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Hir BA R & L. 6 (Hypophthalmichthys
molitrix) (U EE 1 & F 5 iR, i
TEH W IRE T S BA KRR AR, ORI
2 EHRIHEALR), M T A AT S AR
MR R, W ALE SN, LR R
FI AT LA AR b Sl 8 B — > B ORI

BRI ATNSIVEEY eSS S S e A
AR AR IR A R . i T AN Y)
B B R, VF 2 3 DU Y & 5% LA
FPEER O T B Al 2B 7= BB R o ] Al Y
PR WA b, [H2 0T DL i H
A BT RYJEORE, R R AT, BE T, RS
5 LIIUR S 1 o8 2508, ARl SR
T HERSE T MR, AU B st
AT IR . DR EESING . MBI HtE
R T XA KR 8 BB B RS2 L, JF X e e A s
T S LR A AR ARl AR R R T - A
1R ST R A N A R R A R AT IR L
HRAE SRy . EOME . B EABHERN
9, BAEUA T S MUK EE 1 A0 AR IR M 5 20 AR B
BCJ7 MetiVE L2, S I LR 8 e R B
R PSR SE 2 %

| FRES Tk

1.1 SEIaGwHt

B XS0 XGIFL S AT, AR
AL R AR AT B [ BFRIZ ARSI (P)
AR IR M S AR (D], W 90 556 D5 AL o
hiR . 2 fbsh, R, O, Ak, 1,2-
TR A, W A E 255 B A A
BRZS

1.2 UE5&F

3205 B A BRAL, FEE R A F; PB-
10 % pH i1, 58 2 Al W Bl 24 038 R A
Avanti J-26XP A E HA R B 0L, DL & R
B R s UV-1750 240 0] W43 66 3,
HA SN ] HH-6 BRI, [E1E
ML %A FRA B 5 FI-200 B0 s r B b, -
AR ASBIRL ], 7890B-5977A S AH 4,41 - i
WAL, THERRIE AR 5030 pm
DVB/CAR/PDMS # 83k, iEHEE nbriasA
BN ] o

1.3 SLIEE

BELE A e BEWLRER 1 1
222 Ja SRS B 5, BB EEEE SRR ORI
PR, FH 354 °C ZE MK EYE, B,
Wtk EIS I Dyt BEIRTE K o R IR A HE &
70 JEMh 2R Bk Il i £ B8 IRV K P Y LR 2R
(pH-shifting and chitosan-flocculation protein,
PCP ). AWFFEHATF T H AR RS 56 Sh W
PR G B2 5y st SO R AN
GUTARENY S Sh A BAR ) ) AR BERL
M, IR IRAE ROl R S e B 5 23 il 2
R R B 1 BE TRAT

RA B R B A THNE Z: R GB
5009.124—2016 { £ ik AL M2 ) HEFT
MES,

PR 5% JE A (taste activity value, TAV)
TAV 52 WYy 50 i 7€ {65 R B 2 L,
il e

Cy

TAV = —
G

KL, € WEWRARR N EME (mg/g); C N
ZE LRI A B(E (mg/g)™s

LR 2 6 45 KM R o 09 2 5E S5 i
i S UV 7 R IR R AE & k. >k H DVB/CAR/
PDMS #& B Sk 47 10 25 [ AH 7 25 B 60 min, LA
1,2- 5% (1 ng/mL, 300 puL) AR .

SMEIE SR SRR R 250 °C, iR
5 min; HP-5MS (5% 753 ) H 3L md S0 bE B 404
¥ (30 mx0.25 mm, 0.25 pm); F&FTHE: 40 °C
{45 3 min, LI 5 °C/min F+ & 230 °C, f44%5
min; # (He) it 1 mL/min, A5t

B st A (BHIZIREE 280 °C;
BRI BE 200 °C; PUBATIRE 150 °C; ¥
AERE 70 e Vi i U E m/z iy 35~450.

