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ABSTRACT

This experiment was carried out to examine the fermentation properties of yogurts with or without Lycii
fructus, Lycii folium and Lycii cortex extract as additives at concentrations of 1.0%. The effects on promoting
the fermentation by Lycii fructus, Lycii folium and Lycii cortex additives were higher and pH was below 4.06
when Streptococcus salivarius ssp. thermophilus and Lactobacillus delbrueckii ssp. bulgaricus, Lactobacillus
casei, and Lactobacillus acidophilus, Bifidobacterium longum and Streptococcus salivarius ssp. thermophilus
were used. The acid production was higher when S. salivarius ssp. thermophilus and L. delbrueckii ssp.
bulgaricus were used. The average lactic acid bacteria counts was 2.62 x 10° cfu/ml in the yogurt added with
Lycii fructus extract and fermentation with S. salivarius ssp. thermophilus and L. delbrueckii ssp. bulgaricus.
The lactose hydrolysis ratio was higher in the milk added with Lycii fructus extract(36.11%), Lycii folium
extract(37.76%) and Lycii cortex extract(32.70%) when S. salivarius ssp. thermophilus and L. delbrueckii ssp.
bulgaricus were used. The isobutylic acid concentration was(34.39 to 37.72 mM) with S. salivarius ssp.
thermophilus and L. delbrueckii ssp. bulgaricus. The viscosity of yogurt was 1,615 to 2,030 cP in yogurts
added with skim milk and L. acidophilus, B. longum and S. salivarius ssp. thermophilus were used. The
sensory scores of colors, tastes and overall acceptability of yogurt with Lycii cortex extract were shown 3.34
to 3.77 when fermented by L. casei, L. acidophilus, B. longum and S. salivarius ssp. thermophilus. The
cholesterol reducing effects were 17.38~ 2.08% in all the yogurts and especially, greater effect(25.75 to
32.08%) for yogurts fermented with L. acidophilus KCTC3150 and L. salivarius subsp. salivarius CNU27. The
inhibitory effects on the pathogenic bacteria by lactic acid bacteria added with Lycii fructus, Lycii folium and
Lycii cortex lower on S. typhimurium M-15, but higher on E. coli KCTC1021 and L. monocytogenes.

(Key words : Yogurt, Lycii fructus, Lycii folium, Lycii cortex)
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Table 1. List of the microorganism species and cultivation media

Species and Strain No.

Cultivation media

Lactobacillus acidophilus KCTC"3150
Lactobacillus casei KCTC"3189

Lactobacillus delbrueckii subsp. bulgaricus KCTC"3188

Lactobacillus lactis subsp. cremoris KCTC"3619
Lactobacillus acidophilus KCTC"3145

Lactic culture® (L. delbrueckii subsp. bulgaricus(LB12),

S. salivarius subsp. thermophilus(LB12))
Lactobacillus casei YA-70”

Lactic culture® (B. longum, L. acidophilus, S. thermophilus)

Lactobacillus salivarius subsp. salivarius CNU20?

Lactobacillus salivarius subsp. salivarius CNU27%

MRS broth/agar
MRS broth/agar
MRS broth/agar
MRS broth/agar
MRS broth/agar

MRS broth/agar

MRS broth/agar
MRS broth/agar
MRS broth/agar
MRS broth/agar

Escherichia coli KCTC"1039
Escherichia coli KCTC"1021
Escherichia coli KCTCY0115
Salmonella enteritidis KCCM?¥3313
Salmonella typhimurium M-15”
Salmonella typhimurium KCCM®40253

Listeria monocytogenes Kcem®

LB broth/agar
LB broth/agar
LB broth/agar
Trypticase soy broth/agar
Trypticase soy broth/agar
Trypticase soy broth/agar
Trypticase soy broth/agar

Y KCTC, Korean Collection for Type Cultures, Korea Research Institute of Biosci. & Biotech. (KRIBB), Korea.

2 Chr. Hansen's Laboratories A/S, Horsholm Denmark.

® Nocks Company LTD. Japan.

% KCCM, Korea culture center of microorganisms, Korea.
 NIHJ, National institute of Health, Japan.

