MK EEBHY 2014, Vol.30, No.5

TR E pH BT AT E LA B R FLATE XH4B B33

HEk, SR, XIEA, Mokt AIERK
(HARFAMNZFARIRERBAFFR, HLERDMENPIAREZEEERE, Ik 310058)

WBE: AFFRA MRS 355044 A ah, @i bR, RIBRRANE OGRS R &, BEoAMAR, ZASIERIATFE XH4B
BBREEARA B, UIRANAMEA, RRNEELMER pH/E. LMA TS, RAHLHERFEEARER. R, Rt
o LBANR E E 2%, BEER =540 0.6%, T AR K BERBRALI 34— 092 A 4E A . R A hALEY PY-Suc 324028, "B%SUATH XH4B
AN TR ST 691 gL, PR ST MRS 3257449 5.01~6.30 g/L (P<0.05). FEAMEBEIRH LR A NaOH ¥ A= % 8% pH A8,
FLBRR SRR R A TIAAEF] 5.958 g/(Lh, 2RMARARIEIER, REREiRE T, XBBRIBEEN (LIRS F 9~10gL), &
RIAFH XH4B (YA BRELLE, 4ib: AL MRS 3K, S R CBRN. BRER = SN A B 40t AR gy bR 2, 2641

FER B, TVl LI ERIATH XH4B 04 & 5 gk,
KEA: ERIATH; o-FIUEHEE HEERSN RS E AMPAW
NEZS: 1673-9078(2014)5-196-201 -

High Cell Density Fermentation of Lactobacillus sﬂi\mius XH4B Via pH

Adjustment
DU Xin-yong, GAO Shi-yang, LI ng-jie;/LIN-Yong-hua, HE Guo-qing

ring and Food Science of Zhejiang

Modern Food Science and Technology

(Zhejiang Provincial Key Laboratory of Food Microbiology, Biosystem Engi
University, Hangzhou 310058, China)

Abstract: Culture medium ingredients of nitrogen, carbohydrate and inorganic salts were optimized based on MRS for high cell density
fermentation of Lactobacillus salivarius XH4B, including the adjustment of pH value as well as culture medium fed-batch. According to the

biomass of L. salivarius XH4B, the best nitrogen and carb ere yeast extract and sucrose, respectively. Addition of sodium acetate

effectfor the pH value during incubation, these salts also contributed to LAB
biomass of L. salivarius XH4B reached 6.36~6.91 g/L, higher than that in MRS

culture medium which was 5.01~6.30 g/L (P < 0.05). When lactic acid concentration exceeded 10 g/L, the accumulation of biomass ceased

(2%) and monosodium orthophosphate (0.6%) provided. bu
growth. By using the optimized PY-Sue culture medium, the

which meant the acid inhibited L. salivarius XH4B ‘growth. Therefore, the optimization of MRS culture medium with sodium acetate and

monosodium orthophosphate could<buffer the pH.value of culture medium, and new culture medium combined with fed-batch fermentation
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(rp=d[X]dt) PATZHHERIENZSE, IR R
AR (rp=d[Sp)/dt) W LUK BER - LR I i 8 N 25
BT HEARWT:

FEIR RS R LY 7 3 2.03 g/L. 2.81 g/L. 3.44
g/L, ZF+0E3E (P<0.01), AJE BRI
T AV R AR R OCEEMER, BREIEN
I, Refs AR m AR A . 7 PRI
SEREYIEN 3.12 g/L, TR EUE BV B R
(438 /L) MR A (3.53.g/L)E Ak (3.56
g/L) SRR (327 g/L).

Tk, B R B S, AR E RN o

LEW RN RECR ZRREERy, SRR De3% R
BERHE, 5 ‘ ST
- @ TR Eu IR
A A 241.1% 9 259.2%
TR B R FI117.3%; BEMEM
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HAfm A PR FH Microsoft Excel 2010, B I£: il
K1 Sigmaplot 10.0 LL & Excel 2010, =#E4E[% % &8
(122457 OriginPro 8.5. Eit2#40Hr KA
KH SPSS 13.0, WEMZEF IS T
alpha=0.05.

2 HZBRG0Hh

2.1 R

Wik 1 (g/L)

& 1 ARIEFEXERZLATE XH4B EA(BFHIER
Fig.1 Biomass yield of L.salivasriusXH4B with different
nitrogen sources
AT RURSA R (1~7): B SR A k.
WmABERANK. ROk WERAK. FRRFT. ZHRR B
FATHRYAESAR 10~30%. () LFHREFZR
(P<0.01), (*) AF2F£7 (P<0.05).

