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Abstract: [Objective)] This experiment was conducted to study the effects of adding bamboo charcoal
and bamboo vinegar to the diets contaminated by DON on oxidation resistance and small intestinal mor-
phology of weaned piglets. [Method) A total of 28 crossbred(DurocX Landrace X Large white) weaned pig-
lets with an average body weight of (12.10+1. 12) kg were randomly assigned to 4 groups with 7 repli-
cates per group and 1 piglet in each replicate. The 4 groups were basal diet (control group), basal diet+
DON(DON group) , basal diet+DON-+1. 96 % bamboo charcoal(bamboo charcoal group) ,and basal diet+
DON-+bamboo vinegar 0. 99 % (bamboo vinegar group). The experimental period lasted for 37 d. On 15,30
and 37 d,blood was sampled to separate serum,and the contents of GSH-Px,CAT,SOD, T-AOC,and MDA
were determined. At the end of the experiment, villus height, crypt depth,the number of intestinal lympho-
cyte numbers and goblet cells of small intestines were measured. [Result] 1) The content of MDA in the
DON group was significantly higher than control group and bamboo charcoal group(P<C0. 05). There was
no significant difference between bamboo charcoal group.bamboo vinegar group and control group on 15 d
(P>0.05). The activity of SOD in serum of DON group was significantly lower than control group (P <C
0. 05). There was no significant difference between bamboo charcoal group,bamboo vinegar group and con-
trol group on 30 d (P>>0. 05). The activity of GSH-Px in serum of DON group was significantly lower than
control group(P<C0. 05) ,while there was no significant difference between bamboo charcoal group,bamboo
vinegar group and control group on 37 d (P>>0. 05). There was no difference in T-AOC and CAT in the se-
rum between DON group,bamboo charcoal group,bamboo vinegar group and control group(P>0.05). 2)
Ileum villus height in the DON group was significantly lower than control group(P<C0. 05), while there
was no significant difference between bamboo charcoal group, bamboo vinegar group and control group on
30 d (P>>0.05). Jejunal crypt depth in the DON group was significantly higher than control group (P<C
0. 05) ,while there was no significant difference between bamboo charcoal group,bamboo vinegar group and
control group on 30 d (P>>0.05). There was no difference in the number of intestinal intraepithelial lym-
phocytes, goblet cells in ileum and jejunal between DON group, bamboo charcoal group, bamboo vinegar
group and control group(P>>0. 05). [Conclusion) Dietary supplementation with addition of 1. 96 % bamboo
charcoal and 0. 99% bamboo vinegar could alleviate oxidation resistance damage and the intestinal mucosal
damage caused by DON in weaned piglets,and could improve oxidation resistance, small intestinal morphol-
ogy and absorption function.
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Table 1 Composition and nutrient levels of the basal diets (based on air-dry)

J5UB} Ingredients Hl& Content 4% Nutrient & Content
FEA/(g kg™ ) Corn 622.5 HiLRE/(M] » kg=!) DE 14. 23
HH1/(g+ kg ') Soybean meal 167.9 MER /(g kg 1) CP 173.9
fiZfb K5 /(g + kg™ ') Extruded soybean 80.0 MKy / (g« kg™ ') Ash 67.7
k() /(g » kg™ ') Imported fish meal 50.0 5 /(g e kg 1) Ca 8.0
#%%k/(g+ kg™!) Wheat bran 30.0 /(g kg ') TP 6.3
Hi/(g+ kg™ ') Soybean oil 17. 4 B/ (g kg™ AP 1.0
FiEE /(g kg™ ') Premix 10.0
fiky/(g» kg ') Limestone 9.8
B A4S/ (g + kg™!) CaHPO, 7.8
/(g kg 1) NaCl 3.7
MaEm/ (g kg ) Lys 0.9
4t Total 1000

W HUR RN BT e AR Lt Fe 70 mg, Zn 44 mg.Cu 4. 4 mg,Mn 8.0 mg,10.12 mg,Se 0.09 mg,Va 1 700 IU,VD3 180 1U, Vg 8 TU, Vi
1.7 mg,VB‘ 0.9 mg,VB2 2.6 mg, MR 9.0 mg, ZR 12 mg, /W& 0.09 mg, MR 0.5 mg.VB]Z 0.013 mg, THALAE .45 B A %

PR SR At Ay SR A

Note:1 kg premix provides:Fe 70 mg,Zn 44 mg,Cu 4.4 mg,Mn 8.0 mg,I 0. 12 mg,Se 0. 09 mg,Va 1 700 IU,Vni 180 IU, Vg 8 1U, Vk

1.7 mg,Vy 0.9 mg, Vs, 2.6 mg,niacin 9. 0 mg,pantothenic acid 12 mg,biotin 0. 09 mg,folic acid 0.5 mg, Vs, 0.013 mg. DE,Ca,