8 ChungNam National University, Korea.
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Cells were removed by centrifugation for
10 min. at 12,000 rpm and 4C

1 4

Placed 0.5 m¢ portion of supernatant in
appropriately labeled test
(Included 0.5 m¢ of d H,O as a blank)

1 4

Added 3.0 m£ of 95% ethanol, 2.0 m{ of
50% KOH and mixed well

2 2

Heated for 10 min. at 60C and cooled
down to room temperature

4

Added 5.0 m£ of hexane and mixed well
for 1 min.

1 4

Added 3.0 m¢ of H,O and mixed well.
Set aside until phase separates

3

Transferred 2.5 m{ of hexane layer into
clean(acid washed) test tubes and
evaporated under a flow of N, gas

2 2

Added 4.0 m¢ of o-phthalaldehyde reagent
(0.5 mg/me glacial acetic acid) and mixed well

2
Set aside 10 min. at room temperature

4

Added 2.0 mg of conc. H.SO, and mixed well
2

Set aside for 10 min. and read absorbance

at 550 nm

4

Calculated the concentration of cholesterol

from standard curve

Fig. 1. Procedure of the determination of cho-
lesterol concentration by o-phthalaldehyde
method.

Tagge} McGiven(1971)2] wlHol whe} 4=3)5}5]
th. WA 5= Table 13} 2] E. coli 37
T+E. coli KCTC1039, E. coli KCTC1021, E.
coli KCTCO0115), Salmonellag 370 #5=(S.
typhimurium M-15, S. typhimurium KCCM40253,
S. enteritidis KCCM3313)%} Listeriass 17} o=
(L. monocytogenes)E A3l AHE-SFITh W
A 5 F E. colix= LB brotholl 4], Salmonela
9} Listeriaz> Trypticase soy brotholl 4] Z}z} 2
3] A} ®je¥sle] SPC(standard plate count.
Difco) agarell ="2al3itth. 77121 7719 H A=
3] extractE® 1.0% 718k skim milkel] AL
delbrueckii  subsp. bulgaricus(LB12), S. salivarius
subsp. thermophilus(LB12))E starter® A3}
2% 4% % 37°C incubatoroll A wkslar A AAk
T 12%0l &= Al WZste] ras TR
t} @FEEZ 12000rpmellA 1087 QAR
sle] AHsNe AJF kAl 0.2um membrane filter
& ARgste] o3 5 Aol ARSIt At
paper discs(@8 x 1.5 mm; Toyo Roshi Kaisha,
LTD., Japan)ell Z}z+e] ofabel wijekelS 60 pe
T § 37°CollA 24~48A17F wjegste] A E©]
AAlE gl A7)E SA433ITh

Table 29} ol A, I, A
extract 7} QFEES] ZAtTo] e Zjo|=
S. salivarius ssp. thermophilus$} L. delbrueckii
ssp. bulgaricus w2 79 viF 6A17H7EA] 9
Z7] ASo] ek ubd, L. casei LT}
L. acidophilus, B. longum¥} S. salivarius ssp.
thermophilus E3152] 749wl 6AIZF o] %
Syl Ago] ghlsh UelgES & 7 AU
o gix=Te] HiF 9AIZHAl pHZE S, salivarius
ssp. thermophilus2} L. delbrueckii ssp. bulgaricus
o] 7% 440, L. casei FUFT] 9 4.9, L.
acidophilus, B. longum¥} S. salivarius ssp.
thermophilus =§+t2] 79 454= e ®F
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Table 2. Changes in pH during fermentation by lactic acid bacteria in skim milk added with
Lycii fructus, Lycii folium and Lycii cortex by Commercial LAB(Lactic acid bacteria).

Fermentation time (hrs.)

Additives Added (%)  Strains
3 6 9 12 15

................................. pH P Y
A? 6.80 5.64 467 4.40 4.45 434
Control” 0.0 BY 6.75 5.92 5.46 4.96 4.56 4.48
c? 6.79 5.78 4.84 4.54 417 4.08
A 6.56 4.73 4.18 4.06 3.87 3.80
Lycii fructus 1.0 B 6.36 6.00 5.56 4.80 4.43 4.03
C 6.42 5.21 4.56 433 4.20 411
A 6.21 5.65 4.17 3.61 3.49 3.39
Lycii folium 1.0 B 6.48 6.09 5.39 4.93 4.35 421
C 6.52 5.13 458 4.36 4.28 422
A 6.22 5.68 4.69 3.81 3.68 3.55
Lycii cortex 1.0 B 6.41 6.02 5.11 4.93 4.25 4.03
C 6.42 5.10 4.49 4.25 4.14 4.06

Y control : skim milk.

