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CCNHG655 and Its Potential Role in Regulating Glucose
and Lipid Metabolism

YANG Xin, YANG Juan, HUANG Jiahao, CHEN Xinyi, ZHENG Xiaowei’

(Nutrition & Health Research Institute, COFCO Corporation, Beijing 102200, China)

Abstract: Objective: This study aimed to isolate and screen probiotic strains with excellent probiotic properties and
metabolic regulatory functions (hypoglycemic and hypocholesterolemic activities) from fermented camel milk in Xinjiang.
Methods: Firstly, lactic acid bacteria were isolated and purified from Xinjiang fermented camel milk using traditional mi-
crobial isolation techniques. Their potential probiotic properties were systematically evaluated via assays of simulated artifi-
cial gastric juice tolerance, bile salt tolerance, auto-aggregation ability, and hydrophobicity. Furthermore, the in vitro hypo-
glycemic potential was assessed using a-glucosidase inhibition rate and a-amylase inhibition rate as core indicators, while
the in vitro hypocholesterolemic efficacy was evaluated based on key parameters including glycine/taurine bile salt hydro-

lase activity and cholesterol degradation rate. Finally, the antibacterial ability and biological safety of the candidate strain
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was comprehensively evaluated through antibacterial spectrum determination, hemolysis test, and antibiotic sensitivity test.

Results: A total of multiple lactic acid bacteria strains were successfully isolated from the fermented camel milk. After pri-

mary screening, 10 candidate strains with strong tolerance to simulated artificial gastric juice (pH3.0) and bile salts (0.2%)

were obtained, among which 6 strains exhibited excellent in vitro adhesion ability. Through secondary screening, one Lac-

tobacillus acidophilus strain (designated CCNH655) was ultimately selected. This strain simultaneously displayed superior

hypoglycemic activity (as indicated by a-glucosidase inhibition rate 67.19%+5.38% and a-amylase inhibition rate
86.75%=+4.34%) and hypocholesterolemic efficacy (reflected by glycine bile salt hydrolase activity 3.89+0.35 U/mL, tau-
rine bile salt hydrolase activity 6.91+£0.48 U/mL, and cholesterol degradation rate 79.39%+4.76%) functions. Additionally,
it showed a relatively broad antibacterial spectrum, no hemolytic activity, and sensitivity to 9 antibiotics, thus meeting the

safety evaluation standards for probiotics. Conclusion: L. acidophilus CCNH655 possesses excellent probiotic properties,

significant metabolic regulatory functions, and favorable biological safety. It provides an important strain resource and sci-

entific support for the development of novel functional probiotic products and fermented dairy products targeting the im-

provement of glucose and lipid metabolism.
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Table 1 Tolerance of 20 probiotic strains to artificial gastric Table 2 Evaluation results of in vitro adhesion ability
juice and bile salts of candidate strains
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MRS12 75.2642.64% 50.0041.77" 1E), iR R - AR FLR EPEH (a, bl e Ao ASHF
MRS13 60.002.85 31.25+1.53 SR ARG FERRE I+ 2 P 432 AR EIEA T
MRSI4 D Py 9k, Dk 1 RN | B AERI>30% S0 T b KL
MRSI5 73.33+1.95° 52.33+1.21° g 3 s o e .
MRS16 68.38+2.56° 34.1320.37° UM B BIER, 2%, DA 10 BRETER IR ) 4 PRTA
MRS17 82.5042.52" 56.85+2.55 R T /5 SL DI RE TP, 45 43 318 MRS2. MRS4,
MRSI8 61.1142.99% 9.90:£0.48° MRS14, MRS19, 4 BRAz15% B R AR % T HoAth ok B
MRS19 86424354 SLITELISY RRASIL SR RS M RRIRE T3, W A5t 10
MRS20 76.29+1.71% 9.28+0.11°
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IKPEREREAT BT AN PR S5 A RN AHZE I, PRI LA P sizK
PhA T, HRLRAEE F thAREREY . P AR RS N
B, ASIFSEIIE T H [ IR M R R Bk, 4%
RULFE 2,

