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Studies on Influence of Several Diets on Production of Royal
Jelly by the Honeybee

Chia-Pao Chang, Feng-Kuo Hsieh and Li-Rong Hsu Taiwan Apicultural and Sericultural Experiment Station, 261 Kuannan,
KungKuan, Miaoli, Taiwan, R.0.C.

ABSTRACT

Royal jelly is a major source of income for beekeepers in Taiwan. Several
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factors influence its production. The Chinese formula and natural tea pollen
showed improved results in both food consumption and production of royal jelly
in the treatment with setting a pollen trap for Chinese formula and without
setting the pollen trap for natural tea pollen, respectively. In contrast, there
were expected results in food consumption with feeding on Japanese apricot
pollen, but on production of royal jelly with feeding on miscellaneous pollen
respectively. In addition, feeding commercially marketed fructose to the
honeybees had no influence on production of royal jelly.

Key words: Honeybees, Diets, Royal jelly production.
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Table 1. Consumed amount by bees to pollen formulas of three kinds

Food consumption per day (g)

Without pollen trap

AY 35.02+10.70 a®
B 33.63+13.89 a
C 22.22+ 9.38 b

With pollen trap
42.88+5.52 b
55.52+3.40 a
37.89£2.17 ¢

1) A: Natural pollen (tea pollen)

B: Chinese formula is soybean powder : yeast : pollen : skimmed milk powder : honey :

sucrose = 1:1:2:2:3:9(W/W)

C: American formula is sucrose/ water(3 :

1140(W / W)

1) : pollen : yeast=2000 : 160 :

2) Means in the same column followed by the same letter are not significantly different

at 5% level.
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Table 2. Effect of various pollen formulas on production of royal jeily (RJ)

Without pollen trap

Diet Exp.1 Exp.2 Exp.3 Exp.4 Exp.5 Average

RJ production (g) / colony

A 2647+ 7.74a% 28.33+8.39a 26.07+4.69a 21.80+9.15a 24.73+6.02a 24.12

B 20.27+ 6.28a 21.50+0.96b 25.63+£5.69a 25.33+2.12a 23.9715.43a 22.32

C 18.80+ 5.01b 16.73+3.61c 22.00+2.29b 19.93+5.48b 21.03£3.47b 19.69
RJ production (mg) / cup

A 285.69+78.58a 312,84 +81.68a 331.88+135.69a 260.90 £ 66.83b 316.841+35.41a 301.63

B 235.63+60.26b 250.77+23.01b 287.30+ 44.91b 273.84 1+ 37.56a 262.18 £ 71.04b 261.94

C  214.62+38.11c 202.06 +40.58¢ 262.92+ 40.75¢ 253.81 +31.35b 314.97136.56a  247.68

Percent acceptance

A 90.52+4.49a 88.23+ 5.97a 82.03+19.25b 80.39+20.47a 75.82+£10.39b 84.69

B 83.66 £9.06b 84.64£10.06ab 86.93+ 5.58a 81.18+ 5.46a 90.52+ 6.31a 84.97

C 84.97 £ 8.45b 81.04+ 1.50bc 85.95+ 7.23a 76.15£11.70b 66.67+17.18¢ 79.51

With pollen trap
Exp.1 Exp.2 Exp.3 Exp4 Exp.5 Average

RJ production (g) / colony

A 18.23 +4.60b 18.23 £0.65b 21.77+3.10a 20.80£5.69a 20.42+0.78a 19.89

B 19.33+7.51a 22.00+8.03a 20.40£5.35ab  20.53+7.50a 21.60+2.72a 20.77

C 18.07+0.12b 17.20£0.85b 19.90+1.71b 16.40+4.86b 15.80£2.07b 17.47
RJ production (mg) / cup

A 347.18+20.81a 303.85+ 41.20b 326.10+ 40.53a 335.31+ 64.75a 313.85+12.02b 325.26

B  319.52+97.34b 336.85+123.95a 328.64+£108.94a 313.75+107.37b 340.421 33.61a 327.84

C 30116+ 5.34c 303.26 + 55.74b 316.31+ 30.59b 319.14+ 24.02b 280.51+58.37¢ 304.08

