148

5540 & 54
2022 4£7 H

EREBMERERER

Journal of Food Science and Technology

Vol. 40 No.4
Jul. 2022

doi;10. 12301/spxb202100937

X E S :2095-6002 (2022)04-0148-11

SIABI XS5, 00, FLOE , . TN PIRERE (9 165 BE TR A/ 28 3 By S T /K B IS R K A STV HI R B PR BERCR [ )], ik
S PR ,2022,40(4) 1148 - 158.

LIU Jinming, FAN Xu, KONG Baohua, et al. Effect of sodium alginate/crab shell powder bi-crosslinked water absorbent
pad added with cinnamaldehyde on preservation of chilled meat[ J]. Journal of Food Science and Technology, 2022 ,40
(4):148 - 158.

i TN PR A R ) g SR R $1R/ B 7 ) X 32 K K i RS IR 7K

1 B3t % A A BY R & R

x| e4, & M8, JLERE,

(RAERLEKRT RaFlt, BAIL ARIE

E

150030)

W OE. RAOENAIALELCERTIRTAARE OKFBERECE SR, KRG A K
BERERAL S A Y, B H RN &% ik AR R M E R, %A TR, AR TBELRE
T A R KIEA R R ARAR 5 0 I AEEE(0.3% .0.6% .0.9% 1.2% ) A3 HE 7, K13 T & 5%
JE B B 8 SRS B A SR BR AN A T K R IR BOR AT R T ROM A2 R e A A2 ik sk e K
LREN N CBMAR N EEERMNZIARLAT Ca™ LR R UM ZAEA, AR N
TR EREMA MR, S AR RSEA 0.6% 5 0.9% B, /K5 Ak B AT H 4G 25 ¥ e 5 55
FE AT 0 R RE LA SR R A AR A, 5 R R BOKAT e R EF Y B OR Ak 0h AL 22 20 4R
YO B SR BN B AP A KB R K AT AL B A e pH AL AR B EA A A EEHKE#E
BPEA R EIRARIGE B EEIKR(P <0.05) , ik £V A EH 100% , #5540/ E
7oA AT T KR IR R R AT B AR A R K SRR 69 B eV A R BER B LB AR oo 5 A R R AN T r
RIEMBLEM TGRS T AR S BRI M A TR S EFHAEA AR LTl
T & THALBRAKARGEIKE RS RAL B TR ENHATRREMAIDREE £

R A A ) K A 3 RAR R 7 8 A — AR
KRG : AF0RARSE; B BRERAN; oo MURBOKELREE; A AR ER

FESY RS TS206.4

BHIRIEIE & B 5 5 2l 5o 3, I 5 ¢
BT s fa g B R AR TE -1 ~7 CIY
AEREPN P SRR R RN YA R R L, VA H I T M
A E R DS B SR E s (HR R AR TE
Tt A P R TR A B B BRI TR B R
()R AL A A7 A S RRAIR T A BT, 4R 1)
S 7= AR A IRV Y A B S A R H
TP R e i B2 = A h e i
BB S (I E S RN E) 7

Wk B . 2021 —12 -30
HAETH .

R (= o R - S /R 1) 1A S 1 S 1 7ol D) | I O

XEkFRERD: A

T PR I (B0 25 PR B ) R SR AR 5 ) | 7V A
PR R IR T B TR LA B AV 20 AL 2 G el
FAM R AT K S AAIR 22 4t
AN BUAE VR A AR R S B R DRI L 8 A i T
i BB e MR s g T, HAl
T LR I K ok IR AR £ 4R K 4%, Ho il 4 T2
B A WOBCRAR TG B RCR , HLIR ) 38 A mT
RESB IR A S A%, S B8 S0 AT 2 1
AR B B S Y DREESCR R

BV LB AR S SR AR A B FR T RII H (UNPYSCT -2018164)

*BAEIEH : £ O, 2o, P, T, ST bl AR 5 AR AR Oy I oT



5540 & 4 )

