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MAENUREEZ R FHTRIIEPXTZL AT E Probio-MS8 HIRIF/EH

TRE, Kk#EEZ, BN, XNEHF, HhEE, IR
(MEFRLXF ARADHREIEHXFTHRELERE RLERHIFWHBWIEELEZEE FfE4H 010018)
HWE A6, RALFEGRMMZE N B KT A HP3-2 /£ A %4 & F IR 42  2- LR H AT Probio-M8 #)
BPAER, Fik: A 10%EFEAEA L BAE TR AFHRMS mg/ml 5L FE G A TRA, LRI p B L0t 3 A bk
HP3-2 X340, 5 %) 5 SLSCHE A B Probio-M8 42 Z 3k 1:1.5 &, A X AKX FRE M-t x AKX @R At
&, 7 B R AT SUSOE AT B Probio—MS8 &9 7 B 2 4m M B IS B B 21 R, 4m MR IA B vE | 4m B A s pH AR Na®iR JE | 4m i Bt
WAL 29 i8R ROS K -F Ao g A = 4 R =B & it AT E . 4R .5 mg/mL 4L ALK HP3-2 A8 45 4% & SL AT M8 &
ARARTIRE A AEE(8040+334)%, 3% & T A Uk & & 02 B (64.69 +2.47)%, Fl 3 4 45 B AR 5L W%
# H Probio—MS8 M A & A 485 R BAL 4 A B 69 A% (2.14 + 0.06)nmol/mL 2 F 4K T WP £2(2.30 + 0.05)nmol/mL #=
T £2(2.33 + 0.05)nmol/mL., 4 # 20 JeL B b, 45 Ao ST F 45 B AL G0 T BE b 69 RAe A Mg W5 R 4% (5149 £ 1.26) 2% 3% T WP &4

(39.96 £ 1.57)#= T 48.(33.33 £ 0.62) , Ak 4% & 20 JLBL iR 2D ik,

A LR AT Probio—M8 849 28 JL R 4%

453 HAAK HP3-2 4 45 IR IR AL = Ak TR T2+ AL B
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Ve UR T M AR P R AR DR AP T, O FLRR R R
HT R A M —E IS S
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1.1 R 5iRHF

FLAUE AT Probio—MS8, Hi N 527t A 1A X R0
flo A= 9 o 9 U A 3L 5 Syto9 | WAL T BE (PT) (T
i (o3 2 ) | F B (i 4l ) | IE O be (faial) , 3§
MR IR AW 2, 7- @O R — LRI (DCFH-
DA)ZEEYe Rl 27,7 - —(2-R LK) -5(6) - 3t
PWINELBHEE (BCECF-AM) .61 B3 -N,
N-_H R 2-ZEjE (Laurdan) , Ki%E £ E W) H AR
AR T P AR A et EE A FRAF]
12 NB{5EH

M2 ZIifgEbnAY , 35 F 34 4014 Al s DRC-
1000 H 25 & % T, B AR AL A A
CytoFLEX Wi U4 A, 3¢ [w Dl ow &2 IR e 2 /5
pH 11 (FE28) ¢ 46 R 2448 Bl A RA W
7890B-5977A “AH (45 - % B AL (GC-MS),
R E AR A A AT AW SOV A, FIE A AR
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B A BR 2 71 5 M900 A= Ak 43 Hr A,
A BRAF  HWS28 BUKISH, Eifg—
FRAH]

1.3 KEH*

1.3.1 WMIE SRR A TR A (-80
AR ) v 1) FL UL AT B Probio—-M8 T MRS (il A
0.05%1 L->F- M e Ehme 4k ) B H ik {k 37
CIREANR R 24 h, RIGEE LR PR 2 18
JE TP, DL 5% R A T 3 LPAT A
Yo RL#s T, B3R E A [ Sh i R SRR
(37+0.2)°C, B AME (0.02 Pa), % ¥ 200 r/min,
I A RN 25% 02K pH H4ERFTE 5.9,
1.3.2 B F BT AT AL L ST RLRR Bl A
6 i PR K HP3-2 S 22 i 56 T 4k
By, AT 5 8 AGPPGPTGPAGP
PGFPGAV . GETGPAGPPGAPGAPGAPGPVGPAG .
GKDGLNGLPGPIGPPGPRG GPSGPQGPSGPPGPK |
TGAAGPPGPTGPAGPPGFPGAVGA, 4 ¥ i & &

