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Abstract

mentation or fermented compound feed was mixed with conventional compound feed and self-made non-resistant feed at different ratio respec-

[ Objective ] To develop and utilize a large amount of non-grain single cell protein feed resources. [ Method] Chicken manure fer-

tively. The feeding effect in each experimental group and control group was compared. The optimum adding proportion of chicken manure fer-
mentation and fermented self-made non-resistant feed was discussed. The feeding effect of Saccharomyces cerevisiae culture was analyzed. [ Re-
sult ] The feed-gain ratio in the experimental groups with adding self-made non-resistant feed were lower than that in control group. Among the
experimental groups with adding chicken manure fermentation, the feed-gain ratio in experimental group A3 with adding conventional com-
pound feed in replacement of 15% chicken manure fermentation was the lowest. Among the experimental groups with adding fermented com-
pound feed, the feed-gain ratio in experimental group B2 with adding 20% fermented self-made non-resistant feed+80% self-made non-resist-
ant compound feed was the lowest. The feed-gain ratio in experimental group C1 with adding conventional compound feed in replacement of
10% S. cerevisiae culture was lower than that in control group. The analysis of economic benefits showed that the gross profit in A2 experiment
group was the highest among the experimental groups with adding chicken manure fermentation, and the gross profit in B2 experiment group
was the highest among the experimental groups with adding fermented compound feed. [ Conclusion] The study could provide theoretical refer-
ence for the development of new feed ingredients and the fermentation of raw materials and lay the foundation for efficient and value-added uti-
lization of agro-pastoral waste resources.
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Table 1 The grouping of experimental animals

415 9> Rl
Group No. Test formula
XF 40 Control group CK 100% & FLHCA im B

MFLRE IR A Al
Experimental groups with A2

5% X2 B T +95% 5 HEC A Ak

109352 J T4+ 90% UL A TRk

adding chicken manure A3 15% W52% J BE 4+ 85% 5 FC & k)

fermentation A4 20%NGZE K FEYI+80% W HLRL A bkt
A5 30%353% & R+ T0% 5 LA R

REEEAARNRINRLS Bl 100% [ ECICHUED & iRk

2 Experimental groups B2 20% & ¥ A BLICHUIRC A Rk 80% [

with adding fermented B JChile & ikt
compound feed by VT R A TR +50% i
BCTURC &
pa BO%KREH R A TR +20% 4
BLTCHURC A T

BS  100% %% A ECIGHTRC & fa
BRI 2 RN C1 10% PR B RE 1 351+ 90% 5 FL I &
5 4H Experimental group gt
with adding S. cerevisiae
culture

R2 BELBYRREEER

Table 2 Quality identification results of chicken manure fermentation

JEE R Sensory traits

H{kF845 Physical and chemical indicators

EFEERR (LA T3EET) Nutritional indices (dry basis)

Materials g R Water H MUK C ?ﬁé . P £S48 . C*ﬂ}jlﬂﬂ?
Color Flavour content P Crude ash//% rude protein ure protein rude fat
% % % %
#E XL Z2E Fresh chick- 2 FER . . . . . .
#EXSFE Fresh chick- MAAE D, o] 58.27 6.62 13.89 26. 15 14.44 2.13
en manure
WK W) Chicken A R . . . . . .
BFEKEEY) Chick Ao, [i7gy 43.79 4.72 13.32 24.34 17.71 2.16
manure fermentation
TBH:3E845 Sanitary indices
1 ks N B Ao > -y KT
PR Material o o W I Sl 5, it AR
CFU/g Salmonella sp. Aflatoxin B, //pg/kg Vomitoxin//jg/kg Zearalenone//jug/ kg
X 2¢ Fresh chicken 8. 4x10° ++ + <10 <1 000 <500
manure
X% J ) Chicken — — <10 <1000 <500

manure fermentation

2.2 BEEBAEFERE R 3 AL IR EEYE IR
i, A1 FD A2 41 F B 134 H 3 43000 (0. 87+
0.024) F1(0. 88+0. 013) kg, 341755 T-Xf BALL (P>0. 05) 5 KWL
GR350 21 rh, B2 41734 H B E A s, (0. 92+
0. 02) kg, /=5 F X HRZH, BABH VR n— 2 Lo i1 & B f) Rk e dnl 2%
PEREMTY H I E, XUl B ECTEhOBL & R R R
B AR B — 2 M5 C1 4 (10% FRA I 1 55 57
Yi+90% # RUEL A 1RURE) J5 /9 H 34 4 (0. 86+0. 04) kg, 5% IR
HAHY (P>0.05) , . B 7 0 ] DR sk 5 v QR 7 B 35 32 40
AT L ) S B iRk

