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Abstract: In view of the gravy loss and taste deterioration occurred during the production of spiced beef, the
impacts of curdlan added at different levels (0%, 1.0%,2.0%, and 3.0%) on the quality characteristics of the
product were studied. The low-field nuclear magnetic resonance (LF-NMR) analysis revealed an increase in
immovable water content (P<0.05) and a decrease in free water content after the addition of curdlan, which re-
sulted in a notable increase in the cooking yield (P<0.05). At an addition level of 3.0%, curdlan increased the
cooking yield by 33.43%. The results of the texture analysis indicated that the addition of curdlan reduced the
hardness, chewability, and shear force of the spiced beef (P<0.05). At an addition level of 2.0%, curdlan re-
duced the shear force by 29.31%. The spiced beef produced with the addition of curdlan at 0%—-2.0% presented
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a smooth and uniformly colored section with an attractive luster (evidenced by a 12.69% increase in the bright-

ness value) and the highest score of overall acceptability. However, increasing the concentration of curdlan to

3.0% led to the formation of large jellylike components on the section and a significant decrease in the sensory

quality. In addition, curdlan can inhibit the fat oxidation of spiced beef during the refrigeration process, demon-

strating the best inhibitory effect at the addition level of 2.0%.
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B, 45 RN (malondialdehyde ,MDA) X4 (mg/
ke) Frn o RN A H LA 15 mmol/L i IR £h 28 v /¢
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Fig.2 Effect of curdlan addition on the cooking yield of spiced beef
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Table 1 Effects of curdlan addition on the texture characteristics of spiced beef (TPA test force is perpendicular to myofibril )

AR 0 /% i g Eles PR TE WLV /g Il &2
0 18 458.06+94.99 0.640.06" 0.72+0.01° 11 062.86+883.15 0.34x0.01°
1.0 15017.52+131.07" 0.64x0.09" 0.62+0.03" 5729.39+385.29" 0.30£0.01°
2.0 12 005.40+62.94 0.65+0.06" 0.62+0.03" 4 883.18+629.33" 0.30£0.01°
3.0 11 822.62+147.43¢ 0.69+0.03" 0.65+0.01" 5343.73+234.25 0.32+0.03"

L : IR R INE TR 08 22 57 135 (P<0.05) ¢

R 2 ABRARRRIER B4 A R E R R0 (TPA MK 51 5 AR 4 4 F17)

Table 2 Effects of curdlan addition on the texture characteristics of spiced beef (TPA test force is parallel to myofibril )

AR I 9% )5 /g SHpE PR NP /g A1
0 11 022.03+326.76" 0.6420.02 0.630.02° 4 401.18+95.01° 0.26:0.02
1.0 7919.84+42.48" 0.68+0.01 0.55+0.01¢ 2959.53+10.02" 0.22+0.01"
2.0 7 665.67+76.78" 0.640.02¢ 0.59+0.01" 2743.46=166.38" 0.24£0.02
3.0 7337.17+263.86° 0.66+0.01 0.59:0.01" 2869.85x131.64" 0.27£0.01¢

TE : RIS R INE R R 22 5w .25 (P<0.05) .

H1 1 FIEE 2 RN, S50t BREE AR LE , AT A3 R s
2 B A PR A RE | A SR P B MEL IR M I 3 IR (P<
0.05) , Ftk A0 ml A2 M TC I S AR Al o v i A PR ) i 2
W T A SR TS A8 T T A 3 AR (P<0.05) , 8 i ik

F] 3.0% I, TPA W13k 7 5 WLEF 4 0 5 47 07 W 1Y
T 3 BIRRAI T 35.94% Al 33.43% ., iX— 7 1[5 1l 15
SRIBE 1 B 1) 55 IR /K 4 585 AN T 43240 55— )y T T B 2
TR ERE A7 — & P EEH T, Dok
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Table 3 Effects of curdlan addition on the shear force and shear

work of spiced beef

A RHR IS I 9% wRRII 1 /g B/ (kg-s)
0 10.78+0.30° 156.95+22.17

1.0 9.36+0.69" 118.762.35

2.0 7.62+0.44¢ 108.57+5.43

3.0 10.15+0.02 123.47+1.82"

