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W %, B WIS ETEM (Flammulina velutipes stembase, FVS) XitArbor Acres (AA) PISILIEAALIE R
PERGUCAR . AR DA R WLPA TR G D5 & e s i 1 HISAAPIRS270 31, BENL A5 ANRERA (A4
HINEE, BAEEI ) « FHH (TAMREMEHR « PrAERA GEMHR+5 mg/kgER) « 3 MKMW
FVSA CEEAfiHHR+2%. 4% 6% FVS, BINE2EL TR . L4z d. 4958 1 S2A4Me, Hm
TR IN2% F16% [ FV S AT . 35 BRI NS i o H ol =B Ctriglyceride, TG) & (P<<0.05) ; 2) #F&EMIFVSH
AT FRAE21 H 4 IS L S I B Ctotal cholesterol, TC) #i (P<<0.05) , REHEm21 HE XY i i i 3=
(leptin, LEP) & (P<<0.05) , WX} % & G5 HEEEE (high density lipoprotein cholesterol, HDL-C) FUK %
FE R I AEE EE (low density lipoprotein cholesterol, LDL-C) /K PR EH 5N (P>0.05) ; 3) 5414,
FVSH 2 Z 3 m WX (P<<0.05) , &7 MFVSTT R ARl BRUL. FFREMS G & &, 1 & 241 PO S e
HE EELREZER (P>0.05) ; 4) S48, HRFRIN4%F6% KFVSTH] R 2 FF42 HiEs RS IENE
£ (P<0.05) , HTY bﬂZ%%ﬂé%E’JFVSTm%‘? =42 HES PRSI R BUS s Wi B (hormone-sensitive lipase,
HSL) #f71 (P<<0.05) . 4iit: TERISHDR PR INFVSHENS (23 A A, RIS 21— 2 1) % if g A yst > A4 g
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Effect of Flammulina velutipes Stembase on Serum Biochemical Indices and Fat Deposition in Broilers
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(1. College of Life Science, Jilin Agricultural University, Changchun 130118, China;
2. Engineering Research Center of Chinese Ministry of Education for Edible and Medicinal Fungi, Changchun 130118, China)

Abstract: Experiments were conducted to study the effect of Flammulina velutipes stembase (FVS) on serum biochemical
indexes, abdominal fat, and lipid contents in liver and muscle of broilers. A total of 270 one-day-old Arbor Acres broilers
were randomly divided into 5 groups with 3 replicates of 18 chickens each: control group (basal diet), antibiotic group (basal
diet + 5 mg/kg flavomycin), and FVS groups at 3 levels (basal diets containing 2%, 4% and 6% FVS). The experimental
period lasted 42 days. The results showed that: 1) dietary supplementation with 2% and 6% FVS significantly decreased
serum triglyceride (TG) (P < 0.05); 2) FVS at each concentration significantly reduced serum total cholesterol (TC)
(P < 0.05), and increase the content of leptin (LEP) in serum (£ < 0.05), although having no obvious effect on high density
lipoprotein (HDL-C) or low density lipoprotein (LDL-C) (£ > 0.05); 3) different treatment groups revealed a significant
increase in the body weight of broilers (P < 0.05) and a reduction of lipid contents in liver, thigh muscle, and breast
muscle although no significant effect on the excreta of broiler was found (P > 0.05); 4) the abdominal fat deposition was
significantly reduced in the broilers fed with 4% and 6% FVS (P < 0.05), and the activity of HSL was significantly enhanced
in the broilers fed with 2% and 6% FVS (P < 0.05). These results suggested that FVS could reduce serum lipid and lipid
deposition in broilers.
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P RACIR OR EN B E T s 8z, 2
BRI AR BRAG . Rk, T s = 5 b B A A
Fi i (K1 & B URR & 2 oA M T e i 2 — 1. R,
b AR A AR iR, AT E Sk, i B
IEE & B M4, 201 L240FA8K, AMTRBY
WEX B EK BAREER, MmFal 7 APt E Ak
AR MA R AL B2, KIMEHPAR, B
JEIRME, thas BEMnE &gy,

