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HCGRAE : AHYIFUTE YW1 A= M Ab 2 W5 K BRI 43

7= MAA N ZE MR , 2R W O 187 e B 326 X 6 1 2
PEEATILA , LADIER s e o 2 A 356 1 4 M b =2
B 7, Sy A T A i P ) IO P B Rl

1 #MR5EFE

1.1 M5

i FLAF# YW11 ( NCBI ¥R 5 : KM265361 )
3B T VU R R i, A PR S50 % R

=% £ (trichloroacetic acid, TCA) 2 b FL
Wi 2 2E0E L0E RERE R RS E AR JRE N
W BB I B LR VR IR | EE R TJOOK LY
SRy al, [ 2545 A AR A FRA F

CR21G I 2 57 5K 35 3 v R 2.0 L, H A% HITA-
CHI 23 W) 5 EIx800 AU bR, 36 11 A & A BR 2
F]; MLS -3750 AU 2875 K de , H AR =34l
S20 RIKCNE pH i1, bR R - FE ] £ A W] THZ -
D RUEERE SR, L —fE R A R A ]
1.2 EFFEREH

B m B 3E HE (semi-defined medium, SDM ) J&
H B 7K 1000 mL B F % 10 g BEREAUE 6.7
g K,HPO, 2 g .C,H Na,0,-2H,0 5 g CH,COONa 5
g.MgS0,-7H,0 0.2 g MnSO, - H,0 0.05 g % %] b
20 g 3 80 1 mL,1 mol/L ZMRIEW MY pH H =
6.6,121 C K 15 min 5%,
1.3 EWIAFE YW1 EPS B4 B32EL

VR FLAT B YW1 3% 2236 L AR 5 $Fp &
SDM K53t 37 CHERF 16 h, KIS H )G, T
100 °CZKIEHEY 15 min, LI 3% 0T BEAF7E 0 Kt 22
WEROBES . R B T AY EPS 2% Sahlan %557 1907
AT BRI, AR FLAT R YW1 A EER
AR 4380 80% () TCA, V835 TCA Jfi & 4 %k 3|
4% ,FHUBTHFE 2 h J5,4 °C,10 000 t/min, & 0>
45 min, BBR AR P A A, K LIS W
B ok A FIS W PIRAR TR oK B, 4 C e
12 h,10000 r/min 4 °C , 5.0 30 min, JHZEHEKE
DUVE , B A4 F# & 8 000 ~ 14 000 u B &4
i, & 8h He— IR ZEIRIK BT 24 h'°),
1.4 EPS £ElE

KA - BRI E EPS & &, DL 454 N
FrRUEdh , M2 490 nm ZERWOCREE(E . AR S8 45 1)
HAFERRE I £ (015 7 F2 A .y = 0. 007 Sx —0. 006 3,
R*=0.9991,

1.5 AREEZRITEHEAFE YW1 = EPS K20

EPS 77 5 AU T 77 EPS UAEY A 5 1Y
LRI, 5 % Tl i i A 0 T Ak 1) A S5 R
BT XTI YW1 REESAEAR 1 8 4
PR 28 (AL 5 7 35 1% e VA B L o vk 3 | 2R %
Pt B e ORI | R R R BRI G
pH {) 53 SIHEA TS

PLEPS FEE N FE R, LA SDM 55337 3k JLRf R 55
F K SDM 85 77 56 Hp (Bl U5 (BB ) 0 9 DA S5
OFLIE CEFUNE 222000 E0E R A e ik
LW B B 0 ) R 5,10,15,20,25,30 ¢/L; %
SDM 3% 5% rp iy ZUUR (JR AR R ) 43 301 DA 4 a1 K
AR R AR R AR MR AR I R ;
BOK 8 A R o vk B 43 518 5,10,15,20, 25,30
o/ Ly SEHUERN 9 1% 2% ,3% ,4% ,5% ,6%
(HAth K W4 . BRI 37 °C, LTS [E] 16 h,pH
B 6. 6) ; BEICR BRI 4358 22,27,32,37,42 C
(HAt % B 45 0F A B 19 , K BERSHE] 16 h, pH {E
6.6) ; PEHULBERT[A] 7351 R 6,12,18,24 30 h ( HiAth
KA i 1% , REEEFE 37 °C,pH 1 6.6) ;
YRR SR EWI IR pH (E 00 4,5,6,7,8,9 (At &
B4 1 PP i 1% , & e BE 37 °C, & I B[]
16h) .
1.6 ZKFEZREEIT

