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Abstract
Chethanond, U.l, Watanasit, S.l, Prommeung, P." and Towatana, N
The effects of “Beijing grass” in diets on growth performance,
humoral antibody and carcass characteristics in quails
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 2) : 597-609
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.

Pharmacological study on Beijing grass (Bj. grass: Murdannia loriformis) showed immunomodulator
and anticancer activities. Thus, the effect of Bj. grass in diets was investigated in Japanese quails (aged 0-6
weeks) on growth performances, humoral immunity and carcass characteristics.

708 1-day-old quails (Corturnix type) which had no vaccination program were used in this study.
They were experimented using completely randomized design and were divided into 6 treatments consisted of
4 replications with 27-31 heads each. The treatments were assigned as follows: Treatment 1 (T1) no vaccina-
tion and no Bj.grass, Treatment 2 (T2) vaccination and no Bj.grass, Treatment 3 (T3) vaccination and 3%
Bj.grass, Treatment 4 (T4) vaccination and 6% Bj.grass, Treatment 5 (T5) vaccination and 9% Bj.grass and
Treatment 6 (T6) vaccination and 10% Bj.grass juice (w/v). Vaccination program by 1) Newcastle disease +
Infectious Bronchitis and 2) Pox were given at 1 and 3 weeks. Approximately 25% of quails were bled for
determination of packed cell volume, gamma globulin levels and ND-HI titers. All male quails were put to
sleep at 6 weeks. The results showed weight gain in the 3" week was different in treatments using Bj. grass
and treatments using control diet which body weight gain reduced when the level of Bj. grass increased
(p <0.05). During 4-6 weeks no difference in growth performance was found (p > 0.05). It was noted that not
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more than 6% Bj. grass could be used in quail diet without abnormal clinical signs. However, the more grass
showed the tendency of poor weight gain. There were no differences in packed cell volume or gamma IgG
level and ND-HI titers did not reach protection level. For carcass characteristics, Bj. grass 3% in diet gave the
best carcass characteristics. (p < 0.05) In addition there was a dose-related reduction of abdominal fat (P=0.001).

Key words: Beijing grass, Murdannia loriformis, Japanese quail, growth performance,
immunomodulator, carcass characteristic
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Figure 1. Beijing grass (Murdannia loriformis)
A = A clump of Bj.grass
B = A flower of Bj.grass
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Table 1. Composition of quail diets during 0-3 weeks (% as fed basis)

Ingredients Control Bj. grass 3% Bj. grass 6% Bj. grass 9%
Bj. grass 0.00 3.00 6.00 9.00
Ground corn 53.27 53.95 54.60 52.30
Soybean meal 33.98 33.00 32.05 31.58
Coarse rice bran 6.50 4.00 1.39 0.00
Fish meal 3.00 3.00 3.00 3.00
Dicalciumphosphate 1.00 0.87 0.70 0.60
Opyster shell 1.00 1.00 1.04 1.12
Vitamin' 0.25 0.25 0.25 0.25
Mineral? 0.25 0.25 0.25 0.25
Salt 0.30 0.30 0.30 0.30
D-L methionine 0.27 0.17 0.18 0.19
Lysine 0.18 0.21 0.24 0.27
Oil 0.00 0.00 0.00 1.14
Total 100.00 100.00 100.00 100.00
Cost per kilogram? (baht) 13.06 25.71 32.24 36.24

Calculated nutritional components

Metabolizable Energy (Kcal’kg) 2,900 2,900 2,900 2,900
Nutritional From From From From From From From From
components calculation analysis calculation analysis calculation analysis calculation analysis
Protein (%) 24.00 23.63 24.20 22.59 24.00 22.97 24.00 22.65
Fiber (%) 6.83 3.11 6.60 4.08 7.10 4.16 6.83 4.64
Calcium (%) 1.00 1.04 1.10 0.96 1.00 1.04 1.00 1.04
Available phosphorus (%) 0.47 0.58 0.50 0.62 0.46 0.57 0.47 0.56
Lysine (%) 1.56 1.60 1.56 1.56
Methionine (%) 0.58 0.60 0.58 0.58

