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The Effects of Dietary Supplementation of Cysteamine
Hydrochloride (CSH) on Growth Performance and Digestibility
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Q 2% B A= Cysteamine hydrochloride (CSH)Ql Alm W A7} Foi7F S-849 it & A518of njx]+&=
FIFE 2] Al S=R=UT 1 Y Ross broiler 3 180 & FAIste] 3 7] AEAF 2442 3 ¥HEo0 =
92 20 4 Xttt A¥4HAE Control (Basal diets), CSH-1 (Basal diets+250 mg CSH/kg feed),
CSH-2 (Basal diets+500 mg CSH/kg feed) o2& TIRQISIATE. |4 27| 5919 49 AARHHT, AF, €9 A
T ARLTE, SHES BE AYAEE AlololA Zol7F UEhtA] Qigtth &4 719 A A7t Bt A
g0z Yt 4$, CSH-13 CSH-2 152 Control 153 Blwdto] AAZQ7-80] oo 7AEE Aoz
UEFETH(p<0.05). 3HH, CSHY At Wi A7t S-8A00 oM A& BSECREES, ted)ode 9T 7IA
A G= 20 R e §7189 42882 CSH-2 1&°] o] vlsto] w2 Ao & Uetgou, B4 |2
2= AFEHA FATHP0.1). & A+ e A= W 250-500 mg/kgS] CSH 7t Fo& S849 A=2818
4 {7E23ES MANE 5 AZS AR

s

Abstract This study investigated the effect of dietary supplementation with cysteamine hydrochloride
(CSH) on the growth performance and nutrient digestibility of broilers. A total of 180 one-day-old male
Ross broilers were allotted to one of the three treatment groups with three replications (20 birds per
replication). The experimental groups were as follows: control group (basal diet), CSH-1 group (basal diet
+ 250 mg CSH/kg feed), and CSH-2 group (basal diet + 500 mg CSH/kg feed). During the grower period,
feed intake, body weight, average daily gain, feed conversion ratio (FCR), and livability did not show any
variation among the treatment groups. On the other hand, a comprehensive evaluation of the finisher
period and the entire experiment period found that FCR was significantly improved in CSH-1 and CSH-2
groups as compared to the control group (p<0.05). The dietary supplementation of CSH did not affect
the carcass and meat percent (breast and leg muscle). Although there was no significant difference, the
digestibility of organic matter tended to be higher in the CSH-2 group than in the control group (p<0.1).
This study suggests that a dietary supplement with 250-500 mg/kg CSH can be effective in improving
FCR and the digestibility of organic matter in broilers.
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9] Ross broiler &3 200 & 3
HSoEE 6 YTt AHARS: SHGich
FAIF(169.16 g/bird)oll 24T 180 5 Aldsto]
open sided-floor pen (1.5 m*/pen)°ll 20 4/pen&
LA st A¥

52 Control (Basal diets),

Table 1. Composition of experimental diets

Basal diets
Items Grower Finisher
(7-21 d) (22-35 d)
Ingredients (%)
Corn 40.60 41.10
Wheat 18.00 18.00
Soybean meal 31.9 31.3
Beef tallow 5.90 6.60
Limestone 0.80 0.30
Dicalcium phosphate 1.70 1.90
Salt 0.25 0.25
Sodium bicarbonate 0.02 0.02
L-ysine(powder) 0.17 -
DL-Methionine 0.26 0.18
L-Threonine 0.07 -
Vitamin mixture” 0.10 0.10
Mineral mixture? 0.10 0.10
Choline(liquid) 0.15 0.05
Clopidol 0.05 -
Salinomycin - 0.10
Total 100 100
Chemical composition”
Moisture (%) 12.33 12
Crude protein (%) 20 19.5
Ether extracts (%) 7.73 8.44
Crude fiber (%) 3.78 3.75
Crude ash (%) 5.96 5.59
Ca (%) 0.89 0.74
P (%) 0.60 0.63
TMEn (kcal/kg) 3100 3150

