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The Quality Characteristics of Beef Jerky prepared with Various Spices

Sun-Ju Lee, Geum-Soon Park’
Faculty of hotel cuisine, Deagu polytechnic college
"Dept. of Food Service Industry, Catholic University of Taegu

Abstract

The purpose of this study was to investigate the characteristics of beef jerky with prepared various spices. The spices
added included green tea, rosemary, clove, thyme, and parsley. According to the analysis of general ingredients, the
moisture content was higher in the spice-added samples than in the control jerky, and the crude protein content was
higher in green tea- and parsley-added samples. According to the mineral analysis, the most prevalent mineral was Na,
followed by K, P, Mg, and Ca, with the contents of Mn and Cu being the least prevalent. Ca and Fe contents
werehigher in green tea-added jerky than in samples prepared with other spices. High levels of leucine and
lysine were seen amongst different essential amino acids. Total amino acids were within the control jerky
containing the most abundant essential amino acids, followed by green tea- and parsley-added jerky.
Measurements of texture, hardness and springiness in the spice-added samples appeared to be higher than in the
control. Bitterness was higher in clove-addedsamples than in samples prepared with other spices. The evaluation
of sensory propertics showed that color is higher in green tea-, rosemary- and clove-added samples and that
taste was best in green tea-added jerky, followed by parsley-added jerky. Overall quality was high in green tea-

and parsley-added samples.
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[ Meat sliced (20x10x0.5cm)

added to soy sauce, sugar,
U pear juice, ginger juice,
pepper, spices

Making shape
N/

Drying at room temperture for 3 days

J

Pressing for 1 day
4

Drying at room temperture for 1 day

\/
Beef jerky

Fig. 1. Precedure of beef jerky processeing
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Table 1. Formula for the preparation of beef jerky added to various spices

. Samples

Ingredients Control Al A2 A3 Ad A5

Beef (g) 180 180 180 180 180 180

Soy Sauce (mL) 30 30 30 30 30 30

Sugar (g) 20 20 20 20 20 20

Pear Juice (mL) 20 20 20 20 20 20

Ginger Juice (mL) 3 3 3 3 3 3
Pepper (g) 1.5 1.5 1.5 1.5 15 1.5

greentea - 54 - - - -

rosemary - - 54 - - -

Spices clove - - - 5.4 - -

(2 thyme - - - - 54

parsley - - - - - 5.4

Al: Greentea, A2: Rosemary, A3:
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2) FAAHE

FaPt SEo BIZHEL 9P Py
g8 Aoz BAFYL T0CAN AR SEE
ASA LR AT T E@sste] 550Ce 4 20413
g gstEct 35e A5 = 6N HCIH 1% LiCloll =
Q] & ICP(inductively coupled plasma atomic emission
spectrometer) = AFE3tad Ca(317.93mnm), Na(589.59mm),
Mg(279.07mm), K(766.4nm), P(213.61nm), S(180.66nm),
A}(308.21nm), Cu(324.75nm), Fe(238.3nm), Mn(257.61nm)
< 7z} ZFstgnh Table 20 ICPY) 4 zx40&
Bt &4 FUlAgEE EESREE AFAE o
g3t Zgataom AG8AZe ¥4 Fge 3

2 wEagsd FFRe FHAS

Table 2. Inductively Coupled Plasma working condition

Wavelength(nm) 213.856
Detection Limit 0.01pm
Highvoltage 700
Calculation on Spoint
Mcasurment time 0.5(sec)

Fuel Ar

Clove, A4: Thyme, A5: Parsley

3) #2)oful 4t

ot e ARA 2 AZ2JF &XE 6N HClz2 7t5-E
3 T A]E 100mLE 02ul membrane filter® o3}
o] 1508 2 3] A% & sep-pak cartidge(silica gel)Z
#2] 3l methanol conditioning 3}F T}l o] {AS
10uL® auto sampleroll F<I8tS] ninhydrin®Hel w}
g} olu|x=4t A= EA V) (Hitachi, L-8800, Japan)=
Table 3¢ Yebd oA A3