MR SR A TR RN R K PR B 22 4 B B S B
(Kruskal-Wallis H #:5) , Z5-5TPAE 25 BRIBR I B REARE
PEIKSF-, 10 BRMESEBERRNY B SRAETE | Bk MEAEAE
2% 5 (P<0.05), it Dunn’s ZH BT (FDR A%

IEEAERE ST, HA B FEAS A B N FH A o
23 fmAEEPEMERE

AWFEIE L PNPG R0 4 RAEE AR a-TH
ZERE T B 5, [RIEE H a-DEARSIEHI IR, 255
PP 5358 TR AR I B VB BE 0, 25 R W36 3. AN T
R oI BETT IR0 ) 2R . o- DERY BN ) 22 2 ] 2= 5
K JH Kruskal-Wallis H #5;, B iS5 #5947 Dunn’s £ 5
Lh3Z (FDR #21F ) , 4 BRAGE BRI B B5R M o~
25 BEE B0 ) %K, Hirh MRS2. MRS14, MRS19 H
IR a-TEMIBEITHRIZR . MRS2 B o- 28 HET 14
A R IAR, AU 65.28%+4.57%, MRS4 114 a-TEHBY
T ] B ARG, AA 75.34%+6.78%., MRS14 14 [%
LK% B8 7 f5e 5, o1 250 0 S il 0 1 2338 67.19%+
5.38%, a-TEMI BN H]ZEIL 86.75%+4.34%

3 EIEVHARRE BERE PPN

Table 3 Hypoglycemic ability evaluation of candidate strains

Btk Gi S o-HI BT 22 (%) o-VERP B A (%)
MRS2 65.28+4.57 85.19+6.82%
MRS4 65.89+3.29° 75.34+6.78°
MRS14 67.19+5.38" 86.75+4.34°
MRS19 66.58+5.99* 77.15+5.40

KEWTFERY], 252 EIIRE Y . PTEILRETIXT
RIT NI 2 BWEIRINA At EHH . 22850 REFL
Hh i e AT R MUPHRE ) 25 A= T PP Al b B RRAS o-
TIRIBE I . o-VERY B EAT S AR P A TR AR, Horh A
YIFLFFIE R15 BAA BAURE MU RE 1, o H) 2005 11 i
THIERIE 12.73%, a-FEMHENHIE 88%., Huligere
SECOT N R W i T R o 2 24 BRaR AR, Horb 7 Bk
BRI AR BEAT 410 8 B K A 5 ) 7K e Tt o7 260 0 Y T
a-VE A3 Wit 1 BE 1 VO, o= 25 B Tl 00 1) 2330 1]
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A 15.08%~59.55%, I a-TE H BE 10 # 78 Bl N
18.79%~63.42%, iX LEERIAR P] BE LA PUbE IR et o
LREARMR AR 5T ARE A, MRS2. MRS14,
MRS19 % o- i ZGBFEBE N o- TERY Bl 00300 R AR 4%
A A 358 R AR BE SR, HLIHL o35 26 B 411 11 2%
fl. T Huligere 55 P9 43 85 W& Bk 1Y & = $10 H 2=
(59.55%) , o-TEM B 1] F R 422 1T 2% 8 A0S i s 19
P FLATE R15 Bk (88%) , i — A HIE 52
MRS2., MRS14, MRS19 EL&[& IMAEIBERTE J1, &
SEAC T B 2 FRUBE BRI e 5 A B B AR
24 A EPEMASEE

