FOE B a2 R

Journal of Chinese Institute of Food Science and Technology

Vol. 23 No. 4
Apr. 2023

BHE#HZEABEILN/NREEREDNZ IR ELIER

THEE", #Hrt', K HF"
(LARERFRRAFE TEER LAEE 271018
2 e P A AT 265700)

WE ERBEILTAMEG E2IERR S 4 (WHN)F B2 45 (WHE), S8 23 S sl A g R 2 1E R 55
HAPGIRATAREAERN, ZRAN . ORFESBAMAEMT IRERESKE, O 2B SBEZH N T4 KL W
A 1.62, %H?JKF?'J 9.59 ¢m, #Ettﬁ;”‘?ééﬂﬂ%ﬁf]ﬂ O R SBES NN TULE M NS TERTREN R A EH 2645
mmol/L, 2 = & 4069 13845, X P& RAEAe 450 & F B2 H 3 m, Alpha 3 HHIRHA WA, O 2B KRR SBEHH T A
FU2R s R 1 A AR A F R B A TR R e S KR \#ﬁ’ ¥ TR KEHNARLNLRE RFE, O ZEHR S5
& A A KA A 3 e g Fe AL ZCR AT, 35 T R T-AOC . SOD \CAT F i Rl Br 44T MDA &%, 2% S84
LB R E DA A RRIURBAT HERBHLEN B RAAE D, L P WHE X B 5L A4 R T WHN R ssLa, A

— TG F AR
KEW b R4,

KIS HE; BIR S HE, A, HEmAY,; RHAK

XERS 1009-7848(2023)04-0127-09 DOI: 10.16429/j.1009-7848.2023.04.013

NIBIEWNER T ZMEEY, MY S
i FAHEAE R 3 [ 4E 45 I 18 Tl A 25 00 3h 251 A
Z2 W HE N T 1 A AT AR A A ) i T8 AR W
GRS E- 2 NN ke N STEE LA
R B WUE Y — 0 Rl AR R N
PRANT PR AFAE N BB G TR , O R 45 4% b A B
TR, Z2 8T LIAE i v e i B IR, — D7 T, AT
DA 38 i 1 A A BEOAR DR i 3 5 e ) 454 )
RESE R 5 5y — J7 T, 248 7T LR JF A 4 T 4 G
T A I G, TR RV A R A £l A
VA, AN, T LU oK AL S W T P
(CAZymes ) i) T P, i 1o g 0 1R 1) A 12, 6 K
A e 1 A 45 B AT R R AR A TP,

1 & & (White Hypsizigusmarmoreus ) X %, [1
FHE R U GRS E O SRR R SRR T
W ERN R H DR, EREY, A 4G
wEAREE A, DA BN | B A AT A T R D
LM SUBRIEF B 780, A 7. 53 S5 ORI 7 90 Bl Bl KoK
RIGERA AT WG 2, KB S g 10 il 1k
/I B IR 0 M R LA T S R A

Fs B H . 2022-04-28
F—1EE. TR, &, W+4
BIS{EE . B E-mail: chenwei@sdau.edu.cn

Wu SERIFSE e B 4 220 X Bl IR AR TR 2R 15 =2 1Y
Bl R R BB A B OBE /R FE , R W 2 T
W R B8 3 = RS 8 1, I iE e B R
1A= VIl R 45, 22 Wi A AR L P i A | 7= A 4%
TN F AT ED BT, PN 5 AR A W] g
T M R A IS PR ) 2 B e AN TR i 2 A A
SERANTR] X6 B T ol A 0 1 R A 2 AN TR 1
O R o 22 0500 I 18 00 0 TR AR 1Y) 52 e F 5
B ARSCERGE I TE N K 4 2208 0 T fife 1k 72 e
LT gy 3 AR AR B2 e, R PR 7 A B R I
PRI 4k 220, TS 2 & EERL A A —Fh
IREME & B 5, 0 58 Hx i 18 A AR B0 4 L, 5
TE TR AR R R R R AE

