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Effect of microbial fermentation on total sugar content and in vitro hypolipidemic
effect of Auricularia auricula

SUN Kai-feng, BAO Yi-hong
College of Forestry, Northeast Forestry University, Harbin 150040, China

Abstract: Objective To study the effect of microbial action on total sugar content and the in vitro hypolipidemic effect of Auricularia
auricula, and to screen out the bacteria which can enhance the lipid-lowering function. Methods Through the fermentation of 4.
auricula, the total sugar content of the fermenting liquid of 4. auricula was detected, and the total cholesterol extraction, the amount of
cholesterol adsorption in vitro, the adsorption amount of sodium cholate in vitro, and the binding of sodium cholate in vitro were used as
indexes to analyze the change of lipid-lowering capacity. Results Data analysis showed that Bifidobacterium and Saccharomyces
cerevisiae compound had the greatest effect on the lipid-lowering function of 4. auricula, and the total sugar content was increased by
146.58% compared with the pre-fermentation water extract. The extracorporeal cholesterol absorption, in vitro sodium cholate
absorption, and sodium cholate binding were increased by 110.04%, 4.44%, and 27.66% respectively in comparison with the
pre-fermentation water extract, and increased by 122.58%, 4.07%, and 60.02%, respectively when compared with the pre-fermentation
ethanol extract. Conclusion The mixed fermentation of Bifidobacterium and Saccharomyces cerevisiae can significantly improve the
total sugar content and hypolipidemic effect of 4. auricula.
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1% b 5 T B B RO R A, B AL R XS
PR M AR ThREREE I REIA, AT B A LR AR
DaReE = i i FF R S it P U0 Al A A
1w
1.1 AR5

SR HE H BT AR RO 2208 Hh X0 18 A7 Akl
JafRfE, & B RITA R A YT 7L ATk A 3
R 8 NARH: Auricularia auricular (L. ex Hook.)
Underw. FITETFS20K; a-VERRRE, LM AY
BHCERAT, EIERM. B RO, B, Jbx
IR AR AR IHERE, RETCE R T
W 5T AT s FEFLAT B8 (Lactobacillus plantarum, ATCC
8014). T WEF M (Lactobacillus casei, ATCC
393). WAFE (Bifidobacterium, ATCC 25921).
TELRERE . BRI TR R SRR R RESS D AR Jb Aol K 2
MREERE B SR P S5 2 AR AT R s AR 3R
srHTat
1.2 F5EE

FW100 B =l 7 e i, R 22 WrRr A
AIRAF; HHS B HAVER KB Ey, iR sl
AIRAFBEF &) 722 BA W e e, b
LA IR AT, HZQ-X100 &R, 1h
IRVET R BEST &) s
2 ik
2.1 EAREREMELEREZIING &

TR BRI ARGV R R, Wi s
it 100 Hif, HREIEARER, &H.
2.1.1 AEVIRESR SIS BOARHERLL 11100
RNRE LG5 28 TB/K 78 IR A 437 100 mL T 250
mL #EEEH, 7E 121 CKE 20 min, #ENKREEH
Flto FLER B /0 AN MEDAAT R . TEEFLAT B . UL
FFEE, R 2%, 7837 CH&MFR5FF 48 h, R}
B2 N T EL R RE . BRI TR B SR RERE, R
2%, {E28 ‘C. 120 r/min [J5&1F NE5% 48 ho 1RA
R PRI IR A N LI T 5 T B o ) S I R o, o
2% (LIS SRR It 12 1), 7E 30 C.
120 r/min HIZAF T HE9% 48 he KRIEESE G, BOHL
IEW, RBIRAEH KB, 4 CHAIRE.
2.1.2 BEAHRIGEMHE HIN—E2MEARE
¥, LA 12100 BPRNE G 433 5 288K BTG K B 7
IHRA . 3T 250 mL #EIR R & E, 7840 CHY
AT AKIZEE 10h, BLOHCEY, 158 BAREK
P KRS, 4 CAIE& P,

