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Probiotic Characterization of p-Glycosidase Producing Lactobacillus
gullinarum and Its Application in the Fermentation of Black Tea Soup

TAN Xiqian, ZHOU Zhenyu, CUI Fangchao, WANG Dangfeng, LU Xinran, LI Xuepeng, LI Jianrong’

(College of Food Science and Engineering, Bohai University, Jinzhou 121013, China)

Abstract: This study aimed to isolate lactic acid bacteria capable of producing S-glucosidase from healthy infant feces and
Chinese northeast sauerkraut. Then the strain with the highest S-glucosidase activity was identified for subsequent
evaluation of the safety, probiotic characteristics, and potential application in the fermentation of black tea soup. The results
indicated one of the f-glucosidase producing lactic acid bacteria FB20, derived from healthy infant feces demonstrated the
highest f-glucosidase activity, quantified at 0.58 U/mL, and was classified as Lactobacillus gullinarum. L. gullinarum FB20
had good acid resistance ability, could survive in the simulated gastric fluid (a survival rate of 96.21%+1.40%), an auto-
aggregation rate of 38.87%=+0.14% at 8 h, co-aggregation rates of 38.82%+1.10% and 53.92%+1.96% with Escherichia coli
and Staphylococcus aureus, respectively. It could effectively scavenge DPPH free radicals, ABTS" free radicals, and
hydroxyl free radicals, with scavenging rates of 55.67%+3.19%, 98.47%+0.01%, and 57.65%+3.42%, respectively. It could
inhibit a-amylase and a-glucosidase, and the inhibition rates were 67.91%=1.24%, and 66.53%+0.34%, separately. After
fermenting black tea soup, the eliminating rates of DPPH, ABTS", and hydroxyl radicals in the fermented black tea soup

Wts
S
1E&

*EBEES: BER (1964-) , B, ¥4, 28, A s e RRE RS %

HEA: 2024-07-23

TiIH: =dfHAt5-F4#x17 A (202205AF150060) -

B At (1985—) , %, M4, 813%, #9877 @) R 5 %4, E-mail: tanxiqian@163.com,
4, E-mail: lijr6491@163.com,


https://doi.org/10.13386/j.issn1002-0306.2024070296
https://doi.org/10.13386/j.issn1002-0306.2024070296
https://doi.org/10.13386/j.issn1002-0306.2024070296
mailto:tanxiqian@163.com
mailto:lijr6491@163.com

%465 B 11

HIBGHE , 55 ™ p- AT ST UAT B 5 LR DI RE PN B HAE R R AL RIS 175 -

increased significantly by 12.48%, 4.35%, and 10.57% (P<0.05), respectively, and the total phenolic content also increased

by 1.07 mg/mL (P<0.05). Electronic nose analysis results showed that the black tea soup fermented by L. gullinarum FB20

significantly reduced organic sulfides compared to the control group. This study provides a certain theoretical basis for the

exploration of f-glucosidase-producing strains and the improvement of their application in fermenting tea soup.

Key words: Lactobacillus gullinarum; -glucosidase; probiotic activity; fermentation; black tea soup
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FEAE 10 min), BEJS T 4 °C F 8000xg BS.C» 10 min
A3 00 3 R B R AN MR AR, T e 2 i LR A
ARG NEENHTE T -

1.2.5.2 DPPH H HIIEREEJIMIE KA Kundu-
hoglu 857 4 3 (1) J7 32 I 5 B Ak G 4 i b 3 W %
DPPH H |3 (1,1- 3L 2- = IL2E B 75 4 BE
Jio A5 1 mL FLARTAJCAUML IEWAN 1 mL Bt
MR (1 pg/mL) BT 5 mL S04 P, B
AZEARFR 0.2 mmol/L B9 DPPH-JC/K 2K, TR ik
20 s JiF 37 °C F#EEEY 30 min, W SERR, ff
JHERAN 6T TF I K 517 nm &I E W2 56 EE,
DPPH [ HESHER & 53 A= FR:

DPPH H H 515 5 % (%) = %xwo x (@)

