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SUMMARY

I. Title

Studies on the preparation and preservation of fermented fruit and

vegetable juices

II. Objective and Significance

This study was carried out to develop mixed fruit and vegetable juices
which have good quality and longer shelf life. For this purpose, mixed fruit &
vegetable juices were prepared and converted to fermented juices using lactic
acid bacteria to reduce the undesirable taste and flavor of raw fruits and
vegetables, and then fermented fruit & vegetable beverages with animicrobial

activity were also prepared using bacteriocin-producing culture.

Mixed fruit and vegetable juices with high preference are prepared by the
combination of fruits and vegetables useful for the prevention and treatment of
various diseases. The unstability of juice during storage is expected to be
prevented from reducing chlorophyll content and from inhibiting the formation
of haze and undesirable sediments.

In recent years, food processing has undergone technological advances

which include minimal processing of fruit and vegetable juices. Commercially
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heat processing has been employed to preserve fruit and vegetable juices.
With heat application, fruit and vegetable juices undergo color degradation,
formation of undesirable sediments and decreases in contents of nutrional
compounds. Therefore it is necessary to develope a decontamination method

instead of heat processing.

Fermentation may increase the functionality of agricultural products.
Especially, lactic acid fermentation is of worth to improve the quality of
beverage foods because of its advantages such as the production of acid-taste
and unique flavor, the inhibition of putrefactive bacterial growth, the control of
pathogenic bacterial infection and the improvement of storage quality.

The fermentation properties of vegetables and fruits can be changed by
various factors, such as the pretreatment of raw materials, addition of sugars
and sodium chloride, pH and temperature, etc. Generally, most of these factors
affect the lactic acid bacterial growth rate and physiochemical properties of
fermented foods. Therefore it is necessary to investigate how these factors
affect the fermentation of fruit and vegetable juices. Besides, necessary are
the putting in of additives, aseptic treatment, or refrigeration to prevent the
overproduction of lactic acid bacteria and to prevent the growth of yeast and

aerobic bacteria during storage.

The lactic acid bacteria, widely used in the fermentation and preservation
of foods and beverages have been to produce a number of different
bacteriocins. Bacteriocin, especially nisin has been used for dairy products and

canned foods in many countries as a natural bio-preservative, but not in
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Korea.

If fruité and vegetables which are inexpensive and abundant products in
Korea, could be processed to fermented products by bacteriocin-producing
lactic acid bacteria, the products will have improved nutritional value and taste,
and also retains antimicrobial effect on spoilage organisms. Fruits and
vegetables contain significant amount of vitamins, mineral, and dietary fiber so
that they can be processed as healthy fermented bevefages.

Developing of Korean style beverages is important to replace imported
sports drinks or carbonated beverages which is popular to the younger
generation. The results from this study also will provide further opportﬁnities
for new and novel application of bacteriocin in 'processing or preservation of

Korean traditional foods.

III. The scope of this study
1. Preparation and lactic acid fermentation of mixed fruit and vegetable juices

A. Preparation of mixed fruit and vegetable juices and storage quality
1) Extraction and mixing of fruit and \?egetables
2) Determination of mixing ratio of fruit and vegetable extracts
3) Aseptic procedure of mixed fruit and vegetable juices and storage
Stored for 8 weeks at 5C and 25T after ultrafiltration or heat
treatment for 15 sec at 96TC.

4) Analysis : pH, titratable acidity, organic acids, free sugars, total solids,
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reducing sugars, viable cell counts, color values, enzyme activity, and

L-ascorbic acid

B. Changes in chlorophyll contents and color values, and cloud stability
1) Changes in chlorophyll content and color values
(@ Chlorophyll analysis : SPD-M10A
@ The effect of centrifugal force and thermal treatment on changes in
chlorophyll content and color values : Centrifugation at 500, 1,000,
5,000 and 10,000 xg after thermal treatment for 15sec at 96C
® The effect of mixing ratio of fruit and vegetable extracts on change in

pH, chlorophyll content and color values

2) The effect of addition of browning inhibitors on change in color value
3) Changes in turbidity during storage of mixed fruit and vegetable juices
D Formation of haze by addition of protein (gelatine, proline and
polyproline) and polyphenol (catechin, tannic acid and chlorogeni acid)
in a model system(5, 25 and 95T)
® Formation of haze in mixed fruit and vegetable juices by addition of
protein and polyphenol sources
® The effect of centrifugal force on changes in turbidity of
mixed fruit and vegetable juices during storage
@ Analysis of phenolic compounds in mixed fruit and vegetable
juices by TLC
® Determination of amino acid contents in mixed fruit and

vegetable juices by HPLC
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C. The lactic acid fermentation and storage quality of mixed fruit and
vegetable juices
1) Identification of lactic acid bacteria isolated from Dongchimi juices
2) Selection of lactic acid bacteria
3) Determination of fermentation condition of selected lactic acid bacteria
(D The effect of mixing ratio of selected strains and initial
amount of inoculum on fermentation properties of fruit and
vegetable juices
@ The effect of sugars and sodium chloride on fermentation
properties of juices
® The effect of fermentation temperature on the lactic acid
fermentation and quality of the mixed fruit and vegetable juices : 5,
15, 25 and 35 C
@ The effect of pretreatment on the coculture of lactic acid
bacteria and quality of mixed fruit and vegetable juices

4) The storage quality of fermented fruit and vegetable juices

2. Preparation of the fermented fruit & vegetable beverage using bacteriocin or

baéteriocin—producing culture
A. Selection of proper materials and characterization of natural ‘fermentation

- Selection of fruits and vegetables for beverage preparation

- Determination of the microbial flora(lactic acid bacteria, coliforms,
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yeasts) in the mixed materials
- Identification of lactic acid bacteria isolated from the mixed materials

- Characterization of the isolated lactic acid bacteria
B. Preparation of fermented fruit & vegetable beverage

1) Selection of starter cultures to prepare fermented fruit and vegetable
beverage

- Lactic acid bacteria to carry out LAB fermentation

- Bacteriocin-producing strain to provide antimicrobial activity

- Yeast strain to improve the flavor and taste of beverage fermented by

lactic acid bacteria

2) Determination of the optimum conditions for fermentation and

production of bacteriocin

3) Compare several characteristics of the frit & vegetable beverages

fermented by different starter cultures

4) Measuring the antimicrobial effect of bacteriocin containing beverage,

which is produced by bacteriocin-producing culture during fermentation

C. Characteristics of fermented‘ frit & vegetable beverages using

bacteriocin—producing lactic acid bacteria and yeast :
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organic acids, free sugar, vitamin C, mineral content, volatile flavour

components, and sensory evaluation

IV. Results and Suggestion for practical use

1. Preparation and lactic acid fermentation of mixed fruit and vegetable juices

A. Preparation and Characteristics of mixed fruit and vegetable juices

during storage

Mixed fruit and vegetable juices which were composed of apple, carrot,
celery, watercress, jujube and lycii at the weight ratio of 3 : 3 :1:1/2 :1:
1/2 were heated for 15sec at 96C or filtered through a ultramembrane filter(MW
cutoff value 30,000) and stored for 8 weeks at 5 and 25°C. The initial pH was
4.83~-4.85 in the control and the heat-treated juices and 5.85 in the ultrafiltered
juices. The ultrafiltered juices showed lower contents of soluble and total
solids, reducing sugars, free sugars and organic acids than those of the control
and the heat-treated juices before storage. During storage the control juices
showed decreases in pH, reducing sugars and L-ascorbic acid, an increase in
lactic acid and the change in color by enzyme action, more severely at 25T,
while the heat-treated juices and the ultrafiltered juices did not show
remarkable changes in their composition. The storage life of juices was able
to be prolonged by thermal treatment and ultrafiltration, whgn followed by low

temperature storage.
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B. Changes in Turbidity, Chlorophyll content and color

To investigate the effect of thermal treatment and centrifugal force on
changes in chlorophyll content and color, the mixture of celery and watercress
at the ratio of 2 : 1 was heated and centrifuged at levels of 500, 1,000, 5,000
and 10,000xg. The content of chlorophyll a and b and hunter value of
-a(greenness) decreased by thermal treatment and centrifuge treatment with an
increase in g values of centrifuge. Addition of the extracts from fruits and
vegetables such as apple, carrot, jujube, and lycii to the mixtire of celery and
watercress decreased the content of chlorophyll a and b due to reduction of pH
with storage period, resulting in an increase Qf pheophytin a and b
content levels. The trend was more remarkable with the addition of carrot.
Therefore, considering change in color due to the unstability of chlorophyll, it
is expected to reduce browning during storage by the adjustment of the

mixing ratio of raw materials and centrifugal force.

Single or combined effects of proteins and polyphenols on cloud stability
were investigated with a model system of buffer. The formation of haze in
buffer was remarkably induced by the addition of gelatin and _peptide—type
proline as proteins and tannin and chlorogenic acid as polyphenols. The
formation of haze was increased synergically with combined treatment of
gelatin plus tannin or chlorogenic acid and polyproline plus tannin or
chlorogenic acid. Protein and polyphenols induced the formation of haze in
juices which was partially prevented by centrifuge and ultrafiltration. The

composition of amino acids and polyphenol compounds in mixed fruit and
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vegetable juices treated with cent-ifuge and ultrafiltration was investigated.
The major amino acids were aspartate, asparagine, glutamate, glutamine, and
proline, and the major phenolic compounds were p—cummaric acid, vanillic acid,
caffeic acid, chlorogenic acid, epicatechin, (+)catechin, quercetin, and kaempferol.
The content of these amino acids and phenolic compounds showed the highest
in nontreated juices. It is thought that these amino acids and phenolic
compounds effected the formation of haze. In conclusion, centrifugal treatment
and ultrafiltration of mixed fruit and vegetable juice may be useful for
beverage stabilization by inhibiting the formation of haze and undesirable

sediments.

C. Lactic acid fermentation and Storage quality of mixed fruit and

vegetable juices

Fifteen groups of lactic acid bacteria were isolated from Dongchimi juice
that was fermented by a conventional method. The lactic acid bacteria from
each group were separately inoculated into mixed fruit and vegetable juice
which was composed of carrot, apple, celery, watercress, jujube and lycii at
the weight ratio of 3:3 :1:1/2:1:1/2. The mixed juices were fermented
for 9 days at 25C to examine growth rate, acid-producing ability and flavor.
Three strains, Leu. mesenteroides M5-17, Lc lactis M30-11 and Lb.
cellobiosus Y30-1 were selected as starters for lactic acid fermentation of

mixed fruit and vegetable juices.

The mixed fruit and vegetable juices inoculated with the mixture of three
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selected strains were cultured for 9 days at 25°C in concentrations of several
sugars and sodium chloride. The optimum composition was determined to be
0.01% starters, 15% fructooligosaccharide, and 0.2% sodium chloride in mixed
juices. The best fermentation period, based on sensory evaluation, was 3
days, at which pH level was 3.62.

The mixed fruit and vegetable juices were cultured under the optimum
composition mentioned above for 27 days at 5, 15, 25, and 35°C. At 5 and 157,
viscosity of juices increased with fermentation time due to the formation of
dextran, which devalued the quality of the juices. The formation of dextran

was prevented by using isomaltooligosaccharide instead of fructooligosaccharide.

To investigate the effect of pretreatments on lactic acid fermentation, the
mixed fruit and vegetable juices were either centrifuged at 10,000xg for 15min,
or heated at 96°C for 15 sec or filtered through ultramembrane filter, and then
cultured for 4 days at 25C. Among the treatment samples there was no
difference in acid-producing rate and sﬁgar utilization ability. Ultrafiltration
delayed the growth of lactic acid bacteria and production of lactic acid,
therefore found to be an unsuitable pretreatment.

The mixed fruit and vegetable juices containing 15%%
isomaltooligosaccharide and 0.2% sodium chloride were fermented by the same
starters as above for 3 days at 25 or for 6 days at 15C. The fermented
fruit and vegetable juices after ultrafiltration or thermal treatment were stored
for 8 weeks at 5° or 25C. The fermented juices contained 3 species of
free sugars. Ultrafiltered and heat treated juices showed an abrupt decrease

in vitamin C. Their colors changed into brown during storage. But in the
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naturally fermented juices and non-treatment juices, which contained live lactic
acid bacteria causing an anaerobic enviroment, the destruction of vitamin C
and browning were less. Sugar content, however, decreased abruptly,
especially glucose and fructose as monosaccharides and sucrose as
disaccharides.

In fermented juices 58 species of volatile compounds were detected. A
specific odor was formed as a result of thermal treatment. Flavor was lost

partly due to by ultrafiltration.

In conclusion, it is highly possible that fermented fruit and vegetable juices
with superior preference and storage quality can be developed when the mixed
fruit and vegetable juices containing 15% pure oligosaccharides or mixed
oligosaccharide with low level of mono- and di-saccharide and 0.2% sodium
chloride were fermented by mixture of Leu mesenteroides M5-17, Lc. lactis
M30-11 and Lb. cellobiosus Y30-1 for for 3 days at 25C and followed by

centrifuge without thermal treatment or ultrafiltration.

2. Preparation of fermented fruit & vegetable beverages using

bacteriocin or bacteriocin-producing culture

Radish, potatoes, ginger, apple, and jujube were selected as materials for
preparation of fermented fruit & vegetable beverages, on the basis of
nutritional and functional properties, convenience of supply, and economic value.

Microbial flora in the mixture of materials were as follow ; total viable counts



9.8 x 10° cfu/mL, lactic acid bacteria 1.7 x 10° cfu/mL, coliform bacteria 4.4 x
10° cfu/mL, and yeasts 7.7 x 10" cfu/mL. Nine species of lactic acid bacteria
were identified in the mixture of materials, and they did not produce sufficient
acids to inhibit growth of coliforms by natural fermentation of the mixture of

materials at 20C.

Leuconostoc mesenteroides and Lactococcus lactis 11454 which 1s a
bacteriocin-producing strain, were selected for preparation of fermented fruit &
vegetable beverages as starter cultures. Saccharomyces dairensis which can
grow at low temperature and produce flavor compounds were isolated from the
mixture of materials and were inoculated for post fermentation to enhance

flavor and taste of fermented fruit & vegetable beverages.

Production of bacteriocin by Lc. lactis 11454 during fermentation of the
mixture of materials were affected by several conditions such as pH and solid
content of the materials for fermentation. Optimum conditions for fermentation
were established to produce bacteriocin during fermentation. The antimicrobial
activity of nisin, a commercial product of bacteriocin, against lactic acid
bacteria for fermentation were affected by strains and food components.
Certain speéies of lactic acid bacteria were not inhibited in certain foods
retained nisin product. It is not clear whether lactic acid bacteria became

bacteriocin-resistant cells or bacteriocin lost its antimicrobial activity.

.The growth of Listeria monocytogenes, Staphylococcus aureus, and

Streptococcus mutans were completely inhibited in fermented fruit & vegetable
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beverages prepared by bacteriocin producing culture. The antimicrobial activity
of bacteriocin in fermented fruit & vegetable beverages was retained for more

than 50days.

The major organic acids in fermented fruit & vegetable beverages
prepared by bacteriocin producing culture and yeast were lactic acid, citric
acid, malic acid, succinic acid, and acetic acid. Sugars detected in fermented
beverages are glucose, fructose, and sucrose, and the amount of sugars in
beverages decreased rapidly during post-ferementation by Saccharomyces
dairensis. Content of vitamin C in beverages has not significantly decreased
during storage. Ca, K, Mg, P, Fe, Zn, Cu, and Mn were detected in fermented
beverages as mineral components. Volatile compounds identified in fermented
fruit & vegetable beverages were 13 alcohols, 6 esters, 3 acids, and 6 ketones.
Post-fermentation by S. dairensis significantly has improved flavor, taste and

total acceptability of fermented beverages.

As the outcome of this research, fermented fruit & vegetable beverages
which contain various organic acids, minerals, free sugars and vitamin C, and
retain unique flavor and bright color, in addition to antimicrobial activity were
prepared using bacteriocin-producing lactic acid bacteria. It is expected that
this beverages could be developed as a Korean style thirst-quenching beverage
if mineral concentration could be balanced equivalent to that of body fluids.

The results from this study can be used as fundamental data for domestic
food industry to apply bacteriocin a natural bio—food preservative‘. However,

Much more further researches have to be followed for new and novel



application of bacteriocin in processing or preservation of Korean traditional

foods.
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o} B3 cloud lossE £0]7] 9§ |F =2 clouding agent AN g A AP,

¢
i

F

3% 228 A%, 52 AP 5o a7 You ol WY w5 A
Je #AHS AR Yk

a7, 99l 9F 5o $EE BT gudsn Fods 2UEL THED
ged ol5e 2Tzol= Aol PR P VIV EAY FUE A
ANAD =277 B A7) o] R ANE AL Fay) WEel A% F
wuAs Beislze] $RWES o[S9 AW, haze WAl NF olHE AF

g FAHN T AFFEE ARsed Fa¥ 4ge FA”

e

mE gwAsn ZwEs 3PEo] haze A FoJse RS ofddHl 53
proline®} proanthocyanidino] Ars}d wl7bU &3 wldshs diztyEol 2s|A haze
o ARE2S FHIGE Bust AdP? Siebert TP vuA-ZYAE A
o 79 ARYL S2AFolY 254 Aol HusRen Hsu §PL X
TFA9 ¥ Fol EFAAL FA 8] YA E 12,600-30,000D 2 g A3
of ¥ot3 %X Hoon S & -l 8o J43 A A7
254 Aol 43T B

= ae] A FAoA chlorophyllel ol & ke Wihe 2
71ZrEe B 7SS BAol Holgth FA A8t chlorophyllel
RAFASA Asure e 2AAING FHo] Ay Aol /2 HF AAA
2 Zgate AP AEAE 5 A FEAWN R Fddol AR
53 Yo®® wd AFNPAME FAY: FA AAAZE o= 3

S
o}

ot Chlorophyll as%t b= Mg ©]2& $#381 & tetrapyrrole phorbin®

=2 QA S 7tebd Mg oo 2709 Fao)ed &3t Z 49l pheophytin
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o7 dFG®  Chlorophylle] EHAZE A 271Xz FERI=H RAAA7}
Mg'ol€2 9ol pheophytin®2 BIUF TA phytol chain®] 22z
pheophorbide”t A =& Zlola WAL phytol chaine &7t dx Yojr}
chlorophyllide® ®#® o pheophorbide’t B4 =& 7 Zo|tk®™%  Chiorophyll
EZ%E phytol chain?] ®2& 384U 74583 chlorophyllased & A A
ool o8] LAdt™ Chlorophylle] pheophytin pheophorbide® 3% W
HE 2F M oz Mo| uiAEM 2H|AEAA A AR Wol5 o) )
Hoh 7HE FolE AL Sa0L9 WA WAE7] Yt dX7] AN <&
e AAY LAFEE o839 pHE ¥Eol: WHS o838l $tu HTSTOU
chlorophyll& &EA®3]3ld chlorophyllideZ H3A7E HHE o] &stPorl &
A EY 548 FASeHE 25 48R 2tk -a e AT 2R
N 4+2 o] gttt Hayakawa 5™e
—a/b @& oPAMe] NS E&ENFE AAs = Al 83 Y D Gnanasekharan

 EUEE d4o2 AF F Axel wWss dk

>

i

z
k1
U
i
o
£
s
el
e
e
i
i)
-

oY

=2

49 dstet A% F 71s4Re] B4, 2P AW Yo, 2 AT
248 213 JY4Lo] FRon o

¢ ddslel TYRAF2E VED AFF) A4F 4RA%Y He wa, 9w
A4 A 9Ue FHAT FARES ngs] AFL W Yok
Agel Wgol M FE4o] £ FAFAE AZST AFF FAF2Y A
= 7} 2 4%e mAE chrolophyllsl £ WHARS zAlsio
Chlorophyll& 22 #4402 Aste] A% 3 4 2AL opr|sh o8 o
Aste HUEE ¥ EdRE AUY $7 9o may BAFse 9
@4 FY54¢ eistol chlorophyll AAe) &g ZWLAt AL S ok 5



t 85 daty HEst I ARE Eudes vlojrh

drHoz B daE TAAHYE Foto vjAEY aL8HoR AFE
A 7l%e) F7tEE A9 8o 53 AATEE TAAAYAM Ad=EEe A
o £5% g, AZAEL, Fuy e TS gA, WAY F FE 9Al, 28z
A8 712X 2HE QAR AFAY Fo T Y WEo] /ML &

o] o]g5o] gom $H8 WEAZ LAFY AZRoE o]gHT JYF

W

7 %), sauerkraut, pickle S olA+ 2R x719 Leuconostoc mesenteroides’}t

Wastel 24 L BAAE AHYLEH B2BP] Fastd 714 4
2

9 E 8 2 Achromobacters, Flavobacterium;, Pseudomonas? 52 £714 9
Aol AejE L, EE& F7)dE StreptococcusZol 4t FTAS F Hg7l 3y
HEA RAle) Z713 RAMY NZAF Leuconostocd S ZAAFH T WA Rabd

i
Ql Lactobacillus plantarum3 Lactobacillus brevis 5°] 8 RAFo =2 z 43}

ARE fresiAl 2 2Ry 2a B0 59 APy 301 AlEa R

£

e 7142 st AR 4o pHrt A$HIL AXY F¢ FA Bulse
axol o8l 2R FAI AEy ool WaA

Mol saverkrauts] Z¢ WA GAo] we Bojste WA Fo| tEol %
HA 1 gled 27 dAldE Lew mesenteroides, SR AEHAONE Lb. breuis,
Lb. plantarume) #esht wiA2H & 2xo d#FolME Streptococcus
faecalis$t Pediococcus cerevisiae7t VYEIUD tjREe] 2g 2% 2 E =
A 2E %79 Leu mesenteroides7t WEZA F4, @47t~
Z3E doA utHAEA B T FA g R A3 A4 A A B
sota B asAg

B AALEANRS wW BAsE @A Fe 1p plantarum, Lb.
brevis, Strep. faecalis, Strep. faeéalis var. liquefaciens, Leu. mesenteroides,

Leu mesenteroides subsp. mesenteroides, P. cerevisiae, P. pentosaceus,
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Aerococcus sp., Enterococcus faecium, Lc. lactis subsp. lactis, Lb. acidophilus,
Lb. salivarius, Lb. sake, Lb. curvatus, Lb. cellobiosus, Lb. xylosus, Lb.
fermentum, Lb. casei, Lb. buchnerii 5°| U3, 7|43 AUnOHENo =
Micrococcus, Achromobacter, Flavobacterium, Pseudomonas, Staphylococcus?s
o] Ruslm glm, FrWB0MNas ane gug AutgRQ Debaryomyces,
Zygosaccharomyces®t YW  WAJAFFQ  Brettanomyces,  Candida,
Citromyces, Kluyveromyces, Pichia, Rhodotorula, Saccharomyces, Torulopsis<
5ol 9, FAHAJDL. AA E HAfY $ELEE Fo FUAFELS, TEREV|
Z7] AoldiME WMELEIE HLOE F2oE #TAG dAY Leuw
mesenteroides?t H5-A wAEC|Y LA FrldAME 20~-30Ce T2 LHEA
Lb. plantarum® Lb. brevis?t $A4 ©vlAEo]x, 10T ©|3te] A2EWE A= &
A ABASE Lactobacilli, Lb. sake, Lb. bavaricus 5°] A4 v|AEZ H1EH
i 9\14(47,49,52,54,64%6)'

HFAF L ZAX LEE GFAS, 989 AAY, &7 € ¥ ¥, YHERE,
2o FF% 2 5%, pH &5AY AL, BER AE, starter] AHE, EFHH,
A|A H7b ol we dE8d 5 Utk olEL UEE AT Ao dFgE

nAE QS I F AR LEA HriHe @ $EE 2 AAXEES

22 gS o TEAFY B A, Ak, g%, 23 AH, 4%, pH 9, #7114, 9
F 4% 53 2e BYNNH FAW v5H Ee] 2dcan mumy Yo

(48,66,67~71,72~87

AXNE A2 BEAINA FL& = T2oAN LaAd gro $A4d4
SEE AZe BY o AT A, B 42T 5 A Frjd L& 9
g oA F Qe RS go] ol BEHAA FL Hrig wAdTE
AFAFEE Bop¥P 0 9 FAgg ALdA BEAN AT T £E 2

2ola HEAZ A Po) Bl BAF AV FHY VAP e

v
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AT A GUBEHTEN D APNA B o A LEA T FrE A
Fo) Bojsts RAFES AYHA 54 o3 oprlg Rolg B & Atk
BAGEE BaY T Felste ZE viAge Buazd o A=s
o g8 BERES $2% /1A do opmxd, Mg 2 Frlde] EAF
WAl A dojute UFe wiHPozd Age F4P ol s, 183
o 2e o488 & A& FAF 8 %, ¥, MAB] 4%, KT 4 5

o] ods-ok_% HL—E—D}-”ZW“O”‘

rr

gAste 7k wages gm
Az m Aop'e,

B4 wEA dojus Fops A A4 wE @yl ALER, 74
njgEe] Qe HAVFAZ BHL AT oldre EAIE HAs
o AFHL FANA DA pH $EA AL wzae AL yeast
obo] U RFTNTID  gaww A WA bacteriocing] ApgEHIBITIR,
Co®sl T4 A B9 WM A urg @yl WA WA FA4ES
QAW W ggT; B AERFEEE, AxG 59 Fdge AW
Sof #g AFst AP QUch

2 dFolME FAE o) &¥ BALELSE AW AEHS TAS s

guet AEAMLLEAEQ FAuN RPEe #sm, 2 F AS5FH

2
o

i~

AR S, ol gl $E ANTS AL F EFHAAMFLAMY Ad A
Fo g 233 49, 9o F/EAR Fol WE, ZAEUR, AR, €4
g, g2l So] AAwE 5o F3 % AFSA uNE ERE A7, 2A
st
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G2 el g Nz a¥ol Box YW A9 BY, dkAE U=
2 88 F28 AZaAT. A22ME AR Suud, FuE dops
2, dez), 2AF F22 AU FYZAE 2B e Az g @
FAZE P, FIAE ASHAT. o)F I, A FAAE AB AxAE

&, 299 Y98 sH0ANN AT AL FASA AL
2. 989 F53 ZFY9) Mg

D A3 WA

2tzkel 488 T4, AT Fol SAA49 A olF wAoy A wrx

i

gkl AF A BE BoH 027 G2 0, 54 FBAN YA
o 7

+ B
#71% WAE AAS) ekl kAol 005N acetic acid® F7hehach

ofl
rl

= 0.05N acetic acid §H4E& o] &3l dH 712 slon gu=

12

P

A

oft

A, 0%, TR Bl 9o U4 FEQCBOA D @A B T ofuha
fom olsh go] WY RS =3F/(AR 2ZVNZ oh4, FEaqy P
=3 A9 mpAlel] ascorbic acidE 1,000-2,000 mg/crude extract(L)X 7}slo
bl WA 5 AE DUHE F2sa)

2) ZEde Wg

MiiE] 242 Table 1914 B whe} o] Abzh, B2, di3, F71ah, Aee,
ERUEE 3:3:1 % 11 %S HER EFT AL 7B (] T)
olel FA(/2)E © HAFARIOT) FMF(1/2), Fot=(1/5E o P71
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tHII+). R Abn, 229 HE&E 138 S0l 4449 HE& 2-25

W EA ) EREATHIVT):

Table 1. Mixing ratio of fruit and vegetable extracts

Vegetable & fruit | I 1] v
Apple 3 3 3 1
Carrot 3 3 3 1
Jujube 1 1 1 1
Lycii 1/2 1/2 12 1/2
Celery 1 1 1 2
Watercress 12 1/2 1/2 1
Angelicae Gigantis radix 1/2 1/2 1/2
Cabbage 1/2 1
Parsly 15 1/2

3. EgAAMF29 FEAY R AZEY

Az AFvE Y-S homogenizer2 # A3 F FAA (80 mesh)E o765

F 4FAe Astel 06T

o] 8o E20] 96T B WRE 15623 XA ddHq A At MW

cut-off value 30,000 (A7 <Uul2Ez, BUS 20008 ZZAAA &3t

ZAHAHL Fig. 1o Jepdidlt 718 =2 #9493 M2AE F28 25 mL vial
ol Wm WR3te 5°C 25CAA 853 A3 ATt

O g YEANEEZZ A E(10,000xg, 158)%
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Raw Materials
( Apple : Carrot : Celery : Watercress : Jujube : Lycii )
3 - 3 : 1 1/2 o1 D12

I
Washing & sorting

i
Pretreatment & crushing, separately
!
Mixing
. _
Homogenization
{
Refrigerated centrifugation
( 10,000xg, 15min )
!

Supernatant

| l

Ultrafiltration Thermal treatment

( MW cutoff value, 30,000 ) (96T, 5 sec )

| ]
l
Storage

(5C & 257T)

Fig. 1. Preparation of mixed fruit and vegetable juices and physical

treatment for storage



4. Chlorophyll &3 A<

1) 94 &3

EgHaF2e A8 F A2 chlorophyll & Fo)] 713 B2 A9}
Eujyg g dlXx21(100C, 30sec)d F FHFdn HAFAE IA(96T,
15sec)st o} 500, 1,000, 5,000, 10,000xgel A 1522 dARYs 45 AL 3
3t chiorophylle) &3z Mo ¥z e ARG,

2) A2 v

B Foo) AHEF ARE FFA AbF, B2, AYY+E0dE, dF+ T
A2 FRE 42 pHE 2331 A% % chlorophyll &%, Ao W3
g zAeQ. old ArE ATFRYH:EUYY-21)E WET2 &9 BTE
A:%=1:2,C—TLT‘:—A:1~}P+=1:-2,D%‘%:—A:%.—‘_L=1:2,E?%:—A:
2 =1:1,FFe A dF%F-F71A=1:1,GFE A: & =1:5 H7e 4
Ae-Srua AR FE o BE-FrA= 10202 0 (EERAF2)Y ¥
g2 wgsgen, ITE HTE Ay Axsd. BFE C DT o
# Wz72, EFE F7o 9@ d272, GFE H I7d @ dz72 A8
gl o},

5. Haze 347 X A}

D f4&9

EF}AF2E FAYTFL dAYTFR AR ZFZ 2,500, 5000, 10,000,
15,000xg°1]?~1 A Y3t 5T 25TANA 6043 %1%5}“5*1 gE 4 e F
s o



2) Haze ¥4 =249 Al2¢ 4A

0.02M phosphate buffer(pH 48)®¢] wwWaAYo 2 A gelatin, proline,
polyproines, Z2#H 59U 22 catechin, tannic acid, chlorogenic acid® %
2 @5 H7sAY Z2F( gelatin + catechin, gelatin + tannic acid, gelatin +
chlologenic acid, proline + tannic acid, proline + catechin, proline + chlorogenic
acid, polyproline + tannic acid, polyproline + catechin, polyproline + chlorogenic
acid )&t A7t& F 5, 25 %BTCAA 3087 HA§ F haze JEYHFEE A3
Aot

3) g AANF29] haze BZY

EgAMFLE FAUF, AAEYTA0,000xg), TFHAFFMW  cut-off
value 30,0000 %3l A| =3l gelatin, proline, polyproline, catechin, tannic
acid, chlorogenic acid® FE=®Z #HJI3 F 5 25 95TAAN 30837 Hx)31HA
hazeE f %% t}2 nephelometer(Monitek)E ©] &3t haze WAAARAETE =3}

At

S

Aoz @3, wag FAUAN FAFL o) £4 F ERFAF2
AEsel BTN 907 BN Das A4S, FUAT & B84
Y RATE AL, ALd 3% FNFL EFHAF2 EFYE
st} wrzt Adel ArlS WFLE Sol TyBAFAE wEel nAE Ans
zAtE HALEZAL dAsud A £ AA} EEnAF2e 2
AgEd W@ e AEAE SRR A APY FHzANA
gRAF2E BE F QALY IXY, BeloiF 59 TYHA ARAYE 2



Radish Fruit & vegetable

v v

Washed & sorted Washed & sorted
Fermented at Blanched in boilng water
5T for 50 days ~or 0.05N acetic acid

Crushed with ascorbic acid

v

Mixed fruit and
vegetable juices

Isolates (starter) > ¢
Fermented at 25T
for idays
! . Isolation of
lactic acid bacteria ' Selected isolates
* 1. Selection of
Fermented lactic acid bacteria
! — }
with at before after
- Sodium chioride - 5C -15T - Centrifuge - Thermal treatment
- Thermal treatment . .
- Sugar -25C -35T . Ultrafiltration - Ultrafiltration

I

W. Effect of V. Effect of | |y Efect of | | WI. Effect on
fermentation . )
sugar & salt temperature pretreatment storage quality

Fig. 2. Schematic diagram for fermentation of mixed fruit and vegetable

juices
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stel eEol e AF 3o FY SHL ZATOZA AFHY JH 71

Aol A $-73 GEAAAFAE A uz A (Fig. 2).

7. AV 9 Az

F(6X13cm, 671) 9 ZEH FHE AAsL ARl A& F EVIE AASR
285E B 4L FElgA WM 2hr B F 8lE Wz 3LE shal 5TelA
5043wkt ot

8 A ¥ E A

A& 05mE 0.85% NaCl 45meol @3t olg 104 =292 I4F AL
MRS agar(Difco)®} m-Enterococcus agar(Difco) ¥jx]o) zZtZz} =23}l spreader
2 EAAZIL 25Tl A 48AE wigFsd F & petri dish F 5-3571<] colony &
P A3t petri dishE A g3ty RHa# 9 colonyE £33, Z+ colony9
gram Y@M 3} catalase &S #AF & API 50 CH, API 50 CHLSC] Api
system(La Balme-Les-Grottes, France)2 Al&3le @3 EAS AN & 1 Z
#E API identification computer system (Bio Meriux, France)& %3] 332
3, 21 9 Bergey's Mannual of Determinative Bacteriology(lM)Q} YRz liBR
wel R Bzedd.