THEBEHETSEEREEERNAEY, &
B 5 e AR B 0 1 R AR IR . &4 E (Flammulina
velutipes) 44 B, XFRAGE . B IH5E, &
S F 2R B, AR S B A 7 7
(Flammulina velutipes stembase, FVS) FI AT LR
BB EAR . FRA R R, S8 i
AN Fr A B o T ) AR 0 ) i —— T o 2 RE, T
BABRARRERE . R B PR P 5508 M0 i 24 FH I IR
FrAF Al B T SRR R B R E 4k
FRE IR R R, BN20104E, W &5 4 e e 8 2k
184.8 Jit. @it it a4 REMEER, Hir
WA A ERR A, 3 R T ™ E A B YRR 9 Y, AR s
6 = A BT EVSTE Arbor Acres (AA) P AME R 97
KIL, FVSALREHE = XS B SR DI Re, oGE miE
&, [FINE KRBT DU A RS I g 1, Sk, Ask
B CAFVSTE N GRNA NG, W FEFVSXTAA RIS i A4k
fabr. . BEIRVORA. JENE DA LA g G & B 15
Mo, SR AR PN A = o (4 B P B R 2O B A S 56
W

1 #HS5FHE%
L1 MR

efrEE R (FVS) B KFES Em EMEARA IR
NIV o R S K e o i B S Sy T L Y

Feo BEEIIRAN, D) %E AT S8 BT, 60 TR
TEERE, K. XEVSHEEE IR KA RO
R BEAT T INGE, A RVENRL.

#1 FVSEREFBRSEAREERS SR

Tablel Main nutritional and active components of FVS
ki MER S OREN OR4E kd BE GE PE Al
SR B NE% AE% B% Mky B%  B% Bl

700 1061 398 U4l 905 L7 04 001 150
T« R BN R R 2 1H.

SHE[EEE (total cholesterol, TC) Rjfll& . H =ik
(triglyceride, TG) Wil&. & ENREOMMERE (high
density lipoprotein cholesterol, HDL-C) i{jf]& A
BEREY) TR T AR FENE B AR EE (low density
lipoprotein cholesterol, LDL-C) ifX5fll#x  JbEtdbibfER
IGIRSEPRA R AR ; 3K (leptin, LEP) BRI 552 Wt
(enzyme-linked immunosorbent assay, ELISA) &7 #&:
e BIRE A R A
1.2 s sk

AA YR [ 5 ARG MR T A S SR A IR
Ao 1 HEER., A EERAEE (P>0.05) MAA
W5270 A, BEHL NS ANALEA CREANAEEEAS A
2, BAEZIS ) - FaA (WREREHR . i
EFA EREH A5 me/kg#HER) - 3 ANKFIIFVS
HOEMHRA2%. 4%, 6% FVS, BN &5,
TED o LB HTA AR A A BB TIHRE, 2 EETE, B
HR B MRK, 0 A IR T AT A B B %
P HER. SR B1HA32~35C, 2R
27~30°C, #H3JAN22~25°C, AR KLU N ERIEE
(20~22 °C)H KM THFR. HEBHT24 DB, AR5
TR DL, BRI Y18 h, HEE6 h.
SIS AE 5 MRAR MY R v 25 2 B 2 B AN WD AL B A= N
BEAT . PN AR S G [ A [FH R0 5% 512 (National
Research Council, NRC) (1998) "rhfE#E (A ARG
EIARTE, N1~21, 22~42 AR, AFRFIE R
FVSTSINA#5EE A . Fae i R #HEATRCH . XS
FRFEA AR 2 A TR K LR 2
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#2 HRARREFKT

Table2 Composition and nutrient levels of basal diet
J 1~21d  22~42d 1 1~21d  22~42d
B8 R & &% L1 13
EREE% 54,00 58.68 TR 2% 1.0 1.0
THIERI% 38.09 33.92 BERKFr
A E % 3.5 35 RithE (Mkg) 12.42 12.64
ERREE% 02 0.1 HEASE% 2143 19.98
BREAS GRS 19 13 &R % 097 0.89
AR 021 0.20 ARG I % 045 035

T BRI UUAT RS 5« B IRACHI TR 5 a. BT S0 TR
BE LAl FORAR4E : VA 1500 IU. VB, 1.8 mg. VB, 3.6 mg. VB 3.5 mg.
VB,, 0.01 mg. VD, 200 TU. VE 10 mg. VK 0.5 mg. ZF& 10 mg. M
35 mg. M 0.55 mg. AWK 0.15 mg. JHHK 1 300 mg. 4% 60 mg.
40 mg. % 80 mg. i 8 mg. fif 0.35 mg. fii 0.15 mg.

