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Figure 1. Flow scheme of fruit wine-making
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Figure 2. Scheme of material preparation of beef jerky

manufactured with various fruit juices
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Figure 3. Scheme of material preparation of beef jerky

manufactured with various fruit wines




alcohol hydrometer2 Z 43 1S Gay Lussac table2 $H4kslo] 7 AHsHA
H66).

3) Ao} pH

R

A
o

e
o

2 Al#E 10mlE #3led BTB(Bromothymol blue) 0.2g %
NR(Neutral red) 0.1g& 95% <& 300mle] &8 &5 AA g5 2734
Hojred £ 0IN-NaOH=Z =4S yebd ufe] A4 ml A5 733
ot 0.IN-NaOH& % &4 ml =2 o] 0.IN-NaOH& % 9] factor& w2},
pll= ABE 243 F 5g& s T4 2omls H7bste] #2371

% pH meter{Mettler, Delta 350, England)& ©| &3¢} =43t}
1) Aw F4

ARE 22cme €A A7) 2 F#13te] Aw-THERM 40(ART, Model

rotronicag, Swiss) 2.2 A G oy oju WF Xy 2RE HT= 1A



sk,

5) 7144 B4 &4
AMEE Ixlem® Z7l= FHlE A F¢ dol7t lemel €3l proveE
o] &3}lo] texture analyser(Stable Micro System(SMS)AF,  TA-XT2i,

England)® = ¥9 ©2 A (springiness), -84 (cohesiveness), 3]

Xl

(chewiness), # 2/ (gumminess)¥ 71317 (hardness)s =4 3to] 384 =
Adte]l S T3t olul graph typed Force & Timel & 3131
forcethreshold 20g, option< T.P.A(texture profile analysis)@ A A, test
speed 0.1lmm/s= 3}tk

6) SEM

A& 0.5x05%0.5cme] A7 2 AAF3}A Adste] =ad by FAEAE
1] 7 (Scanning Electron Microscope, JSM 5410LV, Jeol, Japan)< ©] &3} <]
9-S FPea o2 HEEl

MEE 3SGemzZ SATA FHehlol Alm iEde A3 (Colormeter,
JC801, Japan)E& o] &3] WE(Lightness)& UEE Lz, AA%
(Redness)Z WEF = agts}t M= (Yellowness)E UYEHE bats S48
L.



8) TBA(Thiobarbituric acid)”} <4

TBA+ Tarladgis(67)5 ¢ W& AME3FHa A wiksle] o sto] £y
+ malonaldehyde®} thiobarbituric acidE %8421 ¥ spectrophotometer
(Pharmacia biotechA}, Ultrostec 2000, England)-S- ©]-&3}o] 538nmel 4] &
FEE ZA4sto] ofgfe] T4 o TBAZIE A& ow, TBAGA =
mg malonaldehyde/kg ©. 2 YERY 3T}

TBA value (mg malonaldehyde/kg sample) = 7.8 x O.D.

9) VBN(Volatile basic nitrogen, 3% 78] Ax)7) &4
BRI A (6R)9] conway T EHEARE EAH 3] AH 10gE FHslY &
F 30mlE 7Fgk & 800rpmo. = 2%+

X
i‘.ﬂ

A7l & whatman NO.1o =
o335 th oo 1mlE conway F71 e i WA 0.0IN H.SO.
Iml®} conway Al¢F 100 E #H7FSv) 509 KoCOs&9d 1mlE 9 Hd

sti AHE v 2ALYHA E50] £ F 37Tl A 1203t v st
At kol Bt 7] 0.0IN9] NaOH& o= 245} 3lr),

(a - h) x £ x 002 x 14.007

VBN(mg2%) = — % 100 x d
S
as A%, b FAE A4, ¢ 00IN HCIY 97}
d: )M, St A RAFH



10) VA=

-
e
2,

A = 4 AR MAES =4S EFEH AR (plate count agar,
Difco, USA)E o] &34, ARE AdTE d5 34(69)8te 30£1T A

ARAIZE wioF & AAH colonyTFE SAsY nAETE AE 1g9 Logp

11) ¥ H 7} (sensory evaluation)

AEd gt detdA 108S ez Abde BAREA Y-S AA S
ol ng o HEAE AASAN 7EE £AME dHeH Ax F 0
7, 14, 280l #e UL shlvh 7t AlEel diste] VERE TAMOR &
Alshelar oju] 13& ‘thds] vmny, 43 e FAR YmAE vy 73 &
‘e FoPE YERASATHT0, 71).

