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Products 1 2 3 4 5

Pear fermented juice(ml) 1000 1000 1000 1000 500

Pure water(m{) 500

High fructose syrup(g) 90 70 80 0 70

Citric acid(g) 0.58 0.58 0.58 0.58 -

Ascorbic acid(g) 1.0 1.0 1.0 1.0 1.0

Vitamin Bi(g) 0.003 0.003 0.003 0.003 0.003

Vitamin Bo(g) 0.003 0.003 0.003 0.003 0.003

White grape concentrate(g) 20.0

Yeonggi concentrates(g) 5.0

Red ginseng concentrate(g) 1.0

Pear flavor(m{) 1.0 1.0 1.0 1.0 1.0
NaCl 0.38
KCI 0.1865

Mineral(g) MacCl, 0.0255
Citrate - Na 1.4705
Lactate - Ca 0.154
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Summary

I. Title
Development of lactic acid bacteria fermented drink products using

pear and vegetables

II. Objective and significance

Pear(Pyrus ussuriensis var. macrostipes T.) was one of major
fruits produced in domestic with apple and grape. Year after year, the
amounts of pear production was continuously increasing but that of its
processing was decreasing. In 1998, the portion of pear processing was
3% of total production. Therefore developments of new and various
types pear processed products were necessarily demanded at present.
In the case of domestic market for juices and drinks, major processed
product types of fruits, consumer seemed to have an interests in new
drink products with functionality and high quality of nutrition. One of
the traditional foods satisfied these comsumer demands is lactic acid
bacteria fermented foods like Kimchi and Dongchimi.

In this research, the possibility of lactic acid bacteria fermentation
using pear and optimum conditions for such fermentation were
investigated and various types of drink products using pear lactic acid

bacteria fermented juice were developed.



II. Contents and scope

1. Determination of optimum condition for lactic acid bacteria

fermentation using pear

1)

2)

3)

4)
5)

6)

7)

Paper research for Dongchimi, traditional lactic acid bacteria
fermented foods

Pear lactic acid bactera fermentation by Dongchimi preparation
methods

The effects of ingredients on lactic acid bacteria fermentation
using pear

Characteristics of lactic acid batceria fermented juice using pear
Studies on pear lactic acid bacteria fermentation condition for
quality improvement

Determination of optimum conditions for lactic acid bacteria
fermentation using pear

Isolation and identification of lactic acid bacteria from lactic

acid fermented juice using pear

2. Development and diversification of drink products using pear

lactic acid fermented juice

D

2)

3)

4)

Physicochemical properties of pear fresh juice and lactic acid
fermented juice

Development of pear lactic acid bacteria fermented drink
product and improvement of its sensory properties

Lactic acid bacteria fermentation using pear with fruits and
vegetables

Processing characteristics of lactic acid bacteria fermented juice

_10_



using pear

5) Diversification of pear lactic acid bacteria fermented drink
products

6) Determination of manufacturing scheme on pear lactic acid
bacteria fermented drink products and recipes

7) Changes on quality of pear lactic acid bacteria fermented drink

products during storage

IV. Results and recommendation

1. Determination of optimum conditions for lactic acid bacteria

fermentation using pear

As the result of fermentation with pear and garlic, ginger and salt
as ingredients by the method of traditional Dongchimi preparation,
decrease of pH and increase of viable lactic acid bacterial counts were
found during 7 days of fermentation at 10C. In spite of low yields,
only edible part of pear and water(1:1.5) was more better material for
lactic acid bacteria fermentation than pear pressed juice by qualities.
At the studies on the effects of ingredients for lactic acid bacteria
fermentation of pear, only garlic was important ingredients and its
optimum contents was 0.1~0.2% of pear weight. It was also possible
to use commercial lactic acid bacteria products(Lactobacillus
plantarum) or Dongchimi juice as source of lactic acid bacteria for
pear fermentation. Increase of °Bx or enzyme treatment on pear juice
were not effected on pear fermentation. Optimum temperature was

near 10C for pear fermentation and it took approximately 6~7 days

_11_



until pH decrease of pear fermented juice to 3.7~3.8 at 10C. But
fermentation time was reduced by 2~3 days at the case of station at
20C for 12~24 hrs before fermentation at 10°C. During fermentation,
pH was rapidly decreased after 5 days and on the contrary, titrable
acidity and lactic acid contents were increased. The brix was
increased somewhat by 3 days thereafter not changed nearly. Only
glucose and fructose as free sugars and formic acid, succinic acid,
lactic acid as major organic acids were detected during fermentation
and their contents were increased along with fermentation time. Malic
acid, not detected in fresh pear juice, was produced after 5 days of
fermentation. Lactic acid bacterial counts in pear lactic acid bacteria
fermented juice was continuously increased to 10°~10" cfu/ml after 7
days. The peculiar flavor formation of pear lactic acid bacteria
fermented juice was detected after 5~7 days of fermentation. The
lactic acid bacteria isolated from pear lactic acid fermented juice were

thought to be Lactobacillus. sp. or Leuconostoc sp..

2. Development and diversification of drink products using

lactic acid fermented juice using pear

As the results of investigation on physicochemical properties of
lactic acid bacteria fermented juice using pear, pH was 3.7, brix was
5.1°Bx, titrable acidity as basis of lactic acid was 270 mg% and the
contents of fructose and glucose were 1.7% and 1.2% respectively.
Lactic acid and malic acid were contained about 230 mg%, 193.6 mg%
and also succinic acid, formic acid and malic acid were detected in

pear lactic acid bacteria fermented juice. The sensory properties of

_12_



reduced pear lactic acid bacteria fermented juice after concentration
were not changed or improved somewhat. Heat treatment at 65~95TC
were not effected on physicochemical properties like pH and °Bx. but
viable lactic acid bacterial counts decreased rapidly with heat
treatment only for 10min at 656C and for Smin at 75C. Filtrations
with cartridge filter of 20~0.65um were not effected on physicochemical
properties and viable lactic acid bacterial counts. Additions of some
fruits and vegetables as materials by 10% of pear weights were not
effected overall fermentation pattern and the sensory properties of pear
lactic acid bacteria fermented juice was improved somewhat with
addition of 7.5% of orange and 2.5% radish of pear weight as material.
For the improvement on sensory properties of pear lactic acid bacteria
fermented juice, the kinds and their optimum contents of sugars,
organic acids, vitamins and flavors were determined with sensory
evaluation. And also kinds and their optimum contents of fruit
concentrates, medicinal plants and minerals were determined for
diversification of drink products using pear lactic acid bacteria
fermented juice. The optimum recipes for 5 drink products were as

follows.