1.3 ik
13.1  FRECRE S

ST 21, 42K08: 00FFUAREE, M AL
HEEHLIEO JXS (BAER3 D, HiEmEE, #85
T, KB SERIML, 4 °C. 3 000X g 015 minf] % I
W, EAET1IS mLELEF, —20 CUKELRE, HT
5E ME TG, TC. HDL-C. LDL-C. LEP% . 928
W R AL A HAARRS BT R4, %A (D i
SRR B

Y ASSLE

s % %= (1— ST

PSR IEAE G, I, RBRIEF R &, %

AR () HHHEERER.
b 52 JWE g i i g

R = TR e

Y REREFR R &5 T B34S, —20 CUKIELRAE,
FH T2 R U G WiEE (hormone sensitive lipase,
HSL) 3% /7. fBUFIE T —20 COKMERAE, T E i5
0 B s R AR R RN DK 24 R [ S AN AR ) K /N £ i JL AT
BRURE i, FHAE B SR K%, DERARIMT/K 40 Ja BY R, 7
60 CHAF T REM S, MiEEid40 B, HTE
REWi & &
132 fabelll e 77
1321 XS IIE A=A FE bR S LEPF & &

MiEHFTC. TG. HDL-C. LDL-C& &&=l &
YRR, 72290 SR EETER F EL A E . I
LEP# &2 IMELISAR A & U 15, FIM2000 prof (X
W5E o
1322 PNSHERE. JULPAI AR B & il

K 2R IR 32200 i XS I B L. BB ALH (9 AR
i 25 g,
1323 ASIE G- HSLE /7l

PRINS JE A SIS 7 (0 5 2 R G o Ui O 1 vk

) X100 (D

X100 (2)

14 HIEGIS 00

SEEG R Z Excel 2007 9]0 8 f5, KA SPSS 17.0
BN T Z M1 (one-way analysis of variance,
one-way ANOVA) V% MIDuncan’s % 5 HLALHEAT 40 4T, SE
Uit B x+s KR, P<0.05ERZEREE.

2 HRSHH

2.1 FVSX ARG MG A 845 S LEP & (1521

SRR, 2 A XS )OS N94.4%, 2%
4% 6% FVSLH R 1RG5 5 8100% 94.4% .
96.3%, M5 mg/kg 5 7 2 4 ARG (1) i MR 98.1%, %
HAS W G R I T RE 2R (P>0.05) .

#£3  FVSH AL &R ELEPS B
Table3 Effect of FVS on serum biochemical indexes and LEP of broiler
Hié bl FAM 2% FVSH 4%FVSH 6% FVSHL SmgkgEBERU
TGA &/ (mmolL) 046004 03220.03° 0362003 02940.02°  046£003
TCHE/ (mmollL) 3614019 2.6740.13" 260£0.02° 2424003  3.124017
21 LDL-CAB/ (mmolL) 0524012 046012 0554006 0524008  057£0.12
HDL-CZ &/ (mmolL)  171£0.14” 2074017 1572003 1.8740.13% 2024013
LEPAE/ (ngml)  149£0.19" 3.70£0.09" 407£029% 4884043  3.66+028°

029£002" 0.17£001° 023+£0.02° 0.15£001°  0.24+0.01°

TG/ (mmol/lL)

TCHE/ (mmollL) 2844028 2424006 256001 2591004  271£024
4 LDL-CHE/ (mmolL) 048%0.14 059+024 067£0.13 0764028  0.58+025

HDL-CAE/ (mmol/L)  1480.04" 1.76+0.05" 1.5420.06" 1414015 153£0.11°
LEPAE/ (ng/mL)  326+0.18" 40110.65" 3.55+£040° 4.60£004°  349+022"

i TN FREAFRIFRRE R BE (P <0.05. T,

HE3T &, 7621 Higw, S Mt, %7
EIFVS &5 mg/kg ) ¥ 85 2% ¥ Al 2 35 B AR A XS ifiL 3
MITCH B LR ELEPSE (P<0.05) , H&FEFVS
HANGIMIFHHTCH B R ZML TS me/kgimFH RAH
(P<0.05) , Tfik6% FVSH 4L, 2%. 4% FVSZH A
OME P HLEP S B 55 meg/ke B EHN L L EER
(P>0.05) 5 S dME, &4 RS iMmiE+
LDL-C. HDL-CEZ&E LR EZER (P>0.05) .