12) A4

>

M

8 48 SAS(Statistics Analytical System) ZZ 188 o] &3}
AE-A(two-way  Anova)E AAFAT J=HYAA(Duncan’s multiple

range test) 22 FoA-S HA v THT2).
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Table 1. Chemical composition of raw material

Contents(26)

Compositions

73.1

Moisture

21.2

Crude protein
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Crude lipid

1.1

Crude ash
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HAFE ARy A9 4 F4FY & FH(Sugar content)= Table 29
et B &S 7199 F (Kiwifruit juice)e] 16° Brix® 7} =ota w5

(Pear juice)°] 11° Brix= 7} wokt}.

Table 2. Sugar content of fruit juices

(° Brix)
Fruit juices Sugar content
Kiwifruit juice 16
Pineapple juice 15
Red grapes juice 13
Pear juice 11

@ HAF
7 oBAFE AZ A 2 Brix® W9 sQon wE Fo ¥ dw W
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Table 3. Changes in Sugar content of fermented fruit wines

during Main-fermentation

Fruit wines
0 1 2 3 4 5 6
Kiwifruit wine 22 22 23 22 20 18 15
Pineapple wine 22 22 24 21 17 15 11
Red grapes wine 22 23 22 21 21 15 13
Pear wine 22 23 22 20 12 85 8

Table 4. Changes in Sugar content of fermented fruit wines

during Post-fermentation

Fruit wines
7 8 9 10 11 12 13
Kiwifruit wine 13 11 85 85 8 8 8
Pineapple wine 10 8 75 75 75 T75hH 6
Red grapes wine 11 9 8 7 7 7 5
Pear wine 8 15 7 7 7 T




Table 5. Alcohol content of fermented fruit wines

(%)
Fruit wines Main—-fermentation Post—fermentation
Kiwifruit wine 9.2 94
Pineapple wine 9.0 9.6
Red grapes wine 8.0 115
Pear wine 11.3 11.8

A5 4Ate 4 Ad= Table 69 YR ST

A Zo] nE] AT 178% 2 7FR Heka, bR e 1.7%

Fol e waivh



Table 6. Acidity of fermented fruit juices

(%)

Acidity

Fruit juices

178

Kiwifruit juice

10.0

Pineapple juice

8.6

Red grapes juice

Pear juice

1.7

N

—_

ﬂ

Table 79 R L)

A=

Ho A

=
=

Aol

2!

Bl

B

ol =L
= =

S(73)8 @)

R,

Aoz A

HA

TE dAEuYg 02749 919
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Table 7. Acidity of fermented fruit wines

(%)
Fruit wines Main—-fermentation Post—fermentation
Kiwifruit wine 194 196
Pineapple wine 14.7 14.9
Red grapes wine 3.7 3.8
Pear wine 3.8 4.0
2) pH
D HA%

WA 59 pHE Table 8o YERRSITH
] 7F =& 71959 pHYE 3872 71F 28 £AE HeoW @

FaFol 7P v wio] 5629 7HE 2 pHE HTH

oft
i
of

o



Table 8 pH of fruit juices

Fruit juices pH
Kiwifruit juice 3.87
Pineapple juice 3.96

Red grapes juice 4.10

Pear juice 0.62

FUR 7| oY e 5o pHE U 3ES A= A
= S/Fetoith IR 2rle pHE wWE7E 7t

shom A7 plle HAFUT 2T Rk

4, AFo| & ¥ A= (Water activity: Aw) W3}

BAZANGEE Age] BB FEGUEAWE Table 116] e
0o BE KX Az Aws A% g Zasts Agelgdod A 17
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AR EP-17}
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Table 9. Changes in pH of fermented fruit wines during

Main—-fermentation

Storage days

Ul WINeS

0 1 2 3 4 5 6

Kiwifruit wine 3.006 3389 3381 3374 3481 3499 3.015
Pineapple wine 3.033 3497 3473 3465 3489 3525 3.504
Red grapes wine 3639 3625 3574 3503 3524 3961 3.7712
Pear wine 0.202 5127 5505 4493 4568 4.605 4.642

Table 10. Changes in pH of fermented fruit wines during

Post-fermentation

Storage days

Fruit wines
7 3 9 10 11 12 13
Kiwifruit wine 3557 3565 3599 3615 3620 3640 3.653
Pineapple wine 3.5068 3.601 3646 3656 36380 3697 3.702

Red grapes wine 3.098 3618 3664 3672 3.697 3715 3.731
Pear wine 1668 4.748 4829 4868 4908 4918 4.927




Table 11. Changes in water activity(Aw) of beef jerky manufactured

with various fruit juices according to the storage days.

