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W OE., A E R4 T 4 HEF B P A (subacute ruminal acidosis, SARA) A2 & | &F % R
Bl i Hm K T 6 5 48 % % B4R B4 ( pomegranate peel polyphenol extract, PPPE) % SARA 48 % A &
BF 8 %oh, RI KA E Z XX, PPPE & 3 MNRmAKT, B 5 R AL BRD R T 0,
4.5%F29.0% ,HAKFIRSAETE, EREV A B 6 E K, &2 8 Bk ey pH 237 F
M, 7 An PPPE 8,2 pH ¢4 F %, B PPPE fitn % 4 4.5% 6440 % Bk pH /£ 6.12.18 h ot 2 &
HFRMEA9.0% M (P<0.05), ik PPPE L ERIKA AR T N A E A b % (P <
0.05), L 2AA T2, #im PPPE J& , LBk P & 48 LM g W B 22 39 A R R A2 B IR, 9F
LR B A B GA B 2 FKF(P<0.05), AR F4T,7”m PPPE A 8 T4 fi# SARA, H /A

4.5% & i Im 2 R EIF

KR : BHE SRR Y; B EME TR PRI R B

& 5255823 X ERFRIRAD : A

AWt & LAVE RS N 3 1 B K B KAk &
W 5 & W2 ke B iR T B¢ (subacute ruminal aci-
dosis, SARA) ,SARA [ g & ¢ S 29 B pH Ik
(pH 5.0 ~5.5) , J4 B AWy A K&t i ¥ K RN
i l& ( volatile fatty acid, VFA) , #8179 H Wik 5
HFIRE ), o 5 VEA 79 E b AR 2 5 pH
AR E D L [l B, pH R AR SE 1 B TR P
WL A2 AL, 2 1 4 B R L2 Ik SF A ) R
AERTE L L, R R VEA R 0K A B TR
ik SARA k4= ITADFIE & BL, ¥ 2 Wy (AR
) SEBCY A M VEA 7R A R T R
H TR WA Y 2 W v T SARA [ Hi3E, Rt
WEHAEY Z W X SARA W2 WAERI 5. A
WF 5% 2R AR A1 % B2 8 7. SARA A RS, U PF A A4
14 fz £ 1y L BU Y ( pomegranate peel polyphenol ex-
tract, PPPE ) %I SARA #H 3¢ A 3 B - 1Y 5% i, 24
Bij A - SARA 2 150 4K 4
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KA R 50 % 11, PPPE RN K -4 31k
KEERY ER 0.4.5% f19.0% 80 T 11 f0 I
A5 A EE . KAk B Menke 4 A 45
(N TR 4 AT IR Ah & T B 240 mL & %
.8 g (KT K ff FP M 45 4 @) RERISAI LA I
— & il () PPPE IR & J5 il % B, IF 2 28 F
39 C/RBEE A H, L 90 r/min 1Y R E, 4 5
T 6.12.18 .24 36 h WP & o DA & B VR TE 7
BT IR DN A2 1 pH AR 0 h (94, a5 4L .
1.5 H#RHNRESRE

T R RAE B[] 50 B A 4 I 3 mL FEVR
28 JE e AT b B E W pH S, I IR R AE T
—-20 CHEM .
1.6 MEHERKFIE

KR B (55 #E pHS - 3C, 1) I 5 pH;
ST 2R 0 W I E & VRA(ZR JRR. T
FiR ) T it 2R FH B E 4 928 W B30 59) £ ( Unionhonest,

USA) Il & N B R A e LR & &t 4 65 Bk A
( Strepococcus bovis) 5| W11 % % Ehsan 251 [
Ty Fo 5 2R B 98 6 AR X 7 8 PCR 6l 2 (X
#%: Bio-Rad CFX96 PCR; i& 5. Bio-Rad Ssofast
Evagreen supermix, USA) , A G40 B E B H 7t
e VAN
1.7 Zitah

