REFBHHR 4R
Journal of Tianjin University of Science & Technology
ISSN 1672-6510,CN 12-1355/N

Aiint L

(REBRHE AR M EH RIR

RH ANTRI 17 20T 500 208 A & 9 e AR A TR e ) e

= FAEH, TWeIE, TN, BE, EER, KW

DOI: 10.13364/j.issn.1672-6510.20240035

WA A 2024-03-04

M E R HE:  2024-09-30

g1 g FAEH, TWRIE, TN, BIE, EERR, SBRMW. AFETET7 00 5

RAMEACAUR BRI SEMA[I/OL].  RIERHEOR 4R,
https://doi.org/10.13364/j.issn.1672-6510.20240035

@NKif oL

www.cnki.net

WIS ER: EdmBE LIRS, ffk NSRRI 2 DR R HEBUE R BN g & R S5y
B HEMBARCLE, HEEFRATIF B8 FE TR HEROE i de 5 H e fa 4 )
TURFE RGN CBIEMZ LI HBUS IR, AT AEE MAREE . &, WIS, B g % R de
AR 2 HL DU Y CUfh E ) BV s R P B e 1 o S P S8 Al I 2% 1 AR A B e AUAF £ (il
R ERZEB) A1 CITI AR BAE Y A RE s 2 ARWE TR A B . Bl Rl 77 &g
BB TUSCSR R, AR ARANGGAT 9 S AR ABUT s R fh N 2 LA R 15 [ A R 5T i
AR BOARDRIE, IEB MG —HIVETE 5507 f79 . 87, A0, g th R ROt ERRESS
N ERF ERAI A BRI, SR ERG — 25, AMRBSOESCEH | 1EH . HUE A FRAER A2,
FURTEE T g A HEAT > B0 IE K

HREEIN : 40U TR EE I S (R E2EARIIT] OsfiBoO) By REHARAREL, £ (FE
FARWIH (MZRREO) HARESRE T & LA 5 405 T N 7 — SR i, DL BRI RO 30, A2 BRI
AR BT HI AR SO AT E R . HERROE RS . BN E R . B (o B AR (RIZRRO) A2 B 5l
FIR) FL A SR A R I 4 S R R (ISSN 2096-4188, CN 11-6037/Z), It LAZE 2 3T 1) 099 4% i 9 24 27
RSN IE AR



2024-09-30 10:12:03
https://link.cnki.net/urlid/12.1355.N.20240929.1642.003

REHBREER

Journal of Tianjin University of Science & Technology

2024 4 2024

: 10.13364/j.issn.1672-6510.20240035

FRITFAR75 Rt F BN LT & B M A0 B0

EIRAL ETREL £ BLL, BXEL E L, FEM?
(1. FEFHASE A RIS 5 TR, i 300457; 2. (LPG AL AEMBARBISHT. AJE 030006)

B E:. RAXAFIRE (hotdrying, HD) . # /& F)&% (gradient drying, GD) #= f &AMF % (natural air drying,
NAD) stZA443 (Agrocybe aegerita, AA) 47T #1428, @i TRIAEDE AL BEAER!, st § Ml il 1kde
BB HATAT . SRR AR TR X RZM G ERRE LR ZAIERH (P>0.05) , 1224 %AK
WA EH RE#Hm (P<0.05) , £+ GD#&a /T (2854%) F.% mwlm%)Aéﬁa MR, TR
FREMEQE RS EALLELZR (P>0.05) , 284, FOFEBEEHERE LR (P<0.05) . ABE, &
B a7 Ko A 35 3 fE B 0t TR %ﬁ&;ﬁw‘l‘ﬁx%%ﬁiﬁﬂaﬂﬁﬁxéﬁ?iﬂ Fl B, GD M4k 7 #4047 8 1] (Bacteroidota) «
TR E 11 (Proteobacteria) . %A KATH B-& K K H (Escherichia-Shigella) #=443k# & (Streptococcus) % %
Hegdast F A, FIREGRRIENT A T AL EZAARS, HEBRTEALETRERFFE 2.
KRR ASWRE: BREE MR AL KB TRl R
hE 422 TS205.1 CHRAFERS: A XEHES: 1672-6510 (0000)00-0000-00