Storage days

Samples
0 7
K-1 0.57 0.52
Pa-1 0.59 0.56
G-1 0.68 0.59
P-1 0.71 0.61

* K-1: Kiwifruit juice, Pa-1: Pineapple juice, G-1. Red grapes juice, P-1: Pear juice

Table 12. 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 0.79 076 073 069 0.68
S 0835 084 083 082 081
So 0832 079 071 066 061
K 068 065 060 059 057
Pa 069 068 064 062 059
G 0.72 069 065 063 060
P 0.80 077 076 074 070

x  Cor: Control, S: Chungju, So: Soju, K! Kiwifruit wine,

Pa' Pineapple wine, G' Red grapes wine, P Pear wine



0.90
0.85 D\E\E\E\E
< 0.80 A~
3075 Con
= =S
5 0.70
& —4— S0
g 0.65 —-—K
©
2 060 ¥ —%—Pa
0.55 -G
—+P
0.50
0 3 7 14 28

storage days

x  Con: Control, S: Chungju, So: Soju, K Kiwifruit wine,

Pa: Pineapple wine, G: Red grapes wine, P: Pear wine

Figure 4. Changes in water activity(Aw) of beef jerky manufactured

with various fruit wines according to the storage days.
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Table 13. Changes in pH of beef jerky manufactured with

various fruit juices according to the storage days.

Storage days

Samples
0 7
K-1 5.69 5.b5
Pa-1 5.91 5.78
G-1 5.99 5.87
P-1 6.20 5.99

* K-1: Kiwifruit juice, Pa-1. Pineapple juice, G-1. Red grapes juice, P-1: Pear juice

Table 14. Changes in pH of beef jerky manufactured with

various fruit wines according to the storage days.

Storage days

SAMPIES
0 3 7 14 28

Con 6.07 598 H98 595 593
S 621 606 603 601 599
S0 612 603 594 591 59l
K 549  b47T H46 546 H42
Pa 587 b5 568 561 HAHY
G 087 587 H.8 083 L8l

P 592 591 590 588  5H&3

= Con: Control, S: Chungju, So: Soju, K! Kiwifruit wine,

Pa: Pineapple wine, G: Red grapes wine, P Pear wine



6.40

6.20 =
6.00 — .
5.80 ——Con
T \ S
5.60 K —K —A— S0
5 40 G——— & o ——K
' ——Pa
5.20 L a®
P
5.00
0 3 7 14 28

storage days

#  Con: Control, S: Chungju, So: Soju, K Kiwifruit wine,

Pa: Pineapple wine, G: Red grapes wine, I’ Pear wine

Figure 5. Changes in pH of beef jerky manufactured with

various fruit wines according to the storage days.
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Table 15. Changes 1n texture characteristics of beef jerky

manufactured with fruit juices according to the storage days.

Samples days Springiness Cohesiveness Chewiness Gumminess Hardness (g)

Con 0 0.93 0.55 40.30 43.29 18.23
7 0.97 0.56 92.99 97.06 174.87

S 0 0.88 0.2 30.33 33.30 08.52
7 0.91 0.5 78.06 86.08 157.56

So 0 0.93 0.54 38.22 35.28 61.39
7 0.96 0.56 89.26 98.60 178.68

K-1 0 0.88 0.55 73.85 107.12 189.44
7 0.92 0.57 74.27 111.33 212.35

Pa-1 0 0.87 0.54 66.54 69.51 122.21
I 0.88 0.96 67.91 82.45 167.90

G-1 0 0.81 0.52 56.25 64.43 119.70
7 0.98 0.57 57.15 64.95 121.83

P-1 0 0.80 0.51 A7.41 A4.47 88.00
'/ 0.34 0.5 51.00 63.49 116.15

*  Con: Control, S: Chungju, So: Soju,

K-1: Kiwifruit juice, Pa-1' Pineapple juice, G-1 Red grapes juice, P-1: Pear juice



Table 16. 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 0.93 0.55 40.30 43.29 78.23