1E42 HEH, 52 EAME, &4 RS G+ i
TC. LDL-C. HDL-CE R LREER (P>0.05) . 5
TAHME, 6% FVSZL ARG MG H FLEP K & & 3% T+
B (P<0.05) .

52 HMLE, 2%, 6% FVSH] 2 F&{%21 B M
42 HESRAS ME R TGS & (P<0.05) .

22 FVSXI RIS i 7 SURR 520

R4 HI, 7621 HEEE, 54, %57
HEIFVSHS mg/kg 1) 3 8 2% 1) AT 0 35 52 5 A XS 44 T &
(P<<0.05) , 4%. 6% FVSZL K4 & 55 mg/kg
WEEMHR LR EZR (P>0.05) , TMi2% FVSZL AR
IR R S T 5 me/kg & 241 (P<0.05) .
54 MHME, 6% FVSTH & & BALN XS IEIE X
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(P<0.05) ; 5 MIFVSK XS T A8 1 & B 45 70
FERW (P>0.05) , {HA] 5 EARRRSHINL. BEILAS 7
FE (P<0.05) . H5FALMLI, 2%. 6% FVSZ A&
F RS S P HSLIE /1 (P<<0.05) .

#4  FVSH BN SRR W
Table4 Effect of FVS on fat deposition of broilers

Ak 1k FEE MEVSH 4%FVSH 6UFVSH  SmgkgHBEA

(k&g 622504250 9364211624 886004855 92050+ 1346 885,55+ 1347
Wilk% /% 0785009 063£004°  0T1H004° 051£005° 095£005°

PRI A E% 14742031 15565038 15412007 IS4064 20714059
A WIEGAES 1034056 6382011 734£023° 6612035 10452061"
BRI AE% 16002148 1LEELIT  1305£009"  13024032° 15042041
RERGAE%G 14150096 158£150 15384028 1535111 14.69£0.06

HSLEA (Ug) 23474100 35214258 3LISH406°  B86+468 3118200

RSl 2205.00£8570°2 284 58-£35.40° 2554004 115,23 274833111263 2401.66251.20°
W% 1% 096006 0912009 075£0.02° 068007 233£001°

TR AR 19284054 165920258 16554006 1618+051° 1890£0.20°
0 WIETAES  4SIE040° 11162040 10604056°  838+060° 11524038
BUUEHAE% 20062021 12965006 1542058 13581080° 1959+ 114

RERGAES 13005031 1334£182 11882040 1064119 11522041
HSLIE/I/ (Ulg) 27061058 29844377 B35 853564 27834234

42 Hign, 5=AHME, 4%, 6% FVS
HAFS mg/kg 5B R AN KK FR R EE AR
(P<<0.05) , H6% FVSZH RS 1A & % & TS5 mg/ke
WHRMH (P<0.05) . 5FAHAME, 4%. 6% FVS
2H AR () i IE 22 B RIS (P<<0.05) , 15 mg/kgf) B
HRANGMERERNEZET S (P<0.05) ; &Fi&E
(IFV S AT i 3 FEAR RIS FFAE . R VL . R ULAR B &5 &
(P<<0.05) , T1fi5 mg/kgH 55 20N PAIXS B JUL AR A & 2 11
FARAR T —E/EH (P<0.05) . 5 A4ME, &AW
XSG THSLYE 1B R E 2R (P>0.05) .

7E21 HERFI42 HiS, S2A4MLt, SAREH
LRI F R TLREEZSR (P>0.05) .

3 SR

AARIE N EZR SN AT =M. AAWRNNSEAA
KRR, GNP, R R S SRR, SR
RO Ak PR A P AR A Bk P SR . AR TR EE S
DR AR H R Givk, B ATt S B b XS
Iy ieA2~48 AR, H XSGR R Ik $2.42 kg, ASEE
L B AR EOER N94.4%, 2% 4% 6% FVSH
PRI (1 3% 00 BN 100% . 94.4% . 96.3%, 1S mg/kg
5 A XS () 5 2 N98. 1% R, % 7 & FVSH)
AR 0 A RS AA T B, RDFVS BRI AE B0 PR XS AR
P [ B 0T PRI XS PR RS R T RS

