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Quality and Sensory Characteristics of Beef Jerky Prepared
with Fermented Fruit Wines

Kyung-Ae Choi' and Eun-Ja Cho

Dept. of Food Science and Nutrition, Sungshin Women's University, Seoul 136-742, Korea

Abstract

In this study, to investigate the effect of fermented fruit wines on quality and sensory characteristics of beef jerky
physicochemical properties and sensory evaluation were determined. Acidity of fruit wines were high in order of Kiwifruit
wine>Pineapple wine>Red grapes wine>Pear wine. Aw and pH of beef jerky added fruits wine decreased slowly with the
extended storage period and these trend were obvious in jerky added kiwifruit wine. Textural characteristics values of all
beef jerky samples were increased according to the storage period was prolonged. At 4 weeks of storage, beef jerky-added
Kiwifruit wine showed the highest value in chewiness. The L, a, b values of all beef jerky samples showed a tendency to
decrease with the extended storage period, and beef jerky-added kiwifruit wine were the highest value in L, a, b, at 4 weeks
of storage. TBA values of beef jerky-added kiwifruit wine, Chungju (S) and pear wine (P) were 0.51 mg/kg, 0.71 and 0.78
mg/kg respectively. Total plate counts of bacteria of all beef jerky-added fruit wines were lower than those of Contrel (Con)
and increased as storage period was prolonged and beef jerky-added kiwifruit wine were the lowest value 9.0x10° CFU/g
at 4 weeks of storage. In the sensory evaluation, beef jerky-added fruit wines showed higher score than those of Control
(Con), and All beef jerky samples got high score at 1 week' of storage. Beef jerky-added Kiwifruit wine showed high score

in almost sensory items and especially in overall.

Key words : Acidity, textural characteristic value, TBA values, sensory evaluation.

=

Lo

M

Felvete) 470

A EIE olo YE e F8T A
B 7184 F0 §EE

ks |
TE ]

437 570 392 9l A
uAG AN deted Re BET, el Bl T
£ e4o2A 1 $RS Fu, Zedol TYSTHRy &

Kim 1992).

CHEAA e A AN 7] £ A320) 1025
< glolla Aol wE} g 25 wA &7 53, Az
3, g 4d3 2L £ 258 w9 o] AgHete
Zo] Jom(Zrtd 1989), ‘AL g A A F
Tos Ho Ay Eopxuy kg B8R gt
LEE W3 2&9Hde g &30 g %t
7 w23 Algs 2 BEFT §4aF

i)

' Corresponding author : Kyung-Ae Choi, Tel: +82-2-921-3815,
Fax: +82-2-922-7492, E-mail : ari0214@nate.com

St 2g3tel] A0} SlE T AUAE, B 2Y
olyeietn 7150} Slo] §XF Az Ald] €9 A2
o B om Ho Tl 4] 1924).

19601t o] 2 4hjfol st A £E<]

=
=

2o

RS
avle] Z7ksk A SR 1542 Bolnd
Eo] A2 o] Folx| 3 g) o (Lee JM 1990, Yun
1994), 30| i A4k AA o] SAMEA EF A%
Az el AL Qo) Sxe) YPA S0o]
27k 2w, AR B B AFE oFY nulg
Song HH 1997).

154 e Fr)7k Folok 3 BEAE Aok
Aztolgtol F2 EFdolgtn & 4 Utk ¥
71540 9L WAL M Fad
AR sy, Bl nare s F7b7)e
2a s A1 ol o] §¥lo) 1 REele A
HCHTsuji er al 1987, Penfield & Campbell 1990).
frefel eid Bl ase 7HEAA A o)

[€]

-

w2 e fo
S8

o o

2,
o
2
L &

Ho

ol
=L

T
i Iln
)
2 fe
o
a

lo Ho
i
X

Ay
=
T

2 4 o fo (d
2 e o 0 T H

>

L



172 7 -
o} A ﬂH - frEs}rh(Park 1992, Heon er af 1984) $-2] et
dME dRE By %3] 59 Fdel viEe U8l

wNE Li}’\]ﬁ stor] ol uie] A& Ast E of
3 A% 2ol HJom(Kim ef al 1989, Choe ef al 1996,
Kim 2003), 719, #R1ciZo] ZAsle i Ba g4
casein®]] gt 7]& Eo]Al(Kang & Rice 1970, Choi et al
1992)o|1} shstoke] shall(papain), F-3}#+e] FF (ficin), 3}
QofEe] Bz bromelin), 7]51e] SIE|LIS (actinidin)el
#3t AGlazer & Smith 1971, Kim & Taub 1991, Choi et al
2003) 5°] ©ol] P} o}, ARE S Az
Ao g2 AMRE R HE =9 FIt o] Bt Uit
AT= A 2 471 givh A Aol Hol YA 7|7le]
AV 7138 E HolAle 5 HE F A He e 1y
sto] MRFE JHFsle] AR S T o] &8 F J= Wt
o e A7t B AoR HLldh
ojof] 2 A M e B 7HA] HA L BEAA A& P F