_13_



Products 1 2 3 4 5

Pear fermented juice(ml) 1000 1000 1000 1000 500

Pure water(m{) 500

High fructose syrup(g) 90 70 80 0 70

Citric acid(g) 0.58 0.58 0.58 0.58 -

Ascorbic acid(g) 1.0 1.0 1.0 1.0 1.0

Vitamin Bi(g) 0.003 0.003 0.003 0.003 0.003

Vitamin Bo(g) 0.003 0.003 0.003 0.003 0.003

White grape concentrate(g) 20.0

Yeonggi concentrates(g) 5.0

Red ginseng concentrate(g) 1.0

Pear flavor(m{) 1.0 1.0 1.0 1.0 1.0
NaCl 0.38
KCI 0.1865

Mineral(g) MacCl, 0.0255
Citrate - Na 1.4705
Lactate - Ca 0.154

As the results of investigation on quality changes of 5 drink
products using pear lactic acid fermented juice during storage at 4C
for 10 days, pH was decreased and titrable acidity was increased
somewhat. The changes of °Bx and L, b values of color were not
found but 'a’ values of color were a little increased. The cell counts
of lactic acid bacteria were a little increased and that of E. Coli sp.,
yeasts and molds were not detected during storage. After 10 days of
storage, a little precipitates were found but such precipitation was

prevented by addition of 0.1%6 xanthane gum.
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4 BUG™ agar, BUA™ agar, AN plate, GP2 plate 52 BIOLOG A}
(USA)9] A& Atgetdt. o e B8 A8 GR =« EP 55 A}

&3ttt

O ELE IS 2

1) pH ¢ AR =
ANz g pHE pH =4 7] (HANNA Instrument, pH 209)& o] &3}
o FA4s9on AAMEE g Zol FAsAY. AA AEe )
Ak a9 100 mS Hlo]Ae %7]3 0.1 N NaOH %5892 pH
7} 84= & wi7hx] A AsAth oy o]&H 01 N FHJUEF &4

M5 E lactic acid $Ho R Barshe] 4HAES eyl

2) @ =(soluble solid contents, °Bx)

3) A
A ZAol| = MAA (ColorQUEST II, Hunter Lab)S o] &3t om ot
71(L), AM%E(a), BA=(b) T2 YEFHAT. oju], A& WA 7]F#

] L, a, bet& ZH7F 92.68, 0.81, 0.86 © At

4) AAFZE o] &3 FI| A
AR F:A ~ 9 (AromaScan, A&S MKI)E o] &3t uj 2

MEe BAsdon 24 24e olgel Table 13} 2l

[e3

(
adr)

1 o]

ot
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Table 1. Condition for aroma analysis with aroma scanning system

Sample amount : 20ml
Headspace equilibrium time : 30T, 30 min
Carrior gas flow : 250ml/min (sparging)

Sensor type 32 conducting polymers
Humidity : 70%

Temperature 30T

j=s)
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kol
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e
o
e
o
ol
>
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(e
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]
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o
2
Ac)
ol
ol
2
2,
ol

27 & BAS 95 HPLC 24 7L ol# Table 29 Zom o

o gl A5 & o] 83te] ¥43% chromatogram< Fig. 13 2t}

Table 2. Condition of HPLC system for free sugar analysis

Instrument JASCO HPLC system( PU-980 Pump, RI-930

RI detector, CO-965 Column oven, AS-950-10
Auto sampler)

Column YMC-Pack Polyamine-II, 250 x4.6mm 1i.d.,
S-5um, 120A

Flow rate 1 ml/min

Temperature 30C

Mobile phase 75% acetonitrile

Detection RI detection
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A. Standards

3.0E405

258405

208405

1.5€+05

108405

2

5.0E404-{

0.0E+00-

s

o0 900 o 2000 280 [min]

B. Pear lactic acid bacteria fermented juice

3.0E405)

258405

208405

1.5€+05

.

108405

5.0E404-{

& 000 800 2000 2800 [min]

Fig. 1. HPLC chromatogram of standards and pear lactic
acid bacteria fermented juice for anaylsis of free sugar

composition.
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213l chromatogram< Fig. 29} 2t}

Table 3. Condition of HPLC system for organic acid analysis

Instrument

Column

Flow rate
Column temperature
Mobile phase

Detection

JASCO HPLC system( PU-980 Pump, UV

detector, CO-965 Column oven, AS-950-10
Auto sampler)

BIO-RAD Aminex HPX-87H, 300x7.8mm

0.6 m¢/min

30T

0.008N H2SO4 solution
Absorbance at 210nm
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A. Standards

258405

208405

3

3
3
3

Citric aicd
Succinic aci

158405

Formic acid
Malic acid

Acetic aicd

108405

508404

0.0E+00-

500 050 00 20,00 [min]

B. Pear lactic acid bacteria fermented juice

258405

208405

1124

1.5€+05

1.08+054

5.0E404-{

0.0E+00-}

> 13.90

550 T050 o0 20.00 [min]

Fig. 2. HPLC chromatogram of standards and
pear lactic acid bacteria fermented juice for

analysis of organic acid composition.

7 FN2 24
i o BEAE AT Al w38 AR ¥ dabs vheka
FEote] FU1AE S e 224 dAgeR ALtk

714 FE9S o33 F  ICP(Inductively Coupled Plasma)
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AES(Atomic Emission Spectrometer)ol] 943 & F7]& A& o] slaks

At B zAL ol Table 49} 2t}

Table 4. Conditions of ICP AES system for mineral analysis

Spectrometer Johin Yvon model JY 38 plus
Im Czerny-Turner monochromater

Grating : 2400 grooves/mn double order

Nebulizer Glass concentric
Frequency 40.68 MHz
Power 1 Kw

Cooling gas(Ar) 14 # /min

Aerosol flow rate (Ar) 0.3 4 /min
Sheath gas (Ar) 0.3~0.6 ¢ /min

bt RS 100 me FH&l SFRAAE ol &t dAE AES

9) Lactic acid &% &4
L.D-lactic acid &% Boehringer MannheimAl2] D-lactic
acid/L-lactic acid analysis kit(Cat 1 112 821)& AF&3}o] aA438H% W
o7 vg5i 2ol AU

v HE 8859 pHE 01 N NaOHE Ag38te] 8~10082 AT &

AAgt T2 g5t EAE AEE AFEslon o] BRiE BAAY
o Ao FIEFYPTE TFE =AHE  cuvetted reaction mixture

