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Abstract

Extract of Eleutherococcus senticosus, Lycium chinensis, Angelica acutiloba and Schizandra chinensis were
investigated to determine whether its addition may inflict on growth of lactic acid bacteria, freeze dry and cell
viability during the storage. In cultivation with herbal extract, all strains tested did not demonstrate a significant
reduction in their cell population, particularly Lactobacillus. acidophilus, L. bulgaricus, L. paracasei. But
Schizandra chinensis extract inhibited growth of several strains. Immediately after freeze-drying using the skim
milk 10%(w/v), sucrose 5%(w/v) with herbal extract 2.5%(v/v), the percentage viability was about 81.7%, 63.8%,
73.2%, 78.1% in L. acidophilus, L. bulgaricus, L. paracasei, L. casei respectively. The protective effect of herbal
extract to cell damage from freeze-drying was weak in comparison with control. During accelerated storage of
freeze-dried lactic acid bacteria, those survival rate decrease rapidly, reaching 8 ~18% in one month. But addition
of Eleutherococcus senticosus extract in freeze dry of L. acidophilus showed a positive activity in storage.
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Table 1. Result of lactic acid bacteria growth in
the various herbal extract

Strain ¢ o p?

3

©

{
iiii++i++++£$%$£\%

. bulgaricus MG515 ++
. pentosus MG402
. acidophilus MG501

. casei MG311

4+
4+
-9

+4

. paracasei MG310

. rhamnosus MG315

. reuteri MG505

. brevis MG19

. plantarum MG208

. lactis MG530

L. gasseri MG 423

L. jhonsonii MG450

Bi. longum MG723

Bi. breve MG729

En. faecium MG89

St. thermophilus MG510
" Viable cell(CFU/mg) =107, ? >10°%, ¥ >10°, ¥ >10%, ¥ <10

2 Control ¥ Schizandra chinensis Baillon, © Angelica acutiloba
Kitagawa, 9 Lycium chinensis Miller, ® Eleutherococcus sen-

ticosus Maxim.
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x| 8} 2o L. acidophilus TFANAE 10% H 7t Al Z7}
e AL BT 100% F/IsZdAE 1.4x10°
CFUme] & AT+E Btk HF vy pHe
AR ot EE4E 52 £ E Ugda s
= Atr og BolX) = A BT} L paracasei
TFe #A71 Fort ol AS4E HA Zaste 2
g BFgom 100% A7t =AM E 5.3x107 CFU/mL
2 L. acidophilus B.tl= o} S48+ A7}
e Aoz Jeistt) L bulgaricus T5FE A8
o} 2% pH % Ab=o| Q1AM L. acidophilus$t - &
Al AAE BQY |IAFEES SEEE I
739 Table 30| A 9} o] L. acidophilus TFA A& 7}
AN e7ts 228 H7HA 9 AR} vlR7IA R 10%7}
A WFY A7t F718He FAE BT 100%
HAPsEAME 1.6x10° CFUME AEe] B& 2244
H3HE veEbd o wigdd HF pHe 7714 289
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acidophilus T2 7A 719y 2714 3589 A
WA Eot AR 02w dee adte A
o] 3ot 10% H7HEEe) 50% H sz A

Table 2. Results of pH, total acidity and growth of selected strains in MRS broth added with

Eleutherococcus senticosus Maxim extract

Concentration After culture
L. acidophilus L. bulgaricus L. paracasei
(%) for 24hours
Final pH 3.7 3.7 3.8
0 Acidity (%) 1.8 1.8 23
Viable cell (CFU/md) 3 x10° 37 x 1¢° 1.0 x 10°
Final pH 3.6 3.6 3.6
10 Acidity (%) 22 22 23
Viable cell (CFU/mf) 3.5 x 10° 28 x 10° 8 x 10°
Final pH 3.6 35 35
50 Acidity (%) 15 1.6 1.56
Viable cell (CFU/md) 1.6 x 10° 1.5 x 10° 36 % 10°
Final pH 4.1 4.0 40
100 Acidity (%) 0.56 0.59 0.63
Viable cell (CFU/mf) 14 x 10%. 14 x 10° 53 x 107




e

290 934 - 4149 - 0G5 - PG UERET DR

Table 3. Results of pH, total acidity and growth of selected strains in culture broth added with Lycium
chinensis Miller extract

Concentration After culture

%) for 24hours L. acidophilus L. bulgaricus L. paracasei
Final pH 37 37 3.8
0 Acidity (%) 1.8 1.8 23
Viable cell (CFU/mf) 3 x 10 3.7 % 10° 1.0 x 10°
Final pH 3.6 3.6 3.5
10 Acidity (%) 3.00 291 3.06
Viable cell (CFU/mf) 37 x 10° 37 x 10° L1x 10°
Final pH 3.8 39 38
50 Acidity (%) 3.70 3.42 3.46
Viable cell (CFU/mf) 2.8 x 10° 2.1 x 10° 36 x 10°
Final pH 40 4.1 4.0
100 Acidity (%) 4.03 4.07 4.24
Viable cell (CFU/m¢) 1.6 x 10° 1.5 x 10° 3.0x 10°

