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Regulatory Effect of Sijunzi Tang and Its Single Herbs on

Intestinal Flora in Rats with Spleen Deficiency

HUANG Wen-wu, PENG Ying, WANG Meng-yue, PENG Chong-sheng, LI Xiao-bo "
(School of Pharmacy, Shanghai Jiaotong University, Shanghai 200240, China)

[ Abstract | Objective; To investigate the regulatory effect of Sijunzi Tang (SJZT) and its single herbs
(Ginseng Radix et Rhizoma, Glycyrrhizae Radix et Rhizoma Praeparata cum Melle, Atractylodis Macrocephalae
Rhizoma and Poria) on intestinal flora in spleen-deficient rats. Method: Normal rats were randomly divided into
the blank group, model group, Zhengchangsheng granules group, SJZT group and each single herb group, rats were
orally administered Sennae Folium decoction to induce diarrhea for ten consecutive days to establish a spleen-
deficient model ( distilled water for the blank group), then treated with the corresponding drugs for seven
consecutive days (distilled water for the blank group and the model group). Fresh feces were collected on pre-
modeling (0" day) , post-modeling (11" day) , and post-treatment (18" day). Short-chain fatty acids (SCFAs)
in feces were acidified by sulphuric acid and extracted by diethyl ether, then determined by gas chromatography.
The structural change ( diversity and similarity) of intestinal flora in feces was analyzed by 16S rDNA-polymerase

chain reaction ( PCR) -denaturing gel gradient electrophoresis ( DGGE ) technique. Result; Compared with
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blank group, the contents of SCFAs as well as diversity and similarity indexes of intestinal flora in feces of all
administered groups were significantly decreased on the 11" day (P <0.05, P <0.01), this indicated that the
spleen-deficient model was successfully constructed. On the 18" day, compared with model group, the contents of
SCFAs as well as diversity and similarity indexes of intestinal flora in feces of Atractylodis Macrocephalae Rhizoma
group were significantly increased (P <0.01), these indexes in feces of SJZT group, Ginseng Radix et Rhizoma
group and Poria group were significantly increased (P <0.05, P <0.01), while Glycyrrhizae Radix et Rhizoma
Praeparata cum Melle group only increased diversity index of intestinal flora (P <0.05). Conclusion; Ginseng
Radix et Rhizoma, Atractylodis Macrocephalae Rhizoma and Poria are the single herbs responsible for the regulatory

effect of SJZT on intestinal flora in spleen-deficient rats, and Atractylodis Macrocephalae Rhizoma may play a major

role.
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16S rDNA V3 #] 722 [X ¢ 3% i@ H] 51 ¥ P3-GC-f
(5'-CGCCCGCLGLGLGCGGLEGGCGEGGGGGGCAC
GGGGGGCCTACGGGAGGCAGCAG-3") il P2-r (5'-
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O (bl n A RS A, iS5
20120728) , 5 )% R (75 A% 3 B8 4 L 4y o |5 20 A it
‘5 MKBJ8734V) , K2 . O W2 Al 2-H1 IR (i Rl
B A R 2> |, it 5 40 5 o LL90LO7 , 1470105,
LV80L19) , Taq 2 IV 2% th #i Al Tag DNA &g ( I
TS AE R A FR S w] ), IR0 (L i 4 A% AR
HEARAR AR, RE 28+ B (LR
BRI R R A B | ), AR B R B I F Uk
(DGGE) i I ( Vi AW AR A ;
2w 1 (150 mmol - L™" NaCl, 100 mmol - L'
EDTA-Na,,pH 8.0), 2 f# ¥ 1 (100 mmol - L~'
NaCl,500 mmol-L " Tris-HC1,pH 8.0) , f g £k 2% v
W (PBS, pH 7.4,0.1 mol - L™ B B2 £ 28 W,
1 mol-L~' Na,HPO, 77.4 mL, 1 mol-L~" NaH,PO,
22.6 mL) ,Tris-Z, 8 (TAE) , Tris-# 2 ( TBE ) 45 %5 ¥k
BRI Z IR (0 T scism) AH' . &5
HAZ AR RER A FEEFHI AR
o El AR W A NS AR R S R A
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A L AE o b A 25 F6 KT TR 15 T M0RL (B g A
Ko, ZR bl 25 B B2 — il 25 A IR AL it 5
S20120022 , }iA% 0.5 g/f) , K W FEEK .