1 MREFE
1.1 R E 5K H

1 £ %5 (White Hypsizigusmarmoreus ) , W T 7%
LRI AT, PR e BT 55 CHLAR L= 1E
HOBEER 80 1B TR
1.2 Y ERRKIE

ICR (SPF) P/ B, A T 4 (20+2) g, T T
T ST S 6 s ) BT AT R W) S s A
VFAJIES SCXK (5)20190003, /)N B, 1 T
51 52 36 20 49y a8 A D



128 hoE

M

2023 455 4 #)

1.3 FEiXH

1% 2 i , Biotopped £ PR A W ; & B B R | IE
TEE R, KT EILE fE 2 R A B R SOD
MR & CAT Mk & T-AOC ik & , Fg mt d i 4=
Y TR,
14 FENHFESEE

UV-2010PC Series 540G, HAR
AT BS124S 43T RV, R Z R R 2A AR A
P 2% 7] ;Delta320 pH if ,METTLER TOLEDO;
Chemray 800 4 H A=/ Wi, 5 #k A ar Bl 42
AR SMP 500-1780 5-2BFO FkRiX, ¥
LEREALAR ) ;SW-CJ-1CU 35 TAEG, M
LR A AR A PR 7] s DHO000 1 H BV i 1 7
i, R HE R W AR A A FR 2 W) s HH-4 %500 1H IR K
s AR LA PR F] s RES2CS-1 i 78 &AL,
¥ SR FRA T TGL-16G R B 0HL, i
YRR T KQS200E A8 A5 i i vk s, B 1l
M A A A PR A A,
1.5 BEHFKESHENIRN

2% T 4 BV gk ERFRECA 45 TR
50 g, HRHRLL 1:49 A XL BTk, TEHEFTE
200 W R 14 min, 78 70 CC/KE 4 2 131
min, B A H E =R ,5 000 r/min #5015 min,
VB T 7R R A IR AR 1/4, 2R
Whta GBS A 4 IR TR JC K S B i E R
JEWCEEDLVE , Ve Uk T8 )5 4R 15 1 K 4 K 32 2 0k
(WHN),
1.6 BEHMRESENRNAZ

2 2% 13 K LMy i ER AR B A R g5 R
50 g, FE R L 1:49 I A B FK A 1.3%1%
WA, AT pH 4.6, 7E 70 C/KIEH TP HRE 79
min, BOE A H ZE Z 5 000 r/min #5015 min,
VEW IR S IR IR L R TR S AR A T 1
2 Z 0% (WHE)
1.7 BEHSHELXEIANTIE

e B i A 2R LR AR 1.29% 19 BE R 0.3% W
5, A3 B 0.06% ,0.12% ,0.24% 1 4 T 4 7K $2
ZHE R Z 4 95 CR T 5 min, R H & 45 CJa
TR R TR o3 26 THERSM B T 40 CHE IR A4
R IR 3R R ST UG AE 4 CCOKAR T e 202

1.8 HYHARLERZE

HEH 64 FUEL BRI HEE /N R 4 HR S P 8 B 4%
AR T % | BR D B4R 4 ) AR PR | 3 N P ]
=1 AIERENL Y A 8 A, Rl 8 H, A HIRE Ik
Ko T BE A HEH | XA WHN & BEFLK
(60 mg/kg) . ' (120 mg/kg) ., i 5 i 2 (240 mg/
kg) , WHE & BEFLAK (60 mg/kg) . H' (120 mgrkg) .5
7 2 2H (240 mg/kg) .
1.9 NNREESKEWNE

53511 10,20,30 d i 4% S8 v R B /N B
iSRG K 2 T TR R EP 45 FR
T (my) 5 BT 100 CHyHEAR gt 2 18 8 0 AR
T (my)  FIRA () HHHE