YN IR 2B}
fERHA

1 500~2 000 u, HAK 73 B 2lifb 77 2 anF - 4 FH B vk
FEAHBET pH 10.0,50 CRMAEHE A (BRIELL N
5%), /KM 2h )5, KB, T 4 000xg, &L 15 min,
A BT AR AT B ZLE B K R L W AT R DR )

B AR/ T 3 ku BORE AL, 2 BH T A 2 A A
e RO 5 o B 4l )n ARG B K i 22 ik

3-2 ?Eﬁrfﬁ$mﬁifu,u;eLza%EM’qu‘ﬂﬁéﬁo
W K T e 1 FLOBUEFF 1A Probio—M8 & B2k T
4 000xg,4 °C, B0 10 min, JWE R K, BE T KK
JE 1) PBS(pH 7.4) WUk 2 a8 AR AR 4
FIFERE 1:1.5 M AR G, DA 350 o
A 10%5 BEREVE A 2s X IRAL, &8 ARV E Y
HP3-2 E IS4, &4 5.0 mg/mL FLi5EEAE
XEHRAL (£ 1), HASVR TR T-80 CHIvE 6 h
Ja AT B B UR TR A R U TR A s
& 15 Pa, B 5 I i1 —40 CTHE = 30 C, 2 BFIR
FEARFFAE-45 °C, TAERI S 36 h,

F1 FRASHRPHEREESE

Table 1 The composition of the different components of lyoprotectant

21 %) B A i PR A 2
2.5 mg/mL HP3-2 X441 Probio—M8 10% % 3 #& 2.5 mg/mL HP3-2
5 mg/ml, HP3-2 X 328 Probio—M8 10% 4 5 45 5.0 mg/mL, HP3-2
SLiEE G4 (WP ) Probio—M8 10% % 3 ¥ 5.0 mg/ml. WP
= a TR (T 4L) Probio-M8 10% % 3 & /
H AEIMP
133 W@EENE  HAER TR FEBURITER, IR 5 min, T 4 000xg,5 min &0,

FE T 800 2 45 T BRI A S 3R 1 R 2 g
M, W1 g RTAESY, 5 9 mL B RER 2% vl
(PBS,pH 7.4)IR%), THIRIR Y 20 min J5 #1176
B H R, 0 T MRS R RE SR d O A 0.05%
Mk R iR R EL ), T 37 CIREAIE IR 72 h,
1.3.4  ZH AR D5 PR A B B S50 2 AR A8 Wed
SEVER 1Y 7 O AR B B0 B R T R R AR A
W PBS Pl b, T 4 000xg, 15 min &0, PEI%
2 WJa  FREC0.5 ¢ BRI 1.9 mL S5 - H B (1:
2,VIV)IRB W, P& 15 min, B A 0.625 mL
B S5 LA B 0.625 mL &8 T K, BERIRG 15
in, T 4000 r/min,15 min .0, W ZEEHL
AL AR T A 1 mL BN - B B T, L
FrKH 1 min, #83% 5 min, FH 1A 600 pL IE b

BCE)JZHH, BF GC-MS LH:HH,
38T .

JI W R 5 B 72 SR GC/MS 3 i A . HP-
5 BANE A (30 mx0.22 mm #: N £ ,0.25 pm
JRJE | Restek ) ; 283 (He ) it # 29.6 mL/min ; &L &
1 mL/min; # 1% 63.4 kPa; #FFE 1 260 °C 5 £l
AU 280 °C; (3% A R TR AR Y O’ 45 IR EE 100
C, 445 1 min, BEJ5 LA 4 °C/min 3R F 250 °C,
JFAE 250 CLAEHF 5 min, FFFEE .1 pl,