4. 71 54

1) M=

AZzZe mE FVEHTT |§XY A= A
2} A (color difference meter, JS-555, Japan)& ©]&
sta] W E(L, lightness), & A =(a, redness), FA &
(b, yellowness)at& 33| WHEZ3 sl FHFgo=2
e At

2) Texture
£¥9 A7 Rheometer(CR-100D, Sun Scientific

Table 3. Instrument and operating conditions for amino
acid analysis

Instrument

Column

HITACHI(Model L-3800)
Cation exchange resin(4.6mmx60mm)
Gradient elution

Buffer I : 0.16N Sodium citrate(pH 3.3)
. Buffer I : 0.2N Sodium citrate(pH 3.2)
Mobile phase o crer T : 02N Sodium citrate(pH 4.0)
Buffer IV : 1.2N Sodium citrate(pH 4.9)
Buffer V : 02N Sodium hydroxide
Flow rate Buffer Sodium 21mifhr
Ninhydrin solution  18mjhr
. . 570nm
Optical density 470nm
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Co., Ltd. Tokyo, Japan)2 ©]-&3&ke] 7431/d(hardness),
23 4 (cohesiveness), & & 4 (springness),
(gumminess), Z}&j ] (brittleness) S 33 WEZYS

Bagke 2 UeEith  Rheometerd] FHZALS
sample height 3.00mm, sample width 20.00mm, sample
depth 20.00mm, critical diameter 0.01cw, load cell 2.00

kg, table speed 60.00mm/minZ 3}93 c}.
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Rosemary

Clove Thyme

Parsley

Fig. 2. Appearence of beef jerky added to various spices
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Y, 22vlRA7 SELET w33 ARFFEL o BAE dosle FU1AQdE Cad #FF2
A7 S¥To| 18%F Zgron eu&g@%}o] 1131~1289mg 2 999 Ca FZFH Wad £X2
242 Fojx= ATS UEAth JRE §As3d 0 HAS 5337 SEFS 128mgR A4 =293

[ LN
7 &EPol dETRD ¥R 220, =4, B dRZS $AS AT 02 VRS A4 X
VA7t $EZFE0R g 2aolE At KTF FEG o YT SRA KIS G Mg K,

2 75%% M ¥ 4TS Yt Awgoez Cu Fe @] oE FAEI/ SEZED ERA
S8, AW, 8, ¢3S dxEd Aozt g1y A $TF L gsith
on gude g BYE7 S¥Fol YA uE AZzd Foatn Y= T2 vTdrE A
gl @ 508 AFAA $5HI 9k F §F EAA 249 TFAEER 9 AA7E 224 $8
9 FEFFL 0%TEL GHAFFLS 5672%F T 9L 8 485 U2 FF2 1% AF=
o zAYT JRIJL 622%% 694%FTHT & FHF F/1A HEZAL K, P FFo] B Ca,
Atk B A o]&d FAEH} SEFS A® Mg FFL APse Hag wign #7132
§¥o) vlsle GHAFFS i QI ZAWH  HAES Na FFo] 22 AL M= EL A7t
ZHBFFL 2ot Tk g g Zolgm AlggTh

2) FIAAE 3) frEopn] At

FAeH7E §29 FUAHEE BAME BHde FE FHE 2ET KXY ot 2P
Table 59 Zth Na, K, P, Mg, Ca FFEo2 Hgt Table 694 ok Zojmeite] e gz
A Mn, CugtEe it AAFY 8941 Ca 1,233.0mg/100g2 7H¢ w3t ded, 5237 &
o} Fed} £ R7|A 2 B3 AFEo|99 dwtiE ¥ o] 1,150.0mg/100g, 1,073.2mg/100g-n_—__.i Eqtoh
A W A FHEA AS ¥ oflt FFEol zzutE], BYA7E |KEFLS FotmAel gl