Kb Ag S DPPH-JG/K O B 5 ZLIR v o4l
M _IEWW OGS A A DPPH-TC/K B 5 7%
YRR DG o
1.2.5.3 ABTS HHEEKRGEIME R Ragul
SRS AR Y 7 VI 2 TRIAR JC4E M IS WEXT ABTS”
B H 2 (2,2-BR (- . (3-2 3L -2 I g8 g -6- R iR ) —
EE) MW EREE J1 . 58K 7 mmol/L ABTS 5
2.45 mmol/L i BilE4F (1:1 viv) IRSTE K ABTS %
W, TER A T =R 24 h DU ABTS'H i1
B, ROV EEHE T 4E 734 nm 4bTE%E ABTS U
JGEEZ 0.70+0.02 J5 45 M. BG4 B EL 500 pL #L
PR B JC 48 B 3 VR AL IR LR 7 ¥R (1 pg/mL) 5
I mL ABTS #RIE S, TEIR F#E N 10 min,
i AN EEE T T K 734 nm AR SE G,
ABTS" H HIEEE L &4 LA R:
AC _AS

A

C

ABTS' H HHEE B R (%) = x100 X (5)

X Ag b 1 mL A ABTS IS5 500 pL FLER
DR JCAH AL 5 W O s Ac S 1 mL Y ABTS
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WS 500 pL ZER/KIWOGRE

1.2.5.4 FHHBEFEEBREEME R Xia 057 H
I A 7K AZ R 12510 52 R AR JC AN 5 2 1 3R
WHERAE 1. Bk 9 mmol/L FeSO, #1 8.8 mmol/L
H,0,(1:1 vww)iRG LAl #55 | i Bk . B
A 500 pL 9 mmol/L /K % B2 & W ¥ Wi I 53 il
500 pL FL AR B JC 41 Mg b 3 WO BT IR I R % TR
(1 pg/mL). F 37 C F#EPFF 30 min, fiHEE45H
SPCCEEITT T 510 nm AR E WG, ¥ H 3k
TR E 53 LU AU s

%E@%ﬁ%%m&:@-égéﬁxmoai<m

Kb Ag 20 1 mL 19 A HZEAWS 500 pl 7K
R S WA 500 pl FLAR T JCAN A _E 35 W a0
FEHE; A'g S 1 mL 952 H I 3AW S 500 pl FLERE
TN 35 WA G RE s Ac A 1 mL F¥R H L
W5 500 pL 7KAFHIR £ B TG
1.2.6 FLEERHEMASNARERE J190 5
1.2.6.1 a-FEMEEMGINGYE  SRAT Fan 5509 A
T I R TR TG 4 I 97 A A LA AR S 1 i
WX a-VE By B 30 #1658 J1 o 43 Sl 0 Poim A
500 pL PRIBRICAMAE b TR ol 240 M i R P B, F9-45
BURIKINA 500 pL PBS(pH7.4) 1 500 pL a-GEHSHEE
(0.5 mg/mL), 37 C F#H & WM E 10 min J5 I A
500 pL 1% AT HETERT, FIRT 37 C THEINRE
10 min, WEEF 45 EINA 1 mL 3,5- i3k Mk
(DNS)IRF], K 5 min, KIBLEHRIFHIIA 5 mL
ZEMRKFF R AN B =, AN O E T TR
540 nm A RE WG, AR 0 S BHPEXT RE . a-
VERYBERD SIS A EE A AU R B

m%%%%ﬂ%Mh@—ﬁiﬁ%moﬁ(ﬂ

s Ay S SLEGAE L CERESR RN o-TE R ) 1L
JCRE; A, as FURES (BTRESS . AT a-TERY ) 1YL
FCHE; Ay MXTHERESD (5 a-TEMYEE . AN SRESh) IO
S
1.2.6.2 o-fZPBEEEFHMEGE M SR Li 50 #iAR
FA 20 R BRI AR TG AT AL 975 V7 R A e e e F A B B
WX a- A FEE BRI HIGE F1 . Sr BIHEEAE PN A
25 pL JC4uifl b ISR s SRR, S R A
50 uL a- %P EF(0.2 U/mL) . 150 uL PBS(pH7.4)
1 75 pl XA L - a-D-RL I 2 FUBFE (pNPG) 1§
(20 mmol/L), 37 °C #&MFE 10 min J5 LA 0.1 mol/
L Na,CO; IFRZ 1L W, i FHE S e T Tk
£ 405 nm bW E WG, LB JE08E Sy BH A X R
- TP IR NG TR & 4 FE B =R R R

