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Abstract: In this study, traditional bio-fermentation technology was used to produce phenyllactic acid, and the species, safety and
fermentation process of high-yielding phenyllactic acid strains were studied. A high-yielding phenyllactic acid strain BLCC2-0069 was obtained
through screening by reversed-phase high performance liquid chromatography. The content of phenyllactic acid in the fermentation broth of this
strain was 1.26 g/L after 24 h of fermentation; By observations on the morphology of the strain and identification of 16S rDNA sequence of the
strain, the strain was preliminarily determined as Lactobacillus plantarum; the strain entered the logarithmic growth phase after 4 hours of
culture, and entered the stable phase after 10 hours, with the number of viable bacteria reaching 1.78x10° cfu/mL. Through an in vivo safety
evaluation in mice, this strain was preliminarily determined safe in vivo. In the meantime, the fermentation process using Lactobacillus
plantarum BLCC2-0069 was also studied, and that the yield of phenyllactic acid in the fermentation broth reached the highest (3.96 g/L) when
3.00 g/L of phenylpyruvate was added to the medium as a substrate. In summary, Lactobacillus plantarum BLCC2-0069 is non-toxic to mice
and has a high level of biological safety. The yield of phenyllactic acid reached 1.26 g/L through direct fermentation, and 3.96 g/L through
fermentation with a substrate addition. The results can provide a theoretical basis for the safe application of the strain.
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ARFURR S W] AR 73 FURR B 70 Wh () — Fh B TS
PR AN, el VR BOR . JEMORE, JC
HERIH 5 B HISMEL . S TR R R
i BARRE R, YR pH & RPETE RN
Fase ), 1998 4£, Dieuleveux " KIUR ML~ HIT
P AE BRI A = AR 2R FLRRN B R B0 B B A R 5 )
I/ERH; 2000 4F, Lavremicoccal™ 2t — 5 e
FUERH) BB RBUR . R RIRDT &I =
&, HETEBOTIEEEG NS E BIEEYE B
HA 2B AEEVF 2 AR 2=, IR SR 5 2%
SN SEAF T RS Qe LIRSS AR R FLIR
BT M TR IUR 2 RS AT LA AR LR,
AN, AES SRR, ARE, b
FreREU A, (HA R RRIA P R R AR ik
YIRT LUK FH A BRI A v () 22 B SR AT S 406 B
RFLER, WA IR B A RE R R T 2R A ik
ARIFLRR, KEMAEY) AT LUM H FLRR I E G /E NADH fF
F R IR AR & R LR eI & ok
FLEREC R B 65 R 1 RIS R R = A= e A LR R 4
& H T A AT R MSAIG, OREF . EHA
Jiit. AMREAENEEM AR, £ GRAS AIE

(Generally Recognized as Safe) 44, 7R Lk
H 2 R T DA B U, 4 B S IR E AN
TREEMERE, FLERRRIR IR IL IR BT T R
BRI LI A e P R LR I ALIR B, P R AR~ 2 A
HEE L.

AHIEFEAE Bl s BORAE EL SR Hh e AR FLER
WAk, XTI T T 50E . LRV I 7 285
BRI LZHTHI AL, B A R B SEfrA =
TRt ES K

1 MRERE

L1 AR5 A

1.1.1 3LERE

Bk BLCC2-0069. F#Fk BLCC2-0021 FlEE
BLCC2-0410, 33 #H LU ZR FRAR A TRERAN A IR A
AR AR T R R P O R O8O R A
112 #54

MRS AR FREE: Hi%E 20 g AR 10 g,
TRE 8 g BEREE 4. TRIREE 0.5 g BRIREHL 0.3 g-
PR 2 v LFREN S g MHIR-80 1 mL, Z&IE/KSE
% 1000 mL, i pHEZ 6.0, 121 ‘C K 30 min %
. MRS [ FRHEL 1 1.5% MmN D BE .
1.1.3 AL XA

68

HERE: WARHEmAARAR; Ak Jb
R BAEMFEARGIRTAE AR BEFE . FRE: K
AT A NKTI AR AR SR, MEREL: Ve
ICFRMOTARAR; e BigseAdesol AR
AF; LR R RAEMREEIRAR; iR
-80: REFLENZIXFEIRAF]; =M IR EE (3
REIEGD: REEH KK RAA RAE; Bk
JERFEERE AR AR MALIEE (B4 13 mm.
42022 um): Bl IRAR]: RKNEARE (O
afi, 4ifF>99.5%). KRNI (srAral, 4ifE>99.5%).
DL-3 ZRALER (orifradi, 2ifE>98%) ¥ H 2 [H Sigma
NEIS

