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Abstract

This study was investigated the growth effect of persimmon leaf extracts on various Lactic acid bacteria, the
effect as freeze-dry cryoprotectan, by the changes of vitamin C content, electron donating ability, total cell count
and SOD-like activity. The total cell count of L. acidophilus MG501, L. brevis MGI19, L. bulgaricus MG515,
L. lactis MG530 and L. casei MG311 in the absence of persimmon leaf extracts(10%) at 37°C after 48hr were
3.2x10°cf/mL, 2.9x10°cfu/mL, 1.1x10°cfu/mL, 1.6x10°cfu/mL and 3x10° cfu/mL, respectively, and pH and total
acidity of those were 3.82~3.88, and 1.697~1.842.

On the other hand, the total cell count of L. acidophilus MG501, L. brevis MG19, L. bulgaricus MG515, L.
lactis MG530 and L. casei MG311 in the presence of persimmon leaf extracts at 37°C after 48hr were
4.4x10°cfu/mL, 4.3x10°cfu/mL, 2x10°cfu/mL, 3.3x10°cfu/mL, and 3.4x10°cfu/mL, respectively, and pH and total
acidity of those were 3.74~3.82 and 1.528 ~1.805.

The total cell counter of lactic acid bacteria in the presence of persimmon leaf extracts(10%) at 37°C after
48hr higher than those in the absence of persimmon leaf extracts.

In freeze-dry chryoprotectan, the survival rate of L. acidphilus MG501 decreased about 30%. In case of L.
brevis MGI19 and L. bulgaricus MGS515, the survival rate decreased about 10%. However, the survival rate of
L. lactis MG530 increased about 10% and L. casei MG311 showed the almost same effect.

The changes of vitamin C content were the highest in L. lactis MG530(190.26mg/mL) and the lowest in L.
acidophilus MG501(56.05 mg/mL). The electron donating ability indicated to L. acidophilus MG501, L. brevis
MG19, L. bulgaricus MG515, L. lactis MG530 and L. casei MG311 added by 10% persimmon leaf extracts,
respectively. when 10% persimmon leaf extracts were added L. brevis MG19, the electron donating ability is
the highest of all lactic acid bacteria. The SOD-like activity of L. acidophilus MG501, L. brevis MG19, L.
bulgaricus MG515, L. lactis MG530 and L. casei MG311 showed lower than that of control.
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Culture broth
)
Centrifuge(1000xG/15min at 4%G)
| « Supernatant
Cell ppt
1
Addition of Cryoprotectant (skim milk 10%(w/v), sucrose 5%(w/v))
)
Mixing
)
Freeze-drying
)
Milling
1

Product(viable cell count)
Fig. 1. Procedure of freeze-drying for lactic

acid bacteria.
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SA : sample absorbance
CA : control absorbance

2) SOD wAKEtd

Superoxide ST ZH( - O;7) 2ABAH L Tio £P¢] 1}
o) u}z} xanthine-xanthine oxidase cytochrome C 291
Hoz 24319t =, A8 0.2 mL, 50mM K;HPOy/
KH,PO; ¢+%89 (pH 7.8) 1.2 ml, 1 mM xanthine 0.2
mL} 0.05 mM cytochrome C 0.2 mLE& Zsl4ith
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Abc : Absorbance of control at 550 nm
Abs : Absorbance after sample treatment at 550 nm
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MRS brothol| A} 4§28 & 2AN A2He Fig. 2 &
30 JERARATY. L acidophilus MG501 24717} 8} o]
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2y o ojule] pHE 3.830]0 AEE 1.8428 YE}

Total acidity(% )

48 ] 12
Incubation Timethr)

Fig. 2. Growth curve of pH total acidity in
MRS broth. L. acidophilus MGS01(-IR-), L. brevis
MG19(-@-), L. bulgaricus MGS515(-0-), L. lactis
MG530(-[1-), L. casei MG311(-~).