Bii sl T (ED B 7 i T RE R
70 eV BT ZR IR BT 275 °C; 3 FIRIE B 200 °C; #%
L 1.5 V3 B =0 35~500 miz, 1H5E g
U5 2 45 W 1 WA T B O B B[R] 25 2R 5 37 R IR D
FRARFE AT X L

it GC-MS
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1.3.5 M ANIE AN E i DCFH-DA 43 #r
G 0] 248 e P9 3 A AR AR R RS N B R PBS
ZZ TS Uk 2 UK ,4 000xg, B 0> 5 min, R )5 F B
EIFAE PBS 0P h, fin A DCFH-DA Z 2k s
4 10 wmol/L,37 C#E SG M F 50 min, IR M
DCFH-DA &b $ i) 48 Jie A g 6 BR 3 ok 3 =2 40 X
G0 240 JL 1) 5 58 3 (488 nm PR IS ) o
1.3.6 P Ah pH M K R EZ 0 T T 7508
A AR pH S 40 B A pH A

fii | BECEF-DA 43 #f kI 48 s N pH 22 1L 1
filel, KR PBS 28 R U 2 K, 4 000xg, 25
L 5min, SRJEEFAETEE PBS i, A
BECEF-DA EZ& MK E A 1 wmol/L,37 CHEOLIFH
30 min, LR J§ BECEF-DA 4b B i) 40 g 75 S %o B
308 3 g K A SR 10 48 L P 7€ D' 5 BE (488 nm K
B,

W R AR B VR FE pH H N 6.2,6.5,6.8,7.2 11
PBS ZEnfifi b, IIAZWEE A 1 wmol/L 1Y JE H |
IV 14 % Fil BECEF-DA ,37 “Ci# G & 30 min, 14
AN pH il £k
1.3.7  ZHRRBEGE M ) Li SFU R Oy
T 0T 240 R RS B R R AT I R T R S
JH PBS 2% M iE Ut W A 2 K ,4 000xg B0 5
min, 82 7F PBS Z 0¥ T, il A Laurdan % 283k
4 10 wmol/L,30 CiE I F 30 min, LA A5
Yt b B 1 20 R Sk et BRI S BR L ) X
PR (GP ) WU 22 A 5 1) 248 L R 3t 2l 4

-1

)
GP: I44()nm I49()nm ( 1 )
440nm + 490nm

P Lugm——7F 440 nm % K Ab i 56 O 5
B s Logu——7FF 490 nm I KA A9 5 GRE
1.3.8  ZHMIAh Na Ve BEI 2 B R T )5 A9 FLOBLEL
FF i Probio-M8 & ¥ T PBS Z whiii i, )f 5 16 ¢/
L i S AR W e S AR R LU TR 5, 7E 4 000xg,4 C
B0 5 min, ] EIEW T 1.5 mL /Y EP & i
AR BT AT I E B S R LI A 20
452 BRI R AE ah b SEPRAY Nat B UL,
1.3.9  gHf s il fo o 2 MR X B s
R TR 5 B9 FLOSUBC AT T Probio—M8 1) 4 Jifd 5 H,
M T E, HESRETRENE B ERT
PBS ZZ b, BEWR R IR A5 ,4 000xg,4 CES

0 5 min, i F PBS 35 ¥k 2 W5, # A, 7 PBS
PSR, AR S 09 TE B ACEE 1x10° CFU/mL 72
A, A DiBACy ) GG B il v i) 5 0 B Ny
1 wmol/L, T 37 “Ct¥ 7 H 30 min Ji5 , {9 =X
20 SRS A s ) 2 D' i S

BEr A AR e Ze . MR TR R B8 T
[F) e JE F4) 0 B ¥~ %5 i (140,70,35, 14,7, 3.5 mmol/
L)y, I A LM R 1 wmol/L 1Y 45 & 5 R il e
H 3 |, FEA 2 wmol/L Y DiBAC, 7% 6 4
B, T 37 CHROELIFE 30 min, b ML E I 24 Hil A5
HERN 25 O34 2% v i T 4 CIE & W& 60
min J& 1B BAGEE S B R DY A IR S
FEA AR ]
1.3.10 b3 Frfa B R4 3 AT
GraphPad Prism 9.0 F1 Origin 2021 X i€ 46 £ #f i#F
11 3T, P<0.05 0 i35 | [A) B 5 B A 5% B
FOEZSiS

