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Effects of Drying Conditions on Quality Properties of Pork Jerky
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ABSTRACT

We investigated the properties of pork jerky prepared under various drying conditions. Drying conditions were control
(80°C/210 min), T1 (55°C/60 min — 65°C/60 min — 72°C/90 min), and T2 (72°C/90 min — 65°C/60 min — 55°C/60 min),
respectively. Water content and water activity (a,,) were the lowest in control, while TBA values were the highest among all
groups (p<0.05). CIE L*-value in T1 was significantly (p<0.05) lower than in T2 and CIE a*-value showed significantly
(p<0.05) the highest in control. CIE b*-value in T2 were significantly higher (p<0.05) compared to the other treatments.
Drying yields of pork jerky showed the lowest values in controls but highest in T2 jerky. In textual profile evaluations, con-
trol samples had greater hardness, cohesiveness, gumminess, and chewiness values than the other treatments, but springi-
ness values were the lowest (p<0.05). Controls had significantly (p<0.05) lower scores than the other treatments in all

sensorial traits. Total bacterial counts in T2 were the lowest during drying process. Based on our findings, we conclude that
T2 conditions provided the most effective drying process.
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l Pork (ham) ) I Curing solution ’

Slicing (7-8mm)

Tumbling
(30 min)

Drying

Control: 80°C (210 min)

T1: 55°C (60min) — 65T (60 min) — 72°C (90 min)
T2: 72°C (90 min) — 65°C (60 min) — 55°C (60 min)

Cooling

25°C, 30 min

Fig. 1. The diagram of pork jerky manufacturing.
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Table 1. Compositional properties of pork jerky manufac-
tured with various drying condition

Traits Control T1 T2
Moisture (%) 19.22+1.39%  23.74£1.93%  21.45+2.39*
Protein (%) 56.81£1.56  53.78+2.14  55.65%1.90
Fat (%) 8.19+0.10 7.89+0.08 8.12+0.06
Ash (%) 6.68+0.92 6.28+0.20 6.26+0.50

All data is means+SD.

AB Means with different superscripts in the same row are signifi-
cantly (p<0.05).

Control: Drying at 80°C (210 min)

T1: Drying at 55°C (60 min) — 65°C (60 min) — 72°C (90 min)

T2: Drying at 72°C (90 min) — 65°C (60 min) — 55°C (60 min)
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Table 2. Physicochemical properties of pork jerky manufac-
tured with various drying condition

Traits Control T1 T2
pH 5.75+0.08 5.75+0.03 5.71+0.04
L 4338+0.81°%  42.95+1.04%  43.63£0.97"
CIE a 8.76+0.64* 8.19+0.58® 8.20+0.598
b’ 3.19£0.278 2.73+0.37¢  3.94+0.38*
Dry yields (%)  47.25+0.60°  49.58+£0.46°  50.90+0.76"
Water activity 0.59°8 0.68" 0.694
TBA (mg/kg) 0.33+0.07* 0.27+0.06®  0.23+0.04%

All data is means=SD.

A-C Means with different superscripts in the same row are signifi-
cantly (p<0.05).

Control: Drying at 80°C (210 min)

T1: Drying at 55°C (60 min) — 65°C (60 min) — 72°C (90 min)

T2: Drying at 72°C (90 min) — 65°C (60 min) — 55°C (60 min)
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Table 3. Textual properties of pork jerky manufactured with
various drying condition

ZF77F 7 &2 hardnessE HJERNSISTH], ol Adl=
Virgili 5(1995)2] 553} hardness AFooll= 1214
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THp<0.05). AZ T 2=9} T dry-cured ham
BHe] SR ditdEae] HEE A B
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Fig. 2& AZxZ10] ©& §x9] AxGAE Fd52
H3lE Jebd Aol T2x )77t AZX 2719 379
7P Ae FO5E U, 72 MEd HE &
FAFE FH5E 10° CFU/g Pl th 28 = $-4)
F& AR F2d 93] Edo] A £4FHEE, 4
F F49 s g8A ARE AEE JASHE 3
-9~ Z 23 AllolthE 9} o, 2004). FHAME SE2
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Table 4. Sensory evaluation of pork jerky manufactured with
various drying condition

Traits Control T1 T2

Traits Control T T2 Color 7170388  7.67+049%  7.45:0.60"°
Hardness (kg) 5.61£0.494 4.46+0.39° 4.37+0.368 Flavor 7.060.548 7.50+0.51% 7.55+0.514
Springiness 0.83+0.04°  0.86+0.05®  0.88+0.04* Texture 6.06+0.43% 7.2240.55% 7.28+0.574
Cohesiveness 0.28+0.02* 0.25+0.028 0.24+0.02°¢ Juiciness 6.30+0.578 7.40+0.68* 7.40£0.60"
Gumminess (kg)  1.58+0.14*  1.11£0.10° 1.03+0.10¢ Overall 5 A A

6.85+0.59 7.60+0.60 7.59+0.59
Chewiness (kg)  1.31x0.13*  0.95+0.09® 0.91%0.098 acceptance
All data is means+SD. All data is means+SD.
A-€ Means with different superscripts in the same row are signifi- AB Means with different superscripts in the same row are signifi-
cantly (p<0.05). cantly (p<0.05).