FE 15 M A B i (G T K
A

A X Wi

Ci=axw
Krh, A Ay 7300 R 25 18 A Lo AN AR ) B
HIUETT AL s Wi W 43 31 AR i (300 ng)
FINLE IR (0.3 g)o

FRAE 5 A B PP A - SR R AR T B M
(odor activity value, OAV) 7%, P A [R145 & 1

https://www.china-fishery.cn

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

A

BT, &

IR, 2025, 49(5): 059815

AT XA i BRI B BTk, Xk LR
B4 X) 5 & o (ng/g) 5 HEGE RE T (ugkg) Z
te, #TFCTAE

c
OAV = —
T

(KB AR G e 7 ik it e T X,
HEI ML Y BE A TC D5 AR ORI 65 g Il LK 28
H10g, M0 5g, SR EREN 8g. MBI 3 g.
S g, WY 3 e, HERI M1 g,
ARERR 02 g, BAMR 02 g HHATIRS, HHE
i VR BRAILE A3 5 AR L R A 18 TR
(0 RE AT HERS , BURE S8 UG B T =R A,
IRJE A B AR K PE B A A A 4%

T AR AE 49 3 B &R IRt BEE HERT
IRIER 60, 70, 80, 90, 100 °C, #R#E (GB/T
31217—2014 2B R ) iRk, 7F
MRS KB /NT 14% IF, #f e BERs e a] . 3
HERFIHA] 3R 5. 6. 7. 8. 9. 10h, HiAFiE
JER 80 °C, WiE LA EWEMIFMAE 0, 1, 3.
5.7¢g. WAESMBMES, 7. 9, 11, 13 g,
RN EABRRGA, BIXSAN 0%, 20%.
40%. 60% F1 100% B AILI 2R T HAR, XSRS N
A 65, 52, 39, 26, 0g, WIEEEAERM
AR 0, 13, 26, 39, 65¢,

WAL AR 6 oe i @ Bkt BT
RLE, PRI L B BRI 3 MR,
FIH Design-Expert 10 3 {4511 = K R =K ¥
LI SE R, SEE R KPR LR 1, DUSRE
P B PE 2310 2 A AR ) AR AR T2

F1 RMEWAMKREBRRMSIERIZH

ESEFIYISE
Tab.1 Factors and levels of low-temperature baking

cat food with recycled sarcoplasmic protein

K I ) /h WIS FH IR/ % BRIk IS
level baking time sarcoplasmic protein addition  butter addition
-1 7 20 7
0 8 30 9
1 9 40 11

i BARRERACERIGA 0, 1).

Notes: Only three levels of each factor are taken.

FAL O BT RE TR B 10 AP
ARG BANE R, HEAFRE 2 HAMA G4
B, AR 2 WHIRRALEE A RGE T, —
TR 10 43

BRI A AT KA RN E B
( GB/T 6435—2014 falkL K 43 i e ) 1
EH R ES% (GB/T 6432—2018 fi k)

*2 REMEERHNBREITNSR

Tab.2 Sensory evaluation table of low temperature baked cat food

BgE| o B/

item scoring standard score

&P colour EHE, W8, @R 7~10
BIkRR G, B, BFE K 4~6

EPKEG, HROES, TR 1~3

%S fragrance PRI B f B RS, T S 7~10
WA AR, Rk 4~6

WERAFERAYE, AW 8% 1~3

il texture WHEEE T, AT (IR 7~10
WHEEAR K E R /N, A B — % 4~6

TEEAR TR/, ORI B Bl 3 ok e 1~3

4ME  contour SMETERE. Wk, RIS HBOLHE 7~10
IR, WMEE, REALHE 4~6

IR, PIMIRE, R orHkE 1~3

AT acceptability BZGMN, et axEmeam 7~10
PESTXFMM, USSR 4~6

TR XM, EASS AR EM & 1~3
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FHAR I BLEGE &R ) M5 IR I E =
% ( GB/T 6433—2006 falR RS E ) 15
FHLK 43 B 5 2% ( GB/T 6438—2007 Tk}
FLR A I ) U LR 4R E 2% (GB/T
6434—2022 kL FpoRLER 2 i A e ) MY, H:
Hr, BRAK ML TP

FEAR GG IE O M IS HEH 6 HRAESE
WMEREAY, B 6 Hid o — 444 T 95 1~6,
B FUMAE B YIAE JE (1.2 mx0.5 mx0.6 m) P #gh
TSR, SCE R T IR AL . AR AR,
R, AT DA, REFEYR S

