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Effects of composite vitamin nanoemulsion on growth
performance and immunity in broilers

ZHANG Wen-juan, OUYANG Wu-qing, HU Shuai, LIU Wei, WANG Jing

(College of Veterinary Medicine , Northwest A&F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective)] The research was to study the effects of composite vitamin nanoemulsion on
growth performance and immunity of broilers. [Method] Four hundred one-day-old Arbor Acres chickens
were randomly grouped to four treatments consisting of five replicates of 20 chicks(half male and half fe-
male). On the basis of basal diet,we studied the effects of drinking water without (control) composite vita-
min nanoemulsion and with three dosages of composite vitamin nanoemulsion of 1 000 times( [ ),2 000
times( [[ ),5 000 times(]l[ ) dilute solution on growth performance and immunity in broilers. [Result] The
results showed that in the | group the number of dead chickens and feed/gain decreased and slaughter
weight increased,and there were significant differences (P<C0. 05) ; Serum albumin and alkaline phospha-
tase levels in the | group were siginificantly higher (P<C0. 05) than that in control group,and the total
cholesterol and triglyceride content in every test group decreased compared with the control group,but the
difference was not significant (P>>0. 05) ; ND HI titers had no significant difference (P>>0. 05) in every
group, T-lymphocyte percentage in the | group were significantly (P<C0. 05) higher compared with that

of the control group; Semi-eviscerated percent in every test group was higher than that of the control
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group,and there were significant difference (P<C0. 05) ; Full-eviscerated percent, pectoral rate, thigh rate

and muscle rate in the | and [ groups were significantly (P<C0. 05) higher than those of the control

group; In group 1 the redness of chicken was significantly (P <C0. 05) lower and the yellowness and

brightness were significantly (P<C0.05) higher than that of the control group; The immune organ index

had no significant difference (P>>0.05) in every group. [Conclusion] To some extent,composite vitamin

nanoemulsion can be used to increase the growth performance and immunity in broiler, and it has a wide

range of application prospect in the aquaculture industry.

Key words: broiler ; composite vitamin nanoemulsion; growth performance;immunity ability
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Table 1 Composition and nutrient levels of basal diets (air-dry basis)
o Jﬁﬁé—}éﬂ(/% Ratio A A %?%/KEF Nutrient level A
Ingredient 1~21 Hi 22~42 Hi Nutrient 1~21 A 22~42 Hi
1—21-day-old 22—42-day-old 1—21-day-old 22—42-day-old
%% Corn 58. 00 61. 20 ClEE/ (MJ » kg ) ME 12. 40 12.74
WK Wheat middling 2.00 2,00 MBI R/ (g » ke 1) CP 210. 00 190. 00
¥ Soybean meal 26. 50 25.00 45 /(g e kg1 Ca 8.68 8.52
k1 Cottonseed meal 3. 00 3.00 B/ (g kg ) TP 6. 40 5.97
3 M1 Rapeseed meal 2.50 2.50 fi &R/ (g« kg™!) Lys 12.02 11. 37
FEAE A K Corn gluten meal 3.50 0.68 ERMR/ (g kg ') Met 4,67 4. 38
CaHPO, 1. 40 1.21
£ ¥ Limestone 0. 35 0.46
frih Salt 0.25 0. 25
NaHCO; 0. 20 0. 20
K5 Soybean oil 1. 30 2.50
e K WIR K Premix 1.00 1. 00
&1t Total 100. 00 100. 00
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Table 2 Effect of composite vitamin nanoemulsion on growth performance of broilers

o 3] Hit/d B R/ % HRER/(ged™) HEFRE/ (g d™D) B B E R/ g
Group Age Death rate ADFI ADG F/G Slaughter weight
1~21 1 37.0040. 45 25.1741.33 1.4741.54
1 22~42 0 139.0040.75 a 64.65+1.69 a 2.15+1.83 a 1886+2.43 a
1~42 1la 88.00+1.05 ¢ 44.9140.58 ¢ 1.9640.95 ¢
1~21 2 38.3641.03 24,2841.20 1.5840.47
1 22~42 1 144.93%+0. 31 ab 64.134+1.17 a 2.2640.72 ab 1856+1.69 a
1~42 3 ab 91.6540.47 ¢ 44,2040.08 ¢ 2.07+1.08 ¢
1~21 4 39.924+1.37 23.76+0.18 1.6841.45
1 22~42 2 147.254+1.78 b 64.0240. 66 ab 2.30+£0.91 b 1 843+2.58 ab
1~42 6 b 93.2941.02 cd 43.8940.73 cd 2.13+1.27d
1~21 5 39.38+0. 46 22.63+1.34 1.7440.05
Zi:latrégl 22~42 3 153.2940.58 b 63.87+1.85 b 2.40+£1.14 b 1817+£1.02 b
1~42 8b 96.3440.09 d 43.254+0.32d 2.23+0.37d

T« 7 — H R G BE R SRR e A NG FRERORfE P=0.05 K P EZRBHE. K4,

Note:In the same age and row different small letters stand for significant difference( P<C0. 05). Table 4 is identical.
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Table 3 Effect of compsite vitamin nanoemulsion on HI titre of Newcastle disease and percentage of T-lymphocyte in serum

21 Hi% 21 days old 42 H#® 42 days old

%’H%’J B HI g B2 T 4k B 40 1t i/ 26 B H i T 4k B 40 0t i/ 26
Group (b ND Percentage of (b ND Percentage of
ND HI titre T-lymphocyte ND HI titre T-lymphocyte
1 2.76+0.57 42.3040.50 a 2.57+0. 34 52.03+0.72 a
1 2.53740.45 41.8740.67 ab 2.514+0.42 51.24+0.58 b
| 2.36+0.28 41.24%+0.38 b 2.35+0.15 50.3640. 63 be
X} HE4H Control 2.2540. 36 40.17+0.28 b 2.28+0.35 49.46+0.49 ¢

L RVBIR B R A R /NS R # FRE P=0.05 K F 2R W%, £5,6 .