9. 4 RAAA A%

2t TFE PR o =2k 25T A 4822k Wik ¥ 2eld colony g 5
m¢ MRS brothol HFste] 25TolA 2443 wj¥e wjgALS obAl 5m¢ MRS
brothell 1% A F3te] 2aF w3t o] seed culture® EFAAF2ol 01%
&8t 25ToA 99Uz £ &3S, pH, {AHUAE, FRAHF S, coliform bacteria,

e S zAsT



10. A% A4 a2 43

) AggFel Efduest HEF
2

ool 25 2 Zd glucose, fructose, sucrose, fructooligosaccharide (7] 4),
isomaltooligosaccharide(HA) & HF D=7 20°Brix7t S A @42 Frbstz, A
2 A 232 F459 001%7F HA FFsted BTAA 9UdT LAY,

ool 55  Fructooligosaccharide®l 5%% 0, 10, 15, 20, 25, 30%(w/v)=
zA3t FAFo] H7pstn 25T 993 LEA AT

o HIIAZ|  Adugd e 2E do Hrlstd 2ad 7o 2av ¥5d
% HHg T2 Yo #5HstE AAsHH

3) 4 NaCDl H7
FructooligosaccharideE 15% %3 HAaF2o A9s=EE 0, 01, 02
04, 08%=Z H7Istq 25TeA 947t wigstEA pH AAMNE, RATF,

coliform bacteria® ZAsI1 7135 HAALS AA s
4) &3 =d AA

&% 3} 3] F A (fructooligosaccharide 15%, NaCl 0.2%)E 25ColA 443 Wi

FUAM JEE AAE NG BEHPAIE Fsn ade) pH &g o2
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EF A F 20 starter 0.01%, fructooligosaccharide 15%, NaCl 0.2%Z 27}
3o 5, 15, 25, 35T 9] 471 XA 27 S vi¥stn, v AL pH, HAHANE,

F7, HUY, AE, AR & wE, EAsc

11. £813 AZA g 23 FALE

Aok HDo] AFAE W@ 7)o 9 0.2%, fructooligosaccharide 15% &
drbete g Ze A& T F 15THA 1293, 25ColA 493 vt Ak,
HAFEE 15TAA 6U3E, 25TolA 32{} wE F oS3 22 AYE A

da el EFAANF2 e LEAAAF2E LAATFI 250m centrifuge
celldl 200mE ¥& F 10000%g2 1527 YE LA Rasgch

JE MR EFAAFE e DEAAFLE 4T YEIHEY F 45
HE BTN F20] 96T/t 2 WHEH 1523 /MG 47

g2l of 2 (ultrfiltration) JEYHE2 F9 BeAE BRI AAY
olF)E ol &3t 9o F(ultrafiltration) 3tk olw, UF membrane® GR61pp-
30,000 (Approxe cut off value MW)2 A& *}%6}93\3}

12. A7y .

dH 2, 7tEAE, FAqAY TEHAF2E A3 5~20me bial bottleol
HotM clamper2 W% F 5T 25TolA 852 AAeA}t. Starterg 4 F3}
A gn AALEE T F, starter® B HEF F, LFE F 6TAAM 15%

FGAYHPE AD 7, TE ¥ doing 72 TR ARHAL.
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13. EdAAF2 22 24

7). olshetn A}

1) F40]2%=(H) R HAP4E

A g 10mE pH meter(Suntex, model sp-5A)Z F40] 2% % (pH)

e
A
o
ro

2, pH 83°] € w71# 0.IN NaOHE 7}ste] A3t A& 100m3 0.IN NaOH
fAo] 4H Mg HHAEE e

NE 10 mLE 2%9)F 70 g dry oven(100-110T)ell A 3 3Fo] € o
7 AzAD F FAE FH3A Adsc

34992 A8 1 mLE FF5=2 1008 34 &< DNS(dintrosalicylic acid)
Moz AFsPtt AIFJAHL EFFF X=FE£4(02 - 20 mg/mL)E& UE

o} 73kt
5 w82

A& 15m¢E 10,000rpmoll A 2083 dA 3} A5AE Hetd 045um
membrane filter® 73§ ¥ oo 04mlS HPIC(Dionex)ol injectiond}ed Table 2
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o 2o zdoz Y RS

Table 2. Operating conditions of HPIC for determination of free sugars

Instrument Dionex BioLC
Column Carbopak PA-1 (anion exchange column)
Eluent A 150mM NaOH
B 150mM NaOH + 600mM NaOAc
Gradient 0 ~ 30% B in 30min
Detector ED 40
Flow rate 1 m¢/min
Injection volumn 0.4me
6) F714t

A& 15mE 10,000rpmol A 20837 LA AT F5HE A3t 0454
m membrane filter2 33 F o9 25uE HPLCO injectiondts] #4133 tt.
Z+8 & Aminex HPX-87H, &vlE Sulfuric acid(0.008N)E A&3t2e™ flow

rate€ 0.5 mlL/min, injection volume& 20u L2 ZA 3o AHFEA 5

7) L-ascorbic acid
A8 10 mLE F3t9 15000xgol A 1027 94 Rgstn 454E FHso
0.45 ym membrane filter® o333 HPLCZ BA434t. &L u-capcell NHy,
£l KHoPO4 : CHCN(1:3)2 Alg8-3lged flow rate2 1.5 mL/min, injection

volumee 204 L8 ZAslo AFEM G,
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8) Mx
A% & accessary’t F&¥ A %A (colorimeter, CHROMA METER CR-200,
Minolta) & A&t A8 ME& =AUt Color spacec Huter AAAY

L, a, b2 Ao &t

9 H=
dEae YHYLEERT)E FAHAAM HEA(viscometer BM, SANYO)E AH&

stad spindle No.22 100rpmoll A 287 AN IIEA F=E SHSAT

Table 3. Operating condition of HPLC for determination of chlorophylls in

mixed fruit and vegetable juices

Instrument Shimadzu LCI10AD

Column STR ODS-H0 4.6mm x 15cm, Shimadzu
Column tempeature 40°C

Detector SPD-M10A(Diode array detector), Shimadzu
Flow rate 1.0 mL/min

Injection volume 20 ¢L

Integrator Shimadzu C-R6A Chromatopac

Mobile phase
Solvent A - Methanol : Water ( 75 : 25 )
Solvent B - Ethyl acetate ( 100 )

Gradient table Time(min) A(%) B(%)
0 100 0
10 30 70
14 0 100
25 0 100
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10) Chlorophyll

A& 10 mLE #3834 acetone 15 mLE #H7Mstm 283 3 & He =
Whatman filter paper 13 42¥ o2 ougst I 95 mL AL flasko]l W
acetone 2 25 mLE AH&31 A 045m nylon sylinge filter2 o 3}3}o]

HPLCZ chlorophyll a®} b, pheophytin a® b& 243t (Table 3).

11) ZH&sE4
AE 10 mLE FFHRTE F4std 100 mL2 B34S ¥ 1 mLe 3o
Folin-Ciocalteu Al%F 5 mL& #H7I8tx 30%37r #4& o€ 15 mL9 sodium
carbonateE H7iste] & Ee thg FHTE 10 mLE HE&3t3 20ColA 24
F 765 nmollAM FZEE ZA3AY. EFEA2A gallic acidE Al
gRoer FHsERY 4 gallic acid equivalent( GAE mg/L (w/~v)E UERY
pele

2 A

12) =l =33E

A& 15mLo| methanold 718t 80% methanol &80 2 TS 3 60T Al
BFFESA FF3T. olo) ethyl acetate mLE 7}l &, sZalo Qe
8o  methanol& 7138ld  TLC plated] AAH&Qc. AALoja=
toluene/ethylacetate/formic acid(5:4:1)9} ethylacetate/formic acid/acetic acid
/water(10:1.1:1.1:2.7) & Ab&3std o @M A %oz Folin-Ciocalteu AL A}
T2 L2 A3t A8 2 FeCly/KsFe(CN)ex® 2+2} 1%, 2% +&
A RS EFY ERESAY FeClZ 05N HClo 5o Ab&38}%lt

oo
2
olN

2
filo

13) Fgwy
@y JFL Bradford Bl 93t Pt HBEFE

4k

Mg vz



< bovine serum albuming® A}&3E9c & ANE2E 01 m

-

i)
ol

2

A & o
5 nmo A &L

Aok 5 mL drbstd & He o oA 08D FAF F 59

=g FRsch

14) ofv| x4t

A& 5 mgs #39 6N HCI 15 mLE 713 o ©]E 110C 32704 24
Ay ZhRAAND A BYstd 50 mL AEZetxHd &7|n Bol25E AL
g ¥ 02 pg membrane filter2 o338l Pico-Tag WHo2 =3 A7
Zd-2 Pico-Tag(39 x 300 mm, Waters), A&7 UV(254 nm), 2P &5+ 40T,
°o]F} 2= 140 mM sodium acetate(6% acetonitrile)® 60 mM acetonitrile<
AHEslgen 307 Ao 2 ofniAbg EAEYT)

15) Cloud stability

A& 15 mL falcon tubed] AE8& ¥i ASEUoZRE ZA2HA 10
mLE # 3t 320xgolA 1083 dALHF F 1 45 AL # s Whatman
filter paper 4122 %31 660 nmolN FFEHS ZAsATh

16) Haze
A& 30 mLE 50mL falcon tubeol ¥ i 5 25 95C F&o)A 3087 w3
T} nephelometer® haze WAAEE =AY o™ ZAI}E nephelos turbidity

units(NTU)Z vl gl
| A 4 B B

BME XT R BM @429 ¥ dynamic headspace® &2 purge
and trap system%] Tekmar LSC 3000(Tekmar, U.S.A)S AF&3t ). 130Col A
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OB ARANA FFE HLY HYEES ¢33 AAT AEPGEmm OD.X
120mm)ell A& 5g& # &t 40T} +&3oAM Hopsie] 242 100m/mine] £=
2 3087 purgingsted IdEl FrMHEL 60~80meshe tanex GC(polymer
based on the 2,6-diphenyl-p-phenyl oxide)?} £33 F&#(12"X1/8" stainless
steel)oll &2 A7t ol line, valve, mount® &%X+= 100, 250, 40CZ 3t oH
stand-by temperature® 35CEZ 3. & F FEAAE Y8t 583 dry
purgingg AAAR, FHE F71EES BHAIY) 98t FAHUE 220C= oH
Jtdstm 225CAl A 38 2aAsHh. 23 F trap Wl dol e ¥
Ag AAs7 95t 220CAA 3087 conditioning Al th  EEFAF

vl A &

24 A7 YRS £4357] 9 GCo =1L Table 49 Zth

Table 4. Operating conditions for flavor analysis by GC

Instrument Hewlett Packard GC 5830 I plus

Column Supelcowax ™ 10 (60m X 0.32mm X 0.25 « m)
Oven temp. 35(10)-1.5-220(10)

Injector temp. 230°C

Detector temp. 250°C

Detector FID

Carrier gas 1.2m¢ He/min

Split ratio 1:10

Make-up gas He, 25m¢/min

Total head press. 12,5 psi

wEsAFAe $7148e BH WaE MRS Astel GC BE12

A2 FID9 response(area count)E AHE2%7](HP339%6A, Hewlett Packard, USA)
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2 2389 A9AQ goz et AFARIY 23 2PE zero-10,
attenuation=4, chart speed=0.5cm/min, area rejection=50,000, threshold=5, peak

width=0.04, range=1, signal=402.2 3} %t}

BI1MES EF 30‘:71*3-"&-% =A37) 93 gas chromatograph mass
spectrometer(GC/MS)E& AMg3to] Ztzhe] Ralg AEo] ozt AF2HEYES
o] wileynbs 138 library¢] spectrum¥ vl ste] 2289 HEE FA43A0. ol

A2 MSe & Table 59 2t

Table 5. Operating conditions for flavor analysis by GC-MS

Instrument Hewlett Packard 5972 series

mass Selective Detector

Column Supelcowax ™ 10 (60m X 0.32mm X 0.25 ¢ m)
Oven temp. 35(10)-1.5-220(10)

Injector temp. 180C

Detector temp. 280°C

Mass range 30~300

Olfactory evaluation GC¢ GC MSD2 &4% ¥ =g Z4zhe Y&
e #5HQ EA4L Uk GC columndl osiA 2elg HEL BATHE
7)(Olfactory detector, OD)9} £%0]23}71 % 7|(flame ionization detector, FID)Z
A7l o FIDO 239 peak 10| W7l Al#ste € #5H 8L #5537
Z794 £25E 4 HAE T O FA WA EXE VIedES &
Aqrr. #de AZESHANS RS A3 389 Fdol oAUE
o YA E TEF P
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o B2 vJAE A

Peroxidase 4% 02M acetate buffer(pH 5.40) 3.00 mL, guaiacol &
0.05 mL, A& 0.10 mL% 0.1% Hz0: € 003 mLE E&3t3 blankes =542
ZIELE st ERFEAR 436 nmollN FFE9 e Aty 1 7&rS
Adste g4 B84 7T 22 FAHL 18704 FF = 0001 2742170 A

€ 1 unitE 3Qch

Polyphenol oxidase &4 0.2M catechol 0.2 mLE 3 mL cuvetted] Y3 50
mM U3 4F 8 A(pH 7.5) 22 mLe} A8 1 mLE 718t 420 nmol Al Al Zke] uw}
€ F3=9 W3dE FARAY. dxzrEe N8 dA FF5E Fssid.
BB AL29M 183 AR 1 mLE AAEY B8 FF=E 001 Z71

A7l AL 1 unit2 3Hc)

o|8E HAL FF, &%, coliform bacterias BT petri dishol Z+Z plate
count agar(PCA, Difco), YPD agar(Difco), Maconkey agar(Difco)& 233}
2 F AlE 01mE Zb wixlo]l =23l spreader® HAMA1F) 3L 30~37C ol Al

3N T F BHE HFE ATt F2RAFE 002% sodium
].

&

azide® #H7}¥ MRS agar(Difco) ¥X| & A}839 pour'§ S 2 colony$& &4

At

o

2 B PA®
ASZE AAate ddA 408S A2 dFsd AN, 1 d3e A%
o sl FAAYRAUTG. DFAIANZIE 2RI A7 BEAAE olHIEH

AHE ANSEL 2 Ase wEAA) o Fo4 Ho|E wBER o
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7t =49 BERsE AW pannel 108 AR AHE=Y(Tem)ez A
Natdoh A ge LEE 4~8CE stk AdE RARM(ANOVA)F Duncan
o A st S04 AES WA A

_69_



EYgRAF2Y QB2 AR, B2, 9 AR, G, dee), Sy, @
W%, solsel Mdstd ANY F AFSn 4R YR ZFF gl
42 FEHAE ANSHD /154 NEsd FERAFLE AZ(Fig 1-Datn

FAT, EXT, AR T2 FEE 5T 2B5CAA 87 AFaEAM F

1) pHst B4 =
FHeTsh AT x7) pHE 2% 483% 4822 Hsstgon @olcw
F9 A% 5852 2AUUT. ETYBAFLE 5CAM 8F AFHE BF AA
279 BT pH WS A9 ARoU BT B 8% F pH 405
2 WolRTh BCAM 8% AFAPIAE FADT pH Wash Astel 27
pPH7} 483914 25 Fo] 38022 FA3| "ojxoy Az 79 doofa oA
= 8% % pH7l 42 473 5752 2 Wzt it 7
HARMEE FAETY B$ 099 += 30.3(0.1N NaOH mL)ol 1o} 25T ol A
257y AEo) we} 695602 AA Z278E T 5T 83 A AT ol 46530
2 F7ksE Aol w3 €A FeMes 30394 36.03-37.07%, $FJAFTAME
180194 21.26-24.082 =ZA F7tetA& @&skoh. FAFe H$ 25CelAM e
Al RAF] G4 BEU FTUA G RAZ pHA BAHm N

E7F F7ME AR BAXY FEAHE ¢ AT A FAME &
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Table 1-1. Changes in pH, titratable acidity, total solid content, soluble

solid and reducing sugar content of mixed fruit and vegetable juices
during storage

Storage time 5T 25T
(week)
B C A B C
pH
0 483 4.82 5.85 483 4.82 5.85
2 474 4.80 585 3.80 478 5.83
4 4,60 4.78 5.80 - 473 5.82
8 405 475 579 - 473 575
Titratable acidity
0 30.30 3030 18.01 30.30 30.30 18.01
2 33.03 31.03 2001 69.56 32.35  20.66
4 38.02 3253 2051 - 36.78 22.44
8 4653 36.03 21.26 - 37.07 24.08

Total solid content (%)

0 8.49 8.15 4.15 ' 8.49 8.15 4.15
2 8.48 8.17 4.20 - 868 8.23 4.46
4 8.37 8.29 4.25 - 8.26 4.40
8 8.30 8.25 4.21 - 8.34 4.22
Soluble solid (°Bx)
0 11.20 11.00 9.00 11.20 11.00 9.00
2 1120 1110 9.00 11.00 10.85 9.10
4 1100 1105 9.05 - 10.90 9.05
8 1075 1090 895 - 10.75 8.80
Reducing sugar content (%)
0 9.21 833 1748 9.21 8.33 7.48
2 8.31 812 734 6.52 7.95 7.23
4 7.58 794 7.26 - 7.73 7.01
8 6.21 784 7.07 - 7.65 6.98
: Control

. Supernatant heated for 15sec at 96°C

: Permeates through a ultramembrane filter

O w >

- : Not measured because of putrefaction.
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gt X713kl wE pH HAZP=e Wt A AUAtHTable 1-1).

2) sy

Table 1-191M R ups} o] FX 7ot X Fe A9 Z7I3ko] 849,
8156%= Hlxd ghe Rolu, Felozte] ZFe nyEo] o AA= 415%E
w2 @S EAd. FAYF FS Agrite] Ayl wE Rt dsid 54
ol FEUer N7 FAqFATE AT} V|| wE Z WE Qe A
°2 vehgoh

3) 7k ¥

H

A4 A% BATH GAAFI} 112, 1L0°BxZ Uehateh, g9 o 3o 4
£ OBxZ PAYTS gHYT Hste] S84 DYRo] we WoIRAT AR
o) we} ZFase 382 2 tHTable 1-1).

4) 4T
Z719 A2 77 921%, 48 77t 833%, §I ATt 748%2 T
g7 UG FFol Y L Aoz vERY. dxg T oy ®
3 5T AZAG T vaA 89F FFo] ¥ Ao Yegxn 5T AFAY
T B 8F F AT FFo] FAY T} 621%, ATt 7.84%, §9 o
T7h 1.07%2 FAYHF gol A HojRd HE dAYFY Yoy
AAE & WEIt gl RoF el d(Table 1-1).

TRHAFLY FATES EHTE ZIAE Table 1-29 2ok EFHANF29

ol

23S A AF glucose’t 3.02-545 %, fructose’t 3.03-3.62 %= glucose”’t
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= o

o B2 A2z ygyon dejoioA 7 o] Wt 26T AF F F
AgTaAAMe e Fa7 R 2 Aoz dewten dxgTe oy

e AF F Zael Zo| He Aoz yehgr

Table 1-2. Change in free sugar content of mixed fruit and vegetable juices

during storage

(unit : % )
Free Storage time 5T 25C
sugar (week) .
A B~ C A B C
Fructose 0 356 362 3.10 356 362 310
4 323 349 304 2.71 340 2.99
8 306 342 303 - 311 295
Glucose 0 545 527 441 545 527 441
4 453 465 4.31 321 463 4.15
8 302 420 4.09 - 425 402

A, B, C : Refer to footnote of Table 1-1.

- . Not measured because of putrefaction.

6) 714k
EdFgAF 2 &A%t F7IALR2E citric acid, malic acid, succinic acid,

lactic acid, acetic acid, propionic acid $°| Yo A# 7|7tF FgIFHSE Table

1-30 JEeRRAT
EFFAF 20 malic acid7b 7HE Bgken I 822 succinic acid, citric

acid, acetic acid7} <& Ao g el oW lactic acid®} propionic acide 4% &

Aste Aoz ushgth AFLEst A37IE WS ww, FADTY AL

5Ce 25CAA BT x7] &3] AU lactic acid7t 53] F7lste AS &
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Table 1-3. Change in organic acids of mixed fruit and vegetable juices
during storage

(unit : mg % )

Organic Storage 5T 25T
acid time
(week) A B C A B C
Cirtic acid 0 250.8 2039 209.0 250.8 2039 209.0
4 652 1759 2069 195 1875 2056
8 581 1804 2018 11.0 1829 199.2
Malic acid 0 5426 5305 526.3 5426 5305  526.3
4 3809 5035 5058 276.0 485.0 510.6
8 2054 4683 4980 2105 3996 5028
Succinic acid 0 3605 3006 2657 3605 3006 2657
4 1452 1853 197.0 1425 2235 195.8
8 1206 2135 196.2 254 2605 1925
Lactic acid 0 453 14.2 40.5 45.3 14.2 40.5
423.0 14.0 35.0 620.5 13.0 36.5
8 4025 130 350 716.8 13.0 356
Acetic acid 0 2102 2050 1556 210.2 205.0 155.6
188.0 2015 1535 192.8 2025 155.0
8 1624 2002 154.0 168.5 2003  154.8
Propionic acid 0 837 210 805 83.7 215 80.5
4 65.5 225 80.2 485 20.6 79.1
8 545 244 79.0 172 195 785

A, B, C : Refer to footnote of Table 1-1.

A BCAME 8F7A A% F7ets 28-S B9oen  malic acid, succinic

acid, citric acid, acetic acid, propionic aicd & # A 7lzte] Z713te) uwtel 743}

S
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T Aoz vench AT A¢ FA Tl HE 279 /71t gl 23
Zadte Ao® YeE lactic acide 2 AR7IbES A SHEA ggrer
5T 25ColA 8F A#7)7t $ malic acid® succinic acide] #4 9l & #
71%ke] Felle Z W37t g #9di GA AP 5 K14
gyt 28 #ZAAasAY A9 e dANg e was] £ o lactic acid7b o
A B2 ez vgut vAdEo HAEFHA FUSddE BT =T
solc T §714 T Wsls F74 £he EAY 1 %o ge 2y
9 o Aoz FEE. o ZAIAE FTHEA %  FAYTF B¢ A
A7)zt Bt AW Fo 93 lactic acid7t ZA Z7H3 Aoz vehdon ARy
5 B FFeM F712 ¥yt Ao Ar|dHAFLE A frE
g Aoz AGEHUL

o

2o

_-—

U 24ag4dn nAEdA

1) A484
Peroxidase$} polyphenol oxidase®] &4d-& A3l % relative activity2 X
&3l Ao

Activity remaining during storage

% Relative activity =
Original activity in mixed fruit and vegetable juices

Table 1-491A4 B¥E ule} o] dxa e o3 o M= peroxidasest
polyphenol oxidase®] #-d¢] Yetuz Egtedl  FAEHTY A+ AZx7

100%2 Rt W AA7|7rel 73] a2l peroxidase®t polyphenol oxidase

il

2% A ALse A%S 299 8F F peroxidase® % remaining activity &

5C% 25CoAAM Zzd 27%9t 41%% Ao 2 Jelytil polyphenol oxidased 7 ¢



5Tst 25ToA ZtZt 33%9 54% % JEY AF 2=/ 5&42 548

oX

o ¥

flo

o2 Jelton olE peroxidase®}t polyphenol oxidase®] #HZH 29} n%:317]
o2 58 4 o Polyphenol oxidase activity$} M=9e] Ao+ E3)
a (AAE)Y 5 FFBAZ dom FAF2oMde] dMAiol F4L phenol
B89 & AALEARF, polyphenol oxidase activitye] 9Js] F&FL wetiz

sl 2 o ol§ AiFAol UeUX &2 M T Yoo
< FAF v A F A= WEst Hg Aoz A

Table 1-4. Changes in peroxidase(POD) and polyphenol oxidase activity

in mixed fruit and vegetable juices during storage(control)

(unit : % relative activity)

Storage time POD . PPO
(week)
5T 25T 5C 25C

0 100 100 100 100

2 72 81 77 87

4 54 68 65 76

8 27 41 33 54
2) F84

AR 2 AFeES ARG WE MASLE FAE An:
Table 1-591 YeERACE

AT FAFdTe A AZI|IES vjAEo]l AFH LAHA Fgey
FAREATFE AFx7)o 56x10, 25 Fo 5T 25TAA 1.2x10°, 16x10°'22 F
A3 F7tele 2 ol¥2E A& FrAEe RoE ueht v 4B @ A
87 g
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Table 1-5. Viable cell counts of mixed fruit and vegetable juices

during storage

( unit : CFU/mL )

Storage time 5C 25T
(week)
A B C A B C
0 56x10' nd nd 56x10' nd nd
2 12x10" nd nd 1.8x10° nd nd
4 15x10° nd nd 12x10° nd nd
6 26x10" nd nd - nd nd
8 25x10° nd nd - nd nd

A, B, C : Refer to footnote of Table 1-1.
nd : Not detected.

o, e

F2ol dojA M7 4B FAEAHE Fo3e 8des Fod
S ok APy 2T ERHAF2 AZFT A=¥MsE Table 1-69
el Stez #AF Ay FAHFY dAYFTE FFYoR F2
o] 5y, dinTE gHog Eysgr. #rE Yed= L g9
BE FXYFY dHYgFE AFx7)d 2610, 25362 Hl£E &S YEHAAR
dejodFFE 29472 tE My T wd ew ANHo= BT AFLIT
ol Lgtel Z4ast o F=#H. GreennessE& YEtWE -a &9 B% 7
T2 -a 3ol 1.382 71 oew AAFrizto]l Tt wet FAE e WAEst
7t Az FYggfFeANdE Z WMt gle AR JERgth
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Yellowness& YElW & b &2 FAa 79 dAHHTANMNE AR 2
a7t gldoy et e A9 Frste FES BY

WA=

Table 1-6. Changes in color values of mixed fruit and vegetable juices

during storage

Hunter Storage 5T 25C
color time
(week) A B C A B C
L 0 2510 2535 2947 2510 2535 2947
2 2363 2424 29.14 2649 2302 2716
4 2202 2392 29.06 - 2299 2564
6 2137 2312 2837 - 22.15 2502
3 - 23.09 2816 - 2168 2560
a 0 -138 -052 -048 -1.38  -052 -048
2 022 -031 -0.33 3.79 015 -037
4 033 -021 -0.37 - 034 -042
6 1.85 136 -0.39 - 245 0.05
8 - 220 -036 - 3.61 0.20
b 0 893 1035 3.80 893 1035 3.80
2 883 860 380 782 917 391
4 8.93 8.83 3.92 - 9.20 4.45
6 1019 1045  7.40 - 957 581
8 - 10.89 8.96 - 9.75 7.38

A, B, C : Refer to footnote of Table 1-1.

* . Not measured because of putrefaction.
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o4 AT, BYdAANYYG Azl HE TFBAF2) FASAH
MEe ARE sokstd 5ColM 8% AFse 4 TAYT Wil s
4 N pH A, #92e) 24, lactic acid®] Z7}, L-ascorbic acid®l 7
&, BAEA o8 Mo WE $¢ oyt AR zdste 25T AR
FaME 2 WHI O A% Aoz Uyt AT BTN E
fAH ez 4Ro 2 ¥sr} e 53 deRTAN o PG o
2 Yy @943 A AP dsd AFrEe o 43D £ 9
2 Aoz JYuy,

o

2. ETFHAFLE A= A5 2 g ARA

B QTN Az EFFATLE iR ddM2ES FHEe
FZolA H|ZE carotenoide FHMA: EAZ A At Fad 2L 9 A}
3, tiF, F71A ) EA5E antocyaning AL A W NS uje MAZ
A% F &4 W8, ascorbic acid £3f, whol¥ wHE, vw BAAL T To
2 Qs &48 sbeAel gk ArE, Evjvdd EAse 5449
chlorophyll& A& deA Ee 71de ostd Eedd o ZAZstn e 7t
% oleo] 2] faoleoz Awsol 2 pheophyting HAA o
Lo xEHAS FF 45T AL S A8k APAHE FHste ALz ¢

A Sioh olg@ wee wrdReg Fe olu okAAFA 4B 2

&

4FgLS vAA Aok B APA Az ETFAAMFEE 27] pHE 488 A&
oM tAsithn L#l# Y carotenoidt antocyanine] HIEte] H]LEH Fe o
gista el o Mol w37t A chlorophyll 3o o& Ax=e] ¥sirt
dojupelet FAT AZ F EFAAMF2 AHsd Fz JFE UA=
chlorophyll®] &3 Mo W3S FZAbstTh
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7k E@ AT M)
1) Chlorophyll 24 =73 A3

Doide array detector(Shimadzu)Z ©]-&3l cﬁlorophyll a®} b, pheophytin a%}

o ¥3=7t HoAE detle e Fe3en] 23 chlorophyll at 430 nm

9} 667 nm, chlorophyll b+ 430 nm, pheophytin at 410 nm, pheophytin b+ 430
nmel A HAEFFEE detdle Aoz vetwch webd 430 nmolld FEFE
& YEl= chlorophyll a®} b, pheophytin bE #4815 29 pheophytin a® 410

nmel X £4& F83Ar}
2) A8 N @& chlorophyll 33 Mx9 W3l

g F S4A44LQA AHEgd EvivelE 2 1 19 HEE2 EFsd FAFY,
g2 71(100°C, 30%), ®IX7l ¥ AA=2(96TC, 15%)std 1, 500, 1,000, 5,000,
10,000xgol Al A 283ty HPLCZ chlorophyll as}t be] &S FAlsla Mew
3E BEIA

Fig. 2-2¢} 2-3°|A4 B vte} o] 1xgolA chlorophyll a, b F2 8 Fel
A 7233 pmole/L, 21.04 pgmole/L 2 <F 319] Hl&2 EAsla Y= Aoz
5 X718 & A9 3291 gmole/L, 7875 umole/L, HIXE dX3 A4
15662 pmole/L, 5585 pmole/LE F3 27l A 9] chlorophyll a®t bel 3ol 7}
A 24=EQY. Q490 AR w4 AT 25 chlorophyll 2, b
o] 543 Zieoew 53 FAHYTY HA$ 0xgolA chlorophyll a, bgtel 72.33
pmole/L, 21.04 pmole/LAA 500xgollAl AMEEAE F 61 gmole/L, 2295 u
mole/LE2 th& Aol vl A LA, g gol T/l de dx7/+
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oAl chlorophyll &&&0°] 714 2 Aoz Yeyit

8 Control (without blanching)
MBlanching at 100 C tor 30sec
CThermal treatment at 96 C for 15sec 20 |

@ Control (without blanching)
@Blanching at 100 C for 30sec
ATherma treatment at 96 C for 15sec

1 500 1000 5000 10,000 500  1.000 5000 10,000

Centrifugal force )
9 (xg Centrifugal force (x g)

Fig. 2- 2. Effect of centrifugal force on content

chiorophyll a in extracts of celery - watercress. Fig. 2- 3. Effect of centrifugal force on content of

chiorophyl! b in extracts of celery - watascress,

LA o) G2 Mz WsE Table 2-191 YetlUdh FH 7o F$ =4
& JehiE -a gol IxgolA 11.04, 500xgol A 0.34, 10,000xg X -259% =
3] ZAasts v HX 7P E g ol el weEr 1012, 561, 3.37, 1.08,
054, B1x7] & QA TFAME 837, 3.14, 1.20, 040, 0.252 XA 3] ZAste 7
#& Hel chlorophyll a% b¥ o] BEFE -a = 2 A2 YERH. oY
AFETANE -a & AT SHNA $HEE YEhNc parameter2A FAE
A48 2R3 B2 ALHJDT. FNEE UellE b g(yellowness)2 A
Aol LA G B M w2 @dE non AN F IAHT
e 108622 t& HalTe Hl&d e Aoz FAHACD. dHHol AR
wel b e Fadgon FXFoe Asr F=2A 10,000xgAAM 3392 7t
A oA Jebgeh -ab gt £ HA2F HAHHNA colorimetric parameter2
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Table 2-1. Effect of centrifugal force on changes of color of extracts

from celery and watercress

Hunter color Centrifugal A B C
force (xg)

L 1 28.08 2774 27.58

500 25.74 26.61 27.16

1000 26.88 26.06 26.58

5000 25.80 2547 25.39

10000 2151 24.09 26.17

a 1 -11.04 -10.21 -8.37

500 -0.34 -5.62 -3.14

1000 1.34 -3.37 -1.20

5000 2.23 -1.08 -0.40

10000 2.59 -0.54 -0.25

b 1 12.17 12.65 10.86

500 6.49 10.37 8.77

1000 5.78 8.58 8.73

5000 4.21 7.94 7.26

10000 3.39 6.78 6.21

-a/b 1 0.907 0.807 0.770

500 0.052 0.541 0.358

1000 -0.231 0.392 0.137

5000 -0.529 0.136 0.055

10000 -0.764 0.079 0.040

A : Control(without blanching)
B : Blanching(100C, 30 sec)
C : Thermal treatment (96°C, 15sec after blanching)
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Zo] ol &5 ged AAL}A ¥ FAHIYFAA 0937§ gol 718 =%
U -a g3 sl dAREYE & A M 3 @e is’awﬂ 10,000xg
e -07642 ZA EAHch  dXZ7g HAZ F AT FE 1xgolAM
-a/b o) 0807, 077022 Yl EXe 2=7F 1 A Aol B+F -ab
Zol Zaste Aoz Jvewd. FAF vhRtAZE dA 7T HA7] F @
A FAME QAo F/ETE -ab FE Fade FFE BIew -a @
3} o] chlorophyll a%t b FFo] FA2TFE -ab Y= HFidte ReE JER
123

¢l A chlorophyll &3Fe] 744 B& Aoz yehd dHEYE A &2 Al
28 dA77e dx7) F AT TR AR 25TAA BAL T
78t A chlorophyll a%} be] &%, pheophytin aé} bel F@FAstel Mo W
82 ZA3 AxE Table 2-2, 2-3, 2-4% Zth

Table 2-2. Change in chlorophyll content of celery and watercress

during storage at 25C

Time(hr) Chlorophyll a ( 2 mole/L) Chlorophyll b ( 2 mole/L)
A B C A B C

0 72.33 4291 15.66 21.04 9.87 6.58

24 36.77 17.25 6.27 10.15 5.87 375

48 20.80 11.38 5.16 128 198 2.36

96 0.24 0.46 0.73 0.06 0.07 0.45

A : Control(without blanching)
B : Blanching(100C, 30sec)
C : Thermal treatment (96°C, 15sec after blanching)



Table 2-3. Change in pheophytin content of celery and watercress

during storage at 25C

Time(hr) Pheophytin a (¢« mole/L) Pheophytin b ( # mole/L)
A B C A B C

0 1.54 1.92 7.03 0 053 1.49

24 717 557 9.66 0.32 2.18 2.62
43 16.86 598 11.29 4.56 445 3.46
96 21.71 12.60 17.67 7.07 5.37 451

A, B, C : Refer to footnote of Table 2-2.

Tl A9 0YA chlorophyll a2t bl ggko] z+zt 7233 xmole/L,
2104 pmole/LLZ YENY 2™ pheophytin as 154 gmole/L, pheophytin b
EAEA e A2 YErd WA dx7] & dA gt M= pheophytin a®
7.03 pmole/L, pheophytin bt 149 umole/LEZ ZRAFol gz 93
chlorophylle] #3317} dojwt& T AJT. 2BTAAM  96AE Tt A
22 el A ¢ chlorophyll a9l #&2 024 pumole/LE 04 A9} vjdle] &

ZEL0] 033 %2 YEgen HAZIFAME 11 %, EHIYFAME 46 %

A1Z+e} A 3ol w2 chlorophyll a8 ZEE&L X TFoA 713 EA4 245

32 o & o

th. Chilorophyll b= 96A1Zt o]Fe] EFo] FXal77t 028 %, "7 F+7t
07 %, ®Wix7] & AT 68 %2 A TN 713 & Re2 vehyr.