BARESEEY . FEUR 6 SIS 4 M ] — b Ak
ML, R A PR 100 g ZEARL, 43 9I5E 6 h
AR R A B, S0 3 d R B,
PR P (BFRIALAAR) . Z (F IR . D (R
HERFARRL) B R4 TS50, AR EEE A oK,
R RE R,

KRR (Y%)=(F M B 5 — TR R /A5 R
1 x100%

UL SIE 50 WURgIE S5 56 A B S 50 5 R AT
O30 2 SEHS, RO AR MBI 2 R AR A
50g, /Al ZF P, Z A D, HRMHEH 2 A
) BT 2 A, B 3 R AR TR A T P %) A ) 452
HOAFEE 10 em 2247, SCU0 A RE 05 Rl 2 1E 5
WA N, iCRME 1 DR E ARG 57
ZIE AN, SRR — A SRR 100 g,
SRIG BRI T T — 415850 .

TARAY B LR AIE . 2% (GB/T
17811—2008 4% 2 A B il kL 1 2 B 1
RIE L) ), W TG . B &
FIBG T AL AL BE, WA LT akid, I sk p
AR 3% N OB RN R

Wi =W,
1
P, XOAARRE S B R AR, W, A
FROMEF 5% i oKL 2R 1 S 0 TR A B, W A AR
J REAE it R R 1 ) o 3
1.4 HIESH

FIT AT S48 KO0 1 Origin 2018 Hf R4 74k
B, B AL DL S bR 22 B R
AR ARG A5 R 2 MR T ANOVA, &
Z M43 M1 % ] Duncan &K 5 (a=0.05), iz
Design Expert 10 Z{4 34700 o A 024 5550

X = x 100%

2.1 EERIREBANRER DN

JIT T P B PO A 00 T IR 1 ol 31.94
g/100 g, MRAKER K 75.14 g/100 g, BN
F\E G 3). H, 245 i NI A Y 35
AR E Rk 7.21 2/100 g
22 EEREANERSEER ST

JIT 1T 8 ) % AL 1 b 5 T R e R R
AR, REEMR (959) A AR (307.33) (1)
TAV {HH B ER T HAD IR, STk K (35 3).

23 BERREAMSIKSH

2 NIST B A R DL I SCk S % ik, [l
W BN 2 R Y 21 PRI R, E
MM R BRI, B BREAA,
Horp IR FIR Y BTUN E (£ 4).
24 FWEREERROERSHF

R BVRE R 8 B AT A AR S0 R e
BEE MR R BT, R R ETHE T
Ferads (K 1) HEEREE D 80 °C. HLA% I
B2 8 hisf, BE ISR B i (33 47). JITLA
AR AR B e i L iR B2 A 80 °C 24 o

REVBORERT R 2 AR B S M ag#vh Bl
HHRHREE BT, BOETE 258 BT R
Fagh, BREWE 8 h b K (36.17 4%) (K 2).
ST LA R LR A AR 74 R LT Fof 1) 2494 8

) By 45 3 SR T A 3 AR BE e R 64
et AR R AR A JERE D 43 B B S S T
o3 VS T 2 1) 38 AT 3 RS m b i
MR ETER AN 3 g i, BCE RS
(38.46 53)o T AR IR M5 20 46 1) 15 8 S8 UE B I
EAINER 3 g (81 3).

) 2 o Ao 3 R AR R R 4 F

BEA 2R A B3, JERE PR 2 BT

JG R RS (5 4), WATE 9 g dbik B e,
PR A B Y A O B, S 2 R ARl s g i
AR5 S R R 25 4K o

) LA B & i Am 3 A AR R B o S8 %
o BEENRE A s, ARURE
PR BTHE TRERE S, MU E RS
i Ay 40% B, AR RS R A0 B PR3 A 3
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*3 G REANIERMEIER TAV 5