KGR ERAE o TSN PURE TR 1) T R S/ e B WSS MR A R R B 7 e 38005 ¥ 1 A 11 R e 283 149

TR EM ( sodium alginate, SA) 7K & B & —Fh
A =Y WUIRZE G 1 Re SR K PR R ) Bl T
HEYIEETT AT RS, (7R B AL R R K A
AU R FHF ST AR AT SA DS b A S % B
P, AT DIE AL G AR LT AE K AR AE R AR (HH
il 28 7 K Al AR R AR B4k 2% 5 B, A F T 38
Pio ey ] 5 L 2 €00 1 R MR SN /K B IS IR K o I O
FERIR AL

MR ER AN TN EERTY, mY
80% 1) CaCO, 1 20% HHI Fe R ALK, W7 R &l
it Z P BEAL BT AT R T R R Y B (NH,)
TEA8] % BE IR W R [ D-( + ) -gluconic acid 8-lactone,
GDLFFAE Y 2511, B £ Tk B Ak 3 5 8 78 By b 1Y)
CaCO, X B WA AL Ca®* T NH, 238 H* BT F-fb A
MM NHy |, Ca®* A 51 SRR 41 19—CO0 ~ Z Al B
B Ca®* 22HK, T NH, 7] A5 —CO00 ™ JE J 3 i i Jot
AHELAEFH DTS 381 4 €5, 75y 5 B2 LS8 3K K B Wi 7K
FHR AN RS (cinnamyl aldehyde, CA) J2 A
FEAE B B R il A AR s PR L B
A EPURETE PURMERPUANE X Z R BRI A
PR A A i R A i P P R 0k 08 Y PR R T A
SR KB JE T K Aok 8 R I T AR, DB v R B 0 TR
PERE™

ASBIFSE 18 P 7 A [ (A AR 3 500 PR R T ) T 9 T
BHIKBERE WA A 8 T T2 A0 A I FE A2, 7E 4 °C
TSR FHOK B AL B2l HI A 21 4 W K 4040
X FE , IR T IR AR X WK of # PR BE Y 520 (] I3
BT 10 d IYRHEIAA pH E 5 & PEERFE A (total vola-
tile basic nitrogen, TVB-N){f | F# 7% &L 50 0 2%
R ATBREFR SRR AL, DR JA
8 P i S A Bl
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L1 ##5H

B AR R AR KR, WS R LR T
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SA .CA .GDL, I ifg Bz T a5 A7 BR A /] 5 ~F- A
TR, 75 5 e Rk bl P AR MR A R A F]
1.2 U=E5E&

FE20K &I pH 1, LRl — R 2 1 4
£ FR 2N 7] ; Mastersizer 3000 B3GR AL, FiE22H
AL /N T s Nicolet is50 YA B AR 2T MG 9§

RO RBHE (D) A R A 5 S -3400N RIAS KT 22

i T 08T, B A H S22 7] PEN3 U (455X
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1.3 EWAE

1.3.1 BLTBAE Thesd &

F RIS N HAB LAY 5, PR SO AL 5
PEATRYFRAL B 28 SR AR5 10 wm Z245 KRR RS
B 5T K (crab shell powder, CSP) JITA T = 43 50N
5% WS B BNIR BT TE 65 °C A 1E T I BN
5 h AT AL R AR 1 A5 2 A B SR
SOKTE L E pH (N 7 J5 iU, I AR ALSE0h
95% 1) L EEAKI W [ BHE EE (g/mL) H1:1.5] , 7E
T B 6 h A7 B A B B fE AT g L At
T KSR A BE TSR A TR A BUR 33% B AR
fRER7 R 7E 100 °C FInFERE 3 h s, i BE Ak vk
) pH HH 7, LA EI N L WS K (deacety-
lated CSP, dCSP) , 3 Ki7 BE SN 5 L5 ¥ i 42
7.9 pm,