Table 4. preximate compositions of beef jerky added to various spices (%)
Samples
Compoments
Control Al A2 A3 A4 AS
Moisture 18.1+1.5 18.8+2.0 21.2+1.7 18.9432 19.8+2.5 18.8+2.0
Crude protein 64.7+2.8 65.5+3.0 60.3+2.7 589+3.2 58.7+3.5 66.8+2.5
Crude fats 6.412.0 5.8£3.2 6.9+2.4 7.8£1.8 6.7£2.7 4.143.5
Ash 6.5+2.7 7.2+1.6 7.5¢1.5 6.8+2.5 7.0£1.3 6.5+2.8
Carbohydrate 43435 6.7+2.9 4.143.7 8.6+2.9 9.8+1.5 4.8+3.5

Al: Greentea, A2: Rosemary, A3: Clove, A4: Thyme, AS: Parsley

Table 5. Mineral contents of beef jerky added te various spices (Dry basis, mg%)
Samples
Compoments
Control Al A2 A3 A4 AS
Ca 12.0+1.7 129+1.2 11.3+£1.00 11.5+1.2 11.6£04 11.5+0.9
P 369.7+11.1 350.8+8.3 311.3x11.1 312.5+12.3 330.0+11.4 345.0+15.0
Mg 47.6x1.4 54.5+2.2 44.9+2.3 43.8+2.5 45.0£1.5 45.0:2.7
K 564.1+5.6 603.3x14.2 482.5+7.2 506.3+9.00 515.0+6.6 628.849.3
S 7.8+0.2 10.8+0.5 8.4+0.2 6.4+0.1 7.4+0.2 11.6+0.8
Na 2385.3+£16.0 2132.0+59 1783.8+16.0 1713.2+13.0 1872.5+£6.0 1727.5+32
Fe 2.2+0.1 3.040.1 1.7£0.1 1.2+0.1 1.5+0.1 2.3£0.2
Cu 04+0.0 0.6+0.1 0.5+0.1 0.1+0.0 0.1+£0.0 0.0+0.0
Al 5.3+0.1 5.7+02 4.7+04 47+0.2 45+03 5.2+0.1
Mn 0.0£0.0 2.310.1 0.0£0.0 1.1£0.0 0.0+0.0 0.1£0.0

Al: Greentea, A2: Rosemary, A3: Clove, A4: Thyme, AS: Parsley
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7 §¥70] & FAEHV SXTHY F%oH on Ayl ZPFHE leucine, isoleucine®] o]
zFEch gokth W B5olu e glutamic acid,  ¥oFHITHE HRoH Piorowsk 5V HAWY =
alanine, aspartic acid, arginine £° 2 ¥gk3L cystine vlof] #5F B A A9 FHAE dFoEH Al
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FLZEZRZ S Ut dutHoz JPHezs & gor Zzul @7 §EF0] T E=RXIL FAH
53 2 39.02%°1H 7F SEFE dol #9931 Aolzb Y ATHP<0.001).

5 27|70 A#Fe] w AN Z@)e AEY S459e EA5He chlorophyll
2 dopu it Fof e =2, & dAVE S¥xFo] dxEH o
Eoha stPa vj@pobn| it Foll= glutamic acid, FAERAV SETRT SSa 22a AT &
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S McCain $VE dARS AFFo o) dEFEt 9T YAt FIXFS LI0L
glutamic acid, leucine, valine So] Z7}slm o8 & 2 7b8 &9 th(p<0.001).

)
é‘
ol
S

p

g

o -

8

-

=R

2

o .