Holel wb2 §x0] T4 AT B 5AS AEs 34
FH7} §X A2 FIPIRE BT BExom B A
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1. AER=

S AZE A% AW)E SN B8 SES

= T4 05 cmE FY|3tH o, Pdor e FZRIFHCIY
), ARCIAE)F FAFo vln HEo R tf2roz 3
7| 9B AHEATR), 2FRDE FYsh
BEF AZE QG PARA TEE A 47 Canpbell
EalyE AME3l 3 719w wAAEL, gRlfEe ded
e A5 AA 4%8s sk AHgsisith 4 H e
AMZzo]l Re F BHAF AE A As 3 kg HETE AL
i AT AxE T AV EAM EE AR(ESE
98.5 %, saf-instant, France)®} A2 BHCI2]E), K,OsSx(Potassium
metabisulfite, Sigma-Aldrich, Germany)Z& A}-&-3}3iTh

__L.

FA% AZE AT 719, FAoNE, LT, WlE 7Ro] A
o QAT A, B2 REL AAST 7 3 kg o] H{TE

A T ste] digital 2HFEA(ATAGO, N-1q, Japan)2 2
FFE FH I Foll AS AHrlste 22° brix 2 BA ST
olgigt Fe] Hrte AT AAF €2 E FEE 4
}8l A o]t Amerine & Vernon 1977).

2 10 mLoj] <] & &R 0.6 g (5 kg@ 1 g 7157 443}
WA E 98] K0sSx(potassium metabisulfite) 0.6 g2 z} 75

2274

Hotrol wAiESEHE

ol H7MZ F Relgoleldl ¥o] &2 dEd APt A
(23 T)oll 5ol 7Y7t FLEE FPsich 79 LR F 7t
@ g nRFAOE ozfo] A(125 mm mesh)oll W ohg

EE o] &3l AT, FLEENIV A 74 AHE
J 235k A2 93 FAEAQ) KOs & 7]5(1
L% 0.05 g 715)ell BHAl A7hsted 743t tha] $ERE )3}
St} 14d3te) BEE AR 74 FF= F2 Frhe] 9
gtod W@ C) EHsHATHENZE 2002).

3. 8% M=

#|317] 100 g Fx3H 15 mLet A8 10 g& 7] & Zv]
ohd o2 3lod(73213] 1987, BHalA 1989), ZF &(HF, 2,
7} A 25 mA H71E R olwo] & 10 %R B3

3171 98l 95 % F3 EE FRTE o83 FENE
F(Con)= TR %— tﬁﬂ 275 25 mLE Arketdch 2 opd
el "H7F 1ARL ol Al & $E42 2223 ChellA]
4875t ADJoﬂ Lé°1 AQ A=A T olw F3kol g
Aol &4t AlzE S AT 28 YAE C)

BAsIgtHFig. 1.

4, QdiME

AW Be A OACH wlah $EFEEE 105 € AR
29, 2388k 550 TolA] 2433y, A gegke
Soxhlet'l, Zehl2- KjeldahB 2.2 #2418} THA.0.A.C 1984).

5. Mot pH £
A ZHe 7 A

i Curing ( lhrat23 + 1T ) .
beef slice 100g + soysauce 15ml + sugar 10g + fruit wine 25ml

A1& 10 mLej] BTB(Bromothymol

|
{ [ [ | I ] |
Contro]l Chungju  Soju Kiwifruit Pineapple Red grapes Pear wine
(Con) ) (S0) wine (K) wine (Pa) wine (G) (P)

L1 1 | | | |
]

| Natural Drying ( 24br at 23 + 1T )|

1
[n] [3] [»][x][] [5] [7]

Fig. 1. Scheme of material preparation of beef jerky
manufactured with various fruit juices.
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blue} 0.2 g ¥ NR(Neutral red) 0.1 g5 95 % <= 300 mLo]
3l 3 A S 2~31-g "ojrd F 0.IN-NaOHZE &
=45 Yehd do] A% mL $X& 19t} 0.IN-NaOH
Lo A2H] mL =] 0.IN-NaOH &4 9] factorE F3tc}. 2}
39 pHe AR 20 mLE pH meter(Mettler, Delta 350,
England)2 S35 oM, X & A5E B3 T 5 ¢S 3
& S/ 25 mLE Hrlete] #2371 & pH meteE o] &
slo] e

6. T M (AW) £F

AEE 2x2 ecme] YA Av|Z FH|sle] Aw-THERM
40(ART, Model Rotronicag, Swiss) o2 23 8lgd o o]uj) 1)
R AA7) 52 25 T2 nAskak

