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Effect on the Quahty Characteristics of Beef Jerky Ripened by Wine. Kyung-Soo Lee, Yoon-Hee Moon'
and In-Chul Jung’. Dwzswn of Food, Beverage and Culinary Art, Yeungnam College of Science and Technology,
Daegu 705 703, Korea, 'Department of Food Science and Biotechnology, Kyungsung University, Busan 608-736,
Korea, *Division of Food Nutrition and Culinary Arts, Daegu Technical College, Daegu 704-721, Korea - This
study was carried out to investigate the effect of wine ripening on quality characteristics such as chemical
compositions, Hunter’s color, rheological properties, water activity, pH, TBARS value, VBN content,
total plate count and sensory score. Beef jerky was prepared by three types such as beef jerky containing
water 50 ml (T0), beef jerky containing water 25 ml and wine 25 ml (T1), and beef jerky containing
wine 50 ml (T2). The moisture, crude protein, crude fat, crude ash, L~ (lightness), a (redness), b
(vellowness), hardness, springiness, cohesiveness, gumminess and chewiness were not significantly dif-
ferent among the beef jerky. The Aw, pH and TBARS value were not significantly different among
the beef jerky, the VBN content and total plate count of T2 had the lowest among the beef jerky (p<0.05).
The flavor of T2 was superior to the TO (p<0.05), and the taste, color, tenderness, juiciness and overall
acceptability were not significantly different among the beef jerky.
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Table 1. Formula for the preparation of beef jerky

) Beef jerky

Ingredients o) - g
Beef (g) 3,000 3,000 3,000
Soy sauce (ml) 390 390 390
Sugar (g) 90 90 90
Honey (g) 30 30 30
Ginger (g) 10 10 10
Hot pepper (g) 10 10 10
Black pepper (g) 10 10 10
Laurel leaf (g) 1 1 1
Water (ml) 50 25
Red wine (ml) 0 25 50

YUBeef jerky containing water 50 ml.
?Beef jerky containing water 25 ml and red wine 25 ml.
IBeef jerky containing red wine 50 ml.
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Table 2. Chemical compositions (%) of beef jerky

Table 4. Rheological properties of beef jerky

Ttems : Beef jerky Ttems Beef jerky

10" T1” 12 10" T1” 12’
Moisture 194+21Y 20619  20.8+2.4 Hardness (dyne/cm’) 57,953+932" 56,321+1.011 56,029+787
Crude protein 649430  641+18  64.0£21 Springiness (%) 59.6+4.1 63.7£2.9 64.1+21
Crude fat 7.6£0.9 7.7+1.5 7.0£0.7 Cohesiveness (%) 45.2£37 473%2.1 47.0£19
Crude ash 8.1+1.0 7.6+0.8 8.2+0.9 Gumminess (kg) 587+74 518+101 489+96
=35 me as in Table 1. Chewiness (g) 198+34 175+39 171+29
“MeanS.D. ""Same as in Table 2.
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Table 3. Hunter’s color of beef jerky

, Beef jerky

Hunter’s color oD . g
L 2924099  28.0+1.2 28.1+1.1
a 2.0+0.7 20405 21405
b 40409 3.0403 31403

1"9Same as in Table 2.
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Table 5. Water activity, pH, TBARS value (mg malonalde-
hyde/kg), VBN content (mg%) and total plate count
(log CFU/g) of beef jerky

Beef jerky
ltems 0" 17 Vs
Water activity 0.69+0.01Y  0.70+0.01  0.70+0.01
pH 590£001  593+0.01 592001
TBARS value 021£001 0204001  0.20£0.02
VBN content 199419  195:1.7  155+1.2°
Total plate count 34+0.1° 3102° 2802

'"“Same as in Table 2
Values with different superscripts within the same row are
significantly different at p<0.05.
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Table 6. Sensory score of beef jerky

Items Beef jerky
T0" T1? T2”
Flavor 58:0.6"  61:07°  65:04°
Taste 5.8£0.8 6.0+0.6 6.0£0.5
Color 6.0£0.5 5.8+0.5 5.7+0.8
Tenderness 5.2%0.5 5.2+0.7 5.4+0.7
Juiciness 5.5+0.6 5.6£0.6 5.8+0.7
Overall acceptability 5.8£0.8 5.9+0.8 6.2£0.5

""Same as in Table 2
Values with different superscripts within the same row
are significantly different at p<0.05.

