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Optimization of the seed medium of Lactobacillus casei
GJ00412 isolated from soy whey
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Zou Hai-jie, Chen Hong-juan, Xie Yan-qi
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Abstract: Soy whey (SW) is generated as a process waste during soy isolate protein preparation. SW has low
content of soluble sugar and high content of oligosaccharide, which is suitable for the growth of lactic acid
bacteria (LAB). In this study, a strain of Lactobacillus casei GJ00412 (by 16S rRNA genesequencing and
identification) was isolated from soy whey. In order to reduce the cost of culture medium, improve its
biomass, and facilitate the next utilization, Response surface methodology (RSM) was employed to optimize
the composition of seed medium of Lactobacillus casei By Plackett-Burman design, sucrose, yeast power,
MgSO,, Tween80 and pH value were found to have significant effects on biomass, and were further analyzed
by Box-behnken design, an application of response surface. The optimized medium was as follows (w/v):
2.5% sucrose, 1.8% soy peptone, 0.4% yeast powder, 0.08% MgSO,, 0.04% MnSO,, 0.08% Tween80, pH
7.17. The results showed that the cost of the optimized medium was decreased and the biomass of
Lactobacillus casei has no significant difference when compared with MRS medium.
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EWTIIE

FERE KT/ HEH (soy protein isolate,
SPI) MEZ A= [E, KEFLIH (soy whey ) J&H:
FERY ., KEFLETY R EE (COD)
T 10 000 mg/L, EHEHECEE RNE TGS, H
W BEE . RS Ye . H AT R 55 O A BRI AR
AR R . R, ESAEAR. R R
HEEBFME . R EY . K2, M
MR . FERRER . MR SR 2 AR, kY, i
RFLRE, AR ERE P EFRRIY, BRI
S BARAACI = H RS

T FLAT B — R E A AR e T AN (B A s A
Y, WEHMNKREGFE P TENIARE, 2N
FHTBEI7FOREE . AER S . ARSI ) 45 S0k
T B LA TR Y £ 2B PR BB LA 3 8k B 2 i 9T S
F . Pablo 25N A 1 96 UE 52 T % FLFF B8 X 41 2 L
el R ORI 1 ustA B - 21 B 0 e A =V
ANEAREY AR T B LA RO/ U 18 R A
—EMPTER, IF B X g s R A it
PR o T 10 397 25 0 A e v 45 1 LA 0 T
H AU 5T B B B B i A K P RE A RDELF %
MR LA g R o & e B 5 . iR T
% AT BB A R L FLIE B IR0 K5, #oh
RZFLIE 1A A7 0 S i

XTRZ L E i i KB &, MRS 1
FREA O EFLRR A A TR 57 5, H2 MRS
R Bl 8 4% . Bl TAEZH, HARWEE
Pan 001 Wi DO S =N N 13 Al O 2 S = A E
Ht, AT PR AR 0, B —TiA
AT M TAE . e TR REMAM S22 T A
Hr, R TE (RSM) JrikPifgss R, 52
s TR T 2 Bmiite, Hrb B s Ay
B,

TEARMIFEH, @i 16S rRNA HEPR A 5 %
UE R R GRLE BRI, B GJ00412,
>R FH e W Tk A+ B8 FLAT B GI00412 Y A1~ 45
FEHe, LI GI00412 A= 4y et W MK K I8 LA o
1 HPRE
1.1 FREFA 5

Lactobacillus casei GJ00412, GenBank & 55
N MN650243 . S5 AR FH A BIrAT 150 240 2 [ 7=

ST ai sl

TR 3R 3L . MRS 5373k, RBI. 20 g #i%)
Wi, 10 g IR, 5 g BERERY, 5 g SR, 2 ¢
WERR A A, 2 g MR — 4% ,0.58 g B REE ,0.25 ¢
WilR%H, 8 mL iR 80, 1 000 mL £ /K, 4
f pH7.0,
1.2 16S rRNA EE