22 EAREZRAMREERNNE

2.2.1 HEFERAERZERIZH  SERIEEC
SIS T VE AT A A R AR AR I 2 2, A5 A
& Y=0.009 11 X40.013 75, R>=0.999 36.

222 SHERESENE OB 217 TUR 6 1)
FFean 1 mL TUE T, N 5%A 5 1 mL Sk
12 5.0 mL, ¥&21AH1, =W ACE 20 min, 490 nm Ab
MEWROCREAE, ARIEARIE M e 1h 5t ol o B ot i
WRE, RS RE R

2.3 {SMBREThEENIE

231 ARAMHEEEER I EE S E S5 ik S
() S5 7V AT JIE T R AR o th 2 1 22 1], 45 H Rl
R Y=1.734 33 X+0.013 36, R*=0.999 06. HUH
SEEREE, AN 9 R EMZABK RS, 7
WIEL 25 g BB AR SRV T 100 mL #EFEIH AR, 2B
1.00 g FEA HAEHUR R B, 1 pH Y 2 2.0 #1 7.0,
37 “C. 120 v/min &% 2 h. EH7EE, B 04 mL
RIEW, AR WA T A RE, 7E 550 nm ALl E
WG REARL, Femtl il 20 v SBR[ e 1 ™), o S ]
PR B

Wl BB = (B T 2 S O T e — W A 3R
FIE ] B ) e
2.3.2  IRAMNHERENR B AE T e S Al AT
(S50 5 iR EAT IR ER BN bR v B £k ), #3 i m1A
R Y=1.175 71 X—0.002 76, R*=0.999 59, ff 0.15
mol/L ] NaCl iE¥E# 0.2 g IHEREN, EHRZE 100
mL. fIA 250 mL 2, 875 pH 8 7.0, A
1.0 g KEER, BEFE2), 37 C, 120 r/min 2614 K
KIBE 2h, B 1 mL AP S VAW, RRRS bL ta ki)
SENHBRAN &5, THE NIRRTt & .

R = (R T OEL PR A — WS B FE PR 0/ e o 0
233 RAMEMHBRA KRG e
Zacherl " T IEREAEAZ TG A 4 g BEA T 100
mL #EHSF, N 10 mL JEREEZE i, H 1
mol/L ) NaOH #{75 pH {5 % 6.9, 37 "C. 120 r/min
KB E Smin; 0 10 mL NaCl 3%, ] 1 mol/L
(1) HC1 5 pH {E % 2.0, #1600 uL B & IR
M, 37 °C, 120 r/min ZKEEH 3h; I 10 mL
JERIG/HBRENZZ M, AR HFEISS), F 1 mol/L (1)
NaOH 45 pH £ 6.9, /KK FEN 80 g,
37 ‘C. 120 t/min 7/K¥E/E % 3 h. FJE¥ 20 g &7H L
[IFE AL B NIEATAE, TRONEEH 100 mL Z81H/K ) 250
mL B, TRA—NERN 2 em FIEEIEK, B
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+ eSS, EEEA, 37 C. 90 t/min /KB =
% 3h, BUENTSEBEAR, MHTE 95 CHMTFK
B 5 min, WEENTTSENT GRS &=, T
HFE AT HEREN IR )1 (BA).

BA= 1 — B W IE Ry BB T R BE R 5 1
24 GIHEHE

SIS BEAIH SPSS 20.0 4TG0, H4
(12 5 W2 MR AL R 3 5 220 AT Al Duncan K2
L.
3 #R
3.1 HmPERESLER
300 KRB SPEERIS BEARHE S R K
PR it B T B 0 B S SRR EE R U e I
SSBGEATHREE, ERIE 1. FHR—EMRE G R
KRE R BRI BRI SR s, Ho ik
*1 BEAESENEAEMABGT SEREDKMELER

(X xs,n=3)

Table 1 Comparison on total sugar content of A. auricular

fermented by single and mixed bacteria (X s, n=3)

4L B (mgg )

HE e ) 14.61+1.84™
KEe) 61.9145.3084
I 101.41 4 1,047 "2anszA44
T FUAT B 117.34 46,92 adasnd sl
BT 138.74£2. 147404
[Etas: 93034590 Aanr#AAL
R P B 121.76+3.83 " Anassass
ESCl: 86.37£2.04™ AassALA
T FUAT B 5 T 0 % B 102.53 3,60 *Aaawiiadd
T FLAT B -5 TR T B 112.33 = 1.68 " AdaALA
TP FLFT I 5 SRR T B 142.56+2.46™4A0
T FUAT B 5 T R B 119.36+ 170" ArasmasL
T FLAT 1 5 AR I B 112,11 1,43 A0sssaad
T P 5 R B 93.99+3 57" AdAksALL
KB B 5 1 1 152.66 42,32 Adaw
BB B 5 IR 1 F 152.51 +3.00% *Adnw
BT 5 SR B 68.561 1.43"Anamsass