Fat (%) 3.76 3.84 3.87 4.53
Ash (%) 5.69 6.61 6.93 7.29
Moisture (%) 10.78 10.53 10.52 10.25
Density* (g/cm?) 0.61 0.57 0.55 0.52

'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
3Feed 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
‘Density (D) = M (weight of Bj.grass)

V (volume of Bj.grass)
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Table 2. Compostion of quail diets during 4-6 weeks (% as fed basis)

Ingredients Control Bj. grass 3% Bj. grass 6% Bj. grass 9%
Bj. grass 0.00 3.00 6.00 9.00
Ground corn 63.22 63 64.54 65.15
Soybean meal 22.78 23.2 20.88 20
Coarse rice bran 8 4 2.74 0.01
Fish meal 3 3 3 3
Dicalciumphosphate 0.9 1.5 0.66 0.54
Oyster shell 0.86 1 0.89 0.98
Salt 0.3 0.3 0.3 0.3
Vitamin' 0.25 0.25 0.25 0.25
Mineral? 0.25 0.25 0.25 0.25
Lysine 0.22 0.22 0.27 0.3
D-L methionine 0.22 0.28 0.22 0.22
Total 100.00 100.00 100.00 100.00
Cost per kilogram?® (baht) 12.37 2542 32.04 36.15

Calculated nutritional components

Metabolizable Energy (Kcal’kg) 3,100 3,100 3,100 3,100
Nutritional From From From From From From From From
components calculation analysis calculation analysis calculation analysis calculation analysis
Protein (%) 20.0 18.11 20.00 18.41 19.50 18.54 19.50 18.22
Fiber (%) 5.33 4.08 5.61 3.95 5.73 4.33 5.46 4.02
Calcium (%) 0.90 0.81 1.18 0.98 0.90 0.79 0.90 0.84
Available phosphorus (%) 0.46 0.57 0.50 0.61 0.44 0.52 0.44 0.46
Lysine (%) 1.30 1.30 1.29 1.29
Methionine (%) 0.62 0.67 0.58 0.58

Fat (%) 4.60 4.53 4.24 4.33
Ash (%) 5.73 6.34 6.11 6.34
Moisture (%) 10.66 10.63 10.62 10.60
Density* (g/cm?) 0.58 0.55 0.52 0.49

'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
‘Density (D) = M (weight of Bj.grass)

V (volume of Bj.grass)
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Table 3. Feed intake, body weight gain, feed conversion rate and cost of feed of quails fed diets
containing Bj. grass (age 0-3 wks)!

No. of Initial Feed intake = Body weight Cost
Treatment quails  Weight (g) (g/bird) gain FCR (b/ bird)
(birds) (g/bird)
1 (control) 119 22834+ 1.9 7227 £1.4 3.16 £0.1 2.98
2 (control diet + vac.) 117 22530+ 16.0 73.09* £0.3 3.08+0.2 2.94
3 (Bj. grass 3% + vac.) 121 average 23691 +13.8 70.68%+2.3 335+0.2 6.09
4 (Bj. grass 6% + vac.) 121 10g 245.02+14.0 68.53*+ 1.5 3.57+0.2 7.90
5 (Bj. grass 9% + vac.) 114 216.82 £20.8 66.31¢ £3.2 3.28+£04 7.86
6 (control diet + 116 240.54 £29.0 72.02* £1.7 334104 3.14

Bj.grass juice + vac.)

