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RIS MARINEX Z 4 & Bifidobacterium lactis V9
A KBS F2 0
HARAMT a8’ ATH° HEW® TR’ FRTT

(1 HRAMEMARAR LK ¥ 266107)
(2. MBI R FLAEEOR S TRAFHEALRE M5 AT 010018)

% Z: Bifidobacterium lactis V9 (B. lactis V)2 —#h LA RAF A A 4 M Big 488 a9 54
B, TRk PRSP ARARAARFREBEAKE, mPralaths. [A] 4
TAE AMRIRIEAT B, lactis VO £ K ARSI Hh. [Fix] EEAK MRS 2544, &k
MRS 32 /R A B B K, % B BLAS $L4EFY B. lactis VO, T RREI G ARIRIL P34, [£R] AR
R MRS 32 77 & L+, B. lactis V9 £ 384~ 24K (N2:H2:CO,= 80:10:10)3R3% F # % s 4R R AR
(N2 99.99%) %, 122 A3 (N2:0,=79:21) F H % ALY . B. lactis V9 £ MRS &4k +
B 24 h, RAAIRKEIL T H£75 H 4£(9.11+0.11 log CFUML) B % & F 2 AHE T EE
#5(8.0420.10 log CFU/mL) (P<0.01), £ RA&AARIKE T B. lactis VO Kt £ .49 LB F= 5L
BR= o A4 12.7940.86 mmol/L # 11.99+0.73 mmol/L, 2 5 F AT ANRE P A K&
0.65+0.07 mmol/L #= 2.75+£0.57 mmol/L (P<0.01), Z®/5LERtbfE 474 1.06:1 F= 0.24:1.
B. lactis VO £ & K, F BLAS 5L+ X 5% 18 h, RASARIRIL T pH 14 (4.48+0.07) 2 F /& F =
AIRBE T 49 pH 1A(5.03£0.12) (P<0.01), A& AARIRBE T 7% B 44(9.02+0.15 log CFU/mL)
B E 5T ® AR T 697% H ££(8.53+0.08 log CFU/ML) (P<0.01). &4 S kA E A RET
KEEBLIEIL Z AW TR AR E 5 5 4 60.5242.30 mmol/L. 5.17+1.02 mmol/L #=
16.86+0.34 mmol/L. 5.92+0.81 mmol/L, ZBR/SLERAME 5 A A 11.71:1 A= 2.85:1. (4] &
N,:H,:C0,=80:10:10 34 S AR IRIE T A £ F B. lactis V9 /24K MRS F=BLAg 5L+ £ %k, #
FEHHTANE I 0.5-1 M ER. X—AF 4 RATH B. lactis VO A 4 i X B 5Le A =
Fa 5 d ¥ B. lactis VO i& # 3% f it SR AE4E 5.

¥ 4#i7: # 4 #, Bifidobacterium lactis V9, S ARA&R, £ K

E&WH: [E% 863 1% H(No. 2011AA100901, 2011AA100902)
*BILEH : 86-471-4319940; Fax: 86-471-4307205; B<: hepingdd@vip.sina.com
Wis BEA: 2011-11-04; #= HER: 2012-03-01
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Effects of air condition on the viability of probiotic bacteria:
Bifidobacterium lactis V9

QIMUGESUDU! BAI Mei® KONG Ya-Nan? WEI Ai-Bin?
WANG Ji-Cheng® ZHANG He-Ping®’

(1. Qingdao Junyi Food Co., Qingdao, Shandong 266107, China)
(2. Key Laboratory of Dairy Biotechnology and Bioengineer of Education Ministry of China,
Inner Mongolia Agricultural University, Huhhot, Inner Mongolia 010018, China)

