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Effects of different plant extracts on rumen fermentation in vitro
by using gas production technique

LI De-yong, MENG Qing-xiang, CUI Zhen-liang, HE Li-wen, REN Li-ping”
(College of Animal Science and Technology /State Key Laboratory of Animal Nutrition, China Agricultural University, Beijing 100193, China)

Abstract This study was to evaluate the effects of plant ecdysterone (PE), garlic extract (GE), atractylis extract
(AE) , mulberry leaf extract (ME), burdock extract (BE) on the rumen fermentation in vitro by using gas production
technique. The plant extracts were added at the level of 1.5 % (DM)and the DM digestibility of fermentation at 24 h
and 48 h and fermentation parameters of 96 h fermentation were measured. The results showed that the plant extracts
had a tendency to increase the 24 h DM digestibility (P =0.43). The PE and GE could significantly increased the
digestibility (P<C0.05); there was on difference in gas production for all the groups; all plant extracts did not change
the pH of rumen fluid; the PE,ME and AE significantly reduced NH;-N concentration (P<C0.05); the PE.GE and ME
significantly reduced the total volatile fatty acid ( TVFA) concentration, while BE significantly increased TVFA
concentration (P<C0.05); all plant extracts were reduced the proportion of acetic acid and the ratio of acetic and
propionic acid, whereas the proportion of propionic acid was increased, but the difference was not significant (P>
0.05). It is concluded that the plant extracts could increase 48 h DM digestibility and decrease NH;-N concentration.

Key words plant extracts; gas production; rumen digestibility; rumen fermentation

AR R A Y E A R RE . ICE SRS A BEDT R /N R R A R e A A T TR 2
FEIT R IR I 5500 % B 4 sh Wy A 8 SR A 4 E N N ORI R R IR 7/ N DR S ¥ S [PO S
20 f42 50 ARAUTTF IR e 238 e 4 sh W) 18 Rk e 5 HORWE HIESRAA T A RS ZA. g
ATHUER RSO B BUAE R R SRR I RESFE AR E ™R84 21 7 o kA

Weke H b 2013-07-17

B TH . FERARREAREE R H 31172231 R A AFEF AR R (CARS-38) ; JEatii A H (201202910411136)
8 AEFH . ZEE W54 E-mail: lideyong200713@126. com

A - AT R W O F B S R S BT 5T E-mail: renlp@cau. edu. en



144 O A K R it

2014 4 55 19 &

9.7 tMPUERM TR EIRM. FHEAERN
W - 2590 5% B S o 24 v A TR A e Ty B L Ok . A T
FEARM A T U R 2 EE B A LA R
R 240 L 114 1 RE - 410 o) 4 0 G B AN A e L PR IR R S
(S S RIBTIR 1. B2 3R BRI T i T AR
SR A 25 1 5k B L AT I ) 2 5] R
Ukt F NG 2 2 ELNIDE/ iR IR 3 A LN SR RS
PERE I N B Rl R PR R . ARk R
5% [ W AR AR AR T A Lk i e AR KRBT AE R
TEHE AL 0 A F & SR A A Ok T IR Bk
UL PR TSR A B AR R I AE SR 3 )
BRAMIENERZNEZ —,

FLH) P O 30 35 A — Bl sl 2 Bl B AT S SR
PR R T P B 73 - Ak 22 BF 5 3 T L 5 26 A 9y 42 ) g
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FARFIPLEE & 75 D A8 4 3 B 5 R0 i 0T e B
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1 #H5RFE

1.1 RIe s #

VN EN o | T E NP R S e el AR 5 B o S
Wyt Bz %5 B (Plant Ecdysterone, PE) (HPLC | &
JoT i 43 B 95 000 WA [ B 7Y RE e A W B A BR A F
3R Y (Burdock Extract, BE; #: BB & R
10+ 1), & AR EY (Atractylis Extract, AE; $#2 B
Frar b 5 ¢ DD Kr 2 Y (Garlic Extract, GE;
KFmEFREASE 3%, M3 B (Mulberry Leaf
Extract, ME; 2 U5 & 1 10 + D {742 AR E
YRR A .

1.2 {WHE
1.2.1 XEshdh Z A mh B4

3 KA LN 400 kg A K AV B EE R

VO T3 R4 (2 2O VR i B R sh 4 . ik 3)

W ) T AR AR FROAS L FIURELRE 4 B ) RRORS RHL BT S L
950+ 50, HARBLEZ M 2004 4 o [ K 4516 35 b
S HORREL T S8 3R K Wk 1, i 4 19 K PR &
FR] M 2 YR (8:00 F1 16:00), [ H Ak 7K o 12k B mip fk {4
AT 1R . [ I i A ARDRERE  28 XUTJE A
fiEt 1 mm GiifE N & B .