$dE 25 Excel 2003 # 3 5 , F V¥ {E + brifE
253K . KA1 SPSS 17.0 AT HLA 2R Jy 2= 534, LA
Duncan [REfELE HLE, DL P<0.05 fEh R B
F I AR

2 g B
2.1 {&4p SARA EBH)IFH

1R T 419 pH 88 7T 0,12 .24 h i AY
pH 43513 5. 30 F15. 03, ¥7E SARA #5581 pH 38
Fl(5.0 ~5.5) 4, 1] SARA 545 i i) 2 /0 #fd i
12 h,

* 1 PPPE stk Bi& pH 89201

Table 1 Effects of PPPE on pH of fermentation broth
I} 8] Time/h 1 40 Group [ 40 Group I M4 Group I
0 6.86 +0.01" 6.86 +0.01° 6.86 £0.01"
6 5.68 £0.01° 5.83 0. 00" 5.65+0.01°
12 5.30 £0.03" 5.44 0. 03" 5.34+0.01°
18 5.14 £0.01° 5.26 +0.05° 5.14 +0.03"
24 5.03 0.03" 5.13 0. 03" 5.12 0. 02°
36 4.92 £0.01° 4.95+0.03% 4.99 +0. 04"

AT B B AR AR ING TR ROR 2257 3% (P <0.05) o K 2 fiZ 4 [,

In the same row, values with different small letter superscripts mean significant difference (P <0.05). The same as Table 2

and Table 4.

2.2 PPPE x4 Bi% pH B 520

Hi % 1 AT, B & BRI () i A4, 45 21 Kk TR TR
i) pH iZ 7 T B, ¥ i PPPE A )8 2% pH T M 1) #4
o, MAFE6.12.18 24 h i BE®H T 14 (P <
0.05),7E36 hif 2 HEFARE(P>0.05); 11
HIE6 hif BEMT 1 4 (P <0.05),7E24.36 h
AR Em T 14 (P<0.05),7F 12,18 h i 2 40 22
SARE(P>0.05), i PPPE ¥y 2 (11 11
SH) AL 20, T 4H7E 6 .12 18 h B i 2 5 F 41
(P<0.05),7624 36 hiif 2 4 EF AR E (P>
0.05)

2.3 PPPEMAZEETHNSEMARSENZMN
1 2% 2 AT B R RIS ) i A4, 45 21 Kk TR TR
W N B R R B W T IS PPPE 5 [
R EE 2 AL & £ 0 3, H 52 9050 o R0
11020 /Y PN B 2R 3 f A0 45 B ) S 38 B 5K T |
(P <0.05), ¥ PPPE (1) 2 Z1AH L mT %0, 41
MNHER T EESHM S EMRTLIHCP <
0.05), FALRBRTHAET EBLEHSANER
—H R
2.4 PPPEXEERHE VFA SERNZIY
H 2 3 A] A, S PPPE (1) 2 4 & B+ 4%
VFA SR U N ( 1 41) ¥4 A [W] 2 i o R
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Ko CmRE . W AHTERR 24 h Ah Y H A 45 I 8] 52
P ERT TA (P <0.05) 5 A 7L R i 1 2
FRT T4 (P<0.05); MAAE 18,24 h i 2K
T I (P<0.05) , fEHARAIFA] 5 2 2 W) JC i %
225 (P>0.05) WIS & : I 1 7EFk 18 .24 h 4
(AR A5 I ) IR T T 4(P <0.05) 5 M4
TEASI R R FMRT T4 (P <0.05); 41
18 24 h F R FL T W4 (P <0.05) , fEH A4 1)
)5 2 AR 22 5% (P >0.05) . THR&H: I
AERR 6,24 h S ARSI E] A2 2 B E R T 1 4l