Effects of Different Drying Methods in Vitro Digestion and Fermentation

Properties of Agrocybe aegerita

WANG Saiyue!, WANG Nifei?, WANG Yue!, MU Wengian!, WANG Changlu!, GUO Qingbin?
(1. College of Food Science and Technology, Tianjin University of Science and Technology, Tianjin 300457, Ching;
2. Institute of Biotechnology, Shanxi University, Taiyuan 030006, China)

Abstract: This study systematically investigated the effect of hot air drying (HD), gradient drying (GD), and natural air drying
(NAD) on the digestion and fermentation characteristics of Agrocybe aegerita (AA). The results showed that different drying
methods had no significant effect on the total sugar and total flavonoids content of AA (P>0.05), but not on the protein and total
phenolic content (P<0.05), with GD having the highest content of protein (28.54%) and total phenolic (1.63%). After digestion,
there was no significant difference in the total flavonoid content of AA between different drying methods (P>0.05), but there were
significant differences in total sugar, protein and total phenol content (P<0.05). After fermentation, AA with different drying
methods could significantly promote the production of short chain fatty acids such as acetic acid, propionate and butyric acid, and
the content of total short chain fatty acids in GD. Meanwhile, GD reduced the relative abundance of harmful bacteria such as
Bacteroidetes, Proteobacteria, Escherichia genus-Shigella, and Streptococcus. Therefore, the dried AA powder can be used to
develop new probiotic food, and the method of gradient drying is expected to be widely promoted in drying technology.
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W AEIRCE AR, AT IA B A KR
HORWEL, Mk, FHR R R R T Ok B
HEE L.

TARAET RN — RN TR &, T
ZRAT RS NS, BamSamr=mi, 54
G TN AR L, S SRR TR & W
T B AT AR B AT . A
RFHE 1) TAE R FE 4ERR/E 50~100 °CZ AL, #fE
B, AR AR R . REUER FH 2R
TR RS SR AR, FRE T AL 5T it
PRI . LR, BT R A AR 45 IR
JEMIE G, TERARIIE T AT T, A 20w
T RIS, [RS8 S 1 A 54 5 0 4 0 Tk
. N BEMAERR, s T M ie, kBT
TR TR . Ib Ak, R T Jgad I TR A NI AT
TR BRI, ARSI T K LR, imie s
T T WRRCR . BT IR BOR BB 4 4 26.20% 1) 5L 1%
B IR], BB T FHL R R REAER . R, BEET
ARG 24, MBS mE, AMURTHT
PR R BRI R, T B BE SR Tk A
mT T k.

¥ 3 A AR ) 2 AR R NI T IR A 2 R
. HET, ZIWFFUEN, B AR
AT DU S T i iE s A, A AP R, 1R
KEEERES, GHEEREREE, JFHT 42
FhAEBE G TER (short chain fatty acid, SCFA) [,
I, et 2 3G AT a8 B ARG =R B, ek A
T (R AE X = B2, B SR fr P ARl J T R 1 2 M AT L
AW TE R, BT AN IR T 1 75 1 R 1 0 i 1 R A
ST T IE A TR

R, ASHIE 00 R X . B B T
H AR T2 2 4 IR A . R BERRVE R,
TER A TR B AR, W HE B nT 1 i B i
PR 2 Dfe AR 0 B R A SR B AN R SR

1 MR5ERE

1.1 #

A aE, RETZEMEEEHERERKRARA
Al o-ER R (8 UImg) « FEMHER (HER 5 E>60%) ,
RN AR A R AR BE AR (50 Umg) ,
R ZREEERARAA; JEME (USP 20 , Lig
F MBI A IR A A5 2- 4 FE T BRANFE R M 2
fRIRARES (LR WIR. T 5 TR, KR
MFREE) , ik, FORISRMEEE (R R/