7. 71AH E4 &H

ARE Ix1 eme] F7)2 FH]Fk] A Fe) Hel7t 1 emo)
38}= proveE ©| 8314 texture analyser(Stable Micro System
(SMS)AL, TA-XT2i, England) 2 &3 o] €+2 AJ(springiness), &
3“4 (cohesiveness), 3] Ad(chewiness), 7 Zd(gumminess)3}
7317 (hardness) & 242} 3314 24 slo] FHkS 1Tk
o]ull graph type Force & Time2 & 3}% 1 forcethreshold 20
g, option T.P.A(texture profile analysis)& =17, test speed 0.1
mm/s2 S} T}

8 Al T
NEE 33 am2 YYEPA Fehhol AE EAS 437

(Colormeter, JC801, Japan)& ©]-8-5}ed = X (Lightness)Z €}

W+ Lz M =(Redness)E VER = agtat 34 = (Yellow-

ness)E YERNE baka S48 oluje] AL Lgko]

97.83, AL -0.43, Bgk2 +1.98¢1 calibration plateE E 50
2 3

9. TBA(Thiobarbituric Acid)7} &X

TBAE A|¥Htsle) 98l #-2] 5] & malonaldehyde$} thio-
barbituric acidE HH-A]Z] & spectrophotometer(Pharmacia
BiotechA}, Ultrostec 2000, England)&- ©]-£-, 538 nmel|A] &3
EE FAT 0D 78& Fato] TBAZLE 4tEsigen,
TBA X mg malonaldehyde/kg©. 2 e} Q] TH Tarladgis
et al 1960).

10. VBN(Volatile Basic Nitrogen, Z|9tAl 37|ef EiA)
7t &

Conway 1| 22 0 2 Z28(EifIA 1975)8t] A& 10

= #3td FHF 30 mLE 713 ¥ 800 pme. 2 287 #A

wE BAE Y e

%39 B4 2 ¥5

_llm
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3} Azl 3 Whatman No.1o2 o7ttt o | mLE
conway 7] A ¥Wm ujdde] 0.0IN H;SO, 1 mLs}
conway A]2F 100 lLE H71gcl 50 % K.COs 898 | mLE
QA F915k LA g 2AAYHA 50 IS &
37 TstellA] 1208:3F vl Fstdet. wieke] Bt 7] 0.0IN
©] NaOH g9l oz A3t}

VBN(mg%)= [((a - b)>/%0.02x14.007) / S}x100xd

*a ARE b FAE A
d: 3 v, 8 A BN

Z, £ 0.0IN HCle] %7},

1. Z0|MdEF &3

A & 24 AEY FUAES 232 TFYAI "LHH A
(plate count agar, Difco, USA)Z o]'Q‘o}‘MJ—, Al 1 goll
5 7}sl 100 mL7} = A 3 D}~ 107 Zd 1 mLel] &
Ne 7}5lod 10 mL7]— Qﬂ] o}:ﬂ_ 10° e e 2 %

A 2=ale 10™ “107 HAL A ATk 2 47
4 0.1 mLA & BHXV%ﬂ =23 F 3021 CollA] 4847 wlj ok
&t AAE colony & S5l nYESFE AR | g
Logio CFU/go. 2 A THEAALS B 1994).

12. Z-=H7KSensory Evaluation)
HEFYEET A 1085 o & AL- o] HAHEA
He AAste o8 wiglo e HEXE AP T 7Ew

ZAME I o™ Ax F0,3,7, 14, 28Ul AEHIE &1
o} 2} AR disted 7EEE 7Y R FAEK T o)y
134& ‘oids] vy, 448 ‘EAE ymA e gy, 748
s FH2 GERATHAF o] 1989).

13. SAHIEA
BEE AL 33 W AdAsgen, A8 BAL SAS
(Statistics Analytical System) Eil%“—% o] 83l FAHEA
s

4ol A8e A5 +8e] AR Table 13} Zrh
212 %, ZA L 45 %, %3]
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RAFE Azslr] Ao 2 Fale] & 3hEKsugar content)
£ Table 20 Vel ATE 719 F(kiwifruit juice)o] 16° Brix 2
7} =k v & (Pear juice)e] 11° Brix@ 7P weich

9! pH s}

2% A7)z Table 37+ 2t} 7t 744
?]HT>JJr°] WFEF>EEFUF o2 E3k
. 7]%«1 Lo grrl 7)19Fe) 2L Ao gars 2 A
o2 AlET, ol B9 ¢F IEA Y ARk 27| T
of 9gg won 27 BEIt FFE Ayl Frlu Ba
3 Ao} A8l THLee et al 2003). pHE BiF7} 4.927

Table 1. Chemical composition of raw beef

Compositions Contents(%o)
Moisture 73.1£0.2"
Crude protein 21.2+0.4
Crude lipid 4.5+0.2
Crude ash 1.1+0.8
" Meanzstandard deviation.

