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Abstract: Objective: This study focuses on obtaining a Lactoba-
cillus strain for degrading triglyceride. Methods: Lactocillus was
isolated from human breast milk and the faeces of healthy infants
in this study, and their triglyceride degradability was determined
by single reagent (GPO-PAP) method. The strains with strong
degradation ability  of  triglyceride were selected for
morphological, physiological, biochemical and 16S rDNA identi-
fication, and their tolerance to acid, bile salt and gastrointestinal
strain of Lactobacillus

juice was determined. Results: A

Paracasei was isolated and then named as HCS17-040 (CGMCC
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No 19747), and its degradation rate of triglyceride was (42,804
1.79)%; the survival rates of the strain were 89.35% and
87.18% after 17 h culture in pH 3.0 and pH 2.0, respectively.
and then reached 94.75% and 92.97% after 17 h culture in 3 g/L
and 5 g/L bile salts, respectively, the survival rate was 93.93%
and 99.06% in artificial intestinal fluid for 4 hours. Conclusion:
Lactobacillus Paracaset HCS17-040 has a certain ability to
remove triglycerides, and has a good ability to resist acid, bile
salt and artificial gastric and intestinal fluid.

Keywords: triglycerides; Lactobacillus paracasei; screening; i-

dentification; probiotic characteristics
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3Oy BEFLRES 2 0, TWEEREF R ELRE . IFT
—20 CHEMRAF
1.1.2 B3t

MRS #5525 B AR 10 g, 2R WH 10 g, BERFR I
WO g HiREA W 2 g i EREA 2 . MM 5 g
HiHE 20 g, iR 80 1 mL,-E/K A BiEREE 0.58 g, UK B R
5 0.25 g, K18k 1 000 mL,pH 6.2~6.4,121 °C & E %
EKH 20 min,

H Ak = lg 5% 37 L0 6 2% 09 B 20 B K 6 T 5
Yl FARREL 3+ 1R A AR U A0 B (G S 80 R
S s, [AIFRA IR 5 s, A 70 YO J5 IR A 357 i B
/R B R A Y (SR =i N AN - LR R R A E s
5% LB AR MRS Bi 3R 3, pH {(H % 6.5+£0.2,
115 C R EZEH KA 30 min,

R MRS [ & K57 5 & AWk 10 o/L. 4 Wk
3 g/L.ERERY 4 o/ L. BEIR A 81 2 g/ L. 4rHBRR 2 g/L. &
B 5 g/ L. AW 20 g/L. LKA BBREE 0.58 g/L, Pk
& BRBERSE 0.25 g/L. ik ik 80 0.6 g/L. B2 %5 10 g/L, ik
£10.05 g, it 10 mL/L.EUS K 20 g/L, 3 pH & 5.5;
115 “C & 28R KT 30 min,
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1.2 A&
L2.1 BEkkmEaifl B 500 pL A£G AF] 4.5 mL
MRS(pH Z 5.5) A& K5 57 5 v 46 B8 L IR 51 )5 FF I 500 L
AF] 4.5 mL MRS(pH Z 5.5) i 4 5 55 3L o # B L LU
10 fEFR B B 2 100 L 107 ~ 10~ ° 7 B 2 43 1 i
50 pL # B OR AT B B MRS [ 7k 55 35 3P4 1 A4
B BE T UCTAT  #F-AR S T 37 (CHER BSR40 B 5% 24~
48 h,

PRHCEA H A B R OB A AE SR & K/ B
BIBEWES HERR IGERBWAEE, TYR
MRS [ 4 15 3% 3 57 B bl A7 Rl e stk B 9%, 37 C B 3%
24~48 h I I 2~3 Y, B B R L L i 7 AR AR —
BOH LA AR AT R S IR, AU M B AL A
TR B o A 2 PG Y 0, PR M B R A T B 0 A R R
BERL LR A K 44K S P R4 B MRS &b B 55 4 L
Fe.4 CRAIF .
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(1) B0 TR AR 9 45 o 1,201 v 43 2 4k 1Y 3 bk )
LR 53 B TS PRI B VE He AP T 5 mL MRS ¥ A K5
FRIEP .37 CHiFE 20 h J5 . R #E 3 £ 100 mL MRS i
RS Hh 37 CH5 3% 17 ho SR G UL 3% 45 b & 3 fb
100 mL Hih ZEE s 52 5 b . 37 CHE SR 24 he R WIE R 3%
TR H I =R 3R 4 37 CHE3R 24 h,

(2) Hh =08 802 B ) 3 (GPO-PAP #6) .
W Sl = R R R 0 il =R R R R B R S A TR 4
B 10 mL ¥ HEELHL T 4 °C,4 000 r/min &L
10 min B F 35 . #H h = A5 o0 & U I E . %
KDOIFHEHM=ZE (TG & H.