m%ﬁ%ﬁ%mmgw@:@_ﬁg&

3

)xlOO

A (8

s A RS (BT RE SN o35 260 B T 19 W%
JCRE; A, RS A CERESS . AR a- AR ) 141
JCEE; Ay X IR o~ EPFETT IS . AN ESRES) 19
SR
1.2.7 77 p-THZSHE T AR R BRI ns
1.2.7.1 RBLZZMTIE FREL 3 g THIZLAME
#1F 100 mL 4l 7K H1, 100 °C Jin#k 5 min J&5 5 &
20 min EX 7 EHFL A, FEREEZE 50 °C, InA
5 g BEBEIT R4 RE, 121 °C BIK B 20 min BT
. HIEA R RAR RS T 5000xg 4 C &
L 10 min WAE B ATTEE, FH PBS(pH7.0) B IK
Ja EE T PBS P IFJAEE ODgyp pm 2 1.0£0.02, L4
2% MR IR (v/v) P Bl & A a asizt, 37 C.
160 r/min & 24 h, 5000xg T 4 °C #.0> 30 min &
SREA IR ] T IS 2252505307 -
1.2.7.2 RERLIHERSIMUAEACRE I E SRR
3C1.2.5 PUSEES T IR R BELAT 4517100 DPPH H 3k,
ABTS" [ HHELFE [t B TS BREE 1 3 7 ;s ad
JJ1°R ] Chang 5502 $53AR 09 7 ik #4700 2 , HAR Ty
B H 300 WL R EELTESIA E S mL ELLAE N, N
A 300 pL PBS 2% #¥ (pH7.4) & 300 pL ZkE ke
(K5[Fe(CN) DI WG TR2], 50 °C /K# 20 min J5ift
UKV F AL R, - YA 300 pL 10%
(v/iv) =& &1 (C,HCL,0,) ¥, 121, 3500xg
4 °C B0 10 min, IEEESC FYEWR 500 pL =205
O NIFINA 500 uL ZEIEZK AT 1 mL 0.1%(w/v) =
AL (FeClL) MR, #5)#HE 10 min, 25 HZHPAZE
ARACERE AT L5 . RIS 40 CET T
700 nm AN AEMSGRE . IR 3 R A

BEIT=A -A, (9

Ao Ay FUFRZS ARG A ARFREE S 4
MG

KWL S A & B 1 2 2R Ning 6P ik
B, F 100 uL Folin-Ciocalteu(FC )i = in A
2 mL RIS, RS G E IR E SV 15 min J50
A 3 mL 1 2% Na,CO,, IR 25 T #EGC KA R S
30 min, PAA KR BEAILI ST M%) BE, A2 31 760 nm
PR SYCREAE, i8I DA & A s il b th £k
R R EAR ST N PEN L Tineg
1.2.7.3 RERASZHE TSP R Zhu 455
i 3 114 T A FL - S 0 R TR LT 255 1 1 RO R
AE o HE - B A5 AL SRR T Xt 17 1 i 17 4R M L 26 1
P R BEFLI S ST 50 mL 55085 P, AR 8RR 3t A
B O HAFH A TS ST 30 mine FEM G B BE, SRAE
#5 LA 300 mL/min 14 380 B W A PN AR I3 1AL J
e, MSE RFEERTTE] A 120 s DARRAL RS n ik 2 e
M A HL Ay S a6 R 2%, MBI R 25 °C.
1.3 #IEAIE

DA B EOE Y0 S B A UK, S 4 R LT



a6k H 11

HIBGHE , 55 ™ p- AT ST UAT B 5 LR DI RE PN B HAE R R AL RIS <179 -

P AE =8 fE 252 £ on o BCHE R F SPSS(IBM SPSS
Statistics 22) #4777 2 43 H7 1 Tukey K. 24 P<
0.05 B, IR SR B WA .

R HT AR A

Table 1 Performance description of electronic nose sensor

eSS IN 2875 AR AR PERESA
1 wIC X5 Y, IR
2 W5S MRS YUK
3 W3C X5 MY, IR
4 W6S XA U
5 W5C XTF AT, BEke U
6 WIS Xof PGS T Be de Uk
7 WSW X TeALaR A Uk
8 W2S X T gk A 285 FU
9 W2wW X JeALaR 4 Uk
10 W3S XA be R 2 Uk

