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The Effect of addition of kinds of sugar and drying method on Quality
and Storage Charateristics of Beef jerky
Eun-Ja Cho and Jung-Eun Lee

Department of Food and Nutrition, Sungshin Women's University

Abstract

To investigate the effect of sugar and drying method on quality and storage characteristics of beef jerky, storage,
textural and sensory characteristics were examined. Water activity was decreased as storage time was prolonged
and the honey and rice syrup-added natural dried samples(N-H, N-R) were recorded the lowest value, 0.71 at five
weeks of storage. During the storage period, pH values of all the samples were decreased and honey-added and
heated air dried beef jerky(H-H) had the lowest pH value, 5.22. L, a, b values had a tendency to decrease, during the
storage period. During the storage period, TBA values of all samples showed increasing tendency. Sugarsyrup-
added samples(N-S, H-S, S-S*) had the lowest TBA value, and those of honey-added samples(N-H, H-H, S-H**)
were highest, regardless of drying method. Total plate counts of bacteria and the number of lactic acid bacteria
were increased as storage time was prolonged. Sugar syrup-added and heated air dried beef jerky(H-S) had the low-
est in total plate counts of bacteria and the number of lactic acid bacteria, at five weeks of storage. Textural prop-
erties value of all samples were increased as storage time was longer. Honey-added samples showed the higest
springness and cohesiveness value and sugarsyrup-added and natural dried sample showed the highest value in
chewiness, gummness and hardness. In the almost sensory score of natural dried beef jerky was decreased ass-
torage time was prolonged, regardless of packaging method. The sensory score of heated air dried samples were
higher than those of natural dried samples, regardless of packaging method.

*S-S sucrose syrup added smoking dried sample, **S-H honey added smoking dried sample
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Table 1. Chemical composition of raw material

Components Contents(g/100 g)
Moisture 72.0
Crude protein 18.0
Crude lipid 9.0
Crude ash 1.0

Table 2, Changes of Water activity(Aw) of beef jerky
manufactured with various sweeteners during the storage

storage
wks 0O 1 2 3 4 5
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Table 3. Changes of pH of beef jerky manufactured with
various sweeteners during the storage

N-S "080 “077 076 Y075 074 073
N-H "0.78 077 076 075 Y074 071
N-R "0.82 Y081 078 075 Y073 Yot
H-S "082 Y079 079 074 072 072
H-H *0.80 Y079 077 Y077 Y076 073
H-R “0.81 M0.80 Y077 076 074 073
S-S 082 078 Y077 075 074 072
S-H "0.81 ™0.80 "™0.78 ™0.76 0.74 "0.73
S-R "0.80 Y079 Y077 Y076 075 072

means in a column followed by different superscripts are
significantly different at p<0.05.

N-S : soy sauce 17% + sucrose syrup 13% — natural drying
N-H : soy sauce 17% + honey 13% — natural drying

N-R : soy sauce 17% + rice syrup 13% — natural drying

H-S : soy sauce 17% + sucrose syrup 13% — heated air drying
H-H : soy sauce 17% + honey 13% — heated air drying

H-R : soy sauce 17% + rice syrup 13% — heated air drying
S-S : soy sauce 17% + sucrose syrup 13% — smoke drying
S-H : soy sauce 17% + honey 13% — smoke drying

S-R : soy sauce 17% + rice syrup 13% — smoke drying

WX, Y, Z

-513-

storage
wks 0 1 2 3 4 5
sample

N-S 589 563 551 550 547 540

N-H 567 558 550 548 546 538
N-R 571 552 549 546 543 539

H-S 595 581 555 553 550 547

H-H 557 544 538 532 525 522
H-R 585 571 563 557 549 545

S-S 566 565 564 557 550 548
S-H 597 568 568 561 560 554
S-R 582 569 563 562 560 555

N-S : soy sauce 17% + sucrose syrup 13% —> natural drying
N-H : soy sauce 17% + honey 13% — natural drying

N-R : soy sauce 17% + rice syrup 13% — natural drying

H-S : soy sauce 17% + sucrose syrup 13% — heated air drying
H-H : soy sauce 17% + honey 13% — heated air drying