Means within each column not sharing a common superscript are significantly different (p<0.05)

Table 4. Feed intake, body weight gain and feed conversion rate of quails fed diets containing
Bj. grass (age 4-6 wks)

No. of Initial Feed intake = Body weight Cost
Treatment quails  Weight (g) (g/bird) gain FCR (b/ bird)

(birds) (g/bird)
1 (control) 117 82.27+1.38 25276 +224 59.23+ 43 427104 3.13
2 (control diet + vac.) 115  83.09+0.27 241911172 59.81+ 3.9 4.04+0.1 2.99
3 (B;. grass 3% + vac.) 117 80.68+2.63 253.45+11.7 6195+ 5.1 41103 6.44
4 (Bj. grass 6% +vac.) 116 78.63+1.48 244.54+10.2 58.60+ 6.0 420104 7.84
5 (Bj. grass 9% + vac.) 112 76.31+£3.17 245941103 53.15+14.8 5.00£1.6 8.89
6 (control diet + 115  82.02+1.72 23597+13.7 57.19+ 5.7 415103 2.92

Bj.grass juice + vac. )
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Table 5. Uniformity of quails at 2" week and 4™ week

Treatment

% uniformity (birds)

2" week

4" week

1 (control)

2 (control diet + vac.)
3 (Bj. grass 3% + vac.)
4 (Bj. grass 6% + vac.)
5 (Bj. grass 9% + vac.)
6 (control diet +

63.33+ 4.17 (119)
56.9 = 1.4(117)
459 +12.5(121)
5393+ 4.8(119)
54.88 +17.6 (114)
57.25 £ 14.0 (116)

79.88 = 6.9 (116)
72.80 £ 3.6 (113)
69.43 + 6.7 (114)
66.80 =+ 9.9 (115)
65.55 +19.5 (111)
7470+ 9.7 (114)

Bj.grass juice + vac. )

Uniformity was calculated from [100-CV] of weight of live bird (%)
CV = Coefficient of Variation = Standard of Deviation (SD)

Mean (X)

Table 6. Mortality rate and number of quails left at the end of the experiment (after 6™ week)

No. of quails

No of No. of quails left

dead quails

Treatment .

At the Attheend (% mortality Male Female

beginning (birds)  (birds) rate) (birds) (birds)
1 (control) 119 116 3(2.5%) 75 41
2 (control diet + vac.) 117 113 4 (3.4%) 62 51
3 (Bj. grass 3% + vac.) 121 114 7 (5.8%) 62 52
4 (Bj. grass 6% + vac.) 121 115 6 (5.0%) 74 41
5 (Bj. grass 9% + vac.) 114 111 3(2.6%) 53 58
6 (control diet + Bj.grass juice + vac.) 116 114 2 (1.7%) 58 56
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Table 7. Packed cell volume (PCV) of quails

Treatment

PCYV of 1 d quails
(%) (birds)

PCYV of 3 wk quails
(%) (birds)

1 (control)

2 (control diet + vac.)

3 (Bj. grass 3% + vac.)

4 (Bj. grass 6% + vac.)

5 (Bj. grass 9% + vac.)

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

344+£4.0(24)
344+£4.0(24)
344+£4.0(24)
344+£4.0(24)
344+£4.0(24)
344+£4.0(24)

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

Table 8. Determination of humoral immunity of quails

1 d quails 3 wk. quails 5 wk. quails
Treatment Y ND-HI v ND-HI titers Y ND-HI titers
globulin titers globulin (birds) globulin (birds)
(mg/ml) (birds) (mg/ml) (mg/ml)
1 (control) 69.4 71.1 0(26) 96.9 0.07 log, £ 0.37
(29)
2 (control diet + vac.) 69.4 0 604  0.13log,+£0.43(31) 93.7 0
(200) (32)
3 (Bj. grass 3% + vac.) 69.4 76.3 0.18 log, £0.55 97.5  0.125log,+0.55
(28) (32)
4 (Bj. grass 6% + vac.) 69.4 68.4 0.22 log, + 0.64 101.5  0.07 log, +0.25
27 (32)
5 (Bj. grass 9% + vac.) 69.4 70.8 0.11 log, +0.57 101 0(32)
(28)
6 (control diet + Bj.grass juice + vac.) 69.4 66.4 0.10log, + 0.54 102.2 0(32)
€1y