Percent acceptance

A 717.45+19.59b 89.22+11.04b 95.34+5.13a 90.20% 9.46b 95.59+ 1.70a 89.56

B 87.75+ 8.10a 96.08+ 0.85a 92.65+3.89a 95.59+ 3.89a 93.14+ 3.06a 93.04

C 89.71+ 3.89a 84.80+11.89¢ 92.65+6.41a 81.25 £20.25¢ 84.32+17.66b 86.55

1,2) See Table 1.
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Table 3. Cost of various pollen formulas fed to honeybee

pollen Cost for Cost in the case of with or
formulas 300g without pollen trap
(NT$) (NT$ / day / colony)
With Without
AY 90.00a” 12.86a 10.51a
B 62.28b 11.53b 6.98b
C 48.42¢ 6.12¢ 3.59¢

1,2) See Table 1.
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Table 4. Consumed amount by bees to pollens of four kinds

Pollen Amount consumption per day(g)
Roxburgh sumac pollen 28.87+8.36b”
Tea pollen 28.90+6.15b
Japanese apricot pollen 35.58+3.19a
Miscellaneous pollen 19.33+4.89¢

1) See Table 1.
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Table 5. Preference of honeybees to various pollens during day time

No. of bees
Pollen 9:00 11:00 14:00 16:00 Mean Percent
attractancy
Roxburgh sumac pollen 106.44a" 90.44a 93.56a 42.33a 83.19 30.22
Tea pollen 68.00c 60.78c 82.67b 25.44c 59.22 21.52
Japanese apricot pollen 93.56b 69.78b 94.67a 28.22¢c 71.56 26.00
Miscellaneous pollen 42.33d 74.56d 93.00a 35.22b 61.28 22.26

1) See Table 1.
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Table 6. Effect of pollens on production of royal jelly
Pollen Exp.1 Exp.2 Exp.3 Average

: RJ production (g) / colony

Roxburgh sumac pollen 19.97+ 5.69b" 20.27+ 5.23¢ 22.20%5.03b 20.81

Tea pollen 20.15%+ 0.64b 2427+ 5.06a 18.37+4.03d 20.93

Japanese apricot pollen 22.27+11.04a 22.23110.60b 20.671+4.90c 21.72

Miscellaneous pollen 23.43+10.25a 24.17+ 5.98a 24.77+£1.82a 24.12

RJ production (mg) / cup

Roxburgh sumac pollen 345.98+ 69.29¢ 351.08+ 96.96¢ 346.44 4 73.56b 347.83

Tea pollen 379.97+117.40b 393.424+149.53a 305.45+87.43d 359.61

Japanese apricot pollen 319.81+ 2.93d 370.49+ 94.16b 332.10£71.20¢ 340.80

Miscellaneous pollen 460.83+ 99.46a 403.67L 70.29a 455.74 1 36.56a 440.08

Percent acceptance

Roxburgh sumac pollen 84.81+ 14.28b 85.29+ 2.95b 94.12+ 3.89a 88.07

Tea pollen 81.86+ 21.23b 91.18+ 2.94a 89.71f 6.74a 87.58

Japanese apricot pollen 9265+ 2.08a 85.79+10.64b 91.181+ 4.42a 89.87

Miscellaneous pollen 76,47+ 21.76¢ 87.26+ 8.10ab 80.39+10.64b 81.37

1) See Table 1.
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Table 7. Cost of various pollens fed to honeybees

Pollen Cost for 300g Cost in the case of pollen

(NT$) trap (NT$ / day / colony)
Roxburgh sumac pollen 120a"” 11.55a
Tea pollen 90b 8.67b
Japanese apricot pollen 90b 7.12b
Miscellaneous pollen 60c 5.80b

1) See Table 1.
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Table 8. Effect of various commercially marketed fructose on production of royal jelly

Content of marketing RJ production {g) / colony

fructose and sucrose( %) Pre-tr.” Post-tr. Percent index”
50.62+1.88 23.43+£11.01d*  22.20+5.88¢ 94.75
61.82+3.05 27.63+ 2.27b 25.10+5.48b 90.84
69.54+0.30 25.03+ 3.40c 22.10£3.51¢ 88.29
71.10+1.24 27.08% 3.10b 25.88+1.99b 95.57
73.47£0.99 3043+ 2.47a 22.95+0.75¢ 75.42
Sucrose 27.30+ 5.15b 27.70+3.32a 101.47

1) Pre-tr.: Pre-treatment; Post-tr.: Post-treatment.
2) See Table 1.

. RJ production of post-tr.
3) Percent index: procuc lf)n POStEr. 100
RJ production of pre-tr.
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