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Effect of Ultrasonic Time on Quality Characteristics and Myofibrillar
Protein Structure of Beef Jerky

DONG Zhiming, JIANG Qiuwan, JIANG Zelin, WANG Hui, WANG Jianzhao, KONG Baohua,
LIU Qian, CHEN Qian’

(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: In this paper, the beef longissimus dorsi muscle was used as experimental material and subjected to ultrasound-
assisted curing. The effects of different ultrasonic times (0, 15, 30, 45, 60 min, 300 W, 30 kHz) on the quality characteristics
and protein structure of beef strips before fermentation and beef jerky after 6 days of natural fermentation were investigated.
The results showed that increasing the ultrasonic time significantly increased the moisture content, water activity, pH and
salt content and decreased the shear force in beef strips before fermentation and beef jerky after 6 days of natural
fermentation (P<0.05). In addition, the structure analysis of myofibrillar protein in beef strips after ultrasonic treatment
showed that the myofibril fragmentation index rose, surface hydrophobicity, carbonyl and active sulfhydryl content
increased, and total sulfhydryl group content decreased with the increase of ultrasonic time (P<0.05). The a* values of the
treatment groups were significantly lower after the ultrasonic time exceeded 30 min (P<0.05), and the differences in beef
jerky tenderness were not significant (2>0.05). In conclusion, to avoid excessive oxidation of proteins and waste of energy,
an ultrasonic treatment time of 30 min was finally determined as the best treatment condition, which could effectively
improve the quality characteristics of beef jerky.
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Table 1 Effects of ultrasound time on the moisture content and water activity of fresh beef strip and beef jerky
B AT ] (min)
Eiztan 415
0 15 30 45 60
s FA% 71.39+0.84" 72.65+£0.59" 76.2040.13" 77.5240.81°" 80.73+0.62%
K53 (%)
AT 25.22+0.29% 25.80+0.39% 27.110.47% 28.62+0.16% 29.87+0.16™
o % 0.981+0.002 0.982+0.0014* 0.983+0.0014* 0.987+0.0014 0.992+0.004*
/J(éj (EE Bd Bed Bb: Bb B:
AT 0.7040.002 0.711£0.005 0.722:£0.008 0.728+0.002 0.747+0.005%

TE: /N FREAN R R 7] — 2 531 AR (R 75 I 1] 22 5 1. 35 (P<0.05) s K5 FREAN [ 378 Rl — B 7S I ) 240 Y 4% 5 40 A 28 53 135 (P<0.05 )5 2~3K3[F]
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KA B AN K A BE R S el L ads, S e ts
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AR ORI P A DG, IX S B R A
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Fig.1 Effects of ultrasound time on the pH (A) and salt content
(B) of fresh beef strip and beef jerky
T /NG FRE A [R] 23 ] — 4 531 v AN [) i 7 [R) 22 S Wl 2%
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PHAT L RGP R T i ERsaE, R
oA Y25 A S A R R AR RRYESR AT, 25774
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A, TG L LE A i Eh 8. eAh, i 4k
PRETEIR WL LH Y, HEH NFRAAR, AL IR Ak
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TR R P AR T A SV E P W T LA —2
WsR EER L .
2.3 BAEREXTGETFE Y SIRF

FHIE 2 AJH, A4 RIS 4H BT U1 J134 4% 13.96 N LA
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A 143 BT HE 2 33.19. 30.64. 25.01, 24.10
1 23.85 N(P<0.05) . iX FZH N4 RTE R B T2
FrJIK, SEA R AT . 2R R4 A TR BY Y)
FTIYBERE A A AOEEHM (0~30 min), 5 3 AR
(P<0.05), 30 min Ji7 B 7548 75 B [a] g3 hn, =gy ) 77
HeAg B E AR (P>0.05) o 33X U BT 2448 insd = B[]
T PR A T I BORE , 33X 50 R EERY YRS 4
R—2, A A EE ] AR IR A A WUSLET g i, HX
WU RS 2h 45t S A RS IR T . B A Sl Bh i
AT LA SE LA A L) R B e, LR AT 4k Z-2k
Wi pE— 203K, SR LT HESS A IR, A
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Fig.2 Effects of ultrasonic time on the shear force of beef strip
and beef jerky
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Table 2  Effects of different ultrasound time on the color properties of fresh beef strip and beef jerky
. 7 At ] (min)
205 Sty
0 15 30 45 60
L'fH 31.3420.43% 32.55+0.34% 33.24+0.475° 33.16+0.73% 33.99+0.61%
R ES a'ft 14.95+0.45% 16.68+0.53* 17.88+0.32% 16.58£0.414° 15.38+0.55%
b'fH 11.56+0.14% 11.99+0.55" 12.36+0.20%* 12.84+0.62"° 13.73£0.37%
L' 36.93+0.35% 37.79+0.44% 38.02+0.56™ 39.35+0.45% 40.26+0.16™
EERE a'fi 12.82+0.67% 15.29+0.40% 16.80+0.51% 15.14+0.73% 12.99+0.58"
b'{H 12.47+0.347 13.35+0.53% 14.23+0.46" 14.91+0.73% 15.77+0.42%

(P<0.05). LEMTFE T RESE o fb U fems e
Bt = A A /N BT i T . v R A S B LA 2R 3
Syt Y, WA BEARNLA K S-S s i, 38 1
HSC R G2, = AR T Bl (IROR, gEmift e 7 L
{BEPY, Pohlman %50 WFFE L A& B, 28148 75 5 Bh g
2L, B L E B,

o {H A 25 8 7 B () B B8 Se s IS )N, e
7 30 min A 35 1) i K (P<0.05), 4+ A 4% o (B ik 5
17.88, AT aHiAF] 16.8, XN N BEE It
[E] 3TN, 25 A S = A T o [ 2L, G AL
LU RIE L, 30 o E T SR 2 i Ta) iR
PR, G WAL L — 2 A s R LT AR,
A, 2B o (ERAR. BEAE, AT R PR A i [al i s
AFELEREIRLET AR [RIE, PEELT 4 i LR I RE
TR T, FEAR T 4= AP LLL AR & B, 3
a (BTG . b (BRI 25 75 s a] AR i i 28 K, 7EAR S
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Fig.3 Scanning electron microscope of fresh beef strip with
different ultrasound time (500x)
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myofibrillar proteins of fresh beef strip
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