ARMELEE R

GARAT: B 58 A HUE R o M4l

JT-35ZTX RS R AR I A — 15 e T4,
I T AR TE I BIET BR IR R A PR A F] s Bruker 450GC
MA B S AH - 57 1S R A e %5 Nukol TM 4 Rt
FYHEHE (60 m>X0.25 mm X 0.25 pm) F K HE B B A
N#E (FID) , fMEwArE; QUINTIX1250-1CN Y
KR, Wit ES AR HK-08 BUK ML,
I T BB B %% A F] ;s ZWY-103B B IR B 7%
f, BB AR SIE A R A A
1.2 XWrHEE
1.2.1  RSME R A Bed] 5 B48 KA

T MEVR (SSF) MIECH: HEFPREL 560 mg KCI.
250 mg KH,PO, #1 720 mg NaHCO3 ¥ - 500 mL 7%
K, pH=6.8, #%H.

B E W (SGF) HIRCH: HERAFREL 255 mg KCI.
61 mg KH2PO4. 1.325 g NaHCO3 £ 1.38 g NaCl ¥& T
500 mL Z& 17K H 2%

B (SIF) BIBCH]: HEFFREX 250 mg KCI.
55 mg KH2PO4. 4.5 g NaHCO; fil 1.122 g NaCl ¥ T
500 mL Z& 17K H 2%

R A 3 KA RK A% (7 A%, 120~130
kg, REGCHEREFRARD 4t amEds
REY), JEE-80 CHIRAZMN MrAF. ASLIRL
LIV HE REHZ, FEshRy . i
FUFIAG BRI N, 5 G 1 58 52 50 sh 104 R4S 35 AH 5%
FE o
122 FHlF%

R FH 25 S e IR 20— AT RE ML T HLIE i Fi X
F3E (hotdrying, HD) FIESEE T4 (gradient
drying, GD) X7 g g AT il b2, A HIK 5
HiAE] 10%~12%. HRFEIRE N 60 C, BHE
MRS EOLER 1. FE, W8 R KT (natural
air drying, NAD) FIASH 45 st 20

®1 BEMTHSHLE
Tab.1 Parameter setting for gradient drying

BATHEBE EEPC WEE%  [EIREE/N
1 30 25.0 4
2 35 15.0 7
3 40 10.0 4
4 45 5.0 3
5 50 1.0 4
6 IR 12 h A2 A5 R4

1.2.3 ARIMIEAAF AR
PRGN A 256 . AR Mills 2521 E AT 7K S MBI
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FIEH, FEe AN TR O S 2 (A A R A B A () R ) *3-

sES:, JEMTEIEC. K 1 g WLk 5 5 mL
AR (SSF) VB4, 37 °CHEHE 15 min. MERIHAL
Je B MRV AL S IR S INN 10 mL B E R
(SGF) . HiREYIH) pH A% % 2, 37 °C. 120 r/min
BEIRKEFE 2 he MEVR- B 405, SLEPF 1 mol/L NaOH
WO pH=6.5. 1% 20 mL /N (SIF) S55&RHEE
(16 mg/mL) AR (3 mg/mL) B A, 37 °CHFHE 3
ho BB B B HEA T R TR AT -

RSy 3 W DL &R o AndE i 3L, SRR
My -FR AR s & s AR MiE A& A (BSA)
NARAE S, SR 2 S i VAT s VA R A
DA B R SR IS, SR FH /K SI00 E y & i
LT Rbn a1, SR STV T 3 - A T By N e
B
1.24 WIPK B AR,

R PV TR T () ) 5%« R RS 7R 4 IR Wang %5117
(712048 o 40 A B 10008 45 i £ BEAT 1% 25 W)
T AT R . BEJE, CBIRA YIS NEIR R A
AFEPPRAZE S I (NC USRS
1 BEFIAN IS 0244 2 by 1) PRAE 5 97 05 . 405l 1 0 hs
12 h 1 24 h Y8537, 9000 r/min E5.0» 20 min.
FH 380 5 R B Y SCRA At pH,  FDTiE 2l
5E I T8 TR AR AR A o