3 0.95 0.55 64.48 68.94 126.46

Con 7 097 0.56 92.99 97.06 174.87
14 0.97 0.58 100.19 105,77 196.18

28 0.99 0.59 121.53 129.08 238.03

0 0.88 0.52 30.33 33.30 53.52

3 0.8% 0.54 63.65 60.84 108.41

S 7 091 0.55 78.06 36.08 157.56
14 0.94 0.57 85.09 90.80 163.83

28 094 0.58 100.02 111.63 176.91

0 0.93 0.54 3822 35.28 61.39

3 0.95 0.56 85.52 64.63 113.76

So 7 0.96 0.56 39.26 93.60 178.68
14 0.9 0.57 96.44 105.99 202.92

28 0.99 0.57 108.82 121.81 239.21

0 092 0.54 7100 76.81 1563.23

3 0.94 0.55 105.19 119.26 215.20

K 7 0.96 0.55 122.32 125.21 312.26
14 0.98 0.55 178.21 179.18 366.35

28 0.99 0.56 195.34 189.18 453.48

0 0.85 0.53 52.76 61.80 110.27

3 0.85 0.55 114.36 102.32 206.69

Pa 7 091 0.56 16591 17172 311.92
14 0.92 0.56 183.89 201.52 341.49

28 094 0.57 184.23 228.52 412.03

0 0.86 0.52 76.75 59.81 106.05

3 0.87 0.55 81.84 92.08 173.52

G 7 0.89 0.55 97.75 101.26 202.12
14 0.92 0.56 111.07 122.96 222.53

28 0.96 0.57 146 .57 171.02 312.26

0 0.89 0.50 33.85 36.01 62.93

3 0.91 0.55 62.35 64.45 121.54

P 7 091 0.55 3843 35.22 160.30
14 0.96 0.57 98.55 105.99 182.45

28 0.99 0.57 110.17 116.65 220.39

Con: Control

. St Chungju, So: Soju, K: Kiwifruit wine,

Pa' Pineapple wine, G' Red grapes wine, P Pear wine



K: Kiwifruit wine

’

Con: Control, S Chungju, So: Soju

*



*  Pa Pineapple wine, G: Red grapes wine, P: Pear wine

Figure 6. Scanning Electron Microscope(SEM)

microscopic photograph of beef jerky tissue (x50)
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Table 17. Changes in Hunter’'s color value of beef jerky manufactured

with various fruit juices according to the storage days.

Hunter’s color value Samples Storage days
0 7
Con 25.64 25.32
K-1 30.12 26.37
Pa-1 29.21 25.68
L G-1 26.73 23.93
P-1 26.59 23.72
Con 2.04 1.65
K-1 494 4.37
Pa-1 417 3.16
‘ G-1 382 2,62
P-1 2.19 1.99
Con 4.32 2.71
K-1 8.40 6.67
b Pa-1 7.06 0.88
G-1 6.05 5.57
P-1 6.03 2.37

* Com: Control, K-1: Kiwifruit juice, Pa-1: Pimeapple juice, G-1! Red grapes juice, P-1: Pear juice

L: 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



Table 18. Changes in Hunter's color value of beef jerky manufactured

with various fruit wines according to the storage days.

Hunter’s color value Samples Storage days
0 3 7 14 28

Con 25.64 25.56 25.32 23.47 22.57

S 25.13 24.68 24.39 23.33 21.43

So 27.07 26.76 25.07 24.76 22.98

L K 29.30 2721 26.64 26.20 25.48
Pa 27.15 26.33 25.71 25.62 24.55

G 25.82 25.43 25.05 23.66 22.64

P 25.27 25.08 24.61 23.64 21.62

Con 2.04 1.76 1.65 1.30 0.36

S 1.99 1.46 0.77 0.55 0.21

So 2.13 1.74 1.56 1.20 0.44

a K 3.99 3.66 2.42 1.46 1.32
Pa 3.70 2.95 2.25 1.35 0.96

G 2.41 2.33 1.70 0.93 0.42

P 2.03 1.72 1.44 0.86 0.30

Con 4.32 3.63 2.71 2.19 1.88

S 5.13 4.66 4.10 3.13 1.68

So 5.10 3.59 2.69 2.38 1.93

b K 5.82 5.27 4.86 427 3.25
Pa 5.30 4.79 4.66 3.56 2.41

G 4.56 4.24 3.79 3.41 2.20

P 4.49 3.76 3.62 2.76 1.84

*  Con: Control, S: Chungju, So: Soju, K Kiwifruit wine,

Pa' Pineapple wine, G' Red grapes wine, P Pear wine

L. 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
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Table 19. Changes in TBA values of beef jerky manufactured with

various fruit wines according to the storage days.