Tab.3 Total basal acid content of sarcoplasmic proteins from H. molitrix

25 HEERIR R R I %I {/(mg/g) ER(Z100 g) TAV
form amino acid type taste property threshold content
Db FHRAHEIR W Lys Tk 0.50 7.21£0.16 144.20
essential amino acids N
HEBR Leu 5 1.90 6.53+0.38 34.37
4EIR  Val F 0.40 4.58+0.48 114.50
HKNER Phe i 0.90 4.46:0.10 49.56
FRAR e I 0.90 3.60+0.06 40.00
FEER  Thr it 2.60 3.48+0.37 13.38
FHE Met i 0.30 2.09+0.01 69.67
&1l total 31.94+0.78
b TR AR RETIE  Asp i 1.00 9.59+0.54 959.00
non-essential amino acids N
HHEE  Glu fif 0.30 9.22+0.37 307.33
W& Ala H 0.60 4.45+0.43 74.17
R Arg it 0.50 4.33+0.24 86.60
HEAMR Gly EH 130 3.74+0.14 28.77
% His I 0.20 3.29+0.04 164.50
225 Ser Fiil 1.50 3.26+0.32 21.73
fEiR  Tyr 7 2.60 2.80+0.14 10.77
FHZEER  Pro Tk 3.00 2.50+0.30 8.33
it total 43.19+0.09
WAL TR RETR % 73.95+1.95
essential/non-essential amino acids
HEHFER  total amino acids 75.14+0.70
YHEEREIER Y fresh amino acids 18.810.26 1266.33
YHEREIER Y sweet amino acids 19.26+0.04 224.65
SHREIER  Ybitter amino acids 27.35+0.06 483.37
50 ¢ [ 1752 % acceptability HMFE contour 50 ¢ 1 qu‘%b@f acceptability 5|‘ﬁﬁ contour
45 Ji  texture B &< fragrance 45 + J5ih  texture B®® #<  fragrance
40 | B (0% colour 40 | B (% colour
[=} =1
S 35 ¢ .S
5] s
KR 2 3¢ ) R 2
S s | ; =3
o 2 : o 2
#® 52077 77 7 % &
g 15 + ’\ 2
3 \ 9
10 +
5 L
0
60 80 90 100 5 6 7 8 9 10
JERRRE /°C LR B 8] /h
baking temperature baking time
E1 FREEEENEREERRNEME &2 FRMEEER BT IEREE SRR

Fig.1 Effects of different baking temperatures on

cat food quality

Fig. 2 Effect of different baking time on
cat food quality
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50 . Y=-418.391+89.543A + 1.978B + 14.941C—-
[ 1#5%2%  acceptability HMFE contour )
45 'R it texture B&R %< fragrance 0.083AB —0.936AC +0.029BC —4.845A°—
40 | (4% colour ’ )
g 35 | 0.024B“-0.452C
i%so- X} R SRR R AT 07 2200 (R 6)0 T 22
Eg”'.\ TSR AT, AL PAE<0.001, AR IR
2 \ IKFIN B, IR B, VA
201 FAIHERE X, U AB R B, —
51 WIT AR B, —KIIAC, A*, B, CCREH
0 0 1 3 S ; Wl 2. R 6 nTAL, BLBIRIH 96.39% i
T4 SR R e HURE PRk A T A28 5 A (BEREISE]). B

potato starch addition
B3 FAEDHREIEHRMNEINEREE RN
Fig.3 Effect of different potato starch additions on
cat food quality

50 [T A58  acceptability EZZ4 #MFE  contour
45 XY il texture %<, fragrance
[ % colour

40

35 +
30 +
25 +
20 \
15 t N

10

o

R

Blnin
4

%

L
sensory evaluaiton

5 7 9 11 13
RRLEIE
butter addition
B4 AEFHRMENEREE mROEMW
Fig. 4 Effect of different butter additions on
cat food quality

WK, h4236 4, WUKEABRINER 60% )
THARRCE VP20 B AR T 40% 410 20% 20, 1Y
WL T ER N S 100% I, AR 6 ] 4 5% i
DT 1l B PP A AR, i AIAE LR &R Y
AL IEAE 30% 247 (B 5).

25 WIRIESIHLE

FERL R SR A LA T, DUERS AR (A).
WK EE (s (B) MAR MBS InG: (C) b A4S &,
PURE P 2088 (Y) S R qE 38 ik 0 £ e i
LA TEC T AL, B sk T2 24k,
SEWTT SRR IR S,

iz ] Design Expert 10 FF X 52 5 45 53k 47
EIYEEDE S E 2 g

W AN A1 C (Mg o

AR G pe 5 2B R M 0.984 2, 5 IE R
40963 9, A RN 1.67%., B A
96.39% i ML BB T4 2k A T AL BHIC,
TN LR AT T L R A0 R A5 R 2% (R 28 ELAE
A&, X AT RANE 6. & 7 FA 8 fh i iy B
UHFERE R, AR R AR s T R K I3 HAEH
RN, SEE R EMEIE, Wi 32 BAE
M. AB Il AC 2 BEAEH W3, 1 BC 3
WAV, LHAERAANRE .
2.6 TEIRMEERNEFRD

