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Effects of radix berberidis extract on performance, intestinal
bacteria and volatile acids of piglets

WANG Zhi-xiang' , WANG Zi-heng®,LIU Ling',ZHANG Zi-niu'
(1 College of Animal Husbandry and Veterinary , Henan Agricultural University , Zhengzhou, Henan 450002, China;
2 College of Animal Science and Technology s Northwest A & F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] The trial was used to study the effects of adding radix berberidis abstract in pig-
lets” diet. [Method]) Sixty-four piglets(DurocX Landrace X Youkshire) were divided into two groups. Each
group had four repeats of eight piglets per repeat. One group was provided basic diet with 100 mg/kg oxy-
tetracycline and another with 500 mg/kg radix berberidis extract. The effects on performance, intestinal
pH.intestinal bacteria and volatile acids of piglets were studied. [Result] The results showed that adding
extract of radix berberidis could increase the ADG(P<C0. 05) and decrease feed/gain ratio(P<Z0. 05) com-
paring with adding oxytetracycline. The extract could increase the population of Lactobacilli in jejunum,il-
eum,and colon,the contents of acetate and total VFA in jejunum and each VFA in colon(P<C0. 05). It
could decrease the population of Colibacillus in jejunum,ileum,and cecum(P<C0. 05), total aerobic organ-
isms in ileum(P<C0. 05) and pH in each part(P>>0. 05). [Conclusion)] The results indicated that the radix

berberidis extract could promote the performance of piglets better than oxytetracycline as feed additive.
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The extract could regulate the pH and bacteria population in digestive tract, promoting the growth of bene-

fit bacteria and inhibiting the harmful bacteria.
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Table 1 Composition and nutrient level of basic diet

ol KR 73 /(g ke e Vix IR
Ingredient Content Chemical composition Natuient level
Tk Corn 620. 0 WALEE/(M] + kg DDE 13. 40
K] Soybean meal 310.0 HEH/ (g kg ') CP 190. 5
%k iz Wheat bran 30.0 45 /(g » kg™!) Ca 8.1
B A5 CaHPO, 17.0 HRWE/ (g - kg™ ) AP 4.8
f1 8 Limestone 10.0 =R (g« kg ') Lys 11.0
 NaCl 3.0
FijR Bl Premix 10.0

T ORI T e R R AR AL 4R R A 5 500 TUL4E4E 3 Dy 500 TU 44K E 66. 1 TU, 44K By 28.2 pg, A K By 1 mg, iR
B; 12.6 mg, 442 Bs 29. 8 mg % 5.1 mg, 2K 12. 6 mg, Mg 29. 8 mg. JHHH 540 mg,Mn 40 mg,Zn 120 mg,Fe 130 mg,Cu 150

mg,Co 1 mg.Se 0. 25 mg,

Note: Per Kg feedstuff include in premix: VA 5 500 U, VD; 500 IU, VE 66. 1 IU, VB, 28. 2 ng, VB; 1 mg, VB; 12. 6 mg, VBs 29. 8 mg,

Choline 540 mg,Mn 40 mg,Zn 120 mg,Fe 130 mg,Cu 150 mg,Co 1 mg,Se 0. 25 mg.
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Table 2 Effects of additions of radix berberidis abstract on growth performance and scouring rate of piglets

b 3 W HE ke K/ ke H4H /g HERER/ g BHE L JEIE R/ %
Treatment Begin weight End weight ADG ADFI Feed/Gain Scouring rate
Xt R4l CK 15.60+0.31 a 30.70£1.14 a 349.46+9.29 a 823.62+59.37 a 2.337£0.27 a 5.78+1.28 a
I H EG 15.50+0.30 a 32.46+1.56 b 396.2246.99 b 806.00+56.60 a 1.8940.09 b 2.99+0.87 b