(P<0.05); MAH A& WA S B &M T [ A
(P<0.05); M4 AE24 hif B ZM T N4 (P <
0.05) , 78 H A3 % if [A] 41 2 20 W) G W 25 22 &% (P >
0.05), 4 VFA(TVFA) & . T 41766 18 .24 h
SN AR A I S R E T T4 (P <0.05) 5 11
HAEABS ) S B EIRT T4 (P <0.05); M47E
18 24 h i} B E(R T N4 (P <0.05) , 78 H AR5 B
[ 2 R % 22 % (P >0.05) , SR/INIR:
PRTE24 hif A W25 T 44 (P <0.05), 7
HARAB R SR TR EZSF(P>0.05),

X2 PPPEXAERPHNERMARSENTIT

Table 2 Effects of PPPE on endotoxin and histamine contents in fermentation broth

N #: 2 Endotoxin/ ( EU/L)

24 i Histamine/ ( ug/L)

Hﬂtrﬁ] 4] 4] 4 4] 4 4
Time/h [ 1N 11z 14 1 11 4N
Group [ Group [l Group Il Group [ Group I Group Il
6 140.54 £0.73*  97.17 =1.31° 83.09 £1.58° 35.78 £0.34*  24.11 +£0.24° 20.35 £0.29°
12 144.38 £0.49*  100.53 +0.67° 87.99 +1.06° 36.84 £0.14*  24.76 =0.15" 21.76 +0.23°
18 149.49 +0.60* 106.38 £1.00° 93.56 +0.91° 37.97 £0.23*  26.14 +0.15" 23.07 £0.15°
24 153.79 £0.33* 110.35+0.51° 98.56 +0.75° 39.37 £0.23*  27.41 +0.15" 24.26 £0.12°
36 158.85+1.21* 116.30 £0.68"  102.98 +0. 70° 40.48 £0.45*  29.00 =0.22° 25.60 =0.26°
%3 PPPEXELZEETE VFA SEMF N
Table 3 Effects of PPPE on VFA contents in fermentation broth mmol/L
Wi H 2 51 5} 6] Time/h
Items Groups 6 12 18 24 36
8 I 8.84 +1.83" 11.03 £1.26° 9.39 +0.81° 11.52 +1.15° 11.33 +1.41°
Acetate | 6.14 £0.71° 6.67+1.11° 7.64 £0.64° 11.50 +1.48° 6.87 £0.47°
I 6.03 +0.71° 4.61 £0.60° 4.64 +0.99° 6.34 +0.44° 6.92 +1.50°
—_— I 4.23 £0.88" 5.07 £0.75" 4.16 0. 25" 5.37 £0.59° 5.17 £0. 66"
} | 2.83 £0.37° 2.98 £0.47° 3.41 +0. 25" 5.50 £0.78* 3.07 £0.23°
Propionate
JIIi 2.74 £0.36" 2.02 £0.62° 2.05 +0.46° 2.81 +£0.19° 2.99 £0.66°
- I 0.98 £0.17" 1.31 +£0.16° 1.29 +0.08" 1.88 £0.18" 2.36 £0.20°
Butyrate I 0.78 0. 10® 0.82 +0.09" 0.94 +0.08" 1.70 £0.20" 1.39 +0.04°
i1} 0.56 £0.15" 0.56 £0.09" 0.69 £0.10° 1.13 £0.04° 1.45 +0.32°
“ VEA I 13.89 +2.81° 17.42 +2.17° 14.85 +1.11° 18.77 +1.91° 18.86 +2.25°
‘T”;/FA I 9.74+1.17° 10.47 £1.68° 12.00 £0.95° 18.71 £2.46° 11.32 +£0.74°
i1} 9.33 £1.00° 7.19 £0.96" 7.39 +1.54° 10.29 +0. 65" 11.37 £2.47°
N N I 2.10 £0. 06 2.22 +£0. 08" 2.25 +0.09° 2.15 +0.05% 2.20 +0.08*
Z‘@Zi/ﬁ\j‘@& a a a b a
) I 2.18 £0.05 2.23 £0.03 2.24 £0.02 2.11 £0.05 2.24 £0.02
Acetate/propionate
i1} 2.23 £0.07° 2.29 0. 03" 2.28 £0. 06" 2.25+0.01° 2.34 £0.10°

[l — i H o, RS EE R AR AN RN E PR R R 22 5 B35 (P <0.05) .