Note:In the same row different small letters stand for significant difference(P=0.05). Table 5 and 6 are identical.
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Table 4 Effect of composite vitamin nanoemulsion on blood biochememistry index of broilers

TAERR W A . , , SME =g/ A/ 7/
am uwa mow  mw  wew  SEA/ aEn s UL Gl el
Group Days (U-L"1H) (U«L1) (UL TP ALB GLO L1 LD LD LD

AST ALP GGT CHOL TG GLU UA

I 21 215.09  246.17 a  14.20 51.13 18.98 a 37.02 1.82 3.35 11. 87 0.25
42 245.30  290.05c¢  16.68 53.09 22.14 ¢ 36. 95 3.21 3.72 10. 69 0.28

I 21 210.15  208.50 12.69 50. 67 16. 36 35. 69 1.94 3.56 12.23 0.29
42 230.32  275.24 15.78 52. 34 20. 37 36. 21 3.42 4.25 11.87 0.35

I 21 193.20  198.95 11. 67 48.79 15.09 33,71 2.65 3.78 12.95 0. 30
42 227.34  273.40 12.05 50. 23 17. 04 35.67 3.85 3.96 10. 49 0.33

%I B2 21 185.26  205.07 b 10.54 45.56 12.78 b 35.76 2.98 4,07 12.23 0.28
Control 42 226.72  262.02d  11.57 49.53 15.20 d 34.33 3.76 4,88 13.01 0.37

2.3 ERBEZINARIANABEELRENFZIE R K 35 (P<0. 05) 5 T4 M4, 4 v e
HIZE 5 AT, 25 IR NG 2 o JBE R A A< R ILAR R PR AR R R L T 4B
UL R LS R P R e T R ol (P<T0. 05) i X A .

£S5 SEAUEFTNRIANABEELENRIT

Table 5 Effect of composite vitamin nanoemulsion on slaughter performance of broilers %
M Y 7 R A =
a5 R N WL B T
. Semi-eviscerated Full-eviscerated -
Group Pectoral rate Thigh rate Muscle rate
percent percent
1 90.27+1.17 a 69.72+0.73 a 23.05+1.57 a 25.847+0.78 a 48.89+1.21 a
I 89.4540.35 a 62.5440.56 b 22.37%1.23 a 25.1440.35 a 47.5140.94 a
il 82.684+2.50 b 60.12+1.03 ¢ 21.9440.24 b 24.67+1.33 b 46.6141.87 ab
X HE2H Control 80.31+1.23 ¢ 59.56£2.03 ¢ 21.164+0.95 b 24.43+0.59 b 45.594+2.01 b

122 6 AT RN A3 0 2 X0 i JUURTBR LA IBORE L2 KRS X IR AH 25 S R 3 5 S3 A L B T ZH X
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Table 6 Effect of composite vitamin nanoemulsion on chicken quality of broilers
%/
15 e R /N RoKH/ % o e s
- . Water loss .
Group Category Tenderness rate Redness Yellowness Brightness
I M jJL Pectoral 24.6940. 25 40.8640. 22 —1.07%£0.09 9.25+0.98 43.17+1.02
KR AL Thigh 18.10+£0. 56 43.2140. 38 4,87%+0.25 a 6.034+0.75 a 51.89+0.32 a
I Hi WL Pectoral 25.0341.14 41,0541, 44 —1.35+1.55 9.1040. 37 42.7640.85
i L Thigh 18.5140. 68 43.894+1.79 5.10+1.56 5.64+1.42 51.0941. 30
1 Jifg WL Pectoral 25.3740.53 41.5740.58 —1.79£0.76 8.95+1.77 42.0340. 29
B AL Thigh 18.84+1.22 44, 2540. 33 5.38+0.39 5.08+0.89 50.5940. 25
wtrag ML Pectoral 25.80+1.43 41,8841, 37 —1.0140.71 8.5141.32 41,1941, 37
Control i L Thigh 18.9140. 65 44, 5640. 60 5.77+1.32 b 4.924+1.08 b 50.09+1.17 b
2.4 ERHLEEMNXIAVNABEERERHNZ (B A A1) 2 FG 4 8 K (B3 11T 4L 40 ) L B8k 48 %50, i
LG JUE 5 8% 18 0 B L (H 22 52K 2 (P=>0. 05), 3
M2 7 mL, A 2 Y B R AR BB R R B G R AE R AR FLAE IR R XY 1 e AR B TR AL
KT EREEEMRIAVNABREREERNZMN
Table 7 Effect s of composite vitamin nanoemulsion on the immune organ index of broilers %
215 i Hi 4 51 5 J0E 48 % PR i JIg 0k 4 % JHF HE 46 %k
Group Thymus index Kidney index Bursa index Spleen index Liver index
1 6.10+1. 27 7.4840.58 2.80+0. 35 1.754+1.02 21.75%1. 36
Il 5.58+0. 24 7.06+0.57 2.19+1.28 1.3040.75 21.2640.91
ik 5.50+1.05 6.74+0.58 1.8340. 26 1.2741.17 20.9040. 65
*F &2 Control 5.02+1. 36 6.75+1.02 2.184+0.79 1.1740. 86 20.7440.43
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