A —A,

Cro=y3—a <M, 0
Favi: o

Cro— HH=E& & .mmol/L;

A, 25 A ROGJEE 5
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A, — R HE O B
M—— Ui ¥ B . mmol/L,
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(3) Wil =T Rt A,
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S X100% , (2)
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R TG
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Roo—HM =B TR, %;

Cror— B H i = 5 & &, B 2R B b i i 09 H b =
B3 SR 5L b H i = &, mmol /L

Coroo— 5% 8 H il =18 & =, RV 3 A T 1 ol = g 5%
I HE G %5 1 RO P H I =R A & mmol /L,
1.2.3 P H 9 = T8 2 B 1R bR 11 25

(1) JB 25 % 57 1E 2% 58 - ¥ W bk HCS17-040 50 &
MRS Biiflg 3 953 37 CH5 97 48 h, MELH AL & . FEPEHL
ST T EAT 22 IR UL 8, FE AR W RO T UL 4% O
B

(2) HA3EAL K 16S rDNA %8 . 1 Fh Ak B AR AL 45 4F
Y oE Je 16S rDNA % 5 72 46 [ Bl 2 Be 504 1 F 52
FE B
1.2.4 THERMIRLE A 1 mol/L ¥ MRS K574k pH
EA = 2.0 8¢ 3.0,115 C & EZ X KH 30 min, & H %
. DIARZ % ) MRS 8537 3 (pH 25 6.2 ~6.4) g XF
TR AL 5 BT R FLAE I HCS17-040 B8 R LA 1A FRL5
B 10 % B2 R 3 00 2 B MRS X 8 0% 3% 3% pH 3.0
M pH 2.0 iy MRS KrgeFerp, 37 ‘ClHHIRF SR 17 h
Ja TURE S P T 9 A B R K IR AT 10 £ R 0 A6 R 2 0 IR
IEER B MR 1 000 pL B A JCTE 5 - ML, 45 8 3
%48 °C [ MRS B g 15 7% F i A L2515 mL, %% 3)
FIAEHIRGY S, B MBEE 2 WEE .37 CHE 5
7% 36~48 h J5 M4, X O F BRI AR,

IlgN,
IgN,

X

S— ZI BRI R, %05

N, TR 56 20 I 3R AR 10 75 W8, CFU/mL;

No——25 [0 BRALI A3 (19 96 B 4. CFU/mL,
1.2.5 THMEFRIRGE £ MRS F B b A 4= BER il &
SR T B MR B 4y M R 3 g/L 5 g/L ) MRS #5575k,
115 °C & JE 285K W 30 min, B HI& . A0 4 A £8

S=

X100% , (3
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M9 MRS 55 37 3 %t B8 6 06 k)5 19 /) s 2L AT
HCS17-040 T ¥ i B A B3 25 10 06 i e Fh 2 o 0 B2 1
R EE IR, 37 CCHER R E R SR 17 h 5 IR, K
A BRER K EAT R B 10 A5 5 B 43 3 IROE B AR B B 1 T
W 1000 pL BATCH 2 FILA 45 R4 2 48 CHY MRS
IR B R EA A AT L2 15 mL, %% 30 7 L R & 8
Al BAMRE 2 KER .37 CH I FE 36~48 h J5il
B, e D TS T AH R 2 56 B PR A7 T K

1.2.6  BELE B R mOm AN L E R IR R
16.4 mL, fin 25 M 7K 800 mL; i A H & H 10 g
(1 g/100 mL), ¥ 2] J5 I ZZ1RK B2 1 000 mL, #4735
pH {HZ 2.0,0.22 pm A HLUENK T I8 KR #

HOVE AL J5 1 BT W LA B HCS17-040 A 10 mL
HEAT B0 (5 000X g,10 min, 5 °C), 4% 3K 1% 19 1 U B PBS
Fofm bk 2 Ws EE T 10 mL AT H W .37 CHL
3 b 430 F 0.3 h BURE WG B A, #2203 TSR
T I TR PR A R
1.2.7 BB FCH N LW A 0.1 mol/L 14
ALK PBS g2 vk pH AW E 8.0 J5 K& . B IA
1.0 g/L iy B 7 (3 T A L0 /%5 0. 22 o A5 AL 0K B8 20 0%
B A

U AL J5 16 BT W ZLAF i HCS17-040 A 10 mL
HEAT B0 (5 000X g, 10 min.5 °C), ¥ 3K 15 #9 1 J6 A PBS
Zoh Pk 2 WS EET 10 mL A LW T .37 C T
FeIF AR F 0,2,4 h ORI T PR, # xR () TR AL
o YR 3 B R AT T
1.2.8 Bymabs HAEmEL 3 KR SPSS 19.0 3K
PE R Excel 0 #4708 43 . 24 P <C0.05 B, 22 R 40
R TS B R R M AR 2
2 HiRk5nbr
2.1 HFRFEHM =B S 05 E