Abstract: Bifidobacterium lactis V9 (B. lactis V9) has been demostrated as a probiotic with
well properties and stable genetics. The gas composition in environment of industrial
manufacturation is positively associated with viable numbers of probiotic and nextly have
influence on probiotic properties. [Objective] The influence of different gas environment on
the growing of B. lactis V9. [Methods] By MRS agar plate, liguid MRS medium and
pasteurized skim milk inoculated with B. lactis V9. [Results] On the MRS agar plate, the
numbers of B. lactis V9 forming colonies under mixed gas environment (N,:H,:C0,=80:10:10)
was more than nitrogen gas environment (N,: 99.99%) and few colonies formed under normal
air environment (N,:0,~79:21). In the MRS liquid medium for 24 h, the viable counts under
mixed gas were 9.11+0.11 log CFU/mL which was significantly higher than growing in normal
air condition with 8.04+0.10 log CFU/mL (P<0.01). Moreover, the acetate and lactate produc-
tion under mixed gas condition were respectively significantly higher than normal air
condition (12.79+0.86 mmol/L VS 11.99+0.73 mmol/L, 0.65+0.07 mmol/L VS 2.75+0.57
mmol/L, P<0.01). In addition, the acetate/lactate molar ratio was 1.06:1 and 0.24:1, respec-
tively. After 18 h of pasteurized skim milk fermentation, the reduced pH of fermented milk
under mixed gas condition was significantly lower than normal air condition (4.48+0.07 VS
5.03+0.12, P<0.01). The viable counts under mixed gas were 9.02+0.15 log CFU/mL which
was significantly higher than growing in normal air condition with 8.53+0.08 log CFU/mL
(P<0.01). The acetate and lactate production under mixed gas condition vs. normal air
condition in fermented milk were 60.52+2.30 mmol/L and 5.17£1.02 mmol/L VS 16.86+0.34
mmol/L and 5.92+0.81 mmol/L, repectively. The acetate/lactate molar ratio was 11.71:1 and
2.85:1, repectively. [Conclusion] These study suggested that mixed gas condition with
N,:H,:C0,=80:10:10 was beneficial for B. lactis V9 growing in liquid medium and pasteurized
skim milk fermentation increased by 0.5—1 grade of viable counts during the same time. It can
provide instruction for preparation of probiotic fermented milk and viable bacterial counting of
B. lactis V9.

Keywords: Probiotic Bacteria, Bifidobacterium lactis V9, Air condition, Viability

FUR A A BB HARAEDIBIIER, W g A R E O RZECEF Frkal, W47
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AR RO A SE E T, H e A i D Re
A H AT R A a2 —M, kTl
IIMFE TS 2015 4E43k5 AR T8k
| 288 12, B FEARSRIN Fiz i ik ik Tk A5
BrBt, AEERWKRESM, FHit, THEEAR.
T A8 1Y) i A TR B i A TR sl B 300 422 1o X6 3K —
o IRERER AL AE W R, Rl
FHEAE . BeH . ik, AR 1
DiRet s AR B S o FLAILH R R B A A
RAFm g, Hrp ksl 2 AR 8z —,

J i R A ) 25 AE TR R AR X 1 Rk B R
-2 A2 A ARIER, DR A A B 0 7 b 2
AT TS TR AR R R, Hs B AT
10° CFU/mL Pl XU -1 (Bifidobacterium) i 25 4=
FePEC A AT %32, 1 Bifidobacterium J& T
LD, 78 Tk b P= i 75 2 ety T4
BE 177 S5O TR AR 18], Miller . Craig
William 25 Shs 2 SN RE R 5 SUBAT T A 7
L, el DR 4R R W8 #AE BR B (Stretococcus  ther-
mophilus)7EA= K B REFI A4, AT A R AP AL
AT A, (HEIERESY, S. thermophilus 1t
WA IR 2 Bifidobacterium £, FFLIIX
Fp gy Ufe & BEw A &, GBS 0 T S 4
1 RN BIVE F (FR 05— 2R LR s 23R
WK FeARE JERELE 300 pm—350 pm Zfa], Xf
PRI A% R 1.0-5.0 cm?(kg-d)E), Dave Fi
Shah HRER: L-2f 2R R i BRI A bk 4
FAIMEBN R A 7=, L-2E R R —Fh S A
R, WEWT DAREAR AL R, AT DA R —
PP FEMR AR, PR IR — R0 DL & s
R, AT LA A RIS A AR R
fi, HH|T Bifidobacterium A4, {HLs5m 3] —
Wl & BRIt S, thermophilus M4, T2
O 380 4% 1 S ) R R, BT Bk — R 0 v i
AN KGE Ao O 2 A3 B R b i R 4R

Bifidobacterium {if 4L, {HZWIFFE 4 HA Gl
FuH B AR, BHZRE, Mills %
R R, EAERARIA A . IR S L o AT LR g
A A e R T FLTE A1) Bifidobacterium
TN, B R ROk BB, T REOR
8.