SCFA 152 : SCFA ¥KRZHRHE Bianchi 181
JHENE, WEEBS. KEEFRY) BiEHET 0.22
pm JEIE I, BB AR B ORI . SR 4 R
U5 28 MR W RV A A T ST AR 2R, IR 2-24
BT RAE A bR

it 45 1F: B4 Nukol ™ Fused SilicaCapillary
Column (60 mx0.25 mm=0.25 um) , HEFEE 1 L,
W5 56 2l 200 T, KIEH BRI (FID) 250 <C,
Ha it & 40 mL/min, %<& 400 mL/min.

JiE M AEYIIX R ) 16S rDNA M : R
16S rDNA FEPR U P10, BiF 72 T AN R R BEDUE X i
HREIRZI . % TIANamp 2618 DNA 7 &L E
& DNA. K 338F/806R 5|94 HFE A 1 4154 16S
rDNA R ) V3-V4 5732 X . K Qsep-400 2% 3
J B3 AT TR . 16S rDNA #7347 5 i1 Bimac
EVHARER AR Abs, FED 1 Hlumina MiSeq
FEHEAT . M Usearch (A 10.0) X413 47 5
%, IEAE 9T%I AR K b AR R AR 2 S5 BT
(OTUs) &

1.3  HIEAE

SEER 2 R DL A SR ZE 7 o . SR AT SPSS

25.0 HAFHAT T Z T, At ERA SR X

(P<0.05) . I FIE % =7 & X0 Wi i e AT
T o

2 HRSIIE

21 FINEUEREFEMRNEETHL

eah B I A R A i AR LR 2.0 =
Fh AR 7 i ab S, RS B K/NIFE N HD
(41.88%) >NAD (40.86%) >GD (36.44%) , ¥
RESE TR 70 SCREVE M K AR BEMR, 5 2 085 B IR L Tt
o S R3S T 3G . AN [R) F4 7 QA 2 ) A b
R B MR LR E RN (P>0.05) , MIEMTEL
JEAFAE AL (P<0.05) , 22 BifRO2UfF 77 45 R
FEALL . —LE I N AT 1] (Bacteroidota) . JEEE
B 1] (Firmicutes) FZ A ] (Actinobacteriota) ,
A A I BE R R g i A R R oK AL A S VR, 7
Jiy 1 R AR 22 MR N e R TR, X R 2R
R EEFER. HE, A K 22
WE-2 A AR ZA AT DL B Wil 4 1F
fIsem, 24 FE K, X5 Ayimbila PR
SR R EAERET, GD S B EE
BEAR, X ATRER A RITH 7 N R 2 R 451,
T 5 Ty A R P S X R R — 2D AN [
O 22 W 45 R TR 52 T SR O

Tl J5, HD. GD Al NAD 4112 1A 5 & &5 7
Jy (2417+0.48) %. (2854+0.62) %Fl (27.31
+0.18) %, UiIAZETHIIFEH, GD btk HD fil NAD
RE S AP Hh ORI B (1 454, IX R BRI N GD AbHE R
B, HEARE . mrE B AR B i v A
h, EARSEREE NE (P<0.05) , X 5FE[HE
Mt R —8, RPEARAEHALE RS RAE
Boe A o

[Ff, 76 3 A7k, GD A2 Wy & i,
9 (1.63£0.05) %, IXH]HEAEH T 7E i K i ]
T 17 R Y5 5 0 E AN RS, T GD A ATl ix —
MR fEEAEARES, SRR EY
R BoR s, Ui 2B A IR S
TE B BRI, R IE AL B MR, X 5 S R
PRI 5T 285 TR — B