Dprovided per kilogram of diet: Vit. A (12,500 IU), Vit. D3
(5,000 IU), Vit. E (70 mg), Vit. K3 (4 mg), Vit. B1 (Thiamine,
4 mg), Vit. B2 (Riboflavin, 8 mg), Vit. B6 (Pyfidoxine, 3.6 mg),
Vit. B12 (0.3 mg), Pantotenic acid (19.6 mg), Nicotinic acid
(70 mg); Folic acid (1.9 mg), Biotin (0.2 mg), Antioxidants
(25,000 mg). YProvided per kilogram of diet: FeSOs+H,O
(2,666.67 mg), MnSO+HO (3,225.81 mg), ZnSO4+H,0
(2,285.71mg), CuSO4'H20 (1,176.47 mg), CoSO4H20 (6.06 mg),
Ca (103)2 (15.87 mg), NaSeOs; (6.98 mg). MWalues are
calculated value and dry matter basis.
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CSH-1 (Basal diets+250 mg CSH/kg feed), CSH-2
(Basal diets+500 mg CSH/kg feed)9] 3 7/} 1FO=
W, 72t A OF 9 3 BEECoE vhE g 20460
bird/group)Z2 A5t
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Aol H7hE CSHE “-8A1E(Walcom Biochemical
Co., Ltd, shanghai, China)& ARSI 7|ZAlEE=
Lo} fFEkS 7|22 vigE e H, Table 10 U
Ebd Hl9} o] 84 27](Grower period; 7-21 9;
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k&g @ristltt. 4%k B7HE floto] A¥E 9 4
&g Adste] tiat AoJRA 3 U AlEAF T
I BHRS 7186k, A B st £40 ARES)
Aok AdE 292 A=R(70°C, 72 hr) F 45t
Cunniff (1995)[3019] ol ==t 2T E(Crude
protein), ZA¥(Crude fat), £4-3(Crude fiber), &
3 %(Crude ash)& EAsi9t. 7FRHAE
(Nitrogen Free Extract, NFE)9] A%, &, ol
ZA, 23, 2AF FFY = 1000014 Alste] Al
ARttt Zh JFAS] Ake2 tha3t 22 A4HA(2)
< oo AEstat

Dietary input — Fecal out

! o _ «
Digestibility(%) = ( Dictary input ) %< 100
V)

2.4 SHEAM

EAEALS SPSS (Statistical Package for the
Social Science, version 17.0)2] L8z EAHEA
(one-way ANOVA)E 53 A3 oH, p value
0.05015tY o BAA RoidS AR} AFIETE
O] Fo2 Tukey testsE o-&sto] AFHGS AA

si9ck
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CSH7} $-8A19 AJ4Hgol| A= aIE FESH|
9lste] Table 10 Uehd Biel o] 84 27|(Grower
period; 7-21 ¥&; CP 20.0%, TMEn 3,100 kcal/kg)
9} &84 3Z7|(Finisher period; 22-35 ¥¥; CP
19.5%, ME 3,150 kcal/kg)2 F-HE3to] CSHE Z4Z
250 mg/kg feed (CSH-1 group), 500 mg/kg feed
(CSH-2 group) £ 2& FFotal B4MdS B7IsHA
HTable. 2). 4 27| B2, ARAHF, AS, 435
A&, FCR, S48 BE AYPIF AfoloA f23t 2t
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Table 2. Effects of dietary supplementation of cysteamine hydrochloride on growth performance in broiler

chicken
Treatments”
Components Control p-value
CSH-1 CSH-2
Grower period (7-21 d)
Feed intake (g/bird/d) 8485 + 093 82.79 + 0.48 84.80 + 1.18 0.27
Body weight (g/bird) 911.33 £ 3755 934.00 + 37.22 951.75 + 16.79 0.69
Body weight gain (g/bird/d) 53.02 + 262 54.75 + 2.51 55.84 + 1.19 0.68
FCR? (feed/gain) 161 £ 0.08 152 £ 008 152 £ 001 0.57
Livability (%) 100.00 £+ 0.00 100.00 + 0.00 9833 + 1.67 0.42
Finisher period (22-35 d)
Feed intake (g/bird/d) 140.76  + 3.64 145.48 + 4.05 142.48 + 5.81 0.77
Body weight (g/bird) 1793.98 + 67.66 1961.28 + 56.53 194632 + 77.22 0.23
Body weight gain (g/bird/d) 63.05 + 228 73.38 + 224 71.04 + 434 0.12
FCR (feed/gain) 223+ 0.03° 198 + 0.02° 201+ 004 0.002
Livability (%) 98.33 + 1.67 98.33 + 1.67 96.67 + 3.33 0.85
Overall (7-35 d)
Feed intake (g/bird/d) 112.70 £ 2.14 11400 + 2.04 113.34 £ 3.55 0.94
Body weight gain (g/bird/d) 58.03 + 237 64.07 + 197 63.44 + 276 0.23
FCR (feed/gain) 195 & 005 178 + 0.03° L79 £ 0.02° 0.03
Livability (%) 98.33 + 1.67 98.33 + 1.67 95.00 + 2.89 0.49
PEFY 260.31 + 19.69 310.18 + 18.10 295.91 + 18.69 0.24