1.2 REF*E

12.1 &~ FRILBR ke Thik

BB VKA (-80 C) A7 I LR 1 18 ik
BLCC2-0069. BLCC2-0021 1 BLCC2-0410 % T34
AT MRS AR IR I, 37 CHF% 24 h;
FEEFRAF IR, FETCRE M N R PR R — M4
A MRS Wikt 77564, 37 CHErERFE 24 h f148 h,
4000 r/min &0 10 min, BUREE FEREH, RS
RCBAH EL R EAS I R B LB R LR & &
122 EHEE
1221 EEEEE

PO = 2 L A R o A 1 TR AR T A R B

T MRS [EffsE a5, 37 CHE3E 48 h, MELHIKIL
745

BN o

1222 5 FHETFEE

W 5 BRAREER TR MRS AR 7585
F% 24 h, RARMA A GRS IR & DNA, FExf
FL#k4T 16S tDNA FPAIg 18, A 519098 - 514
1492r: 5,-ggttaccttgttacgactt-3, (SEQ ID NO.2); 27f:
5,-agagttgatectggetcag-3, (SEQ ID NO.3),

PCR VAR Z (50 uL) A: Mixture 25 uL (F%
Taq DNA EAM M d NTP 25, RKIRAMRHARA
"D, BTV 1 ul, B DNA2 uL, 4K 21
uL. PCR ¥ 3R FA 94 C A 5 min, 94 CAE 1
min, 52 ‘CiE/K 1 min, 72 ‘CIE{# 2 min, 25 MEIF,
72 “CHEH 10 min. PCR P=#idb A= ME A
PR FIEAT PR HIIN5E -
123 EheaiiXig
12.3.1 k%

HYFFTE BLCC2-0069 Hikik I8 5, KL
BUR T, BT RRY, 3 Ee1.0x10" cfwg.
1232 &3
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B R/NER (FTIES SYXK () 20130002),
RE 202 g, WEHILARETIEZ RN ARAF.
1233 Wit

SR (b e A bR 28 R DR ) 1)
BPNAFEELL R (B 2 Al bR S D EE IR
iy R BT R e . IEFAE 20.0042.00 g
R AR 120 R, M. SRk FOR FiE —
FIGBENL N 4 41, F4130 H, MEgES 15 2, 2%
MR, Hrh—40x e, Hap =48R0, 0l
WEE 1.0x10° cfwmL. 1.0x10° cfwmL F1 1.0x10"
cfwmL 18 ¥ 7L+ ( Lactobacillus  plantarum )
BLCC2-0069 FH .

1234 %574

FRIEG L T A ONER, SH/NREEE 16h
Jei, NTRRZHEEF AR EIK, Hap =AM B B
AR R KRR LT BB , 1518 0.4 mL/20 g A E (1) 521K
FER A THE B AR, SN 2d, FIKHER EEY)
ME2h, 2h JEHINE, ESNE 14d, TBRER
WEILF .

1235 W&t

(1) PIBRWES: PEATC A BT B, RS ARG
JEL BRUR . EER. RSP HGS RS JBARTE
ST NSNS, e e A BB, &, W
BE. MRS, WEREAERRERER . 1O R E A AE I
INEPRION (TR Awing [

(2) /NRARE: TR 7 d F 14 d 7351
S AL/ AT AR, R AR S

(3) JRHFEAG AL : 14 d B4/ N R A3t T
B, WERAFARes BrRAr, XTAEEE AL 88 /R it T
HAURH AT
124 #MIAFE (Lactobacillus plantarum )
BLCC2-0069 & B T ZAF %,
1241 & B [a) 6F 48 ¥ A AT # ( Lactobacillus
plantarum) BLCC2-0069 K% pH E FI3E B AL 115200

P B IR U IMEP)FU B (Lactobacillus plantarum)
BLCC2-0069 FF %18 2.00% 2R S 2] MRS
BRI B B R 7R, A0S 2 h BRI & R AR pH
EFNE AL
1242 REEY X EY AN E (Lactobacillus
plantarum) BLCC2-0069 K EAE AR FLIE & mF1540A

