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Abstract: The purpose of this study was to explore the differences of protein and amino acid content, protein nutritional
value and comprehensive quality evaluation based on amino acid content of three common oysters, Crassostrea sikamea,

Crassostrea hongkongensis and Crassostrea ariakensis in Beibu Gulf. The content of protein in oyster was determined by
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national standard, and the composition and content of amino acids in oyster were determined by high performance liquid
chromatography. The nutritional value of protein was evaluated, and the composition and content of amino acids in oyster
were used as indexes for principal component analysis (PCA). The results showed the crude protein content (in dry basis) of
Crassostrea sikamea, Crassostrea hongkongensis and Crassostrea ariakensis in Beibu Gulf was 43.47~49.27 g/100 g,
and there were significantly differences among the three species. 17 kinds of amino acids were detected in three kinds of
oysters, and the essential amino acids accounted for 30.95%~37.39% of the total amino acids, among which the essential
amino acid composition of Crassostrea sikamea conformed to the ideal model recommended by FAO/WHO. The
nutritional value of oyster protein was evaluated by amino acid score and chemical score. The results showed that
Crassostrea sikamea and Crassostrea hongkongensis were more than 1 in AAS, the first limiting amino acid of Crassostrea
ariakensis was leucine, the first limiting amino acid of Crassostrea sikamea and Crassostrea hongkongensis in CS was
methionine+cysteine, and Crassostrea ariakensis was leucine. The protein nutritional value of oyster was evaluated by
amino acid ratio coefficient, it was found that the protein nutritional value of Crassostrea sikamea was the highest among
the three kinds of oysters, followed by Crassostrea hongkongensis and Crassostrea ariakensis. In PCA analysis, the
cumulative contribution rate of the two principal components extracted was 90.463%, which could better summarize the
comprehensive information of 17 amino acid evaluation indexes. The comprehensive score of the three oysters was

Crassostrea sikamea>Crassostrea hongkongensis>Crassostrea ariakensis. This study provides a scientific reference for the
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development and breeding of three common oysters in the Beibu Gulf.

Key words: oyster; amino acid; protein nutritional value; principal component analysis
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Wk = A, BIFEREACHTWG | AR ATV T AL . RE
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[RIES AATTRS H i B B v s AR P BT S 2 IR i) & 2

By, A EE X HEXT G BB SR T T I ARk £
TR TR, XPREIR A S A A A T SRR
5y B R B 5 SR AR5, P E—2E R ANTE]
A AR 2R 7 0] o AR SCXT LRI TS 16 X 1) AE
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1 MR5RE
1.1 #RSEE
FEAEAS WG (38 3L/100 g) . FFHE4HWE (8 L/

100 g) FIEVTATWE (5 3k/100 g) 2019 4E 12 H K
TIPS B VA XA T A XU, 7 5 T PEdL
FRIBER N FRIA X N 5 E BRI S hr v L SR8
(OPA) . ZiHE RIS (FMOCQC) | 3-FiFENlR T
ali, 32 Sigma A F]; LIE. FHEE ksl #5E CNW
/R N B N L7 B 713 e - I 1 L= e 2 W R o I 1
BR4 . 95% L. AR . F ILLr 38 a7 1R P iy st
AR rtirat, E2AE EI ARG BR A F S

K1160 AZLICERIN  RERCIBHEARA
H]; DHG-9030 HL#RG X THeFE LSRR 3
AIRAF]; HGC-12A FMRAY  REVE BB R R
BRZS W5 Agilent 1100 W AH (L35S (BE A ZEGAG I 25
(FLD) I EMR A& AR 25 (DAD) ) EE%
R AT
1.2 L7k
1.2.1 FERATALEE  REARGTS | FHus 4t AT V4t
WF R Bk 2H 2145 B IRURE 400 g, BEAT 20 3 49 1 ) A,
—18 °C B IHRRAE LA T JG S SE 50 53T -
1.2.2 KRAEHEME I8 GB 5009.3-2016 4%
TR TN E o
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1.2.3 FHEHEEHFEWE FE GB 5009.5-2016 Hl

ICE U T AE -

1.2.4 ZFERRIMIE

1.2.4.1 BFIECH] AR ZE v : B 0.4 mol/L il

PR 7K ST, A FH A SR ARV WA 19 pH 8 10.2; OPA

W B 100 mg OPA, il 2 mL F B i, AP 2% nh

WEAZE 10 mL, FhI 100 pL 3-3RIEHNMRIES), &

T 4 °C vKFARAT; FMOC ¥ BL 25 mg FMOC, il
CIEHHR, I EAS S 10 mL .

