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Effects of Different Drying Methods on In Vitro Digestion and
Fermentation Properties of Agrocybe aegerita
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(1. College of Food Science and Technology, Tianjin University of Science and Technology, Tianjin 300457, China;
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Abstract: In this present study, Agrocybe aegerita(AA) was first dried by hot air drying (HD) , gradient drying (GD) , and
natural air drying (NAD) . Then, the digestion and fermentation characteristics of AA were further investigated by establish-
ing in vitro simulated digestion and fermentation models. The results showed that different drying methods had no significant
effects on the total sugar and total flavonoids content of AA (P>>0.05) , but had significant effects on the protein and total
phenolic content (P<<0.05) ,with GD prepared samples having the highest content of protein (28.54% )and total pheno-
lic (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 Bacteroidota, Proteobacteria, Escherichia-Shigella, and Streptococcus. There-
fore, 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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Hl ;5 o-BERIEE (8 Umg) JEAREL (RHER & R =60% ) |
RIEIE A YR AT BR A s B IR (50 U/mg) |
Jb st RIET R A IR ; Bl (USP 44) , Bilgd e
AR AT B ] 5 2- 2 KL T R A A M s iR
RAPMES (CR NRR . TR 5 TR AR
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A G5 b A LI R0 38 Ry A A s 9

JT-35ZTX 7 SR — A5 Rt T,
M T ARFE R BB REIARH A PR 2 W] 5 Bruker 450GC
MA BRI 3% SRS, B4 Nukol ™ gl
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2% (FID) , 41 523 7l 5 QUINTIX1250-1CN 7l
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1.2 XWHE
1.2.1 ARSME AR 8 B b5 248 R AE

BRI (SSF) A BCH] - MEFIFREL 560 mg KCl,
250 mg KH,PO, 1 720 mg NaHCO; % T 500 mL 7§15
KB, pH=6.8, % .

FLAUL W (SGF) I BCH : 1EFRFREL 255 mg KCI.
61 mg KH,PO,. 1.325 ¢ NaHCO; il 1.38 g NaCl /& T
500 mL ZE 1K H 25 .

FEALL A W (STF) A TE il - HERRFRE 250 mg KCI,
55mg KH,PO,4.4.5g NaHCO; #l 1.122 g NaCl &+
500 mL Z&iR/K e .

ZEMEREAL N 3 SRABERK AR (7 A%, 120 ~ 130
kg, REDEHE R ZEAT IR R 4517 il 2 5 5 28
REW, HAE-80 CIRAFM T IRAF . ARSI LT 5L
B she s Bl W%, FF G s R dr . s e A0
PRI, 4565 1 58 S50 s AR AR BRI AE DGR AE -
122 FH7%

Kz S REGE A — AT et T, 3@ i HUX
T4 (hot drying, HD) FIAH 14541 (gradient dry-
ing, GD) X 25 W iF4 7 Tl AL B, ffi K 2 7 it ik 2]
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Tab.1 Parameter setting for gradient drying

BT B 1REE/C TR /% H IR E] /h
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 RIS 12 h 52640

1.2.3 RSN E AT R

RIS ALSZ % Mills 22020 5 Pk f AR A
BRI AT, IEREIEB . B 1 g W45 SmL
BTG (SSF) IR, 37 ‘CALBR 15 min. KHIER I 1L
JEPIRESS A 10 mL #4481 B Wi (SGF) , IR &P
pH %% 2,37°C . 120 /min ¥EAKEEFE 2h, 2RI
1 mol/L NaOH % pH =6.5. ¥ 20 mL /Ml
(SIF) 544 IH 48 (16 mg/mL) G (3 mg/mL) R4,
37 ‘CAbF 3 ho BB BEAIRE SR UEA TR TR AF <

A2 B A3 23 M+ LA 28500 A s o i T, SR R
T3 — B R 0 2 S it 5 AR IS 1A 1 (BSA)
BIE S, SR P T vk S AT R 1 A
DA TR MmUY SR P B I S 2 i
A T Aol 01 SR FFT I TR — Al TR 1 0 2
B
124 RSP EEFHEATR
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(R DR AR A TP o BRE X R (NC) 2R A 35 9 45 1 1
FUARE AW 28 4 P IR A G #8735 F OhL12h
1 24 h WEEREFEM, 9000 r/min 250> 20 min, I
FATFE K B SCFA F1 pH, YTIEYH T 5E i
TR

SCFA Wi : SCFA WJE MM Bianchi 25"y
TN E W AIE I . RIERE SR WA 0.22 pm
RS, P B SCAH A SR I o SR PR M 5
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FRAE RN FR

{33 2544 . Nukol™ Fused Silica Capillary Column
{384 (60 m x 0.25 mm x 0.25 um) , FEFERE 1L, B
SRR 200 C, kMG & T ekl £ (FID) it B

250 °C, H, Vit 40 mL/min, 2553 & 400 mL/min.