PN LA B B LA o o L 0 8 43 8 1 6 MR LA [
Hl =FERIhRem bk, W3R 1. 6 BRI g 22 [R L 4 [H
P o S Ak S B M BROIR SRR A 2B o FL IR 1 .
Hp B #k HCS17-040 19 H i = B8 T B R & . ik 2
(42.8041.79) ¥ , F ] A I 3 2o 105 e s W% B 1) O 0K

1 EHBRER

Table 1 Results of strain screening
R G 5 WIS AMIEAR H W =B RS/ %
HCS190306  BJE . 7L A &, G BN K H e GIRIN 29.50+0.89
HCS190307 M5, [/E . £ SRR AR 18.27+0.97
HCS190308  [REJE il . i 4k 4 5, 11 64, R IH DG I AR 22.30+1.16
HCS190309  [RJE.FL A6, 6% Bk 30.7041.08
HCS190310  [RJE.FL A6, TG BRAR 19.40-0.90
HCS17-040  [BJE. A, G855 R EDLH FFAR 42.8041.79
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= ERA T s R B bk HCS17-040 3877 B B %5
R (R
22 BHMZ=EBENEEKNERE
2.2.1 WHRIEEFEE Rk HCS17-040 HFh &
MRS Ui 5738 37 CHi 37 48 h i M WM TE 5. 45 1
WL, BEEERYA 1~2 mm, B MR A2 A6,
P& RO AN . PRI BV SR AT 2 R R A
AV BB T ERERIEES SR mE 2 o, 22 Y
G ARARKIEL R 1 3~2: 3, KEIARY
— s RO s RS
2.2.2 /EPAAL K 16S rDNA %4 Hikk HCS17-040 /E
AR AR S S RN 2 P M0 T R 20 R 3 AR T
A ALARAE L 16S rDNA & (8 1351 phesS 3 [ 7 51 % 1 5 40
WLE AT S H AR IR R G W 2= F W), I 38 3 78 3%
E A4 ¥ T 15 B "0 (National Center for Biotechnology
Information, NCBD 74 [i§] [E B #H 56 9 2% K 22 . Ff &) T 1% 5L
B CGMCC No 19747 #J 16S rDNA £ 5 GenBank ##
ZE DA RR T B A B M B B (DL 3R 3D, M T Al HCS17-040
8T B FLFF 3 (Lactobacillus paracasei) o
2.3 MmERMEIRE

tAEHHA NG FEAERNREASEM, B
I b ZFUEL AT R0 I T 32 T BR BB ) A 8 LA B i I A 3
it B, ARTEEJEN B pH K 2.0 IR #BF
pH gk ] 3.0 47, W iR % % & pH 3.0 Al
pH 2.0 #F 47 5 30 18 bk HCS17-040 1 T MR 14 6e ) . &5 2R
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B 1 MWk HCSI7T-040 A %W S

Figure 1 Colony morphology of strain HCS17-040

B2 HCS17-040 89 B4R &

Figure 2 Morphology of strain HCS17-040 (16X100)

W3R 4, @) T B FLAF B HCS17-040 B bk 4 pH 3.0 F
pH 2.0 85 F 37 CH3% 17 h, 16 o B A I T B (H 35
# 10° CFU/mL UL L, B8 4% W 2 25 2 B2 AR N & ¥
P FH B e 3 SR (10° L D) L R A I 2R 43 Bl ] ik &)

R 2 EH HCSI7-040 £ EHIKILER
Table 2 Physiological and biochemical test results of strain HCS17-040
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%< 3 HE#k HCS17-040 B9 16S rDNA B 3 B iR 4 4 47

Table 3 16S rDNA sequence homology analysis of strain HCS17-040
Z R [l g/ 7%
Lactobacillus paracasei strain ZFM54 chromosome, complete genome 100
Lactobacillus paracasei strain SRCM103299 chromosome, complete genome 100
Lactobacillus paracasei subsp. tolerans strain 7112-2 chromosome, complete genome 100
Lactobacillus paracasei IJJH-SONE68 DNA, complete genome 100
Lactobacillus paracasei strain LC355 chromosome, complete genome 100
Lactobacillus paracasei strain LpclO chromosome, complete genome 100
Lactobacillus paracasei strain EG9 chromosome, complete genome 100
Lactobacillus paracasei subsp. paracasei strain TMW 1.1434 chromosome, complete genome 100
Lactobacillus paracasei strain FAM18149 chromosome, complete genome 100
Lactobacillus paracasei strain TK1501, complete genome 100