7S 320 2% i JIL 3] I 22 A4 AT BT AR 1) A S F 5 S s
LR IR [ AL ) =22 Sk B A A 25 4 L it st e A R
FER, LA RS U AR K S . A 2 WA
A IR s . 988 IR IS S . IR T UL SR AR
A R TG H ZE AR RS R I [ i A AR, SRR R4
P 2 I S J3070 e A I [T s PR AR, LA Ry
B CH R . 2P AR R I A ) + s I T o
SRR A, DS B = A HEAR I R AR . Uk 4
FiAN, %) 4 PRPEMRIH &R . Al IR Eh K f s
T % AH ] P A A SR A 22 SR EA T Kruskal-Wallis H A6
%, B >R Dunn’s 2 3 b7k (4 FDR %2 1E) #f
FTPAPTELES . G55 W R, MRS 14 FE45IFEHR_E 1B
o P o JIEL il P KA i 3 4y v T A 3 BREATRR, I
A P, HH S IR 7 ER K f il 3 A 18 3.89+
0.35 U/mL, ARyt Eh /K iR S Ik 6.91+0.48 U/
mL, B [F B A B R IE 79.39%+4.76% ., ASWFoT 4
G OIS A5 SCER ST BT B, MRS 14 FEART SR /K i
it A A I ] it B 00 Dy T SR B 5, JHL A T 9o
2L T O A IE 0= SR AR (62.54% ) P8, $E7R
HGE T AT REAL 25 E e g, BV bEinlg
A B IR AT

4 RIETERRIEE B BERE VA
Table 4 Hypocholesterolemic ability evaluation
of candidate strains

- H‘%@ﬁﬂﬁf’ffbk tFﬁﬁj@ﬁHE?Jrfmk AL T P e
S E(U/mL) S 4 (U/mL) (%)
MRS2 2.1340.15° 3.94+0.35° 39.16+3.13°
MRS4 1.96+0.10° 4.16+0.37° 47.25+4.73°
MRS14 3.89+0.35" 6.91+0.48" 79.39+4.76°
MRS19 1.27+0.11° 0.52:0.03¢ 19.73+1.58°

2.5 mEREREE
MRS 14 B RTE I T 52 VE . RSN BEBE 1 K&
ARG D BE (IR . B ) J7 4 B — 2 1Y

P, HAg AR S P B A QT 5908 T T8 2 A W AE 1
FHHE . X MRS14 #£47 16S rDNA J7 51 15, %
P 7E NCBI £ ¥ %= #E 17 [ I 7 51 BLAST LX),
MEGA 7.0.26 #AF 22 I BE ik MRS14 HE K 51 AH G
R RGE L ER, 451 0LEl 1. HEEE MRS14 5
Lactobacillus acidophilus strain GR101. L. aci-
dophilus strain VP16032 . L. acidophilus strain LA1 &
HE—A53 32 b, THINIZ A R N W8 1R FLAT A (L. aci-
dophilus), 35458 CCNH655.

Lactobacillus acidophilus strain CCNH655

100 | Lacrobacillus acidophilus strain GR101
. Lactobacillus acidophilus strain VPI6032
Lactobacillus acidophilus strain LA
s Latilactob sakei subsp. sakei strain DSM20017
L paracasei strain R094
K‘ lelbrueckii. lactis DSM20072
57 L Ilus plantarum strain NRRLB-14768
L i strain CCUG39901
100 [— Limosilactobacillus fermentum strain CIP102980
Lactiplantibacillus pentosus strain 124-2
0.50

Bl 1 REERFLIT I CCNH655 16S rDNA ¥4I 240 % & W
Fig.1 16S rDNA sequence phylogenetic tree

of L. acidophilus CCNH655

2.6 REERZLATE CCNH655 $IERE

6 0 1 PR FLAT Be CCNHG655 % & UL 45 14 30ms
DAL, 2% FQ PR PR : 8 (o i 2 R o, 4> EC B4l
PR TMGATEE . UPT T EQEE MR RE T, LR SR
B EIIMHIEE Sy, G5 R WL 5. R 5 thal LB H, g
FRFLATE CCNH655 HA ) V2 M EA I, X2 =% [CEH
PEAN B KA AT B 30 B BE 100 T4 2% EQ BRI A1 B 4
WO ATEREE, JEXTVDT TG . e SERE A
EOERIGEIi=a R
2.7 BEEGFLATE CCNH655 Z2MiFMN
2.7.1 IR EEHR BRI CCNH655 R il
75 B R, 55 P B R AT PR AR L, 5 BH:
X HE B S i (A A ER A A 5 25 5. A 2 g5 R,
FETRFLATER CCNH655 %A 5 [ ALy B4 H 5 A .