MRAE 7 BBEE T A0, P ACHLK 2 & B i
&, N T747%, Z BRI E R AL, S 4.11%,
Z (REF S e, A 4.51%, D RHEr 45
WK, N 1.64%, Z HKksyEridess, h4.86%,
D 7K & Ak, Hh 2.76%;
27 T EISMEEREDOM

PRSI g AT LA S s B R R,
KB R AR ZM Y IE O, Wt
8 AIHI, D AP HERERE R, 4514 50.91%
147.3%, REFRREMIZE Z (45.62%),

US55 ] LA A2 shnt 5 e 5 0 %
B ICRERERE, RN %Y
Zo WK SALIEW, Z5PMDME 1 0
KEBFRIE N 50%, FHIXT Z A g5
P. D mZFEEEAH IR,
2.8 BHIERESERUCERNBEELEELE
XTEE 4 4

W E B ARG, IS Yx A
BB W R R R . Z 1 R A
AR IR, N 94.07%, HIK M D (93.51%).
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F 4 1B SPME-GC/MS RGHMEEALREAPHEL EPR
Tab.4 The volatile substances of H. molitrix sarcoplasmic proteins obtained by SPME-GC/MS
25 %Fﬁ HRE/(ng/ke) ETE/(ng/g) OAV /ﬁ"ﬁi?ﬁﬁi
form material threshold content odor description
S [&A123 45 0.43+0.03 95.00+6.67 fo k. 75k
aldchyde R 0.7 1.06+0.03 1 514.00+42.86 TR, B, MR
T 1 24.64+0.63 24 640.00+630.00 IR FHER. R
pEmE 3 0.97+0.06 323.00+20.00 KRR M R
(T2 137 J5-3- 1 — — AR, Rk
alcohol o— B N B
ek Bt — 2.08+0.07 —
hydrocarbon gge B 5.1240.06 -
+—k — — —
+ =k — 0.05+0.03 —
+=k — 2.00£0.05 —
ke — 13.82+0.06 —
[iFES FER ¥ i — — —
esters O 7 | _ — TR AR
IR X — — — IR
LEES CL 50 000 — — FUIR
ketone ¥ i 150 0.16:0.03 1.00+£0.20 AEEERER L Rk
Ll — — — AT IA
TR T &M — 4.30+0.18 — S
aromatie IR 350 0.25+0.04 —
IR BNy 3000 — —
carboxylic acid
e REERK
Notes: "—" means not detected.

P (88.02%), UL FI A A b A I AR
L

3 ik
3.1 HAREANSERSXK

D\ 32 [ 1) BH 45 BREM 2 (Association of Amer-
ican Feed Control Officials, AAFCO) #lL5E s
FHRMICRE, BENKEATHEAR . 772
MR, WER., BAMR. FLdM. wEdR. &K
NRRI & RECONEE (£ 3), WA, HEA
TREAMUE T, BEARPREA R, HE
FB i 2 R A 5 Ll TR, B2
DLl A Y B 2R Iz 1

Fi JEON [RIOR S RRAE , 38 5 00 125 2 L 1R 47
HA RIS WK, EERR . SRR, R
FRIEH R 22 BE R 1) 8 O R 1y LR ™ o R

KB AR SR IR, BT T
FRAEELR . S0 AR E BAR A Kk, (HENTH)
WRGE AR R AL, JCHIE XK . BIME AR WS
KU, HBREIMAZAMRAER R E RGN 4
MAERKER, RHEIYRE. 45 aRIERTE
PR RE A% M 25 B o A0 TR O XURR D 2 1 T i 5
PAE S A RA TR AL S R,
i3 X BE U B R A 2R G o b, B Rl Y
BEAUIK S b e | SRR IR 5 £ FIEH,
HEAATCHIR

