K ESH
2014 429 H

REBERRER

Journal of Food Science and Technology

Vol. 32 No. 5
Sep. 2014 41

doi;10.3969/j. issn. 2095-6002. 2014. 05. 008

X EH S :2095-6002(2014)05-0041-05

SIARE ALKE Sl X208, 55, FURRTE RO A IR S B p 2 e PR WEE. B R BOR 41,2014 ,32(5) 141 -45.
El##E2E REN Dayong, WENG Luchao, LIU Hongfeng, et al. Factors influencing in vitro cholesterol removal ability of lactic acid

P

e [y =
R

bacteria. Journal of Food Science and Technology, 2014 ,32(5) .41 -45.

FL B2 T 4 S B i BB 2] B2 B =2 lin (& 35 7F 52

EXE, #BA,

x| AR
(1. FHRLERF ity TR, T4 KA
2. EHRKFE IMEFFR, THh KA

BE=, KkL', #HWF

130118;
130062)

W E. TR T YraslB AR IR B B e 4 AR F IR R R E e B B R R 3R A
pH AEFe 3T Fnt ). &R A, LR ARG GEREN RE LR R EW P, AR LG T, RRA
MO ) 2R R % BARE BB REREA 4 ~6 mg/mL, BEE B R B HE A 190 ~230 mg/L, 357
HAnds pH ABAE 5 ~7, MRS FR a8 11 ~23 h B, SUBR B A B B9 48 1 3%, 34 %) 50% VA k.

XEEE. LB, ImEEE, ¥wEE, kI
FESES . TS201.3

JOEL T 2 il L A7 0 v I g A e 1) R AR
HEUIIEZ. I RAFFE B, BIH K OF 4 T
1 1 mmol/L, & ok SE T B HE R e 2 36 i 359% .
T AR [ P M R B T 5 92 B LR e ko I L
H R A AR 18 KR LR v & I L
il iy ELAT ARG At ¥ AL T P O VR . B R, B
NG T — 50 2L P A1 I ] s ) S 56, H 1Y)
FE T e BT Bk, T & T RE I L R R o
T FH AR 22 D 2R AR AT LA i 2L 6 1 o) L [ 1 )
Wi e T, 491 G O ] e B R R vk B 5 3R L9
URHY pH L FLBR A BRI AR . A AR ZLIR
PRRRTEANRI ARG I3 55 T IR SN ik IR [ B R 7 ) 5 i)
T WESE , B 7E B LR TR i H4E R A T e FH ) e A
A, MR EA 25 A PR R RS A

1 MRl57AE

1.1 ##
1.1.1 SUBRHE & A

SCVEHL 6 FPELRR T R M FLAT A TR ICFLAT I
PRANFDE AR ZEM KT A8 ICFLAT 3 7L B2 WA 18
PR FLAT IR BB ZLAT 18T, 39 03 Rl R St
225 T RE2E BT

W H . 2013 —09 —30

XEkFRER: A

1.1.2  FE3KA

MRS 5553, & B A Y A w4 s v E
AT BR N 5 5 0 st b 5t A BRA & At 2
FER AN IE e . —H WA (95% £ S A AL AR
PR AR A — F 35 Ry A3 B k.
1.1.3 B H

DHP-781 %l 6 & 15 3= 4, W Jb BEy7 28 bk )5
722K B BT, B G A AR A F] ; QL866 Hl
Tie i 7 7 1R A d, VL 95 MR DL R A R/ 7] SW-CJ-
LFD B TAE &, L3 A FR 2 /s DK-S28 %Y
KR, LIRS A R .
1.2 PREERERENES X

JOEL 5 ke 0 S 9 e SCHR kAT ) 3
RS M. BLO.5 mL 1535 24 h J5 M FLRR W 15
WG, ARSI 95% .15 3 mL. 0.5 mol/L
KOH % 2 mL, {5577 1 min J5, % T 60 CKIH
B AL 10 min 5 BUR VTS E. B IS LS
JIAS mL 1E O, Wel A2 3% 1 min $E1T AL, K HL
SEA SR B LR WAR T ) — Tk v R b, iR
10 min JEMA 3 mL 7K, IR PR35 1 min J5HHE 10
min, G )EER 2.5 mL FEBRK TIXE D, BT
80 °C /K VA HRIM IS K 2 TR ER B8 | B A

ST . FHRAPHE BRI H (20130522175TH) 5 5 A4 K2 Kz R R B3 34 (2012) .
EBRIN . ALK, 5 Rl Wt EEME SRR 7 .