Table 2. Sugar content of fruits

Fruits Sugar content(°Brix)
Kiwifruit 16+2.0"
Pineapple 15£1.0
Red grapes 13£1.0
Pear 11£2.0

Y Meantstandard deviation.

RolAlol REFLEH

Table 3. pH and acidity of fermented fruit wines

Fruit wines pH Acidity(%)
Kiwifruit wine 3.65340.13" 19.6+1.3
Pineapple wine 3.702+0.26 14.9+1.8
Red grapes wine 3.731+0.14 8.8+0.9
Pear wine 4.927+0.09 4.0+0.5

" Meanztstandard deviation.

2 71 5331 71957) 3.6532.8 713 wgkth

4. Fxo| REHT(Aw) B35}

SXo] FEIAEE AZ FF 0.68-0.852] HAN L
A7713F Bt Ao g 7hhdle 73S Bt Table 4).
A7 28Ul = A5 A7 SXEOS)7H 0812 7 %5 719
F "7} SEK)7E 0572 7Pg wgken ujF st SX(P)
71 07022 FH 7t SF(Con)e] 0.68Kr} =9krh Im(Im JK
1992)7} Banwart(Banwart 1979)F FE AT/} Z42 24
g} ¥hg Sert Rind wEan, FEEYE7} 0.85 o] delA
€ A=l AA st AA7IRME A HeiM e
Folu & ArtzA FEEHYEE 070014 1 o)3lE sl

of g}l ELS}%PH] Nin *‘?5401] ol 8¢ Wi AT A
75}

N7 SERAET BE 07007 2 olskin

L

5. |Kx9o| pH w5}

#ol| whe} 3 H7t §2 9] pHE A7) 7ke] "R
ZHAES HE 3, AR 28U 5.42~5.839] W9 2A
© SEANE F 5999 7 B2 FXE EQ A5 Hot

2 TP tETE B FXE Uehidth BaF

fo @ -
Mo g

Table 4. Changes in water activity(Aw) of beef jerky manufactured with various fruit wines according to the storage days

Storage days

Samples” 0 3 7 14 28

Con AB20 79+0.003 80.76+0.007 A80.73+0.003° 50.69+0.02° B0.68+0.003°
S #0.85+0.004° 0.84+0.003° 0.83+0.002° 0.82+0.08° 40.81+0.002°
So 40.82+0.007" 480.79+0.005° 4B0.71+0.001° 50.66+0.005° B0.61+0.001°
K 50.68+0.005" B0.65+0.004° $0.60+0.002° €0.59+0.004° €0.57+0.002°
Pa £0.69+0.02° £0.68+0.002° B0.64+0.005° 80.62+0.05° €0.59+0.003¢
G 80.72+0.001° 50.69+0.001° 50.65+0.005° 50.63+0.001° 50.60+0.002°
P #0.80+0.01° 480.77+0.005° #80.76+0.002° 4B0.74+0.07° 480.70+0.01°

" Con: Control, S: Chungju, So: Soju, K: Kiwifruit wine, Pa: Pineapple wine, G: Red grapes wine, P: Pear wine.

2) AC

% Meanzstandard deviation.

4) a-e

Mean Duncan's muitiple range test for samples (significantly p<0.05).

Mean Duncan's multiple range test for storage days (significantly p<0.05).



15(2): 171~181 (2005) g HAFE %

A7V SX T 719F BUF SE0F SA3RA 7P ko vl
z A7} %7} 58302 73 E=ek(Table 5).

] Fo] Dl AR gAY L 2 B4 C] pHel| 2A 9
kg Wy Zhzhe] vl A Bal g4 Aol A% pHe dan
(Yoon et al 1991), & o]&-3lc] S/HE A3E uff ol
Zhe pH 279 whg A% Z37) Dbl 4 glrkn Bas
g thBae & Rho 2000b). Im (Im JK 1992)e] 7-of|A] &= pHE]
FA7} EL FIYFE E FEGAEE s A &

) A A 243w £ % ¥ wA wEchy 8
Sed 2 HEdME 2 pH A& EQl ¥iF A7 §2
9} HF A7 ST 5 FEEHES YD AE &
3 A, L, a, bgt BF 7P dol 2 A Btk

ox

6. 0| J|HX EMo| vz}

S FAF A7 §E AR SHAE Table 6049}
2o, AR 7ol ¥ A(springiness)Z} -8-34d(cohesiveness)
o] ¥igh= vu]stl ot 4314 (chewiness) ¥} 7 2H4d(gummi-
ness)2 1.5~2.54] =718l 71243 (hardness)2- 2~3w)) &7}
algich. A7 289 Ao AR WA, A2 L A% 02
A E} 34l B2 FA Jelkth A4 dade

719F A7t S¥7)F A =g AEAAYL FGoldE2 At
SXE((Pay7t 718 w3k HEF ot F29) 71AH S84
= Aol nek 914 (p<0.05) Fol7h UKL A7 28
A A, BE S$F Aze JAH 24AE feldon ¥

et

AF 717 2 BAF HrE &30 Ax WislE Table 790 V)