2 HBRESH

2.1 = R-EAEEERILRESS

ZeRI W A 0, IR BRI S TP 4B T 6 Bk
BRI EFLAR I LHZ6. B3 js3. js5. js6 Fl js7,
B 35 7743 B A 0.28. 0.39. 0.35. 0.38. 0.16 Il
0.42 U/mL; 22 ) L3852 —kRy™ p-ri2e vl B ig L iR
I FB20, fifii% 7 0.58 U/mL (& 1), g% 775 s,
WA S22 5 FEISE FB20 #E1T43HT -

0.7
0.6

(U/mL)

0.5
0.4
0.3

g 02
€
Q

M 1

0
LHZ6 B3 FB20 js3 js5 js6 js7
IR R
K1 pror B R sLIR R )™ - T B e
Fig.1 Enzyme activity of the S-glycosidase producing lactic
acid bacteria

TE: AA/NG FRARA 12253 (P<0.05)

2.2 FB20 FUEEFMEK RS
ZOWEE, FB20 FEPRAESA T A K B T8 Bl A 1]
I P EZUR S (& 2a), 525 FQYe a5 JIWT R 4
2Z[CEHPERE . FPIR(E 2b), 77 CaCO; 1 MRS B
SR Tl W o S 1 I ala )2 (R R e 2 R S S W 7
(El 2¢), 7E p-FIENE BRI 355 A KA, TR
JE] B AR A e Bl 0 ) L 28 7™ B-7# 250 Bl 1
fie F1 (& 2d) . Xt H: 16S rDNA P47 7, 84
BLASTN J¥ 31 % L M ¥4 48 32 G2 k. & W 0BT, 85
FB20 ASFATBE (Lactobacillus gullinarum) (5] 2e) .
O A TS UE SRS Z LA P R — PP 2 AL v, BATREAIG
B e 0 XU iV E AP . As e ihigk (] 20) s

()

(e) 50

MT433929.1 Lactobacillus gallinarum strain 2858

100 MT436806.1 Lactobacillus gallinarum strain 3527
100 58 GQ131286.1 Lactobacillus helveticus strain IMAU70171
MW802730.1 Lactobacillus gallinarum strain s023 inab
100 FB20
01468250.1 Lactobacillus gallinarum strain MIM60825
[ ON495975.1 Lactobacillus helveticus strain PXN35
77 MW866982.1 Lactobacillus gallinarum strain 15984
42 MT459401.1 Lactobacillus gallinarum strain 5087
MW867057.1 Lactobacillus gallinarum strain 14692
—_
0.01
6 —H—I-I’%—E{\I{_IEII {
—~
El4r
g
2 L
8 1.2
=101
208
= 0.6
= 0.
0.2

0 10 20 30 40 50
A 1E] (h)
Bl 2 XSZUFFI FB20 (4% FAE R 1T
Fig.2 Identification and growth characteristic of L. gallinarum
FB20

TE: () WSFLFF I FB20 7E IR A A TR RIS IE S K (b)
RSFUAT B FB20 4522 [RYL ()5 TOLA BB T 100000052 5
() MFLIFH FB20 7 CaCO, VA By KAF AL (d) LT
B FB20 7 p- A& B HEEAE 15 (o) WFLIF I FB20 RLA T
RIEL; () XGFLFFR FB20 AR 4k

G PR A AE 4 h B ASTECH, 78 18 h #EA
e, 76 30 h Z e AT,
2.3 GIEAFE FB20 REM R

LA R AR T R MR, Nk 2 R, A9EL
FFEE FB20 ARFBRILH o B EY B % ML, A BAT % I
Mo HeAh, SSFLFTE FB20 P2 IS . DNase FlIZEY)
et RE 14 S B, B EAT 1R Rl N HH T &

2 WFLFTE FB20 A EIIAE

Table 2 Ability of L. gallinarum FB20 to produce harmful
metabolites

LAARR W 45
Bk -
s it -
DNaselii P _
A RE -

T AP, U
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XGFLAT R FB20 XHTA= 28 i BBUgin = 3 o,
WFFE R XS PURRER | R R G L8R | eiiss
RHEER . UWER | Z R PUMAT iR R SR
T RURE, X EERE IR P AU, XA R A2 L IR
REFZR AR R AR ARG I HaE v v A2
SRIIBER M S 0 JE 25 DNA i 1
25 MR Y5 R B B R A G E R, B3
PRI TR R 5 T e A T DU R R A G R
PRI A RS FLAT B FB20 X9l v 2 - RIABEE N
AR ABURNE T BB H AN i 285 A Bl L e L DX g A AT
AR