5 EAHKEM LR "P<0.05 "P<0.001; 5EAHEREY
L 424P<<0.001; SXUSH BRI ELEL: #P<<0.01  ##p<
0.001: 5 XA 8 5 T e BF R B EL B AP <0.05 *4%p<
0.001

"P < 0.05 "™P < 0.001 vs pre-fermentation water extract; AP <
0.001 vs pre-fermentation ethanol extract; P < 0.01 P <0.001 vs
Bifidobacterium-fermentation; 4P < 0.05 AAAP < 0.001 vs Bifidobacterium

and baker’s yeast fermentation

B R P B R T S5 o S BB (R R B K, LR B
SUBLFE B R T f 0 S B B I RE M iR, LB B K
B A 6 FIAEY) R B G S 5 T+ e o B R 1,
AlIkF] 138.74 mg/g, 5EARFKIEYIM LIS

124.10%, SHEARHEERVIMHILIE R T 849.62%.

3.1.2 EEWMREST SHRERNEE BARES
B RE S O AR H 3T R, e H A K
T SR 1 0T 5 43 0 5 BEOR EEAR B B BB
BR] A P2 PR B T B A AT LR, SRR 1
&SGR R I fE B SR ) R R A H KR
BIERT, HAEH SRS S 9 FiE
A pE R B R R R, R R R
T iA %) 152.66 mg/g, 5 EAH KM IR T
146.58%, 5 BARHEALMAHLLIE & T 944.90%, 5
L AT R P DU AT B AR BB S T 10.06%, 55 00
FFBE BRI B B & K 2 (M Z R AN RE (P>
0.05), Ut E & KM G I EARE SR &% T
BRI

3.2 RSMERSINRELLER

3.2.1 PO KT pH AH 2.0 45 1F T Xk IE ] i B
F1 0 WSE B R AR pH AR 2.0 542 A0 A ] e
BtRE7T, FE5HEARHKIEAEEIEYI/E pH A 2.0
TR B NELE B B B AT LR, AR IR 2.
A DLYE pH A 2.0 260F T, & SRR K I 5 SR HGH
I BN B e 38 $e T, LR B XU B R IS
X BT L] P B R g B, B RE B R SRR R B
TR TP P 8 T i ot 2 T I ] 2R B R 7 e it U
T BT SR A I ] e Bt 8 0 B T B o B e,
RIS REL ] e W B = TR 21 215.07 mg/g, 5B
AREKIRYF LIRS T 102.90%, 5BAFEERY)
LR T 113.53%, SERBEERE. SRIEEEREZ (1]
ZERARZE (P>0.05),

322 EERMKE pHAA 2.0 2514 T 0 HE [ e A 5
BT e 52 B R BEE pH 2.0 2644 R 1A
[ B B RE 7T, 5 BORH KRB YIE pH
2.0 251 1A L[ P R A i 1 AT B, S5 R AR 2.
7E pH 1H 2.0 2644 T, BUSAT 18 -5 TG0 R R B2
9O o ST G B R IR FF R RIEL ] R B A ) B, IR
] T B AT A B 224.18 mg/g, 5 BARHKIRYIAH
Lbde s 7 110.04%, 5 EARHBEIRYIA LIRS

122.58%, 5 5T & T8 v IR SBCUSO T R A L 42 v

4.24%, SHEYIFNTE SERPEERE . U 1 5 R
MERE. FEFUAT 5 RN BE . T AT B -5 IR
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*2 EABERENESEMABGIAIMNEERENRMEENLLE (X £5s,n=3)
Table 2 Comparison on A. auricular fermenting liquid fermented by single and mixed bacteria adsorption capacity of

cholesterol in vitro (X xs,n=3)