/J\Eﬂfi'bf@é\7k§(%):"“”:7"“xloo (1)
1

1.10 NNREBIEHEREHKENNE
FREU/IN B BT i (ms) , U BRI ES  , f H
YN T TR I R K R R (my) |, $7E TR
NRQ)ITELE MR EIREA,
A=Ta (2)

ms3

111 INREER R B9 b 4E 5% AR AR BR 19 i 2

FRIC/INER S5 I 2590 T J0 i 8508 =80
CHAF, FH I, L4000 r/min B0, B W W,
A~ ST I SR 000 e % i O R ) 4 K, L 3 B
TR (3% AT . VF-MAXms 7 35 B 414 4% (30
mx0.25 mmx0.25 pm); #FEFE DI 280 °C,EIL &
TR EE 220 °C, PUBAFIREE 150 C, A HRWA
A, HERER 3 L, AN RE A 1 mL/min,
138 kPa 18 AL FHERFR T . )46 1R B 80 CIR 4
2 min, LA 20 °C/min FHi & 240 °C, 5 5 min; R
4 B SR ST B A I, 53 A ) 3
30~150M,
112 MNERXBEREUHREERREZSEEASH
=

K DNS 3200 22 30 SR . 45 BB 4 43 1 RS
W A S5 N LIS W, 0.45 um 97K B
DEAS L U8, FHES 1 IOAH 3 I BB R Ay,
B0 1% 4y B 4514 2 . CarboPacTMPA10 (4 mmx
250 mm) A, AR 30 °C, BB 2o, i sh A
A UK A EIA B 4 100 mmol/mL NaOH, % 50 A



5234 4 W

G £ S4B SUAT D RO A 84 % v BB B A AR R 129

C >~ 200 mmol/mL. NaOH!™
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Fig.1 Effects of White Hypsizygusmarmoreus polysaccharide

fermented milk on water content of mice feces
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Table 1 Colon index and length in mice

28 3 EVELE 25 M K & fem
Tau 0.78 + 0.06* 7.24 £ 0.56°
xt RR 48 0.85 £0.03" 7.56 £0.51°
WHN (%) 1.23 +0.03¢ 8.02 +1.02
WHN(¥) 1.36 + 0.04° 8.68 +0.89°
WHN (%) 1.53 £ 0.05° 9.12 £ 0.54¢
WHE (%) 1.33 + 0.06° 8.51 £0.94°
WHE (¥ ) 1.45 £ 0.09* 8.98 £ 0.141
WHE(#) 1.62 £0.12¢ 9.59 + 0.45¢

T B o B AR ) 3 6 R 25 5 R 38 B 37K (P>0.05) , = REAR TR
R E IR B F KT (P<0.05)

WA TR NIRRT IR, X /N T i it — 25
R HE LA I RS0 N BRES T N 25  rh  E
i o 2 % 5 2 T LA S W 24 g PN 22 R O TR A 19 O
% 2 AT H, WHE 5 57 52 21 45 i 9 2590 o 06 6% i
R & e 2 FIAL ) 1.38 £, T WHN &7
A, AR SCHEAG I B 4 e 6 IR R i R
HET R O AR TR X, Xt 2, M
TAEFd, A28 SRR L& s Lot
33.3%H 39.7%., Xt TN, Wi~ 2 05 ) a4
25 LN IR & 550 4 5 8.7% M1 11.5%, 225 %k
F (P<0.05) , i I 71 & A1 ep 55 & 41 KN 3% (P>
0.05), XF T, A2 EREZLA W T MRk
B E TS (P>0.05) o X T 5 KR, A~ 205 Kk 1§
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YERT, Mo WHE & 77 & 4145 g 14 25 ) v J i g
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Table 2 Contents of short chain fatty acids of colon in mice
a3 B 42 E g Y B/ B/ R R/ T/ AR/
mmol - [”! mmol - 1! mmol - 1! mmol - 1! mmol - 1!
T AU 19.23 + 0.49° 12.49 = 0.16 6.86 £0.91° 0.75 £ 0.03 0.52 +0.03
xF B4 19.96 + 0.84* 13.15 £ 0.54 7.12 £0.13 0.82£0.12" 0.54 +0.03"
WHN (f%) 22.34 £0.26 14.56 + 0.45 7.15 £ 0.26" 0.86 +0.16° 0.51 £ 0.06*
WHN () 24.16 + 0.56° 16.16 + 0.74¢ 7.16 £0.15 0.92 £ 0.26* 0.53 +0.12¢
WHN(#) 23.64 £ 0.54" 16.65 + 0.48* 7.46 +£0.32° 0.98 £0.18° 0.56 = 0.06*
WHE (%) 23.15 £ 045" 1549 = 1.14¢ 7.20 £0.25 0.85 +0.23¢ 0.54 + 0.05°
WHE () 25.26 + 0.64° 16.87 +0.79° 7.23 £0.59" 0.95 + 0.56* 0.56 + 0.04*
WHE (%) 26.45 + 0.46° 17.45 £ 0.49' 7.65 £ 0.46° 0.97 + 0.64° 0.51 £0.16°