3 MBI FB20 Hik E 2tk
Table 3  Antibiotic susceptibility of L. gallinarum FB20

Pk R AR 34 4% (mm) TR
R 0.0040.00 R
UIE7 31.16+3.42 S
HEHEG 48.60+1.66 S
ABR 36.38+0.45 S
R ER 43394237 S
RRBER 9.66+0.19 R
AER 30.55+2.32 S
HER 16.97+0.07 IR
TR R 26.26+0.25 S
EZR NN 44.50+2.69 S
RIREE &R 0.00+0.00 R
PIE + 30.65+1.49 S

T YA 2R R B PR RR B 4 M R (SR, R 542 <14 mm) | IR
(AU E, I B2 15~19 mm) . SCES SR, B %>20 mm) ..

2.4 IBILFFE FB20 ZE4E4F S

2.4.1 XSZLFFE FB20 AR ARERGE S 40T AR .
i AR ER A 2 35 A TR RS AR E T o XY FLAT

B FB20 7F pH2.5. pH3. pH4 L X & 0.1%. 0.2%.

0.3% W Z I IRERAFAE A FITEE 3R 0LER 4. BF5E
KEMIERNFERHEZMAT, 43 4 h 5, XSELFFE
FB20 175 KT 100%, W3 T, RE &
P AR B 2R, UL AR HESR T RE
ARG HLAFNG . — el R PR et 25

4 GFLFFIA FB20 fifRRit IREh XA B WA A7 T %
Table 4 Acid and bile salt tolerant and survival rate in
simulated gastrointestinal fluid of L. gallinarum FB20

AAERE A&fF 0h(lgCFU/mL) 4h(lg CFU/mL)  f7i% % (%)
pH2.5 6.07+5.21 6.15+5.14 120.81+12.44°

i i pH3 6.31+5.32 6.34+5.60 105.50£10.51°
pH4 6.43+4.33 6.44+5.11 103.10+4.92°

0.1% 4.8743.57 4.81+3.40 88.39+1.15°

MtAHEE  0.2% 4744333 4.59+2.91 70.97+1.93°
0.3% 4.60+2.91 45143.33 82.64+7.07°

o HE| 7.94+0.01 7.64+0.01 96.21+1.40°
RIS \
78 5.58+0.01 2.130.04 38.27+2.79

TE: RRVNGFRHURA LI A B E 225 (P<0.05)

A ARG, 43 siFi%is ATP B, A ET
HALE AP pH, LIS pH BYZNTREREEES,

M ZUATE FB20 7E5 0.1%. 0.2%. 0.3% HJEEAE
N B AE IS R4 5 R 88.39%+1.15%., 70.97%*
1.93% FN 82.64%+7.07%. WF5T & #LFLHL B Zhang
DN K Sz B IRER s, T FLER B AR BT T
3R AT 7K fie IR A Tt el = A N R N B A5 —
JERERE AR BT AR R AR 27 /E FHMOL,

2.4.2 JGFLFFE FB20 4L S Im Wi 2 e dr - &
RN B 7 BT 7 P — e R R L R R4
NIAATE TR (5R 4) o XSZLFFEE FB20 7EAH H )
RIS IFETE 3R, O 96.21%+1.40%, TSR
U W P AT 5 REAIR, N 38.27%+2.79%. WFFE R
BH, BRI AL S B ha i 52t 5 RS s bk
A M 392U R FB20 BB A A 28R
(E 2a), #iE AT B3 o 7= A A ZBEEE T X3 248
BRI A2

2.43 XYL FB20 H R HREGR I XY
FLFFE FB20 H R4 FLRAERE 1 UnZR 5 s, HiH
TRAERR 1 BE B[R] 30 2 35 38 75 (P<0.05) 5 XY ZLAT B
FB20 54w A BR A S1 MR GAF I EL n93es
SERE T RERST[E] A3 D e 2158 (P<0.05) , 7E SRR
AR RARILIEE 4 h B, S5 KB EL A3
RREJT W m T A A BRI S1(P<0.05), MITE
6 h 1 8 h B, HX A B (A Ag R IE S1 nIR4ERE
g, FLIREE - S0 R P R E S e — P LR
IR AR EFA ™[RR PR AR = M1 SR AR e 7 s 55 o,
5 40O FR VA DG A O, RIS [R]2S B L AR b HL SR
LR SIWATAHR] T,