Control: Drying at 80°C (210 min)
T1: Drying at 55°C (60 min) — 65°C (60 min) —> 72°C (90 min)
T2: Drying at 72°C (90 min) — 65°C (60 min) — 55°C (60 min)

Control: Drying at 80°C (210 min)
T1: Drying at 55°C (60 min) —» 65°C (60 min) — 72°C (90 min)
T2: Drying at 72°C (90 min) — 65°C (60 min) — 55°C (60 min)
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Fig. 2. Changes in total bacterial counts of raw meat, cured
meat and pork jerky manufactured with various dry-
ing condition. Control: Drying at 80°C (210 min). T1:
Drying at 55°C (60 min) — 65°C (60 min) — 72°C (90
min). T2: Drying at 72°C (90 min) — 65°C (60 min) —
55°C (60 min). Each drying step were as follows: 1st (60
min after drying), 2nd (120 min after drying), Final (dry-
ing process completion).

o] Auk AlFFE 43x10° CFU/gelal dlo] B 23
A9 RE AP A SEAFL Adee Al
FEEHE FEG 2 Aozt A%leH, 59 12A 9
Azl 7P v FHETFE YERe] M S
A 7P AR Az o AlsEt)

i

FE AFZAS FHE] f& A
At 277} vk Al Hlel fodes v
& ZF g E2 TBAFE WeERA
o} &3, ARz mE §x o] MxE vwg 2y, 3
T(lightness)E VFERE L'k TIAET7} T23 8]l
vlste fo]Aow A Vb on, A (rednessyE W
EME -3kt oE A nlele vHE =
Al YeRdAL, BT (vellowness)E YERE b -3 T2
Y77t FolHeE w2 @S Ryt Axrs 34 2
#, T2AEF7F 78 52 788 UElol(p<0.05),
AFE & A= T8 T-o Az 713
A Az oz AlgHYh 4 S EASH
I, 27 G2 HEFE9 B8] 7Y =2 hardness,
cohesiveness, gumminess, chewiness@gtd} 71 52 springi-
nessgt-d BRSO (p<0.05), TsB7tolxe tix277t
RE A fFojFog v s wggth 39 7
ZRAME Fare] welE Wl A9, 2R dx
z719F $7)o0 71 AL Fd5E JERICH, 7+ A

i o ol

97 A% STAFE] FHFE 100 CFUJg PITIRE.
olgel AE FYle] B W, 2/l meoE Aol
3 wAdes 2E8 AN T2AT) Aol
71 sl oz AlrE.

ZHALe| 2
AE 20043 FEF FR7ISNEANEY AW

B
AWM B 204118-02-1-CG000)l &3] o]Fo|Z Aoy o]
of ZAL=HUT

¥
ra

Nk

1. AOAC. (1995) Official methods of analysis. 16th ed. Asso-
ciation of Official analytical chemists, Washington D.C.,
USA.

2. Amau, J., Gou, P., and Comaposada, J. (2003) Effect of the
relative humidity of drying air during the resting period on
the composition and appearance of dry-cured ham surface.
Meat sci. 65, 1275-1280.

3. Arnau, J., Guerrero, L., and Gou, P. (1997) Effects of temper-
ature during the last month of ageing and salting time on dry-
cured ham aged for six months. J. Sci. Food Agric. 74, 193-
198.

4, Arnay, J., Guerrero, L., and Sarraga, C. (1998) The effect of
green ham pH and NaCl concentration on cathepsin activities
and sensory characteristics of dry-cured ham. J. Sci. Food
Agric. 77,387-392.

5. Asghar, A., Gray, J. 1., Buckley, D. J., Pearson, A. M., and
Booren, A. M. (1988) Perspectives on warmed-over flavor.
Food Technol. 42, 102-108.

6. Chang, F. S., Huang, T. C., and Pearson, A. M. (1996) Con-
trol of the dehydration process in production of intermediate
moisture meat products: a review. Adv. Food Nutr. Res. 29,
71-161.

7. Comaposada, J., Gou, P., and Amau, J. (2000) The effect of
sodium chloride content and temperature on pork meat iso-
therms. Meat sci. 55, 291-295.

