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Effects of polysaccharides from the fermentation extract of
Hericium caput-medusae on the lipid deposition in broilers
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Abstract The experiment was conducted to study the effects of dietary polysaccharides from the fermentation extract
of Hericium caput-medusae (HFP) on the serum lipid indexes, abdominal fat, short chain fatty acid in caecum,and the
lipid content in liver,muscles and excreta of broilers. A total of 240 one-day-old AA broilers were divided randomly into
4 groups with 3 replicates of 20 broilers each,and fed diets containing four concentrations of HFP (0,0.1% ,0.3% ,and
0.5% ) during the 42 days study. The results showed that: 1) Dietary supplementation with HFP significantly decreased
(P<C0.05) the serum triglyceride (TG) content, the levels of 0.3% and 0.5% significantly decreased (P<C0.05) the
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liver TG content of broilers on day 14,28,and 42.2) The abdominal fat percent was significantly reduced (P<C0.05) in
the broilers fed with 0.3% and 0.5% of HFP than that of the control group. 3)Dietary supplementation of HFP had no
significant (P=>0.05)effect on the body weight,lipid content in thigh muscle,breast muscle and excreta of broilers.4)
Dietary supplementation with HFP significantly increased (P<C0.05) the propionic acid content,and decreased (P<C
0.05) the rate of acetic acid and propionic acid in the caecum of broilers. 5) On day 14, the propionic acid content in
caecum was in a significantly negative correlation with the abdominal fat percent (r = —0.992) , the rate of acetic acid
and propionic acid was in a significantly positive correlation with the abdominal fat percent (r = 0.989).0n day 28, the
propionic acid content was in a significantly negative correlation with the serum TG (r = —0.985b), the rate of acetic
acid and propionic acid was in a significantly positive correlation with the serum TG (r = 0.996).0n day 42, the rate
of acetic acid and propionic acid was in a significantly positive correlation with the serum TG and the abdominal fat
percent (r = 0.951 and 0. 979) respectively. It could be concluded that dietary supplementation with HFP could
significantly reduce the TG content in serum, decrease the abdominal fat deposition.and improve the lipid metabolism of

broilers, which might be achieved through regulating the short chain fatty acid content and the rate in the caecum of

broilers.
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Table 1

of the basal diet (air dry basis)

Composition and nutrition levels

0~21 22~42
i H H % H #
Items 0~21 22~42
Days old Days old
JE A} Ingredients
w(EXK) /% Maize 56. 30 59. 60
w(E M) /% Soybean meal 35. 90 33. 00
w(EAKH) /% Corn oil 3.50 3.50
w R E 4SS )/ % CaHPO, « 2H,O  1.90 1.30
w(EEh) /% NaCl 0.30 0.30
wA ¥/ % Limestone 1. 10 1. 30
w(HEAE) /% * Premix 1.00 1.00
B 32K Nutrient levels
wCHEH) /% CP 22.09 20. 99
w(#5) /% Ca 0.97 0.89
wCH W)/ % AP 0.46 0.36
w(HEBR) /% Lys 1. 10 0.96
w(BEIR)/ % Met 0.51 0. 40
fRtfg/(MJ/kg) ME 12.72 12. 86

e ox BURECAH R ke HARSEMELEAE R A 1500 TU, 4E/E % By
1.8 mg. 4i/E K B, 3.6 mg. 4i/E K Bs 3.5 mg. 4i/E K Biz 0. 01 mg,
44 % Dy 200 U, 4/E % E 10 mg, 464 % K 0.5 mg, 2 10 mg,
JHE2 35 mg. MR 0. 55 mg, A 0. 15 mg, HH 1 300 mg, 4 60
mg, 5% 40 mg, 4k 80 mg, 48 mg. Mt 0. 35 mg,fff 0. 15 mg.,

Note: * Provided per kilogram diet Vitamin A 1 500 IU,
Vitamin B; 1. 8 mg, Vitamin B; 3. 6 mg, Vitamin Bs3. 5 mg, Vitamin
By, 0. 01 mg, Vitamin D3 200 IU, Vitamin E 10 mg, Vitamin K 0. 5
mg, Pantothenic acid 10 mg, Niacin 35 mg, Folic acid 0. 55 mg, Biotin
0. 15 mg,Choline chloride 1 300 mg,Mn 60 mg,Zn 40 mg,Fe 80 mg,
Cu 8 mg,I 0. 35 mg,Se 0. 15 mg.