1 FNEIRIFEFERZLATE XHAB £ LE (%)
Table 1 Conversion percent of L. salivarius XH4B biomass with various nitrogen sources

i B2y e Eals iRk Bk MR E Pk FRiZF BHERR

1% 263320237 25604023 1825:023  30.133023°  21302023°  20.28+4023°  19.07+0.23
L W2%  2072£023 1272023 20.16+0.23 14904023 11214023  14.03+023  15.56+0.23
3% 21174023  8.44+0.23 15.77+0.23 15.634023 8404023 11474023  15.99+0.23

A MR EA: WMEL £, (%) RTFEFKER (P<0.05).
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FERL T 20%, 40 B B TR AR I LR B,
IXE 18.25~19.07%. S 1 (534 BAIE, BEER
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Fig.2 Biomass and pH value of L.salivasriusXH4B with

different carbohydrates
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2N EIRIE B (FLER. BER)

I RRIR 7853 7 R AT 5 58 R RE I B 2R AR
=, FIFHE&PE. RERE. FLBE. MRTRE. KIRE(EH
BRI, MERCFLAT B XHAB FLER TGS R 1) T34 7 253 il
N 7.90 mg/mL A1 5.56 mg/mL. LR & HE BRI,
23t 36 h HIkEE, nLMSALER )& = & 1045
mg/mL, FEERMKMNEMTRE, 2t 4 h &K%, 3
BRI BN 5.59 mg/mL. 2 TEERRI7 15—, &
18 7.84 mg/mL FIHAKAE 3.65 mg/mL 43 52 36 2 5 (24
h) MUKTRRE (8 h) AEBRIEIN SRAF 1) DLALIR 97
PR H SRR, AR, ST HARK
U5 (P<0.01), TR F-HE )R AR X = FLIER e 71 5 55 11

(P<0.01). DABEERNESLARbRIN, HIEHEIKIA R Rt

il (P<0.05), 7K 75K AUAR W8 r I R Re 70 5 55
(P<0.05). SMARL, K™ B2 RE SRR 1) 91 ) B
(P<0.01), HICNEEHEMFLIE (P<0.05).

N T VR R pH A, B 1ERE 7RO SRR AL BE
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HifE, FEEE 2 AR EYERRIES, &
ZHf 8 RERE A e R o

gt LiR1Tie, MRS #5353 RN PY-Suc #53%
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BERERY 1%) ABIR, 2%FERAIRIE, TEHLEATEK
LR 2%, KH,PO; 0.6%, MgSO4+7H,O 0.6%,

MnSO44H,0 0.2%) 60% (fxZ&E577%E pH 6.5~6.8)

R 2 T ERFFLEE R EERL =& (mg/mL)
Table 2 Production of lactic and acetic acid fermented by various carbohydrates

B ) H AR A A5 AT AR IKFHE
/h LA AA LA AA AA LA AA LA AA
4  827+020 6.09+£0.05 7.762£0.09  4.63+0.01 7.07+£0.08 4.95+0.12 5.59+0.13  5.77+0.04 6.49+0.06 3.85+0.09
8 10.01+0.04 6.51+0.16 7.16+£0.17  4.55+0.10 6.73+0.06  4.06+0.10 6.69+0.16 4.95+0.22 6.89+0.17  3.65+0.09
12 10.34+0.12 6.13+0.25 7.50+0.08  5.24+0.23 7.17£0.27  6.71+£0.26 6.16+0.05 4.98+0.02 6.8740:26 4.46+0.11
24 9.1240.02  7.84+0.09 791+0.29  5.60+0.13 7.48+0.08 6.83+0.06 6.74+0.06  6.24+0.15 7.21+0.07- 4.67+0.11
36 10.45+0.25 7.82+0.09 10.34+0.35 5.98+0.04 8.12+0.19  5.66+0.23 6.96+0.27 5.5940.13 7.12£0.02° 4.94+0.02
48 9.50+0.13  7.23+0.17 9.73+0.23  5.05+0.12 9.5740.03  6.43+0.15 7.00£0.03  5.04+0.02 5.3540.23
7 : LA: FLBR(Lactic Acid), AA: B&BR (Acetic Acid); #dBiT: ¥EAREE.
A E N LLUAE] 630 g/L ( ) Fi15.01

23 BEEREFRNLER

AEHE IR AR, KEERAWTRRE, 4 d 1
R FEA, AW N 6.36~6.91 g/L, P44 6.72 g/L.
MR MRS B:flis 72 5my, 37 CRERR3 d A,