10.00

8.00

viabie cell count{iog ctu/mi}

24 36 48

Incubation Time(hr}

60 72

Fig. 3. Growth curve of viable cell count in
MRS broth. L. acidophilus MGS01(-IK-), L. brevis
MG19(-@-), L. bulgaricus MG515(-0-), L. lactis
MG530{-{T1-), L. casei MG311(->).
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Wk 2 F g7t A e pHE 3.07744 2
ARz A%E Algdte] Frlenh

L. casei MG3113= w9k 24A12k) 7.2x10° chwmL7}
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KAt o F Fvh Ao pHE 3.0574%] gol
A3 Abxe] Aol Al Bolx) ggirh

2 29 &S oM WE FaEe MEXU

L. acidophilus MG501, L. brevis MG1Y, L. bulgaricus
MGS1S, L. lactis MGS30, L. casel MG3118] 85 &
F 483 mg/gd) Y B E 10%5 H7}e v o A e)
AEBAE 241G 4B Fig 4 2 5o Lhehidlet,
L. acidophilus MG301 24X 2} vl <kel] 2.9x10° cfimL7}
2 AZEARAD 48270 F4oL 4.4x10° cfwmLel) o]
23)o0 olue] pHiz 37401 A= 16458 LiE}
UATh 48A17F ol Fo] Fe FadtHon pHe ¥
o3 Axe & Xolrt §iUEE ¢ 4 YA

Total acidity %)

36 48 B0 72
Incubation Time(hr)

Fig. 4. Growth curve of pH, total acidity in
MRS broth added with persimmon leaf extracts
10% concentration. L. acidophilus MGS01(-IR-), L.
brevis MG19(-4-), L. bulgaricus MG515(-0~), L.
lactis MGS530(-[_1-), L. casei MG311{~<>-).



Vol. 18, No. 1(2005) 29 =zmo A

10.00

9.00 t

8.00

7.00 +

6.00 ¢

wviabie cel) count {Log ctu/mi)

5.00 * * * ; * *
0 12 24 36 48 60 72
lncubatien Timelhr)

Fig. 5. Growth curve of viable cell count in
MRS broth added with persimmon leaf extracts
10% concentration. L acidophilus MG501(-l-), L.
brevis MGI19(-@-), L. bulgaricus MG515(-0-), L.
lactis MGS30(-[119), L. casei MG311(--).
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2y o0 olme] pHi 3.750]0 AE& 1.8058 e}
Wit 2 ¥ @47t A4S e pHe 3.067174] 8
oAxlm 4R & 2}o]Z HolA ¥ttt

L. casei MG311% Hlj ok 2441 7t0)) 1.8x10° cfvmL7t

2] ABEBAT 48217 o T4} 34x10° efivmLol] o]
23on olmje) pHE 3.740|9 AL 16738 YE
Wlch 2 ¥ d@57F 24Aasislen pHe 3.05704] 9
oA A= U

olarel AT L acidophilus MGS01, L. brevis
MGI9, L bulgaricus MG515, L. factis MG530, L. casei
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Table 1. Result of pH, total acidity and viable cell count of selected strains in MRS broth added with

Persimmon leaf extracts

Concentration After culture for L. acidophilus L. brevis L. bulgaricus L. lactis L. casei
(%) 48 hours MG 50 MGI9 MG515 MGS30 MG310
Final pH 3.94 3.95 3.89 3.93 3.86
0 Acidity(%0) 1.858 1.852 1.680 1.820 1.823
Viable cell (cfwml)  33x10° 3.1x10¢° 1.2x10° 1.5x10° 3x10°
Final pH 3.93 375 3.85 3.76 3.84
5 Acidity(%0) 1.796 1.839 1.630 1.830 1.789
Viable cell(cfivml) 3.3x%10° 3.x10° 1.6x10° 2.9x10° 3.1x10°
Final pH 3.73 3.81 3.85 375 3.74
10 Acidity(%) 1.650 1.690 1.521 1.810 1.673
Viable cell{cf/ml) 4.6x10° 4.5x10° 2.2x10° 3.5%10° 3.4x10°
Final pH 3.75 3.75 3.84 3.75 3.85
15 Acidity(%) 1.630 1.685 1.152 1.793 1.816
Viable celi(cfu/ml) 4.0x10° 3.3x10° 1.9%x10° 2.8x10° 2.9x10°
Final pH 3.75 3.74 3.84 3.75 3.78
20 Acidity(%) 1.630 1.630 1.449 1.585 1.820
Viable cell(cfu/ml) 2.6x10° 2.8x107 1.1x10° 1.3x10° 2.7x10°
. L. Table 3. Survival rate of in freeze-dried cell
Table 2. Survival rate of selected strains in . .
. . powder using the persimmon leaf extracts as
freeze-dry using the persimmon leaf extracts as .
cryoprotectant after 1 month storage period at the
cryoprotectan Lo
37TC and humidity 70%
After freeze-drying -
. Survival rate(%) after 1 month
survival rate(%) .
. storage period(%o)
Strain Addition with . . -
] Strain Addition with
Control(%)  persimmon leaf .
Control(%) persimmon leaf
extracts(%o)
extracts(%0)
L. acidophilus MG 501 93.9 65.6 - -
L. acidophilus MG 501 13.5 16.0
L. brevis MG19 80.0 68.7 )
L. brevis MG19 18.0 115
L. bulgaricus MG515 70.3 61.1
L. bulgaricus MG515 11.0 13.8
L. lactis MG530 83.8 91.6
L. lactis MG530 8.9 10.9
L. casei MG311 75.5 732
L. casei MG311 8.0 10.6
5. AR HHFA| 2H == H7UI0] e Vitamin =R} ok 28] 2713k 64.51 mg/100g, 115.17 mg/100g
C shak W5 o 2 gtkol L lactic MG5309] vitamin C ¥k 190.26
FARE WA DY REE 483 mefpdl A 2EE mgl00 grThE AWHoR We £X2 tehiae