T s oK AL (R V5 ik O 29 5 kg, fin 10 £%
HKE 2 b, iR 3 W, K 40 min, 21198, &
JF 3 WUk W, K AR 45 B A 2 i R
1g-mL™" 4 CLHRIFHEH) , UE FHKIRIANS .
FIAR RE K HEIRF#REL 9:9:9:6 Bl )y, B
71 IR B 5 W K BT, AR IRk 4 2 A 2 o
el 0.3 g-mL ™ (IR RAFHGH =) 4 CHRIFEHT,
ANZ HAR ARZIKF [ 53 5N Z B AR ARE IR
L B8 7 1k R 3 15 oK B, 49 0 K W ok 4 2=
PEZ R 0. 082 g-mL ™ (#Ab Uy TN R
T 9/33) 4 CLAFE ], 5 H R FOH [ R
H B AR R, BLAE D5 W) 3 15 K DR, 7K s Ak 4
FEEZ R 0.054 g-mL ™" (F24b 7 RS DY
BT 6/33) ,4 CORAF#5 FI ] A1 i A= UKL 7 W
[ BCRE i A ok, FHIR K ool & 13,5 g+ L7 (Il R 4%
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ORI aE) | e O ] o S e E A
Wistar P KB 48 H & Fi & (190 £20) g, H
i 3 e SE I sh ) A BR A R AR AL, AR IE S
SCXK ( /1) 2007-0005, 43 % 16l 3% T % & (24 =
2) C,12 h BRI b A2 30 K 2 25 2% [t SPF 2%
SEE Y B, H OB OK FNE R, AR SO K B Y
SEUG 28 b AC K A S B AR R A 2 B2y
e
2 HEEER
2.1 Wi Kkl Wistar HEME KR 48 2 B
HLA R 8 41,43 5 A 2s P14l B RS 4] B g A ok 4
WEFHHA ANSH ARG IREZAMKH 4,5
M6 H, 25 mRIEHE 10 mL-kg ' 4 T2
K A A KAL i 10 gekg ™" 45 T & 15 1K i
W, R 2 K, 2 10 d, i 2 B A
2.2 HERYT WIS VAR 11 RIF IR, A
Y RN R L 8 25 T 2K e A BURL AL 45 T
o 1B BURL 1 (0. 135 g-kg ™) 5 U T A 4145 T
BFHKEW (3 g kg™ ) s ASHGH T ASKBIR
(0.82 g - kg ) ARG T H KR KME
(0.82 g-kg™' )5 TR & 4 4 T KX K MW
(0.82 g-kg ') s & H B 4 4 T & H & K BL W
(0.54 g-kg ™) AR 1R, ELT d,
2.3 EMEFESCRE AEREBIAT (0 R) &
BEZE (55 11 R ) FHAIT S5 R (38 18 K ) RE KR
WEEEE B T REEOE R, M RER
TE -20 CHR A& .
2.4 GHEERR TR & AR A BT
2.4.1 S Mg % Agilent 19095F-123 HP-
FFAP E40% #% (0.53 mm x 30 m,1.00 pm) , FEJF
THE (WA TR EE 100 C 4445 1 min, LS C -min ' #)
HRETE 200 C L, fR%F 2 min) S0 EL 51, 8K
Eoal R OR (4l = 99.999% ), # RO
3.0 mLemin "' &S 3 # 30 mL-min~", 25 5 % W
400 mL - min ", JEFE O R BE 270 °C, & I &% 1R
280 °C,#EFERE 1.0 pl,
2.4.2 ST FEMEIE RBERRCR WK .5
TR TR SR IR A LR I &, i 2 ik ) A R
B E 2 0.5 g L™ IR AV I, VR 4T I8 S I
B o R AR 2-HH R 0 TR A A, N & ik ) R T A
WL 0.2 g L™ M AR . BOEMERESL 2.0 g,
Jn7k 10 mL 8 BES#EIR 2, F 5 000 r-min ' 5.0
20 min, B E 3 2.0 mL, il A 50% H,S0, 0.2 mL, fii
AT B () N BR T M (O AR SO L, Jinn & 1k s
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% 100 mL)2 mL, RS, F 12 000 r-min ' 30>
10 min, B VK5 (4 C) PCE 30 min, B )2 4 Bk
WA R R i i R RE 3 T