B REFRUF IR AT B (Lactobacillus plantarum)
BLCC2-0069 FfF#% 18 2.00% 2R S35 2] MRS
RREFRIE TR E R R, R34, A3 MER. |
55 1 2H: MRS AR FRHEEH NN 3.00 g/L KA
fi; 56 2 4H: MRS AR FREE R AIZNASIN 3.00 g/L

RN 265 3 4N HRA, ANFANRIMTATA 07,
37 CHFEMH B IEFE 24 h, BURFARK 4000 t/min 250
10 min, FFEMAR, HUREE IE R B ik
o WA R A TRV P 2R LR 7 o
1243 RNERAIIEXEY AN H (Lactobacillus
plantarum) BLCC2-0069 K EHH AR FLIR & &2 520

B REFR AT WIREN AT B (Lactobacillus plantarum)
BLCC2-0069 Ff FlI% I8 2.00% R 821 2 MRS i)
EE IR E ISR, M4 H, B3 NEE.
R 14 2 20, 3 4A1 4 50 HI7E MRS ik 775
FREANASIN 0 g/L 1.00 g/L. 3.00 g/L A1 5.00 g/L K74
FRlR, YITAN 3T CREFRAERFEHE IR 24 h A1 48 h, HUK
B 4000 r/min 2.0 10 min, FEAMAR, BUREE s
o WA R AR A TRV HH 2R LR 7 o

L3 IR AR R %

1.3.1 AAHIATE E A AN

HERI LR B R BV | mL, FHAFRERK 10 %
FREEMRE, BO&E YMBEFERIFE M 2 MRS I FR2E
I, 37 CH53% 48 h, HURRVEECTHERE M IR RS
WG S5 R cfumL &R,
132 FRILBAZHNE

FREFRIMBCH]: 2 HERRFREL DL-3 RKFLER bR
#Eih 0.2058 g (SRR 0.2048 g) FHAKIE G
SERZE 100 mL, B 2.048 o/L (IZEFLIRFRE IR TR -
SRJE M3 BIEL 0.62 mL- 1.25 mL+ 2.50 mL 1 5.00
mL FEBAUKERZE 10.0 mL, SAFRERENE 1.

T FABBREREER

Table 1 The concentration gradient composition of phenyllactic

acid solution
g FILBURE/(gL) EER
1 2.05 98249129
2 1.02 55668761
3 0.51 31032314
4 0.26 16190460
5 0.13 8715644

WRIE AR SRR E, DA AR AR R 1A,
BERIAMRABFBEMLRE B TE, A~
Y =0.00000002151.X —0.1092(R* = 0.9955)

FrIAE SR LRI FR I KIPHRZE 10000 r/min,
0 5 min A1 0.22 pm JEBEIESS, SR BiE LC-20A
ERORAR AR, I SPD-20A SEAME I 3 HEAT 0T o

HPLC iEME R IR B (S o A
InertSustain AQ-C18 (5 um 4.6x250 mm) (W), A5 4H:
30 °C, #FFE: 20 pL, Ji#: 1.0 mL/min. JishAH A:
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0.05% = LFRKIEH, TiahtH B: 0.05% =5 LR
BEVAT: BB RS A51F: 0~15 min JiE04H B 1 ELEIH
40%T+ZE 80%, 15~16 min JRENHH B 11 ELBI {4 80%,
16~18 min VizhAH B HILLG] HH 80% %2 40%, BELTE
B, K 210 nm K

L4 $dE AT

RIGEHE R Excel 2007 #7015 A0 F 5, K
SPSS 13.0 ¥fFdATSeiH b, RS E T 20
(one-way ANOVA) F2J7#847 77 22734, LSD V14T
HA ZE L, 45HR L FIEREZE"FRIR, p<0.05
FREFRTE

2 ZR51He

2.1 FILBRATE o & 224

HZE LR bRUE M ) HPLC it (&1, 3R
FREAIREE 2.05 g/L), RILAEH, £ 9.5 min 24 H
MRAIR s, HAREMRL . 2B, gh
AR, R,

%1000

3 -

2 -
>
=)

1F

0 AN —— —

0 1 2 3 4 5 6 7 8 9 10

RT / min
B 1 FKABSRAERA HPLC EIEE
Fig.1 HPLC chromatogram of phenyllactic acid standard