Frks s, Em (BN 519
5-GAG TTT GAT CCT GGC TCA GGA CGA-3',
sl (i) 5185: 5'-CGC ACC TTC CGA TAC
GGG CTA CCT-3'H b i o3 A= Y AR A PR #]
B LG9 (24bp) 1 uL, TESI49 (24 bp)
1 uL, 10xBuffer 5 pL, Mg”*4 pL, dNTP2 uL, Ex
Taq M 1 pL, #HR 3 uL, ddH,O 35 pL. JZfs
¥ . WiAEHE 95 °C, 5min; 94 °C7EHE: 30s, 58 °C
Bk 30s, 72 °CHEMH 50 s, 30 PMEHR; 72 °CHE
fi 5 min, B 10 pL 347 Wy A 2 pL 51 i e
O, RSN 1% RS (& goldview
1 uL), IxTAE Z b EE 80 V HLJk 40 min,
FHEERE AR OS50, . ¥ PCR W1 5 T 8k i
e, P, USRI, T
1.3 EEHERN

THEB, S Sk,
1.4 Plackett-Burman i%it

7E Plackett-Burman #3123 | 5 —ANAs &
e (+) AR (=) PIPIKFE . Bk E S
FEARACTE Y 1.25 55 o O T — B Z 0 URE A .

Y=p0+) BiXi

Y e (Y ), Bo BB, Bi
LM R, Xi & H AR MK . SR IMP 34
WHEAT PB Wit R, HHET 8 A4
HZE, sz (x1), KEEAK (X2),
FERER B (X3). IREEIR (X4), BRREE (X5).
iR (X6 ). mhild 80 (X7). #iks pH{E (X8 ),
R — L g it , s 8 IR 12 s,
1.5 Box-Behnken i%it

3 Plackett-Burman 514" % 90 i 5 0% |
FEREEA . MgSOy, i 80 Fl pH LRI Z X AL
Pritsgm g, BERGX HANEE, Pk
FHme o7 1 A DA e Beff 25 F . A4l Box-Behnken
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st R, T I R A IR RN

n n
Y=, +Zaixi + Zbl-jxixj
i=l J<i

YIRS AEL, cov @i A1 by 3 W A
AAE S R A R A, W N R T AE Design-
Expert Version 6.0.5 84 i 47, B4R L =
AAF, YRR N A, B R R G MoK
PR 1., SEREEFR T B1E 434 AT 22 03 Bk
B AR 1Y [l ) RO GE 22 B

% 1 Box-Behnken & it HIE ZXK FFRBE

2 i %7K
-1 0 1
A % A 2 2.5 3
PR % B 0.4 0.8 1.2
TRREE /% C 0.06 0.07 0.08
5 80/% D 0.08 0.1 0.12
ws pH E 6.5 7.0 7.5

T AR RS E KRG AL, B

1.6 IIESCEE

e 1%(v/v)ER R GI00412 43 5ilHEFh 2
50 mL MRS & AR E; 7231 50 mL A4k 5 i 15 37 3%
HR( B FR AT 250 mL #2560 ), THEIR L 150 rpm

37 °CHiFF 18 h, i 1.3 PFrik Iy vk A7 1 R £l Il .
2 BRI
2.1 EHRVIPEE

GJ00412 [ 16S rRNA FEHFHIILE 1, &
PCR, GJ00412 7£ 1 000~2 000 bp [8]A —4~HH . (1)
M, KZY1.5Kb £ 47, XKW PCR iy 4
THWIKER 16S rDNA JF . FREIN S A 3L K
J¥ 510 T BLAST #2J¥ . #£ Genebank %4 2 1
HEATARRUME FL, 5 16S rRNA LR %55 45
GJ00412 5T &FLHE ( Lactobacillus casei M15-1)
1 [l IR 100%
22 EWMEMEMEHERFE