1.3.2 47 KRB BK AT H by ) &

e 1 J3 22 43 B 2% 1) T R AN K VA L, o6 AR I
I, A 25 4 () dCSP, 1 2L 15 9 38 i 4 1) I o
Fehy 102, A S S 9 Hh, FH R 5 Pl 2
PERISY G IR A VAW T 2N 0. 9 mL 5 i 434K
R 30% A A MR N R . TR G 5T S ) Ve
I PRREE | $5c 29 1 R R B R R 50 ( AV TR AR
) 2 0.3% .0.6% .0.9% 1.2% RS R, 70
AP FE I N TR A T AR AL rf B A R R
F14) E 58 P 8B 7 R XL AC B 7K 6 e W 7K Ao Ay 44
dSG, B AN ] A B 43 50 PR A 1) L 52 166 7K 95 Ji i
TR A3 5l 5 44 R dSG/CAO. 3, dSG/CAO. 6 . dSG/
CA0.9 .dSG/CAL. 2, F AR T-J8 J5 1Y 7K 358 1 RS s A
TEAEIRAS CIRBE R 30 °C, HIXT IR 55% ) i F- 1y
48 h J5 H TR 2z,

1.3.3  #H KA B AKAT Y LE M) 5 48 R AE
1.3.3. 1 HEEKEERE MK Aof R ZEHE) I 5

I PR L IR 20 A S T X AS [ 00 1 7 R M W 7K A
) 45 F HEAT R AR, Bk 2 1Y I K S B R 4 000 ~
400 em ™' AT HERE 4 em T FRIRECH 32 1K,
1.3.3.2  HTRZKEE RS WK Aot H AU 14 BB

IR SRS A [+ 160 P 7 R e R 7K Ao 2 B AL
PEPERE (AR £ WM ROR R ) KA

i BT AL 10 mm x 50 mm B ZREETE | HL & A0 003
HEHN 1 mm/s, WIUHEE B & 35 mm, B
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B AN [V R K BB JEE W 7 o 5 AR A i 7K 4R 2
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ICA M, BRI IR BAE S 20 mL 28 1R 7K B HE
R A SR R 20 P23 24 h R BUH g 4R
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(1) o B 5 K BRI AMEA | M 2 1E
JRINRE R ICA My, BRI w TR I(2) .
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SR FEAV BT P 3 | o o A58 10 7 R i W 7K A 4 7
TBPESTHT . FHAT LA AN ] 4 300 TR 7K B e WK e
AT BN L em BT JFE TEIMT T 48 h K
B W KBTI (E. coli ATCC25922) 4 #i (8,
TR PR (S. aureus ATCC13565) VP I TG ( Salmo-
nella ATCC14028 ) 5 PAIE A=Wk E 1 ( Listeria monocy-
togenes ATCC19117 ) 43 5l& A AL ARG % 2 I, Wi B¢
% 1x107 ~1 x10° CFU/mL, #RJG7EE T B -
AN 0. 1 mL B9 4 FP BB, T A 250, 15 3
VAR K 5 A IR A T 7K B TR 7K Ao 448 ]
Fi WG FSEAE A a) BT 37 °CfE s IR A v E)
7% 24 b, HEAR R RO 0 SR P AR,
1.3.4 47 E KB IRRAKAT AR SR M 2

W5 R K 5 P TR 7K Ao 40 B 36 A 24 R/ IV AHE
FENCHR , FRAEBT B B DI AL 2 HUE 7K (5 em x
5 cem x5 em) BT L7, FIOREEFOEAE RS O, 4351
PEE TMK HR A B ZH | A LT 4 K 4% Ak B2 5 R[]
PRV JE AR G350 %) 410 T 7K R JE W K A S Ab B 20
T4 CokFEH 29 T4 0.2 .4 .6.9 .10 Kl E A
410 TVB N {H | V% 40 pH (H VTR S AT
TR G KSR AIE B

1) TVB-N {El5E ., GB 5009. 228—2016{ & /it
H PR R R R LA I ) v 2 i

2) MU E, GB/T 4789. 2—2016( &/

AED RS TR VRSB E )

3) pHHME, B 10 ¢ A, A 90 mL 25 ¥
K, ISR G E R 30 min, i B S5 B 0E W, I AE
UEVR Y pH L

4) THRI R R G IR BRI E , 32 AT
I 25 ZHRE S FCRAC A my, | SRR N K0S VS
PP IR A AL RE i, FH D8 4048 T o 2 i VROPR
1B m, , BRAPEATINR 3 W, 25 R BCEBME . 1Tl
AR R (3) A,

ml —m2

R = S x100% (3)