TP.,and AP values were calculated, while other nutrient levels were measured.
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Table 2 Effects of adding bamboo charcoal and bamboo vinegar to the diets contaminated by DON

on oxidation resistance of weaned piglets

N

AN

WAL - BHEALRE S B i
Hj-ll?sid 'I‘re&irlnglemi JEJ‘U%EH?H?E&)/ <an§1T Eiiil) (ﬁé!j'f?n%? f})/ U(%%jfgﬁiglj; i@f‘g}hﬁ%’nﬁfj?)m/
e ) CAT MDA GSIL Py T-AOC SOD
Xt BE 4l Control group 10.04+3.53 4.07£0.49 b 1 625.64+24.59 5.26+0. 81 24.6240.09
15 DON 4 DON group 13.95+3.57 7.35+1.25 a 1627.24+56.02 5.72+1.72 24.6240.05
1% 40 Bamboo charcoal group 13.08+3.31 3.1240.45 b 1653.69+102. 23 3.70+1.43 24,3540.17
Y1t 20 Bamboo vinegar group 11.554+0. 62 5.84+0.97 ab 1 655.17+34.75 7.71+2.02 24.6340.28
Xf B2 Control group 20.6441.74 4.19+0. 26 1483.51£68.75 12.68+3.63 24.7640.07 a
30 DON £ DON group 15.57+3.32 5.85740. 88 1526.58+92.69 11.61£2.00 23.00£0.08 b
7 7% 21 Bamboo charcoal group 16.85+2. 96 4.6141.40 1203.32+131. 64 13.80+£2.78 24,2840.08 ab
Pt W 20 Bamboo vinegar group 20.82+3.76 4.6140.09 1 520.43+224.05 8.46+1.82 23.8940.89 ab
Xt B& 4 Control group 11.19+0. 36 6.59+0.63 1487.94+82.51 a 11.03+3.24 25.3440. 16
37 DON 41 DON group 10. 62+0. 20 6.47+0. 41 895.20+46.93 b 9.30+2.55 23.8540.85
47 54 Bamboo charcoal group 16.774+2.81 7.28+1.23 1422.604147.12 ab  9.4642. 49 24.6740.35
Pl 20 Bamboo vinegar group 14.494+2.94 5.69+0. 62 1203.81£100.13 ab 8.004+2.77 25.1840. 06

T« R BB 5 AR R R 3R bR 4 R R 22 R B35 (P>0. 05) bR AN R/NG SERE KRR 22 57 i 3% (P<C0.05), T &,

Note: Values with same letters or without superscripts indicate no significant difference (P>>0. 05), while different lowercase letters mean

significant difference (P<C0. 05). The same below.
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DON ZH AR LY A7 o FAT T 2 25 i B s T8 B 3 ol ke
ik 25. 77 % F 25. 56 % (P=>>0.05), 25 iz ARk 48 g
B b 2 200 P B0 21 1) 22 R OR W 3 (P=>0.05)
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Table 3 Effects of adding bamboo charcoal and bamboo vinegar to the diets contaminated by DON on
small intestinal mucosa morphology of weaned piglets
b 3 9 W/ mm FeL 85 R B/ mm ARAR 40 i 5 T 2 440 5
Treatments Length of villi Crypt depth GC IEL
*f B2 Control group 249.30+16.20 a 117.73+13.47 24.25+3.22 181.2541.93
1] i% DON 24 DON group 181.68413.06 b 104. 98+6. 68 17.25+4.59 232.00+34. 38
Tleum 7 7% 41 Bamboo charcoal group 209.78+9.78 ab 109. 58+6. 56 23.75+5.96 238.50+34.51
P& 20 Bamboo vinegar group 232.80+19.02 a 109. 35+ 14. 64 23.75+2.95 229.50+32.11
*f 2 Control group 234.9846. 38 ab 98.10+13.17 b 11.50+2. 33 207.25+18.12
25 % DON 24 DON group 194.83+12.71 b 183.85+25.59 a 14.00+4, 65 240.25+16.72
Jejunum 44 5 4] Bamboo charcoal group 201.48+28.16 b 136.48+11.82 ab 12.7543.50 250.00+7. 30
P 41 Bamboo vinegar group 308.23437.86 a 136.88426.9 ab 8.50+3.07 184.50434. 38
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HHYMERET .. BREHRE B2 R 5 40
A LR b HE A0S T DA s % 35 35 1) % B iy A8
B Ak TE L EL A WU RE T 1 988 A0 i, DA AR TR OE
LA PE o U I B v 3 A I = i
18 240 A %6 AR I 8 B s 28 R, T DA B AR Tk
Ui W7 3E b R 0 R 0 BBGR b TE J E T RE
557 1 pg/kg 1 DON i B 52w iz Z 5 A 25 20 ¢
(= A 7 R IR Nl S B e 1 R v
SELST R i ) B R RS Y 0 ORI
o) W T W A7 5 . R BUT S A8 W RS i 48R W A
FEUE RS INR R AR, RIS R T
Y )R i 5 L R A R B T R S g R, i
FhE . AR 45 R LB DON Y5 Y f 41 X s 2k
R A T AR R S Jn B R AR 4 1. 96 %6
A I3 R o i 40 4 0. 99 Yo AT S W 2% fi% T DON S 50iY
1% 28 7 25 4 AN BRUES I Uk B e R A T s DON
T R R N 570 W A B e 1 1S 1B 7 N
I B 22 S YR .35 (P>>0..05)
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