8

1o

ol

o

o

(i mo

Table 6. Contents of essential and non-essential amino acids of beef jerky added to various spices (mg/100g)
Amino acid Control Al A2 e A3 Ad AS
Arginine 79.6+3.8 69.844.6 50.3£2.1 61.6+2.9 41.1+13 77.8+2.3
Histidine 49.3+2.3 44.0+2.0 31.0+1.2 37.9+1.6 25.0:0.5 51.0+1.2
Isoleucine 58.6%3.0 522+2.0 38.8+2.7 458422 313413 58.1+1.1
) Leucine 79.6%4.2 74.7+4.6 58.55.9 69.817.1 49.9+4.2 77.5+1.7
amE‘?HSlZmE y Lysine 752427 70.123.1 582+4.0 66.42.2 513413 73.0+2.8
Methionine 34.3£2.0 29.0+14 19.6+0.9 24.5+0.5 16.10.5 327413
Phenylalanine 58.3+2.1 53.420.6 36.3+1.1 46.9+1.4 29.5+1.5 582+1.8
Threonine 59.6%3.1 524x1.6 38.3:0.8 459+1.4 32.040.8 58.0+1.2
Valine 62.6+2.2 55.7+19 41.7+1.7 53.4+3.4 343423 58.4+4.4
Total 557.1 501.3 501.3 4522 310.5 544.7
Alanine 116.648.1 91.8+3.2 44.9+1.1 88.0:1.5 464+1.2 92.642.6
Aspartic acid 92.4+2.8 82.142.5 65.2+2.4 74.4+4.3 56.12.5 89.2+7.4
Cystine 15.3+0.8 9.8+0.6 5.70.6 9.8+0.8 6.240.7 9.5+0.5
Non-essential  Glutamic acid 240.0+1.5 203.6+2.8 130.1+2.6 1671163 103.6+7.8 227.7+72
amino acid  Glycine 45.544.7 40.2+2.9 334227 425425 252416 43.2£2.7
Proline 63.0+4.4 526422 36.8+3.4 49.8+8.6 26.7+1.3 40.145.6
Serine 50.1+0.9 43.9+0.9 323405 38.3+1.2 26.6%1.8 47.8+2.7
Tyrosine 53.0£1.0 47.9+1.7 337412 39.842.3 270415 552+2.4
Total 675.9 5719 382.1 509.7 317.8 605.3
Amino acid Total 1233.0 10732 883.4 961.9 628.3 11500

Al: Greentea, A2: Rosemary, A3: Clove, A4: Thyme, AS: Parsley
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FANEHY §¥9 ZTH 54E Table 8] et
WAtk A (hardness)S FASH/F FEFo] H=
RO FS3 BIRVE ¥ F0] M gdeH =4,
B&g {7t X7 U2 FAsF |SITEG U

=% Aed

T2 2 F¢om g /d (brittleness)
o] xR gk 2=v, FFHIE X
A7 §EXFE 08 $EH} §EL
Bt dol 5939 Zol7t AATHp<.01).

73

FAEHT 5

2t 8% M(cohesiveness) > FAFEHIT SEF0] HZF 4. B=saAL
TR %3 €@ A(springiness) = FAZHI SEF §¥ B5AArE Table 99 UepiATE A
o] NETEY %o FFHA/ SEFL 154049 (colon)& FAEH7F ST dEZLET FRAL
FAE e dxzd o2 FNEF7 SEER 5287 ¥ 7B %o Hitaste)> HAk
o w=THp<0D). &4 (gumminess) S =2A7F KX g7 §EF, ELTLE w3 AT
ol 7HE =1 Y, wgEl, 220 A7 S3F ¥ o] 7+ ‘;if%} U F9FQ ztol= fATh
Table 7. Changes of Hunter’s color values of beef jerky added to various spices at 5T
Hunter Sample
color value Control Al A2 A3 Ad A5
L 21.4341.17 19.23+0.35 21.57+0.72° 20.2740.08° 20.66+0.02° 20.04+0.19
F-value 2.80 14.037 8.08" 6.60" 478" 66.78"
a -8.30+0.09° -10.6120.64° -7.8420.66° -7.93+0.39° -8.610.17° 9.8040.16°
F-value 2983 58.66 13.197 7417 5265 50.83
b 0.52+0.13° 0.57+0.36° .0.75+1.32° 1.10+0.49° 0.56:0.26 0.59+0.16°
F-value 18317 19.60” 571177 5377 537 394497

Al: Greentea, A2: Rosemary, A3: Clove, A4: Thyme, AS: Parsley
1) Mean+S.D.