— BEAR ARG 23 B 1 P DAL 5 P £
RORFIEAT R A BTk (35 4), (RRIAY ELRERE, AT
We. PRE. CURE. PEMESEJE A RE R IR AL
g1, PUHERE B AR AR, 3 X i R R BT ik
BRI, B A 78 R 2R Bk el i iy B ALK R
FAEAT A% PR B f IR o I AT AEJE M A 7 pH<6.0
MIZPET , FC RMIE U 1E v 1) BH 8 1 2
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&5 WEERERITRER 0T [ 1452 % acceptability 4ME  contour
L y i e =
Tab.5 Design and results of 23 _ %%‘% Z);ggre BR® %/ fragrance
response surface experiment £ 35
test group sensory evaluation B S 5 |
1 9 20 9 37.95 o 2
B2 0 KN
2 8 30 9 43.67 Z 15l N
2
3 30 9 43.27 10 +
4 8 30 9 44.18 5rF
5 7 40 9 36.93 0
0 20 40 60 100
) oo et WU 2R 1%
7 8 30 4435 sarcoplasmic protein addition
8 7 20 ? 374 B 5 AEARESRNESEREERRAEMN
? 8 20 1 37.57 Fig. 5 Effects of different amount of sarcoplasmic
10 8 30 9 43.88 protein on the quality of cat food
11 7 30 7 33.92
; . o S, R R B P
W e OAV 1 i1 T 3 FIAE 4 P I 0
W e w s o FOELIE . 24 OAV<I M, FBIIL3E 31 X%
e W o YIRS, R R AP R T A
. c s s 5 4 OAV=1IN, B2 5T A RE 2
17 40 9 37.82 w%%ﬁﬁ*ﬁ%ﬁ ﬂ@ 5 HT——‘%T@@ [j‘] , OAV %@

W ALY E (h), B MUZRE AR IR (%), C. FHMEinE(g),

EE

Notes: A. bakeing time (A), B. sarcoplasmic protein addition (%), C.

butter addition (g), the same below.

K, W BRRE S BRSO 1Y TR R Gl
it OAV A a1, Wk LK B 45 & R AR BT
BRECK (OAVZ) MR FEACH . T,
FHE . PIEE, HP RN OAV Hi, M 24640,

F6 MEFRRERESN
Tab. 6 Analysis of variance of regression equation

J5 2R REl H ¥175 FiH PH

source sum of squares dar mean squae F value P value
FA model 191.62 9 21.29 48.50 <0.000 1"
A 9.79 1 9.79 22.30 0.0022 "
B 12.88 1 12.88 29.34 0.0010"
C 1.17 1 1.17 2.67 0.146 5
AB 2.76 1 2.76 6.28 0.0407 "
AC 14.03 1 14.03 31.95 0.0008 ™
BC 1.36 1 1.36 3.09 0.122 1
A 98.84 1 98.84 225.16 <0.000 1™
B’ 24.56 1 24.56 55.94 0.0001"
c 13.76 1 13.76 31.34 0.000 8
7 residual 3.07 7 0.44
KA lack of fit 2.35 3 0.78 431 0.096 2
4fii%7  pure error 0.73 4 0.18
AT total 194.69 16

T RN L (P<0.05), “** RN 5.3 (P<0.01).
Notes: "*" indicates significant impact (P<0.05), "**" indicates highly significant effect (P<0.01).
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Fig. 6 Interaction and contour map of baking time and sarcoplasmic protein addition

(a) contour plot, (b) response surface plot, the same below.
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Fig. 7 Interaction and contour map of butter addition and sarcoplasmic protein addition
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Fig. 8 Interaction and contour map of baking time and butter addition

®7 TEREEROERESD

Tab.7  Basic nutritional components of different brands of cat food %
i HEA FELIG 7 it R 2T 4 Ko
cat food no. crude protein crude lipid crude ash crude fiber moisture
z 48.63+0.24° 15.20+0.13¢ 4.110.18° 4.51+0.16" 4.86+0.76°
P 31.34+0.48° 12.56+0.22° 7.47+0.17° 3.65+0.11° 4.83+0.13°
D 40.30+0.22° 19.76£0.21° 6.64+0.13° 1.64+0.19° 2.76+0.05°
GB/T 31217—2014 2 FEH£r it SR =25.0 =9.00 <10.00 <9.00 <14.00

GB/T 31217—2014 Complete pet food-Cat food
T Z AR, PETEC, DARRMER, ARG P RN R 2 A 8 2% 22 7(P<0.05), T

Notes: Z. homemade cat food, P. extruded puffed cat food, D. low temperature baked cat food; different lowercase letters indicate significant differences

between cat foods (P<0.05), the same below.