ShA PN R SIS, BT X R AR ) LA R YW1
Jush P R R 2 B Ly (27) IE3SIR IR, 7 E
A SEE Y [ 1i5
1.7 MMNEREIEZTT

FR A i) 1 18T A A 23 B ) PR ( Box — Behnken de-
sign, BBD) , i1 Design —Expert 8. 0. 5b #{F %111
o7 TR, WF A LRI YW1 7= EPS Wi fER
FEScE, 1S B IR A )G A B8R S5 B A5 AR
AR,

2 FR5HMH

2.1 AEBEEMZmMER
2.1.1 # Rkt EPS F28%m

WU R A A KR i B R R MR &,
FREIA Yl 2R A7 A 25 5, PR 0 A )
iR VR A4 )R B A e AR L 22 57 L o T
T ol AR IR, 0 16 6 AN ] ik YR (4 R L SR
Wi REWE FLVE 22 2P0E CEFLEE) #2 20 o/L BN &
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Fig.1 Effect of different carbon sources on yields

of EPS from Lactobacillus plantarum YW11
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Biger A EPS B H - EAATE R EH 25, KPR
B BRIRES , EPS 7= 85 5 4 59. 98 mg/L, Hk h 22
ZEWE FATE LE R, LR R 13. 62
mg/L, AFLAAELE R EEZURE, T e R Bk
ARBAR, PR, BEREZUBEVE AR 24T T — 2P 5T
2.1.2 ERREREA EPS 20 %0

B 55 i R X EPS 1 A it A 2 B B Y
WA Sy T A5 S AR 0 LB O o W, 4 3 AN )
AR B 9 FLBE (5 ~ 30 o/L) WA E] SDM 1 35 5L
SR ANE 2,

45t

~
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Fig.2 Effect of lactose concentrations on yields
of EPS from Lactobacillus plantarum YW11
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15 g/L I JEPS {477 1 15 3 e i (44. 74 mg/L) . 1E
UM o e BB AR, LW 150 (ol A 0 1) 2R IR A
Re st R ICE , MCET EPS Y7 S 5%, B & LM
VR BRI, BUEYI R AR SE R, EPS 1Y)77 I RD

K0, MFURER R U R, TR TS A
YRR C/N, ERA K2, EPS 1Y A= 32 241
il , RO EBEZ TR, SR IRCELE BT 15
o/L AT R — 20 5L
2.1.3 HIBEPS ZE4I%m

RUR Y F A A A A i A R A A4
BEARR Khgfm, T 0k B R iE A Y LT IR
YW11 7 EPS BRI, 73 038 H 4 FhoAs [ 200 (358
MR SR R R SR MR JBRER TR #5210 /L
{8 T F vl B A SDML B % 25 v i) SR 0T, 485 R
K3,

1501
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0
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Fig.3 Effect of different nitrogen sources on yields

of EPS from Lactobacillus plantarum YW11

HE 3 LAY EAE YW1 A 4 FpAE
TS R IR AT AE ™= 4= EPS,{H EPS A=A & 2
5o Hod AR P WRER  EPS 7 i f
120. 01 mg/ L, FyR Ay AR 1 M 58 2 1 R, A
()= e Al A 46. 57 mg/L, PRI % K 526 1 %
YENRFIRIEAT T —25 5056
2.1.4 SRR FRES EPS &M "