(glycylglycine buffer, pH 10.0, containing 440 mg of L-glutamic acid /
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30 m¢ ) 1.0 ml-& ¥ lyphilisated NAD £%(210 mg/ml of D.W.) 0.2 ml

’

glutamate-pyruvate transaminase(1570 U/m¢) €< 0.02 m¢, ] ¢2 &

dehydrogenase &4 (5428 U/m¢) 0.02 ME Y1 30% Fo FTHZ(A2)S
=43 o o] 7)o L-lactate dehydrogenase & <(5428 U/mé) 0.02 ml
T o A FFE(AE F43HTE Blanke WiEE S5

Il
Alm A SRFE ARES] Bde RS A FAsATY. L-lactic

D-lactic acid content (g/¢) = lgl& xExAA

AA(D-lactic acid) = (A2 - Al)sample - (A2 - Al)blank

£: Extinction coefficient of NADH at 340nm = 6.3 [1xmmol-1
xcm ']

F : dilution factor

L-lactic acid contents (g/2) = 2*%35 xExAA

AA(L-lactic acid) = (A3 - A2)sample - (A3 - A2)blank

e Extinction coefficient of NADH at 340nm = 6.3 [1xmmol-1
xem ']

F: dilution factor

f gl mAE £ =2AHo AL IUA A, WATT

2 %

R} FBHFE 747Fe] SMAHUSA)S] Petrifilm™& Al&3t0] =43}

o FATY A$ 0.01% bromocresol purple®] &% MRS HIA =
£

R =
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Table 5. Changes on pH and °Bx of pear fermented juice

prepared by Dongchimi fermentation methods

Fermentation time

(days) pH Bx
0 5.0 3.3
1 5.3 35
3 54 3.8
5 3.9 3.6
7 3.7 38

o Az pHE %7] 50004 A% 3U74# 548 2 W32 el A
orolo} AA 5AM o= 397 =LA Yol o]F AR 7ANA 372
2 zolE YERA Edth. G A9 %7] 33 ‘BxolAl AA 7Ll
= 38 BxE 23] tA& =71kt

W A 7Y FAA REE ) BE e
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Table 63} 2t}

Table 6. Changes on pH and °Bx of pressed pear juice

fermented by Dongchimi fermentation methods.

Fermentation time

(days) Bx

pH

0
1

4.8
4.9
4.8
41
3.8

12.2
12.3
12.3
119
11.8

~N O W

ol %

pud

ol

el %7] pHE 4894 A 79

z7] 122 BxollAl A4 74% 11.8 °BxZ Thx



AHoz 7L A

fLE

=

IR

9

sAZd 9o
‘OA

[e)

ol &
3} 7]

=

q_mo
o
~O
o
o

9 9%

=

) =

2=

1

.

w o] fabd wEo] wX
obxl ERm AZFTA wEt Az

3.

e 5o L AR

i

el
00

dEF

L

R

7t 28 FJbge] a4 v X

AT A

it

)

ot

7}s

3|

%
p=i

Watge] 15 W F%

o] 717k 05%, 0.3%

5
-39 -

9 ®uts ZAaAA Bzl s3] 0, 0.05 0.1,
v &

2

0.15, 0.2% = Zt
I 10
Fig. 3.7} 2t}



o 1 2 3 4 5 6 7 8

Fermentation (days)

Fig. 3. Changes on pH of pear fermented juice
with different salt conc. of brining solution during
fermentation at 107C.
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Fig. 4. Changes on pH of pear fermented juice
with different ginger contents during fermentation
at 10C.
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—v— 0.1%
—a— 0.3%
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Fermentation (days)

Fig. 5. Changes on pH of pear fermented juice
with different garlic contents during fermentation
at 10C.
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2

Table. 7. Changes on physicochemical properties and lactic acid
bacterial counts of pear fermented juice with different garlic contents

during fermentation at 10C

Garlic b Lactic acid
contents “Bx Acidity Turbldlty bacterial counts'
(%) (cfu/ml)
0.0 46 ]7.3 0.435 N.D.”
0.1 5.2 254.9 0.547 2.3x10"
0.3 5.4 4125 0.604 1.0x10"
05 5.4 399.9 0.623 6.5x10"

Y 1mg% of lactic acid in fermented pear juice

? absorbance at 600nm

¥ not detected at the level of dilution to 107

T eSS HUMeHA & A9l 46 °Bx oo vhEE 01~
05%7k4 H7bek Aol 52~54 Bxz tha F7bekE A S dErd
Ak ol A= AA ofn A wpep o] wmjFHFomT
T e SR REEY] §EG0] fabwel o FH AAFRT O
271 Wit Ao AZAEHAT W HAHAE] A9 ws FHIMY
87.3 mg%ell Hl&l 0.1%<] vhEs H7he Aol A= 2549me% = T 7hs)
A wES 033 05% H7FeE A el A ®E 41259 399.9mg% = F-A B
of ma) 4ujold Frskh EI EEE A b=l FAMS AFgS
Weto] 3 7Fe) 043590 Bls viES 01, 0.3, 05% H7be 49 2
7} 0.547, 0.604, 0.623°. %2 F7tsto] whs 3 7k=kel] nldlstel Frksts 74

golglth, A WEE UEhlE Y F4% 2A% B 5 de 2

0
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Table 8. Physicochemical properties and viable microbial counts of pear

fermented juice with edible parts and pressed fresh juice.