R pheophytin a%t bt FAT7F 2171 p#mole/Le 7.07 pmole/LZ 7}
Z gol AdE AoR YERI 1 dFe X, Ay £ dXNYT £
2 Yetwon ol EXg#AY F ok REAL HAAZ AX U EA3

H AT E HEAd F uEEY {r1ECl 259 pheophytin® 2 A 3= 7]



w&ol® pheophytin® @ H&=Z && chlorophylle &4 2ol osiA
chlorophyllineel Y} chlorophyllide2 W& =AY A& ke 8oz 13td
o udo &A= phytyl ester group®lyt metyhl ester group?l 7F4ESHE
Q13t pheophorbide® Wad Aoz Atz

MEo| X Table 2-491A4 B viet o] AA AMFolM L, -a b &% &
T Zade Aoz dewen -ab @ FAHT7E 0907944 01798 7+

go] #Aag Ao Yo aAF Eafe pH #HL0l 9 chlorophylle] 337} 7}

Table 2-4. Change in color of extract from celery and watercress during

storage at 25T

Hunter color Storage A B C
time(hr)
L 0 28.08 27.74 2758
48 25.61 26.54 22.18
96 24.56 25.12 22.68
a 0 -11.04 -10.21 -8.37
48 -3.16 -2.70 -1.53
96 1.54 -0.59 -0.44
b ’ 0 12.17 12.65 10.86
48 7.85 7.95 7.21
96 857 8.01 7.33
-a/b 0 0.907 0.807 0.770
48 0.402 0.357 0212

96 0.179 0.073 0.060

A, B, C : Refer to footnote of Table 2-2.



oje] AFE Hol YAE Y 23 chlorophylle] AAZX#Z chlorophyll 2

sjoll odt ZRslE Bol HXT = YL Aoz AL
3) AEuigtol] W& pHe A%, chlorophyll &2 #3}

AN FL 4 ARES pHY olES WSR-S wlel pH, chlorophyll ¥,
AEol WEg AaAY. Adg+Evivele] AFde & 129 u&2 )
T AL WETE g Al B2 Fte A g S By deg+Enug
o AFdel =& 1:59 HE2 T ARG YRIZ o TEFYF2 B
Ael 7ok e FE A9 pHW 3}, chlorophyll 3383, ME¥ss Bids)
Arh o] wo wiguE EFHNFL P E Do AAH

7 A gu)gtel @& pH W39} chlorophyll &3¢ W3

A zefgol mE pHS chlorophyll a8t be] 33 E Table 2-59] YeER) T}
%7] pHE 4652 At3 H7b77F 713 2dn (729 pHE 48322 o
2 Ao vlate] e Holrh A ujgto] utE chlorophyll ##9] WaE &
H Age EvvE FEFete 20 12 EFF AIS(AT)NA chlorophyll a
7} 4756 pmole/L, b7t 1473 pmole/L2  7HE E%e™ o] g& 100 & 3
of AEuwidtel WE chlorophyll }EEE BRE & 1:29 H&z 8%
AYTFBT)NA 301-305 %, 1 @ 19 Hl&2 EFd AYFEDINE
452-471 %, 1 : 59 vl &2 EFF G TA 176-154 %2 A H4u g3 &
AbgE & BAem B9 Hrbd o dFL e Ao JEoen pHR
6.08-6.102.2 W7t gyt oA AF JAAFHCHS T2 HATOT)E A

2 BTE UZ24 =2 &9 Hnse ¥ chlorophyll & 80] a2l F % Huk o
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Aol Zastdem bel A 1/3 A% Zad Aoz Yeikoen o9 &4 pH
b 2 degd. dF-F71& ZAFET AT dE2TFET)
H) &t chlorophyll ZF&E&ol ¥tovt Al g Y77 vl aste £ de o
2 Aoz Jewd EFAAF2Y ZFe: dizTd Ay - Ende-§
(I: 5)¢ chlorophyll & %o} 1166 umole/LE Hl&ted FAe]F7t 664 4
mole/L, X277} 573 umole/LE Bo] ZAstAern dXgFodA o Bo| 7

2% Aoz Jeh gx82 UF chlorophylle] 317 dojd ez Bzl

Xas

i
b

Fll‘

Table 2-5. % Changes in chlorophyll a and b of mixed fruit and vegetable

juices
Sample pH Pigment concentration( # mole/L)
chlorophyll a chlorophyll b

A 6.05 4756 (100) 14.73 (100)
B 6.08 14.33 (30.1) 4.49 (30.5)
C 465 6.89 (14.5) 3.13 (20.7)
D 5.00 7.16 (15.0) 3.06 (21.4)
E 6.10 21.52 (45.2) 6.93 (47.1)
F 512 15.21 (31.9) 5.68 (385)
G 6.09 8.38 (17.6) 2.28 (15.4)
H 483 564 (11.8) 1.56 (10.6)
I 482 473 (10.1) 1.26 (8.60)

A. Celery : Watercress =2 :1

B. Celery-Watercress : Water = 1 : 2

C. Celery-Watercress : Apple = 1 : 2

D. Celery-Watercress : Carrot = 1 : 2

E. Celery-Watercress : Water = 1 : 1

F. Celery-Watercress : Jujube-Lycii = 1 : 1

G. Celery-Watercress : Water = 1 : 5

H. Mixed fruit and vegetable juices

(Celery~Watercress : Apple : Carrot : Jujube-Lycii =1:2:2:1)
I. Mixed fruit and vegetable juices(Thermal treatment)
Date in a parenthesis indicate percent chlorophyll a & b on the basis of sample A.
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Pheophytin®] #ZF%= thx7U Agg - Erlve-8( 54 vlste &
FAFL-FAY T o B2 Rz e

Table 2-6~2-112 5T 25CelA 192413 <t A A3AA Qe w
£ pH ¥ 3¢} chlorophyll® pheophytin®] W3te] tidle] el Yt

Table 2-6. Effect of addition of apple and carrot extract on change in

chlorophylls during storage at 5°C

Storage Sample pH Pigment ( z#mole/L )
time(hr)

Chlorophyll a Chlorophyll b Pheophytin a  Pheophytin b

0 A 6.05  47.56(100) 14.73(100) 0.28 0
B 6.08 14.33(100) 4.49(100) 0.26 0
C 4.65 6.89(100) 3.13(100) 0.46 0
D 5.00 7.16(100) 3.06(100) 0.32 0
96 A 587  20.18(42.0) 9.66(65.6) 16.76 2.48
B 5.89 7.49(52.2) 2.82(62.8) 5.29 1.36
C 4.56 2.20(32.0) 1.23(40.1) 4.88 1.09
D 4.52 1.78(25.0) 1.17(37.4) 5.36 1.49
192 A 5.75 15.62(33) 6.61(44.8) 19.86 5.21
B 5.80 4.76(33.2) 2.16(48.1) 6.52 154
C 4.48 0.98(14.2) 0.88(32) 6.54 1.25
D 4.22 0.87(12.1) 0.86(17.7) 6.21 154

A. Celery : Watercress =2 ' 1

B. Celery-Watercress : Water = 1 : 2

C. Celery-Watercress : Apple = 1 : 2

D. Celery-Watercress : Carrot = 1 : 2

Date in a parenthesis indicate percent chlorophyll a & b.



Table 2-7. Effect of addition of apple and carrot extract on change in

chlorophylls during storage at 25°C

Storage Sample pH : Pigment (#mole/L )
time(hr)

Chlorophyll a Chlorophyll b Pheéphytin a Pheophytin b

0 A 605 47.56(100) 14.73(100) 0.28 0
B  6.08 14.33(100) 4.49(100) 0.36 0
C 465 6.89(100) 3.13(100) 0.46 0
D 500 7.16(100) 3.06(100) 0.32 0
96 A 534 9.81(20.6) 6.81(46.2) 31.96 6.39
B 53 352(245) 1.92(42.7) 8.57 1.96
C 435 1.24(17.9) 1.18(37.7) 5.78 1.65
D 392 095(13.3)  0.68(22.2) 6.03 2.06
192 A 536 2.97(6.2) 3.48(23.6) 37.38 8.52
B 520 0.82(5.7) 1.06(23.6) 10.61 2.39
C 408 0.24(3.5) 0.72(23) 6.98 1.84
D 386 0.08(1.1) 0.37(12) 7.09 2.19

A, B, C, D : Refer to footnote Table 2-6.

Date in a parenthesis indicate percent chlorophyll a & b.

Ar#hel 32 Mo o WEE Table 2-63 2-7914 RE vie} 2ok 5T
ol A 19241 <t A A4 Ar#, @2 #Hrbe g dix7 BFE pHY ®
37 A9 e Aoz Jvegoy A A7 (CTH)T 46594 4482 t4 A
He 2SS 2yoy 2F A7FFH(DF)7F pH 500004 4222 @o] Ase At
%7] chlorophyll a%t b9 %<& 100 %2 @Astd AZ7|kd wE
chlorophyll ZH&& & =A% A3 5T 25TAA EBEF 32 AZFAA

chlorophyll Z+&&0] a7l 121 %, b7} 177 %= 713 @& Aoz YEyoy
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25CoM o B Za2E B9 1922420 ZAHg olF HF z7|9 ulmatd
chlorophyll a7} 1.1 %, chlorophyll b7} 12 % 713 Zolgle Aoz Jeiygon
Az HIAFAAE 2 To) wlate] E Lo Wttt AAH Y FoAM Azte] 7
#gtell wel chlorophyll a9} be] o] A 3t: pheophytine]l Z7lstE AL
B 329 chlorophyll bell H]3ta] chlorophyll a¢l 337 o A3 Ro=z e
stk

Table 2-8. Effect of addition of jujube and lycii extract on change in

chlorophylls during storage at 5°C

Storage Sample pH Pigment ( 2 mole/L )
time(hr)
Chlorophyll a Chlorophyll b Pheophytin a  Pheophytin b

0 A 605  4756(100) 14.73(100) 0.28 0
E 610  21.52(100) 6.93(100) 0.24 0
F 512 15.21(100) 5.68(100) 0.39 0
9 A 587  20.18(42) 9.66(65.6) 16.76 248
E 587 9.26(43) 4.60(66.4) 6.52 1.03
F 496 4.57(30) 3.34(58.8) 7.91 1.69
192 A 57 15.62(33) 6.61(45) 19.86 5.21
E 58 6.93(32) 3.18(46) 899 1.67
F 49 3.94(26) 2.2(38.9) 7.59 1.56

A. Celery : Watercress =2 : 1

E. Celery-Watercress : Water = 1 : 1

F. Celery-Watercress : Jujube-Lycii = 1 : 1

Date in a parenthesis indicate percent chlorophyll a & b.

WE-771a gl Hrbol olg WalE Table 2-8% 2-90) el
. 5Celd APsE= BUL pHl 2 Wzt sidew 19247 ol E 9



chlorophyll RE&E a7l 26 %, b7} 389 %2 3 A7l v]3to 26 o]

3 ¥

Ao 2 el o™ chlorophyll b7t ©f ®o] Yol gl Aoz eyt

rlo

t}. 25C AAFAAME pHY W= Aste %7] pH 512014 43474A 24
sl o9 chlorophyllel stzlx Ad ez JEgt.  Peophytin a9t b=
5Ce wlmated 2v) ol AAE Ao =2 eyt

Table 2-9. Effect of addition of jujube and lycii extract on change in

chlorophylls during storage at 25°C

Storaﬁe Sample pH Pigment ( #mole/L )
time(hr)
Chlorophyll a Chlorophyll b Pheophytin a  Pheophytin b
0 A 6.05 47.56(100) 14.73(100) 0.28 0
E 6.10 21.52(100) 6.93(100) 0.24
F 512 15.21(100) 5.68(100) 0.39 0
96 A 534 9.81(20.6) 6.81(46.2) 31.96 6.39
E 5.48 5.25(24.3) 2.47(41.6) 12.89 2.76
F 4.59 2.28(15.0) 2.09(36.7) 12.31 ' 1.78
192 A 5.36 2.97(6.2) 3.48(23.6) 37.38 8.52
E 529 1.35(6.2) 1.62(27.3) 11.12 3.07
F 4,34 0.75(4.9) 1.03(18.1) 12.13 3.12

A, D, E : Refer to foot note Table 2-8.
Date in a parenthesis indicate percent chlorophyll a & b.

EFHYF2E vhAVMAZ 25CAA pH W7t o Aste] 7] pH 4.83
A 3757kx] "ol Aoz depen dA2Te B pHe ®MEE fle
RAeg UegT5TAAA 192412 AZSdAS A FAHHTFAME 127 %9
chlorophyll a$t 39 %9} chlorophyll b7} A8l A2 Ueoen A
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T M= 17 %< chlorophyll a®} 47.6 %9 chlorophyll b7} #&3=

Yebt B2 AFA FAMeel o chlorophyllel #37 of 4§ Aoz

Al

Ao

£

Bttt o= EALESS pH Zadd 9@ Aoz 25T AZFANE oL 4

sto] FA 2 Fol A9 chlorophyll &F&& % 7}% o} chlorophyll aZ}

b7} 5.7 %2 et tH(Table 2-10, 2-11).

Table 2-10. Changes in chlorophylls of mixed fruit and vegetable juices

during storage at 5°C

19 %

Storage Sample pH Pigment ( # mole/L )
time(hr) )
Chlorophyll a  Chlorophyll b Pheophytin a  Pheophytin b

0 A 6.05  47.56(100) 14.73(100) 0.28 0
G 6.09  8.38(100) 2.28(100) 0.19 0
H 483  5.64(100) 1.56(100) 0.17 0
I 482  4.73(100) 1.26(100) 0.26 0.62
96 A 587 20.18(42.4) 9.66(65.6) 16.76 2.48
G 596  3.56(42.5) 1.55(67.9) 3.53 0.70
H 4.48 1.67(29.6) 0.94(60.2) 4.26 0.60
I 475 1.30(27.4) 0.83(65.8) 4.43 0.46
192 A 575 15.62(33) 6.61(45) 19.86 5.21
G 588  2.12(26) 1.25(54) 414 0.66
H 435  0.72(12.7) 0.61(39) 4.42 0.72
I 474  081(17) 0.60(47.6) 4.62 0.52

A. Celery : Watercress = 2 :1 G. Celery-Watercress : Water = 1 : 5
H. Mixed fruit and vegetable juices

( Celery-Watercress - Apble—Carrot-]ujube-Lycii =1:5)
1. Mixed fruit and vegetable juices(Thermal treatment)

Date in a parenthesis indicate percent chlorophyll a & b.
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Table 2-11. Changes in chlorophylls of mixed fruit and vegetable juices

during storage at 25°C

Storage Sample pH _ Pigment ( 2 mole/L )
time(hr)

Chlorophyll a  Chlorophyll b Pheophytin a  Pheophytin b

0 A 6.05 47.56(100) 14.73(100) 0.28 0
G 6.09  8.38(100) 2.28(100) 0.19 0
H 483  5.64(100) 1.56(100) 0.17 0
I 482  4.73(100) 1.26(100) 0.26 0.62
96 A 534 9.81(20.6) 6.81(46.2) 31.96 6.39
G 555 1.84(22) 1.05(46) 497 1.17
H 3.81 0.63(11.1)  0.57(36.5) 4.67 0.81
I 473 0.98(20.7)  0.58(46) 391 1.21
192 A 5.36 2.97(6.2) 3.48(23.6) 37.38 8.52
G 544 0.49(5.8) 0.52(22.8) 492 151
H 3.75 0.11(1.9) 0.096.7) 5.07 1.07
I 473 0.30(6.3) 0.21(16.6) 4.26 1.13

A, G, H, I : Refer to foot nofe Table 2-10.

Date in a parenthesis indicate percent chlorophyll a & b.

ld

olate] A} A uigtdl wWE chlorophylle) EHATS AF 2% uw

chlorophyll®} pheophytin® &4 WS 2 @ 25ToAM AAE A= F 5

s
—_—

pH7} ®o] Z4a® 92 H7TIA chlorophyll 237k o ®el dojn
pheophytin®. 2 AP Aoz Ueych ol pH 7zl datdl Mg’7t 2709
Holeoz XNFHYA7) WBo2 RAXY Aol Aol wek A Az
4 chlorophyll ash bel #%L z4sE WH pheophytin ash b7k F7hste

Ao g2 Jetwtoew chlorophyll b® » 23] ¥ @ chlorophyll a®] #4727t o
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A% Aoz JElgd. AF Z7]d= chlorophylle] 24392 pheophytine] 2
7tate 43S Holurst HA7ITrel o wel o ojide FhskA e A

2 2 yElyt=d o]l chlorophylle] pheophyting 7 # pheophorbide® v} 9 A

e
N

U g44 Bao] 23} chlorophilline®]\} chlorophyllide 502 H3E RO

e

) Mol W
Table 2-12. Effect of addition of apple and carrot extract on Hunter color

values of mixture of celery and watercess extract during storage at 5C

Hunter Storage A B C D
color time (hr)
L 0 26.40 23.10 30.42 37.20
96 26.10 21.32 21.72 34.37
192 26.24 20.44 27.29 35.30
a 0 -10.12 -5.62 ~7.48 484
96 -6.68 -3.11 -2.76 6.08
192 -5.08 -2.27 -2.57 7.28
b 0 13.19 7.73 13.74 24.16
96 14.76 856 13.59 22.09
192 14.90 8.72 13.23 22.60
A. Celery : Watercress =2 1 B. Celery-Watercress : Water = 1 : 2

C. Celery-Watercress : Apple = 1: 2 D. Celery-Watercress : Carrot = 1 : 2

(1) At g2 #rkel 9@ Mxel W3
A-guiuel AFA AlE, T AFAL REE A A ws:s

Table 2-12, 2-137 Zt}
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Table 2-13. Effect of addition of apple and carrot extract on Hunter color

values of mixture of celery and watercess extract during storage at 25C

Hunter Storage A B C D
color time (hr)
L 0 26.40 23.10 30.42 37.20
9 24.16 20.93 25.89 36.16
192 22.61 " 19.90 23.83 36.30
a 0 -10.12 -5.62 ~7.48 4.84
9% -091 -0.81 -1.50 9.83
192 -0.62 -0.24 -1.05 11.38
b 0 13.19 773 13.74 24.16
96 10.65 499 14.04 27.22
192 9.82 493 15.35 28.25

A, B, C, D : Refer to foot note Table 2-12.

L gg 2 A 32 drle 9ste 3042, 37.2082 F7ket] A% 2719 7
2 #AT 7PE e BE Bk 5TAA 1R2ARE ol F ARAZTE L g2 2729,
9 AZbpE 363002 #HAFHAL BCAA 1RAT ARAS A5 AR
L gto] 2383, 32 A7ITE 363002 ZAdte Aoz et Alx Hrtol) o L &
o] 47t ° A% Aoz dERth -a g A A7 B 7488 ET(B)el

N
-

v)sld o3l8 Z7bske AYS Holtirl Alzte] Ao uhel AR dE H
TFolMe A 27 442 7PF 3L e Uehiien 25ToA 192A3HA%
-11388 A ZAsEch b e 2 Ws) ges BT AR F 2848 3718

o

iy

AEFS B
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@) diF-7712 H7bel g Hrmel W

A-grue] AEdel fFE-7712 A5 Hrtel BE Az W
Table 2-14% 2o, wWF-771x H7b7e L #2 A% x7] 19228 dz
T(E)7} 246804 ®lgte] @& g& HAT -a FE 038 tjxTo) wlstd]
A Fdaste Ao UERen 25T AY F -a &9 ¥t o & Aoz y
BT b & AR 27 dzToAME 978, dE-F71A FukFAAE 5452
HERRtom A7zl we 23 Frbete AFE HA

Table 2-14. Effect of addition of jujube-lycii extract on Hunter color values

of mixture of celery and watercess extract during storage at 5C and 25T

Hunter  Storage 5°C 25T
color time(hr)
E F E F

L 0 24.68 19.22 24.68 19.22
96 21.95 18.27 22.69 18.45
192 20.88 18.52 21.09 18.07
a 0 ~757 -0.38 =757 -0.38
96 -4.24 0.38 -0.66 1.13
192 -4.06 0.45 -0.33 2.11
b 0 9.78 545 9.78 5.45
96 7.73 554 9.02 6.40
192 8.30 6.03 9.11 6.83

E. Celery-Watercress : Water = 1 : 1
F. Celery-Watercress : Jujube-Lycii = 1 : 1
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(3) A%, B, BE-7712 BHELRAF2)G g Axe) W
geg-griue FEdel A, B2, 47714 AFY AHEEAAF

2)3t9E¢ B¢ M=o WE Table 2-159 YE AT

Table 2-15. Effect of addition of apple, carrot and jujube-lycii extract on
Hunter color values of mixture of celery and watercess extract during storage

at 5C and 25T

Hunter  Storage 5°C 25C
color time(hr)
G H I G H I
L 0 2308 3031 3147 2308 3031 3147
48 21.02 2956 2822 2077 2968 30.05
9% 2145 2811 2827 1991 2882 2942
192 2013 2743 2740 19.03 2784 2840
a 0 -3.77 2.19 2.03 -3.77 2.19 2.03
48 -2.76 2.55 3.15 -1.94 490 3.50
9% -2.40 3.23 3.08 -0.45 568 3.60
192 -2.13 4.14 3.61 097 7.02 3.74
b 0 734 1660 1718 7.34 1660 17.18
48 752 1563 1685 552 1762 1752
96 658 1596 17.13 573 1775 18.04
192 763 1725 1564 554 1896 18.32

G. Celery-Watercress : Water = 1: 5
H. Mixed fruit and vegetable juices
(Celery-Watercress : Apple : Carrot : Jujube-Lycii =1:2:2:1)

I. Mixed fruit and vegetable juices(Thermal treatment)
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L &9 A% dz7+(G7T)7F 23.08, EFAANF27F 30312 vieht F7te)
T A%E BAeH o= AlH, 2 M7t mE Aeg FHED Ae] A
ol wel dA X FelM L gol Fadte RAeE vewton AFFzid &2
ol fUMH. -a @9 AE EFAAFLIE 219, EFHAFS-EXNYFA
20322 iz Hla @2 ge BAoew 26T ARVY FLAETFH AT
(HT)NA -a gkel @37t 7H3 At -7.02702 Zaste Aoz Yewt b
el 3% EFAAF2I 1660, EXAANFA-AAY T 17188 hxTHT =
< #%E HYen A% F AR & AU Qe Ao Jgyrh

4) AL A A Pt @ ME9 W3l

A, EE, @A, AQclE & U e HYF2o @A &

9l B3F=Z2 sodium sulfite, cysteine, ascorbic acid, sulfated polysaccharide,

»

citric acid, resorcinol $°¢] ¢ 9t} Ascorbic acid® FE7 HL&4E #d

i)

sto] 271G AlE QA7 d8E AW ascorbic acid’t 23 AHHAsHE
348 breaking point O] F2E FEol TAGCl #WEE M HAF L sulfits
AREL daFEe] 7tsdel dvn wud uv glev g A FF

2 Q) chlorophyll®] WAjel AHAA s v Aoz AAFHo ZWIPE U=

R=Ae]
= o :-I';‘/‘u

J

e

AV HAislsle EAEZ cysteind glutathioned AA3ste 22z 5 mM, 10 mM
A Agd Hulste Mzl WstE #FAIYT. olE cysteine glutathione
FAAZ JE, FAHUARE AAGH Mxzeo Wb E LRSI fatty acid
hydroperoxideE A Adotn B 3d wv Ao},

A3 7o Fouge ZAWMLA A ZA cysteinedt glutathione 5, 10 mM
A H7rste) 25C, 853 MEWEE BA Are Table 2-163 2-179 ERY
ped=g
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L g 2% €487 7o AA e FolM 25 Faste] 497
Zrol o)zt §le Aoz UeRon -a = EE AFTAAAM F2de IS

2ed 97T E FH T vl E cysteine, glutathione H7H77F 2.3
# o -a @9 72T 2o AxWdgEs EXsE A2 Yesten bt 44
I FolAE A APFAA Aaste AFE 2oy ddoqtTe F5 vl
2 Zrbete Aoz YuEy B QA Axd EFAAF2 B¢ Hdvsy
&8 B4 gutzog AMgEHE ANAAE & AV e A= dER

o o|2)3 A -SH7Il 93t antocyanin M47F 391, @A E 3 chlorophyll
o) Bals} Aas &7t 2L 2ANFY) up, o2 Arg gt

Table 2-16. Change in color values of mixed fruit and vegetable juices

heat-treated for 15 sec at 96°C during storage at 25C

Hunter Storage  Control Cysteine Glutathione
color time
(week) 5mM  10mM 5mM 10mM
L 0 25.46 2554 2563 25.72 26.11
4 22.16 2275 2271 21.09 24.05
8 21.01 2063 20.03 19.73 20.27
a 0 -0.67 -057 -052 -0.48 -0.32
4 1.77 1.73 1.54 1.68 2.24
8 397 345 3.58 3.84 3.82
b 0 10.09 1020 10.12 10.29 10.22
4 9.52 9.36 9.54 9.56 9.85
8 9.59 9.08 9.07 9.33 941
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Table 2-17. Change in color values of mixed fruit and vegetable juices

treated ultramembrane during storage at 25C

Hunter Storage Control Cysteine Glutathione

color time
(week) 5mM  10mM 5mM 10mM

L 0 28.99 2865 29.03 28.74 2891

4 24.65 2281 2154 24.20 22.92

8 2059 - 1836 1807 - 20.52 19.97

a 0 -0.48 -043 -034 -0.41 -0.38

4 0.02 0.17 0.24 0.09 0.27

8 0.39 1.42 1.82 1.10 1.20

b 0 3.86 3.92 3.81 418 467

4 590 5.36 5.04 5.46 7.96

8 7.20 5.93 592 7.02 6.90

oldel A#E FHstd HE pHA Fast AR 2 F2 ATIA
chlorophylie] st#7t A% Aoz Jeld o chlorophyllel Z37} Ad A gas
% pheophytine] @] MAd=Ee Aoz eyt pH7E wolA4E chlorophylll
pheophytin® 2 ¢} X &3} chlorophyllide®| pheophorbideZ ¢ 3383 AL &3
sted B4 £& Moz we ML WAL 2y Ao JAME
chlorophyllo] &+ & -a g% ¥ A22 Yely -a 33 chlorophylize] @

HE BA7E dSE ¢ 5 AN
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U A% § EFFAF2Y 5 AAA

Foo £4¢ 2% 7293 39 St A9EZ 2Ry Fao 3

%
AZ7I T 2AEFH JAFoE EHYAI)E= cloud lossE vp & ]

Y
=
X
Ha
ol
S
R

B9t #7 ethylbutyrate, neural, geranial 59 #7144 E0o] 24E 7sAd®
A, FLF2, 94, AF S $8= 2F gy ZfsAHES F§sn

PEd o]EL colloidal suspension® FAste] L& ATAFN 1 cloudydt AejsS

il

ri
pl
2

XA 71K 8 Z7)7} colloidal size 0|02 AXNE VAL Sualr] W2o) HF
T gz Zodse d3dslel haze Ao dE olal: AZFLS AFAY)

AZrgS AFscd F8F 9EE Fu.  WFel A$ hordein(barley

ki

prolamin)©] haze®d Ao Fd J&E& 3= T# A (haze-active protein)E =3
proline®] ZAH|7l & Aoz 4HA Udx, A}YF22 Z$ proanthocyanidin®]
haze-active polyphenol2 ¥¢aA ¢ &dl o]= catechin, epicatechin, gallocatechin
o dimer E¥ trimerZ o]FolAd e AHH mechanismF H]AEHA
mechanismell 23|14 haze®t A& FA3ddEs 2urt Yok B dFdME
haze Ao W& model systemE A X3t haze JAZ dF& F= AAEL
ZAet HAfF LA 9 haze A4 H o9t BEE HEEA dNFo g A

#F 34 248 g3
1) 2 Al2~"olM 2] Haze B4
pH 4.89 0.02M phosphate buffer& Z A3} gelatin, proline, polyproline,
catechin, tannic acid, chlorogenic acid 5& =¥ 2 95378t 5 25 95T o

X haze A4 A¥EL 3 AT Table 2-18~2-25914 RE= ule} 2t} Proline

= AT ZE AP FAN Y7 N5 FEI FIEFE haze® ¥ FU)e)
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e Aoz Jgywton 5T 26T 42t 9BTAA haze?t o Bo] fEsEe

Table 2-18. Effect of addition of protein sources on haze formation in

a model system

Protein source Haze formation (NTU)

(g/L) 5C 25°C 95°C

Gelatin

0.0 0.20 0.19 0.20
1.0 2.05 2.34 2.78
2.0 3.35 3.70 7.09

Proline

0.0 0.13 0.20 - 0.17
1.0 0.20 0.19 0.24
2.0 0.16 0.20 0.19

Polyproline

0.0 0.09 0.10 0.08
0.010 0.22 0.26 0.34
0.050 0.46 0.40 0.59

Gelatin, proline, polyproline % 7}ell €3 haze AP A EE v|EL3] A proline
AMTE FE9 X0 W& hazed WEHIE Ao AN gelatin F7HT 9
749 95ColA 20 g/L #7189 S o 69 NTU &9 haze 3718 #2¥ +
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g4 om polyproline d7tFe ALE vl Z 95CNA 50 mg/L H7H3H A
< o haze’t 7t% ®o| Frlste Ao 2 YW

Phenol 3}3& 2 A catechin, tannic acid, chlorogenic acidg& ZZ #7138 7
< 95T tannic acid A7FFlA haze’t 2 NTU BE F7isted ot& 28T
o v ¥ Aoz derwt

Table 2-19. Effect of addition of polyphenol sources on haze formation

in a model system

Polyphenol Haze formation (NTU)
e/L) 5C 25C 95T
Catechin
0.0 018 0.29 0.37
1.0 0.44 0.42 0.69
2.0 0.98 0.90 1.28

Tannic acid

0.0 0.20 0.16 0.20
1.0 0.60 3.30 191
2.0 1.40 270 2.20

Chlorogenic acid

0.0 0.19 0.49 0.54
1.0 0.81 1.08 1.04
2.0 162 1.67 1.70
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Table 2-20. Haze formation in model system resulting from addition of

gelatin and tannic acid

Temp. Tannic acid Gelatin(g/L)
(C) (g/L)

0 30 60 90 120

5 0 0.0 0.4 0.7 0.5 13
120 0.3 100 128 160 145
240 0.9 16.4 184 185 195
25 0 0.0 0.2 0.2 0.3 0.5
120 0.4 34 192 272 356
240 0.7 53 184 342 370
95 0 0.0 03 03 04 0.5
120 0.3 149 322 262 372
240 0.6 65 272 338 428

Gelatin + catechin, gelatin + tannic acid® ¥ %% 2o WE haze 2

oz

AEE Table 2-20, 2-21°14 RBE vig} o] D5 H7lo Hlde WA B

rlo

haze7t B4 ¥ 222 Jgwen ot phenolic hydroxyl groupdl & )3}

rlr

hydrogen donor$} protein peptide®] carbonyl function®¢] hydrogen bond7} &
AER7] dEez BT, Gelatin® A% catechin F7lo] 23 & Was=
UNL&Y catechin® gelatin H7H5E7F F718e] wat NTU @& = a7 =713

© AL2 JEWT  Gelatin + tannic acid® 549 Z&d WE haze AN

ox
H1

€ EW catechin #7}Fol H3td 4&F H3ASd® B35 NTU7
453 FUIElEeS B £ dYoew ol: tannic acido)l © 2L steric

hindrance?’t &34 protein®}9 ZA&A9A7t Bow catechinol B 3o
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hydroxyl groupel B7] dfF2o2 Alg €

2xo] M haze 4TS EW 95CAA Y haze?t 71 "ol F7tsto
gelatin 90 mg/L + tannic acid 180mg/L Z3¥ oA 440 NTU ©F F7I3ts
123

Table 2-21. Haze formation in model system resulting from addition of

gelatin and catechin

Temp. Catechin Gelatin(g/L)
(C) (g/L)
0 30 60 90 120

5 0.0 020 110 205 289 335
1.0 . 044 189 260 280 410

20 098 173 280 350 440

25 0.0 019 106 234 319 370
10 042 190 270 330 440

2.0 090 280 320 420 580

95 0.0 037 125 278 399 509
1.0 0.69 150 340 390 540

2.0 128 200 390 490 640

Proline?] 7%+t Table 2-229} 2-23¢14 Yeld viel o] tannic acid$}
catechin A 7tell & haze®] %717 o] Feolv|=4t o249 prolined haze
AR Z 9L A @s Aoz AlgE® wbdo| polyprolined] 7 $-
Table 2-24, 2-25014 Bt vl Zo] tannic acidol H7toll & haze 4o
gutsle polyproline® tannic acid® ZtZt 50 mg/L¥ ZEsl9 & ul haze 3t
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o] 19 NTUZ Z78t= soz Uedt

Table 2-22. Haze formation in model system resulting from addition

of proline and tannic acid

Temp. Tannic acid Proline(g/L)
(C) (g/L)
0 0.25 0.50 0.75 1.0

5 0.00 007 016 0.17 0.18 0.19
0.50 087 069 054 0.66 0.49

1.00 112 113 1.03 0.98 0.90

25 0.00 000 015 0.19 0.21 0.21
0.50 063 051 0.67 0.50 0.50

1.00 1.63 1.09 1.03 1.01 0.93

95 0.00 000 007 0.12 0.18 0.30
0.50 080 072 0.71 0.52 0.66

1.00 1.51 0.93 113 145 1.81

ojiel Z#=2Z fHF3t ¥ W protein® polyphenole]l &4 EAF o
haze 4ol g FF5EAE Bojn olx F EAZe] ZAo) % Rz A}
29 Siebert 52 FA2ZY acceptor! dimethylforamide®t Hl =24 £ui<l
dioxaneg #H7ItHE& 4 ¢ NTU geol #4%0dn Bdd haze A4 T4

Aovd 254 Ao BT X v o
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Table 2-23. Haze formation in model system resulting from addition

of proline and catechin

Temp. Catechin Proline(g/L)

(C) (g/L)

0 0.25 0.50 0.75 1.00

5 0.00 0.05 0.09 0.16 0.17 0.18

0.50 0.53 0.24 0.32 0.36 0.56

1.00 0.55 0.33 0.46 0.53 0.54

25 0.00 0.00 0.01 0.07 0.12 0.19

0.50 0.23 0.27 0.38 0.49 0.64

1.00 0.45 0.44 0.50 051 - 048

95 0.00 0.07 0.04 0.09 0.11 0.19

0.50 0.48 0.45 0.54 0.60 0.72

1.00 0.57 0.52 058 0.50 041

Table 2-24. Haze formation in model system resulting from addition

of polyproline and tannic acid

Temp. Tannic acid Polyproline(mg/L)
(C) (mg/L)

0 5 10 25 50
5 0 0.13 0.20 0.25 0.32 0.49
25 0.17 1.63 3.30 - 6.40 5.80
50 0.14 2.20 420 5.80 6.90
25 0 0.18 0.25 0.29 0.42 0.50
25 0.29 152 2.48 6.10 6.53
50 0.29 1.96 4.30 6.90 12.65
95 0 0.23 0.28 0.36 0.45 0.64
25 0.33 1.80 2.90 5.80 6.90
50 0.47 1.89 3.90 11.8 19.0
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Table 2-25. Haze formation in model system resulting from addition

of polyproline and catechin

Temp. Catechin Polyproline(mg/L)
(C) (mg/L)
0 5 10 25 50
5 0 0.10 0.24 0.28 0.32 0.51
25 0.12 0.86 1.33 153 1.45
50 0.25 0.92 1.30 1.49 1.53
25 0 0.12 0.22 0.28 0.31 047
25 0.18 0.67 0.84 1.23 1.17
50 0.29 0.95 1.23 1.36 149
95 0 0.21 0.29 0.36 0.42 0.53
25 0.23 091 1.09 . 131 1.49
50 0.34 0.99 1.39 141 1.65

2) EFAF M9 Haze A4

1

THAAFLE AP EY3A & A E, 10,000xgA A 1587 AR A
g, g2 TR AZ3 E gelatin, polyproline, prolineS TE¥Z I
7¥ske} 5, 25, 95CAA 303t WA AAM haze: H'23 T 2479 haze 4K
AEE vudty 1 ZA3}E Table 2-26°1 eI

Gelating 7Halx & 72 TA2T7h 924-992 NTUZ A& 3 713 ghol
% dAEE ATt 394-452 NTU, 39577t 26-29 NTUR A 3HA
w2 e EAem 95ToA haze Aol 7HF 228 Reg JeEwth  Gelatin
H7teol F71853 haze® 4 ZF7hsts Ao 2 JEy=d 20 g/L9 gelating
Fobetde W A7t AF vimad FAYF] A9 218-228 NTU, 942
A FelME 72-102 NTU, el zFo|AEs 25-32 NTU #HE9| haze’t A4
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¥4tk Polyproline$ 20g/L ¥7t& 2% H7F A% vlustsd & o e R
A 88-134 NTU 2& haze’l Z715 0] haze AAo] 713 &4d AozZ Yete
o Q482 HYTFANE 37-62 NTU, dJdsFME 41-47 NTU 2ol
haze7t A4 € ZA22 YEY gelatind %7}3‘}%% e} AR AT 8l olr =
#o2A prolined A7FHRE WE FAYTAAN 16-28 NTU, 442 A2
oA 6-15 NTU, #9jd%7A 04-10 NTU A% F7tsbe Aoz veht
proline®] €3 haze AL A9 e ZA2=2 Holy olz{g AIE= model system

oAl g3t YAFA.