PRAMERLTH A SE SRR B, T AR — PR i
AR R, e B O R 2 4 P I O T
SR, ARSI E L. [FR, &
FEVE TR, IR 7 20T ZAR g 0 e A
WS EEALE W, HENEAMLRSEE 5
i (P<0.05) , GD A TR FMEEFEA
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Tab. 2 Changes of chemical components during in vitro gastrointestinal digestion

x2 FINBHEHEUEEIEFUERTHER

ARMELEE R

R T 7 2 NS % A % ST 1% S %
HD 41.8841.1142 24.1740.48% 0.7640.1%2 1.2140.02%2

JERE GD 36.44:0 87 28.5440.62C 2.0640.817 1.6320.05¢2
NAD 40.8640.5542 27.3140.1882 2.0620.542 1.4120.0682

HD 37.6942 574 8.4940.16A 30.6+1.99A¢ 1.4740.14¢

B GD 35.414.317 10.7740.28% 37.7541.48A° 2.2840.07<0
NAD 42.5740.49% 10.1240.1780 31.345.51A¢ 2.0840.0480

HD 26.291.2380 6.6820.04A° 21.78+1.3 1.9020.048°

B it GD 19.99+1.694 7.3840,29%¢ 20.9442 437 1.3540.097¢
NAD 25.56:41.7580 7.9440.29¢c 20.24:1 554 2.240.17¢

e AFRBKS 7 BRI FIE AR BN R T8 7 35U S5 & B

& EA BEEER (P<0.05) .
2.2 RINREEFFMERI AT
2.2.1 SCFA =A%

SCFA &5 € KA I8 e K B 2 5 1) i 46 77
Yo HORBZ BUEYE R0, BE R DR A 1 AR
faeEfa S g HEMEA . Fit, HEEREIR
{10094 P55 388 5 e T AE P o o] R I VE R HE b o AR BV S
FRibRAERNZE (3R 3D , IRIMNE(E R4 1 LR
Ffg. TH. BT, . SIREEAE SCFAS ()
WEME 1 R, Hd, BEEE. R T RS 2
R IR NG TR, B A 2 2R KA A )
AR 22 3E — A AR 7 AR 1

* 3 BIEHERSIIBRHAR E L

Tab. 3 Standard curves of various short-chain fatty acids

EX S i 28 7 R R?
L1 y=0.2636x-0.0076 0.9950
8]z y=0.4876x-0.0313 0.9943
5T y=0.5084x-0.0243 0.9906
TR y=0.5902x-0.0313 0.9938
R y=0.6454x-0.0366 0.9913
KR y=0.7295x-0.0461 0.9913

GEIRRU, R BRI R 1 2 5 I R T N ] )
23 miER . S5 (NC) Mk, HD 4
M GD A AR WA T RS &AL 24 h i B & T+
fm (P<0.05) . 3Fh#il77 =, KE¥24h )5, W
TR N EERHEP RN : HD>GD>NAD, X
AR T M AR ES HD M BT

FYEER (P<0.05) 5 ARI/NG FRTRA FHE ALK B F T80T L85

(Bacteroidota) AR F B E, MEENKRS =
5 R R T B B A B R IEAR G TR
N EEMEHDT KX GD>HD>NAD, XnJ
fese R AR B FE+ GD IR & (Fusobacterium)
AN E R s . FEREE 24 Wi, T BRAN IR
(7= & . X AT RS N AT R BRI 254
AR, i B A MR e R R T R R
SReEoRIE, ARG, BRI R K0 R
BT B AN IR RO, [FI, HD ZHA0 GD 475 Kk %
24 h B [P SCFAS 75 433l (12.84 4 2.64 ) mmol/L
A1 (12.86+4.63) mmol/L, =T K 24 h i) NC
M, LB R 48 R I I 4 S IR R R IR D R
r=2E, o T il i B R E