Z 7} Wk E vitamin C 32 =38 23} Fig. 63} 2
o] L. lactic MG5309|A] % ‘E‘EU} oF 2ul] Z7}st
190.26 mg/100 go.& ko] 7} =okom L acido-
philus MG5017} EHZ—_rLE.E]‘ ok 3HH 743k 56.05 mg

N100ge.2 71 2 Vere.
L. casei MG311 L, bulgaricus MG5159| 4 Z}z} th =

W L. brevis MGI19E U2 H} <71 74
Cebtcr

2k A Felle AA WollA HAitskade] S
Asta et w3 AAd= FES Hﬂﬂ«ﬂi
vitamin C & E So| 3+8-5lo] ¢lt}. 1 2 vitamin Cﬁ:‘
dLazM L 7F ez iR AAE 2o

A% Ao
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Amount of vitamin C{mg%)

L. brevis L. L. casei L. bulgaricus L. Jacts
acidophilus

Fig. 6. The change of total vitamin C of
persimmom leaf extracts by lactic acid bacteria
growth. Lactic acid bacteria growth -[]-, Lactic
acid bacteria growth with the addition 10%

Persimmom leaf extracts -I-,

T 283 ItelEe] Relg SHstn dgERd
HERAN S| Y-S ol 7112 AitebE-S A
atAIZITHE Bt 91k, o] 2]gt vitamin Co) &g
T gt g st R F%(250 ppm ]3Pl A
= AAskE 22A71U, =& FX(500 ppm ©]4)
ol ME Fe’" o] &3} Fe''ol £0] FHL e A 2t
g AAANTIAY B AAZIA(Oxygen sca-
venger) 2 Z8-3to 2 2 HMEELE JAAZITk B
23t o] g} o] vitamin C= 2he] oFalel W
ojt} 7152 Q1 WA nl - T3t gQlog zel
3 o] 238} 7}FA] vitamin CEE FAX| R 5

U7t P,

6. ik HIQA| 242! FE= JJ0 WE shitst
1}

ol

1) DPPH(1,1-diphenyl-2-picrylhydrazy)& 0O|2st
Free Radical Scavenging Activity Test

DPPH(1,1-diphenyl-2-picrylhydrazyl) radical 47 &2}
32 &4 gz AAE FAste 2 F] A
A el g dAste BA o g AFEE I, QA WollA
© 24 e o =318 JAAITIE oz
ol &1 Ut} r)F AAZELE Ao AT =
35 WAlsk= thds] F.38 93-S gt uhEhA
AxRgds £ DPPH etz ~AY R £438
™, DPPH= H A g & oz 2te 543 ¢
sl A3} e 249 vhE goo] AAF o
A= e ol gstd dks aHE HA i)

B Aol L acidophilus MG501, L. brevis MG19,

o A5 5 s Al

g AT 35

i)