4 2 BT LA T BT my AR
RHLIT M ERF P B WA B AR TT Y m, , 45401
FAFIIA 3 W, AE P L, T 7 3
(4)it5t,

PRETER =T 100% . (4)

my, —m,

5)HERAMESIRIMAE , AEHFREL 3 ¢ WEET TiAs
WEHP, =R RCE 3 h T & R AL TR
ARAS ) Bl JS AT HL T S SR AT, R L R
3R, HTFESECHREERRIIBE 1 s, BURFRR R
5s, AIEVERFIE] 100 s, IH W A] 10 s, #FFF 0
300 mL/min , & & W 22 BB 90 s, £ & WIC
(FREPIT) WSS(REMEGY) WIC (ALK, T
44y W6S (EALW) W5C (5 F i Mmrtib &
Y WIS(BERAEEY) WIW (Bfbs) . W2S (B
25 WEEAZS) W2 W (ERA ML 5 AL ) Fl W3S
(KBEGERR) .
1.4 HUEALIE

FRA TR bR R A2 3 WK, 45 A + bR
e B GE T AR A Statistix 8. 1 #4F, ©
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H Origin 2020 w4
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2.1 HEKERWAKFBEHNESER

A TR TR 7K 8 I W K ok R LT A1 3 43 A DL 5]
1, M 1(a) WT%1,3 698 cm ~' AbXt 1 ()2 858 #3 vh
H5E 2= AU P i dR iR s, 76 2 517 em ™' A0 LAY
J& CaCO, BYFFEIE , 117 1 428 873,731 cm ™' Zb ] 43
HIXFRE C =0 MARFRIF4EIRZIE CO5 ™ MY N
M ST Ab S R dr PR s, S LB AL RS
TESTHRY 3 642 em ' HV LT BT W A0 X TG
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TR T8 55k B ) i 25 2 B FED 0T X T i R
BN, AR AR I B0 AR 3 262 (O—H W4 dR3h) |
1599 ( COO - AXFFRM4EHRSN) (1 406 ( COO ~ X F i
AiPRsh) .1 089 (C—O—C M%) .1 023 (C—0—C
g ) em ™" AR DA AR R IR IS, XS BROK
BEWERR ) O—H (P43 sh g 3 3] 3 204 em ™', X
JEH TR CaCO, FHIC =0 S5 fR N 2 7]
RS AR AR AN EE R AN Y COO R
SRR PR 306, 5 COO ~ it FR A 46 3% 3l 4 5 A% 3
T 159, 1 409 em™", I H 75 %5 B BR N BE 16
1727 em ™" [RRFAE UG T 2%, 3 U PRI 1 8 460 1% 1R M) T
PTG CaCO, B WHA IO Ca® |, i
55 SRR AT B T () A 2 P S M 5 A
77 I —NH, 58 71k 518 3R ER 1 o0~ %
JER HL A TR ECAE R B L (b) AT, R
IR BT B LA RAE I A B B0 25 5 X &
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Fig.1 FTIR analysis of different antibacterial hydrogel

water absorbent pads
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BN T ORI HEWR AR 2l B M R 5 A
(R TR K BRI W K Ao S B SR PR RS B T 2R
SRR, IR 1 ATLUE AL SR L 4R K 4R
TR AR, X UK AR B UMM RERE2E , 7 4b
JIEVERTT i, i BE IR AR AR 5 T R K B
MR 7K 8 0 A e 5 A i R TEAIG, B A
S LR T A S R R 5 LA BE
HI T Ca®* SIS SR AR BUA ELAE T, RUSE IR K B MK
MR KA A8 By BRSBTS 24
AR, Fm A LB I 5 500 B2 155 | SiE FRE AR
M. X2 T A B S IBRBE (A i v S5 LA = 4 DR
LIRS T ZHE RS W E RO R Sl SRR B £
1o NN PURRIE IS P LA ) PR I X g 2
REAYRZ AR RFRE bR T AR I AR, B Y
R AR 3 ) H o, 400 T 7K B S W K e i ) T 224
(LR SEE A LIEYE SN T RS ) T RS = S
PRI TR B 0. 9% I 3k B d K, 33X FT fE A2
TR PRI G A 15, filE K B Ji s 1] 2454 B
FOH T PR A 28 A D) 2> 38 o i BE R M 1 B
(14 R, A AR A HE FREAE B 5t WP s HAS
iR TS AR AR B BGR B 1. 2% , A
IR IS 7K Ao S () SERPAASE 5 7 ik R 2 T AR
A AR FA | PR Ry 50 v A AR 0 A 1 PR R R S 249 50 3t
AL, (A8 7O R 5 10 BE R 4 2 MR 1) AR WU AR 2
,ri‘li‘lg%]ﬂ R