8. Fanco, 1, Prieto, B., Cruz, J. M., Lopez, M., and Carballo, J.
(2002) Study on the biochemical changes during the process-
ing of Androlla, a Spanish dry-cured pork sausage. Food
Chem. 78, 339-345.

9. Fernandez-Salguero, J., Gomez, R., and Carmona M. A.
(1994) Water activity of Spanish intermediate-moisture meat
products. Meat sci. 38, 341-346.

10. Garcia, F. A., Mizubuti, 1. Y., Kanashiro, M. Y., and
Shimokomaki, M. (2001) Intermediate moisture meat prod-
uct: biological evaluation of charqui meat protein quality.
Food Chem. 75, 405-409.

11. Guerrero, L., Gou, P., and Arnau, J. (1999) The influence of
meat pH on mechanical and sensory textural properties of
dry-cured ham. Meat sci. 52, 267-273.

12. Jung, S. W., Baek, Y. S., Kim, Y. S., and Kim, Y. H. (1994)
Quality changes of beef jerky during storage. Korean J. Ani-



34

Sh=SAAESISIX] M27H H15(2007)

13.

14.

15.

16.

17.

18.

19.

20.

21.

mal Sci. 36, 693-697.

Kuo, J. C. and Ockerman, H. W. (1985) Effect of salt, sugar
and storage time on microbiological, chemical and sensory
propetties of chinese style dried pork. J. Food Sci. 50, 1384-
1387.

Ledward. P. (1981) Intermediate moisture meats. In: Devel-
opments in Meat Science, Vol. 2, pp. 159-194.

Lee, S. K., Kim, S. T, Kim, H. J., and Kang, C. G. (1997)
Effects of temperature and time on physicochemical proper-
ties of Korean goat meat jerky during drying. Korean J. Food
Sci. Ani. Resour. 17, 184-189.

Leistner, L. (1987) Shelf stable product and intermediate
moisture foods based on meat. In: Water activity theory and
application to food, Rockland, L. and Beuchat, L. B. (eds.),
Marcel Dekker Inc., New York, pp. 295-328.

Offer, G. (1984) Progress in the biochemistry, physiology
and structure of meat. In: Proceedings of the 30th European
meeting of meat research workers, Bristol, UK, pp. 87.
Ruiz-Carrascal, J., Ventanas, J., Cava, R., Andres, A., and
Garcia, C. (2000) Texture and appearance of dry-cured ham
as affected by fat content and fatty acid composition. Meat
Sci. 33, 91-95.

Ruiz-Carrascal, J., Ventanas, J., Cava, R., Timon, M. L., and
Garcia, C. (1998) Sensory characteristics of Iberian ham:
influence of processing time and slice location. Food Res.
Int. 31, 53-58.

SAS. (1999) SAS/STAT Software. Release 8.1, SAS Institute
Inc., Cary, NC, USA.

Serra, X., Ruiz-Ramirez, J., Amau, J., and Gou, P. (2005)
Texture parameters of dry-cured ham m. biceps femoris sam-
ples dried at different levels as a function of water activity

22.

23.

24.

25.

26.

27.

28.

29.

and water content. Meat Sci. 69, 249-254.

Shimokomaki, M., Franco, B. D. G. M., Biscontini, T. M.,
Pinto, M. F,, Terra, N. N., and Zorn, T. M. T. (1998) Charqui
meats are hurdle technology meat products. Food Rev. Int.
14, 339-349,

Song, H. H. (1997) The effects of glycerol, rice syrup and
honey on the quality and storage characteristics of beef jerky.
M.S thesis, Konkuk Univ., Seoul, Korea.

Tarladgis, B. G., Watts, B. M., Younathan, M. T., and Dugan,
L. Jr., (1960) A distillation method for the quantitative deter-
mination of malonaldehyde in rancid foods. J. Am. Oil Soc.
37, 44-47.

Torres, E. A. S., Shimokomaki. M., Franco, B. D. G M.,
Landgraf, M., Carvalho, B. C., and Santos, J. C. (1994)
Quality parameters determination of charqui, an intermedi-
ate moisture meat product. Meat sci. 38, 229-234.

USDA (2000) Food safety of jerky. United States Depart-
ment of Agriculture, Washington D. C.

Virgili, R., Parolari, G., Schivazappa, C., Bordini, C. S., and
Borri, M. (1995) Sensory and texture quality of dry-cured
ham as affected by endogenous cathepsin B activity and
muscle composition. J. Food Sci. 60, 1183-1186.

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

A5, IBE (2004) 4EEABT. ABEBAL pp.
158.

-(2006. 11. 14. Z=~/2007. 1. 25. X&)