%£5 WILFE FB20 B4, dhgEx

Table 5 Auto-aggregation and co-aggregation rates
of L. gallinarum FB20

i ARLERET (%) FLRAERETT (%)
] (h) — —— —
AR FB20 S OHA R KIGHTF B
4 27.61£0.09° 11.14+0.47" 14.78+0.18%
6 29.88+0.32° 47.14+0.934° 16.59+0.26™
8 38.87£0.14° 53.92+1.96 38.82+1.10%

H: A KE FEACRAN A WS, AR/NEGFRAARANE B
EM2E 5 (P<0.05)

2.5 IAFE FB20 HEREN SR
WE 3 s, SSELAF P FB20 %) KA FF I EL.
A O ERTA S1 MAEAEZEIEAT IR BI6Y 433l A
HAE N 16.27£0.40, 11.53%£1.23 F1 12.94+0.52 nm A
TN B, X R IB AT IR . LA B FB20
PPN RE T A HERT e S5 A PLIRZE Y AT &M, 3B EL
FFE& FB20 XA FLAT A I iilEH
2.6 FBZFTE FB20 4ife_EiERAIAIMIEILEE
LI A B LA n] A E A AT LA %o Z2
SEA T | 2 B AH SCIEE , 91 anCo LB IPG « I iE



546 %5 5 110 G , 45 7 p AR BRI R DRI B E R R BT S181 -
RIGHT i B E AR AEAE A T A R 28 o FEAS TR 1,4-a WY

HFATIE

R 2 TRAT

K3 SFUAT i FB20 M AE S
Fig.3 Antibacterial ability of L. gallinarum FB20

AERESgEE0 srge gt B B LA B FB20 JTAljify
iR EAE RAFIPTAEAR (& 4), XF ABTS F 3%
FOTE B BE 18 = 98.47%+0.01%; Xf DPPH A 3k
Y2 A B FE I IEBRBE 715351 2 55.67%+3.19% Fl
57.65%+3.42%, Xia Z5P N LFE 3BT 4 BRER
Hr FQ B I 72 HTC A s DPPH H i 3L7E R AE
S HIAE 9.93%~35.78% Z (8], XF¥% H H FL 193 5%
TE 12%~15% Z[a]; PREE L SEW IR 438 T —
PRAE I FLAT RS Y3, HICAN M L3S WO 2 A L0978
BHE 114 51.26%, Lepecka ZE18 W\ 22 1 P 1] i v
SYEE T 23 MRFLEREE, Hoodni B DPPH A
75 B R TE 0.00%+0.00%~36.05%+1.08% =2 [4],
X} ABTS' F HH EE35 BRFAE 5.72%+2.54%~33.33%*
5.05% ZIal. FZAafiE SO BRI KL 14 XTWiFR A
FLIF R BE S ism, 409 36.05%+1.08% F1 33.33%=
5.05%. AT WRLER FEHTE L EE ) ] RS B iRk
TERZERIAT S

EEEEE FB20 a a
100 o V.
S 80r
B 6ot
qom
XS]
& 401
:‘H‘%
20 +
0
DPPHE i ABTS'H 1A  BAHE
[ Sl
Kl 4 WFLFFE FB20 % DPPH [ B3k, ABTS [ Hi3it,
¥ H hAEEbRAE

Fig.4 Scavenging ability of L. gallinarum FB20 on DPPH
radicals, ABTS" radicals, and hydroxyl radicals

TE: A48 ARV TR B 25 5 (P<0.05)

2.7 FBZLAFE FB20 RUPEFERE
FEBHAE J1 e AR BT A ) — I B s bR, kY

B AL S RO e SENE, MOE I -1 2 BE T R AOVE
ISRy BRSNS 00, I BET s 2k F el
LA, RSB IE DT E KRR, AT
S HAB IS AN, M a-TER RN o- 8 25 R 1l
IR AT LIAE Sy 4as il IOBE RS v LA R s/ HoAth s s & 2B
— 71k, DT R RIS ZUAT B FB20 i JCA
I R B AR A AR B P AT o-VER I o- TR 28]
PRI E 71 (3R 6), HICANME_ IS WE T 4niomk
AR, SR 67.91%£1.24% Fl 66.53%:
0.34%. B YLAEP IR I L b 55 Y 34 BRFLIR P
FEXFTHICANME E 3R A a- AT BT o- A BT
TR AT AE , K IA 6 MRFLIR o 2 B0 B2 4y 1)
RSN RERERE T, X o 2608 1 Tl (A 30 11 SR AE 1%~
16% Z ], X o-TER BN AE 50% LA . Shir-
khan 553 JARAR K BEFL 4385 T —RRTE [CZLAF A,
HICANM_ - 75 AR AN AN A AR o= T 03 Tl () 4170 i) 23R
SRR 50% Fil 25%. SAFGEAE RIS, X T RE S
TCANME 385 S A B AR G Bl an i s - 2 hEA
j§[54]O

