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Abstract
Chethanond, U.', Watanasit, S.!, Towatana, N.” and Prommeung, P.’
The effects of “Beijing grass” in diet on egg performance, egg quality,
humoral immunity and carcass characteristics in Japanese quails
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 2) : 611-622

Beijing grass (Bj. grass: Murdannia loriformis) is widely used in patients and was found to have
pharmalogical effects as immunomodulator and anticancer. Thus, we aimed to demonstrate its effects in quail
as a model for poultry application. We evaluated the performances using Bj. grass in diets of laying quails
aged 7-12 weeks, namely, (1) egg performance, (2) egg quality, (3) humoral immunomodulation and (4) car-
cass characteristics.

The performances in laying quails were studied using 244 seven-week-old female quails which were
left from feeding diets containing Bj.grass during growing period and were maintained in the same treat-
ments. The experiment used a completely randomized design and animals were divided into 5 treatments
consisting of 4 replications with 12-14 heads each. Quails were assigned to each dietary treatment as follows:
No Bj. grass and no vaccination (control) (T1), No Bj. grass and vaccination (T2), Bj. grass 3% and vaccina-
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tion (T3), Bj. grass 6% and vaccination (T4), control diet and 10% Bj. grass juice (w/v) and vaccination (T5).
These birds were boostered with Newcastle disease vaccine at 7" week after the first vaccination in the grow-
ing period. Approximately 25 % of quails were bled for determination of packed cell volume, gamma globulin
levels and ND-HI titers. All quails were put to sleep at 15 weeks to carcass characteristics examined. We found
that Bj. grass could be used as high as 6% in the diet without abnormal clinical signs. It was noticed that 3%
Bj. grass tended to yield best performances among Bj. grass formulated groups (T3 and T4) and Bj. grass
juiced group (T5) but showed no differences from the control group. (P>0.05). There were no differences in
packed cell volume and gamma globulin level. ND-HI titers of Bj. grass 3% (T3) were higher than other
groups (2.33 + 1.97 log,) but did not reach protection level. For carcass characteristics, there was a dose-
related reduction of abdominal fat. (P=0.000)

Key words: Beijing grass, Murdannia loriformis, Japanese quail, egg performance,
egg quality, immunomodulation, carcass characteristic
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“Beijing grass” on egg of quails
Usa, C., et al.

Table 1. Composition and nutrient contents of quail diet during 7-12 weeks (% as fed basis)

Ingredients Control 3% Bj. grass 6% Bj. Grass
1. Bj. grass 0.00 3.00 6.00
2. Ground corn 51.43 54.95 55.06
3. Soybean meal 24.87 25.78 23.65
4. Oyster shell 6.88 6.90 6.95
5. Coarse rice bran 6.50 4.00 3.34
6. Fine rice bran 5.00 0.00 0.00
7. Fish meal 3.00 3.00 3.00
8. Dicalciumphosphate 1.09 1.09 0.69
9. Salt 0.30 0.30 0.30
10. Lysine 0.23 0.26 0.29
11. Vitamins' 0.25 0.25 0.25
12. Minerals® 0.25 0.25 0.25
13. DL-methionine 0.20 0.22 0.22
Feed cost per kg. (baht)’ 12.36 25.44 36.15
Calculated nutritional components
Metabolizable energy 2850 2850 2850
(ME) Kcal/kg
Protein 20.00 20.5 20.00
Fiber 6.16 5.57 5.85
Calcium 3.60 3.63 3.51
Available phosphorus 0.48 0.50 0.44
Lysine 1.37 1.40 1.37
Methionine 0.58 0.60 0.58

'Vitamins (g/kg) : vitamin E 2.00; vitamin K 0.04; riboflavin 0.40; pantothenic acid 1.10; niacin 5.50;
vitamin B12 1.90; choline chloride 254.90; biotin 0.20; folic acid 0.05; thiamin 0.18; pyridoxine 0.26
*Minerals (g/kg): magnesium oxide 85.92; manganese sulphate 17.54; zinc oxide 7.47; copper sulphate 3.13;

potassium iodide 0.05

*Feed cost (b/kg): 1 = 6.00, 2 = 11.30, 3 = 3.60, 4 = 5.00, 5 = 5.85, 6 = 19.00, 7 = 6.80, 8 = 5.00, 9 = 100.00,

12 =120.00, 13= 50
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Table 2. Production performance of quails fed diets containing varying levels of Bj. grass (aged 7-12 weeks)

1 control 2 .Control 3 Bj.grass 4 Bj.grass 5 BJ grass
diet+vac. 3% + vac. 6% + vac. juice + vac.

No. of birds 33% 47 37 34 47
No. of eggs 972 1381 1021 984 1309
No.of eggs / bird 29.5 29.4 27.6 28.9 279
Total no. of eggs (g) 10441.4 14241.8 10898.0 10020.5 13639.5
Average weight / egg (g) 11.00 £ 0.6 10.67 + 0.4 11.14 £ 0.48 10.89 £ 0.5 10.80 £ 0.7
Total egg mass (g) 3646.2 3638.3 3764 3025.3 33974
Egg production (%) 88.3+2.6 86.4+5.1 82.0+0.7 84.5+7.9 82.7+8.5
Feed intake (g)/ bird 12973.3 £ 1319.1 14550 £ 821.7 13950 £ 1184.6 13570 £475.7 14155 +733.1
Feed conversion rate (FCR) 3.14+0.3 348+04 3.19+0.1 3.37+0.3 348+04