Table 2-26. Haze formation resulting from addition of protein sources to

mixed fruit and vegetable juices

(Unit : NTU)
Fr%t:e)sin Control Centrifuge at 10,000xg Ultrafi}tration(S0,000MW)
g
5C 25C 95T 5T 25C 95T 5C 25T 95T
Gelatin
0.0 936 924 992 440 394 452 2.76 2.68 292
05 975 959 1096 475 424 468 7.02 6.08 7.86
1.0 1012 1072 1120 472 458 480 1520 12.80 16.00
20 1164 1136 1212 512 496 © 520 2840 30.40 34.80
Polyproline
0.0 928 919 972 428 398 429 296 3.20 3.60
05 982 960 1080 446 420 482 3.24 3.32 6.08
10 1016 1060 1106 465 460 498 7.08 796 827
Proline
0.0 913 920 972 436 428 442 290 278 2.96
05 922 929 974 440 434 448 2.96 2.94 3.07
1.0 930 936 978 442 440 457 3.18 3.62 3.93
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Polyphenol #3¥ 2 tannic acid, chlorogenic acid, cateching #7}sle 5, 25,
BTAM 3083 LR SHAM hazeE F2F & 2479l haze APAEE b w3l

3 ZA3e Table 2-279) JERRRITH

Table 2-27. Haze formation resulting from addition of polyphenols to mixed

fruit and vegetable juices

(Unit : NTU)

Poly | Control Centrifuge at 10,000xg Ultrafiltration(30,000MW)
-pheno

(g/L) 5C 25T 9T 5T 25C 95T 5T 25T 95T
Tannic acid

0.0 982 992 1024 408 392 472 2.2 29 34

05 1166 1168 1056 503 524 598 491 407 594
1.0 1239 1232 1364 744 720 824 936 1020 12.06
2.0 1324 312 1397 752 712 988 1645 1642 1922
Chlorogenic acid

0.0 924 969 1088 408 384 488 23 22 31

05 1020 1089 1096 448 416 488 3.2 33 3.6

1.0 1144 1016 1388 504 456 576 42 43 48

2.0 1226 1284 1410 544 520 685 6.1 6.3 6.9
Catechin

0.0 903 964 1088 408 448 456 2.38 296 3.09

05 1036 1000 1184 416 475 484 3.56 348 402

1.0 1096 1016 1256 432 464 496 4,08 466 584

2.0 1160 1120 1312 440 456 488 5.98 595 627
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Tannic acid d7td] W& FAF 29 haze S 2 FAYTFY 3¢ 20
AAEY AHeF<
§ 41-77 NTURHE =

st

g/L H7b7lA A7t Wrv 320-373 NTURE F7hsto
9ozt Fofl Hlste Y53 Ehodw AR M F
st o FdnFAME 14-16 NTUDE 718 AS & & U

Chlorogenic acid &7} 7oA E FA g Tl haze F7}3Fo] 302-322 NTU,
AdEeE AgTFAME 66-97 NTU, @Foq3FoM< 38-41 NTUZ tannic
acid @7t7el Hld @& Aoz YElon catechin H7F79 A5 FHIMAR
o FAEFAA 156-257 NTU, d4d&e AgdFeA 12-32 NTU, CTelA
2.9-36 NTU 28 o WA catechin@ 7ol 3 haze Aol 714 @& AL
2 Yetst |

2d  Alxde guAdn ZYdEs A5 g% FsEFAA
haze-active protein & o] 2< AlE|A polyphenol 7kl 23 haze A4
o] B} #wsla haze-active polyphenole] B AlgelA Wz H7lo) 9
g haze AAe°l o @w3ctn s AMEF BHEEGA B o FAHLE haze
Z7hgcl 1R & HRez JeEHd FAYFIE ©E& AT HEo
haze-active protein® haze-active polyphenol® t# 3t & 3123 &
8  glon d4EY A g ge] oM B3I
haze-active protein® haze-active polyphenolo] AAHE oz Algdt
o]g]3 AT Siebert 59 AFELAE HFAEH oL A# AA AHF
29} WMFo] gelatin®} tannic acidg H713e haze AZAEE v, Y44
haze ¥ 22 A#F 29 haze-active protein3 haze-active polyphenol®] %&
2Ag 5 ot 9332 tannic acidE H7F3EAE 74 ¢ haze-active proteing
o g de A de WF9 haze F7HE0l 5000 NTUR 7H3 &
gton gelating #7183 QLS 7 $ haze-active polyphenole] B2 Alz} Ff 20

A 7} BE haze?t A4 YT B
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3) dAH wE g AdHA

YA 2=o wWE gE IAYY Wzte FAHHTE 1, 2500, 5000,

10,000, 15,000xgell Al A Eelstd 2tz 5Co 25Tl AZ4d Axpe H3 27

o>

A E2 AL A d& Agel A FEEVH 61912 AR E & g2 A

=3

it
2

Blate] @A wghon ddYo] AFLE FFEE Rolx 15000xgol A

f—

5

e
-

AAET M7 AF 12142 7HF 2L g By 5T AR

2UF AHEAMYE A ¥ A8 A FF=UF 22322 dolxd 94

M

98 @ G AREWH 2 Aozt 9t Ao Yehgon RHALE A

s

o2 JvEeElgY.  wkdE 15000xgolAd GARAE Az A9 oYX E¥E

N
-

127492 3200 L0SBLE Ae) Wl GE Aoz dugn. 25T A%
A% w4 Wdez AP WAL uo 8Y o4 nEe ErsHen
5T Aol M} ohBr L IxgolAel W7k 7b AshA ebet

QAT 9 5Csh BCAN 43R AR BT 6490 S4B 9B
23 A4S ANew A% eEo BT SE WHE ¥ o 5TAA AW A=
b 9RE ReE duin. TAATY Az Q4RAE 44 gL A
E(lxg)®) FHEI} 57652 71 Ao 64Y F 5T ARTFAME 128, 35CA
FFAME 190602 AARAANE @ G AsScl vaed W} sy =
Aoz uehdeh W 10000xgs 15000k A ANEAG ARlAE FHE
A Wssk gel WAl Asd Y F FEwsE 2T + Qe
Alg g,

4) EFHAQF29 e 4E

F Hs523 AFo g A= Table 2-289) Vel on &d9E gallic
acid equivalent (mg GAE/L)E H A3 gt
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Table 2-28. Changes in total phenol content of mixed fruit and vegetable
juices during storage

( unit : mg GAE/L )

Storage time 5T 25T

(week)

A B C A B c

0 757 880 1730 757 80 730

2 689 831 699 - 825 680

4 716 815 685 - 812 677

8 725 79 670 - 788 668
A : Control

B : Supernatant heated for 15sec at 96°C

C : Permeates through a ultramembrane filter

NG 27 F AsE€2d == dAMYUT7 880 mg GAE/LE 7HE &%
on ol dx8E A% polyphenol oxidased E&A 3z &9 Bl
dojuhx] &gty Qe HAY 12 gFgo2 FAHFU 757 mg GAE/LR
on dAqR(Frt 730 mg GAE/L £22 73 dol dF HEEZHO
membraneS T #H#3tA E3I}IZ pulpyt FKl Holde RLE ARG,
George & colorimetric assayE& ©] &% w729 EXEF29 HEEE ol
200-500 mg GAE/Letx Ru3tgen Cliff 32 At#dfF2e #HE ko]
500-700 mg GAE/LA =2 HHEd ol &7 vudie] & of 2 AgA A
2% EFFAF2E g2 JdF2ng HE5EHS Bo| /3l AE R

2 yetgg. o3 HEEREL FIF2oA bitternessHt astringency 9
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Ze& ot 54& F49%9 yellow brown pigment® #4832 hazey
sediment® A48t AF T FAMGHE opr|dvtn oA don x FHo
B2 343 222A AEY AFAAs 244 oA AAE free radicale] A
e AAAINAY 4L Adsto Fatst 8¢ e AFEE Fwsio
5Ce 25T A% 2 A=eF L dx F2de AFE viey 53 Fxy7

fi

FN O{N

l

Aoz YeElytEd o= polyphenoloxidase® z& o2 5
g 49 BH7t dojd A2 Hdyg, FAHE T A$ 5CoA 4F o] %o

L3le HE EZo Fdte A¥E Boy o& HE ER 1Foy

rir

BaloAd Fol LA endiololY reductone F9 ZL browning intermediate
o G4el o@ BHoz AndT

EFAAF2e Bzl BYE silica gel TLCE A3 Folin-Ciocalteu$t
FeCli/KsFe(CN)sll A& == 6-7709 spot7t 22H AT 20%9 ZFEZS
HAI Az AL old ol toluene/ethyl acetate/formic acid(5:4:1)ol M= 6
78l spot, ethyl acetate/formic acid/acetic acid/water(10:1.1:1.1:2.7)l A= 174
o] spotoZ HEIHUTH

Spot at= ferulic acid + p-cummaric acid + vanillic acid + gentisic acid +
2,3-dihydroxybenzoic acid + kaempferol, spot b syringic acid + quercetin, spot
ce caffeic acid, spot di= tannic acid, spot e epicatechin + (+)catechin, spot f<}

+= chlorogenic acido]c}.

04# FAHZYF, EMTANE a b c d e f, g spote] EF FAukss
e 20%9 3% EF F ¥ 13F9 #HE ¥ E - ferulic acid, p-cummaric
acid, vanillic acid, gentisic acid, 2,3-dihydroxybenzoic acid, kaempferol, syringic
acid, quercetin, caffeic acid, tannic acid, epicatechin, (+)catechin, chlorogenic acid
5ol = Ao =2 JVeld=d catechin, kaempferol, quercetin 5& At& oz

AAA, % chelator, A& FHikst LAA e GFE st FEAWNY, FLA

’
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&

>

3 2%

A Auk20] UEYR] o} syringic acid, quercetin, epicatechin, (+)catechin % ©)

s

Ho Foe B3zt dAd. dYgAqfF e b spot# e spot

AN

Aol EAsA FE ROZ ARHY 2 ol 42 epicatechin, (+)catechinol
colloidh suspension 42 @ YTkt @I Hge) RTASH @A A
2 nelth #slamye FAWgo] RAYT AxjeTo) us ¥@
M okslA Uehd oz uFo ¥ o ddRAeE 4 a0 JaFre
ASE 0% 7% FARTGT Rud u Uk oHE dE FUEBS

3 A9g YAt 53

% YEORE Yt wH FUF2e) 2Hss haze, 1A ANHE 2L
Bo] Yo FAARY Yo HAE @k AF 7Y o FREE RE NPT
A e spote] FMukgo] Yehta] ol AqA7|gte] Zojel| wel epicatechin¥
(catechin FE A FasE ez yuen 58 @edB Tl £ spot

X
)
PO
o

e 2% o8 242 89 58 tanind 2L FEO|

9} g spot®= AMWrL-& ®olx| gro} chlorogenic acid 4= A Zi3e A=

e

5) EFFAANFL ofvt T

EFHAF2e FEMA Table 2-299] Jetdidct. Exe e Z¢ 590
mg/LE2 7t3 Be Ao Jeitoen @oHA T 320 mg/LE 9o
Aol o8 thFe g¥de] AAHE Aoz FEHAH. AR JILEd AA
A fold Zadte AFE HyoH ddHTFoAe WSt M HES AL
2 vegt. EEFAF2E dAEUSA &L FA43, 10,000xgolM dd 2=
A, dAEE F A4, dAEE F dq Asto 4709 T2 TES
of A|Z3}3 15 mL falcon tubeoll ¥ 5TolA 1593t AZstdA Aol w

2 opulxyt dFe wa EAagth
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Table 2-29. Changes in protein content of mixed fruit and vegetable
juices during storage

( unit : mg/L )

Storage time 5T 25T

(week)

A B C A B C

0 580 590 320 580 590 320

2 531 562 310 - 550 309

4 - 540 309 - 538 304

8 - 528 302 - 507 300
A * Control

B ! Supernatant heated for 15sec at 96°C
C : Permeates through a ultramembrane filter

obm et FHFE AR 100 mLB mgl2 FASYT B4 AdE Table
2-305 2o FA A TN BEF A4 opnio2 43R aspartic acid 2
asparag_ineol 1 A FAFAeH I 4Eo2E glutamic acid 2 glutamine
7 proline°] B2 RoZ JElGEH prolined AP 9¥A L 52 Q=
obml:at F Fo] EE FUF opmxioD AWMFA HAE) 5-16%9]
prolinec] ¥fFHol At Bud vl glow HAFA WAF 9 Fo SgoA
haze 44& #FEsty JAMES FAHstd FAASFE opviddxn daAd g
&3 o}m = 4kQ) cysteine, cystine, methionine¥} &% o}u] A tryptophan}
tyrosine 5& 1 o] wj ¥dd

AAELNE A &2 FAHFo 39 044 aspartic acid @ asparagine©)
4149 mg/100mLZ YF3A EL2 Re=2 EAHAeH glutamic acid 2

glutamine 3727 mg/100mL, alanine®l 688 mg/100mL, proline®] 55.1

- 116 -



mg/10mL £22 22 Aoz yeyt 159 3 FA 7 4FE FHsA o}
- AbS 243 A3} aspartic acid 2 asparagine®l 126.3 mg/100mL, glutamic

acid € glutamine®l 124.3 mg/100mL, proline®} 18.6 mg/100mLZ % 60-70 % 7}
ZF zAste AoE veygon 199 & ouxix A4 #Zadte AR

e T

Table 2-30. Amino acid content of mixd fruit and vegetable juices

Sample Amino acid (mg/100mL)

Cys Asp Glu Ser Thr Ala Pro Tyr Met Cys2 Phe Tmp

0 day
Control 34 4149 3727 334 521 688 55.1 26 5.1 0.3 209 36

Centrifuge 2.3 2984 2791 267 456 613 47 2.1 38 0.1 132 28
(10,000xg) '

Thermal 24 1392 1393 79 152 192 214 14 29 , 009 29 04
treatment’ ’

Ultrafiltration™ 1.2~ 345 292 1.5 31 41 8.1 05 06 02 06 0.1

15 day
Control 22 1263 1243 6.9 1.3 169 18.6 004 09 009 2.2 0.2

Centrifuge 20 1139 116.1 6.6 11.8 159 179 004 09 ND 18 03

(10,000xg)

Thermat 19 1006 97.2 66 148 155 193 15 13 004 31 08
treatment’

Ultrafiltration™ 0.3 266 225 1.6 3.1 40 6.1 02 05 002 04 04

Asp : AspartatetAsparagine Glu : Glutamate+Giutamine Cys ® Cysteine  Cys2 : Cystine
N.D : Not detected

« : for 15sec at 96°C after centrifuge » | MW cut-off value 30,000
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10,000xgl A DA E-T A8 A$ 0UYA aspartic acid L asparagine©)
2984 mg/100mL, glutamic acid 2 glutamine®] 279.1 mg/100mL, prolineo] 44.7
mg/100mLE YAHEZSA FS Alge vs] Bo] ide AL 2 £ e
159 ¥+ aspartic acid & asparagine, glutamic acid 2@ glutamine, proline®] 2z}
7} 1139, 1161, 179 mg/100mLE Z23¥R 2 Zx g Fo) Hl&std 1 oko] M
Aoz eyt

AR F AT ArY A AEYTFY 2 2ot gl Aoz e
U EAeed od FF A e Ao velhgon ARzt wE Z ¥ic
e Aoz veyth AR & dF993 Heg A Bl E aspartic acid 2
asparagine®| 345 mg/100mL, glutamic acid -2 glutamine®] 292 mg/100mL,

proline®] 81 mg/100mLE THE o}mj=Atol] H|3le the &850 Y= Ao

A

]

AEINer dd2deA F& FAE T} vEsdE 2 ghe]l <& 90 % ol #aE
Aoz et A3 159 Fol& aspartic acid R asparagine©] 26.6 mg/100mL,
glutamic acid ¥ glutamine®] 225 mg/100mL, proline®]l 7.1 mg/100mLZ & W&}
7 fle Aoz dUgston o opnitd Mz A Wt ¢l

= dToM e EFAAFL ARFRE GFEAIL FAATFE ofrlEe
haze®] A48 FolA @¥AF polyphenol#e] Afta #&AzY FaF2o) &
Aste @ d 3} polyphenold A4, BHen AR} e a7t haze 4
Aol od WstE 7t = warux At B AHdA Az gafFael
T haze 4740l 274 JFE Fvn ¢l < prolined] A o] thE ofwlxit

o 3l HL RoZ el on peptided F4AAY E£&= AFA AT F haze

]

23t polyphenol 3§E¢l tannic acid®} chlorogenic acid®= ¥ 3% o] ¢lo]
olE9 HZAF ot HA Aol fHHY dAEI 9} oA 93 o]

g o=t HE 329 AAZ haze AAFE TN F ANen 44

P

2ol &3k cloud stability = 4@717 A&sHe Aoz Yebstoh
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7b, FAVZEEH AT £ R 4
Aoz da F
3-13% #o £71(69), $71(30%), B71(50¢)e] TEAA zZ+z 34, 27, 1774 9]

Ao s|Fst= colonys ¥, A A3 B8 27T Lew mesenteroides

A2(BT)AAM 50Uzt BrF FAve HTREALS Fig.

subsp. mesenteroides/dextranicum 27} WHES AASFHEL, F7|dE Lew
mesenteroides subsp. mesenteroides/dextranicum 27} €°1& ¥V Lb. curvatus
2} Lc lactis subsp. lactis7t 57}t 3, @716l Le lactis subsp. lactis7} o %
Foltk. #a, FAHE AT dRETH Yl wet 1579 grouplE Ve F
U1k (Table 3-1)

W

i
e
>
H
lo
(3
l:olu
Jm
oX.
:‘-!'
o

S ANFFY A

sAueA 2ee 154 groupsl RAFE 1497 WE A48 TRAAF
2V @2 e BeuE  gE: FAR =3:3:1:1/2: 1 1/

22 HES F 2BCAA 09U WENA 7 R HAF2oAe BRI
2 Eqe BT VT AFEE, WUAE, P4 SOl $5¥ FE
Arat Ao

D a7 4545
Zt BYFFE AT T AAF2 HE VN F FIANEF WEE Table
3-2¢9 ok RE IFE ¥E 194 49 F7M8tx 3~597A= MM T
izl o ol Fe & thA] ZAde ZAFES YehldY. F 2R A ddEFs
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Fig. 3-2. The pH, titratable acidity, population of lactic acid
bacteria, yeast and total viable cells of Donchimi juices during

natural fermentation for 50 days at 5°C.
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- 120 -



Table 3-1. Grouping of identified lactic acid bacteria isolated from Dongchimi

juice fermentated naturally at 5C

Group

Code No. of isolates

Percentage of identification (% id) *

< =2 B8

=

2 >

B

MB-2~5, 7, 9~11, 14, 21, 25, E30-08
M5-6, 16, 18, 2, 29, M30-6, 7, 13
NB-1, 17, 2,

MB-15, 28

MB-13, 77, E5-5, 6

M5-12, %

E30-1

M30-1, 5, MB0-3, 7

M30-3, 15, Ex0-2, 5, 6~8, 10, 12~14
E30-1

M-8 19, 23

M30-2, 4, 9~12, 14, 16, 17, MA0-], 2, 4~6

XI E5-2 8

XV Y30-1~8

XV Y40-1~5

Leu mesen mesen/dext 2 (99%), Lew mesen mesen/dext 1 (0.1%)
Leu mesen mesen/dext 2 (999%), Lb. brevis (0.1%)

Leu mesen mesen/dext 2 (9.9%), Leuw mesen mesen/dext 1 (01%)
Leu mesen mesen/dext 2 (99%), Leu mesen mesen/dext 1 (0.1%)
Leu mesen mesen/dext 2 (99%), Lb. fermentum (0.1%)

Leu citreum (39.4%), Leuw mesen mesen,/dext 1 (04%)

Leu mesen mesen/dext 2 (620%), Leu mesen mesen/dext 1 (376%),
Leu atreum (0.1%)

Lb. curvatus (9.9%), Lb. delb. delb. (0.1%)

Lb arvatus (B9%),Lb. plantarum (0.1%)

Lb. curvatus (R2.7%), Lb. delb. delb. (69%), Lb. helveticus (0.2%)

Lb, cellobiosus (9.6%), Lb. fermentum (0.2%)

Le ladtis lactis (890%), Lc lactis lactis (94%),

Leu mesen mesen/dext 2 (0.9%)
Lb. acidophilus (838%), Lb. delb. delb. (150%), Lb. fermentun (0.1%)

Lb. cellobiosus (35.9%), Lb. fermentum (2.9%)

Lb. delb. delb. (909%), Lb acdophilus (88%), Lb. viridescens (0.1%)

* Percentage of identification (% id) : an estimate of how closely the profile corresponds to the

taxon relative to all the other taxa in the data base.

10°7'CFU/meold 2ol 10°°CFU/mAA Z7tat ozt oAl st g
M5-13, M5-15, M30-7, Y30-1, Y40-1 5 &

s8] M5-178) Z$ the #F3d Hs SASEs} we=n T

2y
TE 9EARA dr7t FASHAS

Ho It

1°CFU/mZ & #FF5ch 108 73 2ttt 9w 02 Leuconostock & Al
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Table 3-2. Number of total lactic acid bacteria and coliform bacteria in
mixed fruit and vegetable juices’ during fermentation at 25C by an individual
starter isolated from Dongchimi juices

(unit : CFU/mé)

Lactic acid bacteria Coliform bacteria

S&\’f’ 0° 1 3 9 0 1 2 3

M5-8  390x10° 580x10° 230x10° 590x10° 80x10° 20x10' 20x10' nd
M5-9  760x10°7.00x10° 462x107 6.10x10° 70x10° 10X10° nd nd
M5-12  340x10° 1.80x10® 1.40x10" 7.00x10°  2.0%10* 9.0x10' 1.0x10' nd
M5-13  527x10° 152x10° 4.40x10" 1.64x10°  70x10*° 10%10' 1.0x10' nd
M5-15 1.22x10° 7.30x10" 3.40x10° 139x10° 50x10° 40x10' nd nd
M5-17  1.27x10° 1.46x10° 141x10° 970x10°  70x10° nd nd nd
M30-3  2.00x10° 340x10° 350x10° 1.72x10°  9.0x10° 20x10° 1.0x10' nd
M30-7 1.10x10" 1.04x10° 500x10° 166x10° 12x10° 1.0x10° 1.0x10' nd
M30-11 2.03x10° 720x10* 152x10° 228x10° 50x10° 1.0x10* 1.0x10' nd
M50-1  190%10° 7.10x10° 156%10° 414x10" 54x10° 20x10' 30%10' nd
M50-7 2.70%10° 390x10° 154x10° 490x10° 7.0x10° 26x10° 20%x10"' nd
E5-8  270x107 224x10° 1.40x10° 340x10° 1.0x10*° 20x10' nd nd
E30-1 810x10° 1.78x10° 580x10" 495x10° 4.0x10° 20x10' nd nd
E50-1  3.35x10° 3.20x10° 2.17x10° 9.00x10° 9.0x10*° nd nd  nd
Y30-1  1.11x10° 147x10° 170x10° 1.03x10° 20x10* 20x10' nd  nd
Y40-1 480x10° 2.79%x10° 650x10° 155x10° 1.0x10*> 40x10' nd nd

nd : not detected.

"The data are population of lactic aicd bacteria in mixed fruit and vegetable juices
immediately after inoculation of starter. The mixed fruit and vegetable juices contained
wild lactic acid bacteria of 1.1 X 10°CFU/m¢ before inoculation of starter.

* Starter

P Fermentation time
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of that WAe]l 3t pHI/E =& waxvld FAsTs dd oz 448
oz A AME wol Fadht M5-17& LE7|o] A E
#oll wla] YKTo] F2 Ao Ho} Ao iy WAl AE Leuconostock U=

4 UAT

) ZAE 7} coliform bacteria®l A& J Ao v|XE &

7t AT S EY FAF29 coliform bacteria®E ¥&E A 10°7° CFU/me
old o) wEst AyPo| wat Faste] HE 2dA0E 0~10' CFU/mZ e
yon, 3gAdE §Ad3 Agz RS #FE £ AN

o] R Aol o3 BHH COz A, FEER Tl 93 coliform bacteria
7t Asg e Aolgt £ 4 3UtH(Table 3-2).

3) F&ol2F=(pH)% A= U3

& A EFFAF29 pHS FAANE7} 505~509, 180~20001% He] &
27} AYHAA pHE F23a, 4PSEE F7H8 A HTable 3-3).
gRre] FFd A waNY pHE 1YAZRA F&3] Fad F 3YAA=
A8 A, 3UA ojFde Ao WsHA Gzt 99A oA okt Fad
A< £ 4+ Aok 2y M5-17, M30-11, E30-1, Y30-1, Y40-1¢] 7% 14A
F33 gadgx 2 F5H 99ARAANE MAS FasUth 53 M5-179
pH7F 713 Beo] AsHYn@LA 320), thFe2 M30-11, E5-8, E50-1, Y30-1,

fudd

Y40-1¢} pH7b Hl@a ®o] AEAHOYA 337~341). HAAIEE ALA
Z7189 3, 7P EE M30-11, M5-17, Y30-1, E50-1, Y40-1 #o]ch. 19]9]

Fo] o3t wEode] pHE 353~4.09 FEZA "oz, HAHAEE 1015~
193.0 A=k FEAe| pH ¥t F4e RiFso WAste vws E%S o

AuFsel 445Esh pH A% FE7k A v Aoz nop AU 4%
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Table 3-3. Change in the pH of mixed fruit and vegetable juices during

fermentation at 25C by an individual starter isolated from Dongchimi juices

pH Titratable acidity(mé of 0.IN NaOH/100m¢)
S\T" 0 1 3 9 0 1 2 3
M5-8 506 414 365 378 1.80 50.0 70.0 1480
Mb5-9 508 389 364 349 20.0 815 1150 1680
Mb5-12 509 449 381 362 202 515 111.0  190.0
M5-13 509 417 378 359 20.2 43.8 75.0 1695
Mb5-15 507 404 369 358 19.7 62.0 1080 177.0
M5-17 508 383 343 320 20.0 58.0 1152 2320
M30-3 507 403 368 372 19.7 35.0 78.0 1140
M30-7 508 392 358 358 20.0 8.3 1160 1915
M30-11 507 412 365 340 19.7 445 828 2730
M50-1 507 412 370 365 19.7 45.0 740 1330
M50-7 509 415 369 365 20.2 445 735 1535
E5-8 509 435 376 340 20.2 505 1148 1930
E30-1 505 380 365 364 185 92.0 1135 1618 .
E50-1 507 406 - 364 336 19.7 545 99.3  209.0
Y30-1 507 409 388 . 341 197 61.0 85.0 2090
Y40-1 508 412 387 337 20.0 99.0 93.0 ?03.0
? Starter
® Fermentation time
I} FA A48 Addes 48 pHF AHALS S ¢ & Ak
4) Fv Y &2F
Baolel @7 Pkl Fel® panele FABEFE D HAF20) BAo)
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Table 3-4. Aroma test of mixed fruit and vegetable juices fermented for

9 days at 25C by an individual starter isolated from Dongchimi juices

Starter Attributable terms expressed
M5-8 Alcoholic odor

M5-9 moldy odor

M5-12 moldy and alcoholic odor
M5-13 off-odor

M5-15 vegetable and acidic odor
M5-17 vegetable and acidic odor
M30-3 off-odor

M30-7 vegetable and acidic odor
M30-11 vegetable and acidic odor
M50-1 moldy and alcoholic odor
M50-7 off-odor

E5-8 vegetable, acidic, and sweet odor
E30-1 - off-odor

ES0-1 off-odor

Y30-1 vegetable and acidic odor
Y40-1 vegetable and acidic odor

I, R Ago] Be ¥ AF749 399 AuGAdN S AASAT, ofgolAl o
B EFEAL AAA & F L& YA 157 FFo 4@ Lade] Prie B
AR EARAMEA At M5-82 ¢EFHE, M5-9, M5-13, M30-3,
M50-7, E5-5, E30-1, E50-12 °zte] ZHulst 438, M5-12¢ st €2

HAE e Aoz FAEAD. ¥HE M5-15 M5-17, M30-7, M30-11& 41413 of
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A AWE Wz, E5-82 okl A, dWllE, Y30-1& &8 A otagz
AWE, Y40-1& 33 F& e RAeg ¥IFHUY. M5-15, M5-17, M30-7
M30-11, E5-8, Y30-1, Y40-1 &5 93t L F Yol XE panelE9 £& #I%

HFE UK Table 3-4).

gt 3 Aol FAfFLe AILRA MAE &Y

&= w2 F2 PuE AAste AT EFuSEy dadgaF
29 AakE&wol EAol $48 ASE e A Leuconostocs, Lactococcuss:,
Lactobacillus% FoNA 7 $538dxn AAE M5-17 (Lew mesenteroides
subsp. mesenteroides/dextranicum 2), M30-11(Lc. lactis subsp. lactis),
Y30-1(Lb. cellobiosus)®] EFHELE A=At LEJAF2AE Mg 27t
Ta3lth. olE AALTHEY Ave AT FTHA ASET IAA A=z

29T ST A44FL 9B

A
of
lo
off
H
2
j
X
)
=
)
£
a
L
R
S
>
Fii

o 4% HAHF

&
FTES EE, AY %, 3 TS w28 AATuA A

1) AT HFEF=e EFvE

Starterg #H7}ste] 2aAl HAY starterd T wiFul &S AAFI) Y3
M5~-17(Leu. mesenteroides subsp. mesenteroides/dextranicum 2), M30-11(Lc
lactis subsp. lactis), Y30~1(Lb. cellobiosus)S FE wgu| & & <esod &g
FAFF2ol H7t F LAFEE ZAES Table 3-59% 22 ZFHE AU

370 FFE 001%4 HEFF F(I7)9 R4Fe 1.28x10°CFU/meol 2, o]
et 108 gol HrHg F2(DP)NE 1.08x10°CFU/me, 10081 ol H7Hg F
(M)A M E 1.35%10°CFU/meel Atk M30-11, Y30-18 =t} 108 713 Q&& 5
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Table 3-5. Changes in the population of lactic acid bacteria, coliform bacteria,
pH and titratable acidity in mixed fruit and vegetable juices during coculture

of Leu. mesenteroides, Lc. lactis and Lb.cellobiosus at 25T

Lactic acid bacteria (CFU/m{) Coliform bacteria (CFU/mé)
T"\Sb I i il v I i m v
0 128x10° 1.08x10" 1.35x10° 521x10° 100x10° 1L00X10° 1.20x10° 140%10°
1 631x10° 820x10° 1.78x10° 447%10°  1.00x10' 1.00x10' 200X 10" 100X 10
2 445x10° 351x10° 1.23x10° 580%10° nd nd nd nd
3 271x10° 420x10° 1.34x10° 417x10° nd nd nd nd
6  260x10° 257x10° 1.70%10° 255 10° nd nd nd nd
9 251x10° 1.20x10° 143x10° 2.85%10° nd nd nd nd
pH Titratable acidity(n? of 0.1N NaOH/100m®)
™S I i m v I il m v
0 499 498 48 502 210 208 250 218
1 398 38 376 402 525 630 800 560
2 380 375 371 38 850 920 1130 800
3 370 364 362 379 1040 1140 1340 945
6 344 340 340 3% 1580 1590 1715 1250
9 339 337 339 346 1693 1800 1900 1510

? Tempterature

® Initial amount of inoculum in mixed fruit and vegetable juices
(unit : m¢/juice 100mf)

Strains I I m v

Leu. mesenteroides 0.01 0.10 1.00 0.01
Lc lactis 0.01 0.10 1.00 0.10
Lb. cellobiosus 0.01 0.10 1.00 0.10
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7b wE M5-17€ 0.01%, M30-113%} Y30-12 ZZ 0.1%4 HEF F2(IVE)ol A
£ 521X10°CFU/m o2 37) #FE 001%% HZ o ’\IE’L(I:r’-)Oﬂ/\iEE’r 5u 7}
F o ®el EHAY. a8y EE ASdM $E 1999 10°CFU/meol)
EEsn 2a7Ie] FrstdE F4e MEE AUt Coliform bacteria
10°CFU/m e Bolthyh w& 2U4 & FojM AEHx gt}
pH ASAEE I, O, I, V7 £ogon & o= vehlx &gt o
FAEZ) BEFE 2ast w2 JYYS ¢ 5 A 2YY V7Y AL
TR 58 AE FEFo| BT EFST pH AGSEs =g ul@sx
I, Veoleh webA starter EFH &3 5E&
dE v-&=Z 001%% H7stAh

fo

N
fo
mlm
of

7h 7o &%

g FIhetA G EFAAF2 7] FEEE 84°Brix8 T, 9719l glucose,
fructose, fructooligosaccharide, isomaltooligosaccharide® 20°Brix7} 5 A H71s &
25Tl 99zt d&E A7l AF Table 3-63F 2},

TE Z7] FRNFFE 840~940x10°CFU/mLOl Ae] fructoseE  H7H&
FAMNE $E 194 1.11x10° CFU/m7ARA Z718t9 @& 394 1.64%10°CFU/
w7k S AT 6dAMEE A Py AlAstd wE 9YA 143X
10°CFU/meel Siglont the RE FoME wa 199 10°CFU/mE Z718k

I FRY 4E 9dA7A FRAFS,E A WMo 99k Coliform bacteria

- 128 -



Table 3-6. Effect of sugars on the population of total lactic acid bacteria, coliform
bacteria, pH and titratable acidity in mixed fruit and vegetable juices during
coculture of Leuw mesenteroides, Lc. lactis and Lb. cellobiosus at 25T

Fermentation Control Sugars (20°Brix)
(g;;? (8.4°Brix) Glucose Fructose  Fructooligo. Isomaltooligo.
Lactic acid bacteria (CFU/mt)
0 9.40%10° 8.40x10° 835x10°  850x10°  8.49%x10°
1 620108  920x10° 1.11x10°  775%10°  750x10°
3 810x10°  850x10° 164%x10°  858x10°  845x10°
9 351x10°  4.20x10° 143%10°  48x10°  425x10°
Coliform bacteria (CFU/m¢)
0 290x10°  2.90x 10 340x10°  310x10*  3.02%10°
1 200x10"  200x10" 1.00x10"  1.00x10' 1.00x 10"
2 nd nd nd nd nd
pH
0 499 4.94 498 5.02 5.03
3 356 353 355 357 357
9 3.37 3.35 3.36 3.39 3.34
Titratable acidity (m¢ of 0.IN NaOH/mt)
0 180 180 185 175 175
3 111.0 975 98.0 97.0 986
9 162.0 1410 1493 159.0 1583

Preterence test

Sum of o N N
, 200 130° 123° 65° 82°
ranking order

* The data are obtained from 40 panel members. The most preferable sample is ranked
fruit and the least preferable sample is ranked sixth. (p<0.01)

bacteria £ W& %7 10°CFU/mLo]d Zeo] HFE 295 RE FoA AEHA
okt
pHE & %7] 494~5020]d Zo] WA} Mago] wat HA Fase &
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& 994 335~3392 pH Aol B FH/ e nXA R ole
Y2 A EFHAANFE U e FHnez FHidFo] AKEr)de &I A
o2 AAZY. wd Hrl 7 F730 pH €Wste Aozt Aot AAMEE
23l & HrbstA & tﬁ&?ﬂ FS F7r ol vl o 24 Uges &
4 ot pHE A9 Yyt AT/} o A4 UL Roz Hol ZH s
Hla] 27 F¢ AEs ZF F7I4E o Be] S Rew FSHT

YA o8 VNIZEHAE AT A HAH HIEE FHELYLTD

W7, olaTELIDY AT, XEY FAT, HY AT, FE%

&Y
ey
lo
e

_l?_
2 HATE 1% FAFEAA Ao/t AU LTS W FoME R=
¢ w3 TE okl 23Uk JNUhE o) BRI, T AreA e 7

o A% Algte] UF i 71327t A Yo

b gel BE
#5540 1 FWAZ, & HNHLEE FAA

A E % 9o £3 v
g

el 2l EAHA dot AMelM FFHA FHo=

te

=8I e Aoy
odu& Teldly fructooligosaccharideE AAstn IHAF2o 0~30%(w/v)e
F& HIbsteo] 25CelA 997 Has A= Table 3-73 2o},

ME Z7] FRNFFE ICCFUMOID Aol BE Fold 2& 190

b

10°CFU/meoll S8t Qm, 2E 39A7A 4z Frlainirl 21 9dxee 2
3t 3, coliform bacteria® EE TolA A 294 AT AL B2 F 3
At

pHE 39 sE9s @Al B =AM 14Ad F43 Fxstd 1 &
de MMl Zaste ZEdE JEUL ARLEE Fo sE9%s A7 8lF