CCNH655
Pl 2 WERRFLATIA CCNH655 ¥ ML % Bt
Fig.2 Hemolysis of L. acidophilus CCNH655

5 VERRTFLFTE CCNH65S5 Xof /N [l 451550 vl (1410 B 25
Table 5 Inhibitory effects of L. acidophilus CCNH655 against different opportunistic pathogens

P RIHT ST AR IR SRERS7RE]
AT

ATCC25922  CICC10421 CMCC26001  CMCC26003 ~ ATCCI4028  CVCC3378  CICC1965  ATCC10231
(%) 92.4242.77 86.33+0.95 89.97+2.11 70.50+1.33 58.9142.23 64.35+2.18 9.41%0.52 7.35+0.11
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W &S HRHTRIETRTUAF IR CCNH655 (it A H AR R R i i AR DI RERIT Y - 191 -

2.7.2 PrAERGBUBRMAIESSR Ek 6 nIAlL, REERTL
FFE CCNH655 X7 H8E 2R | IRRFE R L 58 R L oL
MREEFR | VUPRER 208 fER . AN HaER. IR
TR 9 PP R AU ARE CE i £ A= B ) )b
o AR B B RR XU A TR 25 P2 PPN PR TE, 45 2R3
WETRZLFT I CCNH655 J&2 22410, RIVE Rtk A= TRV ]
TEMAIE.
F 6  TERFLFFI CCNH655 Hik R usan e 2
Table 6 Antibiotic susceptibility results of L. acidophilus

CCNH655
, " Rk %5371 o/ MITEWREE IRk
1 THER 128 0.5 2
2 KRR 256 16 16
3 i 256 2 16
4 TR 16 4
5 UiEZ N 3 64 4
6 FARE 8 0.5 1
7 AR 64 4 4
8 HANHER 16 1
9 IR 1024 64 64
3 iR

K A& R Se FL b oy B i PR AR R i T
WL T ARERERE VAT, KF 22 AT 20 M BERE T, [R]R
its2 AT Bk HAHER A 10 BRERRIT AR SN B HE
JIsE, Horpr 4 s B AR EA B0 Y [ SR FIETL
IKPE. BE—2ETFRERE LYY . B RE 1%, MRS 14
PRAR 11 B AP B e I, L o8 200 03 1 T 0 1) 538 3K
67.19%%5.38%, o-TE 453 g 411 1] SR 1K 86.75%+4.34%;
H & B AE v Eh /K i S Pk 3.8940.35 U/mL, - fiff
Vi EL SR 7K S B S P34 6.9120.48 U/mL, JIH [# Y
B R IR 79.39%+4.76%., 25 16S rDNA FE K
B SE, AR N B R ZLAT B, 149w 5 CCNH655,
WEIRZLAT I CCNH655 HAT T 1Z MBI, i mRxt
2% PR A R 2 G BH A R A B A i 0 — S0
FH, B P S BR PR AR — 2 PG . Za0 M
IS AL A ZE USSP, X R AR = A s L, H
XTI BER L POREFER AR . R UM R
LA R AR AN EREAMRIRER 9 FipiAER
PIFEI I RBURE, R 2451 . L RWZ Rk AT B
I A, BAS R B R MR T T R S0
FHEIW 1o SR BRGNS S RE AR D BEPE 45
METRFLAT I CCNH655 FE P HY B4 plopi s A g v =y
WM, SRR ELAS W TT R W 1 T RE M 2k A TR B
ko JHAET T 2 BUPHIRG . i G L S QU5
J7 T R B HH S FH AT, PTVE SR REE 25 AR B e i R L
il S & Bt TR AR, A IR Bl s 4uisk HA TR
AWFFEME S N G feas 18]

© The Author(s) 2026. This is an Open Access article dis-
tributed under the terms of the Creative Commons Attribution Li-
cense (https://creativecommons.org/licenses/by-nc-nd/4.0/).