Pear juice

Pear + brining
solution + garlic

Material and ingredients

Properties

+ garlic

4.0

3.8

pH

10.1

3.6

°Bx

671.0

423.3

Acidity(mg%,lactic acid)

1.87

1.43

Turbidity (Abs. at 600nm)

37.83

56.04

3.46

1.80

Color

11.68

7.08

3.4x10"

1.7x10"

Lactic acid bacteria

1.5%10"

1.5%10°

Yeast and Molds

o] pH7} 382 Wi&F&

5
T

ol &g o

=/ vEbs

el

H
.u.o

o))

Aol wal i ¥

2 A8

\_lryl
<
;onﬂ
-
=)
o

o

oo

el
Nz

T7F 1872 wjF}5& o

A

E}
=

Hle] g = dEsow

o))

1)
~

o ¥l

&3 459 143°]

&

_46_



#, Sol AEY MZ2% ik WetEHE FFS et

ool AW mFolR W WES o] §F FAE BES) A FA

_I_4
o>,
o
X
™
o
ﬂ
>}L
o
i
e
uy)
A,
32
o
=)
b

F A28 gW W 447 TRAY o|FHeH 54

7h AR fArES o] &% W fAE TR

AlBE a1 Qe FAMF 4% - vege-start 10(Lactobacilli mix), L-62
(Lactobacillus brevis), L-73(Lactobacillus plantarum), L-99
(Lactobacillus sanfrancisco)s & AH&3A T H7M42 w529 0.08~
01% Fxo =2 stHom ols FAtES 74z 9B5ToA 1023 7FEA 2
g w3 s FJ7EeE 10Tl A 793 BAstHA pH WeEtE Ay
2 A3 Fig. 63 2t

gt wisel A AlFE AlE AN 4T BT fAR T E A
Yett= pH A8k dEbdA edsker AA A Wk
Hsd FH SAE FIASS FAE ol H T AsHA A HAY HFeA e



Fdom L-99

3|

Aow Aztd AT,

gk

H3ahe %

1
.

A Fxzg o7

fech el e ol 1

o

873

Yy eFgtow pH

_48_



54

A. Heat-treated pear juice

—o— L-62
—0— L-73
—wv— vege-starter 10
00 T T T
1 3 5 7
Fermentation (days)
5.4

B. Fresh pear juice

0.0 T \ \

Fermentation (days)

Fig. 6. Pear juice fermentation with commercial

lactic acid bacteria at 10C.
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Table 9. Physic-chemical properties and viable microbial counts of

lactic acid bacteria fermented juice prepared with different pear part.

Lactic acid

Sample pH °Bx Yeasts and bacteria
molds(cfu/ml)
(cfu/ml)
Control” 3.43 4.1 N.D.? 2.0x10™"
Pear edible part + D.W. 361 51 5.9x10" 2.2x10°
Pear juice 373 132 1.5%10° 1.1x10°
Pear edible part only 567 129 >10° -

Y Pear edible part 1 kg + D.W. 152 + garlic 1g
Y N.D. : not detected at the level of dilution to 10°
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O~0 I I I I
| 3 5 7

Fermentation (days)

Fig. 7. Changes on pH of pear lactic acid bacteria
fermented juice with different Dongchimi juice contents

during fermentation at 10C.
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Fig. 8. Pear juice fermentation with isolated lactic acid

bacteria from garlic and Dongchimi at 10C.
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i)

Table 10. The effects of sugar contents on pH of lactic acid

fermented pear juice

‘Bx 12 15 20
Fermentation (days)
0 5.0 49 4.8
1 51 49 49
3 4.5 4.7 49
5 4.1 4.1 4.3
t 3.9 4.0 4.0

59 A$ x7] pH 50004 7€ wg T 392 pHI} Yolx= AR
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Fig. 9. Changes on pH of enzyme-treated pear juice

during lactic acid bacteria fermentation at 10C.
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Fig. 10. Temperature profile of inside of pear juice
with three lactic acid fermentation bowls during

fermentation.
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Table 11. Sensory properties of lactic acid fermented pear juice

with different fermentation apparatus

. . . Fermentation in
Sensory properties  Fermentation at 10T . ) .
Kimchi refrigerator

Color 5.8+1.2" 6.0+1.3
Flavor 5.0+1.2 3.8+0.8
Taste 5.0+1.1 5.9+0.9
Overall preference 5.0£1.2 52+1.1

Y9 point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,
1 point ; very poor

2
" mean * std
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Fig. 11. The change on pH of pear fermented juice
with different staying times at 20C before fermentation
at 10TC
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Table 12. The change on viable microbial counts of pear fermented

juice with different staying times at 20C before fermentation at 10C

Staying time at 20C before Control

. 5 6 hr 12 hr 24 hr
fermentation at 10T (0 hr)

Lactica acid bacteria

2.0x10"°  1.1x10° 3.3x10° 3.4x10°
(cfu/ml)

Yeast and molds

ND. 3.0x10* 3.0x10*> 1.7x10°
(cfu/ml)

o7 R E 4A8AIE AFoll WA A2 gE AlQlg 6~24%F 4
o WA 7 & 10TolA HEAZ v Fabet dEAFo At T2
L1~34x10° cfu/m<5E& Yehfel 10CaAM A% LaA o
Hlal] oha vbe frabd FE YERHAAINE 2 Abol= ofd R o
Aom Ao AR Azl mE Aol A giflth Yy 2R
92 B A gz LA R UARE 6417 12A4]7F 7 X

& A9olE 3.0x10° cfu/ml, 24A1ZF o] wxE Ao 1.7x10°

g ol g AEHY AAWAYYOER WE FAT BEAZ )

pus
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Table 13. Physicochemical properties and microbial counts of pear

lactic acid bacteria fermented juice prepared with different fermentation

time
Fermentation period Control” Short time
Properties fermentation”
pH 3.74 3.74
Acidity (mg%, lactic acid) 460 360
SSCY(°Bx) 5.1 5.1
L 64.8 65.9
Color a 1.35 1.23
b 7.80 7.82
Lactic acid bacteria g 7
1.4x10 4.3x10
(cfu/ml)
Yeast and molds
N.D N.D
(cfu/ml)

Y Fermentation at 10°C for Tdays
? Fermentation at 10°C for 4days after station at 20°C for 12~24hrs
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Fig. 12. Changes of pH, titrable acidity and D, L-lactic acid

contents of pear fermented juice during fermentation.
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Fig. 14. Changes on free sugar contents of pear

fermented juice during fermentation.
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Fig. 15. Changes on organic acids contents of pear

fermented juice during fermentation.
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Fig. 16. Changes on viable microbial counts of pear

fermented juice during fermentation.
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Fig. 17. Principal component analysis for normalised
pattern of the electronic nose in pear lactic acid
bacteria fermentated juice during fermentation.
[J:0day, & :1day, & :3day, Vv : 5day, O : 7 day