Plackett-Burman 1% 1155 5 25 2 WL 3% 2 FI5% 3.
SRF ¢ 3 ARG S0 RS A8 Y R AT AT
ZERWFE 4, NFR 4 TR S AN, Witk pH (P<
0.01 ). WRAREE . WEEER Ky . nHiR 80, #ZHE ( P<
0.05) X} GJ00412 WA= Y A Ge it~ i PERem
KX BN E KA Box-Behnken %3tk —
A A NI e = 7 S T B RA B /b WY ] N
F, (BREENFEMWRBEMITHEEE T, 2
FEIAT o B AY , FrLIAR#E Plackett-Burman 1% 11
R 235 SR 3K S PR 2R 0 il T B 1.8% 1 0.04% I

TGCTATACATGCAAGTCGAACGAGTTCTTGTTGATGATCGGTGCTTGCACCGAGATTCAACATGGAACGAGT
GGCGGACGGGTGAGTAACACGTGGGTAACCTGCCCTTAAGTGGGGGATAACATTTGGAAACAGATGCTAAT
ACCGCATAGATCCAAGAACCGCATGGTTICTTGGCTGAAAGATGGCGTAAGCTATCGCTTTTGGATGGACCCG
CGGCGTATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGATGATACGTAGCCGAACTGAGAGGTTGAT
CGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGG
ACGCAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTGGAG
AAGAATGGTCGGCAGAGTAACTGTTIGTCGGCGTGACGGTATCCAACCAGAAAGCCACGGCTAACTACGTGC
CAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGT
TTTTTAAGTCTGATGTGAAAGCCCTCGGCTTAACCGAGGAAGCGCATCGGAAACTGGGAAACTTGAGTGCA
GAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAG
GCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGT
AGTCCATGCCGTAAACGATGAATGCTAGGTGTTGGAGGGTTTCCGCCCTTCAGTGCCGCAGCTAACGCATTA
AGCATTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCG
GTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCTTTTGATCACCTGAG
AGATCAGGTTTCCCCTTCGGGGGCAAAATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATG
TTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATGACTAGTTGCCAGCATTTAGTTGGGCACTCTAGTAAGA
CTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACAC
ACGTGCTACAATGGATGGTACAACGAGTTGCGAGACCGCGAGGTCAAGCTAATCTCTTAAAGCCATTCTCAG
TTCGGACTGTAGGCTGCAACTCGCCTACACGAAGTCGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGG
TGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCGAAGCCGGTGGC
GTAACCCTTTTAGGGAGCGAGCCGTCTAAGGTG

El 1 GJ00412 A 16S rRNA EE 71
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EYTIE

% 2 i#3d Plackett-Burman it I FA BT =K F

IKF X1/% X2/% X3/% X4/% X5/% X6/% X7/% X8
1 3 1.8 1.8 0.08 0.06 0.12 7.5
-1 2 1.2 1.2 0.06 0.04 0.08 6.5
%= 3 i&3d Plackett-Burman i& it FUSEIG 4 R
e AE A KT/ % PRy
X1 X2 X3 X4 X5 X6 X7 X8 (107 Cfu/mL )
1 1 1 1 1 1 1 1 1 184
2 -1 1 -1 1 1 1 -1 -1 94
3 -1 -1 1 -1 1 1 1 -1 120
4 1 -1 -1 1 -1 1 1 1 158
5 -1 1 -1 -1 1 -1 1 1 94
6 -1 -1 1 -1 -1 1 -1 1 139
7 -1 -1 -1 1 -1 -1 1 -1 80
8 1 -1 -1 -1 1 -1 -1 1 193
9 1 1 -1 -1 -1 1 -1 -1 93
10 1 1 1 -1 -1 -1 1 -1 124
11 -1 1 1 1 -1 -1 -1 1 135
12 1 -1 1 1 1 -1 -1 -1 95
% 4 Plackett-Burman %31+ 3236 BO BB 9 7
A G fliTHE T{E Prob>|¢|
Intercept 133.833 33 58.46 <0.000 1
M X1 73333333 3.20 0.049 2
KGE AN X2 3 1.31 0.2813
JHRAE 1 R X3 -1 -0.44 0.691 8
[ B Ry X4 9.5 —4.15 0.025 4
T R % X5 12.333 333 5.39 0.012'5
i B 4 X6 2.5 -1.09 0.354 7
75 80 X7 9 3.93 0.029 3
whh pH X8 32.833 333 14.34 0.000 7

H: R (A1) =0.982 4; R%adj (JE# )5 M-S 1 ) =0.961 2.