2 A @ S. salivarius ssp. thermophilus and L. delbrueckii ssp. bulgaricus.

9B : L. casei.

4 C : L. acidophilus, B. longum, and S. salivarius ssp. thermophilus.

W, 771 719 H A= extracts: H7HsE
STE2ES pH A5 EE ATl 4.06 ©]
a2 uEht 771, 7719, A=9 extract®]
A7kl oJgk HaEz gyt vehd AE &
& 4 ARk o)A A} 1(1993)7F HiL
g upel 3ro] pH7F tixsto] 2R H7kET
< AES Ve, SR H7RelA AA
L7F o Bael fARgE AdE Bith
5ol w2 V1AL 7714, AEH extract
A7 e 2ES] A A
ssp. thermophilus2} L. delbrueckii ssp. bulgaricus
o] A5 izl Hlste] ZF HrbRellA AF A
do] ol waxxle o avs I F
Ao} L. casei®t L. acidophilus, B. longum
3} S. salivarius ssp. thermophilus®] 7% W=+
of wlate] H7bgolA A A HE7F =9 A
S 2 UERHTHTable 3).

Wl )AL, 719, AE] extractE A
718 R F2EQ] HA strarter2A = ZF H7

S. salivarius

o] pHe} 4F Aol =2 S salivarius ssp.
thermophilus®} L. delbrueckii ssp. bulgaricusZ
AHgdlE o] AP 2 waEil ass e

T717, 7719 B A=Y extract 1.0% 7Y
a7EE] iy wE ik Apol=
Table 49} #o] thx+2] S. salivarius ssp.
thermophilus2} L. delbrueckii ssp. bulgaricus
A3 79 vl 9AIZHA 2.64x10° cfuime= A
AW #E JERd vbd, Locasei T o}
L. acidophilus, B. longum % S. salivarius ssp.
thermophilus®] 749~ w1247+ 2.41 x 10°
cfumest 4.86x10° cfume=zA Hu #4E Y
Bl AR Hol S salivarius ssp. thermophilus
9} L. delbrueckii ssp. bulgaricus ¥+ A
717k 6A1ZF o] Fell vpERd WHA, L. casei®t
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Table 3. Changes in titratable acidity during fermentation by lactic acid bacteria in skim milk
added with Lycii fructus, Lycii folium and Lycii cortex by Commercial LAB.

Fermentation time (hrs.)

Additives Added (%)  Strains
3 6 9 12 15
......................... titratab|e ac|d|ty
A? 0.30 0.85 1.32 1.61 1.65 1.75
Control” 0.0 X 0.29 0.42 0.88 0.84 1.05 1.24
c? 0.31 0.78 1.02 1.21 1.45 1.37
A 0.38 1.15 1.51 1.62 1.89 2.19
Lycii fructus 1.0 B 0.30 0.33 0.45 0.77 0.85 1.03
C 0.29 0.68 0.84 0.98 1.03 1.03
A 0.33 0.79 1.37 1.63 1.79 2.08
Lycii folium 1.0 B 0.35 0.39 0.62 0.70 0.95 1.12
C 0.32 0.72 0.94 1.01 1.02 1.05
A 0.32 0.85 1.45 1.64 1.84 1.97
Lycii cortex 1.0 B 0.29 0.36 0.62 0.68 0.95 1.16
C 0.30 0.67 0.91 1.08 1.08 1.16

Y Control : skim milk.

2 A:S. salivarius ssp. thermophilus and L. delbrueckii ssp. bulgaricus.
9B: L. casei.

2C:L acidophilus, B. longum, and S. salivarius ssp. thermophilus.

Table 4. Changes in viable cell counts during fermentation by lactic acid bacteria in skim milk
added with Lycii fructus, Lycii folium and Lycii cortex by LAB (cfu/my)

Fermentation time (hrs.)