1.2.42 FEAALFE  Z08 GB 5009.124-2016 FATHE

K f# . FREX 100.00 mg HSIFES S A 5 mL 1)
6 mol/L LR (& 1% 2K ), 110 °C T 7Kf# 24 h, B
R HEEELRZE SmL, MAWPEC 1 mL, 7KiE 95 C F
EEMRT, JIA 1 mL 0.01 mol/L ERFRZSH, 3 0.22 pm
ST RTUENE, S REIIARE R

1.2.43 HEEMRITA AR RE: TR

1 pL FESR TR, SRS HE 2 pl PR 22 vhilk, 7E=5 <

S IHEL 3 RIRA) . FlEL 1 pL OPA IR, SR
A 3 YRIRAST, #-E 0.5 min, #iHHL 1 uL FMOC
W, MRS SRR E A 3 YIRA], B8 0.5 min. fili
B 13 pL faalisk, s R E 3 WaRs], 3.
1.2.4.4 AREAMA  Ai%H: ZORBAX Eclipse AAA

(4.6 mmx75 mm, 3.5 um); JishiAH A: 40 mmol/L 5
T A4 (pHT7.8); WishAE B: I/ EE/K IRFR L Ky

45:45:10)0; JEH: 1.0 mL/min; 565 eI T 5

0~1 min, 731 FH AR $F 100%, HishAH B AR 0;
1~23 min, FshAH A 1 100% Z81b = 46%, 1shHH B
1 0 224k 2 57%; 23~27 min, FiEIFH A H 46% 284k
% 0, JshAH B H 57% ZFE 1L & 100%; 27~34 min,
sl A £RFF 0, Wi AH B £2%F 100%; 34~40 min,
WmEhAE A 0 284 FE 100%, W shAH B 1 100% 2%
1L 2 0; 40~41 min, FshtH A - R 100%, FHiishtH B
1RFF 0

1.2.4.5 KfEYS  £5MEI 338 nm, FLD 2514 i#%
KPP 266 nm, KT 305 nm.

1.2.5 HEAVEFFIEIE

1.2.5.1 ZIEFRTESr(Amino acid score, AAS) Filfb2E

P43 (Chemical score, CS) it 1973 4 FAO/WHO
& 3% i BEARAR 1 BT A FR E IR TR T 43 hn vEAL T 1
B AAS; I P E TR AR R IR S A AR
BT L G R A Al O 1158 CS.

FmEARTEAERTE

AAS = — =
FAO/WHOH AR 8 [ Jii F- /3 br AR 2 A B0 T R R B i

s = FESER A B R AR

X EE R AN LR AR 2
1.2.5.2 IR IWE R SRR SEN 718,
AR FAO/WHO #2& H iy #HAR R H T AR T8 2 2R
I (1973 AFEMRA) THEA, Fabntdh: 2550 L IE &
%% (Ratio coefficient of amino acid, RC) Fl [L1H ZR %L

=

H
A~
&)

43 (Score of RC, SRC) ,,
_ AERIE
IR LY

SRC = 100-CV x 100

. CV, RC 1978 55 2288 CV=RC il 22/RC
SFEIEL
1.3 #iEIE

W EE 3 K, BRI AP E R 2=
FR. K Excel 2010 2 HHYE, SPSS 26.0 #4784
K2 )y 22458 (one-way ANOVA) RN PCA Siit45#r,
P<0.05 R HA M2
2 FERE5HH
2.1 REARHYER. HAHIRMLIHFENERREE

JEEBVE M X A REAS LG | T TS 45 P T YT A
FOEE RS N8 1 o, =R a8 A A
(THETE 43.47~49.27 g/100 g Z[d], REAH W5 e &,
H B 2SS TR AT 7415 (P<0.05) o 7 ULEE
[F]—¥AE X, 2K P52 B AR5 B9 AS TR & Rl el
=5,
1 REARGLU AR T VT AT G R (R = (/100 g)