T RIS RN TR R 22 57 .35 (P<0.05)

122 3 AT, AT AR e AR RIS 1 i 4 TR A e
KB Y] H7 K By Y1y, o] 455K B VS i A 0% 38 Jin )
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5
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Fig.3 Effects of curdlan addition on the T, curve of spiced beef

H P 3 AT R, A ] AT A5 SR M ok 1) 1 24 PA A 1]

st T B[] [ Xy S B 4 SR s, A il AR A s rh
4 FOK D AEERTS o WATEIRES A 7K Ty (0.1~1 ms) |55
G545 7K Ty (1~10 ms) A5 i 817K T3 (10~100 ms) I
H H7K T5,(100~1 000 ms) .

A4 A AT A SRR T X i 2 PR ) s T4 I ]
T, (52T

R4 TIHARKMEI K4 AP LF-NMR # @5t 50 8 7, 5
A
Table 4 Effects of curdlan addition on LF-NMR transverse

relaxation time 7, in spiced beef

AIRFARIE

VR /% T5/ms Toy/ms Th3/ms To4/ms
0 0.19+0.01" 1.48+0.10> 22.75+0.92" 165.08+7.00"
1.0 0.17£0.01> 1.36+0.21> 23.85+0.66" 172.03+10.00"
2.0 0.20£0.01*>  1.26+0.05> 26.23+0.98* 186.89+7.40
3.0 0.28+0.07*  2.64+0.69* 27.36+0.01* 224.90+9.11*

1 FBUR R NG 5 7R 25 5 8.3 (P<0.05) .

H 6 4 TN, AT A SR IR AR IS 0 28 A Y T, 5t B
1) B A R, U o A= 1A RS B i sk A K
AN o 3X AR A A AR S A B A A R R B )
T3 K S TNRRAR , ORGSR (3 3), Je o 24 ]
FRIRIEU N A 3] 3.0% B, X — BRI WU . i
IR JIR S UOE PR 5T 20 7K I A % £ JBE 5 e K 4 i 4% v
LRSS A G0, BRI Hh 7K o 28 5 B 1) st R 7 1)
¥l

T, T4 S PRT 33 A o e T AR S T AR L (Ay) AT
Fon 5 Z X REK A CIRES G K Ay ISR IK Ay AN
TBIIK Ays AR HIIK Agy) BYAF XS 5 520, AN 5y i 3l
JKH AR T WU LT 2 22 1), S B e PA) i it R K A e
IR PIR, R 5 Je K] 4 S 1 R AR SR oS s
I 24 AR [6] b T 0 T ER LE A FR 526
£S5 FRARKME T4 A LF-NMR 1[5 it i m R bk 4

IR
Table 5 Effects of curdlan addition on the proportion of LF-

NMR transverse relaxation peak area in spiced beef

;;ﬁgz Ay l% Af% Af% Aoil%
0 8.68£0.49° 127£0.02 80.28+0.89" 0.77+1.97¢
10 646£048" 1325034 85.64+0.69°  6.58+0.99
20 579£0.23% 123:051° 88.58+0.70"  4.40:0.85"
30 391:080° 083:0.15 090.29:0.38"  4.97+0.88"

Y FUBIRIRLING 5 377 22 5 .25 (P<0.05) .

FH2 5 FNE 4 A]HT, Ay SR AEAE T I 2R R 22K
SPIGAS  AE A FE S AR B s 80% LA I
BE AT AT SR AN TN Y54 0, Aos U6 TR S 25 42 T (P<
0.05) , Ay, W THT AR 2 FAARR , 150 WY mT A5 AR M fe i 24 1A o
Ao shok & W 5w, A KSR R AR X
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Fig.4 Effects of curdlan addition on the relative moisture content
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of spiced beef in different states
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TR Y A A A 0 245 4 g N A T K, A
W2 [ K R B i sl K e Agns. 251,
2.4 TTFSER T in - X e 2 PR I e 4 11 R )
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e s .