FLBUEFT R VO (B. lactis VO)/r i H f@HESE
LR, HEA BRI ERYE, AT 5%
WOh EA RAFIT sz M X EUR iR
SRR . UPITICH . SRIRFFI . R A IR KA H
W) EA —EBRERNREPUER, TR RGRTT /D
BRI, IR RIFFE 2], B. lactis VO HA
IR VR, XA S RS AR
JPRCHR L, IRH B. lactis VO 3 J&, XHEAL. &
P Y R P TS RRCE IR T R AR S
95.3%. 95.4%F1 89.9%, Xt I KL 257 .
N, HREMRB RO, TEAOREGT R &
AL RAF LR/, AT RRE LA 4 A e

ARSCLA LR Ry & A, I O R AR A
P AR R, WS B. lactis VO TEEIA MRS 1
FRILFE AR MRS S AEFLH 19 A K- I,
h FLAE 75 2B TR S A R R S, AR
WIS %

1 MRS

1.1 ##l

1.1.1 E#RIE: B. lactis V9 P2t el K
FLib A EA S TREHE TR S L = AR &
PR FP O (LABCC) HR I

1.1.2 RFIAOEE: 4V = B RELR; &
Ji. MRS 1557 3£(Oxoid); w2l AR (L st As 7}
S TAHBRAA]); REX-CT00 JREIEFAE; IR
48 45 7% 2% (Oxoid, Anaerobic Indicator BR0055);
% 4. 7 (Oxiod, AnaeroGen AN35); MINIVAC
PD-52 EL25 %% (Yamato-ULVAC, H7); U-2000 %!
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L HNA] LA GG EETH(HITACHI, HAS); 1100 W
HHETE 2250 (Agilent, 32[E); NSC- 11 A-1200 JoiE
T fE & ; HA-300M 4 {4 3 & JE K 1#H &%
(HIRAYAMA, HZA), #kl PBS XU F 1L
PRV SR AL TPY HYMC 2 IESCHR[11]

12 H%

1.2.1 WERR: HESRRATR B. lactis VI
R TR MRS 35553, 37 °C RS+
WA 2 U5, WL TR MRS 57758 |, IR
27 B4 N BTl R R (B R B,
N2:0,~79:21) . FLASIEFEAE ( Na: 99.99%) FIVE A
SRS FR46 (N2 H,:C0O,=80:10:10) 1, 37 °C fHIR
B3R 72 h, WERTEVRIE RO, AR A T4
IR WINE= R =0y DN 0L oy W =2 SR N e 'l ES A )
& MRS i R3E e B T RS I74E 24 h JE4TI
SAALHE, fERER RN, Bk s B E
AR ES 2 K, REHRRSRESRASR. #
WERR R AR IR M IE R, B ks SR, [
FE T LA 45 7 30 ) e e ORI 5 4 1 2 s

T3k, BE SRR ST A B AR RUR AR R A%,
TSGR SR B G IR AR A6, B
BEFeAE PN ORI

1.2.2 B. lactis V9 £ MRS i&{& g4 4<: B. lactis
VO JEfE RN 1.2.1, BREEES 3 8 ODeggo 1H,
Bl ODggo=1.0 (Mid-log phase) 355k 2%
(VIV) HeFPT MRS AR, 208 T 5 5540
FNRASAREEFRAG, 37 °C fERS I . BARHRAE
Jrkla) 1.2.1, & 3 h l5E pH A . ODeoo fELFIIH B
B, RIS BRI E LR RN TR 7 1

1.2.3 B. lactis V9 7EfRAEZL & 4K B. lactis V9
WA IR 1.2.1, B 3 1R ODego=1.0 Hif B v 24
D FASFMA, INEARFR 11% K # B iEFL, DL 2%4%
Fi T ELGOR B (95 °C, 5 min)[BEAEZLH, 430 E T
e S FRAR IR A SRS FR40, 37 °CHHIRAE T 5
Fi. EUARERE D R 1.2.1, 45 6 h JIE pH {E .
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ODego {H 17 B 5, [R] B 85 A I 22 2L ER Ml £ R
o

1.24 pH ENZE: REHSIHEIEER 20 °C,
KRS % pH TH(FERE PHS-3C, MRS S Rl22{XAS
AR A

1.25 GHEME: MRS B5FERERE i E 2485 il
E, DRMEMZ ARSI, R LT
600 nm Abi e Hh BE

1.2.6 FEEHENE: 10.0 g ¥E54 T 90.0 g PBS #i
B b, T/KFEFER (200 r/imin)fEFE 15 min, 4R
JERRBERRRE, SR FHBUBAT AR S5 5 TPY [
A8 7 FEOSE M R B, 37 °C R4 (N2:H,:CO,=
80:10:10)%% 5% 72 h,,