I A X 221 16S rDNA K& RN« >R
16S rDNA PR BT A ] & BT B 0 i
BHIRERYSZIA . K TIANamp Z8(f DNA 387 & 21
M DNA. % 338F/806R B44 HFEA MG 16S
rDNA JEF ) V3-V4 5AR X ] Qsep-400 X 3CJ%
JEA ARG . 16S rDNA #7347l 5# i1 Bimac 44
HARA B/ A ) Illumina MiSeq “F & ¥E47 . i
Usearch (BEAS 10.0) XJ 447582, FRAE 97% AL
AP AR R E 4325 5150 (OTUS)
1.3 HiEaIE

SEEGEE DL “IME + ARifEZE” R . R SPSS
25.0 AT 20, aThESARITFEE X
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3 PR AR TR R SO RN A -
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22 Wk i B I PSE T e RS (R 3G i s 0 o A TR A
J5 SAS % ) O e 1 T AL S e B Ak (P>
0.05) , M AEM I AL I5 A7 7 8. 3% 8 4k (P<<0.05) , 52
BT B BF 5% 485 SR PO R AL o — 2 41 B G RUAT I
(Bacteroidota) | J& BE [# ] (Firmicutes) Fl il 2% 74 ']
(Actinobacteriota) , £ FH 2 %) J& PR 4 it 1 52 35 Bk 7K
Tb& VG YRR , 76 R I8 AT LLFH 2 04 S fE ok
WP s R R MR BN B, R
Ko 22— R AR G SEE b5 YT L
W BBE RN, Z28EKE, X5
Ayimbila P45 R—2 78 B mi i 2,
GD AR i i BRI, IXAT AR AN R A T =X
XU 2RI, DT RE A T A A , R 2
WA A 7 20k 2SS S

TG, HD.GD #1 NAD 2H 28 i & 540 )
gy (24.17 + 048)% . (28.54 + 0.62)% F1 (27.31 =
0.18) % , BABHZE Tk 2+, GD tt HD 1 NAD fE
ST PRI R SR ZE A, X R EUR R GD A PRIE
WA FLIN (R % e B AL AN B B TE T AL R
EARG R BE TR P<0.05) , X 5F 5805
gE Rl SRR R A AR 2 K B

16 3 FhTER T, GD ZH JERE 0 S I B i
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Tab.2 Changes of chemical components during in vitro gastrointestinal digestion

FEah Tl SRS /% EAR S R% S % SR /%
HD 41.88 = 1.11% 24.17 £ 0.48" 0.76 + 0.10* 1.21 +0.024

JAE GD 36.44 + 0.80* 28.54 +0.62 2.06 +0.814 1.63 +0.05%
NAD 40.86 + 0.55" 27.31+0.18% 2.06 + 0.50* 1.41 +0.06>

HD 37.69 +2.57* 8.49 +0.16"° 30.60 + 1.99% 1.47 £ 0.10%

ER=L A GD 3541 +4.31% 10.77 + 0.28* 37.75 £ 1.48" 2.28+0.07
NAD 42.57 +0.49* 10.12 +0.17% 31.30 £ 5.51%¢ 2.08 + 0.04"°

HD 26.29 + 1.23% 6.68 + 0.04"¢ 21.78 £ 1.30*° 1.90 + 0.04"°

B aiEk GD 19.99 + 1.69"° 7.38 +0.29% 20.94 +2.43% 1.35 +£0.09
NAD 2556+ 1.75% 7.94 +0.29% 20.24 + 1.55"° 2.20+0.17%

T AN RS TR 2R AR AL B B R 4807 20 R S M B 5 AT B 2253 (P<<0.05) , ANRVING TR 2R AR AL B B R) 407 X

R R 2E 5 (P<<0.05) .
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SCFA 45 DA F R R T 2 i 2
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FHEAER . B, 50 SRR IR 1) vk B 38 #  F VR P o
AR BEPE R AR A5 o ARTETR A IR A A i 2 7 1 (3R
3), RANEME R B AR R NIR . TR 5 TR .
IR | SIGER AR SCFA M EE AN 1 FiR. i,
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Tab.3 Standard curves of various short chain fatty acids