Table 1
hongkongensis and Crassostrea ariakensis(g/100 g)

Protein content of Crassostrea sikamea, Crassostrea

A Koy HEHPTORRE) HEHB(TH)
REAH W 82.7140.37° 8.52+0.24° 49.27+0.44°
Rt 89.44:+0.63° 4.59+0.24° 43.47+0.45°
Rk 82.03+0.20° 8.60+0.16" 47.84+0.41°

T FFIEARRE A /NG FREFOR BRI e ge 2225 (P<0.05)

2.2 REAHYR. FEHYRFNLTHYRE RERRE K
=]

il

IR 2 AIAN, BEARAE MG | A s A R VA A
AR Y 17 PR e BE R, LS 7 PR A R R
10 AP LTF S IL A 6 PP RE IR . —FhHtunnd
SAFLNR iR hy 87.28~106.68 mg/g, AE TS BLE &
N 52.90~57.52 mg/g, MR LR & &N 39.56~
50.81 mg/g, WFF 2 FEMR Sl 27.45~39.91 mg/g, H ik
BEILERR Y 30.95%~37.39% . REAR MG A S LR B
T T S B o S 2 JE 1R 1) LU A AT =Ty v e
&, Ho R R SR (106.68 mg/g) . 78 4 FE R
(39.91 mg/g) FNELERZELNR 7% (50.81 mg/g) Fbis
ZAHENR o VBRI LU 9] (37.39% ) 34\ 25 v T HE
AT VT A9 (P<0.05 ), 75 =Rl A P o 11 ek

17 Fh 2 B2 b, A 2R & 52 AE = AP 4ty rp 1y
M, S R 13.87 mg/g, Hirb RE AN 4 g5
(15.05 mg/g) W3 /& T 3 SRR 405 (P<0.05) . 5
WA H B A G RS O T A AR S AR
BB MG RAE 3 AR AR T 2 SRR
BRAT IR, REASF v RACZ IR « PN 2R FIf 2R
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Table 2 Amino acid composition and content of Crassostrea sikamea, Crassostrea hongkongensis and Crassostrea ariakensis
P FIFR = (mg/g)

SRR - -
ReA G i LA PEYT4 G
REH R Asp™ 10.21+0.28° 9.38+0.22° 8.07+0.15"
BHEIEGI™ 15.05+0.00° 14.37+0.06° 12.20+0.28"
225 R Ser 5.07+0.15° 4.49+0.24° 3.8540.03"
2 Wi His 1.53+0.50° 1.18+0.39° 1.77+0.30°
HEmGly"™ 6.58+0.58" 6.28+0.49° 7.23+0.51°
IR Thr” 5.32+0.33° 4.74+0.08" 3.89+0.11°
A Arg 7.72+0.48° 6.97+0.02° 5.16+0.10°
NERRAl" 10.59+0.80° 9.49+0.34° 5.38+0.08"
Ji% R Tyr™ 3.90+0.06" 3.2540.26° 3.1940.32°
LI Cys 1.56+0.28" 1.48+0.38° 9.68+0.23"
iR Val 5.5140.36" 4.44+0.54* 4.47+0.20°
R BMet* 2.27+0.16° 1.28+0.03° 1.76£0.01°
SoeE e 4.54+0.33 3.79+0.03" 3.86+0.04°
SR Lew” 7.52+0.10° 3.88+0.24° 5.3120.31°
R Lys 10.27+1.64° 6.17+0.26° 4.68+1.15"
Jifi & #2Pro 4.57+0.11° 8.41+1.84° 3.2940.09°
HNE R Phe™ 4.49+0.20 4.97+0.26° 3.48+0.08"
REILRTAA 106.68+4.53" 94.58+3.51° 87.28+0.29°
Wil BILFREAA 39.91+2.46 29.27+1.16* 27.45+1.20°
JETEILRNEAA 57.52+1.10° 57.16+1.94* 52.90+1.68°
BEREILFRDAA 50.81+0.75¢ 47.75+0.21° 39.56+1.26"
Wit IR M E IR (EAA/TAA, %) 37.39+0.71° 30.95+0.08° 31.46%1.47
TR AR AR T E AR (EAA/NEAA, %) 69.35+2.94 51.20+0.30° 51.96+3.91°

e " FIRDTFEIER, 7 TR B REIERR; FA T EIRAREAR FNG i a~c R BRI AFE ST 25 5 (P<0.05) .