42 B A RHAROR AR

2014 49 H

4 mL SRR HIEE AR, IR R 1 min J5#E 10
min, fITA 2 mL BRERWEWR IR 1 min, #EGHEE 10
min J&7 , F 23606 BE T E I 4 550 nm A 0 0 ' B
R s AL T s 5 08 s B s o i 2 Dy R 4R A T e g I
1.3 fRERZLLT

TR 5 S A 30mA 5 mL &R
HFEHE 9 1.0 mg/mL B MRS-THIO 55535 /3
SIFEHIA 0.05,0.10,0. 15,0.2,0. 25 mL £ JJH [#
R {1 o v B A 20,40,60,80, 100 mg/L,
RGN e P [ e ) 0 D L o B A A Sl R
[ e o VA, PN A b S W' B 2 il il 28, T A5 21 i
LR N1 R, T [ A O e L Y
Bt (1) T

AR B LR/ % = (1 -p,/p,) x100, (1)

K (1), p, M HEFRE B VS A e T
WL 5 p, A e 1 5 6 vl i LT I ) o e
1.4 PBELFRERE X FLER B P4 AR E B2 RE T ROAA 58

S 5 mL &4 170 mg/L fH [ E% (5 mL
MRS-THIO 535301 A 425 wL £:#) £ MRS-THIO
RiFRHT 6 i e i, S AR R 4 531 5 05
HWKIE 4 0,2,4,6,8,10 mg/mL, RS ALY
3% M HE R, B Fh AR B FLIR R A B SR LT 37 C
FEYRAR TSR 24 h B0, 5 mL 353505 FLIA T s
DI T P 0 e S 4 ) I T e o R . A
AN LR TR 1) e L T P B e oM 2 I 6 R,
1.5 MEEEREREMREREEESE MR

A3 i AR ER B MR R 1.0 mg/mlL ) MRS-
THIO K775 5 mL F 6 T35 A, 1550591
hn A RE [ EERE W 75,175,275 ,375,475,575 wl. £H
[ R R EE A 30,70, 110, 150,190,230 mg/ L, 357
FERFR LAY 3% B HeFh fEfs o FLRR B I 15 77 3
T 37 CHIBAE 5% 24 h, B0, 5 mL 55355 I0FLIR
T VR T PN ) e e 1) I [T et o v

1.6 HEFRETE T 2L EL = P4 B Bl ER AL T OB 5

7 STt il as 3 & 41 170 mg/L
JIEL [T s ) B R B F 9 R 1. 0 mg/mL ) MRS-THIO
RigRdk 5 mL, BEFNE L 3% ROFERI 3D R e b
EFLRE AR T 37 CHEIRA T 3R 3,7,
11,15,19,23,36 h. B 0.5 mL 555 5 BRI H i
YRR P 5 R T T e ) %) I T o v
DIAS B LA BT %) e L T P 5 Ry 2 I 6,

FEC36 SR AN 1 mL AHER R E
1.0 mg/L i) MRS-THIO 537 KL P40k 3 41, 4% 3%
LRl BERh 5B S FLIR 1E B9 55 37 35 T 37 ClEIEAR

I REE2,4,6,8,10,12,14,16,18,20,22 24 h, Bt
0.5 mL ¥ F G FLER B _LIE WM 5 mL 2818 K Fi
FE, B 20 6O BETHHAE 600 nm % K Ab 0 52 e 5 B
1B, DAAS 5 L AT 1 v LT B35 5 A Sy 25 I R
2 A K £k
1.7 EEFEAS pH EMREEEEsE AR
RIS A 170 mg/L B [ B 6 AE 3 57 4 ik J3
1.0 mg/mL ) MRS-THIO 5354 5 mL T 6 2+
PR e A 2 PR pH {E R 3.0,4.0,5.0,
6.0,7.0,8.0,%% 3% He P, 458 J5 5 2 FLIR 1A 1) 15
FEHT 37 CHEIRAR %R 24 h, 0. 5 mL 55355 19FL
PR TR VR L T Pl 2 Y000 S 2 ) L[] P Jo
TVREE 25 PN RO AN S SRR TR A e I [ 77 .

2 FHRS5HMH

2.1 fREHZESHT

EAHER FEHRE M 1. 0 mg/mL A MRS-THIO
R SR BE T S S 2 e A () 1% D e, 4 BRI s I
(T 2y D R W B AR B (A ssg ) VAR,
A8 A s Ay JIEL [ 2 3T B VR E (mg/ L), S TRIAR T 42
DL 1.