Table 4. Results of pH, total acidity and growth of selected strains in MRS broth added with Angelica
acutiloba Kitagawa extract

Concentration Afer culture L. acidophilus L. bulgaricus L. casei
(%) for 24hours

Final pH 3.7 3.7 3.6

0 Acidity (%) 1.8 1.8 2,08
Viable cell (CFU/mf) 3 x 100 37 x 10° 57 x 10°

Final pH 3.6 36 3.6

10 Acidity (%) 2.1 227 234
Viable cell (CFU/mé) 2.7 x 10° 3.8 x 10° 51 = 10°

Final pH 37 3.6 3.7

50 v\ Acidity (%) 241 241 2.32
Viable cell (CFU/m) 24 x 10° 36 x 10° 46 x 108

Final pH 3.9 3.9 3.8

100 Acidity (%) 2.07 23 22
Viable cell (CFU/me) 13 x 10° 32 x 10° 2.8 x 10°

H 528t A4 E YRl L bulgaricus TFE & Hl o] 9n[x} 22 E A 2t} wjS Eol &

o]3A| 100% H7t TEANME vigd AEF, HF
pH, A= FollA t2TT FALGE £X]& B o2y
BH FEFEC) L bulgaricus 5] v+ AFEE
elAT). L casei gFE ti2T0) B8 F7F 550t &
oldFE wdd AAFE Ahdle AgS BYout
Avd o 2 vyl AATE 31 AK JHE 4FE
A velgth enjat F2ES R HUNRE A
2 Table 59| X ¢} 2o] L. acidophilus T35 50% A7}
FX o1 "M 8] §43) hdte A3E BA

TEE HIMA] HjA) ) A7t FobA] 31 pH T uf
ol fhkol A 4 gle o] Hol o F4 0]
AAE L el L pentosus$} L. rhamnosus TFE
10% 37} w22 45 Zze) dxgd vs) 55 °]
2] FAMHE B ot 50% Hrbe=et 100% 3
7} Tl L acidophilus$} 7R 2 F2]0] 24
Ao

o o fr

3. SUAUX HEHZAMe| 1}
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Table 5. Results of pH, total acidity and growth of selected strains in MRS broth added with Schizandra

chinensis Baillon extract

Concentration After culture o )
L. acidophilus L. bulgaricus L. rhamnous
(%) for 24hours
Final pH 37 36 35
0 Acidity (%) 1.82 2.03 2.54
Viable cell (CFU/mg) 3 % 10° 1.1 x 10° 49 x 10°
Final pH 36 36 35
10 Acidity (%) 3.13 2.46 3.07
Viable cell (CFU/mf) L1 x 1¢° 1.2 x 10° 47 x 10°
Final pH 2.8 2.8 29
50 Acidity (%) 8.46 8.28 8.53
Viable cell (CFU/me) <10 < 10 < 10t
Final pH 24 2.4 25
100 Acidity (%) 15.12 15.48 14.5
Viable cell (CFU/mf) < 10* < 10 < 10°
Lu|2HE A Qg YmA] AL o] &3t FHAU=R 100
BEA2A Y oeg 2ALE A D skim milk 10%(wH), e -
sucrose S%(wWv)Z FAE 718 BIA 25 714 el N
Qb B ISUVV) BAHE A Fig 104k § O]
Zol L. acidophilus #5-9) 73 223} ¥ mslod A T ool
o] HEl7} glovt L paracasei R L. bulgaricus &} 73-%- @ 30 L
F 10% A BEE FAE Bh PR $EBS ol
2.5% H7}3t 735l Fig. 29+ o] L paracasei T 0 ' :
A k5% A= AV R oy L acidophilus 2 L. bul- L. acidophius L. paracasei L. bulgaricus
Strain

garicusol| M= BF o139 AEFEL BHIth 9
52 2.5% FH718 B $ Fig 3ok 2ol L. bulga-
ricus A= 2 TR} 7t FE&o] HFUYo L
casei oAM= A F53 FHE YEPY L, L acido-

100

90
80

Survival rate(%o)
=S8 8583583

(=

L. acidophilus L. paracasei L. bulgaricus

Strain
. Control , [l : Eleutherococcus senticosus

Fig. 1. Survival rate of selected strains in
freeze-dry using the Eleutherococcus senticosus
Maxim extract as cryoprotectant.