%1000
4}
3 L
> 2t
: &
T
1r ®
0 1 1 1 1 1 1
0 5 10 15 20 25

RT / min
B2 &B% EERRAY HPLC EIEE
Fig.2 HPLC chromatogram of fermentation supernatant
H 2 & LIS HPLC (i LA H, #
FRTR K T BRI (a0, 3 SRR, IR
1,

70

22 B ARIALBRE ARG fFk

* 2 TEIEMAEERNFABR S 2T (/L)
Table 2 Effects of different strains of fermentation broth on the
content of phenyllactic acid (g/L)
BfiE/h  BLCC2-0021  BLCC2-0069 BLCC2-0410
24 0.84+0.01° 1.26+0.01° 1.1120.01°
48 0.910.01° 1.43+0.02° 1.31£0.01°
E: RARNBFEATEREFREE (p<0.05), MR F
FRAFHEATEHERERREE (p>005), FTLR.
HI3 2 A1, 24 h BT BLCC2-0069 KR
FAMRSERE, N 126 gL, BEETHASHK
(p<0.05); 48 h I} Pk BLCC2-0069 & H 4 FLIR
RN 143 g/L, sralE T E Mk BLCC2-0021 F
BLCC2-0410 /] 58.21%F1 8.79%, %353 (p<0.05).
LT 24 h A1 48 h KB AR AL IR & A5 R, Ja 4k
I AR AR = B vk BLCC2-0069 AJE5T%
%o

Lavermicocca™ WEETH 414> B 21 L. plantaom
20 B, PAERIZEILIRE N 56.00 mg/L, XZxT AR
R AR LRI 1 ROl s Bl S A TN RS AR A
[FF & AR R R RE e r= AR R LR, ISR = kA
IREF RN FLER B R AR E 2 1.0 g/L AR,
5 12— 3 3o 4 R 6 4 S v A £
%, kSRR B AR FLER T BN 246 mg/L. 2]
U3 38 45 B Y R B0 I A 4T 8 S 0 e 31—k
TN R FLER = 84 89.30 mg/Lo ANSZIGE IS X}
AFRIGERE TR IL, B3] 1 FR& = 58 AR 1w
BLCC2-0069, 24 h WZRERARARHRILIR S &N
126 gL, = TN R a4 R IR IE .

2.3 H#k BLCC2-0069 % &

»

/S

23.1 FAZF

¥

58

\<
3 ZLESEI BLCC2-0069 BIEFASE

Fig.3 Colonial morphology of BLCC2-0069
Btk BLCC2-0069 7F 37 CH59% 48 h J5, HiFRdk
EREEES B, . B, BiE. SR
CaniEl 3 ffrsd) , FERGEE TS RIRIESIFPIR,
Bl o B EEAES ) (i 4 BR) TR TERS
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RIS LA — AR

td
¥ L/ 4 i_v& - ol s
e LV A \
~ M. 4
k e L
= L]
Sty
“h . .
St ” =
4= - ;.g_hy‘
o g
:\_ e
AR i i B VS

& 4 FARE BLCC2-0069 Eéfﬁ%’é@
Fig.4 Gram stain of BLCC2-0069

232 HSTFAMFER

B Rk BLCC2-0069 [£] 16S rDNA PCR P4 H ik 45
FEIR, TETEAINN 1500 bp L4175 E— 455
PELFRI 2R, STUEER—80 T, K
7% 5 http://www.ncbi.nlm.nih.gov P34 I B8 135
4y BRI 16S tDNA # K 7 &1 3k 47 L X, F
BLCC2-0069 [1] 16S rDNA J# ¥ 5AFIFUAF B A B
Pk 16S rDNA J7H|— I RARKEN, ZRWE S
Fias, ZEKS CfRIER Lactobacillus plantarum
MT464064.1 F1 MG983980.1 #H A J& &% &1, %5
BLCC2-0069 WE THEHMWAME (Lactobacillus
plantarum) o [FIRHHE—PHIE 7 RAVRHME, A HA
RFHEATT T M E A FLIR B 0 R B 2R bR 2 —, K3
AEARHE SRR AT B — s v AT

¥ BLCC2-0069 i 22 [5 SR 55 37 W) Oyl o Coide

M AR TRIUKS) . %S A
CCTCCNO: M 2020388

40-M58801.1 Lactobacillus acetotolerans

41[L—-M58802.1 Lactobacillus acidophilus

74 M58814.1 Lactobacillus delbrueckii
4811_M58820.1 Lactobacillus gasseri
300 M58819.1 Lactobacillus fermentum
37 FR871772.1 Lactobacillus pentosus