TR TS T R A AR TN & Eﬁﬁ\%iﬁcﬁ,
PTG R PR & B . REEMR . A&
FINEPR)E T LR E MR, Horp KA R PRI 2 R
SLEER AR LR, NN S AR i A R,
REAS A 1A P s (3 S R ) ] 1RO
BN T @ IR L —, AR IS —BR
FAERR, 1 H H IR AR D, BERRE =Z Al AE2s
TR TIRSE W S5T . TUMLAE™ 2R, iRk
g R R e R A 2R, T%l\ﬁ%‘%ﬂiﬁqﬁﬁ%ﬁ&
FEARIAIE o D2 A e H KA B EL, A7 AR

FEZ LA A W I ERE A (B8 ), iy AL h
&%@EH@*%%@Z@EE%*ET”&@Eﬁﬂiﬂb%f(%f”
W PERVE 2,

%%?3

AR R IR LB 51.20%~69.35%., FEASH M5
(69.35%) B FLIETE T 60%, [E]BF A F7T & FEMR S
FLg e 51](37.39% ) = T 35.38%, 576 FAO/WHO
7 H BEAB AR S (EAA/TAAX100 jC:F 35.38%, EAA/
NEAAx100 T 60%2), nJfEA H & & iy EEAR
FEEFRAN TR . T A HE WG SV T AT A
IRFAR SR U MR, ARSI S &
FFRY

2.3 REARHYR. FAHRANIA
1EizF1)I

2.3.1 EIEBRIP/TFULATEM T B3 3 AT, AR
P& AAS S3HT, REASAH M5 F 7 A 7 1) 2 LR TS 14
KT 1, & T FAO/WHO #H I U 75 S 3L B PE 5 B i

IR ERREFMN

REASEAG | 7 S 47 R VA 114 0 75 2 L TR SR, A5G N T BRI 75 22, R BUE IR
K3 BEARGMG . F USRI VLG () SRR TE 5 F AL 55
Table 3 AAS and CS of Crassostrea sikamea, Crassostrea hongkongensis and Crassostrea ariakensis
SR Fit(mg/gN) FAO/WHO Bist 8RR M AAS cs
WSS
REARALNG  AUSATNE VA (mg/gN) (mg/gN) ARl Feusdblli JDVTALYS  AEASHRAE  FUSALYE SEITAAG
Thr 390.15  644.88  282.59 250 292 1.56 2.58 1.13 1.34 221 0.97
Val 404.49 603.96 324.75 310 410 1.30 1.95 1.05 0.99 1.47 0.79
Ile 332.75 516.00 280.52 250 331 1.33 2.06 1.12 1.01 1.56 0.85
Leu 551.57 528.94 385.97 440 534 1.25 1.20 0.88 1.03 0.99 0.72
Lys 753.04 840.21 340.01 340 441 2.21 2.47 1.00 1.71 1.91 0.77
Met+Cys 281.10 375.61 831.50 220 386 1.28 1.71 3.78 0.73 0.97 2.15
Phet+Tyr 615.02 1120.17 485.28 380 565 1.62 2.95 1.28 1.09 1.98 0.86
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MWl E . Hirp Lys & FAO/WHO bR 2P HESF &
HIIPIEZ, 5 Jiang 550P7 HAE W AOT-AE R b
W ER B = LT 2 FAO/WHO By Wif% 45 S AH
Lo VTVTAEREPTES A 0.88 1 Leu 245 —BRITEE
e, 5 2= by 5o A LY T Hi OB A5 e — 8. AR R
CS 5387, SRS SR AR A Eu g, BEARG T Fndye
Wb vh 25— BRI R 2 LR 24 Met+Cys, 75K
0.73. 0.97; W VLATG Y 55— BRI HE 20 LR 5 2 R iR
PEAAHTE], [F 8 Leu(0.72) o FEREE H £ FHRE AN 4
WE . Tk A5 LR VT4 WE RS, 43 BKRFE Met+Cys 5
Leu &S EY), nISEIEIE B 4, SRAHZSE
PR VT 43 AL ZE PP 53 PP BEAS GG . sS4 Fn T v
0 A4 R P B IR ERT, ATl FAO/WHO Hnifi
A5 5 30 R AR AT O BA A = Pt oy- s =
M2 AR . (BAE SR E Y U IR E U,
A LS — Bl P 2 SR 1 Ay 8 1 I o b 1 4 W o,
FEFEAJE o RS B o 2 [RIRE s AR
SR, ST AT R AU R, TR NER A
SR B S SRR A ST s 2 P s R
2.3.2 IR IMERE S ATH & ILRAH X
S S AT BEAS G | S AT AT A 1 TR
MAE, 3 4 750, RC r#rHh, REARHE G BR Lys
(1.47) FrigAH XL 4, How 75 S IR P 3 7E
0.80~1.10 iX—7EE N, 20 FAO/WHO HRAERL=UHE
FEE s F s 4 Wi v Leu(0.43) . Met+Cys(0.61) Fl
Val(0.69) & HAH X AN /&, Leu #E I+ FAO/WHO
FRAEACHAA A, VT4 Leu(0.59) 1 Lys(0.67)
ERAERT A, KT FAO/WHO PRAR AL 14,
Met+Cys(2.52) & Had 7, 5 FAO/WHO HEARAL
FHERBE RN, H RCITHHE CV /511453 SRC, =Ff
FHT ) SRC F25FHES Sk BEAS G175 (88.99% ) > Hb
5 (82.30% ) >IT VLA (64.94%) o 1 BH REAS 4 Wi
PR DO e B SEFRAR X ST, E — b b o (4 8 P o
MHER R o THEVTA UGS R RC SRR E R, %
T 2R S T AR TR, PR e 2, BRI 3R
MHAE AR T H e PR AR