2 GZBR55H
21 ATREEH

WU FE AR N 2% [RBH IR A, th T a5
= i AR S A AR AR R TR
AT A S Z 3 ROS Xk, SRR &
FI 0 55 A4 1 K i RO RT3 43 405, % R AT
PRI A A A AR AR 120 28 0ot B VR R T MR
L AU FF B Probio—M8 () B Bl 77 36 R 4n & 1 fr
N, Bl HP3-2 Ji i vk B (0 T, L OBLEL FF B
Probio—-M8 [ & R 77116 % 4t I 3% [ THi#a 4 (P<0.05),

100 ~

a
i
—

5k

I
h-

[Epuean
Bacteria survival rate/%

50+
40]’-
0
HP3-2 HP3-2 WP T
(2.5 mg/mL) (5 mg/mL)

TE A ENG TR A 493 2 ] HAT 5 35 1 22 57 (P<0.05) .
B 1 ZLWEHFE Probio-M8 & F##iE XL
Fig.1 Change in the survival rate of Probio—M8
after freeze—drying
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A5 mg/mL 1 HP3 -2 ik 56 4 W A A7 16 R N
(80.40+3.34)% , % % & T WP 41 (64.69+2.47)%
T 20 (72.65+1.98)% (P<0.05) , 4% R840, 5 i
KR e i WP 23 B AR L SUE #F B Probio—M8 1 B
FIAE TG 2R, & A USRS M HP3-2 X 5 4
(5 mg/mL)REMETE H23 ¥ R T ad A b, % 41 B ke
SN G PP R, DT 4R TR R I R TR R L
AEFERW], FLIE & KA AR 2 Bk
AL Z K, RES 5 40 MR L 1 g i AH 45 A L
Job i o A 1 E R A0 o A LR 1 i I 4L A R X
2 e ) DR 4 A P
22 HEEMS pH T

pH A5 Ak S PE Al IO S 0 11 3 B2 S 50 LR
157 ¥F B Probio—M8 ¥k T Ji5 40 Mg 4 pH 41 &l 2a F
R, ST 5.0 mg/mL ) HP3-2 X568 40 /Y pH {E
(4.99+0.00) F Ak, W E AL T WP 41 (5.1420.00) Fil
T 21 (5.24+0.00) , P<0.05 ; ff F i = 200 i A Xof ZL XL
17 #F & Probio—M8 19 g N pH i #E 17 & (&
2b), & A 2.5 mg/mL Al 5.0 mg/mL 1) HP3-2 i &
ZH L pH 1 (5.82+0.06 il 5.89+0.03) & # & T
WP 41 (5.74+0.01) F1 T #H (5.50+0.01) ,P<0.05; %
ARG v HP3-2 WU4IAE N . b pH 22 {H &
Hrm T WPHMTHGER?2), b T 4N EN

55

4k pH
Extracellular pH
2
T

HP3-2 HP3-2 WP T
(2.5 mg/mL) (5 mg/mL)

(a)

F 2 EFLWEAFHE Probio-M8 ZTFEHMMA 5 pH £1E
Table 2 Change in pH difference between inside
and outside cells after freeze—drying of Probio—M8

m 20 i W 8k pH £ 44
2.5 mg/ml HP3-2 0.83 = 0.06"
5.0 mg/mL HP3-2 0.81+0.03"
WP 4 0.61 = 0.00"
T4 0.26 = 0.00°