IR TRV EEXT EPS G A 4 252,
R T AR BB K S R T VR B 3 i R
[Fi) o e VA B2 1) R AR 1 R (5 ~ 30 g/1L) B E) SDM
RrFedkrh R 4

il 4 Bl R LR 1R BT R VR B A3 N, EPS
= R R AR AR, YR AR R T e v o )
15 ¢/L B, EPS 477 53k 21 5 K (109. 82 mg/L) 5 7
15 ~25 o/L i ¥ B2 Bl N, EPS 97 i AT AR E
SR 24 2k 2488 o1 B v I | EPS (1 72 i A I AT
£ 30 g/L 4 100. 84 mg/L, Li 2 F5¢ts % 90 71K
JE M BE IR AT AL HE EPS 77 A= T g o vk i AU UR
i EPS F7= A4 NI — 2R H C/N XT EPS B4/
HHEEERW, ik, E&H 15 o/L MRS E AR

pEPS)/(mg-L-")
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Fig.4 Effect of soy peptone concentrations on yields

of EPS from Lactobacillus plantarum YW11
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Fig.5 Effect of inoculum dose on yields of

EPS from Lactobacillus plantarum YW11

HE S5 AT, BEE SR A 3G N, EPS 7= 2 5
B TG BRI S e R &R 3% B EPS 1
PR EI R KK 45. 04 mg/ L, TEREFI R L F) 6% I
EPS A7 & 4y 40. 83 mg/L, /- T KAE R/ IME 2 6],
HeRb i R, R BRI & BRI AE KA P, R AR
JEat R, e S 2 DRE 3R BT AR I 52 R EPS
(IR ) I, AN T B ARG EPS 1 77 i 45 3 b B o
N DU 2 S AN TR AR AN IR A e AR A A 3
KU N ER S A R RGBSR ot R &S
JAFBIAEE & Ak Z P BN I 5 804k K E Z
AR TG PERR AR, R b ok P 2 b o 3% R AT
R o

HErC
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Fig.6  Effect of fermentation temperatures on yields

of EPS from Lactobacillus plantarum YW11

M 6 W LIE b A AR B T A 3L
FFE YW11 [ EPS 7 i S22 BT J5 B AR A i 34
1E 22 C I}, EPS (7= &AL 41. 08 mg/L, AT HE
THEYI 2R T IR GACE =), &R B
AEVRRA A G202 | TR BT v AN /57, DTS e Tk
AR ) EPS (05, [F AR S R R =
IR A R BRI S, 23 S 30 EPS /7™ i [
%, Bl & BRI, EPS (7= 52 didh hn | 7
32 CHFAF] B KN 47. 60 mg/L, {52 [t 5 iR 5 4k
ZEHEIN,EPS (77 LT B3 7E 47 C A EPS
PR 39. 17 mg/L, 3X A fg& 1 T & BEIRE i
15, e IR AT Bk, HREE o S A5 25 I M R
RS IE S RN, S B AR R ek
B il K TR M 32 °C
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Fig.7 Effect of fermentation time on yields of EPS
from Lactobacillus plantarum YW11
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T AT LA B AR FLFTF B YW1 AR K
(6 ~18 h) , B & BENT[A] A L4 EPS 1Y 7™ hit 4
Kt B, 76 18 h BF, EPS 19 77 1 ik 81 f >
46.51 mg/L, #R1M7,18 h J& ,EPS 7= 5 S 90/
TR, B K B R] AR EEE K EPS B R T AR
SE {636 h,EPS 74k 44. 48 mg/ L, Rt & I (]
#°h 18 h, Zhang 2L Wang 2 ST BIF 9T % PR
R W [A) /Y ZE 4, AE ) FLFT I C88 Fil 70810 Y
EPS =it ¥ R B R R S IR HEW X T R T