36 |LM58810.1 Lactobacillus brevis
M58824.2 Lactobacillus mali
MS58803.2 Lactobacillus agilis strain
3345-M58808.2 Lactobacillus aviarius strain
7-AF089108.2 Lactobacillus salivarius strain
MF966555.1 Lactobacillus plantarum
BLCC2-0068
3| MT464064.1 Lactobacillus plantarum
S'MG983980.1 Lactobacillus plantarum
M58809.1 Lactobacillus bifermentans

FR871759.1 Lactobacillus pentosus

e

0.10
[& 5 BLCC2-0069 Rk BHt

Fig.5 Phylogenetic tree of BLCC2-0069

24 WA ATE (Lactobacillus plantarum)

BLCC2-0069 22 4 133

241 #HMIAFE (Lactobacillus plantarum )
BLCC2-0069 E#rst &-20-s R, (SfbdFaifelt )
8 & KA st TR LG #rh

HE 3 ATk, 76 14 d WEEHIA, E/ErE /N R A4
AWEIET, WEEEhIER, WHRETEE MR,
FAHIEAT HBIPET SO MRS AR S PR . BT
FURRAE, $TCPIRR AT AL .

#< 3 BLCC2-0069 B XT /)N A KA IR A SN
Table 3 Effect of BLCC2-0069 on the growth and death of mice in each group

RH 2t B8 28 1.0x10% cfiymL 28 1.0x10° cf/mL 28 1.0x10" cfu/mL £
TR E/g  2022+1.81° 20.58+2.24° 20.73+2.42° 20.45+2.04°
skt 7dFHREE 241582230 25.95+2.36" 25.48+2.16" 25.32+2.41°
14d-F¥HREE 25004272 26.58+2.14° 26.89+2.34° 26.23+2.75
sk E/E  21.91£231° 21.74+1.87" 22.05+1.67° 21.86+1.94°
Mt 7dFHREG 2754283 28.9+2.83° 28.13+2.78" 28.242.62°
14d-F¥RF/g 31+3.32° 31.542.53 3114257 31.05+2.51°
PR ‘)i/iéﬁ%‘ ‘ ‘)i/ﬁéiﬁ:\ ‘ ‘)i/ﬁéiﬁ:\ ‘ ‘E\/ﬁéﬁ%‘ ‘
WEFERIE  AREFEIE AT AR RET IR
I EF EF i i
TRk 0 0 0

3k 4 BLCC2-0069 B X &40/ N iR 2R B EASN
Table 4 Effect of BLCC2-0069 on organ index of mice in each group

JE x4 B840 1.0x10% cfu/mL 48 1.0x10° cfu/mL 48 1.0x10'" cfu/mL 28
PERRAE 40 0.52+0.01° 0.53+0.03" 0.560.02% 0.55+0.03%
iz 5.17+0.31* 5.42+0.19° 5.49+0.28° 5.40+0.40°

242 HMIAFE (Lactobacillus plantarum )
BLCC2-0069 By &-2i-)s .09 & B 1640097
ot

& 4 aTH, EWIANE (Lactobacillus
plantarum) BLCC2-0069 B&kyxf £ B 2H /N 1 B
JEFE BRI AR LU A BB PR o 2 A TR 7 T SR
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T2, HOE SRR N, (HA SR A B
T HHCEERAD WA, X 5284 B I 2 TN A
A4y EBR X FURREE I 2 VA BB E

WUARTEL LR ARH =P A5 . Foh s ik 2 e
FURRTE & A — TR B B ARG R 1.0x10°
cfwmL. 1.0x10° cfw/mL 1 1.0x10" cfu/mL ¥ FLFT
(Lactobacillus plantarum) BLCC2-0069 BEA31%
0.4 mL/20 g A H (1) 5200 Sl B THE B AR, BSR4
7 14 d MEERI/N B R. BR . g FETREN
&, VITESH, YT /N R & 28 B Y e,
[F i 3 AR N Z B R AR RN BRI R s AR

BEE. PR LR B R Y, m HR
SRR DLE TR E Mo N R A R, 30
EFEMFE (Lactobacillus plantarum) BLCC2-0069
a . TIPSR A AERE 1.0x10°. 1.0x107,

1.0x10° cfu/g hELA/NRIEY, H4EH 30 d, R
W NRI— AT MR PRI G LA RIET 0,

30 d JE IR A/ NR T 5, Wik ar: TRk
(215 35 5 1) — Wk A SOUBAT 1 R 9 1 B A e &
CIEEPEIRER, DL 1.0x10%, 1.0x10°. 1.0x10" cfu/f
RN 28 d, RAMA RIS, Hiln.