H-R : soy sauce 17% + rice syrup 13% — heated air drying
S-S : soy sauce 17% + sucrose syrup 13% — smoke drying
S-H : soy sauce 17% + honey 13% — smoke drying

S-R : soy sauce 17% + rice syrup 13% — smoke drying

gtz 7] A 168 A 6 Z(2000)
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Table 4. Changes of Hunter color value of beef jerky manufactured with various sweeteners during the storage

Hunter's color Storage wks
Samples
value 0 1 2 3 4 5

N-S 3230 29.85 28.70 28.53 28.38 25.12

N-H 32.27 30.76 3042 30.30 30.30 2433

N-R 33.04 31.14 3092 29.85 29.27 2275

H-S 3207 30.62 29.07 27.99 2787 2390

L H-H 32.19 31.39 30.88 30.31 29.12 24.99

HR 31.70 29.58 28.88 28.08 2738 24.97

S-S 29.70 29.32 29.13 28.84 2797 24.58

S-H 3244 32.19 3157 30.79 29.65 2497

S-R 3146 3091 29.38 2779 2712 24.55

N-S 0.88 0.62 047 -0.06 -0.19 -1.17

N-H 2.83 1.25 0.99 0.60 044 0.13

N-R 091 0.06 -0.54 -0.75 -1.38 -1.44

H-S 1.65 0.20 -0.29 -0.55 -1.21 -1.29

a H-H 1.65 1.53 1.53 0.35 -045 -0.82

H-R 0.72 -0.23 -0.90 -1.14 -1.27 -1.31

S-S 0.31 0.07 -0.99 -1.14 -1.17 -1.38

S-H 0.50 0.34 -0.51 -0.62 -0.67 -125

S-R 0.70 -0.35 -1.24 -1.35 -1.37 -141

N-S 448 448 339 1.92 1.30 1.21

N-H 438 391 3.89 2.39 137 0.24

N-R 4.01 3.61 326 1.80 121 -0.57

H-S 221 1.54 1.53 144 0.61 0.38

b H-H 4.71 3.16 2,61 1.00 0.84 0.19

H-R 2.32 2.12 1.69 1.00 0.95 0.10

S-S 2.89 141 126 0.99 -0.19 -0.23

S-H 2.88 1.15 1.05 0.99 0.79 0.52

SR 1.76 0.88 0.79 0.70 0.63 0.17

L : lightness (White + 100 < 0 black)
a: Red-green (Red + 100 «— 0 — -80 Green)

Plus value indicates redness and minus value greeness
b : Yellow-blue (Yellow + 70 <— 0 — -80 Blue)

Plus value indicates yellowness and minus value blueness
N-S : soy sauce 17% + sucrose syrup 13% — natural drying
N-H : soy sauce 17% + honey 13% — natural drying
N-R : soy sauce 17% + rice syrup 13% — natural drying
H-S : soy sauce 17% + sucrose syrup 13% — heated air drying
H-H : soy sauce 17% + honey 13% — heated air drying
H-R : soy sauce 17% + rice syrup 13% — heated air drying
S-S : soy sauce 17% + sucrose syrup 13% — smoke drying
S-H : soy sauce 17% + honey 13% — smoke drying
S-R : soy sauce 17% + rice syrup 13% — smoke drying
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Table 5. Changes of TBA value of beef jerky manufactured
with various sweeteners during the storage

storage
wks 0O 1 2 3 4 5
sample

N-S 037%™ 037" 7048 049" 085" 1.10°
N-H 7038 7041° %060° *1.05° 152" ‘1.83°
N-R  034™ 036" 064" 079" ‘082" ‘1.22°
HS  027° 044® 049" T050° T0.67° ‘1.10°
HH 7032 042 045" "051° “0.69* '1.44°
HR 7028 042" “043° "050° "0.53° °1.19°
S-S 043" 043" 044" 049" 057 “0.68°
SH 035" "038® 048" *0.50° *0.59° °0.80°
SR 042" 048 "049° 057 “059° "0.76°

abcd

means in a row followed by different superscripts are
significantly different at p<0.05

¥ means in a column followed by different superscripts are
significantly different at p<0.05

N-S : soy sauce 17% + sucrose syrup 13% — natural drying
N-H : soy sauce 17% + honey 13% — natural drying