0.09
0.08 - 4=0.000 0142-0.000 18x+0.000 54
0.07 - R*=0.955 43
0.06
0.05 -
0.04
0.03
0.02

W OGEE

*

0 20 40 60 80 100 120
pUIAEE) fmg 1)

BT ARifEiZk
Fig.1 Standard curve

2.2 PBELFREIR BE XY 2L ER 1 B4 B E B2 B8 1 B B N

JIEL R J5 Y o) 2L R P oA L I P e ) ) S e 23
FULE 2. mE 2 A%, BRER VR BEXT 6 FhALER R A
WEVEE I 2 BRI R IS FLAT IR | VB R AL AT 1 B
5 I ER Fo v B 488 i, ko FIEL 1 ) o5 fie i ) 2 2
RS T, 78 IH AR B E R 4 ~ 6 mg/mL
BF, %o AL S A 2 Bk BE T Ok B A R, 43 R
23.1% ,33. 8% ,38. 2% . 4 M 7 [ o R B P38
P, 3K DU e R X I s 2 i R S i A8 e R R
LT BRRN BRASEZLATTREAS I IEL R Bt L 3T e )
EBRBE ST B, KBRS0 N 32.6% ,31.0% , G/ A
RELAT , 25 i B BRI (P <0.05).



LERVE SRR

AR 55 457 - LR AT A4S i JEL [0 e 4 52 ) DR 3RO

43

< 30} :
25
& 20 N Y
s §5§ g §
\& , i
10 §'o:« : &
N : &
SHEA N &
oLl N - N
0 2 4

B R REFLF R O BRI SLAT i o 2R
BfERFIT R B FEIRTLAT A B BEERLT A

a

p(AHER) (mg -mL™")

P2 JEER o e v o L [ e 25 AR 3 ) 52 )

Fig.2 Effect of bile salt concentration on cholesterol removal rate
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Fig.3  Effect of cholesterol concentration on cholesterol removal rate
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Fig.4 Effect of medium initial pH on cholesterol removal rate



44

B A RHAROR AR

2014 49 H

JERGEBE pH {ELAC 3, XoF FEL [0 Pt ) 3 i 8 0 S
J& R A pH AE 6. 0 1F, Xof JH [ W2 4 2 B3 ik B ok
{.30. 0% . FRABEZURT T 7E HH PR PRI b xR T e 1
fiftBE 7 Fc ik, 7E pH A 7.0 B, X AH [ B 11 25 B 2R Ry
26. 1% .
2.5 IE5r A iE) X 2LER P4 B B B AE T AU 2

6 P2 IXFLRR I A A= K MR ILIEL 5, LR TR A 19
IR TD X A AH [ i BE ) i 2 45 R UL 6. i K] 6
AT BRTRAC 9 A A I ] X L 46T 152 4 5 A BE ) AT %
SO, A BEFLAT IR PRI FUAT I P IR FLAT I e

}55% 3 h IR E R K BRR53 0 R 37. 0% ,36. 1%
29. 9% , Fifi 5 PRI BR 2B B B ] A 388 M , 33 3 ol 7 Xo) L
P11 X PR AE 1 ¥4 Firsn  7E K5 9% 11 ~ 15 h iR
IR B A A 2 R R, b s IR R Y 25 R R 43 R
43.0% ,43.6% ,41.7% . FEpERE BT E | K
ZWEFLAT BRI 7E 55 3% 3 h IS R B ) 25 BR 2 40 1 R
31.0% ,32. 1% ,30. 2% ,fE55 5% 19 h J5 X AH [E B A
FBRAE Sy N, K5 FE 23 h J5 25 PR AR T
) L I N R R S s o [ B | B =R )
39.4% ,43.0% ,43.3%.

18 20 22 24

147
12¢
—— BEFLAT i - SRR I i —h— 3SR
1.0 X TEICTLTF R % ERILT N —8— RSIFAT W
i 0.8+
2
- 0.6_
04r
0.2r
0
2 4 6 8 10 12 14 16
t/h
K5 6 FFLERHTE MRS-THIO 15373 A 1 AE KA 1
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Factors Influencing in vitro Cholesterol Removal
Ability of Lactic Acid Bacteria

REN Dayong', WENG Luchao',

LIU Hongfeng”

ZHOU Tingting' ,

ZHANG Zhenye', SHAO Lifang'

(1. College of Food Science and Engineering , Jilin Agricultural University, Changchun 130118, China;
2. College of Veterinary Medicine , Jilin University, Changchun 130062, China)

Abstract; The aim of the present study was to evaluate the in vitro cholesterol removal ability of different

lactic acid bacterial strains. Single factor experiments were carried out to explore the influences of oxgall

addition, cholesterol addition, medium pH, and incubation time on the cholesterol removal ability of the

strains. The results showed that cholesterol removal rate was significantly affected by the above factors.

Under the same conditions, considerable variation was found among lactic acid bacterial strains with regard

to the ability to assimilate cholesterol from a laboratory growth medium. Generally, the highest cholesterol

removal rate (more than 50% ) was obtained under the condition of the oxgal concentration 4 —6 mg/mL,
cholesterol concentration 190 —230 mg/L, medium initial pH 5 =7, and incubation time 11 -23 h.

Key words: lactic acid bacteria; cholesterol; influence factor; in vitro
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