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Isolation and identification of lactic acid bacteria from fermented broth of

polygonatum and fast detection of live bacteria by MTT method
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(Abstract] Objective To isolate and identify probiotics from the fermented broth of polygonatum, and to establish a
rapid detection method. Methods The isolated strains were identified by morphological observation, Gram staining, 16S rRNA gene
sequence determination and homology analysis, and the rapid detection method was established by MTT method. Results A strain
of lactic acid bacteria was isolated from the fresh polygonatum fermentation broth and was identified as Lactobacillus plantarum.
MTT method for the detection of Lactobacillus plantarum was established. The study found that the best wavelength was 545 nm,
the suitable staining time was 2 h, and the minimum detection of the concentration of live bacteria was 10’ CFU/mL. In the range
of the concentration of live bacteria from 7x107 CFUmL to 3x10® CFU/mL, live bacteria concentration of the Lactobacillus
plantarum and the OD at 545 nm showed a good linear relationship. Conclusion A strain of Lactobacillus plantarum was isolated
and purified from the fermented broth of polygonatum. The total number of live bacteria can be quickly detected by the
MTT method, which provides a reference for the rapid detection of probiotics.
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B R R EE G KR 2 R BT A Bt
S R IS BUE 5T AR v e g 4R 2 i 2 LA U
VR 256 W PR, R AP R A SRS MR 51 | ks
LA R B V58 7 i R (E R AT RS 0 e
B B — RGOS 1) 3 8 S SR 2R 2 )5
(R RO, AR T A A 7 R 2ok sz
BT B 00 7 bk 1 EORS E a A I R R A RT Ak
S 1B, o n] 9 5 rP 2898 R BORS O 7 SV RO, sl
WA 7R PR LR 24 B RS F 5T 1 —
P, B NSRS kR A R S 5
TIBERE RO HC TR TR CHETE . A% i IR SO
T ER KRB T L5 . BRSNS T
G BER IRWOHAS SRR RIS | W4 T 25026
VBT EOR R EE B s AT R RS R S AR
AR OGP o Bl A0 BORG & TR AR 2R I ) 28 T it
117 HUEE A T EOR R B B R R pH (E PR
PTG PE | BRI A IR £ 4k 2R S T Y sh A AR
b, Ry BORE I 2% (0 T2 AR AL A0 R B2 At T e
SCHE R HE T S KRBT JE

A RS & NS E S E G/ MV e |
h L BT 2B IR IR R e B R TT X 2% A TR 43 8
S FIIE FIRE Bt A0 M AR A R T R R
Vit B R AT A P2 AR 20 Tz B9 R B AT, R
AR BT RO A T3 B RN ) (AR 2
FEMT M0 B I AIK L5 52 R BE 2% B 5 e, A b B2
Sz —Fh AR VR T oA PR o A I TS B A0 T T A4
WITEOTE, TR LI, WEMEEE] 3—(4,5)~dimethylthi-
ahiazo(—z—y1)-3, 5—di—phenytetrazoliumromide, MTT]
A R Mo R R SRR BT IR T
g A TR TR BSCER SRS I B e 4 MITT 35 R 6% Pk
5 25 A TR A R HORS 0 S A B A 2 A
R B IR~ 5N, F AT, R HOR KRR &
B ARA AT AT B R B R i
T3 43 B Al AR R S 5 O T — R A ) FLAF B (Lac-
tobacillus plantarum) 857 T MTT Pk I 7 3% , %t
5 B R TR 2R (R 5 SR AR SR

1 M8 57%

L1 SEEbk
MTT (I P8 A2 B BRI w45

Y1IM11k109515) ; fif BOR5 W F B Ak 2 BUFS I 8RS
HA PR A 2 W m A s 2 BF 5 e X @I F 5%
Y 0E N Z AL B (Polygonatum cyrtonema Hua) , 5
(A N R LR 2 ) — BT UL 1 i R
1.2 LR