1 AR KB KA R AP LR RE
Tab.1 Mechanical properties of different antibacterial

hydrogel water absorbent pads

=3 E/MPa Wi/ % Riffisi B/ MPa
ARET YLK 4% . . .
() 5.120.54" 2,76 £0.32¢  1.78 +0.21
SA 14.44 £1.41°  59.12£2.39° 11.33 £1.93¢
dsG 111.91 £8.50* 11.25 £1.20¢  25.47 +0. 36°
dSG/CA0.3  104.64 +8.69* 19.76 £2.98™ 29.52 +0. 36"
dSG/CA0.6  61.50 £0.63" 22.28 £2.23" 33.18 1. 12"
dSG/CA0.9  59.43 £0.97" 22.84+1.20> 40.61 +1.45°
dSG/CAL.2  62.76 £0.78" 20.12 +1.05™ 25.83 +1.73°

N[N R BN R BB 25 S 3 (P <0..05)

2.3 MEKERBAFBERESRRRESH
S
V8 ik A e Al WK SRR P RE RO T 2R bR, B
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TR WK AR AT SRR I 2270 R 2 JBIR T AN
[T it PV T 238 5 56 5 o 4, 0 A o TR A L
BEZM G KM, FER M 24 h 5 B8 is g, R Xt
HIFERA TR, WK 2 0T LR, L5 KT 4
WK AR B 1 KR K 276. 40% |, T A T8 I PR RE 5 114 7K
EERE KA B 5 I 2GR 2] T 2 690. 42% |, W7
WIS HOKEE T, XER R Ca®* 22 Bk 5 R L i
JoTRUEE ASHRAE FH i 7K 8 1 113 IR 45 ) P9 S g 0 25
N L2 B VR AR B PR AR B 1
TR 7K BRI W 7K AT 2 P V5 ik 3020 W I o, 0 B R
IR G I BT AR AR S — B K W) B AAAE T /K
JE W K Aol i = R X AR 285 4 B LR A S 380 7K e
WSO 53 (R 28 TR/ o 5 — 7 D DRI PRI AR B 1 i A
TN T 22 W SR P {00 Vi 35 1R M 1 PR 55 ) B
HE A S EE AR IKR L (A
{441 TR K5 B W 7K Ao 3R K SR AT R A e AR A 4 K
4RI 2 A5 DA b R T L G 22 0 K £ G I K e
(150% ~ 500% ) 55 HAth 7K &E WK 4o 28 (117 % ~
2 R KBER KA A Ik 5
BRI ik 43 8K
Tab.2  Swelling ratio and gel mass fraction of different

antibacterial hydrogel water absorbent pads

B B/ % w(HEE) /%

R EF YL K AR 276.40 £2.32° -
dsG 2690. 42 +12. 328 56.34 +0.07°
dSG/CAO0. 3 2313.20 £17.07¢ 61.02 +0.21°
dSG/CA0. 6 2158.81 +13.93° 58.89 +0. 12°
dSG/CA0. 9 835.63 +18.52" 55.88 +0. 15°
dSG/CAL. 2 711.35 +10. 58" 55.79 +1.02°

A F By R PR 22 5 3 (P <0.05) o — R AR,

250% ) , 10 T 7K %k B W K Ao Hy Y 5 I R 3
FE10 200 AE R HIAFE 4 255 b B T A T i
WY EAFRIRE ST . I AR R R R A Y
W i A BO T A R
2.4 ME KRR BAF B ER ST