Journal of Life Science 2008, Vol. 18. No. 11 1541

o2 1o
ol
ol

o%
to &
ox
oX

o N il ot me
Jo Mz [o of
1o fo

o Ko 2 2

-9
o

ol
-

il <
=]
b
\‘U.?l_',
X O ol o rE

—

e <%

2 AFe RIsAe] 529 FAEA WA= 4TS
s fste] Az & 50 mlE H7HE FE(T0), Z
25 mlo} 9491 25 miE H7bek S 283 9491 50 mlE H7}
& KE 5 A FFY FEE AZSAL 5F, 2U99A, 2
A B 23R FFE AEE ALl F93 2]zt gldh
£ BEL), A4=@) 2 FAED)E AEE Aold #
ok zpol7k YAtk 71AA EHoE S AR, B4, $F
A, B8 2 AIAL RISl 9T WAA LT
TRIAE, pH 2 TBARSHS A EE Atold froj4do] gt
A VBN F dE T27) 718 Bkt (p<0.05). 7135
z:ww Fre T27b ToRT oAl et ou

ARl 7|z AEE

(p<0.05) B, A7, A%, th54 2 HA
Abele] °-°4fi Aol 7b 1 it

References

1. Alberto, M. R, M. E. Arena and M. C. Manca de Nadra.
2007. Putrescine production from agmatine by Lactobacillus
hilgardii: Effect of phenolic compounds. Food Control 18,
898-903.

2. Allen, K., D. Cornforth, D. Whittier, M. Vasavada and B.
Nummer. 2007. Evaluation on high humidity and wet mari-
nade methods for pasteurization of jerky. J. Food Sci. 72,
351-355.

3. Asghar, A, J. L. Gray, D. J. Buckley, A. M. Pearson and
A. M. Booren. 1988. Perspectives on warmed-over flavor.
Food Technol. 42, 102-108.

4. Bayard, V., F. Chamorro, J. Motta and N. K. Hollenberg.
2007. Does flavanol intake influence mortality from nitric
oxide-dependent processes? Ischmic heart disease, stroke,
diabetes, and cancer in Panama. International ]. Medi. Sci.
4, 53-58.

5. Berry, B. W. 1994. Fat level, high temperature cooking and
degree of doneness affect sensory, chemical and physical
properties of beef patties. J. Food Sci. 59, 10-14.

6. Boles, J. A, K, Neary and K. Clawson. 2007. Survival of



1542

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

A 7}8+3] %] 2008, Vol. 18. No. 11

Listeria  monocytogenes on jerky contaminated postpro-
cessing. |. Muscle Food 18, 186-193.

. Bower, C. K., K. F. Schilke and M. A. Daeschel. 2003.

Antimicrobial ~properties of raisins in beef
preservation. Food Microbiol. Safety 68, 1484-1489.

jerky

. Buege, A. ]J. and S. D. Aust. 1978. Microsomal Lipid

Peroxidation, In methods in Enzymology, Gleischer, S. and
Parker, L. (eds.), pp. 302-310. Vol. 52, Academic Press Inc.,
New York.

. Calicioglu, M., J. N. Sofos and P. A. Kendall. 2003. Fate of

acid-adapted and non-adapted Escherichia coli O157:H7 in-
oculated post-drying on beef jerky treated with marinades
before drying. Food Microbiol. 20, 169-177.

Cambero, M. I, I. Seuss and K. O. Honikel. 1992. Flavor
compounds of beef broth as affected by cooking
temperature. J. Food Sci. 57, 1285-1290.

Coresopo, F. L, R. Millan and A. S. Moreno. 1978. Chemical
changes during ripening of spanish dry. IIl. Changes in wa-
ter soluble N-compounds. A Archivos de Zootechia 27,
105-108.

Fernandes, J., F. Gomes, J. A. Coute and T. Hogg. 2007. The
antimicrobial effect of wine on Listeria innocua in a model
stomach system. Food Control 18, 1477-1483.

Furusawa, M., T. Tanaka, T. Ito, A. Nishikawa, N. Yamazaki
and K. Nakaya. 2005. Antioxidant activity of hydro-
xyflavonoids. |. Health Sci. 51, 376-378.