LIREF AL A 53R S R A 2 DL R R R
BAN B A T T R A 2 R 0 T TS
2.1.8 pH &t EPS /=& 9%

B R A G pH E A Y 701 12 (1) 2 IR 3R B
R IHE SI2E S48 AR , pH (B0 i A28 R 35 1 T
[ R A D r AR . IR pH {E T EPS P2 Y
AN 8

M8 0T LI FEANE Y pH (E T, M FLFF
P YW1 EPS (7= 54 AR, 78 pH {E R 4 B,
EPS ;= & A%, 3%l BE S i FAIK pH B T B ik
(AR, NI EPS 14433 ; 7€ pH {H 6. 0 B, EPS
(77 Bk B e Kl 42,99 me/L, BF9E B, 16 pH
5.8 ~6.2 I, FLE W EPS & Wi i K, % pH

2016 -1 H
45
4ot
0
.iﬂ 35+
7 —_—
30+
£ ¢ T
QU
25+
20 4 5 6 7 8 9
pH{A

8 pH (EXTHYFLATE YWI1 EPS #5201
Fig.8 Effect of pH on yields of EPS from
Lactobacillus plantarum YW11

ERRRAR , 2 S8 2 A i TR ER R
I i R B AT B2 B LAS T Shu 2 HFST & B, 1
AWI7= EPS W iGE pH EAE IR R ; LS, &
pH {HAKZETH & EPS = RN o 2% . Rk, 1
B pH {H 6. 0 #E4T F —255250
2.2 EXHBHELZBREFERENE

TEFA N RS2 u B nl b 52 i R 4 LA B i
ShZHER 6 R (KGR EWE pH (A %
Fig | FLWH vk | R RS B) | & L ) R AT —
HKOFIERC I, 453 sk 1,

F1 TKFIESSAER 2 HE (EPS i S 22 i

Tab.1 Experimental design, results, and intuitive analysis of two-level orthogonal design
2 p(FLH) / p(RIEHEMWR)/ Rt/ o TR/ st A]./ - p(EPS)/
(g:L™") (gL % < h (mg-L")
LA 1 5 5 1 4 32 18 1 43.65
S 2 5 5 1 6 47 36 2 68.76
S 3 5 15 3 4 32 36 2 60. 21
S 4 5 15 3 6 47 18 1 75.59
SIS 15 5 3 4 47 18 2 44. 89
S5 6 15 5 3 6 32 36 1 49. 61
ST 15 15 1 4 47 36 1 79. 68
S5 8 15 15 1 6 32 18 2 95. 56
BifH 1 62.05 51.73 71.91 57.11 62.26 64.92 62.13
¥ifH 2 67.43 77.76 57.58 72.38 67.23 64.57 67.36
&= 5.38 26.03 14. 34 15.27 4.97 0.36 5.22

23 IR, 25 FAI Y 1A 2 FoR 1 KER 2 IKF

SRR, 2% X EPS 7 i 5 ) 1) i 24
RENMEIN K TE AR TR AR pH (LR
BRI TR B A IR IRLIEE R RN ], S BRI 5 d
FH 3 AHNER(CREEARREWRE pH {H 127
i) M B G T o R 7 TS 1 — 22 0T

2.3 EWIFFE YW1 7= EPS EE &0 E X 89
M E S g R

I BBD JFHL, B3T3 P 3 7K A i 7 1 43

Wraemy . 3i@ 3 Design —Expert Wi W 1 58340 140 #T

AT AR (WL 2), IR G E AR %
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HCGRAE : AHYIFUTE YW1 A= M Ab 2 W5 K BRI 47