S ik
[1] McCRACKEN E, MONAGHAN M, SREENIVASAN S.
Pathophysiology of the metabolic syndrome[J]. Clinics in Derma-
tology, 2018, 36(1): 14-20.
[2] SAKLAYEN M G. The global epidemic of the metabolic syn-
drome[J]. Current Hypertension Reports, 2018, 20(2): 12.
(3] £ FFIEREME T EAL L BESUH & £ e 2hk
AT [D]. o RiE: AR K5, 2001, [ JIANG Yan. Study on
proliferation technology of kefir grains and the physiological func-
tion characteristic of its fermented dairy product[D]. Harbin: North-
east Agricultural University, 2001. ]
(4] BR, EAE KAM F. DL LB TRMBEAIEN LT
AR B A AL B 7 e (1), & S F 3, 2023, 44(11): 233-243.
[ JIANG Tong, LI Longyan, ZHANG Jumei, et al. Research
progress on the therapeutic effect and mechanism of functional pro-
biotics on metabolic syndrome[J]. Food Science, 2023,44(11):
233-243. ]
[5] Gk, Giedh, HhR. LA o-H HFaipH Eha 2450
B % ik [J]. AR Ak AUAK 2 4R, 2020, 51(11): 349-356. [ ZENG
Zhu, CHEN Yanling, CHEN Shangwu. Screening for potential pro-
biotic lactic acid bacteria strains based on a-glucosidase inhibitory
activity[J]. Transactions of the Chinese Society for Agricultural
Machinery, 2020, 51(11): 349-356. |
[6] %) SUsh. = a-3 4 B4 o) 1) SLBR 14 4 0 6 B 76 1 AR 2 240
#H5 [D]. d & Rk X%, 2020. [ LIU Wenrui. Screening of
lactic acid bacteria producing a-amylase inhibitor and purification of
active components[D]. Nanjing: Nanjing Agricultural University,
2020. ]
[ 7] TABUCHI M, OZAKI M, TAMURA A, et al. Antidiabetic ef-
fect of Lactobacillus GG in streptozotocin-induced diabetic rats[J].
Bioscience, Biotechnology, and Biochemistry, 2003, 67(6): 1421—
1424.
[ 8 ] DANG Fangfang, JJANG Yujun, PAN Ruili, et al. Administra-
tion of Lactobacillus paracasei ameliorates type 2 diabetes in mice
[7]. Food & Function, 2018, 9(7): 3630-3639.
[9] ZENG Zhu, YANG Yi, ZHONG Xinxin, et al. Ameliorative
effects of Lactobacillus paracasei L14 on oxidative stress and gut
microbiota in type 2 diabetes mellitus rats[J]. Antioxidants, 2023,
12(8): 1515.
[ 10] HERNANDEZ-GOMEZ J G, LOPEZ-BONILLA A, TREJO-
TAPIA G, et al. In vitro bile salt hydrolase (BSH) activity screen-
ing of different probiotic microorganisms[J]. Foods, 2021, 10(3):
674.
[11] LIONG M T, SHAH N P. Bile salt deconjugation ability, bile
salt hydrolase activity and cholesterol co-precipitation ability of lac-
tobacilli strains[J]. International Dairy Journal, 2005, 15(4): 391~
398.
[12] Z=¥0 A . Lactobacillus casei YBJ02 83 & o fig s R A5 X4t
a5 34 [D]. £k: B K5, 2017. [ LI Mingyue. Effects of
Lactobacillus casei YBJ02 on lipid metabolism in hyperlipidemic
mice[D]. Chongqing: Southwest University, 2017. ]
[13] W R4, R RL R R P MR B B SR 14 o9 0 i &
ALk a9 B 7T (D], K& SR L X ¥, 2019. [ QU Tianming.
Screening and degradation mechanism of cholesterol-lowering lac-
tic acid bacteria in traditional fermented foods in Northeast China
[D]. Changchun: Jilin Agricultural University, 2019. ]
[14] FEFIAERSWE. B A WA F kst 2 bm 7 ik
T/CNHFA435-2024[S]. Jb 7% : ' B & 3¢ 4% 4 £ 5 2, 2024,
[ China Nutrition and Health Food Association. Probiotic prepara-
tion gastric juice tolerance test method: T/CNHFA435-2024[S].
Beijing: China Nutrition and Health Food Association, 2024. ]