Additives Added (%) Strains

3 6 9 12 15

................................ Viab|e Ce”

A?  378x10° 5.80x10° 8.80x10" 2.64x10° 1.60x10® 1.12x 10°

Control” 0.0 BY 212x10° 448x10° 6.75x10" 1.28x10° 2.41x10° 2.30 x 10°

c?  359x10° 5.64x10° 7.52x10" 1.86x10° 4.86x10° 1.11x10°

A 3.28x10° 3.00x10" 6.80x10° 2.62x10° 6.02x10° 3.12x10°
Lycii fructus 1.0 B 891x10° 1.48x10" 158x10" 1.26x10° 9.77x 10" 1.02 x 10°
1.48 x 10° 3.24x10° 6.61x10° 1.35x10° 1.17x10® 1.02x 10’

6.05x10° 4.85x10" 4.85x10° 3.89x10° 1.10x 10° 5.46 x 10
1.15x 10° 5.62x10° 7.59 x 10° 851 x 10" 1.07x 10" 6.61x 10’
1.38x10° 3.71x10° 6.76x 10° 1.35x 10" 1.29 x 10° 1.07 x 10’

Lycii folium 1.0

1.15x 10° 9.40x 10° 9.40x 10" 1.12x10° 1.18x10° 1.04x 10°
1.26x10° 1.41x10° 1.35x 10" 1.23x10° 955x10° 8.32x 10’
1.38x 10° 3.39x10° 6.76 x 10° 1.45x 10° 257 x 10" 1.20 x 10°

Lycii cortex 1.0

OmW>» | Omw> |0

Y Control : skim milk.

2 A:S. salivarius ssp. thermophilus and L. delbrueckii ssp. bulgaricus.
9B:L. casei.

2c:L acidophilus, B. longum, and S. salivarius ssp. thermophilus.
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Table 5. Contents of organic acids after the fermentation for 6 hours in skim milk added with
Lycii fructus, Lycii folium and Lycii cortex by LAB

» ) Organic acid
Additives Added (%)  Strains - - - - - - - -
Tartaric acid Lactic acid Acetic acid Isobytylic acid
................................. MM coreeerieniiiiiiiiiiiiiiiiiiiien
Skim milk"” - - 17.68 18.38 21.95 18.44
AY 6.52 133.91 0.42 34.39
Control? 0.0 B” 8.42 114.52 1.02 -
c? 10.28 84.57 52.46 -
A 6.83 171.23 0.46 36.13
Lycii fructus 1.0 B 11.59 52.53 1.17 -
C 15.31 74.52 45.68 -
A 5.71 166.89 0.86 37.72
Lycii folium 1.0 B 11.50 83.56 1.30 -
C 15.59 69.35 45.87 -
A 7.46 173.77 1.03 37.72
Lycii cortex 1.0 B 12.76 65.80 1.18 -
C 15.40 67.63 49.87 -
RY® 0.997462 0.999267 0.996458 0.999044

Y Contents of organic acids before fermentation of skim milk.

)

Control : skim milk.

S e s e

B:L. casei.
5

6

L. acidophilus, B. longum¥} S. salivarius ssp.
thermophilus  &3ht5- t5A4717F 9417
o] %ol yepdomA, ] F(1997)¢] FeAE
o]-8-gk ZAkto] A8z A S, salivarius ssp.
thermophilus7} =71¢] WaE Fdtil thao
= Lactobacillus®} Bifidobacteriume] &g g +=
sholckar Bargk yl-8a o] fAkek AEs U
ERIRITh & 5(1992)0] 4 fFEEC A=
A7V Adaglo] Aikt Ao HX1H ATk
gk Av= 2 AY Aot 41 sl

S. salivarius ssp. thermophilus®} L. delbrueckii
ssp. bulgaricusE starter= AF&-3F 7| A} extract
A7) A9 wieF A7 2.62x10° cfu/meE
A AW JE dEidlar e, dixTt
2.64x10° cfumeld] wiste] Y53 WHEHNE
}= e olo wsle] L. casei @YU

A S. salivarius ssp. thermophilus and L. delbrueckii ssp. bulgaricus.

C: L. acidophilus, B. longum, and S. salivarius ssp. thermophilus.
Correlation coefficients between amount and area in standard calibration of organic acids by HPLC.