®1 HRBEAREFRKTF

Table 1 Ingredients and chemical composition of the diet

i H Item % Content
1A} 2H i, Feed composition
w(EAFHN) /% Corn silage 42.0
w(MPAE) /% Brewer's grains 8.1
w(EK)/% Corn 41.5
w(FFPE /% Cotton seed cake 6.8
w(AH) /Y% Limestone 0.2
w(BERE45) /% CaHPO, 0.3
w(fE) /% Salt 0.5
w(FHIRED /% Premix 0.7
H 357K Chemical composition
wCHE )/ % Crude protein 11.0
w(#5) /% Ca 0.4
w(@) /% P 0.3
R e/ (M]J/kg) Metabolizable energy 10. 7

1.2.2 &K%t

PR i R R R R 8 1, 18 TG R i X
REZH (NE) 1 4b 31 41, v 45 328 50 20 2 B ) 4% R
1. 5% (DMD KSR, &S B 3 A EHE ., KR
96 h J5 i A FE A JF I E B SR W R pHL VFA I
NH,-N,

DM i 1k 3R 52 SR FH £F 4 4% 4, % B gl h
XFHRAHAIG A P R 3 ERE BN ER 2
A%, Sy BRI GE & BE 24 A1 A8 h ) DM LR,
1.3 fkobEsE
1.3.1 AT F Akt bes

e HRSCHR L7 T 04 335 R A1 7= A s AT BE 1 Fh 98
WA TIEFRW L 1 s 1 BB A . AT
B T SR ML A A2 h . 7o
A CO, FFTF 39 “CARMHIRAF . T B WA R HT
)3 Sk bR EEAS A4, R 4 2 08 1 W R ] 1D )2 2
A U8 T H2 32 b S B E) 39 “CoRvE T IR FE .
1.3.2 DM ikt &agm &

HERFAREE 1 g(HERZE 0. 000 1 @) FF i 36 A 4 4
48 Crp L Al R 2 R A IS RO IR L S ERLE
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[F] I Pk B 3 A28 2R 4RSS S s LR IR, BT 1Y
LFHEAS TN 100 mL BY 58 B 32 b . 48 38 ) TR
Jo o T S IR N A CO, L [RIE FH A 2h 4 B % 1 4% 5
FETEA 70 mL A T98 8 B 95 W, W 335 4048 I
5 A 39 CHER KRBT A0 85 5%

1.3.3 ALBEFATX

WERR AR AL 0. 2 g fDRLAE 508 T 100 mL 3¢ 3% 85
FRE T LUN I & B I 35 32 8 VR 25 FI 0T R AR
PR 22 39 CHIJS A 30 mL {17 F 39 CIK
W B2 CO, FEAr A N 08 15 35 2 0. HE 1 85
FEW P AL B E LR G 2 E R BT 39 ClER
K EFF SR, A hlic sk 0.2.4.6.8,10,12,
18.24.30.36.42.,48.54.60.72.84 F1 96 h B4k
FEAE (mL)

1.4 HRRXERNE

R REERE 24 F1 48 h i BUH I DM 1k %
R TR A VKR 20k R B . AR5 B 4% 2F 4
ASVE B T 105 CHLAE P 12 h JE AR E, IHA
DM JHfb% .

&R 96 h AF . VKK & 1k & 1 I sk HE
WG kB . ] pH i (FF ik PHS-3C UK %
pH it K5 #E R 0. 01, 1 5 ®EACER T A2 7)) D &
PEM pH . SR 5B & M 5 0 (10 000g .10 min) J5
Bl mL FWEW A 25 % m B FR A I 0. 2 mL, iR
A R BRI S 210 000g .0 10 min, B b 3 i 4

VFAM 53 B— 4 L3O+ NH,-N gt
1.5 HEHH

K Excel #F 47 506 B0 AL 21, 1H5 24 0
48 h DM JH 1k % LA K & B i ¥ 4% K 9% B 18] 53
(0.2 g, DMWY =St MR BES B, W53 ki
I, % SAS9. 0 24+ NON-LINEAR J5 11
BB REMESE . ZBER R GP=DBX (1-e*), X
H:GP 2y ¢ W [E] £ 0. 2 g K BENIRY) (DM 1y 7 i
(Gas production, GP),mL; B J} 0. 2 g KR Y
(DMD) i) # i & K 7= R & (Predicted maximum
GP) . mLjc BFEARM = IEAE, h ' G iR S B
FEBFIE  h, Jf2RH SAS9. 0 iy GLM J5 i %) DM
THAL R B2 A W 2 BOFR b K ¥ 2 80 (pH AN H,-N
FVEA) BEAT T 2250 HT .