Data are Mean * SE. "Control: basal diet no other additives; CSH-1: basal diet supplemented with 0.025% CSH; CSH-2: basal diet
supplemented with 0.05% CSH. FCR, feed conversion rate; PEF, production efficiency factor
*dDifferent superscript letters denoted significant differences among each experimental group.

153} vlwste] CSH #7F 28(CSH-1, CSH-2)°] &
OfstA /A== R oE et p<0.05). AA AF7]
2B ARAHT, AT, YA, WAEE A
+ CSH 3710l o3t avhe= A Fekon, A=e
T892 749 CSH #H7tel oJate] fostAl A= et
(p£0.05).
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e
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8719 Abm o CSHE| H7PE =A1E 4 MR
o] Aakgo] vl R P Table 30 Lrerigich A%
F2 5 YA A% e vZHARE AAE 2A9) &

TS YePH =A48(Carcass percent, %)< & A
3 IFA F 67-68% 0], CSHE] H7tol
OfRt Apoli= UEhA] ottt ES, =AISHH Carcass
weight)oll A 7h&a o289 S| AAst= Hl&
£ et FLE(Meat percent, %) 3% 7SS
Control 715&°] 21.8%°]%.2H, CSH-13 CSH-2 1%
2 24.12 Control IFRT} A &4 YepgAvt &
AR {482 AF=A Aotk s FSE EIL
Control IF¥} CSH-1, CSH-2 1&°lA 22t 8.06,
8.18, 8.272 CSHA7} 1&°] thh w2 A€ UE
o, BAA 5942 TEEA EUHp»0.05).

Table 3. Effects of dietary supplementation of cysteamine hydrochloride on carcass characteristics in broiler

chicken
Treatments”
Components Control p-value
CSH-1 CSH-2

Carcass percent (%) 68.88+ 1.02 67.06+ 1.22 67.83+ 1.45 0.51
Meat percent (%)

Breast muscle 21.77+ 0.75 2411+ 1.35 24.12+ 1.52 0.26

Tight muscle 8.06+ 0.27 8.18+ 0.36 8.27+ 0.46 0.90

UControl: basal diet no other additives; CSH-1
CSH. The results were expressed as mean = SEM.

512

. basal diet supplemented with 0.025% CSH; CSH-2: basal diet supplemented with 0.05%
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Table 4. Effects of dietary supplementation of cysteamine hydrochloride on digestibility in broiler chicken

D

Treatments
Components Control p-value
CSH-1 CSH-2
Organic matter 7138 £ 0.23 71.67 + 0.73 73.28 + 0.50 0.09
Crude protein 57.49 + 1.35 57.67 + 1.38 58.69 + 0.95 0.77
Crude fat 70.89 £ 1.02 69.85 + 0.76 69.62 + 1.25 0.67
Nitrogen Free Extract 76.07 £ 1.71 77.04 + 121 79.01 + 095 0.35

UControl: basal diet no other additives; CSH-1: basal diet supplemented with 250 mg/kg feed CSH; CSH-2: basal diet supplemented

with mg/kg feed CSH. The results were expressed as mean + SEM.

3.3 A3f8
Table 49 CSHE| Fgo] §-8712] 23180 1%
= G ehiglch. CsHel kel i, A,

7HERAALEY A%Rgol= Ro% IS vAA g
v, f71E A2 CSHAE7 o8 F7lohe A%
= HoFQUtH(p<0.1). 3], A= kg T 500 mg9]
CSHE #°J8t CSH-2 &9 A%, A4 /4<
A=A LA 2ty 7H8 A AE 0] A5Hg0|
Control & tiH] 2t} 1.29} 2.9% w2 £502 4
Bon, f71& 4889 4%l Control 15 thH]
1.9% 7HA=l= B UERAATHp=0.09).