* 6 XOFUATER FB20 FEpEAE
Table 6 Hypoglycemic ability of L. gallinarum FB20

Eiztan P (%)

TCHnM - 67.91+1.24°

o-VER B T AR I 20.76+4.05°
[ORSl2i 77.41+0.76"

b ) O R 66.53+0.34

o AT AT AR A AR 48.17+14.06°
[ORST7i 97.63+0.00°

T A /NG PR B 225 (P<0.05)

2.8 IBIEATE FB20 AEEXLIRIAME M EEIHIR M

LIS EAS & B A 2y mnn B4s— 2 bt AL
RE S, X EBREY) BR E R — e J LA ER | SRR
8, HARSRZR & i =, ISR, U450, A
BF5E R M2 FB20 & B S LI 257 A4k
A1 3 (P<0.05) (& 5), %f DPPH. ABTS'. ¥%
A B IEMITEBREE ST 5 BN 43.52% . 69.37%. 81.38%
PEE E 56.00%. 73.72%. 91.95%, /-5l B T T
12.48%. 4.35%. 10.57%. itJE J1 ¥4 w2281k, (2
B 7.53 mg/mL B3 R T E 8.60 mg/mL
(P<0.05),

O A WP o R BH LR B R 1 rT DL = ™ S P4
TLRE TP, X AT RE S RS HE T T = R AT
Koo RIEFSIEINGIG & &L, TRRIT™ A= 14 o] AR E
JLESE | EEZA LAWY, BRI R,
WA IR HEAR Y IR B S RS R T, 77 g%
R T 17 P LR B A e P i e il HO ook $2 T
BREPUEILRE I, XSZLAFEE FB20 KT LITE
—ER VRN SIE T R h A b re S
WifE.
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Fig.5 In vitro antioxidant capacity of fermented black tea soup
by L. gallinarum FB20

H: (a) B SEERREE ) (b) BBy & 58 1 [ —38n AR
RN TR AT B 22 5 (P<0.05) .

2.9 IBFLAFE FB20 ABERAKANE TELER I
21255 DUH AR i B ST TR 44, SR B S2 WG 4 3B

Yo sl
% 50 —— — = KRR
e

S 40t

£

S

£ 30

3

5 20f

£

<

S 10t —

6 7 8 9 10 11 12 13
Main axas (varinace: 93.71%)

b WI1C
® was 2.0
L8 WIS emmea
16 —e— B4
1.4
W2W. 1.2 W3C
w2s W6S
WSW W5C

WIS
Kl 6 X9FLATE FB20 A EXTLL 0 A I ) B -5 73 BT
Fig.6 Effect of L. gallinarum FB20 fermentation on the flavor
of black tea soup by electronic nose analysis
E: (a) RIELLZE V) PCA; (b) W FLFF I FB20 KIELLAS 1
SENES

TGO 001, Liu 2601 SRFHAAH 3% B H
FAR(GC-MS) %58 TLIHA 157 FHERTEILEY) -
XA G RE AT 30 11 28, A FREESS | fR2E .
B2 | S WRESISABL L . WnE 6a TR, L3897
FFEA R WS LTS 5 R R T 2T 50 R BT w5
2259, HS5 R EFAF L, & B LT 25 CH U L
YA T T [, JCHLR AL S — PP B i 4% & 157,
R AR B Pl LA = R B M . Wu 25192 g
KILHLT- &8 W3C, W6S., W5C., W2S Fll W3S 1£
JERASITTE 25 B SORASNE S 20 55 XUA 26, dnixl 6b Fr
IR, AAWFFE W3C. W6S., W5C, W2S Fll W3S {&/aes
JUT RG] P4 2 P 4 T 340 v TR R TR, U BH XY ZLAT
B FB20 & AT ATE— S FR i L HR m LT 5597 I AU .

3 %
ASF ST A T R (el B B L3 (i 5y g T
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