#=8 TEIMBIERIERIFER
Tab.8 Food intake of different brands of cats

SR B /g  single bowl experimen XL double bowl experiment
cat no. z P D ZFiIp ZHID

1 144.69+0.68° 193.95+0.70° 168.90+0.24° P V4

2 104.43+0.57° 107.46+0.41° 155.52+0.31° P D

3 189.86+0.82° 155.70+0.32° 206.46+0.45" Z D

4 80.11£0.11° 127.87+0.21° 106.2+0.75° P D

5 160.38+0.31° 142.61+£0.51° 156.93£0.27° Z V4

6 141.69+0.68" 123.95+0.14° 122.4+0.57° Z V4
SKER/%  intake rate 45.62+0.58° 47.31£0.35 50.91+0.83"

BIEZ/% preference rate 50 50

TERERE O h A HUAS e oy, EEEZMRAY R T EME SEA R, &R KA

WRINEPED I NI, FrBoa R 8 h AYEEY, WEHE KA &Y AR R LTE

(%1 2), WAL, MR NESIY, B REIRRD, AN VER R AR T
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BIEA A LA O [ E K 2y, S RBEIR G AT
DI BB AROK PE R, oot R i 2 21
RS, FORRUR R Y, BoE s i
3g (3. Hik, e —MRseErshyisbi,
58 mAHEE, B HA MR AR, S
R e, HEREENBRINEN 9 ¢ (K 4. M
WU N 40% FISEAR BB BR G , 07 bk
WA AN &, HAAa e R0 B A ¥4,
ST Fe b3y m F AL . oy Ry BLR
EANG I B s REF A, XX A SR
BT A HELME N, AN R JEURE A BE A 2R R
SN 40% WU EE 10 AR TR LR A0 AR 1 5 b
WEBRME, I AN ER s L I 7 30% A2 4
(A 5),

3 o [ DA AR I s A o VR A R T 2 A
fic 7 M HEES IR 80 °C . MLKEATA] 8.07 h, ALK
EHBNE 32.64% ., FIEINE 922 ¢, JRE
PEorR 44.10, DICEC S 1T 3 IR EL A B0 UESLS
1B PRI TEA h 44.25 4%, SRS (E IR,
AT MR E . Biays), KiEEp, B
A — Wi N XS R A5 Al A TR A AU .

B TR A N

TARE FR T, 3 3R 8 3R
S EEFRIIAE S (GB/T 31217—2014 &M Y&
AR TR RERE , BERS R () H W TR Bh
MAERKEFRMEEEHER, ZOHEASE
i (48.63%) (% 7), WERE T 2 AT EMMRA
M. AN, Z MBI &R 15.20%,
BEREE, HRAH, SV EREREH
A IR 1) T Al

TR E I, Z BREREA%, JRET
AEE Z RAFEREEC Ty, sk FIS RIS 25
VRN H TR IE, I RS S A AR T AR e Jr L
REEEZ S GRS LN U IR
o) FIgngl . KRz 4h, H ERRMRTET
HER 0 T T Pt A = e S ECR &
R IR Z —.

LR S 56 A L S B T, LR R A L
H—EWs )1, W6 WXt Zz#M P, DAY
EPRBCEAIIE (R 8), HEZ P, DIWEH] P,
D W LT 5 & Z (S Z B BCE T o,
BEEZ kW5 20 R E s g R_aT
PIRGE—, PR h o 38 5 2 sh il ol 8 Ak

3.3

FAM AR BRI R I B
i BRIE DL R B R B B R R T P 1
Horr P AT D B BIN T A R K A A RN
LB KURAE R, I A IR Z S AL
WEH, AWMk, s EAFErEN, &
— PP RARE R, MmOL T B AR

TR SE TR E P 25 AR H AL,
PATEE -, ZRET Z 5K,
PR AR s O PAcE . T AR Y%t
N/ Ll N YN TR & ¢ YES 2 2 i rug e d
LI ZE IR 25 . (R T PR P
i 3P A 0T T W £ LA R, AR L R
BRAE B WAL