2] P O B /(g g !
3 O PR B R/ (mg-g ™) 3

JIEL [ PR A 2/ (mgrg ™)

pH {8 2.0 pH 1H 7.0 pH 18 2.0 pH fE 7.0
B 100.72+ 8.80 179.73£27.62°°°" WYIANH SHARE 9149+ 586%4444117.04+ 5.94**##a000
IKIEW 106.73+ 7.67 212.58+ 5.294°°C YA SEERERE 2054611528 86.16% 7.64* AT

T FLIT B KA 180.63 = 1.67°744% 131,124 14,03 AM000 W W AP 5 JRIBEE BE 174.97+£11.76"%  199.84 4242077
TR KB 188.21+ 3.357*444 213,00+ 6.9347 TR SO 146.13121.8944% 217.67+£27.997

WA HERKBEAR 215071 0.957288 216244 6.3547 FEEFLAT H SRR 178.14£21.86"4  272.37425.6844
MERERERBER  183.09% 2.6277444 20251+ 1.567° TR 5 R 179.924+16.79™*  250.89+24.692
TRl B KB 198.081 3.677*484 21588+ 6.6347 WM H S HaRE  224.18+19.82**  223.951+18.49
BB R KB 203.08£14.047*488 190,02+ 0.72#°° WS SERPEERE 182,78 +22.35"  238.19+£19.27

WS 5 R 150.80+16.0074%  216.24+ 3.52°

HEAHKEDLE: "P<0.05 "P<0.01 "P<0.001; 5BEAFEARYILLE: 4P<0.05 44P<0.01 A22P<<0.001; 5 U AT B A B LU -
¥p<0.05 #P<0.01 *P<0.001; 5XUEHFESHEAREEREMRLE: P<0.05 *4P<0.01 ***P<0.001; 5FMILITFHE SRR B R BT

ooo

t#g: “P<0.05 "7P<0.01 P<0.001, FZ[HE

"P<0.05 "P<0.01 "™ P<0.001 vs pre-fermentation water extract; P < 0.05 2P <0.01 24P <(.001 vs pre-fermentation ethanol extract; *P < 0.05
#p <0.01 *#P <0.001 vs Bifidobacterium-fermentation; 4P < 0.05 A4P < 0.01 A4AP <0.001 vs Bifidobacterium and baker’s yeast fermentation; “P <

ooo

0.05 ""P<0.01

FERE. RS FLAT I 5 SRR R 2 R ZE AR E (P>
0.05), UiHE B E & W K IERAE pH 1H 2.0 244
IR P L B i LA T B T R B

3.2.3 B REE pHAE 7.0 2505 X JIE [l A B i
J1 W SE BT R BERUAE pHARL 7.0 2545 B4 I
EEST, FF5BAREHKIEYAEEIRY/E pH {H 7.0
AN B NEE B B R T EAT EOEL, AR IR 2.
75 pH AE 7.0 Z5AF T, B BR R A BRI B BE 2 00T I
] B2 0 P 0 it LR TR R DU BT T I LT
TR R P 0o UL 0 T R o 3 0 B it o OUSAT 11 A2 6 o
AR Hh T SRR I [T 2R B R 7 s B S A,
RS NEL ] Tt A W B B2 T IS 21 216.24 mg/g, 58
KREKIEVIAEIRE T 1.72%, 5 EARFRERYIH
FE3Erm 17 20.31%. SERIGEERE. TEAAHZRA
& (P>0.05).

3.2.4  SETRMKEE pHAR 7.0 2518 T 50 HE [ e 1 g
BiRESs D A ANE pHAR 7.0 25 BOAH i i
W B RE T, 5 BARHKIEYFIRSEYTE pH A 7.0
ZRPETT IR [ B B e AT LR, SRR 2.
fE pH fH 7.0 %M ~, TEEAA -5 EREEEREE 9
Tl 53 TR R T i VLT e B e 70 2 T fe o BH S 11
AR E] 272.37 mglg, HERAHKEDMILIEE T
28.13%, HEAHBEIRYIMHLSE R T 51.54%, S5
B R T TP SO T AH LU R T 25.96%, R L

P <0.001 vs Lactobacillus casei and Saccharomyces cerevisiae fermentation; same as tables