Sample QF Sample QF
0:1 0.79 1:5 1.86
0:3 1.67 1:7 455
0:5 1.55 35 0.76
0:7 5.32 37 247
1:3 1.62 57 2.00
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Fig. 18. Lactic acid bacteria isolated from
fermented pear juice on MRS agar medium

containing 0.01%6 bromocresol purple.
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=
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2) 3% (Soluble solid contents, °Bx)
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Table 14. Flavors used for preparation of pear lactic acid bacteria

fermented drink products

Flavor Company Product
Health drink Samyoung SF-20110
Wine Hanbul B-14335
Blueberry Hanbul B-15977
Raspberry Hanbul B-15978
Pomegranate Hanbul B-12807
Ginseng Bolak T-7415
Red Ginseng Bolak 200175
Drink flavor Hanbul B-12990
Wild Grape Hanbul B-12805
JuJube Hanbul B-12804
Lemon Hanbul B-13792
Herbal Bolak L-980352
Herbal tea Felton FA20162
Japanese apricot Hanbul B-12989
Nulunggi Hanbul B-14247
Omija Hanbul B-12806
Persimmon-1 Hanbul B-13820
Persimmon-2 SamJung 1907050
Lemon-lime Hanbul B-15220
Pear Hanbul B-15219
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Table 15. Fruits concentrates used for pear lactic acid bacteria

fermented drink products

Extract Company Product type °Bx
Apple Daean 68
Peach Daean 63
Pear Daean 69
Strawberry Comax Clear 65
Melon Daean 70
Kiwi Daean 65
Lemon Daean 65
Japanese apricot Daean Clear 65
Red grape Comax Clear 68
Banana Comax Clear 65
White grape Comax Clear 68
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Table 16. Medicinal plants used for pear lactic acid bacteria fermented

juice
Extract Company Product Brix
Gugija Daean 6014 62
Gyeolmyeongja Daean 9600 50
Cinnamon Daean 6596 55
Danggwi Daean 9583 54
Jujube Daean 65
Dyungkeulre Daean 8945 55
Mokwa Daean 3898 65
Sansuyu Daean 9417 50
Ginger Daean 65
Omija Daean 6616 60
Yeonggi Daean 6837 65
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Table 17. Physico—chemical properties of fresh pear juice and

fermented pear juice

s
)

o,

BN
ox

K
s

o Fermentated
Fresh Pear juice o

pear juice
pH 49 3.7
°Bx 13.0 5.1
Acidity (mg%) 134.0 270.0
F Fructose 6.3 1.7

ree

sugars Glucose 3.0 1.2
(%) Sucrose 0.3 trace
Citric acid 915 trace
Formic acid 310.2 106.3
Organic  Succinic acid 245.8 134.8
acid(mg?) Malic acid trace 435
Acetic acid 14.3 trace
Lactic acid trace 230.0
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¥} Table 183 7t}

Table 18. Mineral contents of fresh pear juice and

fermented pear juice

(mg2%)

Sample Fresh Pear juice Fermented
Minerals pear juice
Ca 1.1 0.6
Mg 4.4 1.8
Fe 0.3 0.2
Na 17.0 8.4
K 104.3 30.3

5o A5 ZAFol 1403mg%= 7HE E=A rHol ddew ou

o YEEF, mtauls, Zw 5o 1.1~170me% A= #AEH
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R
.

23}
Score
4.8+1.0”
49+1.8
5.1+1.3
5.2+1.2

Sensory properties
Taste
Total preference

Flavor

Color
3 point ; poor, 1 point ; very poor

mean * std

Table 19. Sensory properties of pear lactic acid bacteria
fermented drink prepared by preliminary recipe.
Y9 point ; very good, 7 point; good, 5 point ; so-so,
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Fig. 19. Lactic acid bacteria fermented pear juice

products prepared by preliminary recipe.
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Table 20. Physicochemical and viable microbial counts of pear lactic

acid bacteria fermented juice with different preparation methods

Filtrate of Pressed juice

Properties fermented pear of fermented pear
pH 3.8 3.7
‘Bx 3.2 4.1
Turbidity (Abs. at 600nm) 1.43 1.52

L 56.04 55.14
Color a 1.80 2.00

b 7.08 8.58
Lactic acid bacteria(cfu/ml) 1.7x10" 3.7x10"
Yeast and Molds(cfu/m¢) 1.5x10 1.3x10

PAEE TR Aol 708 Th AFTE A9 858E Tha B
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Table 21. Sensory properties of pear lactic acid bacteria fermented

juice with different preparation method

Pressing

Filtration

Method

Sensory properties

7.5£0.5

7.6£0.7

Color

7911.0

6.9+0.8

Flavor

7.8+1.0

7.3+0.7

Taste

7.810.8

7.11£0.6

Overall preference

g point ; very good, 7 point; good, 5 point ; so-so, 3 point ; poor, 1 point

, Very poor

mean * std
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Table 22. pH and °Bx of pear lactic acid bacteria fermented juice with

different used pear part.

pH ‘Bx
Only edible part 34 45
Edible part + peel 3.4 4.3
Edible part + peel + seed 3.3 3.8

A AE T BE pHE 33~34% Uehjo] Algats u) 9o uwe
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1 point ; very poor

Sugar contents(°Bx)

" mean * std

V9 point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,

Table 23. Sensory properties for sweetness of pear lactic acid
bacteria fermented juice with different sugar contents
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Table 24. Sensory properties for sweetness of pear lactic acid
bacteria fermented juice with different composition of high fructose

syrup and honey

Sugar compositionl) 100 : 0 75 :25 50:50 25:75

Preference for sweetness® 55+1.9° 47+1.0 57+15 47+08

v high fructose syrup : honey

29 point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,
1 point ; very poor

¥ mean * std

Table 25. Sensory properties for sweetness of pear lactic acid
bacteria fermented juice with different composition of high fructose

syrup and oligosaccharide

Sugar Cornpositionl) 100 :0 75 :25 5H0:50 25:75

Preference for sweetness®? 5.8+12Y 45+14 55+09 58+1.0

b high fructose syrup : oligosaccharide
29 point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,

1 point ; very poor

3)
” mean * std

Soli= wag 100%e] Hla) tha e whuke] o a
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Control
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0.1%

=

=

)

2
1 point ; very poor

9 point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,
I HlEF C

Add 0.1% of lactic acid bacteria fermented pear juice, respectively

. .41
Organic acid )
Preference for
sour taste
) mean * std

o

)

Table 26. Sensory properties for sour taste of pear lactic acid bacteria

fermented juice with different organic acid addition.
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Table 27. Sensory properties for overall preference of pear lactic acid

bacteria fermented juice with different vitamin B; and B> contents.

