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The Effects of Drying Method and Spice Extracts Added to Beef Jerky on the
Quality Characteristics of Beef Jerky

Chu-Ja Park and Chan-Sung Park’
Faculty of Herbal Food Cuisine & Nutrition, Daegu Haany University

Abstract

To develope Hanbang beef jerky as health food, six kinds of beef jerky were prepared by adding sugar (A),
licorice (B) and three kinds of spice extracts (clove: C, fennel fruit: D and Chungyang green pepper extract: E) and
mixture of all extracts (F). The effects of the drying method and added spice extracts on the the quality
characteristics of the beef jerky were evaluated. In general, the air-blast dried beef jerky contained 31~33%
moisture, 50.0~51.2% crude protein, 7.2~7.8% crude lipid and 3.0~3.3% crude ash. For the mineral content of the
air-blast dried jerky, the most prevalent mineral was Na (1540.08~1838.17 mg%), followed by K, P, Mg, and Ca.
The Ca content of the beef jerky was highest in the mixed extract group (88.53 mg%), and the lowest content was
in sugar-added group (53.12 mg%). For the color properties, the L-value (lightness), a-value (redness) and b-value
(yellowness) were higher in the air-blast dried beef jerky than in the hot air dried samples. The drying methods
showed their greatest affect on the redness (a) for all six jerkies (p<0.001). For the preference by sensory
evaluation, the beef jerky samples with added sugar (A) and licorice extract (B) had significantly higher scores than
the beef jerky samples with the added spice extracts, for both of air-blast drying and hot air drying (p<0.05).
Preference for the air-blast dried beef jerkies with added clove (C) and fennel fruits (D) were significantly higher,
in terms of taste, color, softness and aftertaste as compared to the respective hot air dried jerkies (p<0.01).
Considering all the obtained results, we concluded that licorice and spice extracts can be used as natural
preservatives in the development of health foods and the air-blast drying method is recommended to improve the
quality characteristics of beef jerky.
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Fig. 1. Procedure of beef jerky processing.
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Table 1. Formula for the preperation of beef jerky with licorice and spice water extracts

G Samples” : o

Ingredients A B c 5. B P
Fresh beef (g) 1,000 1,000 1,000 1,000 1,000 1,000
Thick starch syrups (g) 120 120 120 120 120 120
Soy sauce (mL) 100 100 100 100 100 100
Sesame oil (mL) 30 30 30 30 30 30
Refined rice wine (mL) 80 80 80 80 80 80
Garlic juice (mL) 20 20 20 20 20 20
Pear juice (mL) 20 20 20 20 20 20
Onion juice (mL) 20 20 20 20 20 20
White sugar (g) 50 - - - - -
Licorice extract (mL) - 50 50 50 50 50
Clove extract (mL) - - 20 - - 20
Fennel fruit extract (mL) - - - 20 - 20
Chungyang green pepper extract (mL) - - - - 20 20

Samplesl) ; A: Sugar, B: Licorice, C: Clove, D:

AN EZ A A 23D A635(2007)

Fennel fruit, E:

Chungyang green pepper, F: Mixed 4 extracts added beef jerky.
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Table 2. Color intensity of licorice and spice water extracts

Medicinal herbs Optical density at 490 nm

Licorice 0.298
Clove 2277
Fennel fruit 0.868
Chungyang green pepper 0.763

1)

A 31.41+0.08 24+0. 79+0.05 . +
B 33.12+0.12 50.10+0.28 7.25:£0.10 3.19+0.04 6.34+0.02
C 32.38+0.15 50.54+0.33 7.26£0.07 2.95+0.04 6.97+0.03
D 33.35+0.07 50.04+0.25 7.23+£0.07 3.29+0.02 6.09+0.03
E 31.78+0.06 51.14+0.62 7.40+0.05 3.20+0.04 6.48+0.03
F 33.38+0.10 50.21+0.28 7.4620.08 3.10+0.03 5.85+0.04
F-value 0.08 0.13 0.05 0.04 0.04

Samples” Air-blast dried beef jerky. A, B, C, D, E, F : See the legend in Table 1.

Values are the means of triplcate measurements.
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Table 4. Minerzli)l contents of beef jerky added licorice and spice water extracts (mg/ 100g)

Cu Al

A 1054.12
B 1594.50 118.18 1193.80
C 1540.08 113.10 1142.40
D 1838.17 130.59 1421.61
E 1672.79 121.67 1204.07
F 1645.02 135.05 1081.49

63.46 7.04 802.27 11.35 0.69 2.20
62.99 8.09 783.88 10.64 0.37 4.12
71.93 7.36 834.36 13.19 035 2.69
72.69 5.86 763.12 11.11 024 1.60
88.53 5.58 755.67 14.01 0.44 2.20

Samples” Air-blast dried beef jerky. A, B, C, D, E, F : See the legend in Table 1.