J& pH fH AN 3 N ER Sy A&, L EPS 7 i
((FSLEIVAIER

Z%2  Box—Behnken #3177 % X i 7 {EL

Tab.2 Box- Behnken design and response values

X, X, X, Y

LI

oy p(KEEAM) pHIH e/ p(EPS)/
5

/(g'L™") %o (mg-L™")
1 5 4 2.5 35.33
2 20 6 1 89.77
3 12.5 6 2.5 124.57
4 12.5 4 66. 82
5 12.5 8 91.13
6 5 8 2.5 49.77
7 12.5 6 2.5 129. 87
8 12.5 6 2.5 127.57
9 20 4 2.5 85.95
10 12.5 8 1 76. 04
11 12.5 6 2.5 119. 06
12 12.5 4 64. 48
13 20 6 4 119. 06
14 12.5 6 2.5 123.97
15 5 6 4 49. 58
16 20 8 2.5 121. 57
17 5 6 1 43.93
2.3.1 ZBHBEAGEIT LR EHHSH

B EPS B = AE KW N {H , Design — Expert I i
TATU VTR A B 45 78 S X ) 1o L A9 52 ) 1y 47
PR R

Y=-282.06+11.78X, +77. 12X, +44. 4X, +

0.35X,X, +0. 53X, X, +
1. 06X, X, —0.45X; —6.57X; —10. 58X, ,
Hrp Y (H£7R EPS f7/7 5, X, (X, X, 70 3 3R s R EL
HHPRBE R E pH [ M 3 MR, T E
MR 45 P28 1) 8 3 P an 26 3, 78 SE e I K
RN B F B 119,79, B0 B 2%, pRE Ay AH
KARER =0.932 8, RAMEEREET 1 UERH R 22 1952
/)N W2 R BT DL MR ADL EPS 1Y A i ik
o BIERE RN 0.985 3, Ui 98. 53% (11 )i
HAAE AT DUHIZIR RN . R F =2.11,P
=0.241 6 >0.05, RPN B2, T R HOC R
K BEFE A WS PRAE B, LA B0 156 B [al 05 0 R )
PR RAr, Wl i FAE, 0T U B AR H &R
X EPS 77 15 32 U A+ R AR R v
JE pH {8 bR, Hrb X, FIZH I X, X, X, X, %
EPS 77 &5 (9 52 W 7E T 355 X, X, R XD XS X R
EPS " 5 i il 2

3 EATTRERYIT 22T
Tab.3 ANOVA analysis for regression equation

KiE  EHM AmRE ¥y F1H PE  BEMH
R 17558.30 9 1950.92 119.79 <0.0001 = =

X, 7 065. 43 1 7065.43 433.82 <0.0001 = =

X, 923.02 1 923.02  56.67 0.000 1 ok

X 342.77 1 342.77  21.05 0.0025 *
X X, 112. 10 1 112. 10 6.88  0.0342 *
XX, 139.76 1 139.76 8.58 0.0220 *
X, X5 40. 68 1 40. 68 2.50  0.1580

X3 2696. 10

—_

2696.10 165.54 <0.0001 = =
X3 2906. 038

—_

2906.038 178.43 <0.0001 = =

—_

X3 2393.82 2393.82 146.98 <0.0001 * =
% 114.01 7 16. 29
RPI 69,87 3 23.29 2.11  0.2416
iz 44.13 4 11.03

BA 17672.31 16

# FREFEFE P <0.05; % * FREFWEHE P<0.01

2.3.2 RE@ R AAER ST

K9 2= 11 & H Design —expert 8. 0. Sb #4543
DG EIPLEINAAPSE =R S I o E S NS . A s o
AR — SR K- [ 72 D i), HAR AN 2SS
EPS " i (A H A2, S 2RI B R A
PRZ A A A 25, 15 3 i A [ R 52 AR
LTS N

i1 9 WA MY A5k R B IRR , R RS
HERBT R pH (P32 BAE ] W35, 5 3eFh
e[ S %, R LA R o e SR R D R (R,
BE pH {HIZHTHE K, EPS iY77 B e I s /), 78
pH B2} 6 ~7 ZJa], Ik, 7 hras m i K b pH
{EAR G RS M R A p s S m i, R
PR B e v B 9 45 v R A B AR R A TR S
RPN EPS H 77 B R B pH (L BRI K
B 25 KGR PR 3 0, EPS A B4 SRR AS W7 444
o, AR, AR AT IS B /N A FLAT
WY A K AZ B2, AT 2L EPS P R FRAIk, [Rlm,
4 pH (E AR  AE W AAF TR Y& B C/N
AATRE AR A S, X AT RE S pH (E IR ELEE R
R 2 S HAR R R 2 —

