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Identification and safety evaluation of lactic acid bacteria and yeast in
Lycium ruthenicum Murr. jiaosu
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ABSTRACT: Objective To isolate and identify lactic acid bacteria and yeast from Lycium ruthenicum Murr.
jiaosu, and to evaluate its safety. Methods Lactic acid bacteria and yeast were isolated and identified from jiaosu in
naturally fermentation of Lycium ruthenicum Murr. by morphological observation, 16S rDNA, 26S rDNA and internal
transcribed spacers (ITS) full sequence analysis. Meanwhile, the safety was evaluated by susceptibility test,
hemolytic test and acute toxicity experiment. Results Three strains were isolated from the jiaosu such as
Lactobacillus parallelarius (M4), Lactobacillus plantarum (M6) and Pichia kudriavzevii (Y5). Two strains of lactic
acid bacteria were sensitive to most common antibiotics such as penicillin, cephalosporin, S-lactams, macrolides and
tetracyclines; yeast Y5 showed resistance to fluconazole but sensitivity to other antifungal antibiotics. None of the 3

strains had acute toxicity and hemolytic. Conclusion This study preliminarily verifies the safety of the strains, and
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provides basic research data for the application of the 3 strains in the development and production of Lycium

ruthenicum Murr. jiaosu products.

KEY WORDS: Lycium ruthenicum Murr. jiaosu; lactic acid bacteria; yeast; strain identification; safety evaluation
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DRI 22 A PR PPN I 55— 25 i 7 43 28 2% b X TR Bk 11
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Table 1 Diameter judgment standard of lactic acid bacteria drug sensitivity test

T P B F AR 1/ mm

EINCESE gl B 25 24 FR AR G/ (ng/ F)
fif 25 R hA 1 UK S
HERER R PEAK 10 <13 14~16 =17
BHIKZE T ER 30 <14 15~16 =17
. kAR 30 <14 15~17 =18
kA o
kTR fi5 30 <14 15~22 =23
AR R 5 <14 15~16 =17
7 TES WNT R 5 <12 13~14 =15
R R 10 <12 13~16 =17
HERER 10 <ll 12~14 =15
. PR 30 <12 13~16 =17
SATENETT 2
IRKEH 10 <11 12~14 =15
IR R 30 <13 14~17 =18
B-NTBEREZS [N 10 <13 14~17 =18
KIFERZE EF 15 <13 14~22 =23
PUIRZE A 2N 30 <14 15~18 =19
"2 MBHMEVYESENELER
Table 2 Results of morphological observation of dominant microorganisms
P 75K/ mm [EaF/ 3o WA R E WIEEA AT A
Y5 4~5 RakE H RS BB M, %At FRAR, M1
M4 1~2 AAe e B MR, %S KAFAR
M6 1~2 [EREN e B MR, sEsT BE A RER
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A Y5; B: M4; C: M6,

BT SRR S 0 K (1000 X)
Fig.l1 Figures of morphological observation of dominant
microorganisms (1000 X)
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Fig.2 Phylogenetic tree of strain Y5
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F1) SRR A T 22 505, A A R B S e S R KA
(IR, i LR T 25 L — SRR
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Fig.3 Phylogenetic tree of strain M4
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Fig.4 Phylogenetic tree of strain M6
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Table 3 Drug sensitivity test results of lactic acid bacteria (n=3)
. M4 M6
SNBSSl bR WA & HR (gl A
I EE R HA2/mm
HHREE RV 10 36.70+1.25 (S) 21.30+0.47 (S)
S DANUE S S 30 6.00£0.00 (R) 12.30+2.62 (R)
B E=S 30 29.30+1.25 (S) 27.30+£0.47 (S)
kA g 30 39.70+1.41 (S) 27.70£2.50 (S)
AR A 5 12.30£1.25 (R) 12.30£2.06 (R)
W S RN AL 5 7.70+0.94 (R) 8.00:£0.00 (R)
R A 10 6.00£0.00 (R) 16.00:£0.00 (S)
R 10 9.30+0.47 (R) 11.30+0.47 (I)
WER 30 18.70+2.06 (S) 22.30£1.25 (S)
IR