T FAT EARA R TR BT B 22 5%, P<0.05,

BTG 7, AR N pH — BESE FP P T A M A s
R TR AR P AWK, I B A T A
46 , ML pH B R R 480 Ak 3 5 25 400 i
A AR i T AR AL, S AR 2 405 S A ML A OK
ANEARBUAATE R WP 4R T A, i T4k
I 8 S MBS A5 (o 00 N PN A Y, AT
240 e B 1B R B IR, (AR N pH 5 R
pH BT, 1 A PUA ALK HP3-2 19356 20
FIE % 18 3 3% A0 S A IO Y300 40 M JE g 45143, By 1 4
IR0 PR 0 4 S s O 4 R A B B R R R FI RS
FLOUB AT A Probio-M8 BLRHFEH] . A WS
B, B AT 5¢ R 1) 20 i B 45 A o 4 45 200 I 5 - A
JE R BN R, 55 oh A AL BB 7 A2 5 pH 1Y
AR DA 5P,

_:f_
=l

_:llh;
1

o
o
I

41 pH
Intracellular pH

HP3-2 HP3-2 WP T
(2.5 mg/mL) (5 mg/mL)

(b)

T A R/NG T REACR AR [ 2 73 2 (0] HAT S 35 PR 22 57 (P<0.05) .
2 FL W FHE Probio-M8 & FiE 4 A4k pH(a) N4 A pH(b)ZE{L
Fig.2 Extracellular (a) and intracellular (b) pH changes of Probio-M8 after freeze—drying

23 EUHBRSERAMBERIETK

2N BRI U R — B R A 12~22 A 4 1
Wi R (SFA) B AN G 7 R (UFA ) ZH 1, F v DA
A 16~18 A 1 IR 107 2 o7 & 1 107 2 1Y) 60% LA

1P BRI  FLSUE AT B Probio-MS8 1Y
21 A 7 R PR A R R (C14:0) - e R
(C15:0) A IR (C16:0) B HE IR (Cl6:1) . Tk
$ElR (C17:0) FHASER (C18:0) JM MR (C18:1n9c) V.
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JiR B2 (C18:2n6t) |, 1€ /E R (C20:0) 1 y - W Jik fR
(C18:3n6)10 A~ i BR 4L A% (3 3) , Hovh i iR A%
75 TR AN I PR IR AN TR IR I R (UFA) . A 5.0
mg/mL HP3-2 {5 4 09 A1 %) UFA & & (51.49+
126) .2 7 T WP 20 (39.96+1.57) F1 T 41 (33.33+
0.62),P<0.05, 45 KW, A LK HP3-2 REfS %
AV A 17 U8 S 200 L RS 7, ol 200 L B 4
i BN AT i iR i, 9T H HP3-2 X 4 Jfd g L
ATELF AR AEN . #F5E &K I, Niranjan 2%

BUIKAY NV S oA g K PR SRR N, AEAS 5 A P I
Wi R A HAE T, a4 F el 2 o0 i 5 B
B A 5 T3 A, FLIR TR A0 B IS v A v A AR
PR L], REAE 7 Ve R o A rb 4 415 A s 4 i
5% 52 B U 2D A 451 403 Zhang A5 PO 5E e R
AW H IR BE S 78 B8 v R MR A R AR AP TH B
FURF R AR AR AR, I 4% = AR B VR T A7 3

®3 HERFTREBEFLIEAFE Probio-M8 48 il i s B B 28 A (%)
Table 3 Fatty acid composition of the cell membrane for Probio—M8 after freeze—drying (%)