*There were 3 replications in the treatment.
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Table 3. Egg quality of quails at 8" week of age (1" measurement) and at 10" week of age (2" measurement)’

. . . Ave. egg shell .
E: Ik col Whit: d E Ik ind Haugh unit
gg yolk colour ite egg index gg yolk index thickness (mm.) augh uni

Egg weight (g)

Time

Treatment

128.42+1.79
125.27+0.71

116.34+1.70

0.19+1.98

0.49+0.03 0.17+0.01

0.48+0.01
0.48+0.01

0.11+0.02 0.11+0.01
0.09+0.02 0.08+0.01

6.31+0.47 6.31+0.75

11.53"+0.55 10.78+0.40
10.63+0.98  6.88+0.63

10.57°+0.27

1 control

116.29+1.98

6.69+0.13 0.46+0.02 0.20+0.02 0.18+1.07

2 control diet + vac.

114.03£1.63 125.25+1.88

0.19+1.68

0.08+0.01 0.09+0.02 0.47+0.01 0.48+0.02 0.19+0.01

6.63+1.09 6.94+0.88

11.05+0.52

11.24°+0.48

3 Bj. grass 3% + vac.

125.89+1.95

115.73+0.92
114.84+1.85

0.19+0.02  0.19+0.40

0.50+0.00  0.47+0.01

0.48+0.01

0.09+0.02 0.09+0.02

10.60+0.50 7.88+0.75 6.81+1.38

10.84+0.33

10.58°+0.17

4 Bj. grass 6% + vac.
5 control diet +

128.22+1.08

0.18+1.23

0.47+0.02  0.19+0.01

0.09+0.02

7.00+0.65 5.75+0.54  0.09+0.01

11.34°+0.53

Bj grass juice + vac.

"Means within each column not sharing a common superscript are significantly different (P< 0.05)
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Table 4. Packed cell volume (PCV) compared between growing quails (aged
3 weeks) and laying quails (aged 9 weeks)

Treatment

Growing quails at 3 weeks Laying quails at 9 weeks
[average (%) (n)]

[average (%) (n)]

1 (control)

2 (control diet + vac.)

3 (Bj. grass 3% + vac.)

4 (Bj. grass 6% + vac.)

5 (control diet + Bj.grass juice + vac. )

37.0 2.0 (26)
35.1+£2.3(31)
38.5+0.4(27)
35.6 £0.5(29)
36.9+1.5(30)

42.0 1.8 (12)
42.0 + 4.1 (12)
42.0 1.8 (12)
38.7+1.9(12)
41.0 £4.3 (12)

Table 5. Determination of humoral immunity compared between growing quails (aged 5 weeks)

and laying quails (aged 9 weeks)

growing quails (aged 5 weeks)

laying quails (aged 9 weeks)

Treatment v globulin ND-HI titers (n) Yglobulin  ND-HI titers (n)
(mg/ml) (mg/ml)
1 (control) 96.9 0.07 log, £ 0.37 (29) 82.3 0(11)
2 (control diet + vac.) 93.7 0(32) 112.5 0.70 log, = 0.90 (10)
3 (Bj. grass 3% + vac.) 97.5 0.125log, £ 0.55 (32) 103.75 2.33 log,+ 1.97 (12)
4 (Bj. grass 6% + vac.) 101.5 0.07 log, +0.25 (32) 109.3 0 (10)
5 (control diet + Bj.grass juice + vac. ) 102.2 0(32) 105.1 0.04 log, = 0.81 (11)

ND-HI titers shown in log, as geometric mean titers + SD
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Table 6. Carcass characteristic of female quails fed diets containing varying levels of Bj. grass

(aged 15 weeks) '

Treatment
P-value 1 control 2 Control 3 Bj. grass 4 Bj. grass 5 Bj. grass
diet + vac. 3% + vac. 6% + vac. juice + vac.

No. of birds 15 15 16 16 16
Live weight (g) 0.574 156.05+17.2 15322+ 143  147.36 +6.8 153.88+ 143  154.14 + 139
Uniformity (%) 0.465 89.0 90.6 954 90.7 91.0
Carcass weight after
removed feather (%) 0.204 86.73 +4.7 89.60 + 4.0 89.31+23 89.41+39 87.78 +4.6
Carcass weight after
removed neck and
shank (%) 0.497 78.88+ 8.1 80.66+ 3.6 80.09+2.3 79.05+4.2 77.65+4.5
Carcass weight after
removed internal
organs (%) 0.248 51.51+4.6 54.45+3.6 53.01+3.8 52.08+4.5 52.18x3.1
Abdominal fat (%) 0.000 243'+ 1.6 N.A. 0.66"+ 0.5 0.49"+ 0.3 0.64"+0.29
liver weight (%) 0.203 3.48 +0.6 3.53+0.6 3.17+£0.6 34+0.8 34+0.8
Heart weight (%) 0.511 091 +0.1 0.83+£0.1 0.85+0.2 0.81+£0.1 0.85+0.1
Spleen weight (%) 0.213 0.12+0.1 0.10 £ 0.1 0.13+0.2 0.08 £0.03 0.01 £0.1

Weight of carcass and organs were compared with weight of live bird and shown in percentage
'Means within each row not sharing a common superscript are significantly different (p<0.05)
Uniformity was calculated from [100-CV] of weight of live bird (%)

CV = Coefficient of variation = standard of deviation

mean
N.A. = not available
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