2.4.3  JPESERGAE KRR S E IO R P T
PRI VR 3 B, K IR T B % %o R BT B VAR RE 2 R
0.25, 0.125, 0.05, 0.025, 0.0125, 0.005,
0.002 5 g-L™"HYy & 51 %F B8 5 38 W0 (P9 AR R R ok B
0.1 g-L7"), #52.4. 1 T F 4RI . LUFE b B 2>
g T L5 P s 06 T BRI BB (Y) 5 R TR (X)) i
FTERVERNF 43 Hr o BB e 34 R 0.25 g- LAY IR
AR RE SR, A3 T 0,1,2 d FAE BERE 6 AT,
LA b B4 0 1T AR5 9 b 0 1T ALY EL (B 3T 5 RSD,
LR R GG BB . A 6 Oy AE T WREERE 43
Bt , LAFE A B 40 06 1 AR 55 0N A 0 1T AR Y B M AR
RSD, B892 7 Bk . PRI E RS , 5
STl )R 0,2,4,6,8,12 h il , LLFS A AR 43 U 1T
T P b 0 1 ALY E (BT E 58 RSD, 5 48 6 i IR TS
TR T o T 048 bR A A 2SR 6 Oy,
BEOY 2.0 g, 40 B J 5 e BE 0 0,125 - L' Y
TRA X IR S AW 2.0 mL, % 2. 4. 2 TR J7 vk i 45 it
B TS LR

2.5 JlA i B A A AR 1R B 43 BT

2.5.1 A7 E RS DNA Y42 S H
AW = A e B AR 0.2 ¢ B
F2mL BOoES, i A PBS 1 mL, 5843 % 1k,
200 x g B 0> 6 min, HL b 3 ] U0 3 i A PBS
1 mL, 787 ¥ 4k ,200 x g B0 6 min, ft B3, &
JE2 W B, A 20% PVP 20 pl, 300 x g &5 0>
6 min, HX 3% ,12 000 x g &0 6 min YW EF K, B
fRUTYE A PBS 1.8 mL P 1 1,12 000 x g B .0
6 min, B ARTLIE T I A R 1 300 WL, 10% %5
fiff 100 WL, 1% #% 4% 4% MR i ( RNase ) 20 pL, iR &) )5
37 CR% 30 min, AR f#EW 1T 300 wL Fl 20%
SDS 50 L, iR 2 )5 VK 5 min, Jil A 1% PVP
50 L, f AR 400 WL A1 =50 H be -5 G E (240 1) 1R
A 400 L, 13 000 x g &0 8 min, B LW IMA =
A Be-F e RE (242 1) IR & W 800 pL, IR 4,
13 000 x g25.0» 8 min, B [ 7., TE M =AW -5
PG (24 1) IRA WA 1 Ko A 3 mol-L™' g
BNV S0 L FI 4P 1 mL, T -20 CHLYE 2 h DU
1,14 000 x g B0 15 min, F 70% Z, BEYE% 1 K,
FLZS T, N E B 28 K 100 pL {35 . B
DNA FE i 75 1% Bt 5 % 6 e (& EB it 4 W &
0.5 mg-L™") B Pk KT , FL UK 2% WA 1 x TAE,