¢ 5 AAgT. 2o FEE 2T AAF2E LE 3GAC dsHANE A

o
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Table 3-7. Effect of fructooligosaccharides on the population of total lactic acid
bacteria, coliform bacteria, pH and titratable acidity in mixed fruit and vegetable

juices during coculture of Leu mesenteroides, Lc. lactis and Lb. cellobiosus at 25C

Fermentation Fructooligosaccharides (%)
time
(day) 0 10 15 20 25 30

Lactic acid bacteria (CFU/mé)

0 860x10° 840x10° 998x10° 850x10° 900x10° 875%10°
1 540x10° 630x10° 622x10° 660x10° 800x10° 750x10°
3 980x10° 940x10° 9.10x108 790x10® 720x10° 999x10°
9 427x10°  446x10° 452x10° 341x10° 208x10° 4.39x10°
Coliform bacteria (CFU/nf) '
0 . 360x10° 340x10° 498x10° 450x10° 400x10° 3.75%10°
1 700x10' 500%10' 990x10' 9.00x10' 900x10' 1.00x10'
2 nd nd nd nd nd nd
pH
0 476 475 476 475 475 478
1 383 382 383 383 384 3.87
3 359 357 357 354 355 361
9 . 339 3.37 3.39 3.36 3.38 3.40
Titratable acidity (mf of 0.IN NaOH/100me)
0 270 265 26.0 25.0 245 30.0
1 740 75.0 70.0 61.0 66.0 82.0
3 145.0 145.0 134.0 129.7 126.5 156.5
9 170.0 18.0 189.0 1904 185.2 2015

Preterence test

Sum of

, . 240° 123* 58° 76° 152%° 191*
ranking order

* The data are obtained from 40 panel members. The most preferable sample is ranked

fruit and the least preferable sample is ranked sixth. (p<0.01)
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& 23 AAAD HAEEE 15, 20, 10, 25, 30, 0% HI7FTF &0l 1% §9430
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2ol B 0% FHAT TS AEE FUD, Gl WY WBES} e A
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gto] =AH I, 0, 10% H7}7E Alnko] 7alrie o Aol Bt}

o) el "7HAI
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T EEsAY, T FhEA &S A EFHAFEE BTN 39 ¢q £
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ANA F 59 AAAEe] wE Aol B Yrbete] WA § Fool O S ME
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AT LEA Ade FEI LR oW JFS WANEXNE AHm
T, E AT A& A9 A4, pH A AR, BES40) aRH Age

A e AAdFE 02%Y o 714 WSS X7 w31 coliform bacterias 2
7tEe AdEEd BAglel HE 294 AZHA Fgow, pH A A=
HAAQANE ] F7MEEE RE FoA AL FAF Ao Hol B AAYF2 LFo

AHEE 02~05%9 H9F T F2 2EA A 4FE XX &

fr
P

o=

£+ k. #HAE A 23 7]E%E 02,01, 0, 04, 08% wolAx
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Table 3-8. Effect of sodium chloride on the population of total lactic acid
bacteria, coliform bacteria, pH and titratable acidity in mixed fruit and
vegetable juices during coculture of Leu. mesenteroides, Lc. lactis and Lb.

cellobiosus at 25C

Fermentation Sodiumn chloride (%)
time
(day) 0 0.1 0.2 04 0.8

Lactic acid bacteria (CFU/mt)
0 9.40 % 10° 1.14%10° 9.37x 10° 955x10° 9.93x 10°
1 6.63% 10° 8.00x 10° 8.40% 10° 8.93x 10° 6.97x 10"
3 6.70x 10 9.40 x 10® 1.07%10° 9.25x 10° 7.50% 10"
9 1.27x 10° 4.46x10° 6.52%10° 441x10° 2.08% 10
Coliform bacteria (CFU/mf)
0 3.50% 10° 2.50% 10° 2.00 % 107 3.10x 10 2.40 % 10°

1 2.00x 10" 1.00%x10' 1.00x10" . 1.00x10' 1.00x 10"
2 nd nd nd nd nd
pH
0 478 472 4.70 465 460
1 394 3.90 3.91 3.89 3.83
3 3.65 352 3.56 352 3.46
9 3.39 3.37 3.37 3.36 3.30
Titratable acidity (m¢ of 0.IN NaOH/100me)
0 216 28.0 210 27.0 28.0
1 57.0 57.2 57.0 55.0 55.0
3 150.0 1140 116.0 1155 117.0
9 180.0 165.0 171.0 170.4 175.2
Preterence test
Sum of %5 40" 148" 190°

. )
ranking order®

¥ The data were obtained from 40 panel members. The most preferable sample is ranked

fruit and the least preferable sample is ranked sixth. (* P<0.05, ** P<0.01)
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19 frel5EAM 04, 08% H/HTS 029% AAFeIE F8 Ho)7} AN
04% BF7HFHEE Fote] LAAT 08%°) 4@ #7HA =@ Boko] =AH
the ool BT ol W& ¥R Ade]l waRAFLe FEEd oy

45 EAE FASE Rolg 2 4+ A

4) HE 3 2AA

w4r THE 2R3 98 EFFHAF2 fructooligosaccharide 15%, NaCl
0.2%, starter 0.01%% & #H71sted 25TolA 497 dR3HEA IxdE A ZE
AFstd BFHALE AAFer ade] pHE 2E FTHoR FU BB HAL
£ AAS A7 d3EE 2E 3Y, 29, 49, 1Y £l T, 1% FoAFZolA 2
T 1dA e 39A el Zolzb AUtk wEA 25T HE 3UAE HH 2g
THoz AU, o] wWe| pHE 3628 tHTable 3-9).

Table 3-9. A preference test for mixed fruit and vegetable juices fermented
by a mixture of Leu. mesenteroides, Lc. lactis and Lb. cellobiosus at
the optimum concentrations of fructooligosaccharide, sodium chloride and

starter at 25C

Fermentation time (day) Sum of ranking order”
1 150
2 85"
3 50"
4 115

“ The data were obtained from 40 panel members. The most preferable sample is

ranked fruit and the least preferable sample is ranked sixth.(" P<0.05, ™ P<0.01)
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o] 43} o] WA A fructooligosaccharideE 15%, A9 0.2%& T¢I A7
2o #7181 Leu mesenteroides subsp. mesenteroides M5-15, Lc lactis
subsp. lactis M30-11,Lb. cellobiosus Y30-1% Ztz} 0.01%% HEFA E&HAAF
2 2g 2 Aaxe /M £ J¥E v AR B F Jdvh o9z HA
Z702 25CA 997 HEA BagAFLe LESHS LE A FANTH

coliform bacterials  9.37x10°, 200X 10°CFU/m¢o)ld o] W& 394 AT L

fle

1.02x 10°CFU/meo]l 0 &, coliform bacterias A& %A &stx, pHY HAARAE
g A 470, 270019 AHo] wE 3UA 358 116.001ch. 25C @& Al 3 pH
3620 =2deds U 39 AR wjdrIzte] oS & & AATh

ol MELES} HAFLS AAE % FYSA vlxE T3}

"~

HALEA 2E 2 AFLEE 2SS W EHEFLS L HA, UE, 9F,
=48, A%, pH, B, 714 59 £33ty F43% @5 FAo gt
Ao HEAIE 2B A0 285 E A2 QA oW HAHR T
o F& 4FE A F U AEEC] BolAn, Tad #Ad= S o 24
FAL B3 259 o] E Aew HuHI vt @EA 2EE DY
HgA IR FAFLY FRA 51“155} BgL REAE gotrRr] Aty
T FH}AF 29 fructooligosaccharide 15%, sodium chloride 02%& A7},
starter2 Leu mesenteroides subsp. mesenteroides M5-17, Lc lactis subsp.
lactis M30-11, Lb. cellobiosus Y30-1& 0.01%% HFsd & 225 15 25
BHT)E 2 e 2AA 2743 LEAA F2 EAS vla, AU

D ugEe £X
LELEE g @ HEaANF2 vAE MSE Fig 3-33% 2o
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Yeast

Coliform bacteria

Log CFU/mL

Total lactic | 2 Total viable cells

acid bacteria

0 T YT v TV UI T T T v T T v

Fermentation time (day)

Fig. 3-3. Effect of temperature on population of coliform bacteria,
lactic acid bacteria, yeast and total viable cells of mixed fruit and
vegetable juices during coculture of Leu. mesenteroides, Lc.
lactis and Lb.cellobiosus.

(00 :5C, B :15TC,A-A :25T Y-y :35C)

Starter& #H7let7] A E@F§HAAF2e v]WE EXE lactic acid bacteria 1.01 X

10°CFU/m¢, coliform baeteria 5.90 X 10'CFU/mi, yeast 1.05x 10'CFU/m¢, total viable
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cell count 7.55% 10°CFU/m¢ %l th.

£R3NF4FE 5,15, 25, 3BT LEA 2tz 2F 6,‘ 4,1, 1949 10°CFU/meol
Tcgatga 5 15T 2RAME LE 27974 FHATEF7E A ¥ gie
U 25C wEY A 2E 4% o] RE MAE Zadte HE 1894 10CFU/m

| A2t 129Ade f38] AHEEHA

ol

Ak 3BT LFAM = 3UA o] F FF
ol BT HAM 3BTAA BEF Fo AL ¢3S Fol AaA =AX A
o2 Hol TR o3 HHE ¥R AR A AT AHE ¢ AL

=29,

x

ke

ol

Coliform bacteria®l 2% 5C & A 184, 15C L&A 6, 25T HEA
495, 35C LEA 29Ad HAEHA gUrt. ol LE 27t HEFE AL

7o A&&x9 pHAS £57F =3 coliform bacteriad] e ALt =&

!
fijo

o % 9ot EEE 2E LR 2942 IS5 wHn, 5C LR

oX

T
(R

%7]9 10°CFU/meo)lel o] wF 18Ye]l oMol 10°CFU/meE F719

1 15CoA WES AFE TE 494 10°CFU/melt7t 1 o)F wE £58
zZ73te] wE 1894 10'CFU/m7tx] =gstgdch. 25C L& A$ 21 3¢
10°CFU/me, 695 10'CFU/meoll =239 3, & 129 olFoles Fx

g 2y BT TRAAE 24T bR ERSE FA8 el

w
2
i
FO(I

ug 4 ¢ 10'CFU/mol £239n 1 & oA 328 2astq 18
27t AEHA Fo

FTFFE 5 15 26T LA F347EG A9 ¥R 35C 289 B+
AT F48 a9 FAd ARE Fhsta, FAdde] ¢4 AE F AR}
FA3] Zrdgoeng FFF7 BE 3YNAE FHAIFY AY vz 2
Fole RS9 A vl&sA Ugtth ol 2R 3dU7xe Had WY 3T
F2ZH Aol HEE FRIe wAEY I Fde FAI FE AR}

S FEa: UAEZ 48¥ Rog 4739

g
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2) o183y 54
7h) FaeleFE(pH) S AL
pH A3t £E& & 257 2845 i 39935 35CAA pH A
37k 7bg wEs AYHRo Ha 4AAMRE oA 4z ZrhsE A4S U
Wtk & A7 pH 36°0E 15C A$ & 694, 25TE & 394,
BTE LF 2YAc =2t ot 5C BEe A$ wE 27Y7XNE pH 369
=gdtd Ry LELE/ BE4E HANES © Bel FrEdoy 35T
BEANE e 2xo W w2 FERT BE 4QARE g3t Fas
€ %S Uit ole ERJF AAwEd o 448 HAE o) §da 2

A272%8S Yetd Aoz BItHFig. 3-4).

-

N
~

7184 PEL 5T 2&Y ZAF HE 2747HA A9 ®¥Er U :, 15T
gaoMe HE 129A7A A WUt vyt o F FHA Basided,
25T Za+= 3YAFH F4%8A Zasdd. 2E 1297A€ 7HeAd g9
A3k BE7} 35 25, 15, 5T ooy 129 ol F 15C7 43 Adslo) 25TH
o 7 P EC] o Hol o]&HUSE ¢ F UUTHFig. 3-4).
o)k AAY HEZ7] A nFECl AL WEHHA gsich

T
-3
fo
N
)
2
fr

L2 D
HEE Fig. 3-491M BEE vieg Zo] 5T 2HAME #&3] F7tettrt 18Y
A olFole ZAFHUL, 15T HHEAME 44A7A F£8 F7Hedos 1 ¥
de ¥ FAde FAFS JEADG. B AFe AHE"  fructooligo
-saccharide (9])= €% 23 3130o] olye}l glucose, fructose, sucrosest &
el

e WYF, olFFI HhE B

tho

gdrugoelnzg FA Fo F E3| sucrosed
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Fig. 3-4. Effect of temperature on the pH, titratable acidity, soluble
solid and viscosity of mixed fruit and vegetable juices during coculture
of Leu. mesenteroides, Lc. lactis and Lb. celiobiosus.

(0-0 :5C, -0 :15C, A -4 :25C, V¥ :35TC)

RArFo] o]-§3lod dextranolEls HAES Aoz HLvt F/tE ZeE A
ztst 4 9ltd. FructooligosacchrideE sucrose7t A2l &-f5lo] A &2 isomalto-

oligosaccharideZ AT 2 F29 H=45E JAY & AJ. 25 35T T3
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AME A/ APl vt AT Y 22 ROT Mol o] BELEA

= 7Ago] AR gL Hoz YzEg,

2) wlEka ¢

WEFAE BEAA # 23} pHE 36 Wt Y sto] 22 Wt 5T
ol 189, 15T 64, 25CAA 3%, 35CAM 207 HES LEAe) Fuel
W Co A3 WYl C2 248 AT Fig. 3-5% 2o LELES o4

70

|:] Total ascorbic acid

601 Dehydroascorbic acid

50
40
30

20

Ascorbic acid (mg%)

10 H

Inital  5°C  15°C  25°Cc 35°C
18days 6days 3days 2days

Fermentation temperature and time

Fig. 3-5. Effect of temperature on the ascorbic acid content -
of mixed fruit and vegetable juices during coculture of Leu.

mesenteroides, Lc. lactis and Lb. cellobiosus.

ZF Hlgwl Ce #aste 3$E Jellit. A8 wlglwl C(dehydroascorbic
acid)= ascorbic acid®] 4tst®l HEl2 4 pH 4.0 oldtolA AsIH 1 o)A w3

31X %o pH 40 o)M= EZAIsE Aoz d#A . B HFas)
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F29 sy HER Ce $& dd 7HF Bl FEHUL, dFe2 25 35T,
I 9o 15 5T ol ole 2& x7] pH7l 482 4 HlElR]l C7t £
A% Ayoltist Bgol o3 pHIF AdHo B3, L5 2242 W &5
pH7} Astgoz Yehd 4ozt B 4 ok 433 vletwl Co A% 2F 3
Aol& Atstd wlEl C7F FHERl Co dR2S XA s 25 35, 15, 5C ¢2
Z Fujelwl C F 43t vEd Co v go] Hojdg & +

uh) f714t

252 UYse I VEAAF2Y F71A0E malic acd, succinic
acid, lactic acid, acetic acid€ &A & A7 Table 3-107 2t}

Malic acide 2& A 43355mg%old Zeo] &da7l g wet BE FAA
s Ae GHuRed £457 e NG BAAME malic acidrt
AFson 4719 A6 AANAE malic acidt AEHA FgTkE B
9 AUt 58 159 25T A% wE Blel o ol AL, 35T
MEe 2700 A8 BasT 3L o FE 2 W} YAT. 5T wEY A%

4!

15, 25C L& Hs) A &=/ =Fow wF 27UA7A AMA ] FLsA
Succinic acide $EA 13545mg%old Aol RE FolAM HFrF gl ue}
ZAaste AF%E Y, 25CTE ¢8 18YA, 35CE L& 64ARH oA &
7} 7] Al Fakd o

Succinic acid¥ Lactobacillus® dF5FE9] 2|8l citric acid, malic acid,
tartaric acid, fumaric acidZ2%€ AAHE #F7]Atez B dagdifFirdrys &
=d2 Aol7l AAd. LA %7 FF3% F2E F ARVITC] FHEAE ¢
ol & W3rt ANy 25 35T A LA FUldd FUHE AL AR A3

A€ succinic acidgt &% 4 gloh
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Table 3-10. Effect of temperature on the organic acid content of mixed fruit and
vegetable juices during coculture of Lew mesenteroides, Lc lactis and Lb.

cellibiosus

(unit : mg%)

Organic acids F-time (day) 5T 15T 25C 35T
Malic acid 0 43355 43355 43355 43355
3 392.56 325.92 208.36 155.31

6 269.32 207.03 156.37 140.36

12 20153 181.55 162.76 121.24

18 187.49 61.20 82.76 131.41

27 17554 96.30 93.34 125.34

Succinic acid 0 172.94 172.94 172.94 172.94
3 89.42 52.97 4541 4561

6 45.17 4161 4551 67.12

12 39.56 39.48 45.79 83.95

18 3331 39.89 72.46 80.36

27 3754 38.73 81.83 95.97

Lactic acid 0 22.44 22.44 22.44 22.44
3 678.21 1569.26 2431.29 3152.01

6 1285.10 2190.67 3643.09 3956.82

12 1305.61 3273.70 4785.82 3898.41

18 1347.75 274512 4818.39 3965.98

27 1554.09 4399.20 5366.52 3826.85

Acetic acid 0 201.84 201.84 201.84 201.84
3 259.41 195.63 187.42 97.12

6 325.31 187.91 176.31 114.53

12 285.46 209.82 206.66 123.88

18 198.66 140.07 148.42 173.72

27 241.48 206.94 185.96 119.92
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Lactic acide 2& A 224mg%kolRNeyd EE FolA wart Asgo] we}
B2 &9 lactic acid’t ZEHU 5C LaAE TR 6dARA Frtsig 2 F&
A9 Wzt Qi 15 26T ZRAAME L& 2797 ASHA Frhsd
Fardte B

BT LRAE LE 3YA7A FA3] F7tect 2 Fels 4t A

< YERAAH
B3 ¢A acetic acide TEZF AP P we} FASFAT. @AM BEI
ggo) wal JFAE7 F718tE AL lactic acid®] F7tl 9 o2 & F
2.
vh) el
o

TgFAF2 15%2 fructooligosaccharide® A7} & &8 93l

&A17) A3 Table 3-113 &k, EFHARF20) H7Hg fructooligosaccharide(T]
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Table 3-11. Effect of temperature on free sugars content of mixed fruit and

vegetable juices during coculture of Leu mesenteroides, Lc lactis and Lb.

cellibiosus
(unit : mg/me)
Free sugars F-time(day) 5T 15C 25T 35T
Glucose 0 130.6(100) 130.6(100) 130.6(100) 130.6(100)
3 121.4 (93) 120.2 (92) 88.6 (68) 455 (35)
6 110.8 (85) 117.0 (90) 854 (65) 146 (11)
12 104.6 (80) 94.1 (72) 63.3 (49) 79 (©6)
18 98.1 (75) 25 (2) 45.7 (35) 38 3
27 98.0 (75) 29 2 14.0 (11) 22 (2)
Fluctose 0 40.1(100) 40.1(100) 40.1(100) 40.1(100)
3 376 (94) 39.9(100) 18.4 (46) 24.8 (62)
6 358 (89) 39.7 (99) 21.2 (53) 156 (39)
12 31.8 (79) 26.5 (66) 205 (51) 7.1 (18)
18 26.6 (66) 6.5 (16) 27.2 (68) 3.8 (10)
27 6165 420D  1884D 22 ()
Sucrose 0 140.3(100) 140.3(100) 140.3(100) 140.3(100)
3 61.8 (44) 59.1 (42) 43.0 (31) 32.1 (23)
6 189 (13) 179 (13) 62.2 (44) 104 (7)
12 74 (5) 6.8 (5) 44.3 (32) 73 (B
18 64 (5) 58 (4) 51 4) 68 (5)
27 62 (4) 1.1 (1) 01 (D 52 (4)
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Table 3~11. Continued.
(unit : mg/ml)

Free sugars F-time(day) 5T 15C 25C 35T

1-Ketose 0 150.3(100)  150.3(100) 150.3(100)  150.3(100)
1356 (90) 835 (56) 65.4 (44) 72.5 (48)

6 1120 (75)  122.8 (82) 90.8 (60) 32.0 21

12 98.0 (65) 56.1 (37) 55.4 (37) 116 B

18 87.8 (58) 43.2 (29) 91.2 (61) 34 (2

27 79.3 (53) 29.9 (20) 53.2 (35) 39 3

Nystose 0 73.7(100) 73.7(100) 73.7(100) 73.7(100)
64.3 (87) 42.8 (58) 29.8 (40) 25.0 (34)

6 55.1 (75) 62.6 (85) 41.2 (56) 23.0 (31

12 48.3 (66) 58.6 (80) 348 (47) 9.7 (13)

18 44.2 (60) 42.1 (57) 40.2 (55) 45 (6)

27 44.6 (61) 30.7 (42) 28.8 (40) 86 (12)

1¥-Fructofuranosyl 0 6.5(100) 65(100) - 6.5(100) 6.5(100)
nystose 3 6.1 (94) 3.8 (58) 2.8 (43) 0
5.7 (88) 49 (75) 3.3 (1) 0
12 48 (74) 4.2 (65) 3.0 (46) 0
18 46 (76) 34 (52) 2.2 (34) 0
27 45 (69) 3.0 (46) 2.1 (32) 0

A)e glucose 27.67%, fructose 1.019, sucrose 27.67%, l-ketose(DP3) 32.10%,
nystose(DP4) 1449%, 17~ fructofuranosyl nystose(DP5) 156%2 T4 =0 3lth.
Glucose= 5CAA WAA 1306mg/mold Ho) Last AP wel A3 7
2881, 15CAME 64872 Zaxscr o F oA FA8A ZAsA e,
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25T 3BCoAME A&HH o2 At AAHo2 Zaste AFolUn

57 €T E FASEV B3 oy 2794 AES e glucoses 5, 25, 15, 3

5Cel £22 256C7t 15T 3BC LRAMEYG o ®o] 2u=drh  Glucose”t
A

2 g37Fo BAZE glucose’} AP Roez B

Fructose= F&/NA Aol 40.1mg/meol A2, EAE7|Zro] 7 FHo] wret F43
Zasdoh. EE oA Zart Jggel wet Faste Aol 2xt
ESTF fructosed] ol§&EE #Hon 15T A LE Lrld FA3
shed 2
FATE B9 LR EF fructose’t S AL F F9 fructose §9 oA
FHR7E EEFH vEd ddoly & AAF2E AAME FFHA wasAv] 9
d4€ BolAE gt

Sucrosex T AENA Mol 140.3mg/meolA L, BE FoAM F&3HA AL
, 53| glucose$} fructosestE 22 5CAAN FAA Zasld n2rgs A
294 sucrose ©]&& =7t o @yt 25T 2E EF #asds F &
Al ZAste AgelAn

Glucose-fructose-fructose] 7+Z& 71X &= 1-ketose= L& A 150.3mg/méol P 1

7R 42mg/mie2 25C HRERT} IE& UE fructose Fo] © HYo}

i)

of @& % fructose’} Z7}é}

Md
rlr

B

5C9 A% AN&EHo=z #gasIdoent 15 25 35CE ZA3t7t o4 Z7 £ o
A BARAY. WELE} $S4E BASES} #ho} BCE AYE YoiA
T 2R 279587 A glucose, sucrose, fructosed] B3] Bl Ao 9§ o] o] &

go otk B FAFE LEANE BTAN 2EA FASA Bastd 23

fol

L7127 o= 3% &R o} 5 15 25CAME 35~50% FE &
skt
Nystoset glucose-fructose-fructose-fructose®] F+%& 7HA& & ng oz

35T A 7§ nystoseZ} FA3A ZAHALY 5, 15, 26T TEAME AA

- 146 -



5 At wE A 73.7mg/miold o] wF 27UA 288~446mg/m R TP F ol
vla] A A& YA

Glucose-fructose-fructose-fructose-fructose(DP5) ] lF—fmctofuranosyl nystose

fr

wg 27 EFHAFL Fo 65mg/mlE ﬁ‘.%{'@j‘-ﬂ-&]o-] AT, 35CANA &
Al BB o4& olgso LF 3UAREH HEHA Fdey, 5 15 25T &
e LAVl AFAgA w MAME Fren, TE 2RV ¥25F 9
9 o4& =7t PSS &+ AU

o|Abz} o] 1-ketose, nystose, 1°-fructofuranosyl nystose I-2(35T)olAl
g A et ggtoyt 5, 15, 25CAAME vl dAsA ol E F& F2o
A 7}3led W EA] oligosaccharided] 7154 & 2E LEHANFLE 7IdE = &
Aoltl, @A AEsE L8 nZL glucose, fructose, sucrose’t 56.4% FE 2 4
3 geEo JojMd BE T AR F AR o A&Hoz o] &HL o
g 99 FHFo o AAY &5 g FF

olg3d o F& ARE JUY F YL Aol

Al Fs e

e

A&

rr

) AT

ERAAF2E 258 sl waANA MEE 24 AFHE Table 3-12
o} ok 95, F ¥ JehdE L &2 $ad 227122910102, EE 28
exolAd wE 27471x] 2 ¥WErt AUk HME(a red, -a : green)v 2E A
+0.79~+09101" o] BRE FoA wErst AP wel FAEr} FZAhste W
E279RE -gd =edHd. FMEE JeEle b g2 #E A +8.05~869°]
A3 5 15C &S A% A Wart gde 25C LrAAE A% F7Ha A
T, 35T LRANE A% Z7hsel Bm 7AA) +10408) &L 2 AAA
o2 A 7o ZALE HALEI Aardd FAL HYD, L& SEAA
““;‘i%—’ﬁ% Aol zkg YeErlA.
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Table 3-12. Effect of temperature on color of mixed fruit and vegetable juices

during coculture of Leu mesenteroides, Lc. lactis and Lb. cellibiosus

Fermentation Fermentation temperature (C)
time (day) 5 15 25 35

L 0 22.17 22.89 22.91 22.71
3 22.89 22.98 23.30 21.14

6 22.93 23.09 22.00 21.08

12 22.86 22.53 22.06 21.87

18 22.91 23.41 2241 21.94

27 22.21 23.65 22.65 21.52

a 0 +0.79 +0.88 +0.85 +0.91
3 +0.75 +0.69 +1.10 +0.92

6 +0.72 +0.43 +0.40 +0.11

12 +0.23 +0.36 +0.15 +0.19

18 +0.76 -0.35 +0.19 +0.04

27 -0.39 -0.30 -0.14 -0.11

b 0 +8.69 +8.68 +8.05 +8.51
3 +8.15 +8.39 +8.91 +9.63

6 +7.84 +8.26 +8.70 +9.98

12 +7.51 +7.92 +8.93 +10.19

18 +7.63 +7.74 +9.25 +10.16

27 +8.44 +7.71 +9.32 +10.40
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Table 3-13. Sensory evaluation of mixed fruit and vegetable juices fermented
of a mixture of Leu. mesenteroide, Lc. lactis and Lb. cellibiosus at various

temperatures

Fermentation temperature and time

Attributable terms

expressed 5C 15T 25T 35T
18 days 6 days 3 days 1 days
Aroma
Acidic 5.43 459 4.39 3.72
Sweet 443 451 462 ' 5.68
Fresh vegetable 4.13 4.26 440 3.71
Yeasty and moldy 0.72 0.78 0.88 1.02
Taste
. Acidic 3.78 475 457 4.63
Sweet 5.39 551 578 5.24
Yeasty and moldy 1.36 1.31 0.90 0.98
Mouthfeel
Viscous 5.84° 498° . 2.85° 2.21°
Refreshing 428 4.04 539 5.05
Color
Redness 2.85° 535" 6.29™ 6.70"
Preference
Ranking ordors 150 123° 51° 76°

¥ Mean scores(n=3) in row with different letters are significantly different. (P<0.05)
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gtk d4=goze Az AsidE AT VA ARE 72 A
AgEdz PFEs #7 Table 3-13¢) Wehglen, 24243 Duncan test
2 AA A4S QY. Z NgE $EEHo) pH 360~369¢ ADste iz
o] AIEE MASAET. F 5TAE 129, 15TA 69, 25To)A 3, 35TA
297 #3 Y NEE AHed BEPAE dAsgoh

AWE 5, 15, 25, 35T £oIAL, BulE 35, 25 15 5T &l o, A of
AFe 25 15, 5, BT oo ANazdl #9448 Aolsl YAQTHP<O05). of=
ojstetd Al Azel YAEPTL ¥ £ gk FHRS ZE A&7 072~1.02
o groz Ao =AARA FkrhEs o 7ol YArhP<0.05).

Alske 15, 25, 35, 5C «old3, @3t 25 5, 15 35T «olRert #93
Aot gl T ShAAAR olshstd AAGIME pH, AE, TE Fo| A=
el Aol Aolrt ReEg 1 Ads AU B 5 ok FYne mE
Algo A 090~1.3622 panelE9] 23] A9 ZAHA kst o] Yol A
aztel fol® xol& YERRA %sheh

d&=7g F 'BHR3He 5, 15 25 35C €22 AR F93 ol

32

ek 5, 15T 2EA HEES Aoz AL 2718t 71a5d 2 ¢ o
$¢ WHD. 25 BC LEANE panelSol HE FHL BAHA ZHg
i, 5 15T vl& 2 g 48 FUd. Aol oA 15, 25 3BC LaFE
Aol 77ke B AFEZ UehiolH 1, 5T BETE F4o Arte Re 3
2 yehielAoh ol tE Tol ula) 5C wEA oA e wEd o8 W
Aol B Aoz &g}

£l o8 71EE AALE ANE AF WAHA J|EEE 25 35 15, 5C
o)L, 25 35CS} 5, 15C) AR 1% FAFEANA Aol7h Uk o

o

fr

5, 156Te] M2LaA HAZ FAH 5CAA 717 LFel o WMo

2 71250 BA UL AR B ¢ gt

- 150 -



vl AX7t BaAFae EFEE R FAEA viAe 9%

sgBAFa A7 BEe jwe FFL NEANE W, ARt
% A4S oA 2 EYHARFAL a0 LED AQLET, AAYE F

2] ore at=dlo|| starter(Leu mesenteroides subsp. mesenteroides/dextranicum

A

. Lc. lactis subsp. lactis and Lb. cellobiosus)® #7tste] wjgst FA2HFT,
ZAEAS 10000xgollA 1583 AT F starterd HIbste] wjFT AL
g, FFAL 96T 1527 74473 ¥ starter® HUlste] wFd A
T, BZHe BAF cut-off size’t 30,0009 ultramembrane filter2 o343 F
starter® A7tetd v FeloHyFE Yo 2B5ClA 493 widstn EE

2 FAS4e ME, AR

D udE B

A 2ad HAF2e LA F lactic acid bacteria, coliform bacteria,
yeast, 2F 47t g A WEHE=AE Fig. 3-69 HeEtAA.

F2RAFFE AQLaTY FAUPET, dARITAN LE 27
10°CFU/meol 9d Aol L& 194 10°CFU/mdl =23ttt FAPFTTAME
g %7) 10°CFU/meol 3, ¢&7 Agde] wet FRddFE A A3t 8§
Atk ay #dFFINE wa x7] 10°CFU/meld Rol LE 194
10'CFU/m7b A ASAATH7t 2 Feolls AA 8 Frhet @E 494 10°CFU/me
oldith. t2 FoE g dddaqe @y 27ld HAd x| A
th o) EEFAMF2E ARFoz ANAFY A EE A T FF
o)X B2 30,000 o]4e oW EFo) AAH ckrlg @Rl F5T
A,

Coliform bacteria®= AL EF, FHAHETY A$ 2E A 10'CFU/mel A=

o
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Fig. 3-6. Effect of pretreatment on the population of coliform bacteria,
lactic acid bacteria, yeast and total viable cells of mixed fruit and
vegetable juices during coculture of Leu. mesenteroides, Lc. lactis
and Lb. cellobiosus.

—e&— Without starter

—a— Coculture without pretreatment

—a— Coculture after centrifuge at 10,000xg for 15mi

—v— Coculture after thermal treatment at 86C for 15
—&— Coculture after ultrafiltration

AR TFANE 1W0CFU/MmE, GAYT, BTN E A8 2EHA e
FA3 gastd TANRET, U4

BTl E 2 294 A8 AEHA SR, ALBETFAAE 4YARE P2

WEot Ay H] wEl coliform bacteriad &
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EEE AANIAE A %L F9 A HE AdE 10°CFU/mol eyt 94
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HAFTFAME EEF7E AS F7heid dAZEFAME 2E 198 HEEA
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Foac FAATTY A A XA wEkA LdE A nYE]
o] AATFYE & F A}y
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A g 2 EFHAF2 LF F pHe HAHAEe W= Fig 3-7
5 2o #AHTE A BE Fol4 wE Aol wal pHA T2
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A% ARYAL 2 F M3 gaste] BE 3UA 36~379 TLEg. 28
U ZE 27)d @ E AATF HHo] Ao pHIF 4.7801d Ro] &
B 497 46622 A WsEHA Esutt AALAEE dgAHRTE At
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d Aol M Fvlste] @E 3UA 112~1230] =239, AR 79 A
FolAE WE 3UA 840~8852 AAWET, FAHPET T e Fe YA

IN

g By ol AALETY FAYPET AL A Foll EAste mAE
o] BT 4o o) AHEETY EAHYTEY 2 HYYEE EY R F
ZEn. oA FoA= pHe vhrtA 2 B E 4AA7R] HAHAE] Wsst A
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Fig. 3-7. Effect of pretreatment on the pH, titratable acidity, soluble solid
and viscosity of mixed fruit and vegetable juices during coculture of Leu.
mesenteroides, Lc. lactis and Lb. cellobiosus.

Legend : Refer to footnote of Fig. 3-6.

Wb 7HEd 1Y E
2E Fo e nFEe WEFIL Fig 3-7¥% 2o ZTE A AQEs

T, FAYHEF, dA2FAME 186 BrixolR 3, AR TAME 18.2°Brix©]
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Aot FATHFIMNE 164 Brix2 thE& Tl uld @k ol e
& 7HEA REPo] YR AAY Ao AL, 26T HAEA EE TA 7t
24 ¥R o) A9 Wz X, 15T TaAME AEHT, A4
F, BT FLEA nYR FFe] Wt A9 ANy AALETF, FAY
AE T A% 2E 6dARE F43 Zaste AFS JeEhid

h "=

Axele e FAF2e FLE F PEY AR Fig 377 2ok
i A AQLET, FAYHET, 9HIT A% 156 mPa- SOl 2YE
2 9% AAY ANRATE 144 mPa- S, Vel Tated A 30,0000 4 &
A2 AAS #AAFTE 136 mPa-SZ 1YE AARES} 248 AEE 2L
e deAY. AQLET, FAYAFTTFY FEE 2R AP we} 3
9, AR T, AN T, ARFTE A< WSt A

2}) Hg"l C
AR BPS g ExAAF29 $HFE F HER Co W= Fig. 3-8
3 2. RE oA MdAE AFe BTN Ha 38AY ANEE FH3AH FH
etel Co 4tstg wElwl CE 2ASAY. AA AF AAqLaT, FHUPF
T, QAT FulED Co FFL 499~526mg%E A9 HIRIAL, 39
AN E 552mg%h2 A4 ko AT B¢ 364mg%E TGE T
ls) X8 2Rk ol: shdel ofs HER C7t HF¥E Aoz 4R A
Awg o A$ 23§ 394 RBImg%E #FAdPeU g FAME A s
7b At
A3ty vlEll Ce AQEET, FAHFETT, dAEITY FF 209~
237mg% 2 A9 vlxag oy dXgToANE 660mghE AA3 R, o
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Fig. 3-8. Effect of pretreatment on the ascorbic acid content
of mixed fruit and vegetable juices during coculture of Leu.
mesenteroides, Lc. lactis and Lb. celfobiosus.

