REFBHHR 4R
Journal of Tianjin University of Science & Technology
ISSN 1672-6510,CN 12-1355/N

Aiint L

(REBRHE AR M EH KIR

H - ey PRI S i T T A B i i R 5 AREAE AU 43 BT

(= MARRER, WhEsE, KRR, BRER

DOI: 10.13364/j.issn.1672-6510.20240204

WA A 2024-10-12

Mg E R HE:  2025-01-14

g1 g WMARRER, Whss, KRR, BREDR. 8 RIEESIN T T 204 K i i S

FERBR 3BT [IIOL]. REERHE K 22253
https://doi.org/10.13364/j.issn.1672-6510.20240204

@NKif oL

www.cnki.net

P ER: EHmBE LIRS, ffk NSRRI 2 DR R HEBUER . BN S & R S5
B HEMBARCLE, HEEFRATIF B8 FE TR HEROE i de 5 H e fa 4 )
TURFE RGN CBIEMZ LI HBUS IR, AT AEE MAREE . &, WIS, B g % R de
AR 2 HL DU Y CUfh E ) BV s R P B e 1 o S P S8 Al I 2% 1 AR A B e AUAF £ (il
R ERZEB) A1 CITI AR BAE Y A RE s 2 ARWE TR A B . Bl Rl 77 &g
BB TUSCSR R, AR ARANGGAT 9 S AR ABUT s R fh N 2 LA R 15 [ A R 5T i
AR BOARDRIE, IEB MG —HIVETE 5507 f79 . 87, A0, g th R ROt ERRESS
N ERF ERAI A BRI, SR ERG — 25, AMRBSOESCEH | 1EH . HUE A FRAER A2,
FURTEE T g A HEAT > B0 IE K

HREEIN : AU TR EE I S (R E2EARIT OsfiBoO) By REHARAREL, £ (hHE
FARWIH (MZRREO) HARESRE T & LA 5 405 T N 7 — SR i, DL BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN E R . B (o B AR (RIZRRO) A2 B 5l
FIR) FL A SR A R I 4 S R R (ISSN 2096-4188, CN 11-6037/Z), It LAZE 2 3T 1) 099 4% i 9 24 27
RSN IE AR



2025-01-14 16:49:24 https://link.cnki.net/urlid/12.1355.N.20250114.1602.010

ABBREEER

2025 Journal of Tianjin University of Science and Technology

2025

DOI: 10.13364/j.issn.1672-6510.20240204 é\ﬁ m EE %‘:hﬂ II E{jt1't&}_‘_‘z I:Iﬁl:l |:Iﬁl:| Jﬁ 5 tI:#{f-[E
UK 53 %7

MR 12, MR L, R L, RE 123
L AREIRTE K22 A fr Rl 22207, RN 350117, 2462 K (GEE) &M A RA R, ¥ H 351100;
3. MREINTE K 2E T TR A O, A8 350117)

i

FEE: IEERMTARAFIERL ML &, WA Z L ERME. G 2P0 Z Ao RBER A0 3 2b N 4K BE o
Rt Re. BN, EERBR TR AL RAETIRRE. ELRE A b, KA A & Il i £k
I AHBATHRAC, AR E AR KPR A7 4EE (orthogonal partial least squares-discriminant analysis,
OPLS-DA) , i ffimn T TEAEL MALSM 6 £ FHAE BN 2 L B AL A 5. LR AY: Y FHBE S 70°C
B, ¥PAEE (2110.59476.02N) i€ F, ik (0.9240.05 mm) F=vi 4 (1390.89452.21]) 44F, HA RiFeyiEn
M, SRHEARAENM T T LA (CMS-2) : Fa2#RE 28.34%, & ZRAme 3.37%, REERmE 8.21%, #
BB A 89.5340.86; 5 L EAAE BB RAKL (CMS-1) A8k, CMS-2 128t Kok 89 K AEAE K ML A4 4o B
K. BEE. L2RAERMMEME RN EEEZHALFE (variable importance in projection, VIP) #2485 %3 o
(P<0.05) , # & R AL8 %45 (29.5320.10 mg/g ) ¥ A0, SEvk BB Glu AR RER T dk K, #EokiE ML (TAV)
KB 37.62, ZAFR T A FFAEEIATE N R LR SATRG T LS AR RBELRS,

