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Abstract

This study was carried out to investigate antimicrobial activity and characteristics of Asparagus cochinchinenesis
which was steamed and fermented with lactic acid bacteria. A. cochinchinensis was prepared to steaming process
which was washed and freeze dried. A. cochinchinensis was steamed at 95°C for 12 h and dried by hot air at 50°C
for 24 h. After steaming process, A. cochinchinensis was fermented with lactic acid bacteria (Leuconostoc mesen-
teroides 4395, Lactobacillus sakei 383 and Lactobacillus plantarum KCCM 11322). Ethyl acetate extracts of fer-
mented 4. cochinchinensis had antimicrobial activities for the respiratory disease bacteria (Staphylococcus aureus,
Staphylococcus epidermidis, Pseudomonas aeruginosa and Escherichia coli). A. cochinchinensis had highest antimi-
crobial activity for the P aeruginosa which fermented with L. mesenteroides 4395. The minimum inhibition con-
centration (MIC) of A. cochinchinensis fermented with L. mesenteroides 4395 was 10 mg/mL for S. aureus, S.
epidermidis, E. coli and 5 mg/mL for P aeruginosa. The MIC of A. cochinchinensis fermented with L. sakei 383
and A. cochinchinensis fermented with L. plantarum KCCM 11322 were the same. Total sugar was decreased from
863.33+17.47 mg/mL to 722.67+5.51 mg/mL during the steaming process. But reducing sugar was increased from
99.36+1.32 mg/mL to 109.29+2.71 mg/mL during the steaming process. Total sugar was decreased to 301.50-361.42
mg/mL and reducing sugar was decreased to 27.39-62.20 mg/mL during the fermentation process.

Key words: Asparagus cochinchinensis, antimicrobial activity, lactic acid bacteria, fermentation

ME

AARZZIFHWHORIA = th7] ol dedo= vkl
" Ao =Y A& AZbe] ARSI EdE A
AU FTRAGE] Sy 4= Age Welske=
Hole HE 7l ede s Hosta glom g2yt
= WSEERAYE ool 184S del-Bdstal 9l
oF 71 E AR A 1) =2 mAEA o
PG = F4, 2 5o FE5 2 2 sge 282
U8 (CO), ©14F8ke(S0,) T 7Hd €2 T

*Corresponding author: Dong-Seob Kim, 1268-50, Samnangjin-ro,
Cheonghak-ri, Samnangjin-eup, Miryang-si, Gyeongsangnam-do 50463,
Korea

Tel: +82-55-350-5359; Fax: +82-55-350-5359

E-mail: kds@pusan.ac.kr

Received May 12, 2017; revised May 17, 2017; accepted May 17, 2017

143

T 64F0] AA o] dom olF mAMA= HH o] 10
ume] 3l WA Qa2 HAe wgt PM, 3 PM, TOE
TR Ak fEvEre] PM, & S-S WHEET 2007
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S7Fekitks 2371 1tk (Rodopoulou et al., 2014; Luong
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2016).
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S-Euetel A= Aslietat el etel L2 &AL Uk HE
o] ¥e= oA FE Hxs), ST
TEE Y 3F7] Ak Hol o] & e HoR
noem H, T Sl 7l adrt de =
THChoi et al., 2008; Kook, 2012). ] gt
asparagine, steroidal saponins, p-sitosterol 52| 274
SHrEo] e Ao 2 YERtHKimura et al., 1996; Choo
et al., 2008). Steroidal saponins> THHS o7& C
albicansll 3l @A+ a37F lom HAdSS dov|=
S. bovis®] Z71874E AT + Atk A7 JoH -
sitosterol®] 7-%- S. aureusll T3l FdBAdo] U= AL
UER THWang et al., 2000; Yang et al., 2006; Saeidnia.,
et al 2014).
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Mol E2]g Leuconostoc mesenteroids 4395 (Kim et
al., 2011), Lactobacillus sakei 383 (Kim et al., 2011) =L
2]3L Lactobacillus plantarum KCCM 11322& MRS broth
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H% Pseudomonas aeruginosa KCCM 113283} 57| &
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paper No. 2)3Fth ZF o 0.5mLel 3,5-dinitrosalicylic
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535 nmol|A] FEEE SA T AE2 33 wHEste] 4
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o&Ago] MAE Aoz Yelon ol 552 53 &
480 = ZAor HiH ZYHEH SR o9

Shako] Z71%207] W&l Ao 2 AeE th(Alvarez-Suarez
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Table 1. Antimicrobial activity of steam pretreated A. cochinchinensis fermented with lactic acid bacteria

Extracts Concentration Inhibition zone
(mg/ml) S. aureus S. epidermidis P. aeruginosa E. coli
25 + T i N
ESAMY 50 i o o o
100 ++ +++ +++ -+
2 * i ++ ++
ESAS? 50 N . i o
100 ++ -+ +++ ++
25 + ++ T+ N
ESAP? 50 ++ ++ +H ++
100 ++ +++ +++ —+