¢} L. acidophilus, B. longum % S. salivarius
ssp. thermophilus 35 AMESH A= o
279 AR dE YERAL o] F7IAL
7719 R A=Y extract 7ol ofg ZAL
T S7tad= YERA &tk o= ¢
(1997)°] X313k L. acidophilus®} Bifidobacterium
= g 15A3F o] gekAl ATkl A
w7 AAE Frreklvhal Bargk wpep
o] & AgME F #F7F X3 8F=2E
o] #7F g 7]l Frlske AEds v
Wlth wekd F71aE Asy 2 7Y
extract 7ol ofgt ZAktae] S a7
& & FFE S. salivarius ssp. thermophilus$}
L. delbrueckii ssp. bulgaricus =352 e
Wit

ofrt 4

2 o
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STEE9 vk AMHE {71k S
T sol AT Aot stk F71RE, T
4, A=T] extract F7ISE QFEE9 Wg A
ﬂ%i:ﬁ} 133.91 mM2] lactic acidE AJAksh ut

|, 771 71, AE extract H7EE 7
7—]’ 171.23 mM, 166.89 mM, 173.77 mM=EA]
lactic acids o] Aitsielrt ol 2l &
B3k aloe vera RTE2EQ +4 &

_|_4_4

1_4

(1995)]
A A% latic acid7} 1.2%= 7F4 Zo] AAalg]
Ats BHael fARgE Aok Sk S

salivarius ssp. thermophilus®} L. delbrueckii ssp.
bulgaricusE starter= A8t Q2 EQ] 79
42t isobutylic acid”} 34.39~37.72 mME AJAaks}
&tk L. casei®} L. acidophilus, B. longum 2 S.
salivarius ssp. thermophilusE starter= AF2-3H &
TEES] 714 S gzt Hlste] 7}
Fr71Ake] Aol Az A oR LT

L. acidophilus, B. longum®} S. salivarius ssp.
thermophilus®] 73-%- Bifidobacteriumo] 350

Manufactor of Lycium chinence Miller Yogurt

210 acetic acide] f7]Ako] AAE AT A
k5 © 2 Bifidobacteriume] -f-7]4F Al A
oA lactic acidoll H]3}e] acetic acid”} 150%
Arksle Aom d#fA o, & AFA
= acetic acid®] AyAH|Eo] °F 61.3~73.7%
A3 A& Bifidobacterium T+

=

starter ¥+

2 ARESER &odrh S Ejhtol] 9%t
Bifidobacterium®] -%#]3}2} Bifidobacterium©]

A1 daaad AEs A4S v s FEEY
Z7]ajeke] 2]3 Bifidobacteriume] Y5 A & ol
Ay acetic acide] A3/do] AsleEl FHo= A7 E
ok webA F71AE 719 2 A=Y extractE
A7V yogurts AlZ=S woll= L. delbrueckii
ssp. bulgaricus®} L. acidophilus, B. longum 2 S.
salivarius ssp. thermophilusE starter= A}-8-3h
STEES A f7AE Aol 7 st
Ao P & qgleh

Starter 5ol w2 712k 719 9 A&

Table 6. Contents of lactose after the fermentation for 6 hours in skim milk added with Lycii
fructus, Lycii folium and Lycii cortex by LAB

Additives Added (%) Strains Lactose Reduce of lactose(%)
A? 353 28.40
Control” 0.0 B 358 27.45
(ox 3.40 31.09
A 3.15 36.11
Lycii fructus 1.0 B 2.29 33.21
C 3.30 33.10
A 3.07 37.76
Lycii folium 1.0 B 3.55 28.01
C 3.54 28.24
A 3.32 32.70
Lycii cortex 1.0 B 3.57 27.67
C 341 30.78
‘R 0.999547
1’Control skim milk.

A S. salivarius ssp. thermophilus and L. delbrueckii ssp. bulgaricus.

9B:L. casei.

2C:L acidophilus, B. longum, and S. salivarius ssp. thermophilus.
* Correlation coefficients between amount and area in standard calibration of organic acids by HPLC.
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extract 37} QFE2E9 g F 9 FE
< Table 63} Zt}l Table 694 thzT9] ZH9-
L. cidophilus, B. longum¥} S. salivarius ssp.
thermophilus7} 31.09%°] -frdtal&-S HERd v
™ S, salivarius ssp. thermophilus®} L. delbrueckii
ssp. bulgaricus 2 L. casei®] 7 -$-ol = 28.40%
9} 27.45%=A4 L. acidophilus, B. longum 2 S.
salivarius ssp. thermophilus &35t ARE©o] 59
el EA7F oFF A YERRLTE S, salivarius ssp.
thermophilus2} L. delbrueckii ssp. bulgaricus=
starter = AFE399S uf FT7F 28.40%2]
FEAES YERH vhA F712E G714, A=T)
extract *]2]Fol| A= 36.11%, 37.76%, 32.70%%
A LRSS UER L Q) o9 e
FE S-S S, salivarius ssp. thermophilus} L.
delbrueckii ssp. bulgaricus& A3+ QT2 EQ]
785 Skl A drg gt A3 o] pH, A e 2
Aatao] SR adet A e SelEtla
7t = Aoz AztEY), 28 L caseid} L.
acidophilus, B. longum 2 S. salivarius ssp.
thermophilus=- starter= A&-3F 8 "2E2°] 79
pH, AAAtE 2 ZAtge} o] giz=-e} f