HI 1 10 ATt 45 m 2k 52 IR AR, iR
AR S5 v A i <2 AR 35 [ 5E pH
{EN % RS R i e HE [ 5 | Bl e )
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Fig.9 Response surface and contour plots for effects of pH and soy peptone concentrations

on yields of EPS from Lactobacillus plantarum YW11
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Fig. 10 Response surface and contour plots for effects of soy peptone concentrations and

inoculum dose on yields of EPS from Lactobacillus plantarum YW11
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Fig. 11  Response surface and contour plots for effects of inoculum dose and pH on yields of EPS

from Lactobacillus plantarum YW11
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Comments on Perfection of Food Safety System of Civil Liability
and Relevant Provisions of Newly Revised “Food Safety Law”

LIU Junjun, CHEN Hengping
(School of Law, Beijing Technology and Business University, Beijing 100048, China)

Abstract; In this paper, the civil liability system about food safety is researched based on the revised
“Food Safety Law”. Revised “Food Safety Law” reflects the country’s determination to punish illegal acts
of food, and unremitting efforts to create a good environment of food safety. The new “Food Safety Law”
strengthens the administrative supervision of food safety, which can help the government to better control
all aspects of food production and operation. At the same time, the administrative liability and criminal li-
ability are closer, which will have more deterrent forces for food business criminals. For Chinese food
safety problems, much more attentions are paid on executive not civil and the role of civil liability has not
been given enough attentions. We should realize the necessity of reconstruction of the food safety civil lia-
bility system. From the respect of revised “Food Safety Law” , problems in our existing civil liability sys-
tem are surveyed. We suggest that civil liability should be added in “Food Safety Law” and the fault-pre-
suming principle should be applied. Meanwhile, the detailed rules of public litigation should be definite.

Key words: food safety; civil liability system; improving measures
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Optimization of Fermentation Conditions of Lactobacillus Plantarum
YWI11 for Exopolysaccharides Production

CAO Yonggiang, WANG Ji, ZHAO Xiao, YANG Zhennai”
(School of Food and Chemical Engineering/Beijing Laboratory of Food Quality and Safety,
Beijing Technology and Business University, Beijing 100048 , China)

Abstract; The fermentation conditions for producing exopolysaccharides by Lactobacillus plantarum
YWI11 isolated from Tibetan Kefir were optimized. The experiment factors and levels were firstly selected
by the single-factor test. And then, the influences of significant factors were evaluated using a fractional
factorial design. Using the yield of exopolysaccharides as the optimization index, a quadratic polynomial
regression equation forecasting model was set up by designing a Box-Behnken design involving of three
factors and three levels and the method of response surface analysis,thus the optimized extraction condi-
tions were obtained. The optimized results by the single factor test showed that:fermentation time 18 h,
carbon source of lactose (15 g/L) , nitrogen source of soy peptone (15 g/L) , fermentation temperature of
32 °C, inoculation rate of 3% and pH of 6. 0. The significant factors at the analysis range were ; soy pep-
tone, pH and inoculation rate ,and the fermentation conditions optimized by response surface analysis
were as follows: soy peptone concentration of 13. 50 g/L, inoculation rate of 2. 70% , and pH of 6. 27.
The exopoly saccharides yield under the optimal condition was 131. 26 mg/L, near the theoretical value

(129.915 mg/L).

Key words: Lactobacillus plantarum; exopolysaccharides; fermentation conditions; response surface
analysis
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