e B B4 A A8 5 Wy B
2.5 mg/mL. HP3-2 41 5 mg/mL HP3-2 21 WP 41 T2
C14:0 9.12 +0.36" 9.46 + 1.41° 15.09 + 1.13" 9.00 + 0.57"
C15:0 1.44 +0.05* 0.98 +0.19" 2.07 + 0.06 1.26 +0.07"
C16:0 3.39 £0.79* 4.77 £0.76* 1.62 £0.23 3.70 £ 0.06°
Cl16:1 4.09 £0.73* - 1.49 +0.07" 5.03 £0.45°
C17:0 2.22 +0.99 5.16 £ 0.07* 1.82 £ 0.30° 2.44 +1.02°
C18:0 4.23 +0.90° 3.60 + 0.43° - 4.96 + 0.95
C18:1n9¢c 7.68 +0.58" 8.93+0.31" - 7.75 £0.24
C18:2n6t 18.62 £ 1.19 37.40 £ 0.89° 40.25 £ 1.39° 17.30 £ 0.84"
C20:0 34.11 +£1.29° 23.99 +0.73" 322 +1.53 33.81 = 1.77°
C18:3n6 15.10 + 0.58" 5.68 +3.55 545+ 1.37° 14.75 +2.32°
UFA 33.48 + 1.06° 51.49 + 1.26 39.96 + 1.57" 33.33 £0.62°
SFA 66.52 + 1.06" 48.51 + 1.26° 60.04 £ 1.57" 66.67 +0.62°
UFA/SFA 0.44 £ 0.02° 1.06 = 0.05° 0.72 + 0.04 0.43 £0.01°
T AR AT EARAS R 7R 308 B W 122 5, P<0.05,
WA TR~ B a
T AL 4 MR S A 2 . v =
BT AR FIRFE S (IR pH ATiBiE £ S il ==
), WA R SR B ek GE RSP RIERR KR
WO, P VR TR FUSUCHT I Probio-M8 L X
S LIS S 3 P A 3, T R A b S ng
S R 7 0 75 1 25 1 (GP ) 5 240 M BB 7 3 ool L 11 1 _11_

R, B HP3-2 ¥R TF i, & A HP3-2 FE &
1 GP {EH 2 MR I H &4 5.0 mg/mL HP3-2
R0 GP{H (0.086+0.002) & EMKT WP 4
(0.092+0.002) F1 T #H (0.092+0.001) , P<0.05 , £

FW YUK HP3-2 RERS 7F B2 38 R T o
r e AT AT Iz YOGS 240 L 3 B A A 0, {240 S v
BAB @A RAARIIR & &, JFEREE A
JiL RS B, DT 8 21 %6 L XU A B Probio—M8

(2.5 mg/mL) (5 mg/mL)

AN N S BSR40 53 22 1) HL AT 35 4 22 52 (P<0.05 )
B 3 ZLXEAFE Probio—M8 % T f5 4 A BE it 3h 4
Fig.3 Cell membrane fluidity of Probio-M8
after freeze—drying

BIPR P VE . Marielle 5515 % B34 fin 20 it i A 15 iR
i UFA/SFA R EL B, B8 0% 42 =5 40 M B 4 3t sh i
TN TR A e R | SR AR R £ 505 AN e
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1 0 B85 g I i A MR T A A, 5 A e 3 B
PEREAR T 52 i 200 B DI B, Li 517 % B4 fmy 200 i JsE
L Bl AN RS T A, R A B R LR TR A LA
VA VR T M s R v ) TR R AT R
24 HMERNEEEEAR_EEE

T SR 20 AR A B Ry 3 S o o R v EL A
B P SR ORI LR TR AE T AR B A
ok A AL N, 1 AR BT DNA FITAR i
AT, R A M AT
PRI A o7 5 4 A8 2 17 A 4 VR T 98 5 e
VE1] {1 40 i % A 2R 11 B S Ak R i I 4R e h ) g
Jo 3k AR Ak W R s AR A T A A L A
ZRP AL, b TR R A R R L AR A
Pes ol P 9 220 AR X A0 P e A
FE (4, 3856 41 A0 BE 20 Hh i P 3 ARG 9Ok
S35 T 4H/WP #41>2.5 mg/mL () HP3-2 4>
5 mg/mL (% HP3-2 41, Jf H HP3-2 i 56 20 i 4
T Pk SRR ¢ 6 iR B W B HIP3—2 e J& %) T o i
55 At P A 00 3R] X LS ¥ VR T R R
L S AT B Probio—M8 32 21| 48 A6 157 340 77 2E 1Y
AL PN R B R AT I E (B] 5)2.5 mg/mL F
5 mg/mL ) HP3-2 i 4% 40 N — | & &t 40 9l
(2.23+0.06 )nmol/mL # (2.14+0.06 )nmol/mL, N —
T Vi 3 B A5 HP3 -2 VR J3 1 TH I R AR, 3 98,5
mg/mL ) HP3-2 iIX G AN i & i K T
WP 20 (2.30+0.05)nmol/mL FI T 41 (2.33+0.05)
nmol/mL, P<0.05 . £5 3R & B, A LIk HP3-2 1E &
ZERURT B B BRI IR A A P I T AR
i, Bk R RR T 20 P b AR R R U R 4 4
b, AR EAL =N B &, BRI R,
g 5% 4 Ak 2 200 58 7K 3t A v A 7 9 B i
LN S /= WA N 0 2 Y S U T e R
FE 2 — AN 6 A L, (O AR R AR TR
PEVOUR I B TR HP3-2 3 T 2 R A
ARG HK R IER, ResE T iR AT
RoE AV 40 L A58 g 1 R 4 A, D0/ T i i i
FLAUELFT 14 Probio—M8 f i Fl 7715 %
2.5 HYHRFERAIR NaREZH