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.clindermatol.2017.09.004
https://doi.org/10.1016/j.clindermatol.2017.09.004
https://doi.org/10.1016/j.clindermatol.2017.09.004
https://doi.org/10.1007/s11906-018-0812-z
https://doi.org/10.1271/bbb.67.1421
https://doi.org/10.1039/C8FO00081F
https://doi.org/10.3390/antiox12081515
https://doi.org/10.3390/foods10030674
https://doi.org/10.1016/j.idairyj.2004.08.007

- 192 - £ Tl B4

2026 4F 7 A

[15] VERNAZZA CL, GIBSON G R, RASTALL R A. Carbohy-
drate preference, acid tolerance and bile tolerance in five strains of
Bifidobacterium[J]. Journal of Applied Microbiology, 2006, 100
(4): 846—853.
[16] 4 &% Bk ™ A M SR H 69 I L B A 4 FAHR AR
[D]. kA& FHRK LK %,2019. [ SHU Huiping. Selection of lac-
tic acid bacteria producing biofilm from swine and study on their
biological characteristics[D]. Changchun: Jilin Agricultural Univer-
sity, 2019. ]
[17] & &8 KRAMRAKTIRE 0 FL RIER SR
[D]. &4): iz é K%, 2019. [ WU Yan. Screening, characteriza-
tion and application of lactic acid bacteria in characteristic natural
fermented Jiangshui[D]. Wuxi: Jiangnan University, 2019. ]
[18] ##nF. R F 4554 LR-ZB1107-01 #9 5 A AL 5
FHEZHRGHRIDL. oM dE T KF, 2020 [ZHENG
Liuging. Study on properties of Lactobacillus rhamnosus LR-
ZB1107-01 and its high density culture[D]. Guangzhou: South Chi-
na University of Technology, 2020. ]
[19] THZ ARZAFAGHALELRZL LFATHRAAR
[D]. k. #dR kX %, 2020. [ DING Shiyao. Study on screen-
ing and identification of probiotics isolated from milk and its im-
munoregulation[D]. Changsha: Hunan Agricultural University,
2020. ]
[20 ] 4825, BOKCE AL B 0 SUBR 1 I i R 4 dn R B 3 A6 AFF 22
[D]. &% 7 JFE K5, 2021. [ XU J. Screening of lactic acid
bacteria that absorb purine nucleosides and their hypouricemic func-
tion[D]. Nanjing: Nanjing Normal University, 2021. ]
[21] Zoe. A A b ER AR 5k S TR AN FH
BRI [D]. e 4k, MR F Rk X5, 2021, [ LI Xuan. Screen-
ing, identification and biological characteristics of potential hypo-
glycemic strains [D]. Hohhot: Inner Mongolia Agricultural Universi-
ty, 2021. ]
[22] REZ. AA W atBE R & 4 SUBR T 69 15 L B 5L &% 09 #F
% [D]. %% . B ® A K %, 2017. [ ZHANG Junmeng. Screen-
ing of probiotic lactic acid bacteria with hypoglycemic activity and
its dairy study[D]. Xi'an: Shaanxi University of Science & Technol-
ogy, 2017. ]
(23] %, deuetd, Dok, 5. &4 WA BT A RN G f b2
SR AAFRR[I]. o5 LB Tk, 2025,51(9): 142-151.
[ QI Ying, WEI Xiaobo, MA Cheng, et al. Study on probiotic fer-
mented goji berry juice and its in vitro hypoglycemic and antioxi-
dant activities[J]. Food and Fermentation Industries, 2025, 51(9):
142-151. ]
[24 ] SHEHATA M G, EL SOHAIMY S A, EL-SAHN M A, et al.
Screening of isolated potential probiotic lactic acid bacteria for
cholesterol lowering property and bile salt hydrolase activity[J].
Annals of Agricultural Sciences, 2016, 61(1): 65-75.
[25] Hmm- /R E. Yhe B B 5 4 8 04 IF i 58 B Yo g 20 3%
AF7 (D], vh R Rabkak X5, 2020. [ MALINA-K. Screening
and identification of the cholesterol-lowering probiotics and blood
lipid reduction[D]. Harbin: Northeast Forestry University, 2020. ]
[26] Rksk. MeRe B B 3 2 04 a4 0 i 3 206 3 MR Ak R ) OIS AR,
WAL AR [D]. K A& F AR LK F, 2020 [ TENG Yue.
Screening of cholesterol-lowering probiotics and its mechanism of
lipid metabolism in mice fed a high-fat diet[D]. Changchun: Jilin
Agricultural University, 2020. ]
(27 ] 445, IF3E /R R FUBR T4 S b 2 3 4 1) o e 2 A AR JBEAE R 84
R [D]. ;M. e d R X5, 2018, [ XIE Ting. Study on the
characteristics of lactic acid bacteria isolated from Kefir and the an-
tibacterial and antibiofilm effects on food borne pathogens[D].