N-R : soy sauce 17% + rice syrup 13% — natural drying

H-S : soy sauce 17% + sucrose syrup 13% — heated air drying
H-H : soy sauce 17% + honey 13% — heated air drying

H-R : soy sauce 17% + rice syrup 13% — heated air drying
S-S : soy sauce 17% + sucrose syrup 13% — smoke drying
S-H : soy sauce 17% + honey 13% — smoke drying

S-R : soy sauce 17% + rice syrup 13% — smoke drying
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Table 6. Changes of total plate count of beef jerky manufactured with various sweeteners during the storage

storage wks
sample 0 1 3 4 5

N-S %4.1X10™ 84X 10® 30X 10" 2.9X10% ¥5,0% 10™ ¥7.7%10™
N-H 57X 10" 9.8X10™ 23x10° 37X 10" 73x10" 133X 107
N-R 2.5X10™ *7.3x10* ’6.0X 10 %4.8X 10" Y4.0X10™ 50X 10"
H-S 8 3% 10™ 93x10% 5.0 10" 90X 10" 2.0x 10 6.2} 10%
H-H 1.8X 107 85X 10™ “1.0Xx 107 90X 10™ 3.0x10% 12X 10"
HR 0.4X10* 6.4X 107 20X 10° 11X 10™ 9.0X 10% 27X 10™
S-S 63X 10” 49X 10" 4.5% 10® 2.0X10" 5 8% 10% Y1.8X10”
S-H 244X 10 33X10° *7.0X 10® 50X 10" 52%x10% 70X 10%
S-R 38X 10% 31X 10" 50X 10" 9.0X 107 %6.3x 10® ¥23X10™

***means in a row followed by different superscripts are significantly different at p<0.05
*means in a column followed by different superscripts are ignificantly different at p<0.05

N-S : soy sauce 17% + sucrose syrup 13% — natural drying
N-H : soy sauce 17% + honey 13% — natural drying

N-R : soy sauce 17% + rice syrup 13% — natural drying

H-S : soy sauce 17% + sucrose syrup 13% — heated air drying
H-H : soy sauce 17% + honey 13% — heated air drying

H-R : soy sauce 17% + rice syrup 13% — heated air drying
S-S : soy sauce 17% + sucrose syrup 13% — smoke drying
S-H : soy sauce 17% + honey 13% - smoke drying

S-R : soy sauce 17% + rice syrup 13% — smoke drying
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Table 7. Changes in lactic acid bacteria of beef jerky manufactured with various sweeteners during the storage

ample storage wks 0 1 2 3 4 5
N-S 1.2%10° 8.0X10° 1.0x 10° 1.0X10° 50X 10° 57x10'
N-H 9.8X 10 7.8X10° 1.0x 10 37x10° 3.5%X10° 1.0x 107
N-R 3.1X10° - 11X10° 2.0%x10 20X 10° 5.6x10° 40%x10
H-S 1.6X10° 77%X10° 1.2x10° 3.0x10* 20X10° 23x%10°
H-H 20X 102 47%10° 50%10 32x10° 1.0X10° 6.0x10°
HR 20X 10° 54X 10° 6.0x 10° 1.0x10° 7.8X10° 25%10
S-S 3.4%X10° 4.0X10° 33%x10° L1X10° 30X10° 1.3%107
S-H 2.5% 107 9.5X 10 4.0x10* 23%X10° 30X 10° 6.0x10°
SR 23X 107 10X 1¢° 50% 10 34X 10° 40X10° 9.0x 10°

N-S : soy sauce 17% + sucrose syrup 13% — natural drying
N-H : soy sauce 17% + honey 13% — natural drying

N-R : soy sauce 17% + rice syrup 13% — natural drying

H-S : soy sauce 17% + sucrose syrup 13% — heated air drying
H-H : soy sauce 17% + honey 13% — heated air drying

H-R : soy sauce 17% + rice syrup 13% — heated air drying
S-S : soy sauce 17% + sucrose syrup 13% — smoke drying
S-H : soy sauce 17% + honey 13% — smoke drying

