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Effect of Different Drying Temperatures on Moisture Distribution and
Migration of Dried Beef Jerky

XUE Meifang', WANG Yongrui*, ZHANG Ye', MA Liang', HE Xiaoguang', WANG Songlei”
(1. School of Food and Wine, Ningxia University, Yinchuan 750021, China; 2. School of Agriculture, Ningxia
University, Yinchuan 750021, China)

Abstract. The moisture status, moisture content and moisture distribution of beef jerky at different
hot air-drying temperatures (50~70 C) within drying time (120~180 min) were investigated by
low-field nuclear magnetic resonance and its nuclear magnetic resonance imaging technology.
Results: The average drying rates at three drying temperatures were 0.226 5, 0.277 9, and 0.353 9 g/
(g-min), and the drying effect of beef jerky mainly depended on its non-flowing water content. The
drying rate of dried meat could be significantly increased by increasing the temperature during the
hot-air drying process, and the migration of bound water, non-flowing water and free water could
also be accelerated. During the drying process, the non-flowing water changed after the combination
of free water and bound water. The changing trend of peak area and peak proportion under different
hot air temperatures was consistent, and more significant curve changes could be observed under
higher temperature. There was a good linear relationship between the moisture content of beef jerky
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and the peak area, and the linear regression equation of drying at 70 C was y=323.34x-6 092.77

(R=0.975 0). The T\-weighted image of longitudinal relaxation time showed that the hydrogen

proton density distribution was relatively uniform and the drying quality was better during the drying

of beef jerky at 70 ‘C . The difference comparison of three drying temperatures could provide a

theoretical basis for the improvement of jerky quality, product development and energy saving in the

future.

Keywords: dried beef jerky, drying temperature, low field nuclear magnetic resonance, moisture

migration
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jerky under different drying temperatures

0.6

—=— 50 C
0.5 8= 60 C
' —4&— 170 C

TR 2/ (g/(g min))
s o o
[\ w 1N

o
=

20 40 60 80 100 120 140 160 180

I 7] /min

B2 AETHREETHFAMYTRER
Fig. 2 Drying rate of dried beef jerky under different

drying temperatures
2.3 AEFERBREIT, it & EIL R 00

1 5 S 7 B A B A [ 3R A I A g AL

PrAs S Bl iy T, B E S, A 3(a)—(c). By
B 3 i RSB K A S s K A A K,
B 1] St (8] 7 557K 2313 S R CE HE 3 S X5
[LASERUOIEREE Sk O PN b M hen 1w S 4L N TN
HRAR LRI K 735 BBl i P, T DL H A P
M By it sl K & fdic v, S5 a KA E HK s 8
Ao JFEAIE RIS BE A TR IR A SE
PUAR AL A A2 A e T BR D/ DN U 37 e RS U] K
RAEB WAL X 5 Lin S5 b i 20 1 5 5t
HEE VTR K3 I SRR — 3,

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 40 Issue 11 2021



A, AR FRE A KR AK S 5T 8463k

SR

b
Ay

2.4 FRETFIEIREXIEERE R IE

N 1 o, BfE BRI AR AE 4,3 F T
WET A Ap FAn WETEES, SRS
JKAE T H K T7 1 A2 W 2% | = 808 5 T sh ok
ERRER, Ay TRERTRESE i T4 A 7E T M i v
IR 50 CZEAr, B A LERE A AR LK &
FUR AR R TR A, Se Tt SRR A
XJE o T — 2R 5 B K I IR [ 25 A KR | B
R I TR] 4 S K 45 5 K Hp 5 5 AR B8 Y 55 45
IKA FTREARM o TR BIR T P B LR 47 4 2
148 25, RER 0 7K AL T LI 2T 46 3 1 19 28 45 1
e, SR E A BUEVE 5K RS AR A G, 1R
TR E]—HOR 70 CHHRM A AR, X5 T
RME KA, R 70 CHERIRAET T
IO YRR IE |
2.5 R TFHRIE BE X A o) Gt 7 B 8] ) 2 i

B8 1) St RS [ T2 4 Ab T S ) R G852 2
SRR A5 1B ORIk b 28— 5 I 18] RE K 52 3] )5
K B A, RGP D B X — B a1
5HAAR K 4 73> 455 TR MU K5 O P,
HIE 2 AL, fEIX 3 Al TR E T, T H1 Ty 3B
A TR ) S SR R X L R Y
A AR AR I A O 1 st B ) AR e R A — B, T
BRAI B Ty Ty FE T8RS I RO B B2 R, AT REJE:
B 7 o R T R BE A R N 1 P A
J R AR, T B Ty SHTR I (A ZEAE D, BEHTIX
AN B 3 B IK B) T 0 A K 1) SR T R
AR5 5 A T SIS B R AR 1) At 35 e R T
Wi AR — B, AR R A T HRIS 1] R, 70 °C 4 2

18007

1600

1400
2012001
10001
= 800
600
4009 /
2007

#H

0+ e oy v - ™

0.01 0.1 1 10 100 1000 10000
it 2 B 8] /ms

(a) 50 CHUA T4

&\ﬂ"‘“ Ll

0.01 0.1 1 10 100 1000 10000
ot 74 [F] /ms
(b) 60 CHIATJ

1800

16004
14004
1200
HH J

#1000
2 8004
= 600
4004
2009 £

0+ . 1 r v ¥
0.01 0.1 1 10 100 1000 10000
HBTLIN ) /ms
(¢) 70 CHUATF
Bl 3 AETREET &R IR
Fig. 3 NMR spectra under different drying temperatures
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Table 1 Water peak integral area of three states of dried beef jerky under different drying temperatures

TR BE/C T4 B[] /min

332.75+1.06"

30 867.13+3.01*

60 825.54+4.89"

50 90 474.99+2.84"

120 537.42+4.84¢

150 391.89+1.26¢

180 181.27+1.80#

NG EIK Ay RS AR A

14 635.61£7.93* 487.89+1.26" 15 456.25+1.06*
11 996.56+3.45" 138.51+0.72" 13 002.20+£3.11°
9 788.03+0.04° 72.130.18" 10 685.70+3.25¢
4 565.87+1.60" 81.15+1.63¢ 5 122.01+4.23¢
5 271.96+2.77° 79.59+0.58¢ 5 888.97+1.46°
3 441.95+4.31" 54.16+0.23° 3 888.00+5.66"
1 288.10+5.80# 47.46+0.76 1 516.83+6.83¢
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Table 2 Transverse relaxation time of water in three states of dried beef jerky under different drying temperatures
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