HIZE 4 R0, X0 26 K B A I I 4 b, HR B BB XY
FER BB LB BT 5 2 R R S, AL 41 H PR
15, 492, 90=0. 10) ke s KB RHA IS4 b, BL 21 H H5R
Bt e, B3 4 H R B R G; CL A RN
(2.930. 08) kg, 5 ML TC .3 22 57 (P>0.05) . KA LE
KT X FER T e 4R A LB A B0 T % i 4,
A3 4URHA FUER IR (3. 16+0. 07) o 25 ARG RHAS I 56 20
A FEIT X0 BRZE, Horh B2 4URHA HE B IR (2. 75+0.09)
XU EECTEHTAC & TR R T MU & DR TR T
BEE SR ISR C1RHA L 3. 42, 5XF IR 22 e AN
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Table 3 The weight gain situation of fattening pigs during the experimental period kg

o IHFE Initial weight K Final weight A R
Group JHE Gross weight 4 H Average weight JEHE Gross weight YT Average weight Average daily weight gain
CK 294. 00 49. 00+6. 76 645.50 107.58+7.23 0. 86+0. 02

Al 304.50 50.75+4.63 660. 00 110. 00+6. 46 0. 87+0. 02

A2 344.00 57.33+6.26 702. 00 117.00+7.58 " 0. 88+0. 01

A3 335.50 55.92+6.98 655. 00 109. 17+7. 12 0.78+0.05"

A4 284. 00 47.33+5.49 592.50 98.75£6.25" 0.76x0.01"

A5 224.00 37.33+6.76" 517.00 86.17+6.13" 0.72+0.03"

Bl 331.00 55.17+6.32 684. 00 114.00+7. 55 0. 87+0. 02

B2 193. 00 32.17£5.66" 566. 50 94.42+5.10" 0.92+0. 02

B3 2717.50 46.25+5. 86 574.50 95.75+6.01" 0.73+0.02"

B4 323.00 53.83+3.71 687.00 114.50+4. 96 0. 89+0. 03

B5 266. 50 44.42+5.58 583.50 97.25+6.64" 0.78+0. 03

Cl 371.50 61.92+6.93" 721.00 120.17+7.89" 0. 86+0. 04

T R HX IR (CK) 22 5 L 3 (P<0.05)
Note: * stands for significant differences with control group( P<0. 05)

F4 AWHEEEENEF ST 2.3 ZFWHELST B TIEREER 4.5 u/ke. GH
Table 4 Production performance statistics of fattening pigs during the 3.1 fﬁ/kg\ TAHy 1.92 kag\iﬁ 1. 55 ﬁ/kg R YE PR
experimental period JHEE I TR : X636 R 4 0. 80 T8/ ke, I BETEHL
P KNI S2TCF.3 S S T Bl 2. 22 T8/ ke, RIERLA BRL 1. 78 78/ ke, BSTIRE R 77
Group in feed consumption Al]():l Fe‘:g{fj‘m My 1. 50 flj/kg, T‘ﬁ'fﬂ@ﬂ%’[ﬂ*}%g’:fﬂ #% 2.20 f[}/kgo
CK 11(.%84 1 2;(5g 00  3.00:0.10 3.490. 09 MRS TR i, IR AR AL T, A2 A
Al 14.72 1184.98  2.90£0. 10 3.3320.08 iR, 423.59 JC, HO HEZH #1514, 09% 5 K e i) R As i
A2 15.22 1153.99  2.83=0.13 3.22+0.05 R4, B2 411 488. 87 JT, L Xt B4 5 31. 67%, 4
DLhmE oo T s omEam w s R
A5 25.40 994.27  2.44+0.07" 3.39+0. 12 2.58%,
B1 12.07 1171.93 2.87+0.07 3.32+0. 10 3 i':j'i/k\,
B2 15.62 1028.91 2.52+0.17" 2.75+0.09" P _ e "
B3 28.75 828.39  2.03:0.03°  2.79+0.07" TR SIS T] L Y B AR LA 1, % A A 8 A A
B4 27.06 1034.20 2.53£0.09" 2.840.08" BEA AN RIFREE (2 M0, FHSE 24 L 9] P SR 200 e 2 11 0 BB
o T RS e 20 P 2 DRI B M P 0 1022651 RS 1 2
VE: T R ATIRAL(CK) 2 5 535 (P<0. 05) FURAR R A R P i) SRS R B, B ROKT2h 20%
Note; * stands for significant differences with control group( P<0.05) B, o LA KPR RE 25 TC SR 2 B ), B RAA 3 R 1 ek e
*5 ZFNEEE
Table 5 The accounting of economic benefit
o5 FERHE _ W*Jriffl‘ ﬁﬂ-fé\ﬁl\ . Tkl ii{‘;ﬂﬁl/\ ii%f']?[f]
Group Feed consumption Feed unit-price Total price of feed Feﬁd (jost Grosi income GI”(ES Izroflt
kg Ju/ kg JC gt/ 3k ok Ju/ 3k
CK 1.225.00 2.20 2 693.29 448. 88 820. 17 371.29
Al 1 225.00 2.13 2 607.62 434. 60 829.50 394.90
A2 1 200. 00 2.06 2 470. 49 411.75 835.33 423.59
A3 1 100. 00 1.99 2 187.69 364. 62 745. 50 380. 88
A4 1 200. 00 1.92 2 302. 66 383.78 719. 83 336. 06
A5 1 175.00 1.78 2 090. 35 348.39 683. 67 335.28
B1 1 175.00 2.22 2 613.67 435.61 823. 67 388. 06
B2 1 075.00 2.14 2 295. 80 382.63 871.50 488. 87
B3 1 025.00 2.00 2 052.52 342.09 693. 00 350.91
B4 1 250. 00 1.87 2 336.62 389. 44 849.33 459.90
BS 1 175.00 1.78 2092.11 348. 69 739. 67 390. 98
C1 1.225.00 2.13 2 607.71 434. 62 815.50 380. 88