P2 SR TS [RIT TR 7K R e W K Ao i 24 T
B A (SEM) [/, R 2 0] LU H, KRR
TR T I, 7K R e 2 7K Ao 44 Ffy Ui 268 T 4 %o B AL
L 2 A O B 7 W7 2 5 R v 5 R A 4 )
FOM o Y PR AR 2 B N & 0. 9% B, K EE
2 5 7K Ak 3 7 284 T 3 347 A 1 0, SXE B T3 A Y
PRV REAE S A P 150 43 A1 HL G RBE S2 00y 5 0 e
B RN RE AR o SR Y R (1 A R A4 i 31
1. 2% I, 7K B e W 7K Ao 44 1) 097 2 1T+ 008 48, aX A
PRy e AR A B ) IR S A A N34 5] SRR AE — i
BEATR T PR 5 v ) PO AR P L Kee 2507 7E AR
T/ T KT Ry A5 410 B 10 1 REAF 9 P A 31 T 28
LR ZE TS, BN/ 0 PR R 1 1) B 45 I v 2 TG
WY AR BGA B 2% B, IEERE &R T
R B K BE B WK o B 4 L B 45 R S5 L
WPERE SRS R G .
2.5 HEKERE A BINEED T

B3 533 @R T 10 B K BE I WK A 386 K
FEER & ORI ER T VD1 T R T 5 B 2 TR o 1Y)
MR SME ER, HE 3 £ 3 1JLUEE, I
IKEE I 7K Ao 40T 4 b S0 TR 35 2 30 1 I Frg 41 1
YERT . 40eR R AR S PR A R B B TR A7
BRI RN G FR , H R EEE X 4 3 B A Bk S5

n X1 00k SE U S0 pm
(¢) dSG/CAD.6

() dSG/CAL2

P2 AN TR T 7K B I W 7 e 8 4 D 23 T Rl UL 25 )

Fig.2 Fracture-surface microstructures of different antibacterial hydrogel water absorbent pads
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TR o 3 T DR T PRI T L0 DA 80 T 40 S ) 5 4
e IS 2 R 5 M T 2 [ T A A
A —JE RO, 2 PR A b i 7K ) T Y 35
72 DR ) — I R K I W 7K Ao X 5 22 [

asG dSG/CAO.3
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Bk |

AN |

PE B 0 KA B 500 1T EC TR 400 o7 P b > FCBH
PRI 42 B (A A R O 5 A 2 R TR /N, SR B HITAT
TREE RE W 7K Ao 4% 1) 45 S0P RE , 326 436 S M R A P AR R
THECH 0. 6% 55 0. 9% FH TR 7K EE 1 WK Ao 3 T
S SR SE R

dSG/CA0.9
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Fig.3 Inhibition effects of different antibacterial hydrogel water absorbent pads
3 AR K BER KR B E AR

Tab.3 Inhibition zones of different antibacterial hydrogel water absorbent pads

- d(IIEE) /mm
KIGHFF & A A KT [ RIS IR
dsG 0.00 0.00 0. 00
dSG/CA0. 3 16.87 £0.39% 19.15 0. 377 14.38 +£0.26% 20.37 +0. 41%¢
dSG/CAO0. 6 21.27 +0. 354¢ 22.70 +0. 314¢ 19.75 +0. 195 20. 98 +0. 225¢
dSG/CA0. 9 24. 60 +0. 095 25.69 +0. 50" 21.34 +0. 12 26. 47 +0. 294"
dSG/CAL.2 26.99 +0. 40 28. 84 +0. 634 27. 14 0. 625 29.38 +£0.37%

ARG FREFORFATEE 22 5% 8.3 (P <0. 05) s A R)/ING FREFOR [R5 5 22 5w .3 (P <0.05) .