In the same item, values in the same column with different small letter superscripts mean significant difference (P <0.05).
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2.5 PPPEXABREIIABRMFEREITEN
A

fH 22 4 A0, ¥ PPPE X & Bk h FL IR Fn 24k
FERRTA 7 1 1 52 AR A0 R A B R, (B AR A B
) LR A A B3R T & f A — B AH G M. FLIR
SR IHEI18.24 h B FMF I 41(P <
0.05) , 78 H 43 %% if [A] 4 2 20 W) G W 25 22 5% (P >
0.05); MMAFEAB ] SHBEEMT AP <

0.05); Il #4 7% 6,36 h W i FH MK T I 40 (P <
0.05) , fE Hox 4% I [A] 55 2 4 1) G 8 3% 22 5% (P >
0.05), “FHERKE & THTERR 6 .12 h JhH) 25 If
B FART T4 (P <0.05); IT417ERR 12 h
S I ] i 4 B E AR T L4 (P <0.05) 5 4L AE
6 h I ZF LT M4 (P <0.05) , 7EH A4 I ] i
2 {EIJCEH 2R (P>0.05),

&4 PPPEXARERPIABRMFFREIENZM

Table 4 Effects of PPPE on lactate and S. bovis contents in fermentation broth

F.B# Lactate/ ( mmol/L)

H4EBRF S. bovis/ %

T I 21 4 1) L4 12 ma
Time/h = = = = = =
Group [ Group [l Group Il Group [ Group I Group Il

6 0.16 £0.00® 0.18 £0.01* 0.15£0.01° 0.40 £0.09"  0.99 0. 46" 0.07 £0.02°

12 0.21 +0. 03" 0.17 £0.02" 0.14 0. 06" 0.26 +0. 03" 0.30 0. 05" 0.37 +0.13"

18 0.22 0. 02° 0.12 £0.00" 0.13 £0.01° 0.96 £0. 16" 0.34 0. 06" 0.19 £0.03"

24 0.20 0. 02° 0.13 £0.01° 0.09 0. 02" 4.40 £1.52° 0.61 £0.13" 0.40 0. 16"

36 0.27 +0.05" 0.36 +0. 06" 0.24 0. 04" 1.75 +0. 84" 0.74 £0.16" 0.23 0. 06"
MWKV 2 A K, B0 2 W 2K W) o & I A W

KIS K S fif YR P M)A 5 T 2 A VEA 724 1 sk

3.1 {5 SARA #HEFIFM HAN, %4 pH 5 B VFA & & i 28 LR AN 58 4

Fee gy ok iR Bl i R A 1E R S pH I
F5.5 LUJs, i pH AR 5.0 W& % A4 2Ph g
B, PH AE 5.0 ~ 5.5 ({4722 6] I 2 Bk SARA i
FEERRRE o RO A Ak R R A
B RO ELAE B A PR A EOR . A
B9 SARA AR Y JE AL X KA Tk L &E B PR 1 A
[Fi L A5 0 o B 2 9 Bl B A 1 A, pH7E 5. 0 ~
5.5 FREE ) R ad 12 b, PEAARRF T R T AL Tk
5 SARA 7
3.2 PPPE 3t SARA I EEHR

SARA %A J5 pH fw I, & SRS #Y 5 22 K
PERIET i, B N R AR 0 i i 2 R I
BRIV . BRI KA VFA 5N R 41k =
A SR A ) TR RE A 45 0 R A 75 B e ) 1
W, EREAMG K — RS . A5 R,
Jin PPPE JkZ% 1 pH T, Mg 2> T — 388 50 AN i
PR 22 FRBAE R I SE T, BRI T 75 K I R
[l Fif, — 7 o JBE b A T R 11 2L 7 A TR 1Y
i Bl ol A 2 M 1y A R R ARG, I 2 B 8 R
X i) PPPE fiEg i 3% F# Ik SARA B35 H/E M. M
pH KA, THZMh TIA, HFEEgRS AL

