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Abstract: Beef knuckle contains less amount of fat, which tastes dry and hard after being pan fried. In order to increase the
richness of the juice of the steak made of that, promoting the formation of a soft and tender taste as well, this experiment
studied the effect of injection of walnut oil emulsion under high-pressure and low-temperature on steak quality. In this
experiment, beef knuckle steak added with walnut oil emulsion had been successfully prepared through injection under
high-pressure and low-temperature followed vacuum tumbling technology, and the influence of emulsions with different
transglutaminase (TGase) content (0%, 0.3%, 0.6%, 0.9%, 1.2%) on the emulsion bonding capacity of steak and the
influence of emulsion with different walnut oil content (20%, 30%, 40%, 50%) on the physicochemical indexes and quality
indexes of steak were studied. The bonding capacity of steak adding emulsion increased with rising TGase contents in
emulsions, and stabilized after TGase contents reached 0.9%. Injection walnut oil emulsions into steak increased its

moisture contents by 1.44%~2.31%, and decreased pH value by 0.17~0.08, increased then decreased L" value, decreased a*
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value and b value. The shear force of steak were reduced by 26.62%~65.33%, the yield were increased by 3.43%~11.43%,
the hardness and chewiness of steak were reduced by 15.44%~77.06% and 26.56%~77.52%, respectively. Sensory
evaluation experiments showed that the injection of emulsion improved the softness and juiciness of steak products, yet had

little effect on the flavor and tastes. Through the comparison between influence of emulsions contain different amount of

TGase and walnut oil on the process performances, physicochemical properties and quality indicators of steak, the emulsion

with TGase content of 0.9% and walnut oil content of 40% was most suitable for production practice.

Key words: steak; walnut oil; transglutaminase; high pressure and low temperature injection; quality; physicochemical

properties
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Fig.1 Production process of steak products adding walnut oil

emulsion
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2%, 10000 r/min | & B )4 10 min, JEFLH . BP
il 20% Ak i 5 FLIRCE E ) E oL, FIED L
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BN 50%.
1.2.2.9 EINES A & EFLR A4 HE B E PR

Z: B8 GB/T 22210-2008< A5 P #ill i /BB 2 #
JE )P FIER R W AN ik R A HE T S i BE P
Mo BSINEL EE AR B L AR HE R e A TR
PN IRE VRN 12 B ESEE S TR
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Fig.2 Oil loss curve of steak adding walnut oil emulsion with
gradient TGase content
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00 03 06 09 12
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(ISR I31a
Fig.3 Changes in the weight retention ratio of steak adding
walnut oil emulsion with gradient TGase content
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Table 1 Sensory evaluation on steak products
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Fig.4 Effect of adding emulsion with gradient walnut oil
content on the moisture content of steak
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Fig.5 Effect of adding emulsion with gradient walnut oil
content on the pH value of steak
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Fig.6 Effect of adding emulsion with gradient walnut oil
content on the L" value of steak
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Fig.7 Effect of adding emulsion with gradient walnut oil
content on the a* value of steak
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Fig.8 Effect of adding emulsion with gradient walnut oil
content on the »” value of steak

2.2.4 SIS EEAZMEIN & B FLIBO A HEH S R A 52
a9 SRESInFLI A HER H S AR BEFLI T AZ N

TS, BTN, RESINZLIR A 2S X

BB RCA 63.47%, BNINFLIRUS , A= HER HS 5L 20 r g
1= BT 20% AZHkELIR I AHE R 2 66.90%,
5xf g 22 RN B3 (P>0.05) . HEEZMGLE = -

THZE 30% Fi1 40%, A-HE™ &h i Rt Bt 5351 T
FIELEE 69.37% Fil 74.90%, WERTXHELAP<0.05).
ML P AR S 2P BT E 50% )5, AAHER
SRS R R 67.79%. FINFLIRE 4 HER H b
KA TR, ATAESE NN TGase B KAERY, x5
BEEH AR IR P AR E SR IO B R — 38 i 2R HE™ 5

1o R B FLIR T AZ kTR B B I 2 05 Tt
Ja T BER T, X AT H8 5 2L Kl L i e s X
TGase SHIEF4ELs G HIREIA XK.
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Fig.9 Effect of adding emulsion with gradient walnut oil
content on the yield of steak
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(P<0.05) myka#s . HLE PRk & ik 5] 40%
it , 2R HEBT I 1 AR 2 5636.20 gf, 249~ 25 P %) g
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Fig.10 Effect of adding emulsion with gradient walnut oil
content on the tenderness of steak
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5249.80 gf, SUSNEA 40% MM FLA A HERE &
2R AR E(P>0.05) . BN SR T 2H-HEBY U] )
{HA R FE(P<0.05), TERRRREE Lt 744>
rh IO, s T 2R HEPE A B TR Ik LI
Xof A HE L R S BT A R ER . XTI AR R
IR LI AE A PR T R AN B W 1 i S5 2 A HE
R,