A : Without starter

B : Coculture without pretreatment

C : Coculture after centrifuge at 10,000xg for 15min

D : Coculture after thermal treatment at 96°C for 15sec

E : Coculture after ultrafiltration

2390, FAYYZTAANE 180me%2 o gastgo AAEYToIME
202mg%z A Z7EAT. ADTAME A Mt AYw, BB Tol
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ME 539mg%E Z7}st A
Ascorbic  acid® ¥ FolA @YY (L-ascorbic acid)F  AHsHY
(dehydroascorbic acid) 2.2 EAgYG. #4¥e A vEw Co A&E JE
U 2s8de $£898 FoA 23-diketogluconic acidZ ®¥3lE=2 wlElql Co &
e 1/2 ol 5 gt B dFodMe 2857¢0 FAFE F vER C
= 3A AR gkont 43ty wetd Crt FUtE AeE Hol ol #UF
Bletgl C7b 4% A3ty HlElyl C2 dEd Aoz & + k. 53] @947
To) sty Hlelrl C7F F438H F71d RS E 4 AMH

ah) §714

A E 2@ FAF2o FAYE F F7149 #§FE Table 3-149% 2
th. LE e §7]AH2 2 malic acid, succinic acid, lactic acid, acetic acid®] &%
< ZASIAH.

Malic acid®] %% L& A 32143~39504mg%old o] wa tiREels|zt
o) AHgel W} RE FAAE 2 AL diAoY FAGHTFANE A
o] W3ty 2dgltt.  Malic acide E=0 g &A%s Aoz XxF EZ
X %& 9% WA 243 9% malolactic fermentationsl 18 lactic
acid2 Mgt A FToA ﬂgl W3y gl AL HF 2y AAdTY 4
S A M Z malic acid7} &81HA] go}d Yehd d4olgt B + gl

Succinic acid®] %<& 2E A 102.94~20088mg%eld o] LA Y
gdol wat Zade AFL Yl & F9AFAFE AYF ZE FoAN B
198 F2F ZAE BY3, 2 FoEe I Zarde AFS YA
g gddsTe A Wast A

Lactic acide @& A AFgLaTFoMdes AZFHA &}, ©& FoAME
2355~46.83mg% #FE BA. olE starter FFA HF Aol FHE lactic
acid®! o2 B 4 gty @ast Adggo] wel BE F9 lactic acide A &3l
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Table 3-14. Effect of pretreatment on the organic acid content of mixed fruit
and vegetable juices during coculture of Leu. mesenteroides, Lc lactis and
Lb. cellobiosus

(unit : mg%)

Ferment. Pretreatment
Organic acids time
(day) A B C D E
Malic acid 0 321.43 360.83 385.71 377.27 395.04
1 204.35 326.14 25559 298.06 390.55
2 254.46 261.99 276.47 250.52 394.19
3 264.39 276.21 27472 279.10 399.12
4 157.37 286.14 275.74 345.28 396.43
Succinic acid 0 200.88 180.83 162.59 13013 102.94
1 56.43 55.61 52.58 62.99 120.69
2 55.69 4121 50.80 48.42 126.17
3 61.63 51.86 69.66 56.02 119.22
4 65.80 47.17 55.25 60.00 114.42
Lactic acid 0 nd 2355 2582 3392 46.83
1 1155.08 1363.26 1221.94 1383.53 46.83
2 1593.36 1689.08 1853.30 1750.12 46.83
3 1714.32 230291 2869.04 2325.58 46.83
4 1742.02 2481.34 2659.64 2894.49 46.83
Acetic acid 0 42474 . 347.65 362.67 290.15 268.23
1 242.88 150.93 142.36 122.81 208.82
2 343.65 207.89 127.19 150.36 297.26
3 429.72 226.78 202.23 120.49 29517
4 433.48 253.99 186.11 133.78 296.74

: Without starter

: Coculture without pretreatment

. Coculture after centrifuge (10,000X g, 15min)

: Coculture after thermal treatment at 96°C for 15sec
: Coculture after ultrafiltration

mo oWy
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A F7rstd oy ddFAFoME RAT 459 AA2 A F7H7F AT

Acetic acide 2ATE HAFIA F& F2odAe F78te FFoReU 2
AFE HF7HE g FoMe BEF #ade S dehvlen, deoiTd
A Aart Ak ole A Fol EAste AT AF Tl s

acetic acid’t £713 Aoz B £ dx, FHNTFE A & FolA acetic

X
rr

acid7t 7238 AL H7He starter’t BH3HA acetic acidE o] &3 Aol F

g %

vh) fralg

AT AMHE sty fruétooligosaccharide% 15%% A 7}ysto
BCoAM 39 L F WA EE F T APl oW IS AAEAE =
Atg A& Table 3-15% 2.

Edaa)F20 wEg A FA faFe glucose, fructose, sucrose, 1-ketose,
nystose, 17 -fructofuranosyl nystoseZ HZ&HAW. Glucosex WE A 1281~
128.8mg/miold Ho] WH 3UA 874~1292mg/mE FAHAFFTT, AILETS, o
AREF, AT, FYdnT7 otk 53] dYAFAFAE dF HLHA
AT, FAAHFFAN 7HF B Fol 2uHAG. dAAF}T P4 LR 3
Az AAF] A{FEEIE G Fol Hlg ¥ Aoz Hol ol HIFH
starters} A ZF Y Ao EAFE AA AT 28 glucosert °]&d A
o2 2% 4 9. Fructose: glucoses}t w7t 2 & Fo Bl F3 g
79 AALETFAN ohF o] &HAT.  Sucrosed °]&ELS AALET, FAHIY
HET, dARYT, AT, FYAHAT o)1, LA F FAAPF T A4
w7 o B 49 sucrose’t FEH JE AL FFY 1-ketoseo] £
2 sucroseZt AAHO veld el FEFY 4 glvh.  1-Ketose, nystose,
1F-fructofuranosyl nystose ZALET, AT, AT Ao W5
7t oy BAYAETSY dARATAMNE LE F B do] AU
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Table 3-15. Effect of pretreatment on free sugar content of mixed fruit and
vegetable juices during coculture of Leu mesenteroides, Lc. lactis and Lb.

cellobiosus at 25C for 3 days
(unit : mg/m¢)

Ferment. Pretreatment -
Free sugars time
(day) A B C D E

Glucose 0 128.8 128.8 128.7 128.6 128.1
3 99.4 87.4 - 100.2 1234 129.2
Fructose 0 . 395 395 395 40.0 395
3 247 18.1 304 40.9 37.7
Sucrose 0 130.3 | 130.3 130.3 130.3 1305
3 118 40.2 59.8 111.1 124.7
1-Ketose 0 140.3 140.3 140.2 140.1 128.2
3 139.1 61.0 98.0 1337 124.7
Nystose 0 72.7 727 725 72.3 65.9
3 70.9 294 51.0 70.8 62.2
1*-Fructofuranosyl 0 6.1 6.1 6.1 6.1 5.6
nystose 3 6.6 26 45 6.1 51

" Refer to footnote of Table 3-15.

A s
AAUE 2T SURANFEY BE F 4Es] W Table 3-167 2

AQuaT, TANWETFA v GHATE AHQ2 AW o] BHoz 74

AT, YARATFANE DB A% AASS g TS vhehy

e
o
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Table 3-16. Effect of pretreatment on color of mixed fruit and vegetable juices

during coculture of Lew. mesenteroides, Lc. lactis and Lb. cellobiosus

Ferment. Pretreatment
time .
(day) A B Cc D E
L
0 21.91 21.96 23.12 22.08 19.06
1 20.94 21.96 21.24 22.07 18.83
2 21.34 21.98 21.82 22.15 18.82
3 21.43 21.93 21.96 21.60 19.36
4 22.16 21.85 22.35 21.68 19.38
a
0 -0.11 -0.04 +4.82 -0.23 -0.76
1 -0.19 -0.06 +0.52 -0.09 -0.71
2 -0.21 -0.13 +0.07 -0.18 -0.83
3 -0.18 -0.09 +0.08 -0.11 -0.84
4 -0.01 -0.05 +0.23 -0.08 -0.69
. .
0 +7.38 +7.43 - +10.98 +7.97 +5.33
1 +5.28 +6.30 +8.04 +7.39 +4.70
2 +5.90 +6.27 +7.76 +7.42 +4.53
3 +5.31 +6.05 +7.48 +7.13 +4.22
4 +5.10 +5.55 +8.02 +7.24 +4.40
" Refer to footnote of Table 3-15.
Ao, BT n¥FEo] 4 AA=H FFF FA4E HJo
TE A FEEIDE UEE L @ dXAE X gL AdLaTe
EAYHETY A4S 2191~21.9622 A ws# g YT, A TE
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A2 E A G AAQLEAT, FAYPFTE -004~0112 A2 vl %3H 1,
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rir

M 224 300000149 24 AA els| HAEE HE carotencid7tA AAH
of HAEs} o %o goz }e R olgk ¥ 4 Uk EE Tt A WssA
wgto AYEe S 7o 24 HA4ES 2ok

FAEE dehie b 3t 3% AAUE AA ¥ AdgaTe FAYY
FTE +738~74322 ¥4 T @e Uehigod, AYLYTE 8982 A% &
& e BAR, BITHTE 453302 e FE YEAT

AL FEAEE 2 TEAAFLY A A

ool Aol Al€3 fructooligosaccharide= glucose, fructose, sucrose®} 7+
2 93 FS olBHE UF EFS o] 5 15T B AL FEA Halto
sucrose 5 °| 83 AAES A3 F29 ALE FIANFLE 7|EEE A
A AT, weEbA At 22, EvidE, dF, FIARE 3:3:1:1/2:1 1 1/2
o] v &2 E3 FA)F 2o fructooligosaccharide ™Al isomaltooligosacchride S
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o LEFANFAE O oA AFAHUNA %L BHYF, AR F B6TAHA
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o, A3 8% 10°CFU/mAA #2233t |

olgfzre] HELESGE FHEA 5TAAN ARse Fqoe FAddr ¥
37t Ao gt 5C AFAME AQATETE] FS FANIFSFI A8 #Ha
By FAY AN FaEA Fe R FAFSE FEA 08T starter7t T3
ol &g AL FHAdo=
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Fig. 3-9. Change in the population of total lactic acid bacteria of mixed
fruit and vegetable juices during storage for 8 weeks at 5°C and 25°C

after fermentation for 6 days at 15°C or for 3 days at 25°C.

—&— Natural fermentation without starter

—&— Fermentation after addition of starter

—a&— Fermentation after addition of starter and ther
—%— Fermentation after addition of starter and ultr

AZA AfE ¢S A2 B F Ah(Fig. 3-9).

}) Coliform bacteria

25TCalA 33U YES AFLETY coliform bacterias HNF A
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15TCAAM 6943 B aF AALFFAME 25C AAA] coliform bacteriad 7t A
N3l Zrhou BHEUTANE AY 8RAAA A8 AEYA 2, 5CAR
A AAdREFANE AF 677 coliform bacteriazt AEH A} 8% ol
92 ggon, TANTANE sFAAN Ad A2HA LYcHFig 310, 2
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Fig. 3-10. Change in the population of coliform bacteria of mixed fruit
and vegetable jdices during storage for 8 weeks at 5°C and 25°C
after fermentation for 6 days at 15°C or for 3 days at 25°C.

Legend : Refer to footnote of Fig. 3-9.
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Weoll A RatFo] A& 8 MR 10° CFU/M AEE & AEEL B9 coliform
bacteria”t A &81x] Rakx AAS we Aoz 22wt
A g e AR 8FA7A coliform bacteria’t AEEFH QO starterE

Prlste WEY TAYTAMN AW BEHA LS R SAnA BeP g
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Fig. 3-11. Change in the yeast population of mixed fruit and vegetable
juices during storage for 8 weeks at 5°C and 25°C after fermentation
for 6 days at 15°C or for 3 days at 25°C.

Legend : Refer to footnote of Fig. 3-S.
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Fig. 3-12. Change in total viable cell count of mixed fruit and vegetable
juices during storage for 8 weeks at 5°C and 25°C after fermentation

for 6 days at 15°C or for 3 days at 25°C.
Legend : Refer to footnote of Fig. 3-9.
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Fig. 3-13. Change in the pH of mixed fruit and vegetable juices during
storage for 8 week at 5°C and 25°C after fermentation for 6 days at
15°C or for 3days at 25°C.

Legend : Refer to footnote of Fig. 3-9.
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Fig. 3-14. Change in the titratable acidity of fermented fruit and vegetable
juices during storage for 8 weeks at 5°C and 25°C after fermentation for 6
days at 15°C or for 3 days at 25°C.

Legend : Refer to footnote of Fig. 3-9.

A7 E 169°Brix2 ¢ TFol vls] 2t ol #ond 9 sHE&4d 1
HE9 A7 AAY ReZ ARG 15TAHA 64 e 25TAA 343 2
E F R AT 93T 5 25T AFA ¥ws gl 25T
oM wEd HAFAE 25ToA AAA AALEFS FAATE 25 AP

158, 153°BrixZ #4 ¥ ¢ ol4e] ®sslyl (U z, 5C AFdAME EE #7F A
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Fig. 3-15. Change in the soluble solid content of mixed fruit and vegetable
juices during storage for 8 weeks at 5°C and 25°C after fermentation for 6

days at 15°C or for 3 days at 25°C.
Legend : Refer to footnote of Fig. 3-9.

I5CoNA 643 LEF AQLEATS FF 2B5CAN AFA AdTET L F
Ha T AY 2F4 164, 157Brix8 §23] #astHen, 1 Foe MAE
Z28Ark. ole WEE FUY Fox Aol o8 F e YR T

gobglol Btz HA LEQ BTN AWFe BHol F7tslo) Bad e

DEPS o] 40T sHE4 DYEC] FAaT Rold AR
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<!  isomaltooligosaccharide (healthligo, W4HE A28 Y  isomaltooligo
-saccharide A|FuWol =0 e DIH glucose, maltosest EFFAF2 ol
= 937 glucose, sucrose, fructose Fo] &E £4 ¥ IEsd HF = A
of o3} ol&=o] 7H&H LY o) Fa2E Roez &P, =y 5C
ARAM = 8F3F AEL 7HEA ny R Wt A9 ¢l oHFig. 3-15).

M ¥

) HER C

PEAUE sl A4 LAAANF2 Fulgkl Co A3y vk C
E Fig. 3-16, 3-17% 2t $uehdl Ce 274y AF 318~540mg%2 39
A7, PAYT, AALET, AT £lQT, 5T AFA BE TN A9
Weh gtk BTAMN A3 B9 AALETY TAUATE 4 Basts
A%e dehidon 1 JEk veisdd e @#odnTe) dae) e S
g7 Ce AF T F33 #Z2suoh

HIEH Ce 449 Zolq i B dsto Faldy. ey zaio)
Holsles FAYT A AT el AHY CO2 Ud £7) BRI WA
A Aeelzg Hetm C7b @ RAHY IHYTY BeleTE £7] Yol 2Em
F2 Uol EAstE Az g8 B3zt @ Ao 238 4 o

Agta HER Ce 2FAY AF 110~304meg%E B ATHFE T T,
AARET, dHYT £, S8 The Fol ulH doldnTel sy uletw
cel ol Bt
5T AN ARAOZ 25T Aol wa Assh Rohoh. A% 454 mE
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Fig. 3-16. Change in the total ascorbic acid content of mixed Fig. 3-17. Change in the dehydroascorbic acid content of mixed
fruit and vegetable juices during storage for 8 weeks at 5°C and frult and vegetable juices during storage for 8 weeks at 5°C and
25°C after fermentation for 6 days at 15°C or for 3 days at 25°C. 25°C after fermentation for 6 days at 15°C or for 3 days at 25°C.
Legend : Refer to footnote of Fig. 3-9. Legend : Refer to footnote of Fig. 3-9.

79 AEE "Egw C7b ¥ Frts ATt 8F A thAl Fadte B IS e
Ao, 26T AgoA AALa T FAYT Ay vt Ce AP 770
Zatgtel we ot FasRod, FddRTFE AY 4FATA I Fasicirt
A% 8FA FASA F2IAT. ANATE AR 4574 FA¥ FAACI 8F
A A FFH5A ZF2HAD. ole A 4FA7AE #dF vgy Cr A4 E
Hetel C2 A#=trt A% 8FAds #49% vlElw Crb diketogluconic acid
ToE dgd AL 2 & U

ol FTAY F29 AR F HEY CY FEF FHE Nyt CO: gas
o X ISR AN2E AAGNY F28 FUAHA BHL VS Fo2N A

7 T sl A% v Co g Y

+
32
o
Y
2o
o

2h) 714

FoAEE ged HaRAYF2 F 2 malic acid, succinic acid, lactic acid,
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Table 3-17. Change in the organic acid content of mixed fruit and vegetable juices
during storage for 8 weeks at 5C and 25T for 8 weeks after fermentation
for 3 days at 25C

(unit : mg%)

Storage temperature (C)

Storage
time 5C 25C
(weeks)
A B C D A B C D
Malic acid
0 16463 17836 18265 196.62 16463 17836 182.65 196.62
4 17511 18155 20044 20547 0 0 154.17 136.27
8 18993 200.056 22122 21359 0 0 152.28 12752
Succinic acid
0 4549 3727 3851  34.03 4549 3727 3851 34.03
4 5792 4346 4770  49.07 4523 3741 4726 4075
8 62.25 4237 4440  58.74 63.16 3306 3947 4060
Lactic acid
0 134328 175768 1687.02 1564.11 134328 175768 1687.02 1564.11
4 1340.35 1750.36 1707.89 161843 160469 1626.06 174961 1702.98
8 1480.09 174864 174206 161996 173245 160645 173884 1673.82
Acetic acid
0 21639 18742 16093 169.33 21639 18742 16093 169.33
4 217.03 19013 17847 203.95 303.59 25267 20570 175.80
8 25434 19445 18444 209.11 36155 28230 18995 181.01

. Natural fermentation without starters
. Fermentation after addition of starters

: Fermentation after addition of starters and thermal treatment at 96°C for 15sec

o O w »

: Fermentation after addition of starters and ultrafiltration
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acetic acide= Table 3-173 Zt} Malic acide A& A 164.63~196.62mg%°] A
I, BE AY 2ES VIEE AT dYAFAFANE 2 dE7t A/
25CoAAM HAF AAdLaFd FHAFANE AA3 ZAstd AF 4578 A
g2 @tk olE malic acid7t 2 Fo EA3tE malolactic ferrnentation%
e ZAbTol 23 lactic acidZ ¥ ¥ Rolg FHAT

Succinic acid® A3 A 3403~4549mg% 22 AR 7|zte] g met
dge gl SRAAFE F9 lactic acidE RATE FrhsA &L Add
79 7% g Fo vlE FFe] HAPou 25T AR T AA FHEHAL
Ao e kel AHE Pol AA7|7te] AHsAE Z W7 YUY 2
9} & FoAME AR F ALY FF| 2 W AU

Acetic acide A% A AARaF, FAHT, 93T, AT £olUH
5C AFAl ozt F7Agd oY 53] AdLaFe] B¢ & 7o vls] o] A
Z59%, 25C AFANE FHYTFS AALET EF AAN0ol AnErF
z7tste %ol R, 53| starter® H7HEA] @& AALREFAM #E ol A
29Ut ol AA Fo| EAsle vAEA s AF F acetic acid7t B4 =
Ao FZ2drt YRk O 2  gcetic acide LE F& Tl FA 2 HEe=
g oz AALEFE thE T wE FAUANM E4P2 & 7 U
oAtk Acetic acide AT Tk M3 ¥ @& YEMNA I, malic acide d ol
U 3ol Tte) od A3 &AHo] A @i

" fE 2
a-16 Aol 7] ol A8l €8S 3 isomaltooligosaccharide (ch-d
healthligo)E H7lstd EFAANFLE 25CTolA 3Y¢ L& F 96CANA 1523t
HEA T EE F9aE § F 5 5CAA HAASNHEA Feldy ¥HIEE =
Abgt A# Table 3-183% Zth  A7I8F isomaltooligosaccharide(th/) o] =A4&
glucose 21.95%, maltose 13.57%, isomaltose 9.30%, maltotriose 3.88%, panose
20.33%, isomaltotriose 1.90%, maltotetraose 2.40%°|3, & AFAME LT 2
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B}7h Ygi,

25TColA 3¢zt 2ES FAF2 glucose(G) FZE 66.51~69.06mg/mlo] 2
o LIF2E BTN AFA FFHIAS o4 e AALITTY BHYTo
Ne A% 4F4 175 112n/m2 A 22HUG ols REAYE 84
Yo Fx Fo| EASE JAFD TR 9 0|88 How B & uk
% 5CAM A3 NESe 2EAd e BAYe AF 8FAMAA A

-—

& JAG. @A 25T BE F 5CoAM AFE Ao] glucose]
A% AL Mg FL Aol AR

A 7}t isomaltooligosaccharide(healthligo)ol &= Qe ZolX Tt FA Fo] &3
gt= fructose® 25CoA 3UF LAF F2olAM 1265~1587mg/me7t AE = Ao}
Ag71zkol BaE wet FEFAYE @ EAHETFY S IATF 9 fructose T
< A9 WMt gl ey FEANYE A ¥ AALETY FAYFE AR 4
Aol FASA ZAFHATG ol AR W EAste AT, &R T 93
fructose”t 202 o] §dE ¢ F Ak ey 25Tl $E F 5CoA A
A AALETG FAYTFAME AY 8F A7 X fructose FFo] Wslst A9 o}
At

F Mol glucose?t @-16 2E 22 AZE isomaltose(Gq1—¢G)E 25CAA 3
Uk TEE AR B¢ AF A 1579~1620mg/molATk. LE X, AF &
=, AR 71z FaAE gyl #Aflel RE FeA AY sFAZR A9 wst
7b Itk 25ToIA 32Uzt HEF HANF29) sucrose BFE 319~4.10mg/mo]
R, FEANE ¢ AT BAAAFE AT Fol sucrose G W
7ol e, AALF T} FAETFE A 474 Frtstgds A% 8FA o
Al ZaEe BEge Jehddch
~ Maltose(G.1-4G)= 25TCAA 397 2R So

TAH s FF 1872~2048
ne/me] FFE FEAQUT, BT AP AALETE 2 FaHAOH, FA e
toopz Ba F oAl FAERoY 5CARME A Wash gt 9

Hu
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Table 3-18. Change in the free sugar content of mixed fruit and vegetable
juices during storage for 8 weeks at 5C and 25C after fermentation for 3 days
at 25C

(unit : mg/mf)
Storage temperature (C)
Storage
time 5T 25C
(weeks)
A B C D A B C D
Glucose
0 6651 6668 6890 69.06 6651 66.68 68.90  69.06
4 6503 7133 7010 6893 175 112 6751  62.89
8 7022 6944 718 6981 1.51 1.88 66.23  63.24
Fructose
0 1265 1452 1551 1587 1265 1452 1551 1587
4 1149 1565 1593 1571 298 127 1513 1542
3 1289 1573 1680 1598 208 173 1433 14.04
Isomaltose
0 1579 1540 1582 1620 1579 1594 1582 16.20
4 1452 1673 1632 1613 16.42  15.03 1563 1570
8 . 1684 1558 1666 1632 16.33 1563 1542 1613
Sucrose ' |
0 410 319 334 3.65 4.10 3.19 334 365
4 6.38 355 332 3.64 8.49 8.07 326 456
8 361 302 321 3.59 6.15 6.03 312 311
Maltose
0 2048 1934 1872 1917 20.48 19.34 1872 1917
4 2001 1909 1893 1910 1769 17.04 1853 1872
8 2143 1863 1952 1921 1558 19.04 1779 1915

A, B, C, D : Refer to footnote of Table 3-18.

- 177 -



Table 3-18. Continued.

(unit : mg/mf)
Storage Storage temperature (C)
(weake) 2 Bt
A B C D A B C D

Panose

0 3823 3902 378 3550 3823 39.02 3789 3550

4 3383 3840 3837 3549 3781 34.39 3763 3392

8 3892 3714 3900 3551 3576 3570 36,52 3525
Maltotriose

0 708 733 6.20 6.00 708 733 6.20 6.00

4 6.27 655 6.31 6.00 681 655 6.12 6.01

8 7.11 6.53 6.65 6.01 6.72 653 6.03 6.01
Isomaltotriose

0 1323 1102 9.34 8.78 1223 11.02 934 878

4 994 10.60 941 8.77 10.76  10.78 951 865

8 1143 1051 10.15 8.78 1061 10.32 1003 871
Maltotetraose

0 357 394 385 3.20 357 394 3.85 3.20

4 300 381 3.98 3.21 - 375 322 3.14 3.15

3 4.09 3.62 4.09 3.19 307 305 3.76 3.20

A, B, C, D : Refer to footnote of Table 3-18.

79 T FH T maltose FFE MG Foll A9 ASHA gkt

PanoseX Ga1-4Go1-6GS TZ2& 2+ 2PITFOE 25ToA HaA FTH



2] 2 #37.89~39.02mg/miol o™, AY 8FAAA A wgglo] AATE &
AR

Maltotriose(G a1-4G21-4G)E 25C A 3%12_ s & 6.00~ 7.08mg/me o} ¥
€ UEdR, A 256 @Al A% 8FF¢ A9 WEst g oRe
2 Hol maltotrioser & LEAAAFLAM NG F AFEFES ¢ & A

TEAANF2E 25ColH LAEA isomaltotriose(Ge1-6Ga1-6G) = 9.34~12.23
mg/me 8] TFE YEhHJ L, AF7I%o] FAEFE AALETE FhEE B
& Jelien, a2z T+E A UnAT= A Wt gk 15TdA
64zt ©8 ¥ -isomaltotriosed] &FE 418~526mg/meIN R, FXg 7 AALF
TE A% 4FAC STt 854 oAl st %S vl ed, €4
gl 7ot FAqFAFE= A% 8FATA AL WEHI YA

Maltotetraosex glucose?} 470 A€ &g oz 26TolA LET Al &2
A% A FFE 357~3%Mng/m o2 FAHTS AQLE TN AF 1] 7
Tgtol) wat ot ZAdEe AFgoldovt ¥MEAEE wulEih 15T ER
3 29 AL A W maltotetraosed] FFHE 0.60~1.68mg/mE T2, A
AWET, AT, FAABT Folgen, 58 BRI} B Fol vl
08me/m= kol Wakeh ol Weledsol o5) maltotetraosert UF AAH 2
o7 AAXY, FEXNEE & F& 25 5C AZA AL #Hart gy FAE
T} AJLFETE AT FAEE AFolUT.

oo B ule} o] HARFA FZ glucose, sucrose, fructose, maltose
53 2& Po| HABY JAZ olg¥o] 4E YAFoz $E U AF F I
73] 43ty oligosaccharide®] ¢ mIAE2] ol&o] olgldl AF F A FA
A ¥&& & 4 3tk Fructooligosaccharide®] W& 29l F 1-ketoser 2
5TCelA 2743 L RA] v & o AF o] §Ho] 35~50%9 FEES BN
1} isomaltooligosaccharide®] WE AU @< panoses 25TA 60L7HA %= 79
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Az gk wEA EESA

-saccharide® #H7lsto] ZEA @5t2 FASHAME Aad Buld gL 3

2o oligosaccharide %3] isomaltooligo

4»

ol Fxuy FACAE F3, £F FAE oLy, FUHAE 5 S WA
T 29199 8 7154E e TAFNFLE AXE & YS Ao 9AR
o

uh) M=

ol dAFolA  ¥rg o]  fructooligosaccharide® H7leE AL 2EA
fructooligosaccharide %9 2 53| sucrose’} Leuconostoc mesenteroids 59| %
Aol o8 dextrano® AHREHUA FEE FHAA 7IZ=E At ZAG. o
g HAE A wE =Y 45E AT Astd sucrose’t A9 &
Hol A 2& isomaltooligosaccharide® fuctooligosaccharide WAl F 20 3 7}8}
o 15TNA 34 Bgd 27 =9 F717F dAh

EFAAF2E 25CoAA 397, 15CTolA 643 L & YAEsg 77
e F 25T 5ColAM 853 A A3 Fxo W3l Fig 407 2o AR
A AFALEF, FAHYTE, EAHITE 34~37 mPa-SE A9 v oy §#9)
A37E DYHES] AAN 93} 30 mPa-S2 ©E Fo v ¥ 5 25T
A EE 7 FAEE AFZES AL ¥Es A}t

A A=

22428 e 2aRAF2Y ASE Table 3-19% 2ok FEFAY
% AALET, FAAT, HATE AY vzsHY AR TE BE Fol )
s EA Uehgth 5TAA 873 A%E BE FE AR/ T WADLIY 9
37k As Qe 25TAN AFY LE T APITo] A w okt 2
kgt

N
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Fig. 3-19. Change in the viscosity of fermented fruit and vegetable juices
during storage for 8 weeks at 5°C and 25°C after fermentation for 6 days
at 15°C or for 3 days at 25°C.

Legend : Refer to footnote of Fig. 3-9.

AAEE Yehlle a & BCAA $EF FS FFAEY FF -006 ~
-1.898 4YEhus & Fol vE @I o @2 g UEiIG. o=
greja o] os A7 AAH vgd ol B+ Qg 25T ¥E F
5CaAA AR F= A% F a & A3/ A dUey 25T ARdAME =
E 79 a ol F/hste AgelA e, 53 AT & Fo HE S A

- 181 -



Table 3-19. Effect of thermal treatment and ultrafiltration on color of mixed
fruit and vegetable juices during storage for 8 weeks at 5C and 25°C after

fermentation for 3 days at 25T

Storage temperature (C)

Storage
time 5C 25T
(weeks)
A B C D A B C D
L
0 27 81 2804 2727 30.12 27.81 2804 2727  30.12
2 2765 2811 2772 2970 23.14 2475 26.14 24.48
4 27 .61 28.04 2746 2933 2486 2433 23.39 23.71
6 28.05 28.12 2791 29.19 24.43 2432 23.97 24 .92
8 2826 2829 2750 29.08 2454 2414 2332 2444
a .
0 -015 -023 -006 -1.89 -0.15 -023 -0.06 -1.89
2 ~0.20 -0.16 +0.12 -1.74 +0.21 +0.09 +1.15 +0.57
4 -0.18 -034 +0.01 -1.29 +0.20 +0.15  +344  +160
6 ~-0.37 -0.28 -034 -1.02 -0.39 +0.11 +3.39 +1.35
8 -0.12 -0.06 -011 -1.01 -0.24 +0.39 © +4.22 +1.91
b
0 +13.44 +14.08 +1351 +11.35 | +1344  +1408 +1351 +11.35
2 +1369 +1359 +14.87 +10.80 +1058  +12.08 +14.83 +14.80
4 +14.07 +1377 +13.79 +10.09 +1154 +1148 +1335 +14.14
6 +1337 +1293 +1341 +10.53 +1268  +11.11 +1364 +1456
8 +1457 +1494 +14.37 +12.42 +11.78 +11.36 +1360 +1545

A, B, C, D : Refer to footnote of Table 3-18.

E7F Ak 15ToA 2EF AR 5CAA 85 AF F A9 WEs gNe
W 25CAM A2 dAd T & Fo v F438A FrtaRa, deldny
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£ ozt Z7hete AL YEA. e AF F zEdEde o a gol F
7te Ao GAAYG. 2 AT A AR 8FA ¥l @ HEZ o)
AL B 4 A

FAEE Jehl: b 2t 39S 2248 % g 7o d& ggdaTe
g e Vet AR 71zte] ZojASE o FrhEE S U
o S8 I5CAA HEF S#odBTE AF 7|zke] WolF4F g2 ol vd
b gol 2ol ZAHQh ol TEF2 AF o8 Lbe
o Az AR,

ojgtpe WAL ety Co s wad B o 25T A F A
79 #9loiz 7o) werE C7b Bol HA P FAlo] ZwALe] derth wet

A 25C ARA §7) Fo EAsE 05 WEH C7b wgHA vztdHoz 4

ofN
o
N
it}
i
&
i
ok
2

sElo] 48 7 AFAHEES AA furfural F=A =T lactoneRFE FA

=

% o] 2AES0 %, 2% g doA #Moz AMd £FEQ browning
pigmentsE st Z3s dojd Aol &5 wWA FEAT TR
FijF 2o A @7 FE Ny, CO:5 T3 0.8 AATLE WS €9
F g Aol 44

3) FNE
o@HelE 2y LAFAFL BEIAA X EFAAF2 PN
dynamic headspace® 2.2 Al29] 718 ¥ ¥ gas chromatography® &4 3ttt
714529 $A& Wileynbs libraryE ©l 434 GC-MS2 #A3 At I3
ofso] M &L HAF 22 #4357 93 purge and trap FAE AHE
o 718 ¥ oL ¥, BR8] Table 3-209 peak numberst 7
areag YERIAT

2% peak:s 58709 A RoINE, acid 3%, alcohol 17F, aldehyde 1F,
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alkene 9F, ester 14%F, ketone 7%, 7|8} 702 EFHJYt. Lax¢e
AFLAME o] F 51709 peak’t BHHUT waSA gL HAYF2o F
peak<= 2-propanone, ethyl acetate, ethanol, ethyl butanoate, butyl acetate,
1-butanol, d,I-limonene, 2-methyl-1-butanol, ¥ -terpinene, 1-hexanolo]lth. o
% 2-propanone, 3-methyl-2-butanone, d,)-limonene, 7 -terpinene°o] W& I}z F
2ol s LaEA] B FAFAANM ol HEHJYT o= A Fo =8
T ol VP EEC] BE F Bol HAYY Ao AN, 19 BE I
FoANE HEHA FAD  hexyl-2-methyl-butylate, 2-heptanol, 4-methyi-6-
hepten-3-one°] T AFFA &L ETHFFAF2AN 2% HAEIAYt 28 LE5EFE
29X ©BFHFE ¥ 3-hyroxy-2-butanoned EFFANF2NM HAZH=R X,
acetic acide 4% Z&S Ao

Starter& H7FetA] &2 Al 25TCANAM 34 wMiFd AFLEFAME acid 2
%, alcohol 14%F, aldehyde 1%, alkene 8%, ester 14%, ketone 5%, 7|€}l 6Z o
2 & 507 W%, WUSYYG. HE BE Faold %A@ peak 84 2
hexyl-2-methyl-butylate, 3-pentanol, 2-penten-1-ol, 2-heptanol, B
-phellandrene, 4-methyl-6-hepten-3-one, 2-nonanone°] ZA&=x &¢km, Futg
FolME HEHA @%Y  l-pentanol, cyclopentanol, methyl acetate,
3-methyl-2-butanone, 2,5~dimethyl furan°] H&HYYon), Ty F2o H)
acetic acid, 1-hexanol, 2-hexen-1-ol, ethyl acetate, 3-methyl-2-butanone,
3-hydroxy-2-butanone®l 37}8tdth. 53| acetic acid®} 3-methyl-2-butanone,
3-hydroxy-2-butanone®] §743] Z7I=ltt. E3 starterS Hrbete] e
A5 2= H]3 acetic acid, methy] acetate, ethyl acetate o] o] A& Ach

Starter& 3718t 25CellA 347 HE F AEYFT FHYTANEE acid
2%, alcohol 15%, aldehyde 1%, alkene 8%, ester 14%, ketone 5%, 7]t} 6% o
2 F bl/i7t &<, AEHUY.  F peak™ ethyl acetate, ethanol, 3-methyl

-2-butanone, ethyl butanoate, butyl acetate, 2-methyl-1-propanol, 1-butanol,
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Table 3-20. volatile compounds in mixed fruit and vegetable juices fermented by
Leu mesenteroides, Lc. lactis and Lb. cellobiosus for 3 days at 25TC
(unit : peak area/10,000)

Peak Compounds Peak area
Quality

No. identified (%)  Initial" A B C D
Acids

40 Hexyl 2-methyl butylate 40 76 nd nd nd nd
56 Acetic acid 49 800 36086 22932 4234 - 28316
Alcohols

9 Ethanol 86 2405 270.8 308.7 2624 2935
17 2-Butanol 53 414 40.3 387 375 379
20 1-Propanol 90 11.0 154 10.1 nd nd
25 2-Methyl-1-propanol %) 169.5 180.8 1855 1748 1667
26 3-Pentanol 72 nd nd 20.6 nd nd
28 2-Methyl-1-Butanol, acetate 64 260.7 268.7 2742 1401 64.8
31 1-Butanol A 14287 13345 1389.2 14158 1240.0
38 2-Methyl-1-butanol 91 15723 15188 1579 15255 1170.6
43 1-Pentanol 78 79.2 57.0 9.6 725 58.0
49 Cyclopentanol 59 nd 6.5 9.7 9.1 nd
50 2-Penten-1-ol 63 16.3 nd 9.3 - nd nd
51 2-Heptanol 50 - 7.0 nd nd nd nd
53 1-Hexanol 83 4924 9415 991.3 9953 5213
55 2~Hexen-1-ol M 11.7 70.8 9.7 86.4 475
58 2-ethyl-1-Hexanol 72 18.4 10.6 109 118 9.2

Initial* : Mixed fruit and vegetable juices before fermentation
A, B, C, D : Refer to footnote of Table 40
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Table 3-20. Continued.