Added vitamin contents Control 0.3% 0.6% 0.9%

Vitamin Bi 4.0£0.9 3.810.5 4.01£0.9
4.8+1.9Y

Vitamin B» 4.0£0.9 4.0£14 35%1.2

b Sensory property for overall preference, mean = std, 9 point ; very good, 7

point; good, 5 point ; so-so, 3 point ; poor, 1 point ; very poor
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Table 28. Preference for flavor of pear lactic acid bacteria fermented

juice with addtion of different flavors

Sensory ..
Flavor . D Description
properties

Health drink ++ oF7ke] 2yto] A
Wine + w9 oA dE I
Blueberry ot Gt ) ub
Raspberry e+ 933k FdolAnk o YA &S
Pomegranate +t Algte] AetA =AA
Ginseng + Weuky ek Q4 3k
Red Ginseng + AAl s A4 T e
Drink flavor + AT BEAE 2e
Wild Grape ++ &t ghekA) YAy
JuJube ++ y i st Ak
Lemon ot AFEEe dde #F
Herbal ++ e gyt At sekA) &
Herbal tea + obF et W2 oFx &
Japanese apricot 4+ 933t &3 ol oFgte] Alnk
Nulunggi + Faek T 1 &
Omija ++ gt} o] zslE o] FA kE
Persimmon-1 ++ o] M-St of&eA X
Persimmon-2 ++ 23 B gk
Lemon-lime ++ g SgE WA
Pear ot 33} gro] HA| &1 & o] &d

V" Preference on flavor of pear lactic acid bacteria fermented juice by flavor

addition of 0.1% , +++++ very good, ++++ good, +++ so so, ++ poor, + very

poor.
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Table 29. Preference for flavor of pear lactic acid bacteria fermented

juice with pear, blueberry and lemon flavors respectively

Flavor

. D Pear Blueberry Lemon
Sensory properties
Color 55+1.77 4.2%19 5.2%1.8
Flavor 56£1.8 54£14 6.0£1.3
Taste 6.0+1.9 6.0+1.8 6.1+2.2
Overall preference 5.9+2.0 59+1.2 6.6£1.0

Vg point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,
1 point ; very poor

? mean + std
so Ag W e A9 AolE: JHuA ekor 2w

2 oebdeh. %o 4% AE3e @R Wl 6040 1Y $5w
NEEE dehigon W 564, 2Ruele 547 ¢tk el 7

3 £Fe) % WF 60-6140% 2 Ho vpehhA ergrch AA A
QA BEe dolAE dlEFe] 666 A $reANT W BT
e 5950l ol Az  u Auges s Aol 7
g S5g NE4e HEIAAT WEn & Aolt ohd RAoE Huy

Qi e PR o SBo B4 Ayl A WFS 01% = Wt
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Table 30. Sensory properties of lactic acid bacteria fermented juice

with pear and different fruit-vegetables

Sensory properties” Color Flavor Taste Overall
Material preference
Pear only 60147 48+18 5120 53%19
Pear + Red radish 53+1.8  50£19  46+1.7 48+18
Pear + beet 50+1.2  51£15  46+19  46+19
Pear + Strawberry 54+1.3 5.3+1.6 5.1+2.1 5.1+2.2
Pear + Radish 6.3t15  54+£1.7 54+16  53*1.0
Pear + Lemon 5.0+1.2 54+1.2 5.1+2.4 54+2.1
Pear + Citron 53+14  50+£1.8 55*+1.2  53*1.0
Pear + Orange 5.6£1.6 5.0£1.3 5.6%09 5.4£09

Y9 point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,
1 point ; very poor

2
" mean * std
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pH

4.5

4.0

_|—@— Pear only
—# - Pear + 10% of radish
0.5 /{—m— Pear + 10% of strawberry
—&-- Pear + 10% of orange

3.5

0.0 T T
1.0e+11

1.0e+10
1.0e+9
1.0e+8
1.0e+7 4
1.0e+6
1.0et+5
1.0e+4
1.0e+3
1.0e+2
1.0e+1
1.0e+0
1.0e-1 I I

B. Lactic acid bacteria

Lactic acid baterial counts(CFU/ml/)

Fermentation Period(days)

Fig. 20. The effect of fruit-vegetables addition on pear

lactic acid bacteria fermentation.
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Table 31. The effect of orange and radish addition on sensory
properties for overall preference of lactic acid bacteria fermented pear

juice

Added fruit-vegetables Orange Radish

ear
Addied contents(%)
) only

Sensory properties’ 25 50 100 25 50 100

42 42 53 53 45 48 52

Overall preference 2
£1.27 #12 <+1.2 +14 +£15 =£19 =*1.0

Y9 point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,

1 point ; very poor

2
" mean * std

Ui s Aoz Yo 1 A4 A7 AE7t 7
vhE A Ao AFHAT. Fo Aol olgk AR daE vEh]
Aow HA AFFE 10% A% FEol Atk

2 M

H, AaFE H7betol HEA W FAt FRE Axsta A, 3
B g AAE Ve o B FE S A Btew o A3
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Table 32. Sensory properties of pear lactic acid bacteria fermented

juice added with different orange and radish contents

Orange Orange Orange

Orange .
10% 75% + 50% + 25% + Radish
°  Radish Radish Radish  10%
Sensory propertiesl) 2.5% 5.0 7.5%
Color 554117 53+09 55+06 6.0+09 6515
Flavor 4815 62108 53%£1.0 45+1.1 45%1.1
Taste 58+0.8 6.3%f1.2 52£16 45%14 4310

Overall preference 6.0£06 65+1.1 53£14 43+1.2 47+1.0

g point ; very good, 7 point; good, 5 point ; so-so, 3 point ; poor,
1 point ; very poor

2
? mean + std

Hjel H7hE = QA

w

Fo J)Fow B ou Aze] A4S oA

N

H7bEFe] 0~25% oz AA M7t el thax Fokow el wb
o o:MA Hrbge] 75~100% FFEo 2 wol HIbE Aol AR L&
Aoz FriEden I FolME Qux 75%, ¥ 25% H7hd 7§l
g sto] /b4 & Aoz HubHATE  AAA sEEe A E g
12 F FFol disl A 75%, F 25% FH7tetd

Fabt WEAZ Aol b Fe WS gk AwHoR HAAHQ
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60°Bx
59+15
6.1£1.6
51£1.7
49+1.7

45°Bx
5.4%2.0
5.6£0.8
49+14
4714

30°Bx
53+1.2
5.3%£1.0
55+1.3
49+14

Fresh
5.2+1.0
3.5+0.9
3.9+1.7
3.5+1.3

juice with different concentrates conc.