2.2.6  BSJIAREEAZAR I B B LI 2 HE TR ) T S
Mrivsgm & 2 UL A= HE i S5 A4 3 T 53 A
(texture profile analysis, TPA) 455 . 434 6 T s
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BR,

B IINFLIBOT A= HERE 22 (¥ 52 ) e A B el o R ES N
FLUR 7S X BRI 4 HERE L U B 2 Sl 18609.96 gf,
BRI LA 5 3 R (P<0.05) 2R HERRERE . Fif
5 FL P ARk S N, 2R HERE SR R T
B (P<0.05) o MFLU P AR & A F] 30%
A}, 25 HERE S AORE B N %2 8847.25 gf, £y as AXT
R 48.31%. HFLWE BRI & it —2F Tt
Z 40%, FHEWRE R T (2 4471.42 of, 29055
EXTHAMN 24.03%. ESINE 40% AIFLK S & 50%
AZMRTh LR A B TG e 3B 25 57 (P>0.05), iX S X4
HEUE I 2 PR 45 R — 35

S IAZ BRI ZLIBOR R g PR i 52 ) -5 X A= HERE
FERIFEM AL . 2R HEAY B AL B 25 S I LR A%
By &R BT R, BSINE 20% Ak
FLIE RN S A= HEE P E ) 35 R (P<0.05), BiEFL
W AZAR I B S AN LT 50%, A= HE &L g H
It R 2R 2433.92, 2 2 FARTREY 22.49% .,
X5 LT A HERE 1) 52— 35

X BEZH 2R HE = S i B SA 0.70, BRI Bk
FLE, AHE = PR B R E BT
Bt 5 FL i P AZ BRI S 5 BT, 4352 0.60. 0.52,

K2 USRI S R

0.64 1 0.60, LAZLI P AZHkIH & 5k 30% B Ak,

TPA Z53 WoR, TR IMAZA M ZLIB /N T 2 HE)
A L FARE NG, XA HEM P SRMEAT I s2im), el
TAHEW . X ATRESE A0 R Ly e s s e
S, FLR iR R4 T 2l S5 A Herh SRR s
POVERT, & T A-HER TR = 6 B s R, kil Lk
PO T VEE R FUE, $E T AR HEP SRR B s, FL
WY TGase #2517 77 Sl AR 7K P AR i P, X ek
A HE S AR ERP T, AHERERE L N
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2.2.7 BNJIEREERZAR I S B LI A HE A B PR
BRI 3R 3 A HERES PSR E PRI S SR . WK
Yo B, BRI LI 3= X AR HEA S F 2y T
M= AR S, T X A HE A BRI 7 B rE AR AR
i, JERCE PR SC 50 &5 SR e UE T X A= HE 6% iOE
TPA HIMIE LS B, BIESHN 20% LA F#e 5 1AZ kI EL
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Ak S BT, AR HER SRR E AR .
T, FEFLIE A AZ PRI S A E] 40% BhAE s, 409
9 9.28 Fll1 7.65.,

IS IIAZ AT T 2 HE 4 JXUBR FIH2E R 19 52 5528/,
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WR . EPR . IR . 2-20 FE-5- FF Lt R R 2- 78 25 1k i
&, R R A s B, SRS A HE BB
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Table 2 Texture profile analysis of steak adding emulsion with gradient walnut oil content

izt Xif HE 20% 30% 40% 50%
T3 (gf) 18609.96+460.67* 15736.78+777.25° 8847.25+1104.50° 4471424445 42 4270.414548.28¢
B 0.68+0.07° 0.64+0.06° 0.67+0.07" 0.65+0.03° 0.64+0.03*
AR 0.70+0.08" 0.60+0.07° 0.52+0.05° 0.64+0.02% 0.60+0.03"
MELIg 10823.07+1444.26" 7948.80+81.53° 4637.80+245.64 ° 4293.54+27.63° 2433.92+437.40°

TE: RPN R T REAUR 22 57 .35 (P<0.05); R31A]

K3 USRI S R FLRO A HE I E RN

Table 3 Sensory evaluation of steak adding emulsion with gradient walnut oil content

Ei=tn oyt 20% 30% 40% 50%
S 8.14£1.01° 8.45+].14° 8.18+0.73° 8.29+1.14* 8.20+0.95"
T 4.26%0.55° 7.12+0.86" 8.43£065% 9.28+0.71* 8.67+0.74®
2tk 6.25+1.02° 7.54+0.89° 7.51+1.04° 7.65+0.72° 7.12+0.92°
AU 7.54+0.83° 7.85+0.73° 7.08+0.53" 7.35+0.98" 7.45+1.06°
SRR 7.03+0.65° 8.07+0.73° 8.55+0.69° 8.82+0.61° 8.54+0.82°
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