A} 2 e Qe

%
o
oft
Sh
o
o

5. 2F2E°| HE

T2, 7719, A& extracts 1% H71s)
o] RF2ZEE Alx Al startere] FFol wE
Aol wishe Table 794 2l 87 2EC] A
Wb pHE| 7ha, Abme) Z7)e} tiBo] fehy)
Ao SAH pH 469 2 melste] HGA
L7F 1.0£05%° Z=geld was Fmshal
HEE SAHITE Table 79 Axjol] <ojshd
L. casei SFA7FZS starter= ARE A thETol
Hlgle] EE extract H7Fe] Hole HuE
2po] e 19lony, S. salivarius ssp. thermophilus
9} L. delbrueckii ssp. bulgaricus= starter@® A}-&-
skl 7712L 7719 R A= extracte] thET
7} 975~1,280 cP¢ldl H]&ke] L. acidophilus, B.
longum = S. salivarius ssp. thermophilusE- starter
2 ARE3EF uf 1,615~2,030 cPEA] RE 7}

=]

Table 7. Viscometric characteristics of yogurt
prepared from skim milk added with
Lycii fructus, Lycii folium and Lycii
cortex by LAB

Additives  Added (%) Strains “\PParent
viscosity
centipoise

A? 975

Control” 0.0 B 1,286

(ox 1,695
A 1,280
Lycii fructus 1.0 B 1,135
C 1,615
A 1,232
Lycii folium 1.0 B 1,473
C 2,030
A 1,138
Lycii cortex 1.0 B 1,105
C 1,833
Y Control : skim milk.

2 A:S. salivarius ssp. thermophilus and L. delbrueckii
ssp. bulgaricus.

9B L. casei.

9 C: L. acidophilus, B. longum, and S. salivarius ssp.
thermophilus.

E2 AR veEhlaL glek ol Al 5(1987)
o] Wildk 5 2% F71e W HI7} 672~2,740
PS4l 5(1994)0] A} 7t S =ES] A
b FR7l vl dds] Erkal g At
ARgE Aiks Bh A wa A
protease®l] 23k 331 o] ]9l %= polysaccharide2] A
g 5ol ofsf HHA o= curd7t FAdE AL 7R}
o] &gk B Tl curdE SHAATIE Al
2 AZkE mEbd 9 rEEL EElAR] 54
H&ol] <QojxA L. acidophilus, B. longum}
salivarius ssp. thermophilus7} 71#}, 17194, A=
9] extracts H713F QT2EQ| starterzA] 7Y
Aeek Ao w Al

o=

6. 2T=EZ|

e

SsAA

Starter 5+ 3%& °l&sto] AL IS
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A& extractES 24zt 1% F71ske] yogurtE:  E AlxE o] Uehd #54 EA4S Badk

58}04 gt ¥ AHANETE 10£02%2 &3 FARSHH, Al 5(1995)°] aloe vela F7H
HAE w 4CE I At 1243F W oA 2|3l L bulgaricus2t S. thermophilus2)]

¥ QTFEES HFHAE AN Aye BT @7 it Bas)

Table 8% #t} Table 8] Ao ostd  UA3UTh

starterol] A#-glo] AR Al Y ZE7)F h2F7F

3.27+0.69 ~ 34407421 H3te] U9 7. RI|RE, F7|9 2 X125 extract & 7)o

A=Y extracts: H7KE SF=2EC] A} o|st S AHE Mot &1

A= 1.77+066 ~ 258 £0.812A4 P3|y

< 71z%E dEa ok 28y SR Cholesterol 1+ A3 B AoAl Aol Foll 4]

