$44% B Wl B % U R Vol.44, No.1
2023 & 2 A PROGRESS IN FISHERY SCIENCES Feb., 2023
DOI: 10.19663/.1ssn2095-9869.20210731001 http://www.yykxjz.cn/

T, R, XEW, Ry, T, ERE, IhER, R, A5 8% VLR T a2 RS i g /M g sr. i
W RlEBERR, 2023, 44(1): 210-218

WANG Y, WU B, LIU Z H, CHEN X, YU T, WANG Z Y, SUN X J, ZHOU L Q, ZHENG Y X. Establishment of near-infrared model
for glycogen content in freeze-dried tissues of Jinjiang oyster Crassostrea ariakensis. Progress in Fishery Sciences, 2023, 44(1): 210-218

TR AT HAER SRR IMERI R E T

oY 2 ORY uFsY Kk 4 T OB
EFRE Y WAHERY AWEFE AHE&’

(1 KRB B A= BRSO A A FRSI L TR R TS S0 LR Tl 266071
2. TR T HR LA R IR R R B (oM BN LR T 266071,
3 KPR ERAIR AN A% B 2013065
4, PEK RIS AR IR RA 265800)

WE BREAEYHHSENARME RGN, FENTENEY &R ENE Ef0g, Ttk
(NIR)AE 2 7 DL 52 3088 J7 4 & By Bt vE B0 A0 . A BT 58 DL 3T VT 4 7 (Crassostrea ariakensis) % #f 52 Xt
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85,2018), MARIXEEF AT LA, (HFERTFE ST, B
AR, S E RS R, A TR S
AP | I E . 4D/ (Near Infrared, NIR)
FARNE R BUAH DL —Fh PR S 2 A Bk, mlE
LT A G TEA T 3% 2 B 0 AT A 00 R A i
(FAESE, 2012), HAGEMGE) . PhEiEs, (EHE
TERA . 6P E i TR0 A1 2 A0 (it 246 5E, 2019),

TEIK =R T SN, Tz, LR AE M T R 1)
R sE o Bilan, 2008 4 # N7 A K PG ik (Salmo
salan) g 5 Fl a2 & 5 NIR 40 Ar i, SCal 1 s i fn
025 7 1 7t £ PR JTE P A R TS 453 405 K6 (Folkestad
et al, 2008), Fluckiger Z5(2011)F] ] NIR £ R & T
T fifl(Abalone) . 276 i B FIAR T 18 2 IURE 5 B )5 e
SRR SR TR AR = 0 E . G, Miller
Z5(2019) #E 7. T H7 VY 2% 4% J5 11 U1 (Perna canaliculus)
P Ko K i K T i 1 (Oncorhynchus tshawytscha) H 4 1
i, Kar . e . KA Ak K AL A W05 B4 i NIR
FE A LS 2o IR Ak . 7
FRURRRTT R, O KA . A 4 6(C. angulata) |
% Je ‘& 4 Wi (Saccostrea glomerata) Fl 35 Wi 4t W
(C.virginica)y/k 5. fgli. BEIE . SR B, 245EmR .
AR . Zn. Se Fl Ca 55 W53 HY NIR /& Al HAR
Y22 B0 E 34 ELAA R B MR B (E L 4E5E, 2015; FA
45 2016; RIS, 2020; Brown, 2011; Brown et al,
2012; Guévélou et al, 2016), H:H, NIR iR E
BN ] T AR A B 1T EE T,
RRAEm THWFREFRCE, AT NIR MEHAH
VT = = d Ly e R R d N K N N o N = LT
X BT R G B B AT E AR L,

VT VTAEW5(C. ariakensis), MFK “ARiE”, AR,
JUERERY B AT DS, R TR A S BT SR A AR
A= 5 (Wang et al, 2008). Hl, CA RIS FEEHED
T FARCTF & . BEARIR (G55 )7 1H (Huvet et al, 2008;
Guo et al, 2012; Cong et al, 2013, 2014; Zhong et al,
2014; She et al, 2015; 22774, 2017; BPKAE, 2019;
JEV TN T 5, 2020), A LS B 4 PR AR I T vk i R A
3o AWFFE LT TTALEG 6 FhiR T80 dBT &, 45
A O I B RO T O A T A A BURE RS
NIR R | Sy Ji 3 YA b T 2 e 8 R
FE ST IR AR