Garcia, F. A, 1. Y. Mizubuti, M. Y. Kanashiro and M.
Shimokomaki. 2001. Intermediate moisture meat product:
Biological evaluation of charqui meat protein quality. Food
Chem. 75, 405-409.

Han, D. ], J. Y. Jeong, J. H. Choi, Y. S. Choi, H. Y. Kim,
M. A. Lee, E. S. Lee, H. D. Paik and C. J. Kim. 2007. Effects
of drying conditions on quality properties of pork jerky.
Korean ]. Food Sci. Ani. Resour. 27, 29-34.

Konieczny, P., ]. Stangierski and J. Kijowski. 2007. Physical
and chemical characteristics and acceptability of home style
beef jerky. Meat Sci. 76, 253-257.

Korean Food & Drug Administration. 2002. Food Code.
Munyoungsa, Seoul. pp. 212-251.

Lee, S. J. and G. S. Park. 2004. The quality characteristics
of beef jerky prepared with various spices. Korean ]. Food
Cookery Sci. 20, 489-497.

Leistner, L. 2000. Basic aspects of food preservation by hur-
dle technology. Int. ]. Food Microbiol. 55, 181-186.

Miean, K. H. and S. Mohamed. 2001. Flavonoid (myricetin,
quercetin, kaempferol, luteolin, and apigenin) content edi-

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

ble tropical plants. . Agric. Food Chem. 49, 3106-3112.
Moon, Y. H,, Y. K. Kim, C. W. Koh, J. S. Hyon and I. C.
Jung. 2001. Effect of aging period, cooking time and temper-
ature on the textural and sensory characteristics of boiled
pork loin. J. Korean Soc. Food Nutr. 30, 471-476.

Park, G. H,, E. ]J. Kwak, Y. S. Lee and K. H. Lee. 2007.
Quality characteristics of beef jerky made with beef meat
of various origin places during storage. ]. East Asian Soc.
Dietary Life 17, 81-88.

Park, J. H. and K. H. Lee. 2005. Quality characteristics of
beef jerky made with beef meat of various places of origin.
Korean ]. Food Cookery Sci. 21, 528-535.

Passamonti, S., A. Vanzo, U. Vrhovsek, M. Terdoslavich,
A. Cocola, G. Decorti and F. Mattivi. 2005. Hepatic up-take
of grape anthocyanins and the role of bilitranslocase. Food
Res. Int. 38, 953-960.

Proestos, C,, 1. S. Boziaris, G. J. E. Nychas and M. Komaitis.
2006. Analysis of flavonoids and phenolic acids in Greek
aromatic plants: Investigation of their antioxidants capacity
and antimicrobial activity. Food Chem. 95, 664-671.
Soto-Rodriguez, 1, P. J. Campillo-Velazquez, ]. Ortega-
Martinez, M. T. Rodriguez-Estrada, G. Lercker and H.
Garcia. 2008. Cholesterol oxidation in traditional Mexican
dried and deep-fried food products. J. Food Composition
Anal. 21, 489-495.

SPSS. 1999. SPSS for windows Rel. 10.05. SPSS Inc., Chicago,
USA.

Stone, H. and J. L. Sidel. 1985. Sensory evaluation practices.
Academic press Inc., New York, USA, pp. 45.

van de Wiel, A., P. H. M. van Golde and H. C. Hart. 2001.
Blessings of the grape. European |. Internal Med. 12, 484-489.
Versari, A, R. B. Boulton and G. P. Parpinello. 2008. A com-
parison of analytical methods for measuring the color com-
ponents of red wines. Food Chem. 106, 397-402.

Virgili, R, G. Parilari, C. Schivazappa, C. S. Bordini and
M. Borri. 1995. Sensory and texture quality of dry-cured
ham as affected by endogenous cathepsin B activity and
muscle composition. ]. Food Sci. 60, 1183-1186.
Woraratphoka, J., K. O. Intarapichet and K. Indrapichate.
2007. Phenolic compounds and antioxidative properties of
selected wines from the northeast of Thailand. Food Chem.
104, 1485-1490.

Yang, C. Y. and S. H. Lee. 2002. A evaluation of quality
the marketing jerky in domestic. I. Investigation of outward
appearance, food additives, nutrient content and sanitary
state. Korean |. Food & Nutr. 15, 197-202.