WFIER M, LR MmiE pH {E 0 2R
AT U 1 E I A A T AL 2 M E0W B IR
S EA R R, SR —FE, TR
YOI SR AN T, A RPH AR ) S,
HAE VS /e . Beah, TR N4t g
Mo dR A S RE R T SR 90% LA F. K, £ HD #1 GD
Ak B (R A A R 1 AR R ) Y T A A B A
o [FIR, Bis e =42 KB A B 1= iE m
FEAE TR RIANTE , AR I i R 2 R
BT B R, X R — R R R 2 A
AR A Bh T H AR B PR S A A A AE, 1 GD
LR T IR & & AR AL AT RS e I — AN T LE -
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Acetic acid 44 Propionic acid b
10+ NC
g £ Ho
c 77‘% c
5 b N b £
§ 4 N g
o /\ o
5 o Sl .
o 2] % o a ad a
0 R 0 : g ’—x—%@
24 0 12
Time (h) Time (h)
Isobutyric acid X 4 Butyrate
0.251 b
S0 Sl
£020 ’ = NS
50151 N S A
= N = BN
§010{  ,p %\ g N\
S a § |7 514 \
S005{ a v . 5 N\
0.00 ‘ ‘ ol A
0 12 24
Time (h)
05- Isovaleric acid Total SCFAs
' 0.4 18]
S04 = S151
: 203 g
50.31 5§ 5]
g 0 €02 £ 9
< U, o
§ a § g 61
8 0.141 a a a 8 0.1 (&) 3
0.0 ‘ | ‘ 0.0- | 0-
0 12 24 0 12 24

Time (h)

Time (h)

1 AT EIEHE RSN & BEITF2 9 SCFAs BUKE (mM)

Fig. 1 Concentrations (mM) of SCFAs during in vitro fermentation at different time

222 FRAMEE A EAL

W IBRAEIRER) a2 REPE T DUR B P
2R, QIS E MBS AR, K 2a fir,
5 NC24h 44 AHEE, HD24h. GD24h A1 NAD24h ZH 1)
Simpson 34 BT T B, 1t BIAN R80T 20T B 20 2
PR INREAR TR 2 R 2R, X5 REE X
o A T s e 2 R — B, T RE S R O RS
HAHXK. HE 2 mTH, =M, R
BATEAEREEEZER (P<0.05) , H GD AME
SR (2854%) , HD MIEA & &K
(24.17%) . 1M Simpson #5%(7E GD24h K,
HD24h Wi . Bk, S&EEE SR 21T
BRI, B A5 E%IE R E R 2 R R
1&[32]o

it i 26 T FH T B AN TR0 3 5 0 A A A o 1)
FEE, FHFERFEANREER G NEEMEL, o
Kl 2b s, BHZR&ETF4H, B e RE R

TP B 2o 5. Bhak, XE(E Bk n] PUk
BICAE AN BRI IX 2R 50 AT o

NMDS HIBEAL 2 AR LR ), ] DLUSE ot e B AE
&
HFARPI ALt 4h . Wl 2¢ FioR, BJHMEN
0.0411, #iH] NMDS fe 8 Hff M S A ity 2 18] 1) 22
SREE. BRmE, /£ 0h K, 4 /MR,
Tt A IE A A A ALk . A, KT#E 24 h
Ja, VYA PA— & B BE B 2 B, 1 B 2 B s H 1
NAE—EREE AR 1 i T8 T A PR ZH R

FEITKP BRI i s A 2 7 LK 3a. X
* b ) BE W ] ( Firmicutes )+ R I
(Fusobacteriota) . ZZJZ B[] (Proteobacteria) Al
FFH# 17 (Bacteroidota) 2k, 5 IEH Y00 #FA
), 50 hAHEL, KF#24 h 5, SAHRE
I"] (Fusobacteriota) 34, 1y JEEERE ] (Firmicutes) .
57 7 C Actinobacteriota ) 1 4, #F B ]



.6.