1 #MRI5FE
1.1 SEISEE5E®
H A5 e NIR Y635 {Y (Antaris MX, FEH), A

# RESULTTM FEAG I R A 10 48 AR LA B 55 s Ak
PR TQ analyst (Thermo Fisher, 3 [H); fi§Fr{X(BIO-
RAD, 2 [H); H %% U T & L (CHRIST, Alpha
2-4LDplus, f#[),

12 HmERESLE

SO AT VAT 05 R PR RN [ & & A 300 %) AR, R
F L 2R AR B RN 0 DX 0 3T Y W 3 [ S 5 =
G, AANENERE 88 STl FFBEER . B,
B 6 ML, R 1.5 mL B0, ARG G S
T80 C Uk R AF# H . MR, FAESRET
PEALT I 48 h J5, WS ANM RS ERT, ATE
SR W RS AR 8 R NTR $00908 A9 R4
1.3 HESEMLFNE

VT W Tt 1) A2 (0 5 SR P i A
Ltk (MR A7 55, 20210 T . FELBRANT : FREL 20 mg
MARME M T 10 mL R 1, A 30% KOH % (w/w)
2 mL, /KB 60 min, WA 4HRE 5~10 min 352
R, HEATEEE, ZWMKEREE 5 mL,
12 000 t/min Z5.0> 8 min J5, B R AAGRE S
W WUFRRE 10 A5 AT W REMIE 100 pL F EP &,
7K 5 min, HU0.2%MY B EIGL R A WK 200 L 7EVKI%
T, WS BEEE T EP &b, FTA RS S —1%
A1 2 JG AR KA B 8 min, HHMEIGHEEIRE S 2 ¥
(ERORHERL 5 s), MFAGERUE I HRKRET, SR
30 min, BHL 200 uL FlFLAR, FIFH EEBR (G 2 A
FnfE 620 nm FYMEAE, BRI E 3 NER .

AR R 1 mg/mL (1) 25 0 b v I B AN
[ vfe Ao B P R A A i, R AR R MR, e R
RIS TSRS, M WOGAE, 2R S RO
PIARIERR S, N7 AR, AR IROBE S, AR
2 AR5 280 S 7 A R v A 2R A i B

14 ELSMIERIFRE

| H HL AR e NIR Y615 (Y (Antaris MX, FE[H)
RAFCIEE M o SRR M OGIETT, W H RESULT
BB AR 4 7 AR O R AR TR, Sk i g0
Fl% 52 A 10 000~4000 cm ™', FFEKRECH 128 K, 4
PN 8 ecm ', F log(1/R)18 [ 5 5 s R W O 3%
FEM AT, SR eiE T 0.5 h, SRR a1
FE I G 1% R AR AL 0 B4 3R CA e bR i (BR AR R
1 cm), HEEEEEEESIFE 1.5 om 224 . BRI
A, SRET FOCIERIHRT 2w, HaSEfE N
18 [ P65
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I TQ Analyst (version 9.1.17, 3% )4k {44k B
FRERIN 6 FAZICIEEE, %k w3 ik
(Partial Least Squares, PLS){F A 7 & A A [k 2
THETTE, RIRE SR B IS G B, 2o I 3fe 1k i g
BrIE . —BreK 'S . Norris VI SE WA i, JFRHE
AT S EAEBIR, 43S T 7 MU LA o
By, Hodr | A ik B R A 0 )2 6 Fhad
AU BRI AR o 5 X EE T M e SRR T AR SR
FAZBE, S uEAE A B AEAR R 1/9, LIS
TR P AR P A T A
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21 ETHEY 6 MEATHARELEZRENESER