— 3, BRI R B IR FAHE A LU 3 B —
R A M)A 3 7= A i /0t FLRR X pH AE7E 521 5
ZUsIm PPPE 1) 2H v 22 Iy W) Jox 1) R e e B
TR0 5 ik 640 77 B % pH A AE R I 5 = 1 R
% QA MG E VEA I Fsh iR A Fa
22 W ) o W A W Rk (40 /N O P2 % VEA T
TELRI T
3.3 PPPE & EE“BRAINHIER

ABFFEFE], PPPE RE 1 98 W ok A Wy 114 7
MRRE 71, H 2 B0 5 200 . K PPPE %3 il &t 1Y 1
I, SR/ N IR HEAS 522 T i 1 e, U6 W% ICY)
X7 A A IR ) A R B R S R B 4
HARS EHYBMK, FHWPFY S EYE
0.2 mmol/LZ: Ay, i H* 35—k Pk & VFA, &4
I N B VEA /Y-F 1 & & 278 10 mmol/L L)
B F BB LR 1Y BR FE & VFA R FE 19 10 £, 0
0.2 mmol/LJFL AR AH 24 F 2 mmol/L fJ VFA,
I FLER X pH T FEM STk R A A F| 176, Ui W]
SARA IRZS pH 1Y B AR = 28 7 £ 119 VFA 3 1,
A-HERK T e L FLER 7 AR T Z — , %S I PPPE [
M FL IR o 1 bl A 2 55 K 0 S Y R R R
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%, 22 HA PPPE J2atl aod 410 i) 4= £ K 119 A 4 ke 310 il
FLER M7= o R UL AT 41, PPPE J2: 3 it 30 il i A= 9
X 04 e T 52 B IR R B FE AR, I Z R S
Valentina % [ B 5y 45 5 — 8. ZWMHIHA Y
FEERAETT AL v BEAT LAE 3 B — Ji 3@ i 1 il
A=W B B AR ER AL , 52 W A A s — e 2
R AR RS &, A0 R B A s =R 2
SIRWE G A R

45 B

=A

1E AR 2 144 R, PPPE A [ AIG & 8% % 4%
VFA [N % 410 & &, % SARA H — & I 2% fiit
YEFRT, LA 4. 5% /78 & 3k S 8 47
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Protective Effects of Pomegranate Peel Polyphenol Extract against Related
Harmful Factors of Subacute Ruminal Acidosis

DU Yu WANG Zhisheng® DONG Lifeng
(Institute of Animal Nutrition, Sichuan Agricultural University, Ya’ an 625014, China)

Abstract: This study established a in vitro subacute ruminal acidosis ( SARA) model to evaluate the effects of
different supplemental levels of pomegranate peel polyphenols extract ( PPPE) on related harmful factors of
subacute ruminal acidosis. Single factor design was used for the trial, and 3 supplemental levels of PPPE were
design, which were 0, 4.5% and 9.0% of fermentation substrate, respectively. Each supplemental level had
5 replicates. The results showed as follows; with prolonged fermentation time, the pH of fermentation broth
was gradually decreased. The PPPE supplementation could retard the pH decreased, and the pH of fermentation
broth at the 6th, 12th and 18th h in the group containing 4. 5% PPPE was significantly higher than that in the
group containing 9.0% PPPE (P <0.05). The contents of endotoxin and histamine in the fermentation broth
were significantly decreased by PPPE supplementation ( P <0.05) , and showed a dose-dependant effect. After
supplemented PPPE, the volatile fatty acid contents were all decreased to different extent, and significant
effects were found in some time points ( P <0.05). The results indicate that PPPE supplementation can effec-
tively relieve SARA, and the 4. 5% supplemental level has a better effect. [ Chinese Journal of Animal Nutri-
tion, 2011, 23(11) :2031-2036 ]

Key words: pomegranate peel polyphenol extract; subacute ruminal acidosis; in vitro fermentation
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