Hb, AR AR (Y (8] 05 B S B 1 R A P
I TTHR/N T 0.664% , PR I HEE B 11 VR A 1 % JE A e
LIRS AL T
23 EFERISHMMK
me o R T SR g A R LR 5. SR A IR
BIgr 200 6. M ik 2 KRB BEY
BRI R AN .
Y=67.33-1.884-27.31B+0.56C—1.44D+0.063E—
12.444%+22.81B°~1.19C*-2.69D*~13.52E*~94B—

5.54AC+2.54D+0.54E-1.25BC+5.25BD-0.25BE-
3.5CD+1.5CE-4.5DE

7 G T IR R 2240 BT A . AR
T F{E 4 11.28, P<0.000 1, FRAIZAHR A
ARE R EENE, R 0 0.900 3, KUIEYRM
90.03%: FH 5 FR LI DTHREY , HA 9.97%AKTE
AR A R, 0B O BRI A (A

Yrat) B, 5AMNER 6 i LA, &K B
(BERRR ) M AR R I PN B, 47 (F
W), B>, E° (FIhh pH) Xt A= My i il v s
iTE N

& 2 ef, ST =R R, PR
i) 25 R (I A A g 5 3 AN ] DR 22 [ 4 A
FTO3 BT o = 20 N7 T ST AR P LAzl Ay i 7 o &
ARG AE T 22 BAE A, TR) A R Al AR R ) I
Ao Jish, i HEARETHE A B 1
P, FEXF I A 77 B i e RAE A T35 FHAH
IVAESENIOE  TETR % S AN = sy S a =
Ay 1 f R T I B A B R 1 e K
W 8. L, HRALIEEEFREER T (wiv ): 2.5%
WA, 1.8% KEHHWR, 0.4%MEHR B, 0.08%
MgSO,, 0.04% MnSO4, 0.08%M: i 80, pH 7.17,
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% 5 Box-Behnken &34 R

1 0 1 0 -1 52 24 0 0 0 0 58
2 -1 0 0 0 -1 48 25 1 0 0 0 1 45
3 0 0 0 -1 1 65 26 0 0 0 0 0 53
4 -1 -1 0 0 0 73 27 0 0 0 0 0 68
5 0 -1 0 -1 0 126 28 0 -1 0 0 1 103
6 0 1 0 1 0 62 29 -1 0 -1 0 0 56
7 -1 0 0 0 1 48 30 1 0 -1 0 0 57
8 0 1 0 0 1 49 31 0 0 0 1 -1 49
9 0 0 0 0 0 75 32 0 -1 1 0 0 131
10 -1 0 0 -1 0 61 33 0 0 0 0 0 70
11 1 0 0 1 0 51 34 0 1 0 -1 0 48
12 0 1 0 0 -1 51 35 0 0 0 -1 -1 49
13 0 0 -1 1 0 64 36 0 0 -1 -1 0 62
14 1 1 0 0 0 47 37 0 0 1 1 0 50
15 1 -1 0 0 0 99 38 0 -1 0 0 -1 104
16 0 0 1 0 1 49 39 0 0 -1 0 1 38
17 0 0 -1 0 -1 47 40 -1 0 1 0 0 67
18 0 1 1 0 0 65 41 0 -1 -1 0 0 125
19 0 1 -1 0 0 64 42 0 0 0 0 0 80
20 -1 0 0 1 0 55 43 1 0 0 -1 0 47
21 -1 1 0 0 0 57 44 0 0 0 1 1 47
22 1 0 0 0 -1 43 45 0 -1 0 1 0 119
23 1 0 1 0 0 46 46 0 0 1 -1 0 62
Fo6 WMIHERMHAEDH
TR AL 5T R B2 Ir Fia Prob>F
4 -1.88 56.25 0.55 0.465 2
B -27.31 11 935.56 116.73 <0.000 1
C 0.56 5.06 0.050 0.825 7
D ~1.44 33.06 0.32 0.574 7
E 0.063 0.063 6.112E-004 0.980 5
A* —12.44 1350.03 13.20 0.001 3
B’ 22.81 4541.76 44.42 <0.000 1
c -1.19 12.31 0.12 0.7315
D? -2.69 63.03 0.62 0.439 7
E? -13.52 1595.46 15.60 0.000 6
AB -9.00 324.00 3.17 0.087 2
AC -5.50 121.00 1.18 0.287 1
AD 2.50 25.00 0.24 0.6253
AE 0.50 1.00 9.780E-003 0.922 0
BC -1.25 6.25 0.061 0.806 7
BD 5.25 110.25 1.08 0.309 0
BE -0.25 0.25 2.445E-003 0.961 0
CcD -3.50 49.00 0.48 0.495 2
CE 1.50 9.00 0.088 0.769 2
DE -4.50 81.00 0.79 0.3819
Intercept 67.33
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EWTIIE