F P ¥ B 0 5 T VAR AN 156 A4S il
1554~ FEL 159 4>, AFRAR 144 4> JEHF 148 1>,

PEMR 147 4, 35 909 AMFE BRI S /o Zad il
USTEAC R, FH T T VAT G 7 AR SO T 4T A
S AR ) AR R0 E AR T R S AR, LA Rk
PR S RIS EE L 1, Hih, RAREh 6 gl
LURIRAFEM . SPRER . SNERE . 88, 5L, T
JERRR . T R R RN S 643 76, 83,
90. 69. 55 i1 85, WiEEMEANE AN 46, 12,
13, 17, 9. 7 Fl 13, ABIE 4 24U b & v [
B KA AR TR 7.11~602.20 mg/g, AMNENE 2831~
509.59 mg/g, 6 28.83~306.94 mg/g, M5l 7.12~
103.09 mg/g, IR 68.95~516.72 mg/g, Kk 345.01~
590.39 mg/g, PERE 32.58~602.21 mg/g, 454 LIE]H
T RN R K IR, 4% 2 SO IR 2 B A B of
ZEAB IR, AR A W D ) b o 2 3 1R A
21.02~186.97 , I Uk £ B Ji 7 £ (%) A o 2% 30 [ AE
18.64~182.86, TEMTLLAM MR Ny ib i rpr, oK
R ST 1 7 TN S

R 1 OETHE 7 MEASMREREERENRIISFAHBNERSEEE

Tab.1

Number of samples and the glycogen content in the freeze-dried tissue modeling set and

validation set of seven NIR models of C. ariakensis

AAAE  Calibration set

IEFE Validation set

AN FEA KL I Bl I FEARL B IR B Bl 5L
Tissue model Number of Mean glycogen  Glycogen content Number of Mean glycogen Glycogen content

samples content/(mg/g) range/(mg/g) samples content/(mg/g) range/(mg/g)
SERARER Soft body 643 220.60+164.16 7.11~602.20 46 256.49+166.04 19.93~563.60
HNEJEE Mantle 76 214.11£109.71 28.31~509.59 12 241.39+98.69 75.94~387.10
8 Gill 83 120.21+64.58 28.83~306.94 13 153.20+87.28 30.40~275.62
M1 5E Ml Adductor muscle 90 53.27421.02 7.12~103.09 17 46.76=18.64 15.15~75.13
JiFigi i Hepatopancreas 69 252.20+105.55 68.95~516.72 9 291.31£94.85 153.65~479.46
JE# Labial palps 55 483.95+63.45 345.01~590.39 7 441.15+55.70 348.92~511.35
M Gonad 85 368.39+186.97 32.58~602.21 13 337.86+182.86 52.15~571.97

22 FRIEHEIALE ZLAME R

K FH NIR G T VT4 05 5 T4 & 909 4y,
E]H NIR 18 &GRS mE 1 Fis, Irf ot
T2 AR — B, TERRRTR . ANERE, HE A]
eIl FFRBENE . JEARERT M B 00 SR B NIR A3 A
RIS A rp , SRR I G L, Ok
TR 0 A UL B 38— Bk S (] 2). Tk
UM IE & Norris -3, b #S # i i9 =B S BO I
L EHFHIE 2,

2.3 REE T 5MNRIHE

ARG TQ Analyst BAFHERE 19 57 % (8, HEATREA
Bro SR EMERIG, BT 6 Rl U AR Y I

AR, MOCREGEEE T 1, ARG 2
PIT AR, AR B AR GT . FE A AL SRR A B
HHEA LR T, H R BHEET 1, Hr, &8k
BB AN B AR . R PERR AN S R R
ERA R ETEE R 0.971 6~0.996 3, T g
R R B, M 0.996 3; FISE SR E A R
fH2Pr A BRI AR, A&k 0.971 6, H 74
TR () AR 22 24 7 M (RMSEC)E AE 4.97~26.20 2Z
B, BPREXTE/N, 33 S E i UE B AR 7R A S0 8 5 fb 2
FCAE AR OC BE R R o 7 AR A8 UG HIE A O R (Rey)
FAMRIAE A OC R B (Rev) BT, 39>0.94, Femihy
0.996 9, H XN A58 LIS IEFE 22 1 77 R (RMSECV)
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Al 1
Fig.1

x®2

Log(1/R)
CO0000000000000000
OO
COOOOOOOOOOOOOOOoOOoO
ek ek o ek ek O O O OO O O O O e o ot
OB OORAR O AN A
— T T

8000 6000 4000

K Wavenumbers/cm™!
K2 AR T LU A FEA NIR DG — Bk SAk 3
Fig.2 First-order derivation of NIR spectrum for all samples
of freeze-dried tissue of C. ariakensis
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Tab.2 Spectral data processing parameters of the modeling set and verification set of
NIR models for the glycogen content of C. ariakensis