Concentrates conc.
Sensory properties
Color
Flavor
Taste
Overall preference
9 point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,
1 point ; very poor
) mean * std

1
2

Table 33. Sensory properties of reduced pear lactic acid bacteria

fermented
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Table 34. The effects of heat treatment on physicochemical

properties of pear lactic acid bacteria fermented juice

Temp.(T) Heating time pH °Bx
Non-heating 34 45
10 min 3.4 4.4

65 20 min 3.4 4.4

30 min 3.4 4.4

5 min 3.4 44

75 10 min 3.4 4.4

15 min 3.4 4.4

1 min 3.4 44

35 2 min 3.4 44

3 min 3.5 4.4

10 sec 3.4 4.3

95 20 sec 3.4 4.4

30 sec 3.4 44
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ZtEA Al pHe 7haA e &9k 7hd A 2 Al gbe]l A kglol 34~35
AER A Wt glden B= A 43~45 BxAER A9 W3t
it meEbA] 95Tl A 30% olsl, 85T A4 3, 75TelA 15, 65T
olA 30 olste] Aztem FhAA A= ostet 54 Wt A9
e Ao e

Table 35. The effects of heat treatment on viable microbial counts of

pear lactic acid bacteria fermented juice

Lactic acid Yeast and

Temp.(C) Hea'lting bacteria molds E. coli
time (cfu/ml) (cfu/mb) (cfu/nt)
Non-heating 2.0 x10" N.D. N.D.”
10 min 4.0 x10* N.D. N.D.
65 20 min 5.0 x10* N.D. N.D.
30 min 53 x10° N.D. N.D.
5min 20 x10° N.D. N.D.
75 10 min 2.0 x10° N.D. N.D.
15 min 4.0 x10° N.D. N.D.
1 min N.D. N.D. N.D.
85 2 min N.D. N.D. N.D.
3 min N.D. N.D. N.D.
10 sec N.D. N.D. N.D.
95 20 sec N.D. N.D. N.D.
30 sec N.D. N.D. N.D.

Y not detected at the level of dilution to 107
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Table 36. The effects of filtration on physicochemical properties of

lactic acid bacteria fermented pear juice

. Turbidity Color
Pt BX 6oonm)
Pore size nm L a b
non filtration 3.3 4.4 0.732 73.05 1.25 8.45
20m 3.2 4.2 0.724 76.08 1.23 7.69
3pm 3.2 4.1 0.644 78.33 1.05 7.22
0.65um 3.2 4.2 0.517 83.64 0.73 6.22

ofe] EF = filtere] pore size’t Ztobd = Stopx= AEFE vk
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Table 37. The effects of filtration on lactic acid bacterial
counts of lactic acid bacteria fermented pear juice

Lactic acid bacteria

(cfu/mb)

Pore size of filter

2.0 x 10"

non filtration

15 x 10"

20m

1.6 x 10"

3um
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Fig. 21. Lactic acid fermentation pattern with different
pear weights. O, @ : pH, [, B : °Bx , White symbol :
1 kg, Black symbol : 10 kg

A o2 FAbt wgeo] Mo g pH #A4ate 1 kg 9l & o] &
go] W& o] &gt AerHY tha wEA HPH
ouv tg FuHor AZEE pH 38 Ao Edste AR A9

At GE F7h Al QolHE A9 A WA

ok
i
ek
i
b=
td
=2
B
=
(@]
=

- 110 -



59 AFE OGFs

B w90 FAAE AT D

CRSRE

9

o]%

Fea e,

S

s ey

Kol
=

3L
=

H7re Al

of o]

155

bol ste

S

_?4

A3}= Table 383 7t}

)

o

E

o

el
wir
T
Jjo
Y

=

A A

- 1
1o L

3

i
2

o glo] WA 7]

3l &l

UbS

bAoA

A= wto] ReejgA
o= thal

o
T

o 7

—_

o
ha

=
=

4

o}

o]
=88

1

=

o]

%

of
ﬁo
l
N
Ho
iy
A

=
s

53!
&

%
N

o

o

7 7

A

ol
N

o} HA%E

o)
o

el
00

wmv..o

b
M
=
)

oF
T

o}

2}

- 111 -



Table 38. Sensory properties for total preference of pear lactic acid

bacteria fermented juices added various fruits concentrates

<
o

. Sensory o
Fruit concentrate D Description
property
Apple +H+ ghel & Wyl =AX A S
Peach e S o
Pear +H+ ZbE g gbol A RE YA A 02 A A=
Strawberry ++ Al st gL =
Melon REERI ko] Wl =&
Kiwi ++ 2lubo] wf-g- 73}
Lemon et AFEEshal skl
Japanese apricot + o9 ZFst gk sk &
Grape ot Sb2 vl Fout Aol A W
Banana ++ w718t A EeE g
White grape ot g Z-Esk gk Az = o Ekgl S
Y Preference for flavor : +++++ ; very good, ++++ ; good, +++ ; SO So,
++ § poor, + ; very poor.
N W7t AR b T WAE B wMrE fE u
of, Mz FEAS 7}7h 1, 15, 2, 3% A A T F¢H 7End
st #sg ket Ay=  Table 393 2t}
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Table 39. Sensory properties for total preference of pear lactic acid

bacteria fermented juices with different added contents of fruits

concentrates
Contents
. 1% 1.5% 2% 3%
Fruit concentrates
White grape 6.5+1.6" 6.5+1.0 7.0+£0.6 6.3+t1.4
Lemon 6.0£14 4.8+2.2 45+0.6 48+15
Peach 51«£1.3 59+1.1 49+1.7 4716
Melon 6.2+1.9 6.0+£2.3 6.0£2.0 5.6+2.3

v Sensory property for overall preference, mean * std, 9 point ; very good,

7 point, good, 5 point ; so-so, 3 point ; poor, 1 point ; very poor
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Lemon
1%
59+1.1
49+1.2
47+1.0
7} STt

]

6.4+.1.1
I

o

Melon
1%
5.6£1.7
6.1+£1.2
54+1.4
5.6£1.3
Hog

o°
T

==

7} 70802 b =4

o

-+

Peach
1.5%
47+1.1
6.3%1.0
6.4+0.8
6.3+0.8

ES|

et 7

grape
2.0%
7.0%1.2
6.1£0.9
7.3%1.1
7.0+0.8

White

e 644 o2 Hlu

[e)
24

Fruits concentrates
Vg point ; very good, 7 point; good, 5 point ; so—so, 3 point ; poor,
1 point ; very poor
g2 5=

Sensory properties
Color

Flavor

Taste

Overall preference
" mean * std.