(unit : peak area/10,000)

Peak Compounds Peak area
Quality

No. identified (%) Initial® A B C D
Aldehydes

24 Hexanal 90 828.2 18.3 5.2 152 564
Alkens

1 1,4-hexadiene 87 nd 13.1 9.0 314 114
33 B -Myrcene 9% 6438 12.0 90 251 nd
34 a -Terpinene 97 535 395 11.2 359 200
36 d,l-Limonene 96 14258 1954 1764 1362 59
37 B -Phellandrene 90 229 nd nd nd nd
41 3,7-Dimethyl-1,3,6~octatriene 91 74.1 121 116 14.3 nd
42 v -Terpinene 9% 4681 915 71.1 679 125
46 @ -Terpinolene 97 264 29.3 25.0 10.3 55
Esters

3 Acetic acid, methyl ester 80 nd 338 22.2 14.1 186
5 Acetic acid, ethyl ester 80 1388 691.3 191.8 1014 3318
7 Propanoic acid, methyl ester 25 12.7 99 14.8 86 87
11 Propionic acid, ethyl ester 64 9.7 89 9.4 7.0 nd
12 Acetic acid, propyl ester 59 62.0 64.6 829 729 527
15 2-Methyl-butanoic acid, methyl ester 90 73.2 185 217 nd 89
16 Acetic acid, 2-methylpropyl ester 47 1401 25.4 25.3 10.1 56
19 Butanoic acid, ethyl ester 95 2401 3027 3405 3513 2950
21 2-methylbutanoic acid, ethyl ester 64 104 98 9.2 77 nd

Initial” : Mixed fruit and vegetable juices before fermentation
A, B, C, D Refer to footnote of Table 40
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Table 3-20. Continued.

(unit : peak area/10,000)

Peak Compounds Peak area
Quality _

No. identified (%) Initial~ A B C D
23 Acetic acid, butyl ester 83 1762 2054 2090 1120 415
30 3-Methyl-butanoic acid, buty! ester 38 58 53 57 nd nd
35 Acetic acid, pentyl ester 80 154 5.8 29.3 370 104
39  Butanoic acid, butyl ester 90 249 80 83 nd nd
47 Acetic acid, hexyl ester 83 1034 216 127 215 nd
Ketones

2 2-Propanone 78 1438.1 53.6 948 1330 1142

6 2-Batanone 38 363 123 189 241 135
13 3-Methyl-2-butanone 59 nd 5693 895 18639 16801
14 4-Methyl-2-pentanone 64 24.6 6.0 9.2 nd 30.2
48  3-Hydroxy-2-butanone 78 262 16404 26166 24099 13299
52 4-methyl-6-Hepten-3-one 53 6.5 nd nd nd nd
54 2-Nonanone 72 79 nd nd 7.2 10.9
Others

4 2-Methyl furan 91 526 257 296 586 1172
10 2,5-Dimethy] furan 93 nd 18.8 19.4 3B3 118
18 Methy! benzen 94 867 695 741 3%9 255
22 Dimethy! sulfide 97 383 7.8 nd 6.8 89
27 Ethyl benzen 87 373 398 379 513 344
29 1,3-dimethy! benzen 9% 163 nd 6.1 nd nd

94 875 188 120 169 5.2

45 1-Methyl-2-(1-methylethyl) benzen

Initial© : Mixed fruit and vegetable juices before fermentation

A, B, C, D : Refer to footnote of Table 40
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d,I-limonene, 2-methyl-1- butanol, 3-hydroxy-2-butanone, 1-hexanol, acetic
acid SOl FHE F2odA HEEHUY hexyl-2-methyl-butylate, 1-pentanol,
2-heptanol, B -phellandrene, 4-methyl-6-heptene-3-one, 2-nonanone, dimethyl
sulfide7t ZA&HA @d3, FLE F2oA HEHA Z%Y 3-pentanol,
cyclopentanol, 1,4-hexadiene, methyl acetate, 3-methyl-2-butanone, 2,5-dimethy!
furano] FAE TN HEHJY.  EI AALEFNM HEHA gUd
2-penten-1-ol, 1,3-dimethyl benzen°] H&HAth. 19 acetic acid’7} & A&
gRoy AAddrFEgE AA FEHUAG ‘
Starterg 7tstd 25CeolA 393 B, A& F 96ToAM 15%3 714
A g A FoAME acid 2%, alcohol 13%, aldehyde 1%, alkene 8%, ester 11
%, ketone 5%, 7IE} 6522 F 46747} &<l HAEHY, o F T peaks
3-methyl-2-butanoic  acid, 1-butanol, 2-methyl-1-butanol, 3-hydroxy-2-
butanone, 1-hexanol, acetic acid oIt #&E F & HFAE acetic acide
ZtEx el o3 @ol HwHo] b Fo HlE we g Jehldn, wENRF
o EAAD 1-propanol, 3-pentanol, 2-penten-1-ol, 2-methyl butanate, butyl

3-methyl-butanoate, 4-methyl-2 -pentanone, 1,3-dimethyl benzen& A& 5=

£ &

ek FAE T Blasind A2 FrIdE 2] peak WAo] Uk FolEe
1-pentnol, 1,4-hexadiene, B -myrcene, 2-pentanone, 3-methyl-2-butanone %<&
7V ol 7t o AANE AezZ 9AAY

Starter§ H7bete] 25ColA 3UZ 2E, A28 F T3 Gz
ol A= acid 1%, alcohol 11%, aldehyde 1%, alkene 6%, ester 9%, ketone 6
F, 718 6322 F 3447t £, AEHReH, FALTF vl 17709 peak7t
AEHA IR ole FAAGA A o& FUIHRol AR AAHA JEd

dAaolgt F=¥.  F peakE ethyl acetate, 3-methyl-2-butanone, ethyl

butanoate, 2-methyl-1-propanol, 1-butanol, 2-methyl-1-butanol, 3-hydroxy-2-
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butanone, 1-hexanol, acetic acid %°I3, FAHB TN ZHZEE 1-propanol,
3-pentanol, cyclohexanol, 2-penten-1-ol, £-myrcene, 3,7-dimethyl-1,3,6-octatriene,
ethyl propionate, hexyl acetate, ethyl 2-methyl butanoate, butyl 3-methyl
butanoate, butyl butanoate, 1,3-dimethyl benzeno] & @ FoH= HEE A &
drh. AH o= peak WAL FA T Hl& e AFE Jdetld. o=
gl gtol]l o3 FrigEol dF AHE Aoz B 5 gl

Ester= alcohol Bt 39 ZA%=7F Zatx, B AFPdA Azg 2adifFo
oA & ester’} £, HEH Y, acetic acid, butanoic acid, propanoic acid
o) ethyl, methyl, propyl, butyl717} €& Aol gFE S AXs AT vy go
methyl acetate®t T} Z3Fe] ethyl acetate:= A ojAA, #F, liquor, BAHS
&, 42 59 ¥5=2 Qg ojfdE FLFoE v, A, vhhvdA v AE
991, 8 49 BE Fold AEHUT Peak WA ulgo] Fo} HAFE o
719l F4ELZ vewt. 29 TEFHYF2AM 12F ] ester 20l AEFHA

a4

=4 acetic acid9] propyl ester, 2-methylethyl ester, hexyl ester, butyl ester,
pentyl ester$} propanoic acid2] methyl ester, ethyl ester, 283 butanoic acid
2] methyl ester, ethyl ester, butyl ester, methylethyl ester, methylbuty! ester
ol difFo] RAYor AEHAA ¥ FLEANF2Y FQ FrIHE
AT}, 2 BEF2qAM & peakE YEFA alcoholS YWt oz FRWFO uiAr}
Agolt. 2 AgdAMe AH HEFL A FR{AT AA Fol EAste E2V
EYUSS) YR wEIF Yol Ae2 B 4 ok Ethanol® ZRLIo| o8 o

o2 5E EMP A=z o3 AQdd. B @8 F2dMe FLEF29 peak
HA Y Ho)7t A9 YUNSER o] LA F ethanolo] AHA FASL ¢ +
it} 1-Hexanol2 “wine-like, slight fatty and fruity”"2 a3 F 2o A o}t
AE5Ytk.  2-Methyl-1-propanol(isobuty]l alcohol)2 "weak-isoamyl alcohol-

like, wine-like"2 °}v]x4tQ] valinee 2%H A4, FAF, WUF F FFHo
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g ¢43FZ S AEoltd. 1-Butanol® weak fusel oil-like WAool F 5ol A
FazElE FrARez B 2adfFaiAE tdF FEHYoyY A5AALY

£ 9] sniffing test 23 32 el o]& 1-butanol® threshold ko] =&

ol frd AHolgt FFEh 2-Hexen-1-ol& BFol Fridie F HRozg o

Jo

e Hael PriEHez EFAAFLEY AAF2e LE F 2-hexen-l-olo]

rl

Z7vE ATt 219] banana-pineapple %¢| 1-propanol, "mild, fusel-oil”¢] 3-pentanol,
"mild characterisitic, somewhat sweet, balsamic”¢] 1-pentanol, "mild, oily, sweet,
slight rose”¢] 2-ethyl- 1-hexanol 5°] ZAZ&F %t}

1-Hexanal®} 1-hexanol® EwW&(green note)22 EAX A& IR

[e]

M EAAEQ EX 3R] linoleic acid, linolenic acidoll Al lipoxygenase pathwayoll €]

o

3 AAEE EZECd. o AEELS Evivdy AYIE wFVE Z o
lindlenic  acid’t &AZ  As}RE3 o|4sFE  F  lipoxygenase o 93
13-hydroperoxide linoleic acid %3 13-hydroperoxide linolenic acid?} A4 %9
T} Al hydroperoxide lyaseol} 98] E3]=o] AAHE 3H§Eoju)

Ketone# <) 3-hydroxy-2-butanone(acetoin)& ¢43Z& wE 2 RAF @

ro{:

Zo AAMEEY, wF F  carbon sourceE2HE  acetaldehyde’t AAlE

2

3-hydroxy-2-butanone(acetoin) 22 A Z=H™, T FAI|F2o s AEHA

&O

glovt AT WE ¥ 4S9 2-Butanone® VEAFAFEAM AF AE
= A

F2 59 terpinoids A% 2E A-myrcene, a-terpinene, 7 -terpinene, «
-terpinolene, dl-limonene §°] HEHUT. o°] EAEL F2o FE EAs=
714 &olth. 7y -Terpenene %zt 23 H2&S Foste 22 FRAT A
g Ft HFEFRY Fo WEEE TLEARAFE A oOF HEEUL, TR F
okzh Zrashe AEE Jehligicth B -Myrcene® a -terpinolene, dl-limonened

EgTAFaC B gaEd Jou PR F o2 ZAHAL, olcize] o
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o dasAd
 Acetic acide PIAE 93 AFAHERZ ASH7 JdE AUE Y,
EFHAF2 TaA OF JPHNT, B5HA 45| sniffing testE 3 A}
g2at AFE WAZE EFE FEIFAL
19 EJJAl(grassy odor), benzen 3% methylbenzen, dimethyl sulfide 5 °]

A&HA.

M
flo
-
EY
o
ﬁl
A
of
<t
Lo
£
I
ofi
2
jo_{n‘
HE
H
2
ar
e
>
o
¥
M
=2
4z
M
2
_\‘-:L
tx

89l ester ZEo] FE o]2Pom, Z peakE UEHUYE Q3L AHREE
threshold value7} &} “a‘i-"—]'iﬂ%réﬂ ?;5}7]°ﬂ 2 g5 nxx g Hog B

# ek,

4) Olfactory evaluation
GC columnol A EE o] Yot Ztzte] 4E& £XAMA FIDAA Hoe &
S RYEA FA ZE2 JANE Lol AH V&€ F AE FAE AR B

Al

f 3

9l =48 71¢, BASIETH Table 3-21¢ 399 #5AA 2ol 7o

off
2

Ao dald 22 JANE 2L g olE 7Ied RAoln

2-Propanone Al 43¢ HAYFoZ 7|&d 1, fruityd pineapple FY
ethyl acetate™ AME3% Yoz 7] 33}93‘4 4-Methyl-2-pentanone < 2 A}
3}3F 2-methyl butanoic acid methyl estere @&% ¥W|&, 2-methylpropyl acetate: TqL
ge] 7193, butanoic acide BF3F  AlFde HAf &, ethyl
2-methyl-butancate™ A4 Algpgio 2 dirfo] fUFoz BAFHUG. olE
peake] WAL AR AT threshold valueZt HlA AA HAY7F FatAl =AH

3 t)3 & chromatograph®] ¥H-EAA £z, Z2ZHUt. Acetoned FAIE ¥
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Table 3-21. Olfactory evaluation of mixed fruit and vegetable juices fermented by

Leu. mesenteroides, Lc. lactis and Lb. cellobiosus at for 3 days at 25T

Peak Compounds
Panel | Panel 1l Panel 1l
No. identifed
2 2-Propanone Alnpd gt MEE & AHacid) & Af
5 Acetic acid, ethyl ester  ethyl ester?[7} €2 M E s npd gt o2k ALE3H 8
st
8 Ethanol 2E 3 Y23 grau, <23
13 3-Methyt-2-butanone ootz tzlofut HEl Q] ST oflErE Mol <ozt
Fals| e dA
14 4-methyl-2-pentanone o2 At} 2|2 Apniak o 2Alnt gt
15 2-Methyt butanoic acid, Zolats uf ol Hjt crEstk &
methyt ester
16 Acetic acid, o5t chy elel =% 2pl JhHH
2-methylpropyl ester
19 Butanoic acid, ethyl ester &8t mpal sk SEst golof E& AbRj+ ol of Z &
21 2-Methyi-butanoic acid, AMEE Atbet FAtntgt A Apztet
ethyl ester
23 Acetic acid, butyl ester 28t isoamyl&, 24 nehy
fusel oil #
43 1-Pentanol 2% - wetyel oFsh chy orzh stgh M
53 1-Hexanol 2xolctrt SR E HIlB o) g bl
ollA ofF eksh mpxt WA A3 B A
5% Acetic acid A Z3 & A AlxE x7|ofe st

9| 3-methyl-2-butanone fXF9 AW == vAWE HN&EAR, 1-hexanol

< HRAFE B = 4T v]F IR, ethanolS HHW, SEHZ M&=Ah

N

oA LaARANFLE Fo EHNHY Aoz EMET. Acetic acide x7|dlE
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FEE Aol Frldle AEH o UF F ARV AT T o8 ¥
48 Aolth  Acetic acids] Al LEFAFLY TFAT UGB e Fi
FE oA, 29 BHE YrHE F Z peakE® A= 1-butanol,
2-methyl-1-butanol, 3-hydroxy-2-butanone< #5744} 8¢ 3do] 5% =23
2 71e89tt. o] AEE2 threshold value7b 37] W&o peake HA & =R

2t 2AXA @ ol 4gan.

g} Al

R

5) #5544

EFHAFLE BTAA 397 27 F A4, d94d 5§ FEAHYE 29
o] BT HALE AAE A= Table 3-229F o)

o dugt TYlE A 793 Aozt YRR, 53 YU
AaelA Ao AAHA ¥ AEY ¥ L YAtk Al FH T
AT MR BRI, S AALET, FYAF[T £02 AEZY 79
A ol HAY. i B oot o3 Fr1EHe] dF AAH
o] tt& Fo "3 ¥ e Jelldy. o]= gas chromatographyol] 93k 3
7184 A3 AR AT opAFL FAHEE, #dHT, AAdwE T,
AYT o2 FAHFS EAHFLA FAH Fejrt Aeh ol sphe
o Al FoAl %37t FAPH okAMe VAT Fol ANy Aoz £ 4

% A% ZYRS AR AL Aolrt Ao de AT, F
AT, AQLET, FhAAT ¢o2 dHYTY FYAHT ol F4AH Ao
7t A BEAZ VMY 1PEE FAA FedHTe] A e nyR
9 Rt AAR BE Fol| HlF gol F}vhe A}t AT

FructooligosaccharideE 3718t A ZolA BaA HAEC] FAE A5

rir
i

LA

AR HE2o o3 {93 AolE B Oy isomaltooligosaccharide & A A T
A2 Fxe foF xol7t gdoy dYdnFeo FE M Be #e s
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Table 3-22. Sensory evaluation of mixed fruit and vegetable juices fermented

by a mixture of Lew mesenteroides, Lc. lactis and Lb. cellobiosus for 3 days at

25C

Attributable terms

expressed A B ¢ D
Aroma

Acidic 4.00™ 4.80° 492° 251"
Sweet 4.45 5.03 488 3.30
Fresh vegetable 3.55™ 4.24° 2.22° - 381%
Yeasty and moldy 2.10 157 1.99 1.48
Taste |
Acidic . 5.31 5.11 473 5.18
Sweet 3.24%° 359" 397 2.58"
Yeasty and moldy 1.7 1.13 1.37 1.41
Mouthfeel

Viscous 2.16 2.0 191 1.25
Refreshing 3.69° 6.71° 452 6.29"
Color

Redness 493" 4.24° 6.01° 113
Preference

Sum of ranking order 148° 58° 1212 73°

ab¢ Mean scores(n=3) in row with different letters are significantly different (p<0.05)

A

Natural fermentation without starters

B : Fermentation after addition of starters
C:
D

: Fermentation after addition of starters and ultrafiltration

Fermentation after addition of starters and thermal treatment at 96°C for 15sec

- 194 -



W ole F2 39 9% A2 Fol membrane filterd] 3 AR AA
b 2 % AASdE FAYTE G
£e g2 YHUAL, ADLETF 7Y RS g2 ngon, RATY Gl
sqziel §o14 Aolg nAuth AALET] S starter® FIIHA gl o
2 Fol uls) A4 R4te] P Wobd vehd Zojz dF¥ & vk
S HAYEE 7o A, BAAEE 04 A vehigleh dRdTE
Hao] A B e, AYLETY FAYATE FFL, 2YD BYART

= AxEdY AAZ Be FAS Ho Be FE Ui, AAH JEE
= 2AYT, BT, AT, AQPETY £02 PHITY e AR

de FA Aol7k gert AR FU AABETFAE FAH it AN
o wed A A diBRT B35 o) vE T uls) *T AU,
Fabo] Aol ANE TAYTY BEAA A HY ¢
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S

b AL ESES AX

FALRLELEY AE2A AH F A= 3ecm x 3cm x 05cm AT A
712 A23, A7 A AW F, 75, AR, AR, A4S 50:30:19:1(w/w) el H]
&2 &1 ERIFEY 4F FLF ddw/w) BAA Y dFANITE
20 Brix)& EET F QB EE 2%(wvE 2AHIE faAgIRoz A L3R
o AALESR Axe FANGT YN Leuconostoc mesemteroidesE 1%(v/v)
HEs 20T 29 LFEAFNZ, FAHoz AFS EF% F sodium
citrate2 pHE 5022 HAE g Lactococcus lactis 114545 1% HF3sle] 2

0CA 1932 F7bE A I Saccharomyces dairensis (KWO0-7)& 0.1% A Z3t
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o WHXEUT)NA AR ¢ FLFE FHPso Az

6. At &R

A

CIEN

LESE AxE FAFE A7 22 vlE2 EFF F M2 46

o YARZE A5 AL membrane filter2 A#}3e FANEFHE AR AL

SAEFAel FAFAA BAD RAFE 47 01%4 FFeel 0TAA Bx
A A&ET pH FA, 471%, F93 §F 5¢ FA% LaEYE B

3R T}
7. dre| 2] QA9 971 &FH

2 Ay AFL-% e g 2 Al Nisin(Alpin & Barrett Co., 100.000IU/g)-2
Dr. Mark A. Daeschel(2#lZFHdistu AFFH) Is2FE 7L AL
Z A, 0.02N-HClol o W3 2338l A28 32, Nisin activity= Pediococcus
pentosaceus FBB-61;2—§~ Indicator organism2.2 A}-8% Agar well diffusion

method2 =7A 34}
8 olztdty A& B4

) pH 2 4, 3%

pHE pH meter(Suntex, model sp-5A)2 &A3sF o, FA e 23
% 10mLE& 1% phenolphthaleing & X AlFo R 3] 0.IN-NaOH | Ho.2 3
33k, NaOH Au%FE ZAAgFoz istd 4 §3%(w/v)ez EASA

o 355 232 =A(Hand Refractometer, Japan)& Al&3ld =34 3st4ch
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2) 713

HPLCE AH&3l9 Table 19 22 =

3]

o2 F74e B4

op

P SR
A&t FAHE AAT T F5HL 38l 0454m micro filterE o 7 A|
Al5 20¢LE injecterZ column®| FYA#H HPLCE A&l 243},

Table 1. Operating condition of HPLC for the analysis of organic acids

Model Shimadzu LC10-AD HPLC
Column Aminex HDX-87H

Mibile phase 0.008N-Sulfuric acid

Flow rate 0.6mL/min

Recoder chart speed 0.5cnymin

Detector ' SPD-10A 210nm

Sample size 20pL

Column oven BT

Recoder Chromatopac C-R6A (Shimadzu)
3) 7%

Rgolo] G2 e HPLCE $48%90W ANEY AJYE $714 BAE o

B FLeA sAen E42HE Table 29 2t
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Table 2. Operating condition of HPLC for the analysis of sugars

Model Shimadzu LC10-AD HPLC
Colurm KR 100-10NH;
Mibile phase Acetonitril:Water=80:20
Flow rate 2ml/min
Recoder chart speed 0.5cnymin
Detector RID-6A (Shimadzu)
Sample size 2L
Temperature HTC
Recoder Chromatopac C-R6A (Shimadzu)
4) Vitamin C

Vitamin C& Akira(1986) %9 WHd 93 A5E o#(Whatman No.2,
0.45um)&ted o Aol 10% TCA(Trichloroacetic acid)& ¥ 1 $W$AZl ¥ 8,000rpmol
A 1087 dAEREsd 9& A5 2mLol phosphoric acid(42.5%) 0.3ml,
a,a’-dipyridyl(0.8%) 1.5mL, FeCl3(3%) 0.15mL& 4& tg 25ColA 3023 gH&A)
20 ¥ 525nmel M9 FF=E A FFTA & v FFoz A

5) WEAHE

GAtaLa %7]"6‘-"&:9] 4L GCE oj4stden GC-MS2 ¥R &
73R FE2 BuFEHeR e FE8&ve CH.LLEA siphon
AAE o4 d4A A& FZ FAAN FE3AAY. F&F AF2dE ANE FY LA
g7 A2 S $FA717] A8d & @F A (circulator)7t A2 d4RE A
AR FE8I A4Q oA FEdE T2 utd flaskE 923 AY. F2 vIE flaskd]
© CHCl; 50mLE ¥33, #&ddE CHLlL 20mL, 5575 20mL, A& 20mLE =t
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HZ go]l 50T #&AX F7) J&& F&3Ah

7] Aol £HE T2 e flask® CHLL 32 £38t9 FFAAUE
F(NazSO; anhydrous)g 713l $E& AAF Fo Kuderna Danish
concentrator (Kontes. US.A)dl &4 7] A& F& 2% 50CAA 1.5mL7t
2l %% L 2mLE vialdl 4 Ne-gas2X 05mL7HA] &3l B4 Ag=

At GC-MS9 F4ZHLE Table 37 2},

A5 AALE oA &8 2 (multisample difference test)o] ¢8ted A 83}l o

2rgEel WA, %, 283 AA4 JZEE Prsgth wdde FAL A
gelAgstm AENARERTY dSA4R FRAF 2 49l FnE 2x

LELR B 54L FuimAlY(flavor profile method)ol oldted Wajse}
g BAHA & H FAIE B8 AYstd =AM 54 & Adi(acidic odor),
% % (moldy odor), @W(sweety odor), &4 (fruity odor)? °]¢ F&ate wE
< 93 HIMHel ot Hristdch HAe stel Fs FA BT ALE |
EE AR A @ 5 JoW 5 IER AAE F glod 92
gtef 1ol 7t F 2 FE7F oFdtR 99l eSS a2 A=
B on, HAAZ< 7] E(total acceptability)® £9¥ o2 Y EE 4}

AAL At BAA f94 AARL ANOVAYOZ EMile F-EXEE o) &
gt HA, F AR Abel(FAely Azh)e FredxE AHE F XYL Aol F

9] %= LSD multiple comparison® 2 213} .

- 224 -



Table 3. Analytical condition of GC-MS for volatile compounds

Instrument

Column

HP6890GC/5973MSD
DB-FFAP

Length 30m
LD. 0.25mm

Film thickness0.25 ¢ m

Injecter and ion source temperature (C) 250

Oven program

EI ionization voltage
Carrier gas

Spilit ratio

Sample size

Vacuum pump

Initial temp. (C) 40
Initial time (min) 2.0
Rate (C/min) 8.0
Final temp. () 230
Final time (min) 15.0

70eV

He (1.0mL/min)
10:1

06¢L

Turbo pump




A34d. A3 @ u&

L A5 nAg 249 AdnE 54
R EEIE
HAF YEE A ARE VR AAF JYHH 4

a8 AR £ FAALS nstd & A2 AR, AF, g2 AAsige
o 59 H¥ ¥ &2 Table 49 o}

off
)
Jit
2

Table 4. The composition of materials for preparation of fermented

fruits and vegetable beverage

Materials Weight ratio(%)
Radish 50
Apple 30
Potato 19
Ginger 1
Jujube extraét (°Brix 2.0) 100

oA EFAY e 243 AALE 54

B Agel A4 ARE AD, UF B, 2R 4% SN, Ame A3
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F AL AAs: ¢ 3 X 3 X 05cm AE AV|E Hdstn, 794 FAE AFH,
AN Fo Almtel 2 AV|E e ALEEHAoY, AZES SA ARz, dF
oA £&A7 AL AP ARE EF T F 1YEY FF9 OF
B(20°Brix) e 7t Q¥ EE 2%E 24 F 23 E FPso

A8 FAFE £ 3249 UYE 2HL 375 98 X 10cfu/mL, 2
2 1.7 X 10%cfw/mL, A FE 44 X 10%cfu/mL, E2 7.7 X 10'cfw/mL 5o

W

L
o

A HAEgAe YELEE 4 10, T2 Tse] FALEE 9 Ao
Table 59 et vhe} 2o,
22e A7 L AdoldY AARAE 4T BFLEAA FURS

o 7-109 Fo] FF4E 10 cf/mL o £28A|5 o} 7|zl AHsH MO

Nlﬂl

2 olf7t wagse &Rt FA5n, A 4o o W, 27 W44 Fol
=X % Holmz YwiTd WF AR EFNI Fon, YFFTY FHo=
FRAA EAZ JdE Aoz dEiygt B A A8 s F
=35 YAFTFol B1, AXNHoz ANFY it 2] gL Ao yehyr
0CAM 4N AL MmA PAjs} oto] $430 AT FAE o] Fo|f
o o3 YRAFY FHo) EAYLE vET $4LE 0TANE 2
AFE7E 19 F 73%10°cfu/mL, 39 FollE 24x10° cfu/mLol =28 5o o
Ao g AHEFGE velgo. aey 2Ert A&gd we} Tade 2w
8 FE7t AsA debgon, A AE A2 dash Aol X &gl
uely AE3 o3 553 &F& Ad 73RV 52 &89 AxE A,
Zlel RaFe Atz FAVEE FEFA FAHTY FAL AT, AT

g% 4714 44 AN Wast 9 AeE vehgh

o
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Table 5. #AFS] TEALEE G AALF N pHS} AFF 9 W3

Z2FF(cfu/mL) FAFF(cfw/ml) A F4(cfw/mL) pH

424% 98 x 10° 1.7 X 10° 44 X 10° 5.35
5359 %
4T 20 X 10° 73 X 10° 52 X 10° 5.25
10C 1.6 X 10 11 X 10° 33 X 10 4.90
20°C 12 X 10° 14 X 10 13 X 10° 351

o AAF EF A EAste AAE 29, T4

98 ANEZ A 23 Yoy AAL R Bste AATE 2 F
A3 A3, HATFe] FF = Lactobacillus brevis, Lactobacillus fermentum,
Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacillus delbruekii subsp.
delbruekii, Lactobacillus curvatus, Leuconostoc mesenteroides, Pediococcus
dextranicus, Pediococcus acidilactici 52 9F 22 Wi o ol RAFY E

& Table 63 Zt}.
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Table 6. Characteristics of lactic acid bacteria isolated from fruit and

vegetable mixture

Characteristics I i 11 v v Vi v vl X
Catalase - - - - - - _ — _
Gram stain + + + + + + + ¥ +
Dextran formation + - - - - - - - -

Acid product from

Glucose + +
Fructose + +
Lactose + +v v + w - w
Sucrose + - +¥ - + +W + N
Arabinose + + - - +v + +¥ - -
Maltose + - + + + + + " +
Melezitose +¥ - - - + - - - -
Rhamnose + +¥ - - - - - . _
Ribose + + - + + + + - -
Trehalose + +¥ - - + - s ¥ '
Xylose + + - - +¥ +¥ W - -
Mannitol + - - - + - - - _
Sorbitol + - - - + - - - _
+ : positive, +" : weak positive, - ! negative,

1 : Leuconostoc mesenteroides, Il : Pediococcus acidilactici, Il : Pediococcus dextrinicus, IV
Lactobacillus curvatus, V : Lactobacilus plantarum, VI : Lactobacillus brevis,

Vil . Lactobacillus fermentum, VHI : Lactobacillus delbrueckii subsp. delbruecki,

IX : Lactobacillus acidophilus.
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g AT EF Aol EAse gadde LE 54

D HAEFHANA BT

2 A4 9F L FOAYT AAMEF A 01% HFsto] 20CHA o
EANFIEA 7 73] WS AT, 28n §)4 e WHEs 2459
o

SEIIMERE 2 F59 AFEAL Fig. 19 UYehd vk} 2o|, Lactobacill
us plantarumo] 7} e ZFA=o} 194 138 x 10° cfu/mLEEd =g3go
™, 58 7R FE3] Frhstcrl 7R T E8HE AU Leuconosto
¢ mesenteroides, Pediococcus acidilactici, Lactobacillus brevis, Lactobacillus cu
rvatus, Lactobacillus fermentum 18#°] 15~49 x 10" cfu/mL $%22 Lact
obacillus platarum®l B8 ta F24o] Yot 2dARE 1.85~35 x 10° cfw/
mLol| =gt 79/7A] FE 4F& RAFU). Lactobacillus acidophilus=
1940 35 x 10° cfw/mLFE2.2 714 4ol =@AD 2940 1.0 x 10° cfw/
mLe 2 F33 F4std 5AdA7A v +F2& FAST 7959 FaE A
WEE] BHTFEC] 2a 1~2dA 333 43t vs)  Pediococcus d
extrinicust Y& 5UdA7IA FE3| Tt i EIdEE AL RAFI
Lactobacillus delbrueckii subsp. delbrueckii= 194 45 x 10° cfu/mL, 245 4.
1 x 10" cfu/mL, 594 89 x 10 cfu/mL, 794 48 x 10’ cfw/mLo 2 229 #
oA 7tF FHEC] Bt
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22 FFES FAEF Y TSt pH R HAHNES WsE A2 P
2

e #A7F %27] pHE 500~504, A= 0.04~0.042% = Y}

N

Blst ™. Lactobacillus plantarume] H% € 7% Fig. 20]4 BXo| 7H3 23 &
&7 A= 197 pH 4.08, A= 0.14%E YERUUCH 71E HtFEL TF
197 pH 4.48~459°12H, A 0.12% A=EZ d&E7 g4 AdES ¢ 5+
o}k, Lactobacillus plantarum® 79 2d 297 pH 38, 544 pH 34, 744 p
H 3212 AEH o7 YolxA o] we A+ 021, 04, 048% <At <jg= o
ZA 02 Pediococcus dextrinicus, Lactobacillus acidophilus+ pH7} $3}é} A
wolx 3 AEE 4utstA FUtEA e dE 7IdRAE v WM EH Lactobacillus
platarum® 739 pH 321, 4% 0.48% <1 d| w8l Lactobacillus acidophiluss p
H 4.16, A% 0.18%, Pediococcus dextrinicust pH 3.89, 4t%= 0.20%, Lactobacill
us delbruckii subsp. delbrueckii= pH 3.85, AFE 021%°11ct. F2&°] 713
W& Lactobacillus delbrueckii subsp. delbrueckiiv Lactobacillus acidophilus

o A4S0 ¥ A2 veyd

3) B A F714 A

HAEF AN Fed AFe] HRE A {r)asFe v e FFS v
23 2 A}, 20CTelA 743 HEA 9 lactic acid®] 4 o E°] malic aci
d, citric acid, succinic acid §& ARH o2 ZFAh3= ZAgE BYH(Table 7).
a2y} Lactobacillus delbruekii® AE 3 AP TFANAE malic acide] 2271 g1

o9, lactic acid A FE U
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Leu. mesenteroides
Ped. acidilactici
Ped. daxtrincus

Lb. cunvetus

Lb. plantarum

Lb. bravis

Lb. fermentum

Lb. defbrueckii

Lb. acidophilus

Log CFU/ mL.

fototttot

Fermentation time(day)

Fig. 1. Growth of the isolated lactic acid bacteria in fruit and vegetable mixture at 20°C.

4
3
2 34
h-]
o
=
¥
g 1
A4
T -r Y T T T
0 1 2 3 a 5 [
Fermentation time{day) Fermentation time(day)

Fig. 2. Changes in pH and Total acidity of fruit and vegetable mixture fermented by the isolated
lactic acid bacteria at 20°C. :
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A
e
)

ctobacillus acidophilus®& AF & AP TFAAE succinic acid®] o] &

%
Hir

gt ol Lactobacillus acidophilus®l 213} succinic acid7} 4 & A

o2 HoAr

Table 7. Organic acid contents in fruit and vegatable mixtures fermented by
different strains of lactic acid bacteria for 7 days

[unit : mg / L ]

Citric Malic  Succinic  Lactic
Lactic acid bacteria acid acid acid acid
Control* 460 1650 830 0
Leuconostoc mesenteroides 460 765 490 7000
Pediococcus acidilactici 460 776 250 6400
Pediococcus dextricus 220 800 330 3200
Lactobacillus curuatus 448 1050 229 8100
Lactobacilus plantarum 450 385 186 14500
Lactobacillus brevis 480 616 280 8500
Lactobacillus fermentum, 200 640 290 8150
Lactobacillus delbrueckii 514 1500 460 3500 |
Lactobacillus acidophilus 464 990 915 1900

“control : filtrate of fruit and vegetable mixture
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2 32 A7 94¥ FALaeRe AZ
hoRaEel O% BARe LE

GALESEY Azxe AdLadMg 22 PYos YRS TFS &7
o] AANFE 01% HEs 20TolN 2¢ BALFE S8 &
3t WAL ENA SAHNAD FFOZ AL AT A aafEF ol
Mo wESA 2Ab Azo] we} lactic aicde] A%l 744 Hold Lactobacillu
s plantarum ©& #7132t &9 747 vl d A om heterofermentations
T8 38+ Leuconostoc mesenteroides, 1231 ¥rel| 8] 2 A1 WA F=9 Lactococcu
S lactisE FH0E AHsd g% £ T HAF F 2N 4FS wHges
AN w4dstH dA 7IPEE ANEE F8 "YE HAS pH, 24 F2eo] Wl
o YAEAHS vty A2AF}AN(Fig. 3).