AR TURE o FH 2R R K Pk v FH R AR T )5, BY R 5
WA FE 12~14,26~28 Ml 40~42 d [ FEMH,
H M JUU L BB LRE 5 A FEME AR 60 C & T AL 2= 1H
Ry iR fE it 40 B S I AR T A
1.4 MEBERFE
141 f@BIFE TG4 F0 <

V&) « VOFES =2 ¢ 1(mL/mL) i #2 JF

g RN, SR & (5 YS36-38, AR b
A= W BB IR A5 A R 2 B I 5 1l 37 R0 U b £ v rh
TG &k, 2 MO0 & vl W45 H 40 6Ot Bt (LS
722, bifE ARG A R "D I AE
1.4.2 UR B EAZ N4 2 w2

K 2R TGt 4 2 00 2 e JUL B8 UL A b 19 i s

8 Gl
1.4.3 EHmE&KBHFRAEMNE

ZHSCHRC16-17 ] WA e 8l . 7 ¥ & LA XY
Sy B T S A2 R B N A T R T
FRENAEY 2 ¢ BT 15 mL B0 P K44
A5 mL 2K R IR 3~5 min ST 05
F4r)E 5 000g B0 10 min; L BVWEW 1 mL B F
2 mLES.LA T, A 200 pLl 19 25 % fi 5 R VA Wk 72
SMIRAT LI B VKK ¥ 30 min; 10 000g B> 10 min,
IS 1 mL T HERE R AR,

e & k. ROM 3 L (B 5 Agilent
Technologies 7890A , ZHEA , 3& [FD) I 22 , & K A
TALK M %5 . DB-FFAP 1037. 58059 {4354 (30 m X
250 pmX0. 25 pm, ZHE L, FEED . A WA A H,
P& 40 mL/min; 25 P & 5 400 mL/min, 4
TP TR 7 o R R EE 65 °CL L 20 °C/min
AT 190 C, #EHEREN 1 pL, /4R 50 ¢ 1,
HEAEOR B 220 CL R I A8 250 C, @4l
1 N BE . T B R & (Sigma) E J 4hbr FH T 8 1%
IRE R SCFA &4,

1.5 HE\HKIT S5

5 B 24 Excel 2003 912 # B 5. >k H
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Table 2 Effects of HFP on the serum and liver TG of broilers mmol/L

H #% BT HFP #5045/ % Levels of dietary HFP

Days old Index 0 (Control) 0.1 0.3 0.5

14 1M7E TG Serum TG 0.794+0.04 a 0.67+£0.02 b 0.50+0.02 ¢ 0.64+0.03 b
HFHE TG Liver TG 0.51%0.04 a 0.49740.07 a 0.3940.05b 0.384+0.08 b
28 M TG Serum TG 1.4140.13 a 0.7940.05 b 0.754+0.09 b 0.63+0.06 c
JFHE TG Liver TG 0.6640.08 a 0.6240.07 a 0.5740.02 b 0.4940.07 b
42 1% TG Serum TG 1.25+0.16 a 0.8440.04 b 0.7140.06 b 0.7240.04 b
B E TG Liver TG 0.954+0.07 a 0.79+0.05 b 0.56+0.08 ¢ 0.66+0.06 ¢

T AT HOR S5 TR 7 R R 22 57 3 (P <<0.05) , FREM A %R 2 BN 38 (P>0.05), F&,
Note: Different letters in the same row means significant difference between the treatments (P<Z0. 05) ,same letter in the same row means

not significant difference between treatments (P>>0. 05). The same below.

2.2 HFP 3t 5 38 g B 7T #R % HE ittt (9 %2 i Bk 28 HiE 0. 120 TR INLE A1, FEAY 45 U8 i 41 1 2 R A%

2 3 Al AL, 5 BRATAE H L 7E 3 A4S H O B B TR 5 g %8 (P<<0. 05) , X $U 5 2R TG &k 35 52 ) (P>
HOAR s i HEP X S (4 & B JULAR 05 & & B L 0.05) . {H 42 H i 0. 5% HEP %5 Jin 4l ;A XS 1) 30 g %
BE 5 & 2 2B RS I & B ¥ JC B 5 i (P >>0. 05) . 8 I T B4 (P<<0. 05)