3 MERFLITE XH4B 7L oH VR BERTHC

gL CILKE, B2, Tk
24h 5, LB ATLUER
A (P<0.05)%

DU, HiE
86g/L, B ET MRS K

Table 3 L.salivarius XH4B growth ics during pH'b ing fermentation
A e mmfed K E/[g/(L FUBR = & %/[g/(L-h)]
R PHES ) B i P 94 & R
1 545+033  6.86£0.09  0.294£0.041 0.603£0.064" 0.014:0.000 1.346+0.058  6.958+0.138"  0.155+0.022
2 5.02£0.30  6.91+0.21  0.089+0.024 3 .015  0.010+0.000 0.678+£0.024  1.751+£0.099  0.000+0.000
3 493+0.03"  6.76+0.13  0.084+0.014 0.001+0.000 0.520+£0.021  1.556+0.054  0.000+0.000
4 479+0.15°  636+0.35  0.087+0.000 0.000-£0.000 0.394+0.095  0.781+0.024  0.000+0.000

T MHAEALAF A 3L, MBERAME, BRLL; (%) ATRERER (P<0.05); HBET: HMEAPEL,

DR R S BT ke FLIR S 4 A
(I FAERTRE R MRS, AT — 2 (KRR AR
(% 3). M pH EKFE, HIusm v A4ERE(ES.0 /47,
L IBWT G, TR
R T ) E A
E W, Fem A R T LUAF] 5,958
g@m§F SRR T, % T, i
A RIRA B AT B AN B, 55— KA
T E AT 0,294 g/(Lh), 2514 0.08 g/(Lh)
(FSPHR B, B S — R 1/3.

Bt AMRRICR NS 3 7k, AR TR,
AR, AR TR, AR,
RS R, 200 4 SAMEVER, BRET—K
VEREL, T LI IRRE S K, X At pH i
ot - SIB LR B ve  PE B FRCRA A,

24 B BAMERENEHKELR A
Bl 5 B T MRRFLAT B XH4B R e id b AL &

i, M

200
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Fig.5 Interaction of lactic acid, incubation time and biomass

yield
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W, BB TR SR AR IR, S EY)
EFERERZR (24 h, 48 hy 72 h). Ak
N (24 ), KEARTFLIR S E>10 g/L, AR
R (ERAEFHARPT MR [A] 21 (48 h
Ar72h, W5 Bon AR L, Wi
BEAE AL, AR T KRR IR SR 4
ANBRE, AT R AR ) AR A A AR 1S 2 3
¥

3 ZHig

3.1 DVAEMIE NHESSRAT, T MER LA XH4B
A RAR I R R BT R O RRRY (438 /L), LK
BRI (3.53 g/L) FEEME (3.56 gL). LIE
MIEFANF NI, R EENE ARG, &
RN 1%0A 5] 30.13%, BEE ZR SR,
T B A P A% T DAZERE S 20% DA, Jofth
BRIV EYRFACRIE G, BL 3% BRI AEY) &
NHEE, B 1% 2% BRI AR, TERER 1 =
A3 241.1%F0 153.3% o 5F T gt il LA B XH4B
A RIS AT IRIRBIR 43 Sl FLAE (5.01 g/L) AT (4.91
g/L). JERE (4.89 g/L). EZIEHE (4.67 g/L). X REE
WAL, S RISEME - pH (8 4.37. 3
H, pH EEARKIAIERE (3.99), HUKCHZE L (4.08)
M EBE (4.15),

32 HEARGFE pHEZMER, [RIHAS
FUFFE XH4B A Kt g it oL 3k /2 418
FRAN R R 0, 1E 48 h B5gRid fE b, —Ffr
(72 pH {H 3 A& 4.73. 448, 443, LB FE
B pH ERI PR LT, WS R T AP ITEHL
A MRS Al 7R (P<0:05).

33 DFLRAT IR ES

AT A B YR (P<0.0 R DU AR X P
TR He 96*0.01)0 PABEER N 52 Fabph), %64

*Eﬂz‘z%% PAPR0.05 )3 K ISR TR R
BE /T BH(P<0.05). MRSk, KBRS R A S BRI
HNHEIEBEP<0.01), HICHEEFERIFLRE (P<0.05).

34 KH PY-Suc ¥i7edkllE, ¥R 24h)E, 4AVE
ATLLLE] 6.86 g/L, B T MRS £5372411 5.01~6.30
g/L (P<0.05). SFEAMEHEFRIF HRA NaOH FF1K
PR pH fEI, LR B AR B FE AT LUK 31 5.958
g/L-h, (BRGSO Gl R . BB IR TR
K, FUR>10 g/L Kk, MERFLITE XH4B 14
VIR BN, AR, BRSO amRIL
MR, BRI R PGER R
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