KR IGREESL: T2 ERMERIRAEYD: W B R

FENES: TS2544 XEFRER: A XEHS: 1672-6510 (0000) 00-0000-00

N

Research on Processing Quality and Characteristic Flavor of Canned Clam

Meat Based on Response Surface Methodology and OPLS-DA

YANG Xinran'?, YE Peijie!, ZHENG Fengjie', CHEN Huibin"*?
(1. College of Life Science, Fujian Normal University, Fuzhou 350117, China;2. Ge Laoda (Fujian) Food Co., Ltd., Putian
351100, China;3. Southern Institute of Oceanography, Fujian Normal University, Fuzhou 350117, China)

Abstract: A product of canned clam meat was made from Ruditapes philippinarum as raw materials. The impacts of soybean
paste contents, white sesame seeds contents, and vinegar contents on the qualities of cannedclam meat were investigated.
The optimal drying temperature was determined by texture property, color difference, and sensory evaluation. On the basis
of the single factor experiment, response surface experiment was applied to optimize the technology parameters. The
different characteristics of volatile compounds were analyzed using the orthogonal partial least squares-discriminant analysis
(OPLS-DA) model and the free amino acid contents were determined in canned clam meat with optimal processing. The
results showed that when the drying temperature was 70°C, the clam meat exhibited moderate hardness(2110.59+76.02N),
optimal springiness(0.92+0.05 mm), chewiness (1390.89+52.21 J), as well as enhanced palatability. The optimal parameters
of canned clam meat (CMS-2) were soybean paste contents of 28.34%, white sesame seeds contents of 3.37%, and vinegar
contents of 8.21% with a sensory score of 89.53+0.86. Compared with the lowest sensory score after processing optimization
(CMS-1), in CMS-2, the cumulative VIP value and content of key volatile compounds that promote flavors such as acids,
esters, and heterocyclic nitrogen-containing compounds were significantly increased (P < 0.05). The total free amino acid
content (29.53 + 0.10 mg/g) increased, and the umami amino acid Glu contributed the most to the overall flavors, with a

TAV value of 37.62. This study can provide references for the development and utilization of Ruditapes philippinarum and
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other shellfish in the food field.
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9 ImL/min M2 (AEE> 99%) 1ENEA, D
MEE 250°C, Rl #sIE AN 230°C, 4T 7 min,
Ao .
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Fig.2 Color changes of Ruditapes philippinarum at different
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Tab.2 Texture property of Ruditapes philippinarumand
sensory scores at different drying temperatures
P /mm

IRz C BEVFY

il /N EL g4/
50  1211.55:#45.49% 0.7640.02" 820.02441.18° 82.740.82¢

60 2231.98+13.72% 0.8040.02% 1219.76+10.99" 85.540.71°
70 2110.59476.02° 0.9240.05° 1390.89452.21* 86.340.82°
80 1961.28435.18" 0.8840.05® 1261.51452.03" 84.440.70°

90 1581.51453.60° 0.810.04® 901.22475.01° 83.540.85°
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Fig.3 Effect of different factors on the sensory score of cannedclam meat
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Tab.3 Response surface methodology experimental design

and results
LI AWEE BHIZM CHEME  RE
T OWINE%  INEY% InE% W
1 0 -1 1 84.4
2 -1 1 0 81.0
3 0 0 0 89.6
4 -1 1 0 85.1
5 1 0 1 89.2
6 0 0 0 89.5
7 -1 0 1 84.1
8 1 1 0 85.7
9 0 1 -1 86.7
10 0 0 0 88.3
11 0 1 -1 84.1
12 1 0 -1 82.2
13 0 1 1 86.8
14 1 0 -1 87.2
15 0 0 0 87.3
16 1 1 0 88.8
17 0 0 0 88.4
W32 3 Bt AT Z oo RAE, BRRE S

(V) METERIE (4 « AZENE (B) Al
BESRINE (O w2 mEE 5.
Y=88.64+2.314+1.53B+0.5375C-0.254B+0.025

AC-0.05BC-1.664%-1.838%-1.31C%,

R 4 Mg R E R VIEE S ZE D

Tab.4 Variance analysis of response surface regression

kU P BHE ¥ FE PE BN
A 100.64 9 1118 12.37 0.0016 o
4278 1 4278 4731 0.0002 o
18.61 1 1861 20.58 0.0027 o
2.31 1 231 256 0.1539
AB 0.25 1 025 028 06153
AC 0.003 1 0.003 0.003 0.9595
BC 0.01 1 0.01 001 09192
A2 11.57 1 1157 1279  0.0090 o
B? 14.14 1 1414 1564 0.0055 o
c? 7.20 1 720 796 0.0257 *
7 6.33 7 0.90
LRI 2,50 3 0.83 087 05271
gz 3.83 4 0.96
MME 106.96 16

T RO E (P<0.01) ,*FKREE (P<0.05)