AN AT WA G BT (R A R IR A R
AT B UVTS5B) s Ik 5 (1) T JRELIGE B 1AL 44
7, B Vortex—5) 5 37 20 ) HE 28 48 (LI B2 R 7
BB B S LDZX-75KRBS ) ; 3 i T A &5 (95 4k
P 3N & 2 28 SR A IR A, 5 . SW-CJ-1FD) 5
£ 2 S VRO AL (FEBR R B A RS ) 2
5 :Multifuge X1R); 5445 ( H AR 51 0lympus 23 A,
RIS . Olympus CX31) ; R A A% =X s v 4 354 (P
DU Eppendorf 247,745 . Eppendorf AG).,
1.3 LRk
1.3.1 R MRS ¥iaedk AW 10 o/L, BEkk
¥ 10 /L, 458 20 oL APBIR =8 2 ¢/L, =K
Mfh 5 /L, MgSO,+7H,0 0.5 g/L.,MnSO, 0.2 g/L,nt:
i 80 0.5 g/L.,CaCO; 20 ¢/L,3ifiE 15 ¢/L, 77 pH
F6.2,47%)5 121 CHE KB 20 min,
1.3.2 PBS ¥ ECHI™ U T MTT /9 PBS-1%
W J NaCl4.0 ¢ K,HPO, 0575 ¢ KH,PO, 0.1 g,ddH,0
FEAZE 500 mL, B 5 min i HE 524, M pH
H7.2,121 CKH# 15 min, FiREAF . FHTRiBE
WRE A Y PBS-2 %5 . B NaCl 4.25 ¢ KCl 0.1 g,
Na,HPO, 1.425 g KH,PO, 0.135 g,ddH,0 & % &=
500 mL,#F i, VT pH 2 70,121 CCKE15 min,
133 FAMREHSEFIESNE B A ITNES
WA 3012 0S| BOA [ % B 300 ) 2 I SR 10 4%
B B, 40 L 0.1 mlL i BRI AR T 1G9 3% 1
37 CHERFE 2~3 d, WEHELA, Pt HA %
B HEVERAS A5 R KM V5 7E MRS P4k -
i RN AT B MR , DL S0 SR TR 7 o X A 1Y) SR
HEAT B 22 QY £ I 5
1.3.4 BEMYERE R 16S rRNA 35 4T 43 25 1 58
Ve HEAT %58, A FHDNA PRt 42 B ) 5 $2 3 DNA
VERRIE 519 2711492R ##47 PCR 7314, HH1492R .
5’ “TACGGCTACCTTGTTACGACTT-3" ,27F ;5" -A-
GAGTTTGATCCTGGCTCAG -3 , ¥ PCR =¥ 1% K
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BB Y H AR BRA RV 5 51 25 5 7 55 [ [
F Y AAE B 0 (National Center for Biotech-
nology Information, NCBI)#E417 BLAST Xt , T 2% [H]
TEPERS R F 81, R ] MEGA B {48 3 kM i R 46
KA B3,

1.3.5 WUEYPPARGHEC R EEVR R 0 45 A T T A
Bod it S OO BRI AT, F 37 CRE A 5
75 24 hJa ATV AR R T, Ge AR b T T
SNEC, BT, B AN TR S v 6 TR B
1.3.6  MTT A0 MTT SR H PBS—1 ¥ i % ff i
i, LA e €0 R I $AE S 2 SCIR D VA IURR BT 1
K 4.5 mL T 10 mL Z.0%8 ,JF7E 10 000 r/minZk
FFEG 10 min(B502FE42 160 mm) 5 K H 11,
FERVE TAES BANA 45 mL PBS=2 % 0.4 mL MTT
et g IR A,37 CH AR JE,10 000 r/min 25
A5 min(ELAEAE 160 mm) , 4355 HELOUTTE IS
JA 4 mL DMSO,10 000 r/min B> 5 min(E.02F
160 mm) , 7E AT UL 4 e BE T I Ho (A
(optical density, OD),

1.3.7  MTT ¥ A RAL (1) d5c A M Wi sl K i
K I MTT 2:45 2 19 S B #E1T 400~700 nm $14
R PR AR 5 nm, WS B R I, (2)MTT 24
I 8] A 2 < 3 a WLEE MITT 5 1 980 2 90 B30 €6 1) 72
b, e 4 ARV IRE] B 0.30.60,120.240 min,
PR RO 545 nm A2 OB BE S (3)MTT Af
T 90 B0 S TRV R 10 5 R R R R N [
W EE MTT Y 0y 2 h i, 7E 0K 545 nm b5
OD. (4)MTT 3% b 1 ith 2 2 il K DR BE & 109

CFU/mL J5 4 41 16 i B8 2 A [ vie B2, MITT 4 8 2 Jif
2 h 5, 7E# K 545 nm AL & OD, [A] i 3 i - A
THECE TH SRR S b B 3 TR, DT T RO B AR AR
OD FYAEFR AT R W7,