7lo] We $xel F3

Pt
jud)

5 54 175

B A ;qzy N7F Bt AT AL 29 L, bk
ANA o7 2IAhsh= Adko|glon 1993 ArF SE7) 7}
3 wdm AF 747} SE7} 7P BSiTh SHeRE 7|95
A7F 37t AF A7 $EXE0 EA g 53 H249
< € F AT BE §F AR e FAHA (p<0.05)
Aol7k AT 719F A7 29 L, a, bkl fejHor
7P A YebsT

8. % 2| TBA, VBNo| ti5}
5 A7F &3 A =S JEhiE TBAZES ¥
3} Table 83} o] A7l waet F7kalsd o A% 289 A
Ae A% 0de of 9-15u] A= FrtstAct 71915 A7t &
9 TBAZt] W7} 718 @A Jehgom A H7l |2
= 37 §EEY w3tk
A Abs&o] BE R4 EAWI} sotild) v &
7Vetal Alg g /877t ZojFd4E TBA fto] S7igt
tH= Ha(Labuza 1970)9} 2o], B AT RS}
9 719 "o ®X¥9] TBAZ} 7MY #& & BESn
SRS 7P B AT A7 530 7R #A4 v
AR wE AT Hrl S39 YA EVH A4
(VBN)= 2 &e] AA7|7te 2 Azt BEdE Hrlste
WO BA, A3 wet BE HAF Hut S¥7)F S
= A3e R ow 7195 A2t 30 Y e FAE
el A5 H7F 301 7P B2 X E 2o TBAVL
o] Wz}el e 7 gko|ATHTable 9). A7 28U ] Fpal A
7} §X9] VBN 2 A% 049 o 16~228 = o
v H7F SEPPEET H7F SEGPARINET 37t &
EPap719F M7 SEK)TLE 34t

Table 5. Changes in pH of beef jerky manufactured with various fruit wines according to the storage days

Storage days

Samples”
0 3 7 14 28

Con AB6.07+0.06™ AB5 98+0.15 85.98+0.05° A85.95+0.03° 25.93+0.05¢
S #6.21+0.03" 6.06+0.10° #6.03+0.13° #6.01+0.10° 45.99+0.03°
So 46.12+0.01° 46.03+0.11° 85.94+0.02° A85.9140.15 285 91+0.12¢
K 55.49+0.03" 55.47+0.20° 85.46+0.11° 85.46+0.10° B5.42+0.15
Pa B5.87+0.10° #5.75+0.12° 85.68+0.12° 85.610.10° B5.59+0.03°
G B5.87+0.15° B5.8740.07° B5.85+0.01° B5.83+0.06° B5.81+0.10°
P A85.92+0.05" 85914003 85.90+0.10° 55.88+0.02 AB5 8340.15°

" Symbols are same Table 4.

2 A8 Mean Duncan's multiple range test for samples (significantly p<0.05).

¥ Meantstandard deviation.

® ** Mean Duncan's multiple range test for storage days (significaitly p<0.05).
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Table 6. Changes in texture characteristics of beef jerky manufactured with various fruit wines according to the storage