T4 FEAELWE, FUSATLUE A VLA
ZFLRR M RC F SRC
Table 4 RC and SRC of Crassostrea sikamea, Crassostrea
hongkongensis and Crassostrea ariakensis

FEACHIG UG AT
AR

RC RC RC

Thr 1.03 0.92 0.76
Val 0.86 0.69 0.70
Ile 0.88 0.74 0.75
Leu 0.83 0.43 0.59
Lys 1.47 0.88 0.67
Met+Cys 0.85 0.61 2.52
Phe+Tyr 1.07 1.05 0.85
SRC(%) 88.99 82.30 64.94

2.33 TR BEE REANGEME | A Us G AT
TTA WA IR 0 oA AR AR R, X =Pt

ATLEA VN . X HIA 17 D EIERRZH 4y & R FE bk
AT PCA, T AHICHERA R AR IE SRR, S5 250
A AR T S A B AR 5 TR i kiR A8 d s
b, fAE HHRBUH R E R T 1 f 2 D ERSr, B
ZUT Sk R 90.463% (58 6), NI LEE I W 5As
FEPRIIGHER BB o 25— BTHkR N 66.632%,
fRREFE R A 22 2010 . DR TR A 2R . B8
ST TR R 23.831%, RS PR A &R
5 IR R AL

Table 5 Principal component load matrix and coefficient

FHsr1 FRI2
IR
Ser 0.967 0.530 0.168 0.154
His —0.422 -0.231 0.877 0.803
Phe 0.777 0.426 -0.277 —0.254
Lys 0.825 0.452 0.562 0.515
Thr 0.967 0.530 —0.042 —0.038
# o6  FMIHTITER
Table 6 Principal component analysis results
FRGr SROR(EN DR (%) Zt iR (%)
1 3.332 66.632 66.632
2 1.192 23.831 90.463

LA 5 S BERR L & iR bR AR R R bR, 5 3
I3 2 AT AR HH A R BRI 4 R B(FR 5) THEEAS
F F, FlF, By T BRRIAS, an T

F, = 0.530X, - 0.231X, +0.426X; + 0.452X, + 0.530X

F, = 0.154X, +0.803X, — 0.254X, +0.515X, — 0.038X,

TE PCA JLfili b, T4 1. 2 19 TR EAE AL
o, MR A5 F L F, YT IIBCR A, A4
LA TN F=0.666F +0.238F,, 193] 254
1553, FT 2L e =Rty St A TR B 2555 BT .
2 7 AT, NEEEEIRLH 43 A BE VAN, — bt
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