(Bacteroidota) ) ¥JUk/b, XAl RE R FN £ LT
MBI (Fusobacteriota) [I365E, [5] to 4016 5 BE b
I'T (Firmicutes) MK, X 5k us 2 M0 5T 45
R—B, 5 NC24h #itk, HD24h. GD24h i
NAD24h 4T H 7] (Bacteroidota) FJAHXT=F &
BIBRA%, X AT RE S R A 22 W A B I S ) A AU
#i1] (Bacteroidota) fIZEK:, X155 Zhao ZETHIHF 7T
ZER—5

(a)

(b)

)

2 BAEEEE o f0 B ZHEMIEE . Alpha 244 & 3E Simpson
(QFNFEHRBRL (D), Beta ZHEMEEIEET IR unifrac BEM
NMDS 43 #7(c).

Fig. 2 The alpha and beta diversity index of intestinal flora.
Alpha diversity including Simpson (a) and rarefaction
curves(b). Beta diversity including NMDS analysis based on
weighted-unifrac algorithm (c).

. FHAE 3AEA.

A, MAFTEH T (Proteobacteria) A% & 4F

ARMELEE R

eIE KA, 5 NC24h 4AHLL, GD24h 411 & 2% [
fik, HD24h A1 NAD24h .0, #EikiE, LHE
1T R i A SRR B TE AR &, 5 20 R
FEB IR R, Rk, GD % 4ERy 7k ka4 F i
WIEH o

(a)

(b

3 MEREMESELEN TKTE (a) FABIKE (b) HIAEIRE
Fig. 3 Intestinal microbial community structure: bar plot at
the phylum level (a) and the genus level (b)

iz A A F L H BE R JE  (Streptococcus) . 12
7 IRAT 1 J@- &34 IK#  (Escherichia-Shigella) . R &
J& (Fusobacterium) FIZLEZF & (Lactobacillus) %5
Hi. 5 0 h ML, K¥ 24 h 55 HREEEKEFE

(Streptococcus) HIAHXS B2 FE, XA e JEAE B
I'7 (Firmicutes) AHXT =R MR FEE K. H,
GD24h [ N REMEE F K, A O h B 40% T %3] 24 h
B E) 4%, 5 NC24h ALk, GD24h w324 AT H
J& -5 %% FC T (Escherichia-Shigella) FIAHN =F & T %,
Il HD24h 1 NAD24h A =S . tbsbh, A
K 4T B J& ( Escherichia) 4% 1k 5 & 45 T 5 1]
(Proteobacteria) H)7A24k, — & AHXS=FEER N E
— .

W R, BEBRE (Streptococcus) Ak et Bp
BREA I 53— Fhves WLAH R, W] 5] A e e 98 E S5 5
W71, i 5 A EAT B4 J - 6 8% [C A (Escherichia-Shigella)
S 5| 2 WS P 975 (1 40 B 5 S AR B9, AR 3 F R X
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FIEH, FEe AN TR O S 2 (A A R A B A () R )

a7.

FEARMTHFERHERS. Wk, RINEMEGE
FIF HERERI ALK, GD ALBEAEFT 4 AN 75 AT Ve A
A A A

T LT A AE K I B A AT, KA
AN [5] =1) 77 32 1R 25 0 2y o) fig 10 T 11 52 i A7 A2
ZEto Rl GD ] LATELF At A FH A0, e
HUFF B 1] (Bacteroidota) « A2 JE 1 ] (Proteobacteria)
Ay AT 8- 528 IR (Escherichia-Shigella) Fl%
BRkEEJE (Streptococcus) HIAEK, B BT imiE H
E, AEFFIERRAS.

3 & ig

AN ) 1 77 X2 SO e s A o B
AT X6 AR A1 S A0 FT e 2 AR 1 A AN (R 2 T 1 52
Mo 5, GD PRI T il B AN ], 2%
TRy 7k TR R B K . EARSNME AL
i, AETFERET BN ER S ER G2 LEEER
(P>0.05) , {HEHE. EEMESEH & EFAEREER
(P<0.05) . % 45 17 £ BERT 7 A8 4 B R AR 1 R e 1
HD F1 GD AbPEAT & 2§ & SCFAs (& &, feit
LR WRAT REMEENRIIER =4 . i, K
PRI V8 0 2 080 4 2 B AR I 0 PR RE I = 8, IR R 2
DR i 5 2 i e A T Ao AR A, ) i o A
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