days
Samples” Days Springiness Cohesiveness Chewiness Gumminess Hardness (g)
0 420.93+0.00"  #0.55+0.09° 40.30+10.11° L4329+ 7.22° P78.23+11.21°
3 40.95+0.03° B0.55+0.02° F64.48+12.12° 68.94+ 8.67° P126.46+10.28"
Con 7 £0.97+0.06° 0.56+0.04° 92.99+ 3.65° £97.06+ 0.28° 174.87+ 4.78°
14 50.97+0.10° #0.58+0.07° 100.19+50.30°  P105.77+11.02° £196.18+ 7.57°
28 %0.99+0.07° #0.59+0.00° P121.53£15.75*  P129.08+ 1.02° £238.03+12.23"
0 £0.88+0.04° P0.5240.01° 930.33+11.62° 93330+ 0.99° 958.52+ 3.65°
3 P0.89+0.02° €0.54+0.02° F63.65+12.56" F60.84+ 1.76° 6108.41+12.92°
S 7 €0.91+0.01° B0.55+0.06° 978.06+13.29° F86.08+ 1.23° 9157.56+10.01°
14 £0.94+0.10° $0.57+0.03° 985.09+ 0.28° £90.80+ 2.78" 9163.83+ 0.45°
28 €0.94+0.09° $0.58+0.05" 9100.02+ 7.56" 111.63+10.03" 176.91+11.22°
0 #0.93+0.01° £0.54+0.08° F38.22+ 3.67° F35.28+10.04° 6139+ 0.04°
3 *0.95+0.02° 40.56+0.01° €85.52+ 2.16° *64.63+ 0.93° F113.76+ 0.05°
So 7 50.96+0.05° #0.56+0.00" £89.26+10.11° P98.60+10.22° P178.68+12.87°
14 €0.96+0.03° B0.57+0.11° "96.44+18.54°  P105.99+12.1°1 202.92+ 0.65°
28 %0.99+0.06 €0.57+0.09" F108.82+ 2.98°  F121.81% 0.56° 239.21+10.22°
0 50.92+0.08° 50.54+0.02° 571,00+ 3.95° A76.81+ 0.45° 25323+ 3.45°
3 50.94+0.01° 50.55+0.03° 105.19+11.93°  *119.26+ 5.98° 4215.20+50.30°
K 7 50.96+0.11° 50.55+0.06 B122.32+ 5.46°  P12521+ 5.72° A31226+ 1.76°
14 #0.98+0.02° £0.55+0.07° 517821+ 4.78°  P179.18+10.32° 4366.35+11.93°
28 #0.99+0.01° £0.56+0.10° 219534+ 152  P189.18+11.62° 453,48+ 1.52°
0 f0.85+0.10° €0.53+0.01° 5276+ 7.46° P61.80+12.16° 11027+ 0.28°
3 F0.85+0.12¢ 50.55+0.02° 1436+ 028" P102.32+ 4.78° $206.69+15.72°
Pa 7 €0.91+0.02° 0.56+0.04° *65.91£11.62°  *171.72413.45° 8311.92+ 0.45°
14 £0.92+0.04° €0.56+0.01° "183.89£13.26°  “201.52+11.56° #341.49+ 1.76°
28 €0.94+0.07* €0.57+0.02° 18423+ 365"  “228.52+ 1.65° 412.03+ 8.67°
0 £0.86+0.01° P0.52+0.06" A76.75+ 1.35° €59.81+ 1.29° €106.05+11.56°
3 £0.87+0.00° 50.55+0.19° P31.84+ 1.63° 92.08+ 0.78° €173.52+10.78°
G 7 P0.89+0.02° 80.55+0.00° €97.75:1067°  ©101.26+11.23° ©202.12+ 1.34°
14 £0.92+0.01° €0.56+0.10° “111.07+ 028°  €122.96+12.34° ©22.53+ 0.59°
28 $0.96+0.05" €0.57+0.08" “146.57+ 738" ©171.02+ 0.00° 31226+ 0.28
0 €0.89+0.07° £0.50+0.00° F33.85+ 0.59° F36.01+ 1.34° £62.93+11.73°
3 €0.91+0.02° $0.55+0.01° 962.35+11.73° E64.45+ 0.65° 12154+ 5.49°
P 7 €0.91+0.03° B0.55+0.02° F88.43+15.49° 985.22+11.92° F160.30+ 0.93°
14 €0.96+0.10° 50.57+0.03 F98.55+ 0.85°  ©105.99+10.29 F182.45+ 4.78°
28 %0.99+0.02* 0.57+0.06* £110.17+ 348  F116.65+ 1.93° F220.39+ 1.73°

" Symbols are same Table 4.
2) AG

) Meanzstandard deviation.
4) a-e

Mean Duncan's multiple range test for samples (significantly p<0.05).

Mean Duncan's multiple range test for storage days (significantly p<0.05).
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Table 7. Changes in Hunter's color value of beef jerky manufactured with various fruit wines according to the storage days

Hunter's color

Storage days

value” Samples” 0 3 7 14 28
Con A025.64+0.117Y  4B2556+0.02° AB)5.3240.75® B23.47+0.11°  ©22.57+029"
S 425.13£0.07° 4824.68+0.00° 4B24.39+0.52° 5233340.02°  ©21.43:0.18°
So £27.07+0.02% 426.76+0.11°  “P2507+025°  “%24.76+0.01°  ®22.98+0.00°
L K £29.30+1.21° 42721009  “P26.64+0.11°  “B2620+0.00°  P25.48+0.05"
Pa £27.15+0.00% 4826.33+0.12" 825.7120.00°  P2562+40.05°  ©24.55+0.02°
G A25.82+0.09° A825.43+0.09° AB25.05+0.02° $23.66+0.17°  ©22.6420.10°
p 425.27+0.02° AB5.08+0.05° B24.61+0.00° 523.64+029°  ©21.62+0.20°
Con £2.04+0.01 481.76+0.02° AB1.65+0.02° 81.30+0.34° 0.36+0.05>
S #1.9910.21° 81.46+0.00° 80.7740.03° 50.55+0.12° €0.21+0.02°
So 42.13+0.04° AB1 74+0.01° AB1.56+0.15™ 51204022  €0.440.10°
a K £3.99+0.10% 3 .66+0.24° A8 420,18 B1.46+0.01° 51.3240.10°
Pa #3.70+0.09° A8).9540.44% 482 25+0.02 5135+0.04®  €0.96+0.20™
G 2.41+0.10° #82.33+0.52° 51.70+0.04° €0.93+0.09°  0.42+0.05°
P 42.03+0.00™ 81.7240.12° 51.44+0.05% €0.86+0.11°  €0.30+0.01°
Con %432+0.10° AB3 63+0.07° B2.7140.12° £.19+0.08° €1.88+0.10™
S #5.1310.03* #4.66+0.01° 784.10+0.44® 53.13+0.10° €1.68+0.22°
So A45.10+0.02° AB3 59+0,00° B.69+0.25° B2.38+0.02° €1.93+0.10°
b K 45.8240.11° 4527+0.12° AB4 86+0.07" 484.2740.07° B325+0.03°
Pa £530+0.02° AB4 7940247 AB4 66+0.18° 5356+036™  P2.41+0.06™
G 4.56+0.07° 4B4.2410.30™ 83.79+0.22° 83411002  ©.20+0.07*
P *4.49+0.04° AB3 76+0.22° AB3 62+0.52° 52.76+0.00™ €1.84+0.10™