HLIZ SR 5 Veem ™' LK E] 45 min, 2858 % 1%
A REE I i SR 2
2.5.2 16S rDNA V3 [X 4" 54 5z w7 7= 4 46 ) -'™
UG RN AR R 50 pL, )N AA &R B 5 A DNA B
2 pL,Tag FEZE W 5 pl,dNTPs 4 pl,2 49 18]
Y4 4 pnlL,25 mmol-L ™" MgClL, ¥ 4 wl, 251K
26.2 uL, Tag DNA B4 0.8 pL, # BT K
94 CFiAs P4 5 min;94 C A 30 5,56 “CiH k 30 s,
72 °C#Ef# 60 5,30 MG ;72 C HE M 10 min, 16S
rDNA V3 X3 ) B = ¥ 7 1 x TAE B2l 19 2% 3
HEBEEEI (& EB AW 0.5 mg- L") fr e ik 4
T, HLKE P 1 x TAE L3758 5 Veem ™' HY
PKE[R] 55 min, B3 UK J5 78 & B RUAA A B A I I 10 5%
g5,
2.5.3 PCR-DGGE 4»#7 R J DCode™ #1 55 75 #:
W & GEXT PCR P2 #4740 15 . HLIK S84 8% TN M
T Frle 5 i, 720 P 79 6 M Y 1R 35% ~ 60% (100%
AFPERI Y T 7 mol - L™ JR K M 40% 25 3 1 1 Bk
ie) ,1 x TAE ZEppifi , T 120 V H1 60 °C HLyk 8 h, fif§
PR g (o, Yo 20 R A BE Wi (10% & B,
0.5% yK 2. 1%) [H % 15 min, £ 5 T 7K ¥ 2 %;0.2%
EMRAR YL 5 15 min, B F K UE 2 UG A B 8 K
(3.0% NaOH,0.5% W) . Ye )5 7F 5 I A 15 12
RGN I SR A R
2.5.4 PCR-DGGE ¥ # R H] GIS-2010 #Y ¢
J2 A5 ASCT ¥ R T s A 4 TR R VA T 45 R 4% T B K
R DGGE $5 4 &l 1% i 17 1 AL 43 . R A Shannon's
Pt By Be K B I8 B RF DGGE 48 & B 1 £
FEPE +8 0, Shannon’s i1 & 2 2L £ K M 8 %L
(H') = =3pInp, , X p, =n/N,n, R i DPIERY
TR, N R BT A I W 9 T A, R FH Sorenson it X A
RL 1 22 0 o0 B 3 B 45 TR VA 9T 45 R 3 R R OR B
J B W DGGE 48 8C I35 1 AH ALk , 1 53 24 =Xk Al
RIERE(C) =2 xj/(a+b) x100% ,5rh a HyHt
— i DGGE $5 St KIS B 45 8L H 50 R o) — b
DGGE & &y K38 2% 47 B H 57 o W5 3% i 2 2%
#H,
3 &R
3.1 ARG B 7 s sl Y B2 SR
W2 SR bR, >R FHAR P 6 4 480 68 335 A 1l 7 SO 6831 40
BT 7 %, B 8 2o B R VA R R AL L STk (& AR ) AR
B, HAEA, o R V5 TR TR 5 IR .
PR O BR A B BUR R AP XF 7 B SCFAs k17 4k o
KFR JEE R, 25 R R WIE— & BT & Wk Y N
<11 -



25 B 111
2019 4£ 6 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 11
Jun. ,2019

Y RA R AHOCRE r 1 >0.999 (LUK 5 N
P U T AR LU A R DA A, B v B i A s ) 5 H N
HH (kS % B0 19 RSD b T 1.9% ~3.7% , %W

x1 FERBHBINE G EZFHIE
Table 1 Validation of analytical method for short-chain fatty acids

O 5 B R0 5 VA A TR L, A R
12 WRFRRE Y 5 [ R AL T 87.3% ~101.6% , WK 1,
RUNZIT LT 2R i b SCFAs BI5E

o Z(n=6)/9
e I8 04 75 r /:jf% \{Mf;(" 0

SE 4 RSD
7.1 Y =3.865 87X - 0. 004 83 0.999 8 2.50 93. 4 3.1
1A Y =6.504 51X —0. 007 85 0.999 8 1.25 95.3 2.2
RTR Y =7.863 14X - 0. 009 35 0.999 8 1.25 97.9 2.8
T Y =8.053 82X - 0. 008 96 0.999 8 1.25 100. 2 2.6
Sk Y =9.004 07X -0. 009 90 0.999 8 1.25 101. 6 3.2
3473 Y =9.099 02X -0.007 53 0.999 9 1.25 91.2 3.4
o Y =10. 333 79X +0. 003 72 0.999 9 1.25 87.3 2.1

R VEVE R 0.002 5 ~0.25 g-L 7!