T B A P B A ] 4 608 28 5 R GK 35K T (P>0.05) , 7 AR ] 45 4678 22 533K 1 35 KT (P<0.05) o

24 BEHSHABIAXNNREEARTYHE
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I 2l 22 0 5 28 R AR R ELE e
BRI, AR 2 E T X LR SO L /) B
PaiE NSRRIk 3 P B A B 20
S e FL A /N B G A3 SO B L R 4% R 4 03
s 2 AN B B3N, 22 53 W 25 (P<0.05) , IF
S B YRR AR R A 22 T

*3

M JFE S RS ALY 2.95 {50 2.75 %, WHN
e 7 e 2L 1) B W R 29.89%, = T WHE
R, WEFLRE . ARBERCS B S m AT
WHE & EEFLA4 , il T 25 2 080T LUAE /N R i
PR A5 P e S0 20 A B 3k S A 2 W L R Ak 2k
Bl 38 TR RO o LN o IR R T X 0T B
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Table 3 Monosaccharide content of colonic in mice

2% i & #E4 % /mg-mL g L A% £ 5L HEI% = %
= a4 0.55+0.12* 21.20 = 0.65* 1.58 £0.21* 124 £0.41* 1.02 £ 0.30*
18 4 0.65 + 0.15* 22.39 = 0.47" 1.98 + 0.36" 1.65 +0.25" 121 £ 0.06"
WHN (f%) 0.85 + 0.26" 25.46 + 0.25" 3.21+0.32° 1.85+0.11° 1.34+0.21"
WHN( ) 1.02 £ 0.32¢ 27.69 +0.18¢ 3.49 + 0.85¢ 1.99 + 0.28¢ 1.49 £ 0.25¢
WHN (%) 1.62 +0.15¢ 29.89 + (.28 3.98 £0.14° 2.41 = 0.66° 1.39 + 0.14"
WHE (/%) 0.95 = 0.36" 22.86 = 0.28" 3.85 + 0.36* 3.65 + 0.95' 2.56 + 0.26"
WHE (%) 124 +0.11° 23.96 + 0.54° 3.95 + 0.67° 426 +0.85¢ 2.96 + 0.84°
WHE (%) 1.51 £ 0.36" 25.21 +0.64' 421 +0.48" 495 +0.55" 3.02 £0.51°

T« A ) S B [ 3 7R 28 5 AR IR R B KO (P>0.05) 7 BEAN [ 3 46 7R 28 53k i 35 K F (P<0.05)
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o

24 MEA, G clean tags H(dE & )
A TE 65 372~76 801 Z [A] ,clean tags £& KPRk &
75 2 validtags ( RP 5 26 FH T 40 A 09 880 ) | B ai

HOAE 51 772~70 555 Z 1], validtags V3K J&
I3 AR AE 410.69~420.02 bp , & FEA OTU 4~ %043 1
T 1 684~2 637 Z [0, H. & 410 i 18 i FE A 3 o A
it TR R