DL Lightness (White + 100 <> 0 black), a: Redness (Red + 100 < 0 — —80 Green), Plus value indicates redness and minus value
greeness, b: Yellowness (Yellow + 70 <~ 0 —. -80 Blue), Plus value indicates yellowness and minus value blueness.

2 Symbols are same Table 4.
3) AC

9 Meansstandard deviation.

Mean Duncan's multiple range test for storage days (significantly p<0.05).

9 ¢ Mean Duncan's multiple range test for samples (significantly p<0.05).

Table 8. Changes in TBA values of beef jerky manufactured with various fruit wines according to the storage days (mg/kg)

Storage days

Samples"
0 3 7 14 28
Con 20.06+0.037°% 50.16+0.02° €0.35+0.01° 0.45+0.05 ©0.66+0.17°
S #0.09+0.00° #0.19+0.01¢ 40.46+0.07° #0.52+0.04° 40.78+0.02°
So €0.05+0.01° P0.14+0.00° €0.35+0.05° €0.43+0.04° €0.60+0.06"
K £0.03+0.00° £0.12+0.01¢ P0.29+0.00° £0.37+0.01° 0.51+0.07°
Pa P0.04+0.01° P0.13+0.01 £0.29+0.03° P0.41+0.09° P0.54+0.01°
G €0.05+0.02° €0.15+0.02° €0.33+0.08° €0.43+0.08° 0.55+0.03
p $0.06+0.03° 80.17+0.00° 50.40+0.02° 40.51+0.02° 50.71£0.04*
! Symbols are same Table 4.

2 A% Mean Duncan's multiple range test for samples (significantly p<0.05).
 Meantstandard deviation.

9 *¢ Mean Duncan's multiple range test for storage days (significantly p<0.05).
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Table 9. Changes in volatile basic nitrogen values of beef jerky manufactured with various fruit wines according to the

storage days (mg%)
Samples” Storage days
0 3 7 14 28
Con B225.78+4.76"Y 531.51+4.71 #34.37+2.26° €45.83+0.33° P57.29+2 46"
S #28.64+4.31° #34.37+7.46° 437.94+2.66° #51.56+0.00° #68.75+0.59"
So B25.78+4.21° #31.51+2.36° 534.37+4.20° #48.69+0.81° €60.15+2.57°
K 525.78+2.31° €28.64+4.30° ©31.5143.36° £37.94+0.58" £42.9741.10°
Pa 525.78+2.46° €28.64+2.36° €31.5145.76° P42.97+6.95 Ps4.42+1.63°
G 478.64+2.66 €28.64+2.36° €31.5144.76° P42.97+3.36" P57.29+0.85"
P 428.64+2.26° #34.47+6.95° £34.37+2.36° $48.69+3.36° 563.02+3.48*

b Symbols are same Table 4.

2) AE

» Meanzstandard deviation.

4) ae
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Mean Duncan's multiple range test for samples (significantly p<0.05).

Mean Duncan's multiple range test for storage days (significantly p<0.05).
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Fig. 2. Changes in total plate count of beef jerky manu-
factured with various fruit wines according to the storage
days. Symbols are same Table 4.
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Fig. 3. Sensory evaluation of beef jerky manufactured
with various fruit wines. Symbols are same Table 4.
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Table 10. Sensory evaluation of beef jerky prepared with various fruit wines
Sensory Storage Samplel)

characteristics  days CON S SO K PA G P
0 "24.10:1.1017 P3.00+0.817° “4.10+1.449° "4.40+0.699° *420+0.422° *4.00+0.667" "2.60+0.699™
3 #4.10+0.73° #3.50+0.527" P3.80+0.789" "4.90+0.876° "4.40+0.966" ®3.90+0.876" °3.00+0.817°