EEEAY i JeiEE kb B FHFE
Tissue model Spectral range/cm Pretreatment The main factors
B ERARTS Soft body 4092~4061, 4227~4173, 4987~4948 FD, NDF 8
HNE B Mantle 4184~3953, 4759~4501, 6016~5943 FD, NDF 6
i Gill 4015~3976, 4292~4252, 4624~4454 FD, NDF 7
P72 L Adductor muscle 4312~4265, 4728~4593, 5314~5172 FD, NDF 9
AR Hepatopancreas 4759~4639, 6282~6001, 6664~6576 FD, NDF 7
J& ¥ Labial palps 4165~3910, 4767~4450, 6082~6005 FD, NDF 10
PERR Gonad 4192~3976, 7143~6001 FD, NDF 7

. FD: —Br340; NDF: SHudiEss.
Note: FD: First derivative; NDF: Norris derivative filter.

{EL A A1 58 56 I 5% 22 2 75 A (RMSEP) {7 4.59~30.30
ZIE), WA RN, st — 2RI Tz AR s i vl {5
JE FIE A P 5 AR G UE Y B B S D SRR AR B S
P 22 5 50 0IF 5% 22 ¥4 5 AR A L (E.(RPD )28 fk 75 il
1 4.06~11.60 (% 3). WFFELEREN, BRI
6 T2 2L A B e AR RURE A 5 w5, P T VA
T AL SURE i A L B TN

3 itig
3.1 NIREANMEREES=EHMLE

FURT, A T ARG I 7 ek 32 8 14 8 TR e (3
FE T TR B 03k R AR R B )30 Bk S (BRI, 2017,
A, 2018) LA B A S 56 & O 4 57 19 ol it AU L £
RS 4, 2021), HARAL G B bk T3z,
(AL L TR FR A 2%, BRAE SR, AE TR AE S 1Y
P RE , (A, SO0 e AR v e B A A i FH A AR 3K
T2 AR o TR AR 8 7 vk SR e AL 4 1 66 ) i
DABRE S AR BR 1A T R, (HIR A S B 5, ek

H BN T SEHR RAR o AR S 56 2 A N7 0 R R L 7k
AR T SC AT, AL T SCgn b B, (e SR AR
HEAGIHRE P S, LR R & A R b4 IE
W, XFPREETG Y E, i NIR AR A AT AR T K
AR S E A B PO R B S SR
HAESLw o f b o 22 =, REm R, &
NIR ARG RE i, HAb2 A AR S A A, A
23 BURE B KR TE AR, T TR S ORI . A
SIS T AT LT AN RERE i, 40 B TA] S 2T AN 4
IREOCTE R 5, AT RO T80 °C VKA 18 R i
fF, AW JE S E A . Bk UL, NIR £ AR7E
N S o T ELAT v 2R, T LA AR5
FEER A e R

T4 NIR ER EERENEESH

ME 3 AT IE Y, BT EA A R . Rev (H L
K Rey (EARHEIT 1, BORA TSR st il . AT
HATEAE A e AR s, AR a7 4
NIR B E R, DL E 3 ANMEFREIITE 0.94 DIE,