L. bulgaricus MG515, L. lactis MG530, L. casei MG311
o Zd FEE 10%E HArtste] AT S ST
A} Fig. 73} ik

L. brevis MG192} 79! &5 10% A 713 Axp=2
A2 BA%E 7P BA JEson gixEd &
Al ERT

WhHol| L. acidphilus MG501% ZHA 325 10% 3
7Vt AAFA T dE2rEt 9@ el

L. casei MG311& 4 F2& 10% #7713 Q)2+
o} 4u] A =A VeR

L. bulagricus MG515= 7391 &% 10% H713F A
Azl s g E2TFET 31.96 %z =7 VElgton L
lactic MG530= d|z2TH T} 9 el

ol9} 2 AR L brevis MGI99} L. bulagricus
MG5159] 29l #5528 /M & gFEo A4z
Toso] B4 vEon fikd 2Ed dgs F
© Aoz Aztddt

DPPH+= vitamin C, Ex#| &, poly-hydroxy *&Fs:
39HE, WA opRl{oll ot FhelE o] P& x4l
o] &M o RN HAtFaFe Ao] &Ho] spEdt
ot webA FAslEde] dATdFE 23 dld
DPPH(1, I-diphenyl-2-picrylhydrazyl)H o] Helslc}a
HA o, Aart FE 559 75 DPPH
(1,1-diphenyl-2-picrylhydrazyl)3} o] 2 8ol = B 23
o] 27A.

we r

—

2) Superoxide Dismutase(SOD) FAEtA

=3} Al HHE A VsHezE ilst &
413} superoxide dism-utase(SOD) F-A}EA & & & 9
t}. 4FA 7} superoxide radical¥} hydrogen peroxide 53
2o whgdol S 2 YAMLR AV w3t

N0
B0
000
B0
D%
B0

000%
il i
000% - *

L brevis L acidophilus  Locasel L bugaricus  L.lacis  Persinmon
Leaves
Concentration{mg/ml) efract

Fig. 7. Electron donating ability of selected

Eletron donating ability(%)

strains in MRS broth added with persimmon leaf

extracts.
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o) 7hE H A% £ Al (WA Ak = é%og
7)1 FHEALS AU AP, A Wl e

radicalzZ} Ak 9 HEEES AA AV *M
< AdAste B2 FE SOD, catalase peroxidase 52
ghavsl &9} 7 vitamin E, vitamin C, glutathione,
ubiquinone, 84 53} 2 FArsEAC] Qe A=
74A s AlgsET e dAMEA| 2 BHI,
BHA S3} 242 g4 &4kl vitamin C, a-tocopherol,
carotenoids, flavonoids, BFd 3} Z-& dX HHE 4t
84 2 SOD9} 22 4tst G40 F3tEo] gl A2
Folop*, a2t ol Wbkl B4, e 84
9 g5 @4 B2l o3 A EAZ Aokl ALS
o AEE W ok Hekd urk AN E 2
JashAS A9 TE NAE DIIRRE B4
e A7 Aasa P

£ Aol lio 5 B ol gelel 4 33
<] SOD FAHRYE AT A Fig 83 Lo L
acidophilus MG501, L. brevis MGI19, L. bulgaricus
MG515, L. lactis MGS30, L. casei MG3II% AdkA o
2 YETEG SOD fAHEAel WA uEhic
Park & 7+l © 2 B¥] vitamin C, SOD -.TA}% o)
o mFH oz o] Laly] dsiAE 80T EE 90Tl
¥ 59 #29E 2ol AAdoln Atk v
off B A= L acidophilus MG501, L. brevis
MGI19, L. bulgaricus MGS515, L. lactis MG530, L. casei
MG311- 37°C/48hr wjoksl @Al SOD GA}EA 24 o)
o s Aoz Az

749 €] vitamin C e Az BF HH
Aol & ehI 20 SOD fAF 84842 S44ka
o] AlRE-Fola} & 4= 9] o superoxide anione] A 3|

B2 2= A ] superoxide dismutase(SOD)Eh= &4

w

©

¥

100%
8% T .
6% T =

A%

SOD-llke activity(%)
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Sains(mg/ml}

Fig. 8. SOD-like activity of selected strains in
MRS broth added with persimmon leaf extracts.
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