Color 7 P320£1.135°  P3.60+0.843° °3.60+1.075° *5.10£0.738" "4.10+0.738" °3.70+1.059° ©2.50+0.527%
14 B350+0972°  °3.40+0.699° “4.10+0.738" *4.50+0.707° “4.10+0.738" °3.60+0.699° 2.20+0.919"
28 °3.4041.506°  ©240:1.075° 41040994 "4.60+0.843° *4.30+0.949" P3.60+1.265" ©2.40+0.699™
0 *4.00£0943°  ®2.90+1.101" ®3.70+0.675° *4.50+0.707° “4.30+0.823" ®3.60+1.174° °3.00+1.491®
3 P3.9041.101*  P2.90+0.876° ®3.50+0.707° "4.10+0.738° *4.00+0.471° ®3.60+0.843" °330+0.949°

Smell 7 34041350  "3.50+0.850° ®3.30+0.675° #5.20+1.033° “4.70+1338" “4.20+0919° P3.50+0.972°
14 P390+0.568°  %3.40+0.966° P3.20+0919° "4.40+0.699" P3.90+0.738" P3.90+0.568" °3.00+0.943%
28 "4.10£1.197  2.500.972° P3.30£1.059° "4.50+0.707° P3.80+1229° P3.90+0316" ©2.40+1.265°
0 P3.70£0.675°  "2.90+1.370° ®3.20 +0.919% *4.40+1.265" ®3.80+0.633* "4.30+0.823" °3.20+1.135°
3 53.60+1.430°  P3.10+1.370° °3.70£1.338° "4.50+0.972° P3.80+0.633° *4.40+0.699° P2.60+0.843"

Taste 7 P3.10+1287  P3.10+1370° P3.9040.738° *5.50+0.972° "4.00:0.667° °3.90+1.287" P2.80+0.919"
14 P3.70+0.823°  P330+1252° P3.80+1.135° "4.80+1.317° ®3.80:+0.789" ®3.60+1.075° ©2.60+0.699®
28 B3.6041.075"  ©2.50+0.850° B2.8020.633° “4.70+1.160° P3.80:+1.033% “4.10+1.101®° ©2.30+0.675°
0 P3.8041398"  "3.10£1.197° "3.40+0.843° %4.30+1.252" "4.00:1.155" P3.60+0.699" ©2.50+1.080°
3 "3.10£1370°  P3.20£0.919° °3.50+1.269" *4.40+1350" ©3.70:0.675° ©3.70+0.483" P2.80+0.919°

Hardness 7 P330£1.059°  P3.60+0.843° “4.30+0483" “4.90+0.994° "4.10+0.738" “4.10+0.994° 52.80+0.632°
14 %340:1350°  °330+0.823° ®3.60+0.516" *4.30+0.823" ®3.70+0.483" "3.40+0.516° ®2.60+0.516"
28 ®3.30£1.160°  °3.40+0.843° PB3.70:0.675 *4.10+0.876° °3.80+1.135" 53.10+0.568° P2.70+1.059"
0 P3.80£1398"  "2.60+1.075" PB3.30+1.160° “4.10:0.568° ©®3.80+0.919" ®3.70+0.823° °3.70+1.160°
3 B370+1338"  P2.90+0.876™ P3.00+1.155° “4.20+0.633° "4.10+0.568" "4.20+0.633* ©3.40+0.966°

Chewiness 7 B3.70+1.059° 3.5041.080° "430+0.949" "540+0.843° “420+1.033" *4.70+0.949" ©3.20+0.789®
14 ®320+1317° P3.60+0.699" P3.40+0.966° *4.70+0.823° P3.80+0.633" °3.70+0.675° ©3.10+1.101®
28 P3.40:0.699°  P3.40+0.699° °3.00+0.667° *4.70:0.823° °3.60+0.843" “4.10+0.876® °2.70+0.949"
0 %3.60£0.966°  °2.70+1.252° P®330:0.823° “4.70£0.949" "4.10+1.101° “4.20:0.633® P2.90+0.994°
3 P3.7040.949"  "3.00£1.155° P3.50+1.179° %4.60+0.966° “4.10+0.994° "4.40+0.516” 2.50+0.850°

Overall 7 P3.40+1350° 532041229 %4.00+0.943" "530:1.160° *4.50+1.080° *4.60+1.174* "2.80+0.789"
14 ®370:1.160°  P2.90:0.994° 4.00£0.943" *5.1020.738% %4.10+0.876" °3.70+1.059° ©2.20+0.789°
28 P3.70£1.059°  P2.80+1.229° ©3.10:0.984" “5.00+0.817° “4.40+0.843° "4.00+0.817" P2.60+0.843"

" Symbols are same Table 4.

2) AC

» Meanzstandard deviation.

4) ac

Mean Duncan's multiple range test for samples (significantly p<0.05).

Mean Duncan's multiple range test for storage days (significantly p<0.05).
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