®7 "R ERNFESHR

T H i B 22 J5 F ¥ 75 FE P>F
B 20 23 078.16 1153.12 11.28 <0.000 1
B 2% 25 2556.29 102.25

AL T 20 2036.96 101.85 0.98 0.567 7
B2 5 159.33 103.87
Bt 45 25 634.46

. R*=0.900 3; R*adj=0.820 5,

118.476 67.6608
- 98.5001 63.0633
i 7852361 . e 58.4658
58.5472 - . 53.8683
38.5708 . R 49.2708
N
1.20 ] \ 1.20
oL o. 300 10
> 0. > 0.08 550 ).
% 4 0.07 225 59&‘@ %

67,3965 o O ot 632050
N . = S
& 531670 S OSSN 56.3897 I Seoteesioet SN LAY
. < N Rt X
9375 S :

Sest
TS

N

. ) 7.50

7.50 <[
223 ) 300
¢ 1% 290 & 00
& 650700,

0067200 WY

67.3983

MWAEZEL: AFIB, BHMC, AMD, AFME, CHE, DM EXZHEMEM,
B2 =4:maRmEE

*8 MMEINEHRIALE

H# ikl ) BB R % TREREE /% 15 80/% #hH pH
T/ (wiv) 2.58 0.4 0.08 0.08 7.17
24 MMIEHIEFERIIE 3 #ig

TEAL IS S FR LT MRS 15 35 560 1 15 5%
GJ00412, £ 37 CTFHiFE 18 h, HAEWYE LK
W% 9,GI00412 & 2 PR F 5L TP A5 2] 59 A= Y i JF
JowEEZER (P<0.01),

Fz9 MILEEFEM MRS 155 £1E5F GJ00412 BIXFELSLIE

e HE W/ Log)octumi
etk )a 35 3% 5 9.32+0.02
MRS #5555 9.29+0.01

W BEFEETER 18 ho

TEARMIEH, i Plackett-Burman F1 Box-
Behnken SCEG AT EEFLAF I GI00412 HIfE4E
MRS #5532 3T o 15 B AL S 1Tl 785 77 4L
Bl (wiv) IR 2.5% 8450, 1.8% K G HEA
W5, 0.4%BEEHZ K, 0.08% MgS0y4, 0.04% MnSO;,
0.08%Nnt i 80, pH 7.17, HiAk)a k5373 5 MRS
REFRIEMIEL, W 4 DR IR LR H R A
WL [ S A T SEER X, GI00412 FERAL)S Y
RS A A XS MRS BRI B E XS

(P<0.01), VA FZ5REH, A M35 3750 B
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