3.2



214 i R A S i 2 i 44 4
LRIEER Soft body
618 - RMSEC: 22.0 Bias: (-0.108e-3) Corr. Coeff.: 0. 991 0,0 S
RMSEP: 23.7 Corr. Coeff.: 0.989 8 p
o 8 factors used &0 O
Q
g % o k4 Calibration
&5 3 + ISUFAE Validation
S & fBIE Correction
0 ZZ X AE1E Cross-correction
15 EIE% Ignore
-15 ELSC{H Actual 618
HMERE Mantle # Gill
523 F RMSEC: 12.3 Corr. Coeff.: 0.993 7 314 | RMSEC: 8.10 Bias: (0.154e-4) Corr. Coeff.: 0.992 1
I RMSEP: 13.1 Corr. Coeff.: 0.996 9 o RMSEP: 10.8 Corr. Coeff.: 0.992 6
- 3 6 factors used o 9 [ 7 factors used
58 f ° Calibrati £= %o Calibrati
=3 I + ?Eé% V:ﬁdﬁoox? = 3 o 3 %ﬁ V:ﬁdﬁlooxf
B < S a 3%IE Correction (=gt L 1E Correction
o 0 Y AEIE Cross-correction ®) ° YAEIE Cross-correction
o T # 721 Ignore ﬁ 7% Tgnore
16 1 15 L 1 1 1
1 H52MH Actual 523 15 A5 Actual 314
15l Adductor muscle JiF#E Hepatopancreas
109 | RMSEC: 4.97 Corr. Coeff.: 0.971 6 o 2 529 F RMSEC: 9.10 Bias: (-0.441e-4) Corr. Coeff.: 0.996 3
RMSEP: 4.59 Corr. Coeff.: 0.969 4 o 5 RMSEP: 10.5 Corr. Coeff.: 0.994 6 5
o I 9 factors used o ° o I 7 factors used
- ‘?‘é L or ® o % ﬁ Calibration
== . " A Galtaion =3 ?%% Vildaton
8 9o° 2 21E Correction . S lféoill:{%rgosl;-correction
s L) : x %{%[—(;r(elross-conectlon 5 n 78 Ignore
5 L = 1
5 FLSH Actual 109 57 FLSH Actual 529
JE ¥ Labial palps % Gonad
597 t RMSEC: 7.91 Bias: (-0.671e-4) Corr. Coeff.: 09922 625 |- RMSEC: 26.2 Bias: (0.217¢-3) Corr. Coeff.: 0.990 1 _ Oeef
RMSEP: 11.1 Corr. Coeff.: 0.993 3 RMSEP: 26.0 Corr. Coeff.: 0.991 3 ..".’ ® ©
- 10 factors used - 7 factors used 95 -" e
g f‘:‘:’ Calibration L’E é °o+ ﬁﬁ§ Calibration
E K= Validation % % was Z % 3 Validation
© % fg’%re(?xt":)osg-correction © o & 2B o R{Z%reé:ﬁg;—correction
7% Ignore D 0O ° & Z W% Ignore
338 Le 17 S L | .
338 HSZ{H Actual 597 HSZ{H Actual 625
B3 RRE. ShER. 88 HoeL. JFEEAR . B, MEARAEIE & i NIR BB R 25
Fig.3 Main parameters of NIR model for glycogen content of the whole soft body,
mantle, gill, adductor muscle, hepatopancreas, labial palps and gonad
3 IEIHIFEALBRETERHIEIRSH
Tab.3 Index parameters in the NIR modeling for each sample of C. ariakensis
e AR KF& Validation set
]:is:u\e Calibration set A X IHAE Cross validation AN YE External validation
RMSEC Rec RMSECV Rev RPDCV RMSEP Rev RPDEV
EHARES Soft body 22.00 0.991 0 26.40 0.987 0 7.46 23.70 0.989 8 7.01
HNE I Mantle 12.30 0.993 7 14.90 0.990 8 8.92 13.10 0.996 9 7.53
i Gill 8.10 0.992 1 10.20 0.987 5 7.97 10.80 0.992 6 8.08
#1572l Adductor muscle 4.97 0.971 6 6.65 0.9490 4.23 4.59 0.969 4 4.06
JFEE AR Hepatopancreas 9.10 0.996 3 15.20 0.989 7 11.60 10.50 0.994 6 9.03
J& ¥ Labial palps 7.97 0.992 2 12.10 0.981 8 7.96 11.10 0.993 3 5.02
MR Gonad 26.20 0.990 1 30.30 0.986 8 7.14 26.00 09913 7.03
7F: RMSEC: HFFRZEHHH; Re: EAAERE; RMSECV: & XRFFRZEH T ; Rey: 8 XERUEM R

RPDCV=SD/RMSEC: 3¢ I UEFEA B (AR #E 2 (SD)5 RMSECV [ H{H; RMSEP: SMBERIEK 2B M Rey:
BSUEAH X R %% ; RPDEV: 28 LHHIEHEA L (AR E2E (SD) S RMSECV [ LKA .