E4S Rt £ A R
2R y=0.263 6x-0.007 6 0.995 0
] y=0.487 6x-0.031 3 0.994 3
TR y=0.508 4x—-0.024 3 0.990 6
T »=0.590 2x-0.031 3 0.993 8
IR y=0.645 4x-0.036 6 0.9913
AR ¥=0.729 5x-0.046 1 0.9913

SEIFEI, e R 0 PR P e o i TR T (1 348 o
T3 e, SEAPEXT I (NC) 414H He, HD 21 A0
GD 4118 . NI T RIS /TE 24h BB E T
(P<<0.05) . 3 il b, &l% 240 5, WIR & it
Fie N B HE M HD>GD >NAD, % 7] fE I
RT3 R FE HD 4 A4 (Bacteroidota)

(VAR = BER /5, T3 B TN TR 7 ot 5 R A R rh U
W& (Bacteroides) WA 3B S IEAHIG ; TR & 44
M FURHE KK GD>HD >NAD, X 1] fg 2 A
FEEES R GD A RItR & (Fusobacterium) A
P RERT R o E LT 24 h I, ST RS IR 17
RGN, X 0] RE R R R TE W] R BE R 5 P AR
B, i 2 A B 1) R P 11 T R 2 S R S R o>
U5, SR 5 A B R N 58 2 R 1) o3 T L S T R A
RS, [FE, HD ZHF1 GD ZHTERTE 24h BffY 5
SCFA 14351 (12.84 + 2.64) mmol/L #1 (12.86 +
4.63) mmol/L, Y& T & 24h BFF) NC 4, 2%
P 22 2 e 2 i e U J A AR R (0 7=, A 26
T E R E

WP, Z eI pH AT R T,
AT B5BH 1 35 AT 3 20 R AL S P B0 B AR, 4
FelmiE AR E . SN —FE, TR0 iE
T E SRR AN UR T, A RS R 2 Y, HAT
B s i e o eAh, T R REAS S 25 iz 40 e B 4L
RET TR AT 90% A1 Bk, 242 HD 1l GD AbFRAYAS
WA ELA R B i 25 AR VR - RIRsE, g 4 i
A CRAG B TR TE N P A T TR AN, e
B E R Z R, e R B A ™ X
R — 020 R A AT P A B At 2 TR 1 AR A7
FIEHE , 1 GD A LR TR & i AR L T RE S B
) —MAEIE
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Fig.1 Concentrations of total SCFA during in vitro fermentation at different times
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1 38 TR A S PR A KT & (Streptococcus) 3R Ay
FC AT 1 J& — &5 8% EC 1 (Escherichia-Shigella) | 12 # &
(Fusobacterium) FFLAT 1 & (Lactobacillus) %5 241 ¥, -
H1E 3 (b) AT, 5 Oh AL, &9 24 h 545 256K TE
B FRIAFDOE = BE R R, 3X AT B JEERE T [ TAH 23
(1 22 Hodr, GD24h 4109 FFE IR RERR K, L 0 h
Y 40% TREE] 24 h B 4% . 5 NC24h 4,
GD24h 4 v 1835 A PO T 8 — 75 98 R RRT A AR G = B2
TR, i HD24h £HA1 NAD24h 4 rh AR RS
AN, B AT 8 (Escherichia) W78 45 | AT
TR, B AR = B AR A — 2

WFFERM], BEBRTA R 2 —Fh i WA AL IR TR, 7T
S Mtk Je e e TR A FOAT B - R e
BRI 5 | 2 JE VS 5 110 200 T D AR D), R A1 2 A A
X AR T AR RS o B, WIS ek A
FIFARAL TR BRI, GD AL FRAEHT 4 AU Iy 1 A
WAER R AN



2025 4 10 A

ERA, % AFETEI AR AN R R R R0

e 27

it AR TSP R AP A RO A1 , A BRI
AT 1 3 8 2 AR 20k A3 X i T A ) 5 T A A 22
S, FERE GD AT LS G A 3 A0 (b
RS A TN AN ) R AN BN
J&) B, A B TR mE R, g miEtie s .

3 & it

ANE T s A a2 Y B e, DA
0 ARSI A6 N & I R A AN R R A s i . T
il J5 , GD PR HE B i) T i ik B A 1] A AR T
AW B SR 28 T RSN AR S IR
T8 T A 3 A A A R A T R
(P>0.05) , {HLAUWE | 25 F1 SR B & A7 AL 35 25 5
(P<<0.05) - %45 i £ BEXT 25 W 4 M3 I AR oh e e 3
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