S-R : soy sauce 17% + rice syrup 13% — smoke drying
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Table 8. Change of texture characteristics of beef jerk manufactured with various sweeteners during the storage

sample wks Springness Cohesiveness Chewiness Gummness Hardness(g)
0 0.620 0.494 637.5 1028.3 2081.7
1 0.659 0.508 7612 - 11552 22742
2 0.734 0.531 917.6 1250.2 2354.6
N-S 3 0.743 0.548 1056.1 14214 2593.8
4 0.756 0.615 1306.5 17282 2810.2
5 0.861 0.634 2033.2 2361.5 3724.8
0 0.658 0.491 41709 607.9 12434
1 0.697 0.529 608.9 859.0 1611.2
2 0.710 0.567 799.9 1110.1 1988.0
NH 3 0819 0.620 11848 1445.3 23337
4 0.825 0.641 1243.6 1507.5 2351.8
5 0.838 0.647 1280.5 1527.3 2358.2
0 0.659 0.533 8159 12023 2220.1
1 0.713 0.556 9383 1326.9 23853
2 0.754 0.557 1083.1 14347 25723
NR 3 0.744 0.553 1140.7 1471.6 2643.5
4 0.785 0.562 1229.8 1564.7 2784.1
5 0.799 0.582 13259 1668.2 2863.5
0 0.658 0.522 7730 1180.1 2261.7
1 0.658 0491 7375 1126.1 23117
Hs 2 0.700 0.530 929.6 1328.7 2707.7
3 0.707 0.550 1093.4 1544.8 28084
4 0.718 0.559 1159.1 1599.8 28494
5 0.751 0.581 1330.8 17733 3046.8
0 0.725 0.546 705.8 9732 17837
1 0.748 0.575 9255 1235.8 2174.8
2 0.776 0.592 1018.8 1310.7 22234
HH 3 0.820 0.608 12264 1495.3 2468.7
4 0.830 0.610 1278.3 15389 25224
5 0.836 0.616 13276 1588.1 2576.7
0 0.723 0.521 9742 1347.5 2586.5
1 0.726 0.551 1042.1 1435.5 2605.4
2 0.738 0577 1148.2 15559 2696.7
HR 3 0.743 0.579 11783 15859 2739.1
4 0.754 0.579 1252.3 1660.9 2868.6
5 0.763 0.582 15884 2081.8 35771
0 0.746 0.540 919.8 1233.1 2283.6
1 0.765 0.543 1019.5 13327 2454.4
S-S 2 0.780 0.561 1098.6 1408.5 2510.7
3 0.822 0.604 1278.7 1555.6 2575.5
4 0.856 0.607 1412.6 1650.3 271838
5 0.858 0.626 1505.5 1754.7 2803.1
- 517 - b5 ze] B8 34 A 169 A 6 F(2000)
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Table 8. Continued

sample wks Springness Cohesiveness Chewiness Gummness Hardness(g)
0 0.715 0.554 747.0 1044.8 1886.0
1 0.779 0.568 9237 1185.8 2087.7
S 2 0.792 0.573 1056.8 1334.2 23285
3 0.829 0.574 1207.5 1456.6 25377
4 0.886 0.618 1513.6 17084 2764.5
5 0.889 0.632 1575.4 17722 2804.2
0 0.743 0.542 8222 1106.7 2041.9
1 0.758 0.549 921.8 12162 22154
SR 2 0771 0.550 994.1 12894 2344.5
3 0.790 0.585 1146.5 1451.3 2481.0
4 0.811 0.591 1265.8 1560.9 26412
5 0.887 0.615 1486.0 16754 27243
N-S : soy sauce 17% + sucrose syrup 13% — natural drying
N-H : soy sauce 17% + honey 13% — natural drying
N-R : soy sauce 17% + rice syrup 13% — natural drying
H-S : soy sauce 17% + sucrose syrup 13% —> heated air drying
H-H : soy sauce 17% + honey 13% — heated air drying
H-R : soy sauce 17% + rice syrup 13% — heated air drying
S-S : soy sauce 17% + sucrose syrup 13% — smoke drying
S-H : soy sauce 17% + honey 13% — smoke drying
S-R : soy sauce 17% + rice syrup 13% — smoke drying
Table 9. Sensory evaluation of beef jerky with vaccum packaging
Sensory Storage time Samples
characteristcs (wks) N-S N-H N-R H-S H-H HR
1 *5.50 *5.38 *4.75 5.13 400 438
Color 3 ¥3,88% 1.75° *5.25° 438 3.88" 4.88°
5 3.00° "4.88° ¥2.38° 5.13° 575 5.38"
1 438 3.50 425 5.50 488 5.13
Smell 3 325 3.00* 3.50° 475 475 513
5 5.00° 3.6%° 3.88° 5.25° 538 5.38"
1 375" 4.00° 3.63° 5.63° 5.00™ 5.25%
Taste 3 4.00* 2.50° 325" 5.25° 4.88° 5.00°
5 413* 3.13° 313 538" 5.25° 463"
1 4,25 *4.88 *5.75 - 563 4.63 *5.50
Hardness 3 225 *5.13° *4.63° 5.50° 4.88° *5.50°
5 *4.50% 238" 275" 5.63° 400" ¥3,63™
1 4.50 425 4.63 4.88 475 5.38
Chewiness 3 4.00 413 438 5.50 463 5.13
5 3.88 3.50 3.63 4.75 475 5.25
[ 4.38 413 425 5.63 513 5.00
Overall 3 2.88° ¥2.25° 325° 5.50° 513 513
5 375° ~3.00" 238" 5.75° 5.25° 5.50°