1.2.7 EHEEEENEILR. CERE=: HEMHK
BRESh 1 g F 10 mL B0, A 3 mL 1mol/L
HCI #2715, 3 500xg, #.L» 10 min, 95 °C /Kif
15 min, B2 0.45 pm B SRR T o
o 3% S Wi Sh A B SE RE  (HREE R
10 mmol/L & PBS, pH 2.0) =3:97 (VIV), #iE N
0.5 mL/min, AN KN 210 nm, A
35°C, kiR 10 uL,

1.2.8 HIFBEBFKIT 44 XK R SAS
ANOVA &7 4b 3,

2 HREWiE
2.1 SIKIREXS B. lactis V9 F% 72 5 89 520
XU FF 2 — R B IR LR, BRI
W AN A 1 AU, — RO R R R
1, BT Tl Ak AE = i s A 8 . SRTITE
HARM G A, 3 AR A A AR, AT
DITE 0.1%-21.0%ASHEEHAAE ) RIIR
[Fi] (R BB AT T T AT A8 S T A2 BB DA [R] o AT,
] AT BB AT T T R 11 3 285 S T A 1 1Y
RESIRA N NpH.:C0,=80:10:1014 ) [a] i,
MR AR Z BB A TR, — SO AT 1 ) SR ST 32
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RE 15 T AAARIRA O, B BE R e SRR AT
TERS A R — & W 32 77 . XFT B. lactis V9,
R BRARMRERAEIAE S, HAEIE
Mo eARm, WHE 1. FERASEMASIAE
WiEIE I B 2 T2 S5, Ui B. lactis VI 7F
RARFEEE 328 1 2SS Sl . B. lactis
V9 TEIRA MR A KR T AT,
LA Al i TR IR AN —E BEIRIE B. lactis V9
A R AT BRI, BT EH BT AR
AL RS 53 BEEE R Shinji Kawasaki 24
HE—3, FELALKNT, CO, n] LUIEHERUE T
WK, EASUASTHRIE R ZHE 01, &8
I3 WUBAT B PR I E COL AR TR HA — i 1 48T 52
P, 1 H AT fE— W CO, FKIFFAK, 2
HR A WU AT R0 0 B A e A . CO, TR 5 B
W5 —E5 5 CO, [E5E . KM AR IEL SN 1) il
HXKo Hobh, HEMATEER A CO, EAMIEA W
“C”, M LMRESR—FEVE BT 32 0K, R4t Hra
M N AR R HLA A [H CO, fE#EAE I A HL Ak
MLEAA FIFIE . ASSCIRZE L3R, B. lactis V9
AIET R IRAE, RS ST AREEIE A, H
TERA TR P A K R 4T
2.2 S{KRIMEXS B. lactis VO ZE& K MRS 153%
& RKEEMN

KT 2.1 MIFRER, RARA SRR

A

1 FRSEFET B. lactis VO ZEEliK MRS 155%
EFEFREKER

Fig. 1 Effects of gas condition on colony formation by
B. lactis V9

ZEXT B. lactis VO ByA4E KT — 2058 . IR &
SARMIZ SIS T, B. lactis VO 7EI 1A MRS 1553
AR ILE 2, ATRUEH, TEIRA S
Wi, B. lactis VO A K fiZ 2 “S" R, 18 h A4
JEXPRUE K Il (Mid-log Phase), 24 h TFifIE AR
FEW; TAEZS ST, ODggo 1B — HIFELS 18
£, F/R B. lactis VO A KBRZ BRG] . F5h,
FEIRASMEIRE T, BT CO, R MRS i
VSR, NEEFP B. lactis VO MMAA MRS 15 %} g
FEREFE 30 h 51 pH BT 4G 6.43 BEE] T 6.29,
M 1 AT LIFE Y, 450 B, lactis VO 1535 30 h /5,
IRE SRS pH {H(4.4240.24) i FX T 25330
5% pH 18(5.55+0.24)(P<0.01)., M\ B. lactis V9 f{j4:
KGR MIEFREN pH EH24L ERTLUE ), WK
MRS 3537 7R & AR IR B N ol A7 242 i
B. lactis V9 A=K, X — S ] LA IE B EE 1k b
RENESE, i3t 24 h )5, IRASIARIREEH B. lactis
VO I H%1(9.1140.11 log CFU/ mL) i 25 T2 K,
P45 (8.04+0.10 log CFU/mL)(P<0.01).