TE < [ 90 B S5 n A [ 7 B8 3 3R 28 5 . 35 (P<C0. 05) . TRl

Note: Data in the same column with different letter were significantly different(P<Z0. 05). The following tables are the same.
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Table 3 Effects of additions of radix berberidis abstract on pH value of chyme of piglets
Ak 7 5 (377} Ey7] =17 5
Treatment Stomack Duodenum Jejunum Tleum Caecum Colon
X4 CK 2.61£0.52 a 6.25+0.94 a 6.14+1.08 a 5.97+0.61 a 5.59+0.17 a 5.95+0.21 a
KK EG 2.447+0.38 a 5.63+0.05 a 5.67+0.68 a 5.77+0.67 a 5.51+0.14 a 5.94+0.29 a
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Table 4 Effects of radix berberidis abstract on bacterial populations in different intestinal tracts’ chimes of piglets lg P
W 35 H JLp: =W @y Bl £
Item Treatment Jejunum Ileum Caecum Colon
K TG AT B X4 CK 6.6010.42 a 7.6440.15 a 9.9640.15 a 9.9440.30 a
Colibacillus G4 EG 5.61+£0.12 b 7.01+0.03 b 7.52+1.41b 9.19+0.54 a
BT X HRZH CK 5.50+0.20 a 6.981+0.19 a 8.70£1.05 a 8.03£0.60 a
Lactobacilli R4 EG 6.31+£0.32 b 8.09+0.17 b 10.104+0. 67 a 10.34+0.57 b
oy X4 CK 7.0940.63 a 8.924+0.29 a 11.67+1.15 a 12.10+0.95 a
Total aerobic organisms K4 EG 6.14+0.05 a 7.53+0.43 b 9.23+1.57 a 11.49+0.76 a
B XFHEe CK 7.51£0.70 a 8.6140.87 a 10.1640.09 a 11.3640.58 a
Total anaerobe organisms KK EG 7.3440.93 a 7.697£0.42 a 10.81£0.67 a 11.67+0.85 a

x5 ZHHRIUNFEFAEBEREFELEERRSENZ I

Table 5 Effects of radix berberidis abstract on VFA concentrates In different intestinal tracts” chymes of piglets mg/kg

e 5 = Ak 3 &y} Ey7] i=17] 317

Item Treatment Jejunum Ileum Caecum Colon

7. X4 CK 151.62%6.12 a 261.08+9.02 a 2 333.37%82.49 a 1 565.01436.96 a
Acetic acid WA EG 207.17+11.80 b 264.31+10.01 a 2 275.45+76.23 a 1767.27+36.33 b
Wil X4 CK K ) Negative 125.59+1.56 a 1 465.13468.25 a 1678.20424.03 a
Propionic acid 4 EG K H H Negative 126.5442.55 a 1549.97430.79 a 2 168.35+63.76 b
T X4 CK 33.34%3.30 a 53.93+1.74 a 876.48+28.73 a 1210.884104.96 a
Butyric acid R EG 39.70+2.50 a 56.71+2.04 a 870. 0014, 93 a 1632.37+111.74 b
A, X2 CK K ) Negative 18.46+0.37 a 247.14+8.60 a 474.45+5.63 a
Pentanoic acid ﬁtgﬁéﬂ EG ﬂiﬁ& Ncgativc 19. O6i0. 40 a 256. 92i24. 83 a 506. 06i11. 03 b
ST B TR G 7 R X4l CK 184.9646. 66 a 459.06+9.53 a 4922.124137.86a 4 928.54+129.93 a
Total VFA I dl EG 246.87+11.59 b 466.61410. 70 a 4952.33+97.31 a 6 074.05+149. 30 b

3 e e

T B A AN BE N T 1 2 i
By s /INBEBREL A HT RS PR R K T T R R A A
il iz sh e Y . sh il ge & B, /N BE e n] B
Fe 10 ) 2 AL BROR R B A B AE R B R TS R Y
VG 5 /N BE R X 22 R A 2% EG B 1 R 2 R B
BRI 2 0 A PR R 0 2 X B T R R 1 — s
SO KM A T R 2R B EC A A B R L R
Xof g 3 L R AT A5 O R B R VE R AR A5
S B RE 1 181 P 3 1) 32 3 39 £ BE AE o P T Ak
RIS, AR A5 SRR W W AT R i =
WUET I R 0 0 AT G RS L B R AT A KRR
IR B F A R R R AR R AR