F4 BIFEIAFE HCSI7-040 MERMIXIB LR
Table 4 Acid resistance test results of Lactobacillus pa-

racaset HCS17-040

pH MWW/ (CFU - mL™ Y fEHEZR/%
pogiist 1.57 X109 —

3.0 1.66 108 89.39+0.23
2.0 1.05X 108 87.18+0.50

89.39 %6 FI87.18 %% . ifif & BE 71 M RE 5 12 B MR LA 43 15 5 1)
PR R PR T AN M R A AR b R [ TR DNA [ 45
16 52 S5 i R ML AR A DG 3 T VR LA R I 4 i A2 R B bR
HIRE T .
2.4 ftREERIX I8

i A T RE A8 7 1 3E N OR R A7 3 M R Y IR T A2
BN R e k. N AR Tl T A SR R 2 vk I R A FEAE
0.3~3.0 g/LP" iR B0 % I 3 o/ L M1 5 g/ L Ay HEE i
W BRI T AHAR BB . 03 5 BTR @ F g 2LAT B
HCS17-040 7£ 5 g/ L (¥ BH & 0 ik e 2 IR BE h B5 3R 17 h 4716
AN 92.97 Yo , HLAG R A it IR R A8 J7 . T BB el TX A
PR AE A A B A i o 7 A BE R K A7 I Of I A6 BE R 3 B B
0 B0 6 B L2 B o0 40 AR B g
2.5 B RIAE

AT NR NS B AR, B & R AR

*x5 BIFEEILFE HCSI7-040 MR EL IR IS 45 R

Table 5 Bile salt resistance test of Lactobacillus

paracaser HCS17-040

JHERME /(g « L™ B/ (CFU» mL™1)  fEIER/%
Xf R 1.57 X109 —

3 5.40 X108 94.75+1.76

5 3.55X 108 92.9741.01

V0 TR T BRBE T SE R BB S N B AR R 25 4R
PR 5 B T BRI e ), 18 5 ERE W8 it 32 B 2
MIRE A B TE T . ¥ A Mk HCS17-040 B F A T.H |
AR 3 ho 85 R LER 6. &0 N LB W AE T S 1% 1A U0, 78
10° CFU/mL L b 76 K 5 93.93 % . Uk B H B 405
B 52 5 R B BE T, AT DA B TS M o SRR A
B RN,
2.6 R EIRE

W R TS A KA K 53 4b L i A & R H TR
2Ry R 3 Y T REEL A 20 R e . 3
A TR T 52 1 YR Y R D LR TR A G S R A RE AR R
FEEMEERR. 0% 7 Fos, 8 T B FLAF 1§ HCS17-
040 R IEN LW T 37 CHi 3% 4 h )5, WARAETR R R
99.06 %% , 136 HH 122 T A ek P YA EL A AR SR 4 T 32 8
3 g5

T DA L ™ ) i S L3 B A T o 43 O
60k A LB il = R A8 7 r FLRR T L 9 X HERE

F6 BITFEIAMTE HCSI7-040 BB RIXKWER
Table 6 Results of simulated gastric juice test for

Lactobacillus paracasei HCS17-040

B /b JEEE/(CFU - mL™1) {752/ %
0 1.48X10° —
3 4.15X10% 93.93+0.88

Fx7 BITEIAFE HCSI7-040 ERFRIRKL LR
Table 7 Results of simulated intestinal fluid test of Lac-

tobacillus paracasei HCS17-040

B /b IS EE/(CFU - mL™1) {253/ %
0 1.77X10° —
2 1.58X10° 99.42+0.77
4 1.42X10° 99.06+0.54
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BRI RR 43 H#EAT T H o #k HCS17-040 1) &
G BE ) Bk . R Rk (42,80 1.79) % . 38 &% % FL k47
TS %0 A B A AL 48 5 1 16S rDNA S8 2 i 22 1 A
HCS17-040 Sy @ T B ZLAT B . ik HCS17-040 [T H M2
FRIEHE S8R L 7E pH 3.0,2.0 FRIE T 37 CHEF 17 h J7 .,
FENG ARG AE 870 L B EE A TH W E 3 ho A7
I 26 35 93.93 %0, Ut WY 12 T ik BB 0% LA 48 1 AE 0 M
IR A E . N0 ER T 52 R 40 Wl 3R 2% L T b
HCS17-040 F.A5 1R 8 1) i 52 0 4 K g W 1) 68 1. 78 3,
5 /L HER Vi B2 SR BE P VR T 17 b B AR AR TR R I AE 92 %0
PLE AT R334 h FETE 280, 99.06 % % W bk A
7 BER 1A TS 0 R T W W RE O o R v R T R FLAT
HCS17-040 11925 B H il = 8 68 1 U8 T MR iC W i 3 2
b i 75 2 i — 2B B
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