2 HR

2.1 FLERTE I3 B 4

N E BERE & 1A 22 P, MRS 35 37 364y B 4li Ak
A T TR A — 3, B2 3~5 mm,
Mk, BRI, KWL, A%, A (K 1A),
MRS £ Fe 5L p BE % 7 A i A5 Bl (18 1B), #F— B 7E
BT WA R B A W 1B i B TR B

1~4 wm, A~ R0 ek ARk B = iR (HAEiZ 3)
B2 P YL S SR AT L R0 B T AR O 2
FCPHPEAF B (] 1C)

TE - AP HLIE T 5 BV ARSI ; CL28 22 R (0 1 RO ¢
B 1 ERIABEE MRS BERENS S

22 HEYFATHEEE

it 16S rRNA JFFH 34 Y P HCEEA1439 bp,
FEPRN PP 25 B B2 A% GenBank £ 78 I Ui 3%, e it
5 B & SUB5941108 Lactobacillus MN165453, 7
NCBI #£47 Blast 3 [ )37 31 3T, 5 2 2 m1 9 7L B
A7 BV FL IR 2] 100% ., #FE— 20N #okH S ) 2L FF
TR TR A )7 4 0 HA T P 47, A0 4 T 1 LA TR (Lacto-
bacillus casei) FERFUFFR (Lactobacillus delbrueckii) |
W 4% BR TR (Streptococcus thermophilus ) F1 3AUEL FF
W (Bifidobacterium bifidum) , ¥ 7 5 % & W k47
0T (B 2) . 858 0O FIE 52 00, NIET 2 7T
LR — 25 1052 o0 B AR AT 0 e 0 R W R K
W MR 4 HACM-LP0O1

®HACM-LP001
Lactobacillus plantarum IAH 14
Lactobacillus plantarum LpMr
Lactobacillus plantarum L15
100 Lactobacillus plantarum G VIP
L i SLDL-124
Lactobacillus plantarum WiKim83
Lactobacillus plantarum MSD1-2
Lactobacillus plantarum HBUAS510118
Lactobacillus plantarum FM02
Lactobacillus plantarum HCD8-1
Lactobacillus caseiLC-1
Lactobacillus casei shebah-2
52 100 L iNBRC 15883
Lactobacillus casei DSM 20011
Lactobacillus casei Nikoo1
Lactobacillus delbrueckiisubsp. ATCC 11842 JCM 1002
Lactobacillus delbrueckiisubsp. NBRC 13953

98

T00]L jisubsp. SKB1083
Lactobacillus delbrueckiisubsp. MGB98-5
Lactobacillus delbrueckiisubsp. IMAU:80245
Streptococcus thermophilus ATCC 19258
Streptococcus thermophilus ST3
D ilus Y-2

Streptococcus thermophilus T1
Streptococcus thermophilus ASR-1

i ium bifidum S6
Bific ium bifidum VB-V33N

100

100|r Bifidobacterium bifidum IDCC 4201
3 Bifidobacterium bifidum KCTC 3202
'Bifidobacterium bifidum C152

0.05

2 EF 16S rRNA FHIH 4 BEW I & (HACM-LP0O01)
E5HXERNREZLEEN
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2.3 MTT A 3B K A 5% 60,10 [1] 43 By

A3HTE 30.60.,240 min, X HIA MMT J& B FE 4
FUATF B IR WVE AT 400~750 nm 4P K 14, i
FE 3A s . ASTE A B, ‘/ﬁkET“WIIIMHIEJ
7 f R, N 400 nm FF 46, W6 B % i T 7E
500~580 nm £ 3 fie KO £k d R K
545 nm, MM, BEHC 545 nm /EH MTT 54 FLF
A €8 BN S R R K Wi K, I E 0,30,60
120,240 min, JFFEAS [R] 5 7 Fof ) ) it 40 o 32 S
M 3B AT UL A [R] S iz B5f (] OD AN W], HL Bl 25 B
] () HE RS OD & #i 44 K, 76 120 min HIEIF IR T
PR, RN 120 min J5, TS MTT J @) E
FEAF R
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3 EYEFFE MTT EH N KL aatE o