RREGR 10 10.30+1.70 (R) 16.00+2.45 (S)
FARER 30 8.00+2.16 (R) 7.30£0.47 (R)
B-HBENEE ] 2 G Ak 10 30.00:£1.41 (S) 27.00£0.00 (S)
KIR N aER 15 28.70+0.47 (S) 26.30+0.47 (S)
UIEZNe UEZS 30 19.30+4.11 (S) 24.00+0.82 (S)

W FBPEURES), A0, WMZ®R), TR,

HiZ 4 ATAL BEREE YS BR TSR MR BLm 25 51,
XEF PR YDA RO SRR D — o =
RN, TR A S MR A 3R P450 i
F PR e A S T A, BEL 1 A 2 B £ i,
T 5 400 B 1 2808

KI5 M4, M6 Fll YS 7 S B4 i
Fig.5 Hemolysis test results of M4, M6 and Y5

*4 BEENERARREER

Table 4 Results of antibiotic sensitivity test of yeast

TR AR I E R (ng/ ) T B A%/ mm

24 2HHEMAIRER

SR 25 6.00+0.00 (R)
ja— | 27304189 () NROMRERSG 1 BN AR L @5 GO
S B 0 14'00 O'OO() JHEL B B, PRI AT A LN AL 6 I 7 R
PR .00=0.00 (I
5 i g e 8 30.70+0.95 (S)
40 ¢ —@— control
35 | ——M6
2.3 RIMSIIRLER mﬁ % ——M4
VA MM S B RR AT R A0 I TR P R RR i s —A—Y5
— BT VAR B M S W AT AR, AT RE 2 S EUMUILAE Y
KA o AR R VA LA AR DO 1 PTREa LE 4R 2 28, o PR I 20 0 2 ;1 6 /8
(LR Ea s ML RN B 5 L GE PRV L), i 3 %ok AR Bk L/
B2, FEHAERBYRTE. mE 5 T, FLERH (M4
H MO)FNFERE [ (Y 5) 4 1 V% J] BT Y5 s i el HE B, B 3 6 NEUKE AL (n=6)

L7 NESBd (1K Fig.6 Changes in body weight of mice (n=6)
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B 7 /N R G g 5

Fig.7 Comparison of organs in mice after anatomy

AR IS X AT 1 IR ZIETE 24 h N
WATZ R G2, WM WE S ARG S . TPRRROL . FE
TR LA AR R I WTAE S EE M A P B AR 55, R EMEIES
(5 — 08 928 rh ot B AR IR 4 /N PRI b s
PRARERIE , JoiE M2 5(P>0.05) /NUIERE B RS B
SeRONEIE, ToERZE, HEMYIIE R, WSS KO MR AR T
S, TR AR R AR, B 7 AT, R /DS
AL BFL B B BRI B A ATE R TR,
B 3 BRGNS L 1T 0 FR ORI #8250 18 28
(P>0.05), BN JCAPEREME, X — B4 5 AR VT A i 4515039
W R —E.

3 4

AT 2L XS B AR i B R A AT I R 1 A W A T
GYESSE, IREZR AR BB 71 R R T 2R LR 2%
B R PR B [ (Pichia kudriavzevii) [ F1 2 LR B2 & 5 5L
¥ W (Lactobacillus paralimentarius) . 5 #) FL T &
(Lactobacillus plantarum)]. 258050, SPEREMEAR
FE MIREE XS 3 BREE 192 A TIRY, KRB 3 AR K
2R WP E R T2, Jo O IR R, TouE
ST F AR A R et AR, A
A R PR TR T PR SR ARC I 3R i R A e 5, B
W S A L2055 A, SEBNT R AT B R R W 4%, HE
BRI EER AL .
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