/N B Alpha 2 FEVERE BN
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4, Chao 58U WeWy M RE V% 5 B |, Shannon 35 %X
VPN IHERRFE MRS, SEFFEER
1E L . Sobs $8 8RR FE i BT S IR ECH YR 4R
B B o SE RS . Coverage 8 BIUR £ FE i 3C
V7 15 R R BERE S I VR B L Speaccum ¥
=87 ol ES R RN ViR cip e o N 9D | AN 7/ B T )
ARDL 2 8 A A A B 0 e 20 0300 A A v 4 e
FEMAS T, ) 2 TR RGeS
W LA K Wy Ao = T B AT, sl 2 s BEE
FEAS T (AR W K, T 408 W1 22, OTU HOA #W]
WIGh, ULBIAEA T R0 SRR YA e
RO HIFR 4 T H0 AT 2 A IS BREH 45
T ah 208 R LA R R 2R R T B
K B 20 R R R L Y TR A 2 AR e
Chao $i %l 3 209.29,Sobs 4 % 4 2 409.68,
Shannon 840K 7.69, 3 & T 45 4 4 (Chao 8%k
2 683.33,Sobs 5% 1 942.71 ,Shannon 8 %X 7.66) .
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Fig.2 Specaccum species accumulation curves

B HFEG Y Coverage 168U TE 0.89 L) I, R U

st PR A R BIAG DU B B AT REME AR, X SR —

WL Bl 2 L, 0/ B T T R AR
SR MRV R A TR

% 4 Alpha S
Table 4 Alpha diversity index

28 7 Chao 78 4 Shannon 45 # Sobs 4% 4k Coverage & %

= H A 2 683.33 +10.52* 7.66 + 0.025¢ 1942.71 +4.25° 0.985

A B8 28 2808.15 « 1.27" 7.34 £ 0.054¢ 2071.42 +3.54® 0.986
WHN (1%) 2715.33 £ 5.54¢ 7.40 £ 0.066° 2169.35 +4.52" 0.985
WHN(¥) 2 866.64 = 5.50" 7.31 £ 0.065° 2 164.68 + 3.45" 0.984
WHN (%) 3209.28 + 14.25¢ 7.69 + 0.042" 2 409.68 + 12.65" 0.983
WHE (/%) 2 619.68 +42.52* 7.18 £ 0.099° 1969.95 + 23.65° 0.985
WHE(¥) 3088.15+ 16.11% 7.48 +0.098* 2235.25 + 15.64" 0.986
WHE (%) 3111.02 £ 26.54¢ 7.38 £0.035¢ 2254.42 +27.59° 0.983

TE B9 S B ) 35 360 22 57 oK 5 L KT (P>0.05) , FREAN ) 5 3675 22 535 i 35 K- (P<0.05)
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AFAIA E) OTU B H | n] He s B WL 2 PR S5 A
AN OTU %t H 4 GAH UM K 8 & 1 00, LASE R 23
o — SRR A — AR R AR 7] FROR
ANFERE S, B 3 AR, 2 AR OTU 20H
1632, WHN =il i 41 OTU % H e, hy 2 263,
27 IMNERBBEMEDEBHEARS T
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cutes) . ZZTZH ] (Proteobacteria) . K]
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Fig.3 Petal diagram of fecal flora of mice in each group
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Fig.4 Composition and distribution of intestinal microorganisms at phylum level

teres) . B ZE B[] (Actinobacteria) . % BE B[]
(Tenericutes ) F1 2f 51 Jfl 4 | ] (Gemmatimonadetes ) ,
Horpri 5 MR 8 IR A 3 R
AT TR )RR RE TR ]2 d S PR T ], 50 AR
YA HL , 2205 % T L Ah B A ol P52 BE R 1] L 91 B
26 5 3% (P<0.05) , T FULFT B 11 R ik £ v 1) A 6T
F B 5 0 (P<0.01) , WHE 75 771 2 20 ) $0UFF
AT LBl Z , 35 72%. #ALET WHN 41,
WHE ZH { 0RE T 1) R0 0 2% A 727 1) A9 A Xof = 2 48
s