ND-HI titers shown in log, as geometric mean titers £ SD

' a ¢ & & Y A 42 X ] o
Neziiumadedidudvanifnneinaay  ualioieh
TAwnzimanuuansiama 8@ laiiesnnldissnasy
ML AINANITATIIAUNINEIN (Table 9) 18
¥ “wimsnnthminudas HulSsueuduiihmin
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4 1 U d’ s U :’ ar A Aa
WARNANAIG Y 1818 45 MU WLINNHUNUNNYIA
P A Y o Y s e 8 o
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- P o 0w a
nensedlueen 1edidudluiurearies Hanu
uANA19RE19NITE 1AEMe 8@ (P < 0.05) Taetimiin
Ada o A | Aq vy w a
uniIadn alungunlivanifnfan wue1ms 9% uas

6% 399833 uatlesiFumihminannvdinndanauas
L% % ‘3! Vo U A‘ = 1
mnufuaaaﬂmaauﬂﬂi:mwﬂmumﬁﬁﬂm 3% 1M 3
ANnguau q aghaditiy dyma 8a (P < 0.05) “miy
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¢ e 2% o o ' ] A yyo
weiigudimiinluiulusesfiesszanaaiielasy s
amsniwedidudnaniinis Wy de 0.73%, 0.55%
uaz 0.42 % Welinaniniew we1ms 3%, 6% uasz
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Table 9. Carcass characteristics of male quails at 6 weeks (45 days)"
Treatment
P-value control Control Bj.grass Bj.grass Bj.grass Bj.grass
diet+vac. 3% +vac. 6% +vac. 9% +vac. juice+vac.

No. of birds 18 17 20 19 16 19
Live weight (g) 0952 122.95*+7.1 121.25*+8.0 122.79*+7.0 119.23*+8.7 115.18*+6.7 120.78*+7.3
Uniformity2 (%) 0.434 94.26 93.42 93.58 92.72 94.16 93.99
Carcass weight 0421 90.76£23 90.68+2.0 92.00+19 91.07+19 90.71+3.7 90.43+2.6
after removed
feather (%)
Carcass weight 0.002 78.96°+19 79.52°+2.0 81.48*+3.1 79.08°+1.7 79.00°+1.9 78.76°+2.3
after removed neck
and shank (%)
Carcass weight 0.028 62.81"+19 63.82°+2.7 64.82°+1.8 60.32°+£9.3 61.78*+2.1 63.61*£1.9
after removed
internal organs (%)
Abdominal fat (%) 0.001 0.55*+0.2 0.61*+0.3 0.73*£0.3 0.55*+0.2 0.42°+£0.2 0.76°+0.3
Liver weight (%)  0.483 2.52+04 2.49+0.4 2.49+ 0.3 252+ 0.4 2.78+0.4 2.37£0.6
Testes weight (%) 0.619  2.81+0.5 297+ 0.7 2.94+0.9 2.79£0.8 3.09+£ 0.5 3.17£ 0.6
Heart weight (%)  0.184  0.93+0.1 1.00£ 0.1 1.05£ 0.1 0.99£ 0.1 1.00+ 0.1 0.95+£0.3
Spleen weight (%) 0.703 0.06+0.03 0.08+0.07 0.05+0.01 0.07+£0.03 0.11£0.25 0.11£0.20

weight of organ was shown as % weight of organ compared with weight of live bird
;Means within each row not sharing a common superscript are significantly different (p<0.05)
uniformity was calculated from [100-CV] of live weight of bird (%)

CV = Coefficient of Variation = Standard of Deviation (SD)

Mean (X)

2 Uuae 6 @T;qﬁﬂ'w 0.55%, 0.61% waz 0.76% MuaIAL
(P=0.001)
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