TH AL E 1 R 13 A7 VT 403 1 384 W 3 A 0 AT o
HARAEZ R Z A 5200 . A7 T A8 P 0 8 B 2 4
T T T T 08 R0 TG M A B DR 3L R T R 3 R
AP EEIEENE  ATRE E ERE RE R B
] U4 I8 2l B £ BEAE N I AL s Ta] )
Wl Ak E TR F . IR A R oyt
Burns"'"*/ fll Kashiwagura 2" 738 , 7 kG 15 40 i p

HE B DNA 1 &G B A2 S #85 il pH A
F B pH A T i R R 1 o8 B B S 45
FACIERG AN M Y 3 5E . A IR S5 R R, 5 E N
R M B A I =R B O B R A T A
TE PR Y ke B X 0T BE 5 = MUER I M 0 RE K
4% 1A A8 A G 5 = R 3R IO e 4R e AT
PR RE R AR A 4 I SR A 45 2R A — B

240 i 38 1 A ) e o T ol A A B A5 1Y B 2 R
H I+ Bl 4 RS Mg 3T R A W o IS X sl
T AL IR e R B R A B 24 . B Al il . il
TE TR B 0 9 SR A 7 S R S B AR
Sl x5 35 W T T AR IR 5 R I 3 4l A
TEH TR 4 B B AR P R 3 Al A e G R I B —
A Ay T A T R R i TR R A G g R
1 AP R AR E MR AT IS R T
PR PP X B2 R Y W, s rp i
25 AT 100 3 0 o 2 D R i R AT i AR R AR
FAUST o ZIBUER 11 F2 0 M S B B /) B S AR
Yk 249 A U A D BERCAH B A BT Bt
BRI+ T LA 2 68 200 7 ™ A 1 245 1 L O RE T 9% 240 B8 1)
ik 24 PR ELR /N B N T T B T A 0 A



PSS Fo o A % T T Can = AR T L 2R K
PR B VR TR T A 4 . AR as R R .
= AT £ H) B A 2 R AT P 2 v B R AT T
2 I FLRRAT T A R s FAT BRI ] B B A R
TR A9 A o (L0 S DR S TR ) 32 e A AN T i B 3 A
[l o 5 B = AT 2 HR ) RE 0% 141 48 1 44 Tl 3 i A 0
A A R A A B A S = B
W e 36 AN R i B i pH J) s ml B = W4T 42
3 ¥ Mg T8 v LERAT TR R A G

L Yyl P 5 A RN AR . B A Bh
P (L RE Bk L HRAEN 0 D AR W 0 4 X Bl W) I 3 filt PR 4
TERIT . ARBFFE R W], 5 18 KA L B = Bigh
SR B e T AT A S 1l B W R T b AR
PR W7 R & i U =R R T AT I IE A )
A AU A T o 2 v A A P O T TR 1 5 A T A
AT 3 R A7 5 10 B K P L AR HEAF R IR . 3 W)
Jin 3 4% P R 07 PR T R U T IR SRR X B K AL )
FIARTEACEE T R B . IR e i B et 3
B L DR ST 3 0 M 3B PR R T R 1) 2 R A T
TEA IR I o 235 o FE o b 45 2 VR 0 R 1Y
P v 5 LT T A PR 4 B R0 1) B e A — B
171 2 i 0[] g S 48 kW I 017 R ) s 5 FLIR AT 1
Bommftm —20 5 BIRAR BRI S A —2. %
S5 RALT- U B s = AT 4R I il o R A i
(1 LR AT B 504 ok W 35 91 Ak 18 pHLL 2 T 42 5 T b
TR RN i e AR I R AR

(5% xk ]

(1] LB BEZBE. h 2 KRR (M. 1. iR HOR W AL
2004 .:33.
Jiangsu New Medicine College. Chinese Medicine Big Dictiona-
ry [ M. Shanghai: Shanghai Science and Technology Publishing
House, 2004 :33. (in Chinese)

(2] RBIAR . PRHESE. AEAL T 25 /N BE BT IE TS 76 TG R PR [0, b
) B2 ¢ I 25 3F 4 5 23 7 . 2003.3(3) : 148-153.
Zhang M F,Shen Y Q. Re-evaluation of the effect of non-pre-
scription drug berberine on Antidiarrhea [ J]. Evaluation and
Analysis of Drug-use in Hospitals of China, 2003,3(3):148-
153. (in Chinese)

(3] XU, 40t /B 45 & A JINBE i 1 245 P 0 K R AE
22 F/NBEJE A Y R S i [0 M, 1987,29(9) 1 36-38.