B R A AR — e R T DL e S
T8 W BUE AL S R AR Z s
S S T, SO R, R
PR &AM EWER, UL TZN
iR S EE A FACH, L Py B S A REE A
H A

gil, BENREAERRANFES, Fa
B e HRBUERR (7.21 g/100 g) FlEE SE0R A4
AR (9.59 g/100 g). KA AR (9.22 g/100 g);
LA 0 IR R 5 T B (24 640) FISERE (1 514) 19
R TG BE(E e, XA AR R XUBR Tk K, SRR
PR 25 S 40 248 4 1 58 S 50 6 B LI B PR B
MRRE T 23171, & 100 g MR RAE T2
N WEKEARME 22.85 g, F kg
9.22 g. HEAFEFE] 8.07 h, HLEF IR E 80 °C. %
ZHNR BN MBS, Biakys) . Kl
W, B — B AR RS A T A AR XU
AR A A ROR s X B HA R R T
B I VR e ) 5 A AR TR A 55 0 e
BIRESr. E O BERABELRMILS,
R IR A AR IR AL A R B SR ST
an BAE AR AR Y, T A EZEbRE, JF A
FLA R 38 1M R & i AR S A R
(94.07%). ASHBIFFE M fa LK B Y s A (6 A
T BB 04 A 7 I TR T A L B R S 4]
2%,
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Fish sarcoplasmic protein replaces chicken protein to
make a naturally enticing and digestible cat food

KANG Ningzhe '?, LONG Siyu ', HE Yiyuan®’, HUANG Qilin "**
1. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. National R & D Branch Center for Conventional Freshwater Fish Processing (Wuhan), Wuhan 430070, China;
3. Wuhan Optical Valley No.2 Senior High School, Wuhan 430070, China

Abstract: For global net-zero targets, recycling of sarcoplasmic proteins from the surimi processing industry, which are typic-
ally considered biomass waste, can promote green and low-carbon processing of surimi and achieve energy conservation and
emission reduction. This study investigates the effects of replacing chicken protein with silver carp (Hypophthalmichthys
molitrix) sarcoplasmic protein in cat food on the feeding behavior and evaluates its digestibility. In this research, H. molitrix
sarcoplasmic proteins were recovered using pH-shifting and chitosan-flocculation methods analyzed for amino acid composi-
tion and flavor. These proteins were then used as a substitute for chicken breast, combined with butter and other excipients to
formulate cat food. Single-factor experiments were conducted using baking time, baking temperature, potato starch addition, H.
molitrix sarcoplasmic protein addition, and butter addition to score the finished products. Response surface methodology was
employed to determine the optimal process conditions for cat food production. Finally, the basic nutritional composition, palat-
ability, and pepsin digestibility of the sarcoplasmic protein-enriched cat food were compared with two commercially available
extruded puffed and low-temperature baked cat foods that have high sales volumes and positive ratings. The results showed the
optimal process conditions for 100 g of cat food were as follows: H. molitrix sarcoplasmic protein addition of 22.85 g, baking
temperature of 80 °C, baking time of 8.07 h, butter addition of 9.22 g. H. molitrix sarcoplasmic proteins were found to be rich in
amino acids, particularly lysine (7.21 g/100 g). They also contained high levels of flavour-enhancing amino acids, such as
glutamic acid (9.59 g/100 g) and aspartic acid (9.22 g/100 g), with taste activity values of 959.00 and 307.33, respectively.
Additionally, high odour activity values of nonanal (24 640) and octanal (1 514), which impart a fishy flavour, significantly
contributed to the overall flavour of the cat food, making it highly attractive to cats and serving as a natural food attractant. The
study demonstrated that H. molitrix sarcoplasmic protein can effectively replace chicken protein. Moreover, the digestibility of
cat food enriched with sarcoplasmic protein 94.07%, which was higher than that of the two commercial cat foods tested. This
ingredient that H. molitrix sarcoplasmic protein is an ideal protein ingredient for replacing chicken in cat food preparation. This

research provides a valuable reference for the application of H. molitrix sarcoplasmic proteins in pet food.

Key words: Hypophthalmichthys molitrix; sarcoplasmic protein; response surface methodology; cat food; attract food; sensory

evaluation
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