Guangzhou: South China Agricultural University, 2018. ]
(28] #RHF. 4k & 8 bR R FAR A ALH 69 5T 72 [D]. o6 R
M. FAR A X 5, 2019. [ ZHANG Yan. A study on the proper-
ties and mechanism action of anti-caries probiotics[D]. Harbin:
Northeast Agricultural University, 2019. ]
[29] +EA&RAFHARSE S T/CIFST 009-2022 £ 5% A & 4
@A [S]. b b B AR BAFEHAKF 4, 2022, [ Chinese Institute
of Food Science and Technology. T/CIFST 009-2022 General stan-
dard for probiotics in food[S]. Beijing: Chinese Institute of Food
Science and Technology, 2022. ]
(30 FH&. AAPRY i 3h H AR & A JUHF 8 04 i ik 5 304
[D]. &4%: iz d1 K 5, 2018. [ JT Mengxin. Screening and evalua-
tion of probiotic Lactobacillus strains with function for regulating
intestinal motility [D]. Wuxi: Jiangnan University, 2018. ]
[31] Ak, RE, AR, F JLBRALME LG Y B E R
B ik ). & e A5, 2021, 42(23): 275-283. [ QIN Wenfei,
SONG Xin, XIA Yongjun, et al. Factors affecting intestinal colo-
nization of lactic acid bacteria and research methods for it[J]. Food
Science, 2021, 42(23): 275-283. ]
[32] EAH A4 28, 5 AR HAENK RS i H A LR A
b i & H- 4% M09 BT 5T (D). A AHEL, 2025, 50(1): 1-8. [ WANG
Ruimin, ZHENG Dongyan, DAN Xia, et al. Screening and charac-
terization of probiotic lactic acid bacteria with potential antihyper-
tensive function[J]. Food Science and Technology, 2025, 50(1): 1—
8. ]
[33] ZAWISTOWSKA-ROJEK A, KOSMIDER A, STEPIEN K,
et al. Adhesion and aggregation properties of Lactobacillaceae
strains as protection ways against enteropathogenic bacteria[J].
Archives of Microbiology, 2022, 204(5): 285.
[34] ZHOU Yingjun, GONG Wenbing, XU Chao, et al. Probiotic
assessment and antioxidant characterization of Lactobacillus plan-
tarum GXL94 isolated from fermented chili[J]. Frontiers in Micro-
biology, 2022, 13: 997940.
[35] % AREX TAF, 5 FIURZ ARG LRI b
A Al [J]. P BA SR, 2023, 34(5): 1-7. [ LI Man, ZHAO
Junying, WANG lJianyu, et al. Screening probiotics from human
milk and their hypoglycemic ability determination[J]. China Food
Additives, 2023, 34(5): 1-7. ]
[36] HULIGERE S S, CHANDANA K V B, ALQADI T, et al.
Isolation and characterization of lactic acid bacteria with potential
probiotic activity and further investigation of their activity by a-
amylase and a-glucosidase inhibitions of fermented batters [J]. Fron-
tiers in Microbiology, 2023, 13: 1042263.
[37] &4, #F5, TRE, 5. 54 WK E B e AU &R0
Fows B 50 i [T). B o A 52,2023, 44(21):322-329. [ GAO
Yuan, HUANG Fangfang, WANG Jiawang, et al. Research progress
on cholesterol-lowering mechanism and evaluation strategies for
probiotics[J]. Food Science, 2023, 44(21): 322-329. ]
[38] Ak, Awk, Fk, . ABEF KRR M 2 A LB H 0 iF
A MR B BEAE A R4 (1], R b5 A AR SR, 2023, 42(11):
63—73. [ DU Qiu, ZHOU Xiao, QIN Yeyou, et al. Screening and
evaluating with cholesterol-lowering ability of probiotic lactic acid
bacteria for food from fermented vegetable[J]. Journal of Food Sci-
ence and Biotechnology, 2023, 42(11): 63-73. |
[39] T, FWRE,RA, F. —HA G E B LB 14 69 5 it
LA a7 [J]. b B AR & F Ak, 2024,36(4): 401-407,413.
[ DING Xiaomeng, LI Mingxing, ZHAO Peng, et al. Screening and
characterization of a strain of highly efficient cholesterol-reducing
lactic acid bacteria[J]. Chinese Journal of Microecology, 2024, 36
(4):401-407,413. ]


