet extraction methods, respectively. The fatty acid composition (expressed as % total
fatty acids) and amino acid composition (expressed as % dry matter) were assayed using gas
chromatography and an automatic amino acid analyzer, respectively. The protein carbonyl and
malondialdehyde concentration were assayed using commercial kits supplied by Nanjing Jiancheng
Bioengineering Institute. The a-vitamin E and astaxanthin were assayed using national standard methods,
and the a-vitamin E was measured from wet samples. The statistics of proximate composition, fatty acids,
and amino acids data were determined using a t-test for independent samples. The results were expressed
as mean * standard error, and showed that yellow eggs had lower contents of crude protein and ash
contents, but higher contents of crude lipid and moisture than orange eggs. There was no significant
difference in carbohydrate and energy content between yellow and orange eggs. The saturated fatty acid
(SFA), n-3 polyunsaturated fatty acid (n-3 PUFA), and docosahexaenoic acid (DHA) contents of yellow
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eggs were significantly lower than those of orange eggs, while the n-6 polyunsaturated fatty acids (n-6
PUFA) and EPA contents did not differ significantly between the two egg types. The C16:0 and C20:0
contents of yellow eggs were significantly lower than those of orange eggs, while the contents of
monounsaturated fatty acids (MUFA), including C16:1n-7, C18:1n-9, C20:1n-9, and C22:1n-9, of yellow
eggs were significantly higher than those of orange eggs. The contents of essential amino acids,
non-essential amino acids, and total amino acids were slightly lower in yellow eggs compared to orange
eggs. Among the essential amino acids, the contents of valine, methionine, leucine, lysine, and histidine in
yellow eggs were significantly lower than those in orange eggs. Among the non-essential amino acids,
except for glycine and alanine which were significantly lower in yellow eggs than in orange eggs, the
contents of other amino acids did not differ significantly between the two egg types. The contents of
protein carbonyl and malondialdehyde in yellow eggs were higher than those in orange eggs, while the
contents of o-vitamin E and astaxanthin in yellow eggs were lower than those in orange eggs. In
conclusion, orange eggs had higher contents of protein, some essential amino acids, DHA, a-vitamin E,
and astaxanthin, but lower contents of MUFA, crude lipid, and peroxidation products (protein carbonyl
and malondialdehyde) than yellow eggs. These differences in nutrient composition may contribute to the
superior reproductive performance of orange eggs over yellow eggs.
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