3.2 RAEEEIR IR & B AS A AT X R AT
TR AE R VR T 45 R 0 45 4K RO 2R AT 40 M, B
SCFAs fIZFR MR TR I fr ik W3 2, 452
RIMTERIRT (5 0 K) , & 4L R B b 4 50K I 45
S HA R R ENEE R, B R 11
KB, 28 AR RS b & SCFAs FIZ 1R (TN R
TR A T A 4 ERC S 1 R AE L T B AR A LAt 45
AR RS AE 4 R 6 AR 5 25 A A LA e
FEMR(P <0.01) . RITFE5H (5 18 X)W, 5 1A
P, s A okl UE Fimd NS4 AR YL
PRZE UK B v 4 00 I 46 A5 G B 3 22 5 I A5
RUZH e H B2 R RS A 4 JHURS I 48 B U 24 4%
BEREAL(P <0.01) ; SERIZ L, R4 UH
TUHH B EFR A RS A NS A KR 2
IX 4 TGUR I 48 b5 4 W 3 FH i (P < 0.05,P <0.01),
1717 5 H B 4 R B A5 v 3 4 SRS 0 48 o D) 4 G b 2
3.3 ZRd 7 DRSS R AR 1R 2 BT
3.3.1 B # B 16S tDNA-PCR-DGGE 5 £ [ i
XoF 7 15 - G R AR 8 R R AR L e AR 4 R RIIR T
SEOR Y 2 6 b g 8 B BF B DNAFE S E T 16S
tDNA-PCR V3 [X PCR ¥ "} 5, % ] DGGE #f 17 4%
Br, 45 5 J K B2 08 g 18 B 1 DGGE 45 8U K% 2
FEAE 30 25 B 450 o el AR ) R R BRL e A T e A
S5 SR 13 v 43 Al 1 R AR IR R B — 28 kA
H IR B i, R Y AR G O A T T R R TR S
HTEREIN  ERE A AR R T A TRYT S
TR FEL P L P A3 4 Ok O L B R A 0 P R A
- 12 -

¥ 2 RV P IR E  JFLAT g T R A 2 AR 0o A v SR A
(AR B4 R D A R B A o, 9 A — S B R A KA 3 AR
HE VAT IR A LSRR R AE KA TR, 33
gk B R B AR Ak
3.3.2 JiHE i #F 16S rDNA-PCR-DGGE #§ 4 &l %
M ZREPEFR S ZREPETR BT TR i B T
TERD 2 B RS AR Y%A B i U Y B R
AT REHE 2, B 2 D05 Y TR A 2 T e e 2D, T R B i
HESE R A RE ARG 0 . @ 4 16S rDNA-PCR-DGGE 4§
2 F T, K A Shannon’s 35 31380 4% 2H K BR 38 A BT L 38
RS SR AR YT 245 RS AR b 38 TR 2 FE MR
e

MR 3 WA, AR (@ FER A T ) 25 2R B
TR R ZREPERS B T 2. 74 ~ 2,85, 45 4 1] TC
MR 48 HR R B Wi 2 B 50 98
2.78, WV HREM RG4S iEA4K U E 1w
MEZREMIE RS S M B ERFEMR P <
0.01) ,42 H i A K B 38 o 2 RE P48 80T 3918
2,46, KU KA T FEHHERELEAE, HiE
PRRE G 7 A 1 B 0O RN R R RS . 4 T2
YIRIT 25 18 X, SR A Eb , 2 B A= ki 4 g
BFmA  AARYK B IE BB 28 T 48 Bk B
FEFE(P<0.01), ASH KB & HEH KR
Ji 1 TR 2 AR e B 3 T (P <0.05)
3.3.3 JpiE A #F 16S rDNA-PCR-DGGE 45 & &1 1%
PIAEALL I R BB AL R BT I Wi 16 TR R AR
SR ] Y 22 AR EE o R Sorenson i X AHALL T 5
Bk L R T AR 3 5 4 RRIA T 4 R K B T TR
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FR2 AEBAANAREEHRPEEEHBNRESH(x£5,n=6)
Table 2 Contents of short-chain fatty acids in rat feces of different