5 R BRSO 1 5 BRI BE . SO AT 1R
Smaittz mEZRALEE (P>0.05), WHER
()52 4 T R REVRLAE pHL 7.0 S 1 FR) [ L [ 1 )
T B R

3.2.5 BB B HARSMHER NI I RE 7T 05
Ma) 0 LB R BV AR SR IR BRI B e 0, IS
R HRSEP AN B R 1 A 71 IE R B B 8 DA T
P, SRR 3. FERRUE RN RE, SRR
R JE R A B (1) IE RN R B e ) s fe R, FLIR
PSS B B8 LA B % S ) SRR EE AR I R
BN PR RE TR R R, BRIE AR 6 RP AR Rt
FER H I BRI B e U T S TR B, R RO
JIE 2 O W B T35 176.29 mg/g, 5 B AR H KR
HHEESE S T 5.00%, LR HEESEIAE LA

4.63%, SRR Z B ZRARZE (P>0.05).

3.2.6 HE KB BAHARSMHBREN I 8 77 05
W) I A B R A TR P A A/ IE R 0 R B i

I 5 BAFKITYIFI RS (1 7R S MBER R B e
HETE R, AR WE 3. WA H SAVEEEEE 9
Fh & TR R T Ja 0k A IR R A B e 0 4 T e
R I, LR T T RE R B I B = ATk 176.33
mg/g, SEARB/KEMMLIES T 5.02%, 58K
HE MR T 4.65%, 5506 K B R B
B REAH LESE R T 0.02%, 5 00T 18 5 T A B
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Table 3 Comparison on A. auricular fermented by single and
mixed bacteria adsorbability of sodium cholate in vitro
(X £s,n=3)

*4 EAHBRENESEMHELEGTAFIMNMEERIARE NN
EbE (X £s,n=3)
Table 4 Comparison on A. auricular fermented by single and

mixed bacteria binding force of bile acid in vitro (X £s,n=23)

o1 5] FE RN B B/ (mg-g ™)

ZH BA/%
524 19.21+0.20"*
K52 24.08 +0.20444%
AT 25.08+1.28"*4
Tl LA B 21.81£3.23" anwhds
R B 26.53+1.40""48
T 0, T 3 27.1541.45"*0a8
TR T BF 27.09£0.767"244
P ]Ean: 16.29 = 1. 73" Aank & 4
TYFUAT I 5 AR R 29.24+1.06"*
A FUAT 1 5 TR 7 e B 27.89+1.20"
TEYFUA 1 5 AR R 27.71+0.30"
T FLAT B -5 T P 27.07+1.26"
T U1 5 R R B 26.83+1.24"
TR FUAT I 5 Rl R 28.51+£0.22"
MU T 5 T EL R R 30.7445.95*
RUSAT B 55 AR B B 28.80+4.00"
BB 1 5 BB R B 26.89+2.77"

g 168.49+1.46"
KA 167.90+ 1,08

T FLAT R 173.03 40,42 AAA#A A
TRESLAT 175.1040.78"""40
AU 175.21 40,3480

T EL P B 172.89+0.59***4A0
AR B 176.29+0.39"*"40
PRl as: 176.26+0.49™484
FEAFUAT -5 T 1 B 173.55+£0.89  anamas
FEADFUAT -5 B e B 175.88+£0.337484

T FLAT B 5 R BB 175.94+0.357484

T % AT BT 5 T A0 % B 175.040.66"484

T 1% AT B 5 R % B 176.08 4 0.747 404

T LA PR 5 R T R 174.49 +0.447 2844
BT B 5 T LI B 175.354+0.377448
XS B 5 R P B 176.3340.90"442
XUBCRT B 5 SR e B 174.38 40,70 044

TEGAAT B SRR RERE . TR LA B 5 T i R
TEYIFUAT B 5 SR B AE) LA R 5 BRI P R 4H
ZEERARZE (P>0.05),

3.2.7 BB KRN BOKHARSMHBRAN R 4 e /) 15
M R R B R AR A IR RN R A R T, S
PR HR YA EE SR P 1 A 71 IE R B o 48 8 03k A T
Pk, SRR 4. FERRRE R RERE. BRI RE
R S o BB H () IH BN R 2 e D s i K, FLIR
BRI A OSUBCAT B R T i ) SRR A R4 SR 4 R 0 5
K. THEREREZ 6 P4 Hhont B K B IH F i ol
MRE IR TR R, BA FIAF] 27.15%, S
REKIEVIA LIRS T 12.75%, 5B AR RERYIH
Peiemn T 41.35%, SERBEEERE. XU 2 0] 22 5
ANEZE (P>0.05),