&3 HFP Xt PI G A5 R 0 7R A0 HE it Y 22 09

Table 3 Effects of HFP on the fat deposition and excretion of broilers

H % Lo HFP V5T 4350/ % Levels of dietary HFP
Days old Index 0 (Control) 0.1 0.3 0.5
14 A /g Body weight 258.0+3.1 248.6+7.3 238.348.9 251.7+1.4
HiE %/ % Neck fat percent 0.4740.35 0.48+0.25 0.43+0. 30 0.48+0.06
Mg %/ % Abdominal fat percent 1.2040.17a 0.9440.23 b  0.88+0.46 b 0.80£0.20 b

w(R LRI/ % Fat content of thigh muscle 5.52+0.68 5.43740. 84 5.2140. 14 5.5940. 46
w(BILAE ) / % Fat content of breast muscle 4.924+0.53 5.454+1.07 4,78+1. 85 5.244+1.55

w(ZAEJENT) /% Fat content of excreta 3.3540. 21 3.48+0. 46 3.5440.23 3.5040. 20
28 A /g Body weight 752.9422.4  742.9423.9  713.3439.2  801.7+36.7

HiE %/ % Neck fat percent 0.4940.09 0.49+0.13 0.4140.11 0.434+0.02

i %/ % Abdominal fat percent 1.2340.20a 1.2240.21a 0.984+0.19b 0.98+0.15 b

w(R LRI/ % Fat content of thigh muscle 9.75+0. 84 10.14=+1. 89 10.29+1. 88 9.86=+1. 65
w(BILAE ) / % Fat content of breast muscle 4.71+0.31 4.68+0. 35 4,50+0. 14 4.2040.59

w(ZEJENT) /% Fat content of excreta 4.9740.25 5.0140.10 5.0440. 22 5.2040. 25
42 A H /g Body weight 1542.2474.2 1504.8+86.9 1478.8+£108.5 1619.1494. 3
Hifg %/ % Neck fat percent 0.6940.06a 0.5240.05a 0.54+0.05a 0.4040.07 b
W& JIE %/ % Abdominal fat percent 1.8840.31a 1.414+0.18b 1.31+£0.23 b 1.24£0.17 b
w(BR LIS )/ % Fat content of thigh muscle 8.1341.87 8.62+1.66 8.36+1.43 8.16+0.92
w(IWLAE W)/ % Fat content of breast muscle 4. 96740. 93 4.134-0. 62 4.384-0.59 4. 8740, 87
w(ZEEIENT) /% Fat content of excreta 3.3840.32 3.40+0. 27 3.2540.15 3.2240. 26
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Table 4 Effects of HFP on SCFA content in the caecum of broilers pmol/g
H i T HFP #8450/ % Levels of dietary HFP
Days old Index 0 (Control) 0.1 0.3 0.5
14 2. Acetic acid 50,7243, 25 51.8142.17 51,3442, 46 52.3742.27
T2 Propionic acid 2.5740.04 ¢ 3.5940.53b  4.0840.10a  4.2820.06 a
T Butyric acid 3.5540.63 3.49740. 46 3.3040.70 3.7840.51
W2 /TR Acetic acid / Propionic acid 19.73+1.43a 14.434+0.71b  12.5840.08 b 12.23£0.60 b
28 2% Acetic acid 52,8341, 23 55.86+1. 66 54,1941, 57 54,5041, 34
T2 Propionic acid 2.3940.65b  3.4840.53a  3.3240.13a  3.57%0.12a
T Butyic acid 4.4240. 84 4.6040.25 4.8040.13 4.9640. 65
W2 /TR Acetic acid / Propionic acid 22.11%£1.58 a 16.07£1.87b 16.324+1.05b 15.264+1.33 b
42 2, Acetic acid 65.5741.02 66,2341, 84 65,9241, 54 67.3941.01
P2 Propionic acid 3.31420.38 ¢ 4.3740.29b  4.3040.04b  5.0120.66 a
TH® Butyric acid 4.68+0.67 4.124+0.57 4.87+0. 39 4.8040.92
W2 /TR Acetic acid / Propionic acid 19.81+1.23a 15.1640.70 b 15.3340.54 b 13.46+1.33 ¢
3.2 HFP Xt X5 A5 R i AR B9 &2 1

3 WREEiR
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F I A5 0 1T 88 HORR P i g D R — K
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0. 993) , H1 25 #f Wi — 5 7K F- i) HEP 1] i 23 5% M (A
FERUNIERITR

3.1

b A BE

it SCHRAIE , G IR R & B2 AT AR Y 19 kg IR
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AN — % K0, 3% A1 0. 5%) i) HEP Al FEAIG I 4
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