B 5 TFHRARRMEN K4 AEENZIE
Fig.5 Effects of curdlan addition on the section of spiced beef
ENESIRI I B SO NS E RTINSy I
PRI I 2R T A PR U TR R RO HL
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A AU T B W | S 038 5] H HAT AOERE, B 5

TR
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Table 6 Effects of curdlan addition on the color parameters of

spiced beef section

QECT N L

N/ % L% a* b
0 47.03+0.01¢ 5.65+0.58* 16.60+0.46*
1.0 51.92+0.29" 5.34+0.16* 16.88+0.88¢
2.0 53.00+0.69* 4.76+0.82" 16.73+0.422
3.0 49.90+0.65¢ 4.43+0.20¢ 15.74+0.45%

T : R RN R 3R 28 5 .35 (P<0.05)
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Table 7 Effects of curdlan addition on the color parameters of

spiced beef surface

AR A 6
W/ % 1% a* b
0 30.17+0.46° 11.52+0.67¢ 20.55+0.88*
1.0 31.54+0.71" 10.61+0.53¢ 20.26+0.76¢
2.0 33.63+0.90¢ 11.51+0.31# 19.63+0.74#
3.0 34.37+0.41¢ 11.20+0.33¢ 19.27+0.85¢

U < [ /NG b 37 2 5 .35 (P<0.05) .

HH % 6 FiIge 7 I, 5% REZHAH L, Bt 25 T A5 8R
IR0 36 0, 1 2F PR Y T R R 3 T R (L
) X0 B34 K . Chuah ZEB05A Jy il 159K JK [ B 12 i
SR A — 5 I R ARG W R A K S
AT SR R 7K 43, DRI A0 B T A i o A € 8 T
S5, ARG SR R, TS AR T LS A R
IR ELAE TR S0 1 = 2 W 25 25 3R TH P ol P o
Sy sk By i (32 5,18 4) 8153 S G R RCR ATl
AT B S 4R o A (S

AN SIS R R R S R AN | KA 4 = e s
F LT 35 88 F B RS DI AR B, 8 1.0%
TSRS 11 2 TR A D10 1T 2T 85 A1 5 ) BB ZEL A L 22 SRS
F(P>0.05) , i — U I AR, b 4 PR A 1) T 21
{8 55 % BE 2 AR Fb i 25 AR (P<0.05) , 3% AT RE & i1 TR
FERI R 2N M) N R e R A (A N T o | R Y =
A R A VAT R A, S0 B 2 PR DD T AT A PR A2
T3 — 7 TR 2 1 R TR A ek, L ) YA ) 28 A i
AT SR S s I 38 A E L T, A TR R A AR



202443 A

ERFE RRifRASAR BuERem
b Z R A T LR 4129 DT REAR T 208 Lor o 0% - 1.0%
{H o FTAFER IS INXT 10 4 TN W) 32 100 21 BEAE. o Y0 IfT A 2 2.0% ——3.0%
FTHE T b+ T 0, 3 ol
2.6 FIAHER AN IR X b £ PR R IO A 5 i) El
3 NS AR P | I Ik B S ] 4 A2 =
5 A7 T P 2 P EA TR VP , SR 6 R £ 08f
[=a]
S0t o a
69 & 1.0% 04r
-0 2.0% | | | )
- 3.0% 1 3 5 7
A FER s /d

U

als i

Bl 6 ARAKRAMENNFABREITESRNZM
Fig.6 Effects of curdlan addition on the sensory evaluation

results of spiced beef
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Fig.7 Effects of curdlan addition on the TBARs of spiced beef in

refrigeration
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