JFFIE B A A B A

25 WA ATE (Lactobacillus plantarum)

BLCC2-0069 % B T 7. #F %

251 KB HEMIFE (Lactobacillus
plantarum ) BLCC2-0069 & &% pH 18A=7% i 4k
A

—

0 2 4 6 8

pH{E
(=) —_ [\8) w S W (=)}

10 12 14 16 18 20 22
RIS H] / h

[&] 6 BLCC2-0069 ifiifA & BEAN IR+ 8] s BURE pH {EIMIELE SR
Fig.6 BLCC2-0069 pH value of liquid fermentation at different

times
¥ A A W Lactobacillus  plantarum )

BLCC2-0069 F- MRS WifAkEFr3Er 37 CHEFR, Itk
pH {4 5.86, 0~4 h iR EYERAE 5.6 4, B
JEITAE N B, pH B RIBEAR, & TRk R ™ A4 K&

72

FUREANIR T WERE G4 R T LA
HAE 0~4 h A THEWHH, 6~10 h &b TXHEAEKE . X
55 6 h 46 pH B H IR 2 PRI GARRL, TRk R =%
B, FeEREANIR, pH EAHRFEK. 10 h G
SEW, WEEBUR N 1.78%10° cfw/mL. X458 1%
W AW A REIFLATE P158 (IWT T4 AL, TRk
TE 4~6 h A A FFUERE A B0 K

—_ —
(=] w
T T

FLER AT X/ (x10%)

10 12 14 16 18 20 22
REFISE] / h

[E] 7 BLCC2-0069 Ak & FEA Rt E] m BAE TR B BN E LS R
Fig.7 BLCC2-0069 number of viable bacteria at different time

points in liquid fermentation
252 REERMATHEMIATE (Lactobacillus
plantarum ) BLCC2-0069 & Bt F LB 4249
A0
FALIREEAR B SRR, BEIABR, 231

LA TAR ., o R GRS IR IR 772K 4
FRFLIRI . XREPIR IR 3 g/L (L
THFENTFEAE 40 min, 2RAMESS 90 s I 3RAT 1 MOAFLIR
7 5 fi e RR SR UN-30, AR FLIR = 5T IA 712 mg/Ls
wE B PR R RIEAT A, RERR 8.3 g/L.
FEN 1.8 gL, LG 5t E 2 1.67 g/L:
LB A IR A BRI T I, RS B R
WIFAT R FLIR = B ik 2.13 g/L. [HZE2LIgs000t
FORIN: FEFLIR A RN Z R & BCR FLIR i A
R IRNERRE YR, ORI A S, AL
KA BRI CE RN RN R & R AR, 72
AT A EIRERIN,  FE IR AT IR AR RN 2R 5L
R B T ISR R . AR5 b2y 7 E A
WIFANBE (Lactobacillus plantarum) BLCC2-0069 LA
PSRN TR BT N R A% 24 h A TR pHL A
FURRHIEE G AR S EMRARS R, RNEKS.
P R A P R R S P 7 B R R R A Rl ),
FENUAR AN BA E AP R, HHOREERmEN
FRA N AE 2T BE T IR 188hRE AR
20 S B AT B R O RO (B 7T R R I P
JEAIA LR R B AE KA — s, IXATRES A R
PR IR 5%, FUR DA LE R FI 2R IR R 248 T 2R

0 2 4 6 8
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FPHERERIIR, RILIR ] REa FUIR B A — &)
HITER: tBATRE SRR B B 3ELE 1 FLR I AR
A K AFREARIT pH B AR IR BRASUR
FOMAAN R o AR PRI N I R R R 7R &
WA 3.97 gL, BTN B R 2R T 2 R 4H