https://doi.org/10.1111/j.1365-2672.2006.02832.x
https://doi.org/10.13995/j.cnki.11-1802/ts.039630
https://doi.org/10.13995/j.cnki.11-1802/ts.039630
https://doi.org/10.1016/j.aoas.2016.03.001
https://doi.org/10.7506/spkx1002-6630-20200811-140
https://doi.org/10.7506/spkx1002-6630-20200811-140
https://doi.org/10.7506/spkx1002-6630-20200811-140
https://doi.org/10.1007/s00203-022-02889-8
https://doi.org/10.3389/fmicb.2022.997940
https://doi.org/10.3389/fmicb.2022.997940
https://doi.org/10.3389/fmicb.2022.997940
https://doi.org/10.19804/j.issn1006-2513.2023.05.001
https://doi.org/10.19804/j.issn1006-2513.2023.05.001
https://doi.org/10.19804/j.issn1006-2513.2023.05.001
https://doi.org/10.3389/fmicb.2022.1042263
https://doi.org/10.3389/fmicb.2022.1042263
https://doi.org/10.12441/spyswjs.20230423004
https://doi.org/10.12441/spyswjs.20230423004
https://doi.org/10.12441/spyswjs.20230423004
https://doi.org/10.12441/spyswjs.20230423004
https://doi.org/10.13381/j.cnki.cjm.202404004
https://doi.org/10.13381/j.cnki.cjm.202404004

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 发酵乳中益生菌的分离筛选
	1.2.2 益生菌潜在益生特性研究
	1.2.2.1 菌株活化
	1.2.2.2 人工模拟胃液、胆盐的配制
	1.2.2.3 菌株耐受性测定
	1.2.2.4 自聚集性测定
	1.2.2.5 疏水性测定

	1.2.3 益生菌降血糖能力测定
	1.2.3.1 α-葡萄糖苷酶活性抑制率
	1.2.3.2 α-淀粉酶活性抑制率

	1.2.4 益生菌降血脂能力测定
	1.2.4.1 胆汁盐水解酶活性检测
	1.2.4.2 胆固醇降解能力

	1.2.5 菌株鉴定
	1.2.5.1 16S rDNA基因测序
	1.2.5.2 系统发育树的构建

	1.2.6 嗜酸乳杆菌CCNH655抑菌能力测定
	1.2.6.1 质控菌株的培养
	1.2.6.2 抑菌能力测定

	1.2.7 嗜酸乳杆菌CCNH655安全性评价
	1.2.7.1 溶血试验
	1.2.7.2 抗生素敏感检测


	1.3 数据处理

	2 结果与分析
	2.1 分离菌株对人工胃液、胆盐的耐受性
	2.2 候选菌株体外黏附能力
	2.3 益生菌降血糖能力
	2.4 益生菌降血脂能力
	2.5 益生菌菌株鉴定
	2.6 嗜酸乳杆菌CCNH655抑菌能力
	2.7 嗜酸乳杆菌CCNH655安全性评价
	2.7.1 溶血试验结果
	2.7.2 抗生素敏感性测定结果


	3 结论
	参考文献