extract F7F7-ellA] L. casei®t L. acidophilus, B.  =o slekS Ueha 18, EuAs) A4

longum 2 S, salivarius ssp. thermophilusE M 2ol £8ly|dgloA ZrtEn Es BEA
|

starter= ARS8 TEE V1Eme]l AeE A vk AReskE dFdA ol B
334+£092 ~377+£080= 7|30l FA YEl A= IR, 1Y 2 AET extractE
Wi ol9 e A= extracte] YAZE A MRS brothel]l H7lele] vk & =y sE|2e] A
el A oxalic acidtl malonic acid7b TFE2 H9] & EnlE invitro= 283 Axl= Fig. 29} 7).
BT} A3l lactic acid¢} malic acid Z2]3L citric  o1A-g-glo] 7z} ZAlty} AL starter T2 o]
acid7} wob Stolu @] Sold 45l 2 galo) AW A} 7h Aakd wolA 17.38~
oz Q7tEr) ol Al 5(1994)0] AALTE  3208%C] e EHE At & e gtk

Table 8. Sensory evaluation of yogurt prepared from skim milk added with Lycii fructus, Lycii
folium and Lycii cortex by LAB

Overall

Additives  Added (%) Strains Odor Taste "Mouth Feel Color L
Acceptability

A?  318+0.78" 3.05+0.71%® 3.14+087*° 4.09+085 3.27 +0.69°
Control? 0.0 BY 3.09+082° 337+0.73% 341+078 374+088 3.36+0.78
c?  359+074° 3.69+069° 3.74+0.74% 3.15+0.89" 3.44+0.74

3.27+0.62° 2.73+0.75® 2.91+0.66® 3.41+0.86° 2.55z+0.69"
312+0.78 270+0.69% 3.15+067" 3.29+0.75 2.58+0.81°
272+099° 2.82+093° 292+105° 3.18+0.90° 2.51+0.93°

3.08+0.66 249+0.76° 2.73+0.70" 3.18+0.84° 2.40 +0.69"
297+071° 236+0.81° 284+081° 3.17+091° 245+0.73°
287+082° 213+0.82° 1.69+0.76° 2.67+0.89° 1.77 +0.66°

3.18+0.64° 261+0.75° 2.82+0.68" 3.30+0.85° 2.47+0.69"
3.35+0.81° 320+0.77° 3.34+052" 347+0.85 3.34+0.92°
3.67+0.83" 3.64+0.66° 3.92+0.69*° 3.69+079° 3.77+0.80°

Lycii fructus 1.0

Lycii folium 1.0

Lycii cortex 1.0

OW> OW>| O WP

*Means + SD.

Y Control : skim milk.

2 A:S. salivarius ssp. thermophilus and L. delbrueckii ssp. bulgaricus.

9B:L. casei.

9 C: L. acidophilus, B. longum, and S. salivarius ssp. thermophilus.

3410 a row, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Reduction of cholesterol (%)

Strains

l[]control @ 1% Lycii fructus M 1% Lycii folium E1% Lycii cortex]

Fig. 2. Reduction of cholesterol concentration
in the MRS broth with Lycii fructus,
Lycii folium and Lycii cortex.
A L. acidophilus KCTC3150
B : L. delbrueckii subsp. bulgaricus KCTC
3188
C: L. lactis subsp. cremoris KCTC3619
D:L. casei KCTC3189
E:L. casei YA-70
F:mixed culture(L. delbrueckii
bulgaricus and S. thermophilus)

subsp.

G : mixed culture(B. longum, L. acidophilus
and S. thermophilus)
H: L. salivarius subsp. salivarius CNU20

I: L. salivarius subsp. salivarius CNU2

21 % L acidophilus KCTC3150%} L. salivarius
subsp. salivarius CNU27 ZAf2 2575--32.08%
o] #2 FH=EHE Ast A3E Holal itk o]
of o] it wE FH|2HE Ast &
Gilliland 5(1985), Noh 5(1997), Bae 5(2002)°]
Bagk mke} 7ol L. acidophiluse} L. salivarius
subsp. salivarius 57} 30% °]3 = EHE A
stadE YeEPAT AL Bargk A3t Ak At
= Hch

S, 22 Zakt wjA el 71 7719 %
A=Y extracts H7FeE AEte] Fd| 2|
£ ®Wole FoAQl Aolxe] Tt g A
=(1986)> TR FEER AT F cho-
lesterol ¥o] WskE 543 A3 FY7HES] &
4 & & cholesterol - 51.73+4.21~63.42+
332 mg/deol™ CCLE F%5 A7) 18654+
10.42 mg/de® FS8h=d ol A FEE
S Foldk 3 200 mglkge 129A3-E, 800
mo/kge 1047 5-E felde] 91 =, 5
3] 800 mg/kg> Al 104A5-E Z cholesterol