2) **Means in a column different superscripts are significantly different at the p<0.05 level by Duncan’s multiple range test for

storage period.
*p<.05 **p<.01 *Hp<.001
L: lightness(white+100 < O black)
a: redness(red+100 <« -80 green)
b: yellowness(yelldw+70 < -80 blue)

Table 8. Changes of texture characteristics of beef jerky added to various spices at 5T

Samples
Texture
Control Al A2 A3 Ad AS
Hardness 69.71+30.95™ 72.67+16.78° 74.80+40.29° 74.18+29.13° 76413829 73.08+28.43°
F-value 342585 327058 1138037 182770 113954 182686
Cohesiveness 73.56+14.52° 88.17+6.38 91.57+4.03" 86.88+7.98" 89.24+20.10° 90.55+4.20"
F-value 1.47 2748 23247 6117 9.09™" 557
Spring iness 120.91+8.42" 136.75+2.66" 136312320  154.04428.08°  101.95+12.90°  129.41:15.22°
F-value 338" 5797 12277 11.807 107177 1099
Gumm iness 498.7615441°  549.66+38.50" 534.50£29.99°  54609+18.19°  463.95+3327°  543.61+33.42°
F-value 7847 13677 2358 107.06 ™ 19.60 91.28°"
Brittleness 288.40+118.18°  352.78+20.56" 34541437965  390.36+47.48°  352.62+22.42°  332.99+35.83°
F-value 13797 7448 40.82 33.837 99.127 134.67

Al: Greentea, A2: Rosemary, A3: Clove, A4: Thyme, AS: Parsley
1) Mean+S.D.

2) **Means in a column different superscripts are significantly different at the p<0.05 level by Duncan’s multiple range test for

storage period

p<05 Tp<0l Tp<00l

- 495 -

S22 3358 R /208 A5 (2004)



74 7He X9

o
7
it
i
"

sea - p5H Ea

Table 9. Changes of sensory evaluation of beef jerky added to various spices at 5T

dm

Texture Samples
Control Al A2 A3 Ad A5
Color 3.50+1.60" 6.37+0.74® 5.00+1.06* 5.75+0.88" 5.12+0.99° 5.62+1.68
F-value 2.14 277 2.72 296 0.95 1.48
Flavor 3.50+1.85" 3.00£1.77 4.50£1.41° 2.87+1.88" 3.25+1.38" 3.50+1.41°
F-value 1.10 1.38 0.08 0.46 0.57 037
Taste 4.25+1.66" 4.62+0.74" 3.62+1.50° 3.1240.64° 3.37+1.50° 425+1.03
F-value 0.30 0.21 0.50 0.30 1.88 0.90
Hardness 3.12+1.72° 3.87+1.55" 4.37+1.59" 3.62+1.84° 3.37£1.76° 3.37+1.40°
F-value 1.26 0.80 2.05 294 487" 4137
Chewiness 3.62+1.50° 3.62+1.30" 3.7541.28" 337+1.76° 3.25+1.66" 3.87+1.88"
F-value 0.10 1.57 0.28 1.20 1.16 1.00
Tenderness 3.50+1.51 3.87+1.72° 4.50+0.92° 4.00£1.85" 3.5242.74° 425+198
F-value 0.49 0.71 0.63 0.03 0.72 0.85
Moistness 3.87+1.45° 3.6242.06" 2.87+0.64° 3.37+1.76 5.00+2.26" 3.87+2.03"
F-value 0.52 1.15 1.53 1.01 2.08 1.66
Overallquality 3.87+1.45 4.62+1.30" 3.25+1.28" 2.75+1.58 3.87+1.24° 43740.51°
F-value 0.73 0.89 1.36 1.62 1.89 0.89

Al: Greentea, A2: Rosemary, A3: Clove, A4: Thyme, A5: Parsley

1) MeantS.D.

2) *“Means in a column different superscripts are significantly different at the p<0.05 level by Duncan’s multiple range test for

storage period
p<05  Tp<0l p<.001
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