(mg/kg)
Storage days
Samples T
0 3 7 14 28
Con 0.06 0.16 0.35 0.45 0.66
o 0.09 0.19 0.46 0.52 0.78
S0 0.05 0.14 0.35 0.43 0.60
K 0.03 0.12 0.29 0.37 0.51
Pa 0.04 0.13 0.29 0.41 0.54
G 0.05 0.15 0.33 0.43 0.55
P 0.06 0.17 0.40 0.51 0.71

*  Con: Control, S: Chungju, So: Soju, K: Kiwifruit wine,

Pa: Pineapple wine, G' Red grapes wine, P: Pear wine

0.90
0.75
S 0.60
E —— Con
S 045 —&-35
g —&— S0
& 0.30 o—K
. —%—Pa
0.15 ——G
——P
0.00
0 3 7 14 28
storage days

Figure 7. Changes in TBA values of beef jerky manufactured with

various fruit wines according to the storage days.
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Table 20. Changes in Volatile basic nitrogen values of beef jerky
manufactured with various fruit wines according to the

storage days.

(mg2%)
Storage days
Samples 0
0 3 7 14 28

Con 2078 3151 3437 4583 5729
S 2864 3437 3794 5156 68775
S0 2678 3151 3437 4869  60.15
K 2578 2864 3151 3794 4297
Pa 2078 2864  31b1 4297 5442
G 2864 2864 3151 4297 5729
P 2864 3447 3437 4869  63.02

x  Con: Control, S: Chungju, So: Soju, K! Kiwifruit wine,

Pa: Pineapple wine, G: Red grapes wine, P: Pear wine

72.50

62.00 /j'
Y

G}
% 51.50 ——Con
. |T
Z 41.00 =2 &S0
m
> —o—K
30.50 —*—Pa
—.—G
——P

20.00 ‘ ‘ ‘ ‘
0 3 7 14 28

storage days

Figure 8. Changes in Volatile basic nitrogen values of beef jerky

manufactured with various fruit wines according to the storage days



Table 21. Changes in total plate count of beef jerky manufactured with

various fruit wines according to the storage days.

(CFU/g)
los e Storage days
samples 0 3 7 14 28

Con 160x10°  4.80x10°  2.10x10° 450x10°  2.10x10°
S LOOX10"  2.00x10°  1.10x10*  3.00x10°  1.80x10°
So 1.20x10°  270x10°  1.20x10°  3.80x10°  1.90x10°
K 3.00x10°  9.00x10* 5.10x10° 800x10" 9.00x10°
Pa 40010 1.10x10°  8.00x10° 1.20x10°  1.00x10°
G 400x10°  1.40x10°  840x10°  1.40x10°  1.50x10°

P LO0x10"  L70x10°  1.00x10°  2.10x10°  1.60x10°

= Con: Control, S: Chungju, So: Soju, K! Kiwifruit wine,

Pa’ Pineapple wine, G' Red grapes wine, P: Pear wine

1.0E+07

1.0E+06

1.0E+05

1.0E+04

Log CFU/g

1.0E+03

1.0E+02

3 7 14 28

storage days

Figure 9. Changes in total plate count of beef jerky manufactured

with various fruit wines according to the storage days.
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Table 22-1. Sensory evaluation of beef jerky prepared with various

fruit wines and fruit juices.

Sensory Storage Samples
characteristics days Con S So
Color 0 410 + 1.101% 3.00 £ 0817 410 + 1.449%
7 410 + 0.738% 350 + 0527 3.80 + 0.789"™
Smell 0 4,00 + 0.943% 290 + 1.101% 370 + 0.675%
7 3.90 + L101%* 2.90 + 0.876™ 350 + 0.707°%%
Taste 0 390 = 0.675"1 290 + 1.370* 320 + 0919
7 3.60 + 1.430™1 3.10 + 1.370™ 370 + 1.338%
Hardness 0 3.80 + 1.3087%" 3.10 + 1.197°" 340 + 0.843°%"
7 3.10 + L.370™ 320 + 0919 350 + 1.269%=
Chewiness 0 3.80 + 1.398% 260 + 1.075° 3.30 + 1.160°™
7 3.70 + 1.338" 2.90 + 0.876™ 3.00 = 1.155™
Overall 0 3.60 + 0.966™° 2.70 + 12527 330 = 0.823%%f
7 370 + 0.949%% 3.00 + 1.155°%* 350 + 1.179°%
Sensory Storage Samples
characteristics  days K Pa G P
Color 0 440 + 0699 420 + 04297 400 + 0.667° 260 + 0.699"
7 490 + 0.876° 440 + 0.966% 390 + 0.876™ 3.00 + 0.817%
Smell 0 450 £ 0.707° 430 = 0.823% 360 = 1.174%%% 300 + 1.491°%
7 410 = 0738 400 £ 0471°°* 360 + 0.843 3.30 + 0.949°%
Taste 0 440 = 1265 380 + 0633 430 + 0.823° 320 + 1135
7 450 + 0.972° 3.80 + 0633 440 + 06997 2.60 + 0.843°
Hardness 0 430 + 12529 400 £ 1155°%% 360 + 0.699%%" 250 + 1.080'
7 440 + 1.350™° 370 + 0675 370 + 0.433%%" 2.80 + 0.919™
Chewiness 0 410 + 0568 380 + 09197 370 + 0.823"™ 370 + 1.160™
7 420 + 0.633° 410 + 0.568% 420 + 0.633° 340 + 0.966™
Overall 0 470 + 0.949° 410 + 1.101°* 420 + 0.633*™ 2.90 + 0.994%®
7 460 + 0.966° 410 £ 0994 440 + 0516™ 250 = 0.850™