112 B A

2018 £

Ao FIRREAE ] 2% ~ 3% WA B A A R IR A KO,
TAMERCR B2, A K R RE AR AT, v DR R R, VLA
SR R B TR KR IS R AR RN 3% ~ 4% S 40 il 4
F (R 25. 0% ~33. 3% 1) KR 1) vl 4 & H 34 5, FRAIR
BHEFERAR SR A , DA & A %, Overland 27 BF5¢
KB, O FOAR PP S s o0 S008I S
T PRI i 17 T o, BB ALKV VR 7 v 4 TR 1) g o 4 Al %, I
PR R TR RIS AE B ST & B R R I 5%
4D TP e B 5 2 0 T L o O A PR R BB LI A R
S it e OGRS

24 TR RS S h R B VAU A R R AR 11, AT 42
o R 1P T A TR A R LR 1 T e, A AR A AR AT
o ARPROIE DT e R B R Y 15% %5
AR RUAC A TR FL iR, fH 30% 393 K e B A L
FC A GRpRH R g AR A H 5 R B DR (6 IR 4L SR A
2 S IR 2 K B AR 5% ~ 30% 1) H HUC A e e vl
FT0 o BE ) e e il R AR Bl 2 1 AR AR i P 2
Mt =R DR, B TR B R AR B 4 %) TV ek
AR AR, S T BB SR, 45 e T AR
RIS TGS R R B 2 AR P H ) A T
S RRZH K PRSI HE A9 by 20% s £ W 25 SR Fie A, T 4 v
HIER AR TR H 3, B R R R ek
JE A A BRG] 35 AR, 25 B 7 B A 1 A =P i A
Fenes " ARSE 109 I s R 8 SR R A D
BARRHY C1 ZURE P FAR T R AL, PR 0 T 10% B e £ 435
FEPRE A RUBC A TR S AT ATIY

WF5E &30, 72 B ARG H R s o & Wil ket n] 75—
SEFRRE FRRARRR AR ™ o T IE 2446 BT R A ARk P
TNINIE Y B B ) 2 AR ] 48 i B IO A I e D i 5 o
ARG A5 T AW, Bt 2 I R B0 i 2 AR e A B K
T RHA I S FRAK . MEBFNIESRE , A2 A1 B2 20 & A3 551
Ay 423. 59 JU A 488. 87 T, Ui HH 76 B IERE 1Y H AR 3 — a2
SO TRAE W A T DR R A% B R AR RDRE AR, B R A T
4 #ig

(1) B MR AN B 3 DR 2 75 I8 4 B R o, Xt
BRI A APERESF TN R A2, 385 2498 0 T A 8 B0 77
AR, FEZR B H R 58 4 T AR 000 3 A B il R T, R
INECBILA 5% ~30% A E . M FE A Inl il & Je A 25 57

B TR R AR SR A R N2 DAL AR 1 A R AR

FRAL AR S ARG AR 1) T AT ) ) Hi 5t
(2) RS A R IR 1 A 5.0

HRZH, H B AT 2 14 m, d II7E 3 A 1 R P s i — &

AR W R T R BE % I 0 BRI ARDRL AR, £ 18 22 B AL

f , M HABIESE OB P AT o
(3) H 10% Pms e 1 15 7 002 A RUBC & 1)k, il LA

LYfaPRA  FEIORHA 1L, $2 B 2 53

S 30k

(1] Dhalists, FHJE. BMEAAING & R E BRI [T ). & FHEE,
2005,27(3) :56-58.