: Control , M : Lycium chinensis

Fig. 2. Survival rate of selected strains in

freeze-dry using the Lycium chinensis Miller

extract as cryoprotectant.

100

9% +

80

60

Suvial rate(%6)

30

20 r

10
0

70

50 |
a0t

[k M
1 1
L. acidophilus L. paracase! L bulgaricus
Strain

: Control , [l : Angelica acutiloba
Fig. 3. Survival of selected strains in freeze-dry
using the Angelica acutiloba Kitagawa extract as

cryoprotectant.



292 A5y - AeS

philus| M e <k 10%2] 428§ 7A4E Jehdot. wet
A PR &89 B, L acidophilus$} L. bulga-
ricuso A B9 3259 Z¥ L bulgaricus$} L. casei
M B2 BIAZA o]&¥ + & AR AR
.

4. FJFEZHUAML ZA| Bzt

A FEEL HIAZ Hrisld 4L B2 1=
T 4R i NERAGMY AZRES A 2
3 7ot FEES 2.5% HUbetd FAAZY
T 488 2% 40T, 5 710% §A 8l F23H57]
oA L3t LAAD F HEEL Table 6014 g 2
ol L. acidophilus®] 735 A2 Bl 2F 6% L. para-
casei®} L. bulgaricus &) 735 % 3% A&& Z7 =
B 75 2AAM 7o AEEES A= 9
< e Ao Rold, FI|RFZEL 2.5% A8t
o ZAAZRS L8 AS$ L paracaseio A <F 1.5
% AT Z7VE el on, L acidophilus 9} L. bulga-
ricusO M E 2 1% AT ZFAshe 7332 B tiTable 7).

Table 6. Survival rate of freeze-dried cell
powder using the Eleutherococcus senticosus Ma-
xim extract as cryoprotectant after 1 month
storage period at the 40 C and humidity 70%

Survival rate(%) after
1 month storage period

Strain : Addition with
Control Eleutherococcus
senticosus
L. acidophilus 123 18.0
L. paracasei 7.3 10.4
L. bulgaricus 10.5 13.6

Table 7. Survival rate of freeze-dried cell
powder using the Lycium chinensis Miller extract
as cryoprotectant after one month storage period
at the 40°C and humidity 70%

Survival rate(%) after
1 month storage period

Strain
Addition with
Control
Lycium chinensis
L. acidophilus 123 11.1
L. paracasei 73 8.8
L. bulgaricus 10.5 10.1

g - gt

A= FIFHIA

Table 8. Survival rate of freeze-dried cell
powder using the Angelica acutiloba XKitagawa
extract as cryoprotectant after 1 month storage
period at the 40TC and humidity 70%

Survival rate(%) after 1 month storage

period
Strain Addition with
Control Eleutherococcus
senticosus
L. acidophilus 123 8.0
L. casei 9.3 9.0
L. bulgaricus 10.5 11.2

YARXSEL 25% Frisk] BAAZRE F 98
AL L bulgaricusd) A 27re] BEE Z7ME HPL
\} L acidophilus€} L. casei T\ A 7 @AME LeRTh

u2bA 7HA 2 ote) 28] A $ AL A7 HE
A HEAZ AMSE F e 7FedE Bo U
(Table 8).

2 <%

7N L7, AR, B, 2P|l 4 FEE]
A A8 FAARA BI3ARAY 98 ¢
FTANZE fAEYRY A% A AEEA "R
FEFES ZABIATH MRS wjA] o] Aok F2EZ AU}
& A9 FAEF 1650 tidte] 7 eoty], 27iA}
A L enA FE5E-2 MRS brothel] 2z} 509%(v/v)
A H7het v A oM o] B EGEE ZARIRT 7ML
71 2252 HAUVeY A L acidophilus, L. bulga-
vicus, L. paracasei, L. casei, L. pentosus TF7} 59|
Fzagon P FEES AN AF L acido-
philus, L. bulgaricus , L. paracasei £°] 433141 F
A 2ZEANME L acidophilus, L. bulgaricus, L. casei,
L. plantarum, L. lactis §°] & B3l on vz}t &
&8\ X & L acidophilus, L. rhamnosus, L. pentosus 5
o] 4uEAL V¥ FARIAR 2ACE FAHE
skim milk 10%(w/v)2} sucrose 5%(w/v)ol] A<k #&2&
25%VVE A71e A BAAR A% YEEL L
acidophilus, L. bulgaricus, L. paracasei, L.. casei7} i%,iﬂ'
Z+7} 81.7%, 63.8%, 73.2%, 78.1%% Jebch. 23
Z3 AT 988 25 40T, 5 70% 543+ 3
2F716A A XA F AEEL L oad
dophilus®] 73-%- 2ol vlsl < 6%, L. paracasei}
L. bulgaricus 2] 735 °F 3%2] AEE 2718 o 7}
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