Lactobacillus plantarum& EJHTE A%, 02 #u0 dLsA 483
o Hohg A BATFeEAN gutgo g Ae g Ao AL E AT
5ol AFH vtgAsA & ABE AU, Leuconostoc mesenteroides?)
@5 HEI Lactococcus lactis?e) EFHF Y 2742 vugyh e :q] AL o] A
SEE9 Y A=ot HlxEA JdeErdy) A& £ FFe EFel 98 hetero
typedl BEE HAEAF JHAAHR dE Lactococcus lactiso] &8 wHe|e] 0 A1 A

4 E3E A% & UL Ao JYse) F FEE 2Fo2 Adagn.
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Total acidity (%)

Pr—

0.0 T T T T
[ 7 14 21 28

Fermentation time (days)

Fig. 3. Changes in total acidity of fermented fruit
and vegetable beverages during fermentation

—e— : Lc. lactis
—a— ; Leu. mesenteroides + Lc. lactis
—s— : Leu. mesenteroides + Lb. plantarum
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FoSEE e 44T o Geed 44 R FFEA

Hej2] 24l FoAA GRAS FE22 AAF Fu fyoA d oln
AT Nisine HAd 9] 9F Lactococcus lactis®) 23] FAHE A2 A, o
e AAEH AF AFTEFE Ase o] Bud oy wFE HRE &
4 dRoMe HFREAZ F83a Jonz fvee A5 E 3 2
Mg F4E A 282 5 dedd gy, FALE S o8 e
S 2AMEA T

D weed 44FFe] L5

dhg 2] .41 A7) Lactococcus lactis 114549 LS

BN

AHaE7] $j st
o, AANEF A HFs 2aE FIF AW, $E2Y F FAAFFE 8 X 10°f
w/mLel E2dHon, 4 FFE 0271%2A HE50 YL AT F AQG
(Fig. 4). 23y el BE2FY Lo lactis® @508 HESAE 9o
LEFS ZTESA FROLR Leu mesenteroides9t Le. lactisE EFHF 61
HAF A AT i HHEHAE A4 AFAY N =2uA @
1=
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6 0.3

5 - — 0.2
)
Z
I ]
s
g

4 — - 0.1

3 T T T 1 0.0

0 7 14 21 28

Fermentation time (days)

Fig. 4. Production of acid by bacteriocin producing Lc. factis in fruit and vegetable mixture at 20°C

2) Brelgl e Y%

wrg 2l e} §FF7te Pediococcus pentosaceus FBB61-28 indicator
organism 2 A}&3 Agar well diffusion method2 ZA sttt utelgl e 3
Fshe Fu B (clear zone) 271l MASHE Ro2A, WePA AHFFY
Lactococcus lactis—é— Zgoz FAEFHY HRE Y3 A} Fig. 5-A° Y
Ehd miol o] wE7 Wago] wet E AW e Aol AEHUETS &

18 4 gt 2 FREFQ Lew mesenteroides®t EXHFA FdF7iot

=

e R tth(Fig5-B ). Leu mesenteroides$t2l EFEE A 27] A&/ 5o
#Z8t Leuconostoc] WA ZF4 3l 4He AAFo2ZA T gHe] pHIF HotA

wEE QA MAFEI 228 2atd degee] YAER B Ao T
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SEEERUPERIPEEE BT SR LUEREEIE S e L
SEEEIENTT LY

Fig. 5. Detection of bacteriocin activity in fruit & vegetable bever  age
s fermented by different cultures (A : Lc lactis single culture,

B: mixed culture of Lc. lactis & Leu. mesenteroides)

3) 2& FTo U@ ey VK AT A

wgo #ost= AT F Lactobacillus plantarum, Leuconostoc mesente
roides, Pediococcus pentosaceus® MRS brothe} BT el wgde) 02% A
T o5 WEH A LA (Nisin product) & H#d o]E9 A& AAPEE A3}
Attt Ag AR S FHAFL2 MRS brothdl e we 2o AS Ae HE o 4F

7t A3 ZAasA Pediococcus pentosaceuss 7% 56 X 10°%cfu/mLol A 13
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X 10°%fu/mLZ #2892, Leuconostoc mesenteroides= 36 X 10°cfu/mLelA 4
5 X 10°cfwmLE Z2=%th 28y 2adydNE Hedee] FFast
o7 FFuo i g8 Jdelhwtew, 53| Leuconostoc mesenteroidest 36 X
10°cfu/mLoA A 79 X 10°cfu/mL2 Z2E o] wree oo & Wiol A7l A
o2 vetin

olo] U9 ¥HE Add LAY AR AHEH F8 A8 A, dF, F
o] Fod uteB) A& H7leto Lactobacillus plantarum, Leuconostoc mesente
roides, Pediococcus pentosaceus®] & B5A & e& 2AM A3, Pediococcus
= e YAl H7F ¥ 6A AdS AT EASA JER e, 2443 o]
Folt %ol 998 Ash=ATHTable 8). Leuconostoc Selele g A7
dEde e A7 F AFo] Asiso] 24R3t o|Fol= fA3] Ads AT 18]
U At e FEAME AR A7 QAo 48413 o|F FA o] A
(Table 9). Lactobacillust HEH 2L A7ME ZE AP TN 271de O
7t A3 AsEHALY 24Xt o] F FH o] AIAE 0] 48AIZF o] FolE HFF
ol’¢e] F7Ie EAtHTable 10). @A we gl @ R4 Y A=
e 73 weg o ¥ olyet A F AFd wet td2uz AITHEAR AE
ol Ao WAE AT HFQEH] FEFE T I ARE nysor &
2 72
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Table 8. Effect of bacteriocin on the growth of Pediococcus pentosaceus

in different media at 30C

Number of  Pediococcus (cfu / mL)

Materials
0 hrs 6 hrs 24 hrs

Apple C 15 x 10° 38 x 10° 3.0 x 10
Extract .

N 98 x 10° 10 x 10° 0
Jujube C 25 X 10° 51 X 10° 34 X 10°
Extract

N 1.1 x 1¢° 2.0 X 10° 0
Radish C 26 X 10° 83 X 10° 45 X 10°
Extract

N 1.8 x 10° 50 X 10' 0

C : Control(without bateriocin)

N : Bacteriocin containing sample
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Table 9. Effect of bacteriocin on the growth of Leuconostoc esenteroides

in different media at 30T

Number of Leuconostoc (cfu/ mL)

Materials
0 hrs 6 hrs 24 hrs 48 hrs

Apple C 23 x 10° 38 x 10° 33x 10 10 x 10°
Extract A : _

N 30x10° 25x10° 30x10° 11x10
Jujube C 68 X 10° 14X 1¢° 14X 10 60X10°
Extract

N 1.0 x 10 0 0 0
Radish C 21X10° 13 X100 90X 10° 50X 10°
Extract :

N 80x 10° 10 X10° 23x10° 90X 10°

C : Control(without bateriocin)

N : Bacteriocin containing sample
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Table 10. Effect of bacteriocin on the growth of Lactobacillus plantarum

in different media at 30C

Number of Lactobacillus (cfu/ mL)

Materials
0 hrs 6 hrs 24 hrs 48 hrs

Apple C  57x10° 23x100 13x10°
Extract

N  22x10° 10x10° 50 x 10’
Jujube C  43Xx10° 35X10° 23x10° 19X 10
Extract

N 78x10° 30X10° - 12 x 10’
Radish C 48X 10° 64 X10° 65X 10° 11X 10°
Extract

N. 11x10° 50 X10° 20x 10° 43X 10°

C : Control(without bateriocin)

N : Bacteriocin containing sample

4) HeZ A BEEF] AFz2d &9

seE e Ae] A3 weEleNe T EdE AFW 1R EFA AR

% 4E9 4T S oo FFL W] W] weees 447 A5
A% HNzAL AR
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) AEAZS gade Az

SALESE AZE A FFO2H 4PN WHFFY Lactocoacus
lactis’= A7HA17]0) wet wtel2) o Ale] 44 g0l B RoZ YERT & hetero
fermentation® 838 Leu mesenteroidesd] &8 HEE F83 T £ FA
ol A&7 e weedlo] AHHA Ykew ol waAe) pH Wol u
Heled AHZE 4o olRAXA] B3ty WEA Aoz Bk WA
Leu mesenteroidese] €18 13 242 aE Y5t de Hxd9 pHE 5002
BAste] vt g oA MAFFE F71 HES 20CoHA 1Y 23 2EE 8
2 o sth2edlo] WA Bo| 448U

F7E A% A Age AxYe) wy wePee] g% i
Yelgooz 13 wEde QAEE E: membrane filtrationo] o3 THEBL
AAGE Aol wegedel 44 dArte) B Sol vAE JPL 2AHA
=
BEAG filterz AFFTL Hel2) 2N BHRFE AFARS W vz ed
Qo] AYEANA BT} Bgtom, A4 3 Aste) WalE A Yepdo
(Fig.6).

W AEs=

gelg oA YAEFY AFFEE 01%, 1%, 2%, 5% T2 @iy 2
FEAR 23 01%E A9Fol #AHA dkern, ¥=7t £&FF Inhibition zo
ne size7t A wEbth 2 19,9 2%, 5% HEA UEhde weEeAlel
A7te(FigD 2 Zol7t §iNeEg, 2 ATIME AFFEE 1%2 39 ¢

a8 s
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tnhibition zone size(mm)
s

—eo— fitrstion
—v— centrifuge

o § 10 15 2 F-] 0 3B

Incubstion tme(days)
Fig.6. Effect of p 1t of sample on production of b focin fruit and vegetable mixture
24
20
E ‘J
E 1
.
N
a
4
R 12
5
F
£
4]
0 -]
0.1% 1% % 5%
inocuiation size (%)
Fig. 7. Effect of inocutum size of Lc Jactis on p of in in fruit and veg mixture
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th dELE

dtejgleale] AHe HaLEe AT JFS WE He= 47T, 27T, 2
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Fig. 8. Effect of fermetation temperature of Lc. lactis on

production of bacteriocin (A : 20C, B: 25, C: 30T)
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Table 11. Physiological characteristics of the isolated yeast strains

KW0- KW0- KW0- KW0- KWO0-
3 4 5 6 7

Strain

Gas production form carbon source

D-Glucose

D-Galactose

Maltose

Sucrose

Lactose

D-Cellobiose

D-Raffinose

I+ + 4+ 4+
l
|
i

|
|
I
|

+ o+ o+ 4+ o+

Assimilation of carbon compounds
Glucose
D-Galactose
Maltose
Sucrose
Lactose
Succinate
Citrate
D-Lactate
D-Mannitol
Erythritol
L-Sorbose
D-Xylose
D-Ribose
Mannose
D-Cellobiose
D-Raffinose
D-Meleziose
Salicin
Dextrin
Inulin
Arbutin
Glycerol

. Ethanol
Methanol

I+ + + + + |+ +J+
I+ + + +

T R
L+ 0+ IO+ + T AT+ s+ o+
i

I+ + + L+ + + T+t
1

Assimilation of nitrogen compounds
Nitrate + - + - -

Growth
at 25C
at 30C
at 35C
at 42C

1o+ o+ o+
o+ o+ o+

!
+ 4+ o+

+ ! positive, — ° negative, D : delayed longer than 7 days
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o] % S. dairensis(tKW0-7) 5% U3ZolE 3l AYEAAEZ ethanol A4

Sol @7 mekstE, A2MUT) B WA 2AelA BEE A&

o]

s

o8 F& 40l Ao starterdtFE2 AR

Table 12. Morphological and cultural Characteristics of

Sacch. dairensis isolated from fruit & vegetable mixture.

Cell shape
Cell size
Reproduction
Endospore
Description

Growth

oval to ellipsoidal
3.7 X 59 m
multilateral budding
round (1-4)

cream colonies

no filaments

sexual reproduction

at 4T +
at 25C +
at 30C +
at 3BT +
at 40C -
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At 23 FAF] 2RFFQ AT} ARE FAO HEFIA “a‘i%— T3
AgTolAE &89 FAdE EFdtn FuAdER7E JehtA ggkoy 14
AALE F ARl o8 FAE AAY 2o RS YF YFLE
AN £4e 5 AW VPRl A= Frlst AMEE BFAY £ AR
=3

._252_



oty ER29 HF HEFAIE Jdu FALFE T ATHAE AF RS
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Fig. 11. The growth of S.da¥ is in fruit and beverages by mixture culure

of Lew. mesenteroides, Lc. lactis and . daiensis at 4°C and 20°C
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R A HAEFEL AR dsd AR HFFEE 01%% 1%z 2
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10°cfu/mLE 98 A% Roldrt waRslde 60x10°%fw/mLe wWaA Z
Astac A3 FAY ASHAA BH Z7)9] 1 log cyclettE 9] Aol& Ro|t}
7} ER7) Y FANE 01% AETFY FAFI 1% HEF HF o2y oy 1%

HETFAME BE2V) ER9 A& AFoz ARFo] FsA =AA #ed
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oA 0.1% HFTol st dolAe Ao ey uay FALESE A%
S Hd AdEH aRE EPMET o AR HITHL 01%(v/V)7H HAEE A
o2 Yeyt

HALESRY AxE AT FTFY FTHE <dsi REES PYslg T #
Fo 54L& vzstnzt syt F ANLAFFEAN Leu mesenteroidesol 2 &)
14 288 FY3tn, dH YHFFY Le lactis £= RS S. dairensis
o o9& 22 AE HHAY 7HA] FFE EF o4 WL wo HIAENS v
st R thH(Fig. 12, 13).

1) Leu mesenteroides®}t Lc. lactis®) ¥4 &

Leu. mesenteroides® 1% HE3dtd 20TCoA 2973 HaEAHA

hetero-fermentationol}l 2|3t L EFE F X319 K714 AA, AAHAE D 7€ B

>
it

dES FTESII TFEFN AFS R F, dAEYE S AFIA LS AX
3 sodium citrate®2 pHE 5022 BAIY 74 Lc lactisE 1% HZ3tq v
54& AU

Add EFAE T pHE ALY pH 4072 RA YElton Az
A T BRIV 028%01F Ro] Dyl 0.36%E wA U HFT F

ko‘r

2 AMAPEE Jedidd, dAFS5e] dAste $E2949] 80X 10°%fu/mLol ¥
Zo] wF 209zt 166X 10°%cf/mLE HE D70 1.21x10°%fu/mLE YER=



$ SEAWT B4F 4T Pade AL duiRod wE A ANEY
o

e 748 uyyen, rde FFEH} YE Aoz v
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=3
2) Leu. mesenteroides®t S. dairensis® ETJLE

FALESE AZA AWFF TEE 27 1%(v/v) BEEA pH 2 AE

o] Was B2 AFE Fig 12, 13049 2

NG| N3l Lew mesemteroidesE 1% HE3tH 20CTAA 2T 2FA
712 nFEH AFS FUF FH, AAEYE T AFILE AN A7)
PN Fe EFHA e - -} T2 S dairensis(KW0-7) 5 1%E HF

NG FoMe 54 2L AF7H5< pH 443904 pH 4198 ¥& pHE YEHY
qem, Azel WstE BE HEIIA 026%019 Ro] 0271%2 R APAHE
£ Yehdiich

RAFEe] s BE2Y9A] 204X 10°%cfu/mLeld Ho] wEWr 123X
10°cf/mLE frAGRen, ERFs WEE Ba2946 2.1x10%fwmLol e
U %R 1093 129X 10cfw/ml2 FHFO2A ALUTIIAE Sud 45
< Yo 2agrlde Aa asd 62x10°%fu/mLE JERAG

3) Leu mesenteroides, Lc. lactis®} S. dairensis®] &2 &

Leu. mesemteroides& I HFl dald 1%(v/v) AF3dld 20T A 29
ZHHaA L 1PEF JFEE B H Lo lactisE 1% AFs9 20ToA 1
A3 BHEAZI3L S dairensis (KWO-)TFTE 01% Ao dA25 4T)A

AesdE dRen ol AT EPLEE T 54 R ARAY FA M



& FAME ZIE Fig. 12, 1301 Uebd vkep 2o

A gare E}LEANAM pHY ¥EE ¥ LA3IYAA pH 443904 &
X271 pH 4128 YehiAR, A= FF R 20¢ %9 030%°] AW EE
[2an bel=
- A WMEE Fig 1494 2E w9} 2] Leu mesenteroides$t Le. lactis®
AES7F 1.2x10° cfw/mLE HulAel E2ate BE 10958 247357 Zas
7] AFrste @rldle HER7] d4 2 FA3ed w3 S dairensis (KWO0-7)&
WA FAse B B AU 1.97x10%fu/mLold Re] Z7)o) 84
x10°%fu/mLel ol2Hth olH @ Ad: AN AR THWFA AR 4%
o] Aikato] AT lactic acidZ A3 AHHATF ALAA FHA 7 HA
T 3gTe] ASol AAHL ARV &3] FHNAY] QELE Adddn
Wt Leu mesenteroides®t Lc lactis EFZEATAME LEaLY] A7}
036%= E=A UYEid ARV F 5L AMAEE Ugd wE, Leuw
mesenteroides®}t S. dairensis EFLETE 027%2 & MPAEE e
31, Leu mesenteroides®} Lc. lactis 121 S, dairensis®] Ao 3 &8 T3
EFAME 030%2] MHBAHEE BYozH AAFEY EFLaE AF & A

Aol arse EFTAz 4 2HHAHAE AT F AU
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Fig. 12. Changes in pH of fermented fruit Fig. 13. Changes in total acidity of fermented
and vegetable beverages during fruit and vegetable beverages during
fermentation by different cultures fermentation by different cultures
—e— : Leu. mesenteroides + Lc. laclis —o— : Leu. mesenteroides + Lc. lactis
—a—  Leu. mesenteroides + Lc. lactis + S. dairensis —a— : Leu. mesenteroides + L.c. lactis + S. dairensis
—a— : Leu. mesenteroides + S. dairensis —a—  Leu. mesenteroides + S. dairensis

T

LAB & yeast (Log cfu/mL)

3 ) —o— yeast
—A— lactic acid bacterta

H 10 15 2 25 30
Fermentation time (days)

Fig. 14. Microfioral change of lactic acid bacteria & yeast in fermented
fruit and vegetable beverages during fermentation at4°C
(Leu. mesenteroides + Lc. lactis + S. dairensis)
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3. utelEled YHBF ARE 0§ FABESTE HREA L B EA

fol

FALESEY F714 $HE HPLCE Alfstd EMaqn. 2adze
AR FAE AAT F A5 AL 045 syringe filter2 & 78l B4 A
52 AR

Helg ey BEEFSE ARE o8 FAALAGHEA EAsE H7149
F < lactic acid, succinic acid, citric acid, malic acid, acetic acid, propionic
acid §22 2EAAAY F F71449 &3F Wsle Table 109 YeEFWth Lactic acid
FdF2 54 FA AS IRy o AEY 54 FRd v T gL
F3 Qe ALEAM, Leu mesenteroides®t Lc lactis EZTAA FF27]d)
350mg/L old Aol %4 39 olF FAHS Fr/tHo] daLrldE 13,700mg/LL
2 dAS F7HE JYEdAR, Lew mesenteroides + Lc. lactis + S. dairensis
(KWO-DEZFTANE EEX F4F 371 o|F AR Fole & W¥sE BolA
et} Lew meéenteroidesQ} S. dairensis (KWO—7)§‘}Z}—T’-Q]HE AR = =7}
Fe Bioy, 7% axe gid(Fig. 15).

54 25 AFIM SH BURA 4 e Roja

rr

Aoz 4R
succinic acid %2 Fig. 15914 B ule}l ZFo] Leu mesenteroides + Lc
lactis + S. dairensis (KW0-7) £&TolA wEL7]o] 3d0mg/Le] 74 E23e
UYE 3L, Leu. mesenteroides + Lc. lactis® ZAAg EZTFA 205mg/LE,

Leu. mesenteroides + S. dairensis(tKW0-7) £ 7oA 24lmg/LE JElY 2§
b APy M Z2E HAY APTY succinic acide] FFHL FrtetE AP

< By,
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JALEgSEAN S #7714 FAA citric, malic, acetic, propionic acid
T EE ANFFIM HE A JBES #Aaxde 43S JeElAT )4 F
citric acid #&%°] 53] ¥& olffE pHE RA} /] At #7849 9d sodium

citrateo] 2|& Aoz HE7IZF J 2 FFE U A

400

15000
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12000 -
—_ % 300
? E
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el g 20
8 (4]
H g
5 131
g g x
-~ %]
3000 150
0 r - 100 * -
0 5 10 15 20 % 3 0 $ 19 15 2 2% 30
Fermentation time (days) Fermentation time (days)

Fig. 15. Changes in lactic acid content of fermented  Fig. 16. Changes in succinic acid content of fermented
fruit and vegetable beverages during fermentation fruit and vegetable beverages during fermentation

—e—  Leu. mesenteroides + Lc. lactis
. —e— : Leu. mesenteroides + Lc. lactis + S. dairensis
——  Leu. mesenteroides + S. dairensis

—e— : Leu. mesenteroides + Lc. factis
—e— : Leu. mesenteroides + Lc. factis + S. dairensis
—a— : Leu. mesenteroides + S. dairensis

Table 10. Organic acid contents in fruit and vegetable beverages during

fermentation [unit : mg/L]
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. . Fermentation time(days)
Organic acids

0 2 3 10 20 30

LL 732 (722.6)2170 3264 3094 2730 2386
LLS 732 (722.6)2170 3264 2348 2212 2194

Citric
LS 732 (722.6)2170 2458 2064 2008 1934
LL 784 1128 1064 1065 1050 941
. LLS 784 1128 1064 1038 1017 874
Malic
LS 784 1128 758 664 584 448
LL 357 177 143 184 199 205
.. LLS 357 177 143 269 314 340
Succinic
LS 37 177 218 223 237 241
LL 350 6246 10426 11931 13948 13666
. LLS 350 6246 10426 11102 11512 11493
Lactic
LS 350 6246 7840 9650 10939 10924
LL 4402 7047 2369 2324 2941 2587
. LLS 4402 7047 2369 2363 2571 2580
Acetic
LS 4402 7047 2082 2841 3235 3421
LL 577 nd nd nd 307 273
L. LLS 577 nd nd nd nd nd
Propionic
LS 577 nd 59 333 154 nd
LL : Leu mesenteroides + Lc. lactis

LLS : Leu mesenteroides + Lc lactis + S. dairensis(tKW0-7)
LS : Leu mesenteroides + S. dairensistKW0-7)

nd  not detected

() : before buffered to pH 5.0 (non-added trisodium citrate)
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B agae fag FFE HPLCE AHE3ta 43tden, Alge A

Age F714 24 $yd 43 S

4%

+ S

MEE 93 FAEFAANN AED FA T2 fructose$} glucose, sucrose

A, fructose & o] 1.09%E 7} ¥ kcH(Table 11). L &7F &g we}

=2
2ol FFo) BAHULH, glucose TF WHE HWH Leu mesenteroides

dairensis 77} a7 7t 2L glucose® 2E&dHLeH, o2 Leu

mesenteroides + Lc. lactis + S. dairensisT, Lew. mesen- teroides + Lc. lactis

7l
3

& ol ARHIITFOA FaulFgo] E RAog nFo FiTe] GEu)
& tgi gon AAF Y FRo EFugo] AT W ugd
v} 7} %‘;-—S— AFNE RHolBE(Fig. 17) AR AT HFEA R

Ae FEATS G AARGH FLEE WAY F 3Ue Roln

o

= glucose
m fructose
EEER SUCTOSO

Sugar content (%)

LL LLs LS

Fig. 17. Content of gucose, fructose & sucrose in fruit and fermented by differert
atures for 20days at 4°C

L1 : mixed cuthire of Leu. meserferoides and Le. factis
LLS: mixed cutture of Loy, ides + Lc. lactis and S. dairens's
LS: mixed ature of Leu mesentaroides and S. darensis
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Table 14. Sugar contents in fruit and vegetable beverages during fermentation

[unit:9%(w/v]
Frementation time(days)
Sugars
0 2 3 10 20 30
LL 0.60 0.89 0.77 0.84 0.87 0.55

Glucose  LLS 0.60 0.89 0.77 0.77 0.65 0.46

LS 0.60 0.89 0.55 0.34 nd nd
LL 1.09 2.34 2.15 2.26 2.06 2.44
Fructose LLS 109 234 215 214 193 154
LS 1.09 2.34 1.98 | 1.58 1.42 1.14
LL 0.84 0.75 0.68 071 0.55 0.80
Sucrose LLS 084 075 068 047 04 0.33
LS 0.84 0.75 0.39 nd nd nd
LL ! Leu mesenteroides + Lc. lactis

LLS @ Lew mesenteroides + Lc. lactis + S. dairensistKW0-7)
LS : Leu mesenteroides + S. dairensistKWO0-7) , nd : not detected
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t}. Vitamin C $3

FAALELF vEy C §%EFL «,a'-Dipiridyl methodE °oj&3sly &3
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vitamin C ##o] L& ¢ & Y2 EE FAFo] 7P BIA AP FAA

o] AFS ¢ T AU

dtel2) A AAETFE ARE o83t Axy AANLTAZTES WEHR I
Fe BE F A AYE BAoU AV o Fde A FasAE R
a3y Avtyog gako]l A o AEHE st vl B3 A F
vlelle] B & wAEy] g HHe A8 ot dE AR Addn
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9

8
£,
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O & —a— : Lou rmesentercides , Lc. lactis
£ and S. deirensis
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2 r—
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Fig. 18. Changes in vitamin C content of fruit and vegetable beverages fermented by different culture
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$ FANET 25T AR 289 74 A W5t glo] A=
velton Yellowness& WEE b g& A% 7|3te] 2o
Ao wat 7t BAregoeyd & WiIleE gle Aoz Yeiwd

Table 15. Mineral contents of fermented fruit and vegetable beverages

[unit ppm]
Elements LLS LL Leu
Ca 1051 10.51 16.68
K 138.50 124.30 302.60
Mg 6.83 6.49 7.30
Na 1828.20 1884.00 567.20
Fe 1.46 1.65 2.37
Zn 0.21 0.22 0.27
Cu ’ 0.18 0.16 0.25
Mn ' 0.10 0.11 0.18
P 219.60 210.70 517.40

LLS : Lew mesenteroides + Lc. lactis + S. dairensis
LL : Leu mesenteroides + Lc. lactis

Leu : Leu mesenteroides (non-added trisodium citrate)
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Table 16. Changes in color values of fruit and vegetable beverages

fermented by different cultures

Hunter color

Storage time LLC LLS
(days)
0 87.07 87.07
2 84.62 84.62
L 7 87.31 87.44
14 87.93 88.65
21 87.84 87.43
28 84.46 85.60
0 -0.98 -0.98
2 -0.43 -0.43
a 7 -0.7 -0.53
14 -0.86 ~0.76
21 -0.82 -0.67
28 -1.18 -0.95
0 7.73 7.73
2 5.23 5.23
b 7 454 351
14 6.55 467
21 7.05 5.89
28 4.68 6.58

LLc :

LLS :

Lactococcus lactis

Lactococcus lactis and Saccharomyces dairensis
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HFAEE e LA FIFES continuous liquid-liquid

dEere 304 FFEL ester 11FF alcohol 15%, acid 4%, ketone 9%
aldehyde 1%, 718} 4% 5 4% &0 AEFIAHTable 17). AXE H7te
ANEFe FEE FHNTAAN @ FTHFe2 HEYE AELEZE 1-butano,
2-methyl-1-butanol, 3-hydroxy-2-butanone, 1-hexanol, acetic acid,
2-ethyl-1-hexanol, 1,3-butanediol, butanoic acid, 1,5-hexanediol, 2—pyrrolidinone,
2-propanol, 4—(1;hydroxyethyl). y butanolactone, 1,2-benzenedicarboxylicacid
bis(2-ethylhexyl) ester, chloroform% 14%01914.

R HFFAMTL AEP AEL 2- methyl-1-propanol, acetic acid ethyl
ester, acetic acid 2-phenylethyl ester, hexanoic acid, benzene ethanol,
1,2,3-propanetriol, 1,2-benzenedicarboxylic acid dibuthyl ester, hexanedioic acid
dioctyl ester $©°]il, butanoic acid ethyl ester, benzene methanol, heptanoic
acid, 1,2-benzenedicarboxylic acid diethyl estef, 1,2-benzenedicarboxylic acid
butyl 2-ethylhexyl ester & &R FH/}FMT 242t RE=Ho F54 ZEE
A7hele A% AREE LA FPE FRA Aot dNeH AR HHT
ol A alcohol® 7t tf Bol HEHUT.

- DY st EstersHE FALELRY ol Fod FATBRA
B AP FAE esteris FE2 ethyl ester§2 o] F IHUMNZE9 acetic
acid ethyl ester= #4A oA #F; liquor, B4 8, I& 9 FF2 g o]
45 BAdgez AFARAe] ARG AT HELR esterdtE o] BHHT
AR H7}FANA acetic acid ethyl ester®] BAH|&o] wo} HALa g5 T8

ester 02 F2H3 AL FHNFANE AEHA gyt = T2 H}

- 267 -



Tl A Fugro)} HE ] acetic acid 2-phenylethyl ester’} A& FHYgow &
2 FAHIMFAMNE HA2EE W butanoic acid ethyl ester’t RZEF ok 21 9
A= HAALESaAM HEE dFRo] AL YeEUE esterdFE oA}
EEE H7Mg drZsdA HEE AlcoholF FolE= “ethanol-like, sweet”
FE Foste Ao dv A E<Q 2-methyl-1-propanol, Zn| o} HMEGo 7
2 beﬁzene ethanol, 283 7} €¢37&¢] 123-propanetriol 5°) &5 = o}

&
A,

e

X2

HHLEEFANA AEH AL acetic acid, butanoic acid, hexanoic acid,
heptanocic acid®] 4FFHREH o] F acetic acid® TFol 7HF =%tk Acetic
acid= AFHY F& AVE RPN TR FUTFY F402 A4HE
SFAHERE ER HITY FHNT EFAAM 5L WhyHLe xxsdc. o
LE5EANN HEE ketoneFE 9% ©129 3-hydroxy-2- butanoned &¢I &
UE R ANT TEF B o8 WAHE pleasantd Fo2 AR HILTF )
FHEIEFAA M W BANES ARG v o)t

ol el Aol Zo] AL E LR E ester, alcohol, acid, ketone, aldehyde S
o] FFe LAY FAFEEo] EA5Y olE HRo| 28 AYLieE
ol 718 olFE AOE 4T P AE F 14T TFY HYEoZ YEeyn
Ao ol Yol AR HipolA WHugo]l & Aoz ey &
BAHAE T FIRFEY FE A )7t ANy 2-methyl-1- propanol, acetic
acid ethyl ester, acetic acid 2-phenylethyl ester, benzene ethanol,
1,2,3-propanetriol, hexanedioic acid dioctyl ester%< W34 F3FE2E0] &x
A7bTAAT AEHe 5 %4 FIFEY 794 FL AHEY total area

countE M| A ¥ o FHE HLE FHFES FFo] AR TN H

2]
o

Fo] HAHE Aoz XA o3 ANY FHJTYL T F £ ik
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Table 17. Volatile compounds of fermented fruit and vegetable beverages

Peak Volail 4 Peak area (%) Odor
No. olatile compounds LLSY LL? description
Alcohols
4 2-Methyl-1-propanol 0.306 - ethanol-like, sweet
5 1-Butanol 0420 0.336 oil-like
butter, straw-like,
6 2-Methyl-1-butanol 1.756 0.209
fusel oil-like
8 1-Hexanol 0.153 0.149 fruity, fatty, wine-like
9 3-Ethoxyl-1-propanol 0.262 - ~
11 2-Ethyl-1-hexanol 0.105 0.094 slight rose, sweet
12 2-(Methylthio) ethanol 0134 -
13 1,3-Butanediol 1.187 0.410
14 2.3-Butanediol 0.623 -
17 Methionol - 0.050
22 Benzene methanol - 0.063 faint aromatic
floral, rose character,
23 Benzene ethanol 0.112 -
sweet
26 1,5-Hexanediol 0.048 0.038
31 2-Propanol 3706 3.143 alcoholic, ethereal
33 1,2,3-Propanetriol 0.133 -  sweet
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Table 17. Continued

Peak
No.

Volatile compounds

Peak area (%) Odor
LLs” LL? description

Esters

3
16
18

20

35

37

40

41

42
43

44

Butanoic acid, ethyl ester

Acetic acid, ethyl ester

fruity, banana-like,
- 0.062
sweet, ethereal

0.559 - pineapple, fruity, ethereal

Acetic acid, 2-phenylethyl

ester
Dimethyl-alpha, alpha benzene

propanoic acid, ethyl ester
1,2-Benzenedicarboxylic acid,

diethyl ester
3~Methyl-2-pentenoic acid,

methyl ester
1,2-Benzenediocarboxylic acid,

dibutyl ester
1,2-Benzenediocarboxylic acid,

butyl-2-ethylhexyl ester
Hexanedioic acid, dioctyl ester
Di(2-ethylhexyl)adipate
1,2-Benzenedicarboxylic acid,

bis(2-ethylhexyl) ester

0.111 - slight rose, sweet
- 0.158
- 1.616 odorless

0.752 -

0.730 -

- 0.552

1.089 -
- 1.036

2520 10.655
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Table 17. Continued
Peak . Peak area (%) Odor
No. Volatile compounds 1LS” 117 description
Acids )
10 Acetic acid 2963 1.824 pungent, stinging-sour
15 Butanoic acid 0218 0.192 sour, rancid, butter-like
21 Hexanoic acid 0.026 - fatty, rancid
25 Heptanoic acid - 0.097 sour, sweet, fatty
Ketones
1 2,3-Butanedione - 0.811 quinone
7 3-Hydroxy-2-butanone 13.094 11.532 pleasant
19 %e—rf{ydroxy—B—methyl—2—cyclopen 0.047 _
24 Methyl pyrrol-2-yl ketone 0.068 -
28 2-Pyrrolidinone 0075 0.066
3,5-Dihydroxy-2-methyl-5,6- _
32 dihydropyran-4-one 0.489
4~(1-Hydroxy-ethyl), gamma,
34 butanolactone 0554 04%
36 Diphenylmethanone - 0.482 geranium-like
38 Mevalonic lactone - 0.323
Aldehydes
29 Propionaldehyde 0.388 - suffocating
Others
2 Chloroform 3474 2818 sweet
27 Phenol - 0.076 sickeningly sweet, acrid
30 Glycine - 0.267 sweet
39 2,5-Dithydroxymethyl)-furan - 0.673
"LLS : Leu mesenteroides + Lc. lactis + S. dairensis(KW0-7)
LL  : Leu mesenteroides +Lc. lactis
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Table 18. Statistical analysis of fermented fruit and vegetable beverages

10 days 20 days 30 days
Sensory F-value
LL LLS LL LLS LL LLS

Odor Acidic 49 38° 48 2.4 77 62 23157
Moldy 44 40" 30° 217 51 41 74%"
Sweety 30° 53° 35" 7.4 30" 61 11378
Fruity 29 58° 28 75° 22 58  53.149"
Taste Acidic 56° a4 71° 30 74° 47 59056
Moldy 33 31 34 27 41® 47 76167

Radish 34 34 29 30 34 30 0.78

Salty 50 47 44 38 48 52 19
Fruity 27 58" 28 72¢ 2.7 55° 68248

Total acceptability  36° 32° 26° 11° 52 53°

LLS : Leu mesenteroides + Lc lactis + S. dairensis(KW0-7)

LL . Leu. mesenteroides + Lc. lactis

abc : Mean scores within raw followed by the same letter are not significantly
the 5% level using Duncans Multiple Range Test.

*k : p<0.01 in ANOVA test
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