Note: RMSEC: The root mean square of modeling residual; Rc: Modeling correlation coefficient; RMSECV: Cross
validation root mean square residual; Rcy: Cross validation correlation coefficient; RPDCV=SD/RMSEC: The ratio of true standard

deviation (SD) of cross-validation samples to RMSECV; RMSEP: Root mean square of external validation residual; Rgy:
Correlation coefficient of external validation; RPDEV: Cross validation sample true value standard deviation (SD) to RMSECYV ratio.
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AT 0.996 9, 1B AR S 56 iy A5 70 RS o 1 o
Uf o KA, RPD {EARJE PPHIR AL fERf B 1Y 28 b,
LA RPD {H75>2.5, H RPD {EME, MR
#ilf-(Zhou et al, 2012), AW T A7 A A ) RPD {Ei
>2.5, i Alik 11.6, XFRM 7 BRI HA BRI
T AERGPE . B 7 AR R AR A N IESE Y SD
B3 5I1E 21.02~186.97 F1 18.64~182.86 2 [a] , ] UL g
EAE AR D A i AR AV R, E AR AR ) A A
o FTAT A5 PR

AMFFREARLE TN A ZET 2 A [ A
FEARR 21K 900 210, FEARFEML . SE &K
A R A RS NIR 5T A2 2 R L,
AR R H S, SIRAZRESAHLL, 1
RS 2T v, T LA A AN TR ot B D i oK 31X
S AR U e & i B — e m 2200, 6 PR
FELLZUAY NIR 3 HAs 280w LR vl 174 G I S 4 4~ 44
K 5 T IX o AL SURE i B0 TR i T 4 AR AR
AU T H ST KR 6 Fhal B E RDGIE S, N
Z B AEE B AR AN AR/ IN . AN 5 T IX A AL SR R
TR N 1 1= SV R VB i o 21 N NP S S
Mlsel, FFBERR . B, PERRZUBEIE ) NIR A
AL, AT DAEF XA R 75 K, T o e 3 1)
R, HAEX R IS R AL

TR X O T EAA — o R 7K A TR
X4 7E 3500~3100 cm ™' Fi1 800~750 cm ™', J&)6i%H A
AR v R MAC(EL ) DX 3, A T2 R A DX 3R 2 (A5 A
BRERGE, BOm A B R S TR A [E
(Pedersen et al, 2003), SEEFERIAUAR L, ABFFER A
MR T LR i, R RBEAR T 7K 43 % Dl 1% o o 1) 52
M, A 76 0 1

3.3 NIR #E R E SR B E Y5 BRI E FraY 52

Bifi 5 25 195 7K T B0 AS DB v R W 3 2 B AR
Wiy, AATTEE e oK e 5 SR At a5, U HOR A |
VMR . HAT, SE TR 05 i T 3 0 R R
DRI S R, JLT-40ck BT E 0, T B B 5
2019 2T, ERRHA AW AR, 2800 R
() R B APR IR AE A K | SRR, iR
Bt R DA, B AR Z A A P
Hifse o rTLATRIL, B D= & &, it
DL i o 1) 75 SR B ) v AR R 2 ek & R, B T X
A K R A AL e MR SR A FE A L S v AT v
S ) 7 RO T R U)o BT XS R, A E
HENT TG 22 A T R A3 T A A AT 2T A
R, NG 2R ATG  2JE 0 R SE P 455 1)

KA. BRW . BB . RV B NIR & 25 A(Brown,
2011; Brown et al, 2012; Guévélou et al, 2016); E N F
T KA EERE LUK o BEIE . B EE . SR
Wi, Zn. Se. ABEFRFIKST 8 Pl s & Y NIR 43
MR (F L4245, 2015); 740 AW 26 1 . B
4G R . Zn. Se Fl Ca 6 F i/ 7% 19 NIR 43 AT AU
DA% i B ST A A o B R B ) NIR A AT Al
(T#i%, 2016; HREBISE, 2020), XLEHIAI) HATH
o VI VA, 150 T £ O AR 1R AT L U b
FHAE4E 8 3200 R B E H o ASBIFSE EE ST 3T VT4 05
BEIF S NIR AR AL E & T 4w NIR ARG
b IR B T i, SR A i S BB AU VA 0 i 4%
(R FRABEIN 2 PR T AR S

4 it

ABFSCHESLHY 7 AWEIE B NIR 2R, af
PASEBLT VA R A ES I 6 P Sl PR . R
I AR S A R HR R T L GVRE i PR 5 e P
HERG . KRB INE , A28 1 AR A SRR A A
W53, D4 T A gt S AR e R A5 T T 4 R R R
X