(2] gm0 s T HE, 5. RS A TA RIS B IERCR 1], @
KRR, 1997,19(3) : 182-183,196.

(3] k&R, DMEHEMIEM TR P IR % S sy S AT [ D). dbat:
R AR, 2009,

[4] #0H. PR G RTINS R T R [ D] &
MO, 2014.

[5] 5 E. DRI A TS A B RS R 5T [ T]. 2ol im
#2,2016,22(8) :107-110.

[6] X2, BEHEHT, ok, 5. IRISRARE ISR T AR IE L ek

AN ]. fArs T, 2009,30(5) :38-39.

(7] R, A% D H. RS & AR R R LT 1. SRR AR RR],
2006(5) : 17.

(8] VM2, 5. BIRE TR RIEE 5 R n SR (1], st
T[l7,2005,26(3) :38-39.

[9] GVERLAND M,KJOS N P,OLSEN E et al. Changes in fatty acid composi-
tion and improved sensory quality of backfat and meat of pigs fed bacterial
protein meal[ J]. Meat Sci,2005,71(4) ;719-729.

[10] @VERLAND M,SKREDE A ,MATRE T. Bacterial protein grown on natu-

ral gas as feed for pigs[J]. Animal Sci,2001,51(2) :97-106.

[11] BRbE, B, 22004, . SRR NEERES 7 B R AR
KPS s ] rEpsHEE, 2017(7) < 1-5.

[12] BF7505%, HIEA. B At LR S a b R BRSO A s [ J ] FpiT
ZUEEPE,2016(7) ;184185

[13] SREERL, ML R AR, % 2 At E RIS oo va IEsE
PSSR LT ] (A oY, 2017 (16) < 1-6.

[ 14] JEmRAE HFTE, R5, 5. TChi AR AER A= B IR AR AERE e
BRI B R [ ]. shreisRasii, 2015,27(3) :870-
877.

[15] frTfE, 2o 2ol , . o antE Wy I AR SR REE
BRI GR LIRERI SN[ ] TRl 9T, 2017(18) <2124

[16] SCHEUERMANN S E. Effect of the probiotic Paciflor ® (CIP 5832) on
energy and protein metabolism in growing pigs[ J]. Animal feed science
and technology ,1993,41(3) :181-189.

(17] SKRN, T 2205 BRRERE IR A B2 AT B AR U I R B i A=
FMERE VBT S R R R E R R e [T ). s
Feaf1%,2016,28(11) : 3642-3649.

[ 18] XSHE WpfEse, T, % ERR P IR R TR R fs B A A
B R B AT L) ] (LRSS, 2013,34(5)
13-14.

[ 19] fATIE, 55, BT 1E, . M R & TR B S A R E
SRS S s iR T [ D] el &8HK,2010,36(3) 63—
64.

(k8% 102 1)
[9] ELDAR A,BEJERANO Y,BERCOVIER H. Streptococcus shiloi and Strep-

tococcus difficile : Two new streptococcal species causing a meningoen ceph-
alitis in fish[ J]. Curr Microbiol ,1994,28(3) ;139-143.

[10] PERERA R,JOHNSON S,COLLINS M, et al. Streptococcus iniae associat-
ed with mortality of Tilapia nilotica and T. aurea hybrids [ J]. Journal of
aquatic animal health,1994,6(4) ;335-340.

[11] PIER G,MADIN S. Streptococcus iniae sp. nov. ,a beta-hemolytic strepto-
coccus isolated from an Amazon fresh water dolphin,/nia geoffrensis[J].

Int J Syst J Syst Bacteriol ,1976,26(4) :545-553.

[12] ELDAR A,PERL S,FRELIER P E, et al. Red drum Sciaenops ocellatus
mortalities associated with Streptococcus iniae infection [ J ]. Dis Aquat
Org,1999,36(2) :121-127.

[13] EVANS J J,SHOEMAKER C A ,KLESIUS P H. Distribution of Streptococ-
cus iniae in hybrid striped bass( Morone chrysopsxMorone saxatilis ) follow-
ing nare inoculation[ J ]. Aquaculture,2001,194(3/4) :233-243.

[14] PEERTE, VPO, SO, . A IR K% A - R Y
RSN ] R R4, 2010,25(3) :210-213.