0 A T EOR ST, 4 A LA 100 mV Y
PEREHLAL, JT HA MR Y Ah Nats ik BE AL T 4h
e IR A R AR Y5 2 2 g Az B A0 IR R R

100k 2.5 mg/mL HPiﬂl‘ _m

5 mg/mL HP3-241

80

60

2 i Ko

Count

Y

20 |

10° 10* 10°
PR JE

Fluorescence intensity
4 FLWEHFE Probio-M8 A FERAFEEEEIEETWL
Fig.4 Changes in intracellular reactive oxygen species

content of Probio-M8 after freeze—drying

25
£
— a a
g ab il [ ==
£ 1 b T
5 T L
41 g €L
g <
s 20
1 | =
K =
[}
= L
=
= 1.5'|'-
=}
=
= 00
HP3-2 HP3-2 WP T

(2.5 mg/mL) (5 mg/mL)
A /NG TR AN A 93 2 R B AT 56 1 9% 57 (P<0.05) .
B 5 I HFE Probio-M8 X TRER _Ba=%TL
Fig.5 Changes in malondialdehyde content
of Probio—M8 after freeze—drying

308 45 ) 5 3 O A PR PN A Nt A
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Protective Effect of Antioxidant Peptides on Bifidobacterium animalis subsp. lactis

Probio—-M8 during Vacuum Freeze—Drying

Wang Haoqian, Zhang Jingwen, Yang Xiongzhou, Liu Qingxuan, Yao Guogiang, Sun Tiansong’
(Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Key Laboratory of Dairy Products
Processing, Minisiry of Agriculture and Rural Affairs, Inner Mongolia Agricultural University, Hohhot 010018)

Abstract Antioxidant peptide 3-2 which is isolated and purified in whey protein hydrolysate for the protection of Bifi-
dobacterium animalis subsp. lactis Probio—-M8  (B. lactis Probio—M8) during vacuum freeze —drying. Whey protein was
added to a basal lyoprotectant containing 10% trehalose as a control group and antioxidant peptide 3-2 was added as an
experimental group. After freeze—drying, the viable count, cell membrane structure, intracellular and extracellular pH, as
well as intracellular ROS levels and malondialdehyde content of lipid oxidation products due to oxidative stress, were
measured in Probio—M8. Results: Antioxidant peptide HP3-2 (5 mg/mL) could improve the survival rate (80.40 +3.34)%
of Probio—MS8 after freeze—drying, which was significantly higher than the control group of whey protein (64.69 +2.47)%.
It was also able to reduce the intracellular reactive oxygen species, which resulted in the content of malondialdehyde
(2.14 £0.06) nmol/mL, a product of lipid oxidation, to be significantly lower than WP group (2.30 £0.05) nmol/mL and
T group (2.33 £0.05) nmol/mL. It also could maintain the cell membrane potential and proton gradient, and the unsatu-
rated fatty acid of the cell membrane (51.49 +1.26) was significantly higher than WP group (39.96 +1.57) and T group
(33.33 £0.62), thus increasing cell membrane fluidity. Conclusion: Antioxidant peptide 3-2 can protect the Probio—M8
during freeze—drying.

Keywords antioxidant peptides; freeze—drying; Bifidobacterium animalis subsp. lactis Probio—M8; cell membrane