0

2.4 MTT ¥k REE 516 LM R 0T

W HE A FLAF AR 10 A% 0 B 05 s B 2 K [l ik
JEE 82 VA0 A A i e T TR TR I R [ B R
FH MTT 3550 & A AN A3 A AR S L 500 120 min,
FE 545 nm bR T 0 R A . Bl 4A RIS
FEA AR HEOEGE TG BVR EEAE 10° CFU/mL B
MTT 246 5873 (1 OD $5e K, Bl % A6 B A 2 1 K
oD &£

8 BRSO ROE SE T R A/

F 10" CFUMmL i ,MTT 3460 5 7R 19 OD #F 0, A4
Y FLAT B RE S R B2 AE 108 CFU/mL 1 ,0D 7F 0.2~
0.8 Z Il JEAE 0 Al I R R, 1 — 2B KA 2L
FF B RE & o O PR R AR 108 CFU/mL DX [] B3R 47 40
g3 R MTT 5 b 685 7 At B0k 1% BB B etk

KR, GIRWE 4B s, TP EBOE e 6 T8
W A 7 x10" ~3.1 x10° CFU/mL & Fl # ,0D
(545 nm ) FUAE Y FLFT R RE S0 3 1A VR B 2 B IR A 1Y
MR AR B R 9 0.992, AT Al LLE 22 MTT
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2y B[R] PR 2 M e WA T 50 2 T 24 ST ) —
AR Y B R A A 2R R S A E AR AR T O
Xt BV AR PP i A RS RO GO B B, (HAR
G Rk AR R 2 B AN B8 S B T
PRA KA B, R, A7 0 BT K T AR R v 2 S — il
1 AL PR | AR A T %

IR EA —SE R A B RO 5E , (E N BORS K 8%

PR 2R Hp 73 B8 M i A T A IE AT DN BORS &
PP Z R o B ARAT T — MRFUAT B i o 2 R 8
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LA PP 51 0 5 K TR R S AT, B E A A B AT
W (HACM-LPOO1) . A% 2L AT G 2 — Fh 4 A2 o, 2
A Z R AE R W S | Al I E N TE T
57 AT SO T AR AV 1 AIE e T 0 0
P R T MTT & 8L, HACM-LP001 ¥ 7l
FRTETE 545 nm A0 A i RO Je (8 2 h, FA W
JETE 108 CFUML Zi A, B RAFIZMEC R R
120715 0] LU A W FLAT DA TR AR 0 DR A

MTT i H A faf B Pl | R A2 S5 A e
AN TR U A A A S PR AGI  H JRUE K
PR MTT %2570 7T L4596 40 mp i) Jd &0 16 B, 38
Jir K AN 1 ) T S5 0 5 o H BT DO R AR 4 i
1 T 40 R H A 3x — BN, PR DMSO ¥ fift Bt
Az B PR BB 3 A G DN 2 (B AR A, AT T 4 B e 4
Ji AR K R S B PR MITT 35 7 2 A8 B8 DR e 4G ) v
L IF AR SCHE 5T, 35 05 AR T MTT LT e T S
LR ARSI SO0 AR R AR SE TOR
WEFLFF B A EL R A BR B (9 MTT JA s A I, 35
R I AL T MITT 325 %68 G ) S 2L A 187 R $ R
BREHEAT T I o MTT 325 BE % PRH0I 2 25 A= TR I 1T
BOH SR AR R B, HOR 0 B 5 A0 e R 2 R
FORAS S HACET A 0, AS[m] 45 28 B MTT 20
FEAE2E 5 N i+ FUAT R A iR AR R 510 nm™,
et 1 b By RS IS £ 1 S ZLAT BA R B BR
B B RIS K2 570 nm, HYL @t 23 51°81.5 h
A1 2w A 58 i A R A ) FLFT R MTT
Yett J5 FE AL, ZBUE 500~580 nm 2 [A) #if 5E Bl A K
WEISCRRAE , 7E 545 nm AN fie R WO | S €6 B 1] Sy
2 h, BEZE Yt SE K MTT 5258 785, fi Y
FUFFRZEG (0 2 h JERORFaE . I8 3 7 ik iy R
JEE | AR5 0 R AR 1 R R R 30 A Y R DA D
INRGEIRZE

25 L TR AHIE ST R B N RS R AR R h 4
B Al Ak R WEFLIR B, 48 W AOR 43 7 4 E N A ) FLAT
B, 36T MTT G o e vy 1 s 4 ZLAF B 0% B sk A i
2, 0 25 A B R A AR T S
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