2 HRE5SH

2.1 HEYRBEYEY DM B ENZmN

2 PR N R HR U X R I 24 Fi 48 h
RO K W DM T A0 R 0 52 R0 BE A A E, 45 A
PB4 24 h DM B R A W% 2% 5 (P>
0.05) fH &8 fz §5 fid 40 (PE) . & AR 42 B 4H (AE) il
435 PR HUY 4 (BE) TH AL R BUE A 25 s 2 KB
& A8 h W, A W R 55 TR 2 (PE)D A1 R 2 B0 4l
(GE) B0 R ¥ 1 2 45 55 (P<C0. 05) , AR &5
HEFAEEP>0.05),

R2 EYRBYXZERY DM E LR IE

Table 2 Effects of plant extracts on DM digestibility(n=3) %
& BEIT 8]/ h )
NE PE GE AE ME BE SEM P value
Fermentation time
24 22.08 23.61 22.08 23.26 23.05 23.77 0. 65 0.43
48 29.32 ¢ 35.38 a 32.94 ab 29.74 bc 31.24 bc 31. 87 be 1.02 0.0002
T AT AN A P R 22 57 B3 (P<C0. 05) . T,

Note: Values followed by the different letters in the same line are significant at 0. 05 levels. The same as follows.

2.2 EYREIXT K EE 96 h FFE 4RI
23 BT R b A ) B B X R BRI A 96 hop
SURRPEY R e . Hy R b B HE AT AL, R0 X R4 L
B 5 Tl ) XA S K BE 96 ho AR T W
S (P>>0.05) , {HAH ¥ Wi £ § W 20 (PE) 1 5 i
WY (ME) 96 h ™ < i 34 A Jir B AR, K57 #2
B (GE) B AR B (AE) L K 2R 32 1 42 1L
YA (BE)96 h ™= i 344 48 & 1 ¥ (P {E 43 5

J90.66.0.61 F10.95); % F g i K=< &
(B) & X 56 4 F0 XF B4 Y B o 3 2% 5, Al s
25 HE ) B T AR 7 R A T 3 R e (P>
0.05),

AT 1 AT 0, RN X R ZE A L A B W R S R 2
(PE) 41 Fi1 & i 42 B 20 (ME) 45 Fifi % i 1) ) 728 K
FEREIEH TR HES AR AR A%
HABEER.
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R3 EYRBUXNZERY 96 h FSSHHRE

Table 3 Effects of plant extracts on 96 h gas production
18 #r Index NE PE GE AE ME BE SEM P value
96 h f= < ik /mL 47.06 43.98 47.90 48.05 45.06 47.18 1.17 0.282
96 h GP
M e K7 A /mL 44.13 42. 40 46. 06 46. 20 42.73 45. 88 0.998 0.151
Predicted maximum GP
FERHE/h! 58 0.055 0.056 0.058 0. 059 0. 054 0. 004 0. 740

Rate of GP

77 5t/mL Gas Profuction

0 12 24 36 48 60 72 84 96 108
[5f[]/h Time

B 1
Fig. 1

BRI LR = SATHRM

Effects of plant extracts on gas production

2.3 HEYREYNEE 96 h KBS HNT T

F A PR AR Y BB N KBS 96 h &
S, B R ATA, 48 4 pH R IR 2
M, Z SR B E(P>0.05); M AN, %
I ZH Y NH,-N ¥ B2 B BT B AR o A I
HS 2 (PE) \ & M4 U 41 (MED R B 2 (P <
0.05); 5 X M4 L #5224 3% F 2 I 41 (BE) 1)
TVFA W BT+ (H 22 5 AR5 % (P>0.05) , v %
P2 I 2 B4y e A1 JHG b e W0 R 55 A 4 (PED i & g
PB4 (ME) 3% B AR (P<C0. 05) 5 A X 18 2 4
Fe . 4R 35 TR U 41 (BE) i 2 g (ACE) JEE /R Fb 32

R4 EYRBMNEEERY 96 h RESHHFEN

Table 4 Effects of plant extracts on fermentation

5 #% Index NE PE GE AE ME BE SEM P value
pH 6.96 6.93 6. 90 6.88 6.89 6.88 0.01 0. 36
HA AR E/ (mg/100 mL) 81.28a 71.24b 80.48ab 75.72b  70.24b  77.91 ab 4.05 <C0.001
NH;-N
SR PR E / (mmol /L) 51.12 ab  42.61 ¢ 45.12 bc 48.23 abc 42.68c  52.39a  1.97 0.034
Total VFA
Y& R RIEE R/ % VEA molar proportion
2.1 ACE 57.59 56. 26 56.08 56. 30 56. 60 59. 44 1.39 0. 260
M2 PROP 21. 80 22.49 24, 44 22.79 22.78 21. 60 0.23 0. 360
T BUTY 7.90 8.01 8. 04 7.87 7.74 7.17 0.15 0. 441
TR 1SOB 3.12 3. 64 3.58 3.46 2.91 3.15 0.09 0.563
S IRER ISOV 6.30ab  6.35ab  6.62a 6.25ab  6.00ab  5.68b 0.17 0. 046
Kz VAL 3.29 3.23 3.25 3.33 2.97 2.98 0.05 0.503
(2R + (R 2. 64 2.50 2.50 2.47 2.69 2.76 0.10 0.219

x(ACE) * z(PROP)

T« AT AN R 5 B 7R 22 53 B 35 (P<<0. 05),

Note: Values followed by the different letters in the same line are significant at 0. 05 levels.
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