2.6 ME KRB AR BRETR ST
2.6.1 A2pAEGRABARE S

PR RN G R AR B B A W A i
BLEATETR i Se S BE R R T 00 A 0 0 B T 1) 5 1) 2%
S BER A, 0 0t A A MUBG, 1 P S A
IR, TVB =N {5 M 7 ¥ 1 A /26 1 T BB R
S TR R Ay bR, — Ok UF TVB - N <
0.15 mg/g PTLARRZ R A, ¥2 A R 7RI i
) TVB-N {HAE L& 4, i AL TVB-N {E
Wit 25 T e i i) ) S 17T T, 3 I A A e 1 3%
W R A TR () B R) P I I K R Ak B A Y
TVB-N {5, dCSG/CAO. 6 5 dCSG/CAO. 9 H1
TKEEIE W K A AL BRZ B TVB - N (i E R T A LT

AEM K ARAL FRZH 5 TC K BALHRZH (P < 0. 05) , 1M 2
A0 BT K VS TR 7K A R A B ) 22 S R BH B (P >
0.05), JCMIKEALFRATEI A 6 Ky, H TVB -
N {E#5E T 0. 15 mg/g, ELAT LA £ BA 5 008 50k
VLTI R E M AS 5, 7RIV 8 8 K, dSG/
CA0.6 5 dSG/CA0.9 4bBRLL A TVB - N {H 4351 4
0.11.0. 10 mg/g, FoABL S MAS T, 1 2 008056
10 KA}, dSG/CA0. 6 4bHL4 ) TVB - N {H A4 ik 5|
0.15 mg/g, i dSG/CAO0. 9 Ab Hf 41 475 A& 28 it (0. 14
mg/g) . HIILAT WL, dSG/CAO. 9 T /K B i W 7K ot
R A R A ) A B AR A iR, IESE TVB - N
7= A 5o IR KSR A8 PRRE oA LG WK A A
BT AEISE K 4 d,
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Effect of Sodium Alginate/Crab Shell Powder Bi-Crosslinked
Water Absorbent Pad Added with Cinnamaldehyde on
Preservation of Chilled Meat

LIU Jinming, FAN Xu, KONG Baohua, WANG Hui"
(College of Food Science, Northeast Agriculitural University, Harbin 150030, China)

Abstract: In the process of chilled meat packaged in trays and storaged at 4 °C, the exudate at the
bottom will accelerates the growth of microorganisms, affect the color of meat, speed up the spoilage of
chilled meat and shorten its shelf life. In this study, deacetylated crab shell powder (dCSP) were used
as natural crosslinking agents to obtain bi-crosslinked sodium alginate antibacterial hydrogel water
absorbent pads with high strength and high water absorption, which contained different volume fraction
(0.3%, 0.6%, 0.9% , 1.2% ) of cinnamyl aldehyde. Those water absorbent pads can be used to
absorb exudation from the chilled meat during storage. The results indicated that the dCSP in the system
could realize both Ca’* crosslinking and polyelectrolytes interactions with sodium alginate. The addition
of cinnamyl aldehyde could significantly enhance the performance of water absorbent pads. The hydrogel
water absorbent pads showed denser structure, better swelling property, mechanical strength and
antibacterial activity, when the cinnamyl aldehyde volume fraction was 0. 6% or 0. 9% . The pH value,
total volatile basic nitrogen value, total viable count and volatile odor indicators of chilled meat with
antibacterial hydrogel water absorbent pads were lower than the group without water absorbent pad and the
group with wood fiber absorbent paper (P <0.05). The juice loss rate of chilled meat with antibacterial
hydrogel water absorbent pads was low and the juice storage rate was 100% . The bi-crosslinked network
formed between sodium alginate and crab shell powders which could enhance the mechanical properties
and gel strength of water absorbent pads. In addition, the use of crab shell powders also could improve
the comprehensive utilization rate of waste. The swelling ratio of hydrogel water absorbent pads were
higher than that of commercial absorbent pads. The hydrogel water absorbent pads could not only
effectively absorb the meat exudate, but also could trap those liquids inside the three-dimensional
network. The hydrogel water absorbent pads have certain advantages of inhibiting the growth of

microorganisms and extending the shelf life of chilled meat.

Keywords: preservation of chilled meat; sodium alginate; crab shell powder; bi-crosslinked hydrogel
film; cinnamyl aldehyde
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