S2AE HAoR CSHY H 7t AAHAg
A= JFS Brketa, Als Wl A3 A7t
S5 2R flste] =AUt CSHe H7bsk=
SEAE o= 3 BA9 AFoA HEHA Ltd
52(40-200, 1200-1800 mg/kg)[7, 24-26, 281E 7|
07 Atm Y 2507 500 mg/kgl 2 Aot
&2 AFolM= CSHE S8A9A 338 45 4
371(22-35 I¥)ollAl FCRY F33t AAEIE Eof
ot A A7t B9t 29E S0 R Brigt
7A%el= FCRY WAzt W=t ojet 22 2
Ih= 34 Joq(18], =HA[20, 211, BA[22], A=A [23]
oF 7o AABTEL JAlo Rz 3t AFoA CSHO| B
o] 7h50] Ag el 7191 4= rhar B gk A
=3 A5t A 97 S84 R CSH
9] a3 ZARE Nunes 5(2012)[71% Yang 5
(2000)[24]19] A= CSHY F5°] 54 +71(21-42d)
<ol FCRo] 7RA=ictar B agh vh Qlth. sA|gL
Yang 5(2006)[24]= 60, 90 mg/kg feed =52] CSH
S8 FCROl 3= mIAAl &2 W, 120 mg/kg
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feed ol A= FCRE 7NAAAIXIH AL BstgiTh olek
22 A= 60-80 mg/kg feed +52] CSHY &+0]
FCRE /WAt B3t Nunes 5(2012)[719] I+
ARte Z3tolth. Adb Yang 5(2006)[2412 150
mg/kg feed 52 CSHO| 332 FCRo| #35Zo=z
283t B arsiedrt,

CSHO| 52 gt YA Yf 28~ Somatoststin®]
EHE ZAA7]= AoltH8]l. Somatoststine WA
e 2R B89 e AAAZHA CSHel g3t ol
9] BYsty A2 A=K 719 = ke 4
A SITH31, 32]. SHAIRE, o]eF 22 CSHY AAAel &

o S5l & A7 Afore dFTAF H
Aag Al Hoke YehA] gten, =AE 3

589 ASolA= CSHY g0l oJgt Ml =
2] skt ojet 22 AF= Nunes 5(2012)[719] A+
olA] CSHY FHol S8A49 dF5A=Z 7HF9
H|&9] Biglol= IS PR Gt Bargk ZAatet
AxJsteict. ¥HA, Yang 5(2006)[24]19] AF-Edte=
60-90 mg/kg feed 2] CSHY 332 LFTAHF
= 3A F7HXITL Baigk v Qlof, AR Atel
oA AJolgt Axpr} HYE Q. B A3e] Axfe= o]
213t =0l QlojA] Al= Y] CSH 500mg/kg st 4+
9] 27t goje dESAFl ¥FE AR gt
FFE ARSI

Somatostatini= HoIAS] 7tAE™ 9 FAk, H 4
3849l pancreatic H|E A5, 0|2t tl&Eo] &
9] 5T ¥ Ao RO] N FFE Aot A
oz dHA rHi4, 15]. ¥, CSHY IF2
Somatostatin®] £HE AA5t] JY49 Aslel T4
E AT ¢ o= A0E dEA Stk 88412419 A
AB21E WEez 3t AFold 4 60-90 mg/kg

feed®t 100 mg/kg BWS] =02 CSHE 3% 2
o AL AFNA AsStaA(Protease, Amylase,

Lipase)®] i8] 9 24 S71o] axpzjolzhs g Ko
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glon o3l Fit= AFE8S ZUINACEN V=
4 ABAG el 71018 4= ok AQKEE v Qirt £
AFoA= CSHE A= W 500 mg/kg =502 H7}
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Sh= SAZ AAE 4 Ut
5. 28
ool AME FH E W, S84 A= W
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71085 2297 ©]%) B Aol £&S A AN
& 9l Aow ehton, ool g AW 4518 ¥
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34 W CSHE] Somatostatin JA] 282 123 of
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1 AZHEY ARFos B 0:]__,LJ: Ab& W) CSHe A7}

Fo7t 884 9] AlRelE &S JfATo A A
Fol 719g & Ave Ae A9 EI
250-500 mg/kg feed 2] CSHO| 55l 29t ¢+
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