1

x3 FRANAKREETHEHFNSHFEER (v 5,n=6)

Table 3 Diversity index of intestinal flora in rat feces of different

groups (x +s,n=6) mg-g” groups(x +s,n=6)
A FHEIER O HBOXR ERNIPS 18K 205 EAISN 1R 18K
A % 0.86+0.04 0.36=0.01" 0.42+0.10" [l 2.80 0. 04 2.45 +0.05" 2.47 £0.06
A 0.87 £0.04 0.08 +0.01" 0.39 +0.08" EH 2.85+0.10 2.89 +0.17 3.03 +0.13
T 1.44 £0.03  0.63+0.01"” 0.70 0. 14" W Jig e Ok 2.77 £0.03 2.52 £0. 14" 2.72 £0.02%
M SCFAs 4.11£0.08 1.26 £0.04" 1.86+0.35" PUE T 2.76 +0. 04 2.48 £0.07" 2.75 £0.07%
= 2% 0.90£0.02 0.82%0.03  0.63 0. 05 A& 2.76 £0. 04 2.39 +0.05" 2.52 £0.06%
i 0.88£0.08 0.93+0.04  0.62 +0.09 HAR 2.76 £0. 04 2.43 £0.02" 2.65 £0.05%
Tk 1.53+0.09 1.67+0.03  1.64 +0.38 W 2.79 +0.08 2.49 +0.06" 2.60 +0.07%
2 SCFAs 4.17 £0.14  4.03 £0.08  3.49 0. 62 S H 2.74 +0.05 2.47 +0.05" 2.58 +0.06%
B i 1 kL 2 1R 0.89 £0.04 0.37 +0.03" 0.58 £0.09%
PR 0.83£0.04 0.0720.00" 0.570.117 BT R 18 KB AR 4L B THAH A S
% ) > > Y Y l
TH 14920.06 0.620.02 1.6720.31" G IR PR L i 3 T RE A A R AL, 5
J SCFAs 4.08 +0.11  1.25+0.05" 3.31£0.56" A L #E, AR 4] PCR-DGGE 48 &t [/ 3% 5 1% #2 71 & 3%
WETH LW 0.92+0.02 0.380.02" 0.620.03" AOAHRLTE 2R B0 B3 TH e (P <0.01) , %% fig A JBiUkE
P R 0.81%0.03 0.38£0.02" 0.61 £0.09% HOUETFHH NS RSN R R
T 1.54£0.03 0.63x0.01" 1.45x0.18" ZTE (P <0.05), % H & 4H 09 A8l vk & 500 6 T
4 SCFAs 4.14+0.08  1.27 +0.03"  2.98 £0.06" FHER,
e % 0.90 £0.07 0.39 +0.02" 0.58 +0.08%
4 5] | 55 ¥ 0 Cll F Bl e %
i 0.7940.03 0.39£0.02" 0.52 +0.06% = ATRAANABREEFEHERPFEFHFNAMUEEH
(x+s,n=6)
TR 1.47 £0.05 0.63 +0.01" 1.23 £0.23%
Table 4 Similarity index of intestinal flora in rat feces of different
B SCFAs 4.03+0.16 1.28 £0.03" 2.78 +0. 36>
groups(x +s,n=6) %
FAR 2% 0.93+0.02 0.36+0.02" 0.63 +0.03" - -
2190 11K 518 K
N 0.81£0.02 0.360.02" 0.73 £0.02%
iy 46.37 £6.09" 47.54 £4.05
Tk 1.41 £0.06  0.60 +0.02" 1.93 +0.02% L,
25 55.22 +7.10 63.27 £10.73
B SCFAs 4.09 £0.09 1.21 £0.05"  3.97 £0.04> .
# fip A BURL 41.56 +3.68" 54.36 £3.63%
w 7% 0.94£0.03 0.37+0.01" 0.63 +0.11%
h HE T 42.16 £7.99" 58.81 +9.76%
i 0.82+0.04 0.37+0.01" 0.54 £0.05%
A 45.73 £6.32" 51.64 £7.06%
T 1.46 £0.04  0.62 +0.02" 1.70 £0.07% . N
M AR 43.42 +2.94% 58.94 £3.75%
M SCFAs 4.14+0.13  1.26 £0.05" 3.37 £0.22%
w2 44.99 +5.40" 54.15 £4.29%
R H R LR 0.87+0.03 0.38+0.01"” 0.38+0.06"
H A 44.80 +2.95% 48.37 £3.01
5 0.91+0.07 0.38+0.01"” 0.44 +0.10" - N - X
7 - 0-38£0.017 044 £0.10 Vb FTALILE P <0.05,7 P <0.01; SRR L) P <
T 1.46 £0.03  0.65 +0.02" 0.72 0. 14" 0.05,YP<0.01,