=
3t a1 cholesterol5S X5 & ¥l ol
2olm A o] Fbseltia Bash &t
Aol filEdl o] inwitro A3l ¢
Zrkte] Y 2HE At a3t 5

ol jol7} 9] WEOR o]AR

o

8. #7|x, 7| ¥ extract &I}
QTEEQS HWAM oF ME AN F1}

A =]

L. acidophilus KCTC3150 starter= A}-8-3}<]
T2, 719 2 AFY] extractE: 72 1%
A7 F Az F eT=2ES A A9
do7|e= gy, Andest 9 g H okt
of gk A avsE APs A= Table
9¢} Zth Table 9o Aol oJahd, 7+ Wl
ol WE e EES] AFA g3 =
A dEsten, s e Axddt
ol oigk Al @vk= S, typhimurium
M-15 wollA] efghe] oAl axtE Holal 9}
O} Aibe} AlFEs sk Zo® i
g+t E. coli KCTC10213} Listerias< 12
3} L. monocytogenesell thallA = #Hal A3k
9] I717F 19 mm~21 mmel 2= 5 =2 A
oAl a3E Holal drk o= A F(1999)°]
L. acidophilus$} L. casei ©Fdv5 & o]5¢] &
9} L. delbrueckii subsp. bulgaricus(LB12)<}
S. salivarius subsp. thermophiius(ST36)<] &g+t
5 MRS broth il vl 5 A5 2)5s)

= #AAATIL a2 S AT A s
typhimurium 71 6% o] F-5-E At A1F]
AIZLICR mhS-2=oll A FAE&o] ozl Hla}
of sgokar, wEke] Al 574743 L. delbrueckii
subsp. bulgaricus(LB12)9} S. salivarius subsp.
thermophiius(ST36) A5 wellAl FA17F =3kt
g S typhimurium 79§ x| W
sl A= WEt == L. acidophilus 433 1ol
A 7P =kl vkt = Locasei ® L
acidophilus®} L. casei FFHTNA =2 AHES
Uehf= wbdol S, typhimurium M-15 2] 7+
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Table 9. Antimicrobial activity” of yogurts prepared from skim milk added with Lycii fructus,
Lycii folium and Lycii cortex by lactic acid bacteria®

Starter strains Additives Antimicrobial activity
Control -
i Lycii fructus 1% +
E. coli KCTC1039 o
Lycii folium 1% -
Lycii cortex 1% +
Control +++
. Lycii fructus 1% +++
E. coli KCTC1021 o
Lycii folium 1% +
Lycii cortex 1% ++
Control -
) Lycii fructus 1% +
E. coli KCTCO115 -
Lycii folium 1% -
Lycii cortex 1% +
Control ++
. Lycii fructus 1% +
S. typhimurium M-15 o
Lycii folium 1% ++
Lycii cortex 1% ++
Control -
Lycii fructus 1% +

S. typhimurium KCCM40253 N
Lycii folium 1% -

Lycii cortex 1% +

Control +

Lycii fructus 1% +
S. enteritidis KCCM3313 yell Tructus 17

Lycii folium 1% +

Lycii cortex 1% +

Control -+

Lycii fructus 1% ++++
L. monocytogenes o

Lycii folium 1% 4+

Lycii cortex 1% ++++

Y Estimation bv the acar diffusion method. inhibition zone in @mm 12~ aroundthe DISC(-, no inhibition
zone; +, 9~ ~ 3 mm inhibition zone; ++++, 18~
21 mm inhibition zone).

s, salivarius ssp. thermophilus(ST36) and L. delbrueckii ssp. bulgaricus(LB12).

ol et Al avk= voksiAl vebd B v 2 %

oL ¢l E} ﬁz 7 S977)S L. casei

YITO018E A3 2T2E AFH7} 9% 94, STEE Ax A 78 Ave dRE A
& 5ol LH**O] skl gakte] Auel & THIRA AL 1Y ") A=eE VAR
21t S typhimurium HY 24 59 f3le St S7EES AZste] ikt mE b
sl Ayl Ada Rudte] B Ay GEAS AP, 7 98 Hure o
AR A YEISL 2E9| cholestol A5} &3} B WA T2
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