A BT, X SRR A U AT T 7
AEBTSTLE H,0,, 1 HoOp 2 HoBE T Y

b0 ¢ —"—21%0,79%N,
18 | —*—10% CO-10% H,-80% N,

16 | /;/{/{
14

o | /
08 T /
A

ol A

0.0

OD()UO

gt

0 3 6 9 12 151821 24 27 30
2 (h)

2 B. lactis VO FERE SEIME T ik fA MRS 1557
ODgoo fEZE L

Fig. 2 The changes of ODgg with B. lactis V9 cultured
in liguid MRS medium under different gas environ-
ments
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K e T —— LA -6- ol 12 - % T T 3 (F6ppkc), DA T
Sl A PR R N P, NADH 4 1L |
NADH i S Ak i FE A AL B (SO D) A/ H
HOREHE . s T TR NS I UM E, SUBCAT
5% H0, 1 NADH 4 AL FI NADH i 42 {b il
I SR TR AP X S A e R R
FLUR A HAETE, JF LR SRR e A S T4
KR, XA 3Z 68 115 E R iR KAk
BB AR R A . AP R R A &
Bk G Y ——ma s R . &
TR 1) B AT T BREEASI

A S B AR MRS 85 5 b S A
16.70+0.35 mmol/L [ ZBR(IRTFE MoK LR
W), REAFURR, 5555 24 h i), ROk E SRt
HEHN R, TEREGSIAEET B. lactis VI X
AR LY SRR FNFLIR 1535128 12.79+0.86 mmol/L
111.99+0.73 mmol/L, &2 & TS IR A4
A 0.65+0.07 mmol/L Al 2.75+0.57 mmol/L
(P<0.01), RASMEME IR h MR/ FLRR HE
054 1.06:1 F1 0.24:1, Talwalkar F1 Kailasapathy
WS T 4 BRSUE AT B AEAS [F] SR A5 b i A AR
b, % LA RUSAT B T A 19 280t 52 8 T AN [F],

WA b 2R 55 LR B HL 01 it 2 R B8 R AR
e B s i

R. Gonzalez fititi¥?, 7EBLE &M T, 1R
TPYG 533 LR s RV FE S 8.1 mmol/L,
CIRIFLRIEE R R 3.5:1; WiTEA AT, 3
R BE Rkt 2 1%, CBRIFLIR PR3] 1.5:1, A%
LB, Wik MRS Ki g dkh 2  FLRR = %%
SARGUIT S, TEIR G SRR EE F =R EL
TRV s SRR 4 5254, MCRHZ Y
20 1% . YA AR I TR SRR &
R, FEURFREACE R, TR R
4 2 £ ATP BB DI |25 S n] LU IR A AR
BiA FIF B. lactis VO 7EVRIR MRS #5556 A K,
ARG A, A=A R . FLER
i, HekAE T 2 53R e
2.3 SRIMEX B. lactis VO AR P4
opA

EECAEBIEZL T, B. lactis VO 4K
T OS5 WAR MRS K5 325 28l pH {H A7 7
BB EE R LR 2, K 18 h, IRGSIEIREE
pH {H (4.480.07) B FH M TS HE pH H
(5.03+0.12) (P<0.01), JR&SIRIREL 75 5L

F 1 B.lactis VI TEi&IK MRS EFE D IEFRA pH EFEE T K (n=3, x+s)

Table 1 The changes of pH and viable counts of B. lactis V9 cultured in liqguid MRS medium under

different gas environments (n=3, x£s)

pH {E T R
Hsf ] pH value Viable counts (logCFU/mL)
Time (h) =5 RS =R R
Air condition Mixed gas environment Air condition Mixed gas environment

6.43+0.022 6.43+0.022 7.01+0.042 7.01+0.042

6.42:+0.10 6.31:+0.10 7.09+0.08? 7.24+0.03?

12 6.24+0.13° 5.76+0.16% 7.34+0.06° 7.94+0.022
18 5.96+0.15° 5.28+0.10° 7.63+0.04° 8.63+0.08?
24 5.77+0.23° 4.81+0.17° 8.04+0.10° 9.11+0.112
27 5.64+0.14° 4.54+0.17° 8.17+0.09° 9.13+0.06°
30 5.55+0.24° 4.42+0.24° 8.35+0.06" 9.02+0.112

e AbR A AR TR B 2 (R 22 57 .35 (P<0.01, n=3).