B SCFAs 4.20+0.08 1.30 £0.03" 1.80 +0.32"
Vi ALY P <0.01; BB AL Y P <0.05,7 P <
0.01(F£3 M),

# 16S rDNA-PCR-DGGE 3% (9 AHRIPE , WL 36 4 2%
Rk A G K R 5 PCR-DGGE & 4% 5 1
BT G (AL R B T 41.56% ~46.37% , 5
25 A B PR (P <0.05,P <0.01) , % W]
WA I R R R A TR R, AT AW

4 g

A SCHR R E , Ja T8 B T AN T B 2 A [
() SCFAs , BUBAT B8 3 B2 7 S WM FLIR , FLIR AT 1]
FERAE MM IR, AUAT W8 B O N
W BRI MR AT I BB T IR, SR N IR T R
B AR5 i T8 i 2 TR B IR A OGP, LKA Al
ELHE I I R A9 fE HOR B B, R 2
i R . T A& SCFAs (3 5 TR 5 R R IR

13 -
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T R R ) 1) 7 42 KT Sy ML I 3 T A5 Ak 1 4G
bRz —.

ARG 53 BT T DU T 17 B HL Bk 24 7K BTN R
RS b B SCFAs, 41, N TR, T R T it 43 B LA K&
i 3 TR R 25 R 5 ), R K B8 i T RS I Y
LR AR 5, M 3 AR A A AT B R, W 3 25
A BRI D R BRI R R B R 3 R LR
AT IR AT AWIRT B 18 K, SRR 4
P, AR 4L KBRS P () SCFAs /K S LK i 38 1
HEZ R AR AL P &R B R 3 T (P < 0.01)
F IR K B 3 R RS B TR AP R &, IR 4
AR TR & W m T A R A R AR
FEVUE T T BTR B R, O IR % NS5 Bk
T 2RV BOA BT T X AT RE R H AR IR Y 4
B L& H R K RIS Y SCFAs K- DL K W 16
FREA I RS S BRI A B B R
I 5 Rk L K R R AR ) P A2 A A AR
FH o B I8 25 5 0] Sy fE— 20 b B DU B 3 0 Y R
E i 38 B R O W 1 ) T SRR A S 2

VU F 7 AR R K N S0 5 I 455 7 i
W CE B R AR A BT R B S AT
(o BT 2 SR — B, ACBIFSE b 5 H R R R R i
PR R AR A2 T A AR R D, A Sk [ 29 ] 43l H o wT
DASE 35 B I R 240 e 0 R T L 2 R B 48 A G R
WERP 5 0 B B B AL 2Lt B &, HNT BE AR
T H Wil & R R 97 280, XA A Ry ik — B DE SRR
S, B SCHkHRIE , R 16S rDNA JE BRI P £ R
T A e AT W T R R R E TR Y R AR
Ji 82 ] 2 5 M O F AR — 2 B DU 1 B L Lk
2K B (0 R AR ) X AH 56 T Al A R A 9 T K
SAERT, LAWY T 205 L RE E i T8 TR RE R I 1 )
Ji A
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