(p<0.05). LUK ZIR NI K EAR R & &
W2 N210gL, BEETXYA 66.72% (p<0.05).
WEPEIR IRER R AR I AR FLIRR I RACR AL 2%
MR, X —Z5i 52T ORI — 8. 7T
HJF R TR R AN (Lactobacillus plantarum)
BLCC2-0069 & RCAFLIRIIARS, JEMIZR I EHIR °]
FEME B HOVE D T B R AR . TR &R T
FEEGNARAR, Ef RSN R RS R
FRIGAG SR ARG, P21 3 J5 s R 2R PR R e A
BRI -

75 TEIERIXT BLCC2-0069 &EHEAAFLEL & EHIFZND
Table 5 The influence of different substrates on the phenyllactic
acid content of BLCC2-0069 fermentation broth

24h PR HRARERE HRAEERL
pH 14 3.75+£0.04*  3.85+0.13°  3.86+0.13°
LB EH K a b b
3.05+0.55"  1.65+0.25 1.5540.25
/(10° cfu/mL)
LB AF/(gL) 1733£1.52° 11324234°  16.35+2.52°
FILEAF/(g/L) 126£0.01° 210001  3.97+0.05°

253 K AMBRFMRENAAYILAFE
( Lactobacillus plantarum ) BLCC2-0069 & &%
TN o AL
% 6 FRBEBESHRNERS BLCC2-0069 & BERATLER & BHIZNT
(g/L)
Table 6 The effect of the amount of phenylpyruvate added on
the content of phenyllactic acid in the fermentation broth of
BLCC2-0069 (g/L)
KA BB A A E/(g/L)
0 1.00 3.00 5.00
24 126+0.07* 2.59+£0.03° 3.66£0.06° 2.55+0.08"
48 1.45+0.04* 2.82+0.06° 4.23+0.06° 2.65+0.04°
N T SEBRRIRIATE, AT D%
PIBRRR A N B AT 70 6T, A PR R AN R i )
FLR & BRI LS SRR 6 Fivn. K24 h 48 h
I, ZRFLR R A A R R N & i 1S n L ISE T =
Ja FRAREES,  Horp DUR BRI IN 3.00 g/L I 231
FR &R, 7 ikE3.66 gL M 423 gL, BEST
HAZRIA (p<0.05); 24 h A1 48 h 30 3.00 g/L
I P AR N SRR R I R LR 2 5 ) AR VAN NI
290 f5F1 291 f%, ZREE (p<0.05). FIHLIEE AT

B 18] /h

oK
P/S

e 52 5B G RBEEEA K, Bk s
IR, BEERAEBRNINEIEIN, 25N A
2| S SR ) B NS T = NS5 g N 1] i)
HARF BRI RN, T RES N BRI A 2 A
—E, SFEORILRI = RIS X
B 24 hF148 h ZRFLER I = B ] DL,  BRIARLE HITHA
FRaa R, B R R K IR A e
SH—ERR, HEEHE IS, X5EERNAEK
LR AR AR o 5 XS AR I RRBRI R 10 /L 3%
LA 100 r/min 25148 T 24 h BESRASEROORILIR &
TN 3.86 g/L (ML FARML,  EARLEARIR KRB [H]
PRI ZE R, AIERYNINE E AR B, 17
TEM 22 5 ] REAE 2 B B PR H & 77 R FLIRRE J1 11520 5
[Fil B 2 0 45 8 2 v T i B PO R e R 3
NI 8.3 g/L RN IR 7% BRI N B LA
TEREEMIANE (Lactobacillus plantarum )
BLCC2-0069 KEAR-HARFLIE S 2R, HU 3.00
/L NI SO B

3 g

3.1 IE R PR ARILIRINFE PR BLCC2-0069,
24 h REFRFFR 8N 1.26 g/L, 48 h KEFRIAIR™
TN 143 gL m T ENAMT i AL AR AL IR IE
T RIS E MG AW E, WhE HOME
VI -

32 HHWFAANE (Lactobacillus plantarum) BLCC2-
0069 HI/NEARN A EPEY, S5 R AIIARI X5/
UG IEAS . AT RMEIERH, RI/NRIET, R
JE~ B MR BT 58 Te PRI R P LA, WD 1 B
PREIAR N 24t

33 HHWAANME (Lactobacillus plantarum) BLCC2-
0069 LA T IR JE A7 R 1% 7 R LR PR ROR AR T
LIRS EIR AR, HLLL3.00 g/L KBRS I 24
h RIERFLIR 8N 3.66 g/L, 48 h KIEEARAIR = &N
423 g/L SR metE.
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