Values are the means of triplcate measurements.
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Fig. 2. Water content of hot air dried(A) and air-blast dried beef jerky(B) added licorice and spice
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Table 5. Hunter’s color values of various kinds of beef

jerky added licorice and

spice water extracts

EASZd WA 9T

ater extracts

of beef

A 5444048 5671044  -123
B 578032 600:023*  -1.18
Taste C 4.33i0.37: 4.78i0.59: -2.89:*
D 4.00:037°  5.33+033 -5.10
E 322+049° 3.55:029" 215
F 400+029° 4.11:031°  -0.68

F-value 723" 11237
A 5671023 6.00:037°  -1.62
B 567+033" 572:028°  -028
Color C 3.89i0.312“ 4.89¢0.42‘; -4.34::
D 34420470  4.6710.23 5.04
E 520+032° 4.89:042° 219
F 4.44+038° 4.61:042°  -1.02

F-value 620" 226
A 544+038° 5.61+035°  -0.89
B 5441034 5.33+023 0.63
g C 4.55:029°  4.50+0.50° 0.18
Odor D 4441044° 455:024° 062
E 4.674041°  4.50+0.53° 0.81
F 533:023" 4.67+0.53° 325"

F-value 230" 398"
A 5334047 5.44:044° 065
B 5334037 5611026  -1.61
Sofiness C 3.78i0.46; 4.22¢0.362 -3.13:*
D 4.11:051*  4.55+0.44 221
E 3.78+0.36° 4221028 320"
F 4.442034°  4.17:041° 172

F-value 545" 1.13
A 5.5510.44"  5.55+0.47 0.02
B 5.55:029° 5.78+022°  -1.59
After faste c 4.00¢0.47Zc 4.55¢0.582 -3.42:
D 3.7820.36° 5.11+0.11 6.87
E 2.784040° 3551024  -4.327
F 355:024° 3.67+037°  -0.84

7.12" 659"
A 5.67:053"  5.61:0.48" 0.38
B 5.554024° 5724022  -0.89
Overall C 422+0.46° 4.17i0.60l: 042
D 3.55:034°  4.9410.17 543
E 3.00£050° 3.39:035° 216
F 3.89+0.31™  3.78+0.36° 0.69

F-value 6.34" 569"

' = Treatment
Characteristics Samplesl), Hot a]_r Air-blast T-value
- drying -~ drying
A 19.91:0.88° 23.49:028 -11.23
B 21.18+0.54* 23.01+079"° 632"
L C 19.63+0.22° 20.60+0.37° -3.82"
D 2021:0.19° 20.50:0.61° -1.65
E 20.71£0.39™ 20.37+0.18° 1.83
F 19.36:0.17° 20.97:051°  -5.10""
F-value 2.80" 342
A 2.091027° 9.51+0.64° -1323
B 3581033 8.86:0.86" -11.12""
. c 1.46+0.07° 3.28+0.08°  -6.107"
D 2.10£0.05° 4.55:057°% 7107
E 2.00+0.14°  3.70:0.50°  -5.647
F 1.96+0.32" 533:0.64° -7.66"
F-value 428" 713"
A 1.424021° 430+0.54*  -7.237
B 22040270 3.93:0.68" 613"
b C 1.0310.15° 1.640.18° 345"
D 1.680.15° 1971031 -2.13"
E 1.83£0.22°° 125:020°  2.04°
F 1.63:040° 237:036°  -3.34"
F-value 3.14" 532"

Mean+S.D. Means in each column with different superscript
letters are significantly different(p<0.05) by Duncan’s multiple
range test. A, B, C, D, E, F : Sec the legend in Table 1.
"p<0.05, “p<0.01, “p<0.001

G4 F2 A3 A 4238 A63.(2007)

Y Ratc using a scale of 1~7, where 7=very excellent,

6=excellent, 5=good, 4=fair, 3=poor, 2= bad, 1=very bad.
Mean+S.D. Means in each column with different superscript
letters are significantly different(p<0.05) by Duncan’s multiple
range test. A, B, C, D, E, F : See the legend in Table 1.
p<0.05, "p<0.01
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Fig. 3. QDA profile of acceptability for hot air dried(A) and air-blast dried
beef jerky(B) added licorice and spice water extracts.
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