MEHTG. TC. HDL-CFILDL-C[ & & #5152
RUPRGLAE G . TG TCH & 1 MR B T HE AR 1

WSR3, HDL-C. LDL-C& & e Wt T IR STEAR N 1) 5
ARG H T ORI 2 R 2 L 2 0 R I g
THAE"S: At uk 2 B A SRR AR A IR KT, TRBTE)
Jik OB AR AR AL, 3 AR BRI o il PO R R
WG 2 G, dorme /R, AR Rk
B At 70 22 0 T DABRAR MG o [ {5V SR BA 41 7% 2
AN TC. TG, LDL-C/KF &3 &K, HDL-C
KT . Zhu MinSE UG, 7 15 22 5 PTG/ R
MiETC. TG. LDL-C/KF, $&mHDL-C/KF. A5
REW, HRPERIN2% 6% KFVS AT B 5 FEAR XS I 5
FIITG. TCE &, XAARERFVSH 451k 2 8 K I 1F
fI4E 5. XS I 9 LDL-CRIHDL-C & & 143 il 14
AT, HREBMAREN ZFEE, EFE
BE— BT

LEP 2 1 (A €4 i i 4 M 43 96 O 2 BKBER , " ML
IhYE L AR B AT LY. A SCHRIRE, ST A R
EE R FRE SCERIRE, AR e E R
SR I 8 KT Y ARG a5 R L], R
ININEVS AT B 38 = RS Iy P LEP & &, XTI RERH T
FVSH ({838 I 2E 7 LEP 23, 30 sk 1 g B (4 43
filt, Wb T RE T HUTAR

O G RSP TR L, WIARAERS R S, B
B SR WO NG BRI, BEERAR I —RAE2
WA HE, fE2~7 AEREE BT Eg. i, |
XS (AR RETE R B — s R, SPEEAERKRRE M
HEHETT I AR B B R BT, HZ BN A
BRAN I R B 25 PR RS AR AR R A e S
U FLR BN, RIS i U I BRIV 2 3 B AU
R A HE B AR BT 75 140 i P07 B K 22 K 18 1 45 i 10 g i
Bz, DRI, PAIXS AT E P 02 8t A2 S it PRI XSS g i A QIR
DL EEARRRC . SR A i WA & A T 3 AP 2
o, BRRE. i 42U I 2R A 1 AR B KT e A ELBR R
AE MR T 58 g 07 41 20 7 RHR 0 rORR Bk T 1
AR TGKFPY, Chen Jingjing®s ™ 95 2 W 75 fif 4
B MUE . SR ST Pl 4 22 0 T I 2 BRI I o o
Ml RspiGss Ry, BEARPRMAFKFEREVSH H
PR PR RTE . B LR BE UL 7 5 B, AT RE S Tl
TEHTGE & 1 B RIFV S Hh B A i 1 43 35 A S8k
T RS AR RE TR IR D

i BT RS AR g 0 1 BB A, IR R G 40 A
fE S EMI22%. Fit, MEARIURRERT U —ERE LR
L PRI XS HL A i 0 AR IR B 4 Mg PR R R, H
HR AR N — 52 7K 1R /N Sk T R TR IR B 22 T AR A
XSRS AR TR, ABASRE I XS ) A P P g . HSLAZ B i
R AN T B 1) A T 20 B P 23 AR TG I AR D g, A2 3 i
17 43 AR (0 PR B, - 7F R AR I 22 AN IR R HE A
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B, oA, i I LEP & &5 18 e =R ik
F Y, Hs i LEP T # 1 HSL mRNAF #3557,
TEARSZI T, 2%HM16%KIFVS i) 4 & P XS g g b (T HS L%
71, PG R, XERBIFVSH ASE L #ELEP /> W2 5
THSLIE 77, #EMPEAR T RIS AR A%

ZEE U BRI R, HIRFFVSHER LS
MEHTG. TCEH =N R PR Bl BRL. T
R T DURR B9 D o X T RE AR R R SR BN T AR
Ry P Tl g (1= i1 5 N N 2 S
FHE DA B ARG FE R TR . £ X2% . 6% FVSZH
4% FVSH R E NI 25 5L, AR URE 4l U7 f Bk AT
RE WS 2 BRI IR & S5 AR U AH DG G B R L TR 3R A =
(ORI, AT HE— 2B HT .

2 LPTIR, EAAPINSFISE RS HRS INAS 5 5 2 5 50
W& 5T T, AT PRSI TG, TCH &, 5
LEP% & KHSLIEG /7, BRIRARSATAE. ML, BRVLAR B &
o PR SE RN S BT aE & BT R R A — 2 e
SR, Gl 2 0 B BRI S Ak P i T ORI ER AR 15
BB,

%R
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