3.2.8 HAEMKRE BAEAARSMAFREN R 2 fE
TRENA I AT B e R TRV I A A1 R TR A o
71, F-5 AR H /K SRR EE S 1R A4 MIE IR R 2
JIAT R, S5RNE 4. HEBEMKREGEARE

71
fiE
fiE

ih]

PRHMEBREN R S RE 13576 BT i, BUBONT B 5 T L
REZ 9 P& BAE RN R S RE 1R T 5
NI, BA Al 30.74%, 5 BARHEKSEMIM LR
1 27.66%, S5EARHERYMHLSE S T 60.02%,
R R AR R T 13.22%, HH
KEKREY ERERY 2 [ %57 E# (P<0.05.
0.0, HE5HAWE A M ZEFAEE (P>0.05).
33 HMEMHE

I SPSS 20 AT B A T, 45 SRR,
TESSHEE R 7 T, USR5 5 T P B > 00
FFBE s 7 E [ PR B ) e 7 T, SUBEAT B S T
LR RE > WU AT TR 5 7 HE RN Bt & ) 52 J T
WU 5 TR PG 1% B > BB 2 B s 7 JE R B o 46
JIRISEUR T, XSO B 5 T G R R > T R R R
FHUE AT DL, RUSAT B 5 T B B B A R FE I AR
BA GRS EE T -
4 g

AR S B A o Ak A A R T o R R AR A1 9 i T
RERRE I S BEAT BIF 7T, 6P R B e T R A A
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HETNREBEAT 7007, JF 5 B H K SE W) S e S idt AT
PLARE,  DAUSE o o3 B S AR S R B2 B E 70+ IE
FRANE B BE T+ REBR AR ZE BE 71 N 4R HR, HHTSRE
P B R AWM OB R SR ERRAR
IKGED 5 BESR VNI $2TT, R 525 1 R e 1 7R
AH B R e TR R, R SRR
SR BT e I SR B 1T O BIE 70 v e LB A TR e % 2
THRBR TR SRS B A Rl FREmEAA
W Ja FR A FE i B K B R AR FOK SR AT 1871, [
I 2 & BRI RAR B SR R s T R E R
W A T RO T B R W T BE S T ALIR R S I
BRI AFAE LA, N B s s 2, BLRO SR
BRI YE, 073 SO R — D3RI MRS AR
T RE 45 SR 70 M 2% W R TR e I S R TR R O I B g
FRTT FEA LA A S I [ 1R B 6 7 JEL PR B PR
T3 REBR AR BE 77 o (ol A 400 1 D A A1 DL e PR
B BE 7 38 5 T BE A2 R R IRV A TR 2 R S R
THIY, 22 0 H 2 W IE [ B g g, 3 T 45 I T
IR B BE 15 TY o B2 T A I i ok JEL Il B T e e T
A BEAE T LR B I B 1R AR LA I S
M7 50 73 22 W RE 05 4 IR 17 60 7% B HE DA A A4 V8 46
gk, ek 2 AR K H U BeEYAE R
Ji HEER SR B e 70 B TH AT RE R R 3 T T SRR H:
EIEBCE TR 2 RS, 2R R A — 2
MR B RE U, RETIAR T T RE R BB . PEER A
WA gy, U B EL R ] P R SRR, RN S &
JIELRR & 25 65 e 8o, JIE [ A U e A D RE
T2 P o B PR, AT 203 i i Tl JIE R A
A7) FEE I L AR S i TE AR Y, b B 2 AR
TR, Bk 2y Hr B35 RS IH R £ 2 1) FA A
KFo NI EIR AT AT, SRl &
Fol g e S 25 B2 T3 VUK IE R R R 4 E 0 - HH
FRAN TR 2 7 755 485 45 FR) AR BV 8 ¥ A IRt i
P rh S5 A B, RSO BRI, BT
PR 5 T B 9 B 9 S 3 YRR R A oA 4 ) BT
W B I D vy » U WD L 0 R TR R TR I R Y
Wl B E 77 ZE00 T L R I
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