+: 6-10 mm, ++: 10-14 mm, +++: over than 14 mm

YESAM: Steam pretreated 4. cochinchinensis fermented with L. mesenteroides 4395

YESAS: Steam pretreated A. cochinchinensis fermented with L. sakei 383

JESAP: Steam pretreated A. cochinchinensis fermented with L. plantarum KCCM 11322
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S L. mesenteroides 43957} A= T 1241710 HAUS
2.20+£0.05%Z L. plantarum KCCM 113222] 1.57+0.05%
B} 28 S Yehfith
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Fig. 1. Antimicrobial activities of ethyl acetate extracts of A. cochinchinenesis steamed and fermented with lactic acid bacteria. A:
Antimicrobial activity of ESAM, B: Antimicrobial activity of ESAP, Concentration of the 25, 50, 100 mg/mL.

Table 2. Minimum inhibitory concentration of steam pretreated A. cochinchinensis fermented with lactic acid bacteria

(Unit : mm)
. Concentration (mg/mL)
Extracts Strains
20 10 5 2.5 1.25
S. aureus 9.08+0.38 8.33+0.29 7.67+0.29 7.00+0.43 -*
ESAM S. epidermidis 8.92+0.14 8.07+0.40 7.5+0.50 6.67+0.58 -
P, aeruginosa 9.83+0.58 8.83+0.14 8.33+£0.29 6.67+0.29 -
E. coli 10.50+0.87 8.67+0.77 7.33+0.29 6.50+0.50 -
S. aureus 8.75+0.43 8.33+0.58 7.83+0.29 6.75+0.25 -
ESAS S. epidermidis 8.83+0.29 8.42+0.38 7.33+0.58 - -
P, aeruginosa 11.17+0.29 9.33+0.76 8.33+0.58 6.83+0.29 -
E. coli 9.67+0.58 8.25+0.43 7.17+0.29 6.67+0.29 -
S. aureus 9.33+0.58 8.67+0.29 7.83+0.29 7.33+0.29 -
ESAP S. epidermidis 9.67+0.29 8.33+0.29 7.67+0.29 7.17+£0.29 -
P, aeruginosa 11.924+0.38 9.33+0.58 8.58+0.52 7.33+0.58 -
E. coli 9.50+0.50 8.67+0.29 7.50+0.50 6.50+0.50 -

* -: not detected, Mean£SD (n=3)

YESAM: Steam pretreated 4. cochinchinensis fermented with L. mesenteroides 4395

PESAS: Steam pretreated A. cochinchinensis fermented with L. sakei 383

JESAP: Steam pretreated 4. cochinchinensis termented with L. plantarum KCCM 11322
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Fig. 2. pH and acidity of A. cochinchinensis steamed and
fermented with lactic acid bacteria. @: pH, A: Acidity, A: Steamed
A. cochinchinenesis fermented with L. mesenteroides 4395, B:
Steamed A. cochinchinenesis fermented with L. sakei 383, C:
Stealmed A. cochinchinenesis fermented with L. plantarum KCCM
11322.

7} 2 ApolE HERHA 934
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T T HES AEwe] £ 2 AT B A=
Table 42 YR UTE S5 A § F3°] 863.33 mg/
mLolA 722,67 mg/mLE ZHAasten wa F 301.50-
361.42 mgmLE A4Stk UdE-S S5 A2 T 99.36
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Table 3. Moisture and crude ash content of A. cochinchinensis
during steaming and fermentation process (Unit : %)

Treatment Moisture Crude ash
NS-NFV 90.88+0.04 0.90+0.08
S-NF? 90.16+0.09 0.89+0.10
S-FM? 86.28+0.15 0.91+0.08
S-FS¥ 86.43+0.23 0.92+0.07
S-FP 86.42+0.09 0.89+0.03

Mean£SD (n=3)

YNS-NF: Non steamed and non fermented A. cochinchinensis
YS-NF: Steamed and non fermented A. cochinchinensis

IS-FM: Steamed and fermented with L. mesenteroides 4395
YS-FS: Steamed and fermented with L. sakei 383

S-FP: Steamed and fermented with L. plantarum KCCM 11322

Table 4. Total sugar and reducing sugar in A. cochinchinensis

(Unit : mg/mL)
Treatment Total sugar Reducing sugar
NS-NF 863.33+17.47 99.36+1.32
S-NF 722.67+ 5.51 109.29+2.71
S-FM 301.50+15.22 27.39+5.03
S-FS 329.42+13.19 47.96+1.80
S-FP 361.42+14.75 62.20+1.43

Mean£SD (n=3)

YNS-NF: Non steamed and non fermented A. cochinchinensis
YS-NF: Steamed and non fermented A. cochinchinensis

9S-FM: Steamed and fermented with L. mesenteroides 4395
MS-FS: Steamed and fermented with L. sakei 383

%S-FP: Steamed and fermented with L. plantarum KCCM 11322
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