x  Con: Control, S: Chungju, So: Soju, Ki Kiwifruit wine,

Pa: Pineapple wine, G Red grapes wine, P Pear wine

* Mean base on the sensory evaluation on 10 panels(significant p<0.01).

* g - 1 means Duncan’s multiple range test for samples.

+ Mean + standard deviation.



Table 22-2. Sensory evaluation of beef jerky prepared with various

fruit wines and fruit juices.

Sensory Storage Samples F-
characteristics  days Con K-1 Pa-1 G-1 P-1 value
Color 0 410 + 1101 440 + 13507 430 + 1418 320 + 1.135%%  3.10 + 0.738°
405
7 410 + 0.738%° 420 + 1476™ 390 + 1197 340 + 0.843°7 310 + 0994~
Smell 0 400 + 0.943%C 440 + 0966 3.80 + 0.789°F 330 + 0.949°%* 320 + 1135
2.83
7 390 + 1.101%°* 390 + 0.994™% 350 + 0.850°F 310 + 1.197°°% 270 + 1.338°
Taste 0 370 + 06757 430 + 0516° 420 + 0.699™ 340 + 11749 320 + 09197
375
abed ab abc abcd d
7 360 + 1.430 430 + 0483® 420 + 0.707 380 + 1.033 270 + 0823
Hardness 0 380 + 1.398°"" 520 + 0919* 510 + 0994 490 + 0876 460 + 0843
9.29
7 3.10 + 1.370°" 540 + 0966° 520 + 0.633° 490 + 0.876™° 440 + 0699
Chewiness 0 380 + 1.398% 340 + 0699 320 + 0633 320 + 091> 340 + 0599
258
7 370 + 1.338%° 340 + 0699 340 + 0843 300 + 0667 370 + 09497
Overall 0 360 + D.966™® 450 + 0707  3.80 + 0.633°%F 400 + 081%™ 270 + 0323
6.18
7 3.70 + 0.949°F 430 + 0823° 350 + 0.707%% 360 + 1.075%F 220 + 0.789°
* Con: Control, K-1: Kiwifruit juice, Pa—1: Pineapple juice, G-1: Red grapes juice, P-1: Pear juice

*

Mean base on the sensory evaluation on 10 panels(significant p<0.01).

a - 1 means Duncan’s multiple range test for samples.

Mean + standard deviation.