Note: The superscripts “a, b” mean values within a row with different letters differ significantly (P<0.01, n=3).
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%< 2 B. lactis V9 7ERRBE FL 1EFR B pH {EFEE EZ 4K (n=3, xs)

Table 2 The changes of pH and viable counts in skim milk fermented by B. lactis V9 under

different gas environments (n=3, x£s)

pH A
Fisf ] pH value Viable counts (logCFU/mL)
Time (h) =5 REUE =5 RaUk
Air condition Mixed gas environment Air condition Mixed gas environment
0 6.50+0.042 6.50+0.042 7.23+0.06° 7.23+0.06°
6 606i011b 5.76+0.182 7.78+0.052 7.84+0.122
12 5.4810.06b 4.84+0.092 8.11+0.118 8.62+0.03¢2
18 5.03+0.12° 4.48+0 072 8.53+0.08" 9.02+0.15%

T bR A AN R RO 2 6] 2 5 8 3 (P<0.01, n=3).
Note: The superscripts “a, b mean values within a row with different

(9.02+0.15 log CFU/mL) & &5 T a3 S IR 1y 1%
T %4(8.53+0.08 log CFU/mL)(P<0.01), RA&SMA
Mz SAE N RBERARFL A 1R . LR
>4 60.52+2.30 mmol/L ., 5.17+1.02 mmol/L
16.86 +0.34 mmol/L ., 5.92+0.81 mmol/L, ZFR/F.
R FUAES> 50 11.71:1 F1 2.85:1, FETRA SR8
T, B. lactis V9 &G FL(F 22 FUM) A B
LR AR, Wa5HR S B, lactis VI 7
MRS H2E K248, B. lactis V9 & Bl NEZLAE L
MRLLZ R R . Meile ZEPY% S BUBEAT T AT LA
52 SO TS 10% %0, 7R R TP ZLIR ik
BHN 99 mmollL, HE & THRALKIUHETH
5.6 mmol/L, FLERMIE 5 R TR =Y L/
FURREE /R LA AE Ak, M 10.1:1 F&3) 4.7:1, IXFERY
ARG G ARSI G5 R (H 2 S IRIFLIRIEE IR
FERAE AU A 22 80K, X Al e th T itk A B
FEPE L A O BN TR A B SRS AN TR A A
ESCIn il

MASHIFFEXS 25 4F 1 B. lactis VO FUHIFSE 0] LI
th, JTCEIRR AL R 2s 7 ma 3] B. lactis VO (1)
AR KA, B, FEERR (GB 4789.35-2010
B ZRE N By R AR
K36 ) PV (GBIT 4789.34-2008 £ THAE T A:

letters differ significantly (P<0.01, n=3).

PeER I SO FF R R ) PO e e X U 31
B R R IRAEHG IR 4822 h 5 IHECEAR |
T TRTEEC, ARXTEARBY SRR B E -
FFLAXEF B. lactis VO Tl 5, [R R IRE S 4L R
SRR A SAEREE, B. lactis VO I TS IE K
WA 25 5, XA T REAE A TARMERT R D IR
ARMRA R ERL B. lactis VO I B4k
AT, ER, RUBAT RS T TS Rk 32
fih i 22 S5 AR5, X 0 R 5 56 T I 1 BB AT
PR A AT — S A A RO P,
O ZE AT — 2 A T R R 5T

3 G

AWPFEETE A MRS $5 555 . 1K MRS
B % Ak R B IR T NS L 4 A 2L OBUB AT T
Bifidobacterium lactis V9 (B. lactis V9), 53 AFH]
SAMREREEXT B. lactis VO A K ARBTRI R o BF5E
7R, B. lactis VO ANIE4aXTREAH, A
(N2:H,:C0O,=80:10:10) ¥ 45 1T A 5 42 it 7 V& TE
W, BEAFTHAE MRS AR M RREIEFL
R IR A SAREREE, AT R ] T g A T 5
Kl i A X — B R AT B. lactis VO i
A R EEFLI A A= R B. lactis VO T R B
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FATRARMAHE T 0 Ak, AR A X
Yyh L RIFLRR BE IR JE H AR AL B2, S il
g 2B B i URSRAUE B A APk dE . 25 b
WFFER L, PR R B. lactis VO 1Y
A R R AT A, (E BB AHSC S R A
HLER A0, DT RABESE

=

=

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

% 3 Wk
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