I 4 AT%n, B P<0.01, RSB ZE TR
Ma A 2, AL R . RAULII P=0.5271 > 0.05 A
B3, REZEEMAEESM. @ F AR, 3
AN BT 2850 s PRI E Sk 86 B PE 23 B AR BEAR . A>
B> C.
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Fig.4 Response surface plots and contour plots of the
interaction effects between factors AB, AC, and BC on the
sensory evaluation scores of canned clam meat
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Tab.5 OPLS-DA model performance statistics
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Fig.5 Orthogonal partial least squares discriminant
analysis of volatile compounds in canned clam meat with
different processing techniques
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Fig.6 OPLS-DA model permutation test in canned clam
meat with different processing techniques
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Xf HEIR AT — g iR s T, U B-R P
2-F WA 2-3A O - 1- 6 A: o 0 UK TR K, T
CMS-2 & EEEILT CMS-1 (P<0.05) .

£i b, CMS-2 mRerill 55 R IR AE S B 4% A 1A
aY, . BB EEIK (P <0.05) , MAZ
ek R SR B R AL S ) Rt VIP fE A
EHREFERMN (P <0.05) , WEEK. BRI, Mg

WRIR S, BRI T T2 2 H0nt i R Sk 1) XUk
%ﬁﬁﬁﬁﬂﬁﬁo

#*6 CK. CMS-1#CMS-2 EXMEUEMM VIP BERESE
Tab.6 Volatile compounds of VIP values and contents in

CK, CMS-1, and CMS-2

) VIP B E/(ng/kg)
251 R UES N
CK CMS-1  CMS-2
) 1- A 1.25 —  4.85+0.00° 1.37+0.21°
ECE 1.09 2.52+0.00° 3.63+0.49° —
7.1 1.08 — 3.33+0.30° 2.85+0.44°
¥R 1.08 — 1.74+0.32° 1.58+0.49"
PR =LA 1.00 — — 1.32+1.86
R 1.00 — — 2.3243.28
ER 1.00 — — 1.46+2.07
B 1.05 1.3+0.35° 1.54+0.28° —
ipes N 1.06 —  13.44£221 11.686.55
) WE
5}3 a
Etke 1.19 — 2.7240.25% 1.4240.74*
B-45 %' 121 2.28+0.99" 8.74+1.58" —
17.69+0.96 22.93+6.18 14.96+2.39
2- T 1.04
b a b
i 2 3
2-38 L J-1-F 1.16 — 2.81+0.09° 0.94+1.33°
5-H4AHE-1-E - 1.00 — — 3.7745.32
3,5-% J&-2-FR 1.00 — — 5.24+0.08
2 R 2.1 1.14 — 7.65+0.36° 5.42+2.22°
KR LBE 1.06 — 4.30+0.37° 3.92+1.84°
. e 1.02 —  3.08£0.12° 3.19£1.57°
BN
X 1.01 — 28.96+0.36 35.72+6.63
7S 2T .
+ DU 2. 1.01 — — 3.98+0.00
CIRNi 1.02 — 2.05+0.11* 2.17+0.97*
S 1.08 23.72+3.76
(E,E)-2,4- B¢ —Js s 3.68+1.48° —
(B)-2-Q-MmEHH: 1.00 —
— 31.64+0.45
i
2- BRI 1.00 — — 2.99+0.00

2- L TR 3L PR I 1.24 —
2,6- - FRJE LR 1.05 —
1.04 —

3.90+0.33* 0.67+0.95"
4.46+0.88" 4.31£1.07°

11.67+2.82 11.31+3.63
¥ 2,5-THIERNEEE

a a

2-23k-6- AR 1.24 —
3, 4-"A-2H-MERE 1.25 —
TR 1.23 —
AR 1.03 —

3.20+£0.36* 1.15+0.31°
5.25+1.15 —

3.19+£0.42% 0.43+0.6°
3.04+0.35% 2.95+1.47%




3-LHEF
A0 Y

1.00 — — 2.84+4.01

1.06 — 4.14%£1.45" 1.70£2.41°

T GELE VIP > 1 R A A — R A R 2 e Rk A
L4 R EARNG SRR B G L (P<0.05)
25 HERERSESH

CMS-1 F1 CMS-2 [1)if B 2 5 IR & & & TAV {E
ZERILER 7. CK. CMS-1 Fl CMS-2 (13} 25 2 1R
RN 16.38+0.01 mg/g. 26.74+0.10 mg/g.
29.53+0.10 mg/g, CK il th 15 FhEHERR, 1M CMS-1
T CMS-2 R H 17 e BERIGTE(E (TAV) 237
AERSESHREMIE. TAV>1 FEHIZEILR
SRR B B, (EEK, TRk
CMS-2 FEREILELR Glu F1 Asp 1) TAV {H¥gE T