Table 23-1. Sensory evaluation of beef jerky prepared with various

fruit wines.
Sensory Storage Samples
characteristics days Con S So
0 410 + 1.1017°%* 3.00 + 0.817%%" 410 + 1.449°7%
3 410 + 0,738 350 + 05277 3.80 + 0.789°
Color 7 320 + L 135™%" 360 + 0.843°%%" 360 + 10757
14 350 + 09727 340 + 0.699™" 410 + 0.738%%*
28 340 + 15067 240 + 1.075" 410 + 0.994*%
0 400 + 0.943%°% 2.90 + 11017 370 + 0.675
3 3.90 + 1.101°* 2.90 + 08767 350 + 0.707°"
Smell 7 340 + 1.350%%% 350 + 0.850°" 3.30 + 0.675°"
14 390 + 0.568°® 340 + 0966”7 3.20 + 09197
28 410 + 1.197%°* 250 = 0972 3.30 = 1.0507®
0 370 + 0.675°%E 290 + 13707 3.20 +0.919™="
3 3.60 = 1.430%%%" 310 + 1.370%" 370 = 1,333
Taste 7 3.10 = 1.287%EN 3.10 = 1.370%=" 3.90 = (.7337dckh
14 370 + 0.823°®E" 330 £ 1252 380 + 1.135%%"
28 360 + LO75<®E 250 + 0.850" 2.80 + 0.633""
0 3.80 + 1.398%°% 3.10 + 1.197 340 + 0.843"
3 3.10 + 1.370°"% 3.20 + 0919" 350 + 1.269"
Hardness 7 3.30 + 1.059"% 3.60 + 0.843™% 430 + 0.483"
14 340 + 1350 3.30 + 0.823° 360 + 0516
28 3.30 + 1.160°* 340 + 0.843° 370 + 0.675°
0 3.80 + 1,308 260 + 1.075 3.30 + 1160
3 370 + 1.338%% 2.90 + 0.8767 3.00 = 1.155%
Chewiness 7 370 + 1.059%% 350 + 1.080" 430 + 0.949"
4 320 + 13177 3.60 = 0.609™ 340 = 0.966™
98 340 + 0.699°% 340 = 0,699 3.00 = 0.667%
0 360 + 0.966°% 270 + 1252 3.30 + (.823%E
3 370 + 0.949%%%" 300 + 1155 350 + 1.179°%=k
Overall 7 340 + 13507 390 + 1 2997k 400 + 0,943
M 370 + L1I60™™® 290 + 0.9945™* 400 + 0.943*0=
98 370 + 1.059™%*# 90 + 1229"F 3.10 + 0.984™"*
* Con: Control, S: Chungju, So: Soju

* Mean base on the sensory evaluation on 10 panels(significant p<0.01)

% g — k means Duncan’s multiple range test for samples.

* Mean * standard deviation.



Table 23-2. Sensory evaluation of beef jerky prepared with various

fruit wines.
Sensory Storage Samples F -
characteristics  days K Pa G P value
0 440 = 069977 420 + 04227% 400 + 0667™F 260 + 0.699™"
3490 * 0876 440 + 09667 390 + 0.876™%  3.00 + 08177
Color 7 510 * 0.738" 410 + 0738 370 + 1.059°*% 250 + 0527 6.55
4 450 + 0707 410 = 0738 360 + 0.699°"%" 220 + 0919
98 460 + 0.843™° 430 + 0.949 360 + 1.965%" 240 + 069"
0 450 £ 0707 430 + 0.823™" 360 + 1.174™%% 300 + 1.491™%
3 410 + 0738 400 + 04717 360 + 0.843"*% 330 + 0.949°7%
Smell 7 520 + 1.033° 470 + 1338 420 + 0919 350 + 0.972""®
14 440 = 0699 390 + 0738 390 + 0568™%* 300 + o4z 4
98 450 + 0707 380 + 1929 390 + (0.316™" 240 + 1.265°
0 440 = 1265 380 + 0.633°"™" 430 + 0823 320 + 1.13™*"
3 450 + 097277 380 + 0.6337" 440 + 0.699" 260 + 0.343%"
Taste 7 550 * 0.972° 400 * 0.667*% 390 + 1.287°°*%" 280 + 0919%"
14 480 = 1317% 380 = 0789"%% 360 = 1.075"%"  9pp = pgoot A
28 470 + LI60™ 380 + 1.033°® 410 = 1101 230 = 0.675
0 430 * 1.252™° 400 + LI55™ 360 + 0699 250 + 1.080'
3 440 + 1.350" 370 + 06757 370 + 0483 980 + 0919™
Hardness 7 490 + 0.994° 410 + 0738 410 + 0.994™ 2.80 = 0.632™ 3.73
14 430 + 0.823™ 370 + 0483 340 + 0516™* 260 + 05167
28 410 + 0.876™ 380 + LI 310 + 0568 270 + 1.0597
0 410 £ 0563 380 + 0919 370 + 0823"% 370 £ 1.160™
3420 + 0633 410 + 0568 420 + 0633 340 + 09667
Chewiness 7 540 * 0.843° 420 + 1.033" 470 + 09497 320 + 0.789°
14 470 = 0823 380 = 063" 370 = 0675"* 310 = 1100 019
28 470 + 0823 360 + 0843”410 = 0.876™" 270 + 0.949"
0 470 + 0949 410 + 11017 490 + 06337 990 + 09945
3460 £ 09667 410 + 0994 440 + 0516™* 250 + 0.850
Overall 7 530 + 1.160° 450 + LORO™™ 460 + 1174 2.80 + 0.789™"
14 510+ 073" 410 £ 08767 370 + 10597 900 + (789" 6.99
28 500 + 0817 440 + 0.843™% 400 + 0817 260 + 0.843"

* Ki Kiwifruit wine, Pa! Pineapple wine, G: Red grapes wine, P. Pear wine

* Mean base on the sensory evaluation on 10 panels{(significant p<0.01)

* g - k means Duncan’s multiple range test for samples.