2

Table 40. Sensory properties of pear lactic acid bacteria fermented
juices with different fruits concentrates
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Table 41. Sensory properties for total preference of pear lactic acid

bacteria fermented juices added different medicinal plants concentrates.
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Table 42. Sensory properties for total preference of pear lactic acid
bacteria fermented juices with different added medicinal plants

concentrates contents

Contents
o 0.5% 0.8% 1.5% 2%
Medicinal plants conc.
Mokwa 6.3+1.7"  5.0+00 50414  45+1.0
Yeonggi 6.3£1.0 55+1.7 4.3%1.9 3.0£14

b Sensory property for overall preference, mean = std, 9 point ; very good,

7 point; good, 5 point ; so-so, 3 point ; poor, 1 point ; very poor
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Table 43. Sensory properties for total preference of pear lactic acid
bacteria fermented juices with different added red ginseng

concentrates contents

Contents of red ginseng

. 0% 0.2% 0.5% 0.8%
Sensory properties
Color 6.3+1.0 5.0+1.2 45+1.3 3.8+1.7
Flavor 6.3x1.0 55+0.6 5.0£0.8 48+1.3
Taste 5.8+£0.5 55+1.3 3.8%€1.0 25+1.3
Overall preference 5.8+0.5 55+1.3 3.8+1.0 2.8+1.7
g point ; very good, 7 point; good, 5 point ; so—-so, 3 point ; poor,
1 point ; very poor
? mean + std.
o A3 A sEe 4% She) 4@ %w For st A
o] F7tgte] wet B A FH 5ol AA HwA= AoE YE S
1w 53] 05% ol H7ME AS A & ul A Vs E BF 504 9]
srolAch. 02% A7k ASolE AR 50~558 Hrel wEd 3
< YERR AT
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Table 44. Sensory properties for total preference of pear
lactic acid bacteria fermented juice with different dilution

ratio with water.

Addition of water (%) Preference
30% 5.0+1.4"
40% 6.2£1.3
50% 6.7£0.8
60% 6.4+1.3

mean * std., 9 point ; very good, 7 point; good, 5 point ; so-so,

3 point ; poor, 1 point ; very poor
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Table 453 2t}

Table 45. Sensory properties for total preference of pear lactic acid

bacteria fermented juice with different mineral contents

Treatments I I m

Mineral composition(mg/ ¢ )

NaCl 700 603 380
KCl 373 298 186.5
MgCl: 51 41 255
Citrate + Na 2941 2353 1470.5
Lactate - Ca 308 246 154

Sensory property 63419V 6.3+1.0 7410

for total preference

Y mean + std., 9 point ; very good, 7 point; good, 5 point ; so-so,

3 point ; poor, 1 point ; very poor

I A3 mulE o] At ow Wol HtE AT [ 0o ¢
A 7EEE 63 Holdoy Ay I By wdE HubES 50% =<
A Mo 4% 7449 vlud £ 7|a=s JeERl Ao

oj/del Aol met Axz= S5 FH e wf Akt FEEE Y

o

g3t AA v HF7bEFe NaCl 380 mg/ ¢, KCl 1865 mg/ ¢, MgCls
255 mg/ ¢, Citrate - Na 14705 mg/ ¢, Lactate - Ca 154 mg/¢ = 3}¢]

g Axstgon Folu g GRE Qw w) FAT BEEE) 5
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Table 47. Final recipes of lactic acid bacteria fermented prink

products using pear
Products 1 2 3 4 5
Pear fermented juice(m{) 1000 1000 1000 1000 500
Pure water(m{) 500
High fructose syrup(g) 90 70 80 S0 70
Citric acid(g) 0.58 0.58 0.58 0.58 -
Ascorbic acid(g) 1.0 1.0 1.0 1.0 1.0
Vitamin Bi(g) 0.003 0.003 0.003 0.003 0.003
Vitamin Ba(g) 0.003 0.003 0.003 0.003 0.003
White grape concentrate(g) 20.0
Yeonggi concentrates(g) 5.0
Red ginseng concentrate(g) 1.0
Pear flavor(m{) 1.0 1.0 1.0 1.0 1.0
NaCl 0.38
KCI 0.1865
Mineral(g)  MaClsy 0.0255
Citrate - Na 1.4705
Lactate - Ca 0.154
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Fig. 23. Lactic acid bacteria fermented drink products

using pear.
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Fig. 24. Changes on pH and titrable acidity of pear
lactic acid bacteria fermented juice products

during storage at 4C.

white symbol : pH, black symbol : titrable acidity;

O,@® : plain, V,¥ : addition of white grape concentrate,

(1, : addition of Younggi concentrates <, 4 : addition

of red ginseng concentrate, A ,A : addition of mineral.
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Fig. 25. Changes on °Bx of pear lactic acid bacteria
fermented juice products during storage at 4TC.
O,® : plain, vV, ¥ : addition of white grape concentrate,
Ol : 95 F&E 371 O,@ : addition of red ginseng

concentrate, A A : addition of mineral.
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Table 48. Changes on color of pear lactic acid bacteria fermented

juice products during storage at 4TC.

Storage(days)
Products  Color
0 3 6 9
L 76.69 75.53 72.78 69.40
1 a =7.74 -4.19 -3.13 -2.91
b 11.04 17.36 17.30 17.92
L 76.27 75.02 73.53 63.98
2 a -4.34 -3.27 -2.99 -2.27
b 16.52 15.89 16.24 16.50
L 75.42 75.15 71.06 69.51
3 a -4.29 -3.68 -2.47 -2.72
b 17.97 17.94 1751 18.04
L 53.25 58.28 54.99 52.02
4 a 4.46 4.34 4.82 4.81
b 27.21 29.57 28.12 26.73
L 79.42 79.40 79.31 78.96
5 a -6.89 -6.38 -5.92 -5.76
b 12.22 12.98 12.86 12.90

Products : 1 : plain, 2: addition of white grape concentrate, 3: addition of
Younggi concentrate, 4 : addition of red ginseng concentrate, 5 : addition of

mineral
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Fig. 26. Changes on lactic acid bacteria counts of pear
lactic acid bacteria fermented juice products during
storage at 4TC.

O,@ : plain, V,¥ : addition of white grape concentrate,
(1, : addition of Younggi concentrates <,4 : addition

of red ginseng concentrate, A A : addition of mineral.
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Table 49. Precipitate formation of lactic acid bacteria

fermented pear juice during storage with different

xanthane contents
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