L % X M
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Abstract With the continuous improvement of living standards and expansion of oyster consumer
groups, people are pursuing high-quality oysters, especially with fresh and sweet taste traits. At present,
almost all varieties of oysters with different flavors entering the upscale oyster market in China are
imported, and their prices are high. Before 2019, among the new oyster varieties approved in China, the
dominant traits of most varieties were reflected in growth, shell color, etc. The oyster farming industry has
also primarily focused on quantity but not quality, and the contradiction between scale and quality has
become increasingly prominent. It can be predicted that with the development of the shellfish industry, the
market demand for high shellfish quality will be more and diversified. In addition to pursing traditional
traits such as growth rate, the demand for high-quality oysters, such as those with high glycogen, will be
more urgent. Glycogen directly affects oysters” flavor and nutritional quality and is often used as an
important criterion to evaluate oyster quality. The efficient, rapid, and high-throughput method for
determining glycogen content can provide technical support for cultivating new shellfish species with a
high glycogen content. At present, the detection methods for glycogen content are mainly traditional
chemical detection techniques and kits. Although these methods have been well developed, they are
time-consuming and costly, producing a significant amount of chemical waste liquid. Therefore, they are
not suitable for rapid and batch determination of glycogen content in large quantities. As a common
modern, fast, and efficient analysis technology, near-infrared (NIR) technology can record the frequency
doubling and frequency absorption of the main hydrogen-containing groups using an NIR spectrometer.
NIR technology can determine large quantities of samples and has the advantages of being fast and
efficient, time-saving, and labor-saving, with no chemical waste liquid generation in the experimental
process, offering green environmental protection. After testing by NIR technology, the chemical
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properties of the samples do not change and do not require significant sample amounts, which can be used
for subsequent recycling. The NIR scanning samples used in this experiment can be quickly recovered and
stored in a refrigerator after obtaining spectral data through a short period of NIR scanning without
affecting the use of subsequent samples. In general, the NIR technique has many advantages in
determining glycogen content, and are applicable for improving oyster quality traits. This method has
many advantages, such as a wide application range, and is fast, efficient, convenient, and accurate; it has
been widely applied in aquatic science research. This is especially true in quality element detection
research. NIR quantitative models of water, fat, glycogen, total protein, amino acid, taurine, zinc,
selenium, and calcium in Crassostrea glomerata, C. angulate, Saccostrea glomerata, and C. virginica
were established, with demonstrably high accuracy. Among them, NIR analysis technology has been
successfully applied to breeding a new Crassostrea gigas species “Lu Yi 1,” significantly improving
oyster breeding efficiency. Therefore, NIR assays can effectively overcome problems of chemical
detection methods, which are time-consuming, laborious, and expensive; this is highly significant for
breeding oysters with high-quality traits. The NIR spectroscopy model can be used to quickly and
accurately predict glycogen content. Using C. ariakensis as the research object, the glycogen content of
909 samples in seven tissues including mantle, gill, adductor muscle, hepatopancreas, labial palps, gonad,
and most soft oyster parts were determined by the micro-reaction system and method of oyster glycogen
content. The corresponding spectral data were obtained using a Fourier NIR spectrometer. The spectral
data and glycogen content data were analyzed and processed using TQ Analyst software, and NIR
quantitative models of six tissues and all the soft parts of oysters near the Jiang River were established,
and 1/9 samples of the total sample size were randomly selected for external validation and
cross-validation of the models. The results showed that the measured glycogen content ranged from 7.11
to 602.20 mg/g, which had a wide range and was suitable to establish the model. This study aimed to
establish a NIR model for the freeze-dried tissues of C. ariakensis to realize the rapid and accurate
detection of glycogen content. This study obtained the glycogen content and spectral data of 909 samples
using the micro-reaction system method and NIR technology. Combined with the least-squares method,
the glycogen content prediction model of six tissues and the whole soft body of C. ariakensis was
established and verified. Results also show that the model is optimal after the first derivative,
multiplication scattering, and smoothing pretreatment of the measured spectral data. The modeling
correlation coefficients (R¢) of the seven models ranged from 0.971 6 to 0.996 3, indicating that the
predicted values of the seven models were highly correlated with the actual chemical values. The
correlation coefficients of external validation (Rgy) and cross-validation (Rcy) were between 0.949 0~
0.990 8 and 0.969 4~0.996 9, respectively, indicating that the established model could accurately predict
the glycogen content of the corresponding tissue samples of C. ariakensis. This method rapidly and
accurately determines the glycogen content of oysters and has application value in the field of
improvement of oyster characteristics and quality.
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