Liu G S. The multiple usage of thin leaf berberidis-the medical

value of berbamin and the contents in twenty two kinds of ber-
beridis plants[J]. Acta Botanica Sinica,1987,29(9);:36-38. (in
Chinese)

(4] TR SR, RS . SeM = s sr e S A ()], 5=
BH = BE 2 e 24 4R - 2000, 22(3) :59-61.

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Wang C B,Wei J L, Zhang F L, et al. The distribution and use of
radix berberidis in Guizhou [J]. Journal of Guiyang College of Tra-
dition Chinese Medicine,2000,22(3) :59-61. (in Chinese)
XU, ERERAE XA SR BT SR IR X BT AT A A G L3R
43 FWLAC T AN L 45 bR B9 52w [T 1. GRDRHRFE 58 2006 (6) : 20~
23.
Liu L,Wang Z X,LiuJ H,et al. Effects of berberis abstract on
growth,apparent digestibility of nutrients and serum indexes of
weaned piglets [ J]. Feed Study.2006(6) :20-23. (in Chinese)
BRST 7. 7 B A o2 [MOL JEat. b 1 Al i b 4, 2000
164.
Ou S Z. Animal Husbandry Microbiology [ M ]. Beijing: China
Agriculture Publishing House,2000:164. (in Chinese)
F/NIR SRTRER AT D BER A BT RE RE (T . o O 2 4
:,2003,12(7) :523-525.
Wang X Y,Shi Y L,Zeng Y J, The advance in research of ber-
berine [J]. Chinese Journal of New Drugs, 2003,12(7):523-
525. (in Chinese)
Pepeljnjak S, Petricic J. The antimicrobic effect of berberine and
tinctura berberidis []]. Pharmaizie, 1992,47(4) : 307-311.
Chae S H,Jeong I H,Cera K R, et al. Growth-inhibiting effects
of coptis japonica root-derived isoquinoline alkaloids on human
intestinal bacteria [J].] Agric food Chem,1999,47.934-937.
FE L BRE 22 00 ), A 5% 50 Ak T BE A 24 380BE R
[JJ. P = 2545 B 2K, 2003,10(7) 1 28-29.
Zhang P, Chen R L, Liang J Q. et al. Studies on medicinal
effects of rhizome coptidis on digestive function [ J]. Chinese
Journal of Information on Tradition Chinese Medicine, 2003,
10(7):28-29. (in Chinese)
KA BRI A R 0 Al T R R G R A I O o
[J]. s & M e . 2002,38(3) :51-52.
Zhang H F, Yang F L. Advanced research of acidity and it’s
control in digestive tract of piglets [ J]. Chinese Journal of An-
imal Science,2002,38(3):51-52. (in Chinese)
Burns C P. Extracelluar Na™ and initiation of DNA synthesis:
Role of intracellular pH and KT [J]. Cell Biol,1984,98.:1082-
1089.
Kashiwagura T, Deutsch C T, Taylor J,et al. Dependence of
gluconeogenesis, urea synthesis, and energy metabolism of
hepatocytes on intracellular pH [J]. ] Biol Chem, 1984, 259
237-243.
Annuk H, Shchepetova J, Kullisaar E, et al. Characterization
of intestinal lactobacilli as putative probiotic candidates [J]. ]
Appl Microbiol,2003,94(3) :403-412.
Kamao M, Tsugawa N, Nakagawa K. Absorption of calcium,
magnesium, phosphorus, iron and zinc in growing male rats
fed diets containing either phytate-free soybean protein or
soybean protein isolate or casein [J]. ] Nutr Sci vitaminol,
2000,46(1) :34-41.
Vollaard E J,Clasener H A. Colonization resistance [ ] ]. Anti-

microb Agents Chenother,1994,38:409-411.
(F#% 44 70