2) JEAKFBE BN AT @K E A
¥ 5 J& (Bacteroides ) . BIRE (Lachnospiraceae ) 1%
5 )& (Helicobacter) . TR # J& (Lactobacillus) .
W B J& (Odoribacter) Ak W2 € B J& (Mucispirillum )
&, R 20 R LA AT s AL R 1A R
X T E A5 A5 1 2R R RS R A ] R R M e
Rooks 45 PF 58 BLALAT T I = B2 35 I A A3 3 i
B OB LK At Bk 3 bt vE by, T EHLA A T2
fife s PR AR /N S5 I 92, X T R AR 18 0 &

JEAA —E W, WHN ABCERA I WHE 44, 5
A WHE % [ 7L 20 19 6 2 54 s A 82 AT 58 J8 A0 6 3=
FERE WHN ZH3 0, AT 81 BE RS B2 € 1741 ) (M-
cispirillum) WHEIN, X E &L ILEA B B K
W, FEEA T E R EZ . WHN 24 09 4 55
IR & (Blautia) .25 35711 (P<0.05) A3 W58 2 W A0
97 IR W I8 (Blautia) W — e ) Fp 5 18 o F0 R 5 R
HEHUAROG , H 5 280 v i ROE IR 7 /KA G, 7R
AN 3R B9 A 95 I B (Blautia) 26 B H — € BB R
RN, B A B AN [ ) 4 1 1 g b R L
25 W@ 1Y R R TR BE B R AR AR AR, Ui WHN Al
WHE % 1% 7L 349 76 AS [a) B2 B 1 40725 gy T o 0 1190 4
AANEEAE
28 BEHSHEABAXMNMNRRAENLEFKE
b
BPLEALBE 1 (T-AOC) 2 WAk B bt & 4k B 18
RERET  MEE ARSI = H 4 2 A RIS,
T-AOC A A[EZKFR3E N, H WHE /& i 41 45
LA b e s AT R 33.1%, 2 5 W E (P<
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Fig.5 Composition and distribution of intestinal microorganisms at genus level
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Table 5 Effects of polysaccharide fermented milk on the level of antioxidant factors in mice
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Effects of Polysaccharide Fermented Milk from White Hypsizygusmarmoreus
on Intestinal Microflora in Mice and Antioxidant Capacity

Wang Yuanyuan'?, Yang Xiaotong', Chen Wei"
(‘College of Food Science and Engineering, Shandong Agriculiural Universiyy, Taian 271018, Shandong
’Longkou Inspection & Testing Center, Longkou 265700, Shandong)

Abstract To explore the protective effects of polysaccharide fermented milk from White Hypsizygusmarmoreus on intesti-
nal tract, intestinal flora and antioxidant of mice,the polysaccharide fermented milk was prepared by using water extract-
ed polysaccharide (WHN) and enzyme extracted polysaccharide (WHE) as experimental materials. The results showed
that polysaccharide fermented milk increased fecal water content of mice. Colon index and colon length of mice in high—
dose polysaccharide extraction group were 1.62 and 9.59 c¢m, which were significantly increased compared with blank
group. Short chain fatty acids content in colon contents of high—dose polysaccharide extraction group was 26.45 mmol/L,
1.38 times of that in blank group. The contents of reducing sugars and monosaccharides increased significantly. Moreover,
the intestinal flora species abundance in the group of the high dosage of fermented milk with WHN was highest, and the
abundances of Bacteroidetes, Actinobacteria and Lactobacillus were increased at the genus and phylum levels by analyz-
ing the Alpha diversity indexes. While the effects of the high dosage of fermented milk with WHE on antioxidant and
anti—hyperlipidemic were the best, it could increase the activities of T-AOC, SOD and CAT, decrease the content of
MDA. The findings indicated that the polysaccharide fermented milk from White Hypsizygusmarmoreus could play a key
role in improving the intestinal physiology, regulating gut microbiota and enhancing antioxidant capacity in mice, provid-
ing research ideas and a theoretical basis for the polysaccharide fermented milk of from White Hypsizygusmarmoreus ,
WHE fermented milk group is better than WHN fermented milk group, in a certain dose dependence.

Keywords White Hypsizygusmarmoreus; polysaccharide extracted with water; polysaccharide extracted with enzyme;

polysaccharide fermented milk; intestinal microorganism; antioxidant