**“Imeans in a row followed by different superscripts are significantly different at p<0.05
*'means in a column followed by different superscripts are significantly different at p<0.05
N-S : soy sauce 17% + sucrose syrup 13% — natural drying

N-H : soy sauce 17% + honey 13% — natural drying

N-R : soy sauce 17% + rice syrup 13% — natural drying

H-S : soy sauce 17% + sucrose syrup 13% — heated air drying

H-H : soy sauce 17% + honey 13% — heated air drying

H-R : soy sauce 17% + rice syrup 13% — heated air drying

S-S : soy sauce 17% + sucrose syrup 13% — smoke drying

S-H : soy sauce 17% + honey 13% — smoke drying

S-R : soy sauce 17% + rice syrup 13% — smoke drying
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Table 10. Sensory evaluation of beef jerky with paper packaging

Sensory Storage time Samples
Characteristcs (wks) N-S N-H N-R H-S H-H H-R
1 275 4775 *4.38% 575 3.50" 5.13¢
Color 3 *338" 300" 2,88 538 4.00° 438*
5 ¥5.13° .75 275 538° 4.88° 475
1 3.88 375 4.13 5.13 4.13 5.00
Smell 3 4.50 288 413 3.88 3.50 488
5 338" 2.50° 3.00° 425" 4.50° 425"
1 375 425 3.00 450 475 400
Taste 3 325 3.63 338 4.50 450 438
5 475 275 3.13 425 425 4.00
1 463" 3.25° 3.13° *5.88" 5.88° 5.88°
Hardness 3 375" 425" 275" *6.00" 6.00° 5.00%
5 3.50 275 3.50 413 4.88 3.88
1 438™ 3.50™ 3.38 5.50° 4.88"™ 500"
Chewiness 3 363 425° 338 575° 563 500"
5 413 375 375 4.88 5.63 425
1 325 3.50° 3.63° 575 5.00° 5.00°
Overall 3 350° 325% 3.00° 5.13° 525° 438"
5 438" 263 263 513" 5.50° 400"

abed

means in a row followed by different superscripts are significantly different at p<0.05

*"means in a column followed by different superscripts are significantly different at p<0.05

N-S : soy sauce 17% + sucrose syrup 13% — natural drying
N-H : soy sauce 17% + honey 13% — natural drying

N-R : soy sauce 17% + rice syrup 13% — natural drying

H-S : soy sauce 17% + sucrose syrup 13% — heated air drying
H-H : soy sauce 17% + honey 13% — heated air drying

H-R : soy sauce 17% + rice syrup 13% — heated air drying
S-S : soy sauce 17% + sucrose syrup 13% — smoke drying
S-H : soy sauce 17% + honey 13% — smoke drying

S-R : soy sauce 17% + rice syrup 13% — smoke drying
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