# Mean + standard deviation.
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Figure 10. Sensory evaluation of beef jerky manufactured

with various fruit wines and fruit juices (7 day's storage)
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Figure 11. Sensory evaluation of beef jerky manufactured with

various fruit wines (7 day’s storage)

x  Con: Control, S: Chungju, So: Soju, Ki Kiwifruit wine, Pa! Pineapple wine, G: Red grapes wine,

P! Pear wine, K-1: Kiwifruit juice, Pa-1: Pineapple juice, G-1: Red grapes juice, P-1: Pear juice
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ABSTRACT

Quality and Sensory Characteristics of Beef jerky prepared with

Fermented Fruit wines

Choi, Kyung-Ae
Department of Food & Nutrition
Graduate school of

Sungshin Women's University

In this study, to investigate the effect of fermented fruit wines on
quality and sensory characteristics of beef jerky.
Changes of Aw, pH, Hunter’'s color value, TBA value, Volatile basic
nitrogen value and Total plate counts of bacteria were discussed and
textural and sensory evaluation were examined during storage.

The results are summarized as follow.

1. Sugar content of fruit juices had a lot of Kiwifruit juice>Pineapple
juice>>Red grapes juice>Pear juice mn order. Sugar content of Kiwifruit
juice was 16° Brix and those of all fruit wines decreased till 5-8° Brix.

Alcohol content of Kiwifruit wine and Pear wine were 94. 11.8%



respectively and alcohol contents of all fruit wines were low as initial

sugar content of fruit juices were the high.

2. Acidity of all the fruit wines were higher than did fruit juices and
those of fruit wines were high i order of Kiwifruit wine>Pineapple
wine>Red grapes wine>Pear wine.

The pH value of all the fruit wines was decreased during ferment
period, and Kiwifruit wine had the lowest value 3.65, and Pear wine had

the highest value 4.93.

3. Generally, Water activity (Aw) of all the beef jerky samples was
decreased during the storage. Aw of beef jerky-added fruit juices were
recorded the lowest value 0.0470.15 approximately and lower than does
beef jerky-added fruit wines, Aw of 0 day’s storage were showed the
similar values with the Aw of beef jerky-added fruit wines at 4 weeks
of storage. The pH of all the beef jerky samples was decreased during
the storage, and that of beef jerky-added Kiwifruit juice (K-1) were
555, at 1 week' of storage and heef jerky-added Kiwifruit wine (K)

were recorded the lowest value 5.46.

4. Textural characteristic value of all beef jerky samples were increased

according to the storage period was prolonged. At 4 weeks of storage,



beef jerky-added Kiwifruit wine and beef jerky-added Kiwifruit juice
showed the highest value in chewiness.

At that time of initial storage beef jerky-added fruit wines showed
lower value in chewiness, gumminess and hardness than did beef jerky
—added fruit juices, but beef jerky-added fruit wines showed higher

value at 1 week' of storage.

5. The L, a, b values of all beef jerky samples showed a tendency to
decrease, and beef jerky-added Kiwifruit wine were the highest value in
L, a, b, at 4 weeks of storage .

At that time of manufacture and 1 week’ of storage, L, a, b values of
beef jerky-added fruit juices were higher than those of beef jerky—added

fruit wines.

6. In TBA wvalues and Volatile basic nitrogen values, All the beef
jerky—added fruit wine samples showed a tendency to increase during
storage.

TBA values of beef jerky-added Kiwifruit wine, Chungju (S) and beef
jerkv-added Pear wine (P) were 0.51mg/kg, 0.71 and 0.78mg/kg

respectively.

{. Total plate counts of bacteria of all beef jerky—added fruit wines were



lower than those of Control (Con) and increased according to storage
period. Total plate counts of bacteria of beef jerky-added Kiwifruit wine

were the lowest value 9.0 10° CFU/g at 4 weeks of storage.

8. In the sensory evaluation, beef jerky-added fruit wines showed higher
score than beef jerky-added fruit juices and All beef jerky samples got
high score at 1 week’ of storage.

Sample showed high value in hardness observed high score in sensory
evaluation. Beef jerky-added Kiwifruit juice and the beef jerky—added
Kiwifruit wine showed high score in almost sensory items and especially

in overall.
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