ARMELEE R

CK F GMS-1, Ui BH 3 & 58 & (1) 38 A B Tk
PR E P w2 CK HETRZ LR Gly 1 Ala 55T
BRECK, b nT)E, EHwRoTHR KRR AL A Gly
Al Lys, 3T G A ZRRIBINATHE S Lys BI&
BRDTHR. CK F1 CMS-1 H o R R R R 8 B 1R 2
Arg F His, T CMS-2 Ha bR oTmkE K M =41 A
Arg. His. Val fllle. 5 CMS-1 fLtk, CMS-2 H37
Wk ) & JE R Arg A1 His () TAV{H N F#% 49 9.15 #13.34,
1M Val F1 Tle [ TAV (B} %2538, I JE PR o] /e 2
7 R BT (1S 035 2 T S0 R i TR VR VA YD 3
(23281 {H CMS-2 HH R G LR TAV {E 1538 NIt R
e FLRE AR AR, W RE R T EERR AR IG 0, P AT T
o DRI, i IR S I A ey PAT A Sk 1Y) 32 AR B4

F£7 CMS-1FMCMS-2 FiifERERIENR TAV |
Tab.7 Free amino acid contents and TAV in CMS-1 and CMS-2

%55 o A/ CK/ RIS A CMS-1/ TER IS A CMS-2/ TER IS A
7]| VN
(mg/100g) (mg/100g) (TAV) (mg/100g) (TAV) (mg/100g) (TAV)
) RAZIR Asp 100 34.90:0.00° 0.35 112.65+1.20° 1.13 133.60+1.84° 1.34
i R S TR
BRI Glu 30 112.20+0.42° 3.74 972.85+0.07° 32.43 1128.65+3.89° 37.62
2 7R Ser 150 16.30+0.14° 0.11 107.00+2.69* 0.71 117.200.42° 0.78
HEE Gly 130 392.60+0.57 3.02 254.10+0.00 1.95 266.45+0.92° 2.05
PR Thr 260 140.90+0.14° 0.54 95.25+4.31% 0.37 100.80-0.28° 0.39
AR SR
W& Ala 60 81.75+0.21° 2.04 1.15+0.35° 0.02 2.05+0.07° 0.03
Jili%(E& Pro 300 4.50+0.00° 0.02 55.10+4.95° 0.18 86.1+0.00? 0.29
PR Lys 50 9.30+0.00" 0.19 87.35+1.34 1.75 103.90+0.42° 1.85
AR Val 40 0.93+0.04¢ 0.02 23.40+8.77° 0.59 118.5+0.71° 2.96
EAMR Met 30 — — 17.65+0.64* 0.59 17.95+0.07* 0.60
FHKNAIR Phe 90 2.75+0.07° 0.03 86.10+0.28° 0.96 88.25+0.35¢ 0.98
SRR Tle 90 3.20:£0.00¢ 0.04 85.85+0.78" 0.95 92.40+0.28* 1.15
HIREER |
SRR Leu 190 5.05+0.07° 0.03 140.80+0.00P 0.74 150.85+0.49° 0.79
HE B2 His 20 22.95+0.07° 1.15 84.05+1.20° 420 66.80£0.28" 3.34
FERIR Arg 50 806.25+1.2° 16.13 523.254+33.3% 10.47 457.65+0.92° 9.15
B R Tyr 91 2.60+0.00° 0.03 22.240.00° 0.24 20.40+0.00° 0.22
TR | R Cys — — — 3.55+3.04° — 1.30+0.28° —
&t 1638.18+1.39° 2673.8210.322 2952.85+10.11%

e R R RRAL S A A B AR NS FRERORBA S A R (P<0.05)

3% 1B

AHE T UL AR RO AT A R, R TG PR K
TR RRFIE KR o I AR (TPAD | 822 sk
BN E TR N 70°C,  HUGIR B RE G AlA
Pl EE. W (2110.59476.02N) . 3%
(0.9240.05 mm) FIMHMEM: (1390.89452.21)) . {EH

DRl 2% S 06 A 5 S AR T A0 v B 2ty 1, SR g 7
ML RS, TE S8, RtE T ZSH08%
THEININE 28.34%, HZMBMNE 3.37%, BHEH
I 8.21%. % OPLS-DA A1 AR N L T2
ol P Sk OGS IR R ME LA ) & BN E RRHIE, JF
e AR A&, LR REH: CMS-2
PR G R A B ) Rt VIP A & Y
I, HGBREZE . R IS E LAY (P<0.05) ;
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