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Sudy on the Efficiency of Royal Jelly Production from Honeybee
Colony

Chi-Tung Chen Miaoli District Agricultural Improvement Station, 261 Kuannan Village,
Kungkuan 363, Miaoli, Taiwan.
Pao-Liang Chen Bureau of Anima and Plant Health Inspection and Quarantine, 51
Chungching S. Road, Sec. 2, Taipei 100 Taiwan.

ABSTRACT

Royal jelly has been one of main sources of beekeeping income in Taiwan. Most
honeybee colonies are kept for royal jelly production except during a profitable nectar
flow of litchi and longan from March to April and a tea pollen collection from November
to the following January. Honeybee colonies must be fed syrup and pollen cake to
supplement the lack of natural resources at the duration of royal jelly production. The
yield of royal jelly in five apiaries at Nantou County of central Taiwan was surveyed. The
royal jelly was harvested 3 days after grafting honeybee larva and a frame with a total of
96 to 160 queen cell cups was used in the production. The average yield of royal jelly per
colony per day ranged from 34 to 79 grams, having the highest production in October.
The rate of cell cup acceptance was over 93%. Although the yield of royal jelly was not
influenced by fed colonies fructose or sucrose syrup, it took 39 kg of fructose syrup and
3.9 kg granule sucrose, or 39.1 kg of granule sucrose, to produce one kilogram of royal
jelly. Whereas, each colony consumed an average of 91 kg of fructose and 4.2 kg of
granule sucrose, or 84.7 kg of granule sucrose, in December to produce one kilogram of
roya jelly. The yield of royal jelly per colony was not affected by queen age or by
feeding colony syrup either once two days or four days. The rate of cell cup acceptance
was not varied with the type of syrup and the queen age. The results of an economic
analysis based on the assumption of 90% acceptance of cell cups indicated that a total of
96 cell cups harvested the highest yield of royal jelly from one honeybee colony.

(Key words: Honeybee ~ Royal jelly)
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Table 1. Mean roya jelly (RJ, g) production and percentage of cup acceptance on each
graft frame from honeybee colonies fed by fructose or sucrose solution

Fed fructose Fed sucrose
Month N  RJcolony % cup acceptance N RJcolony % cup acceptance
7 16 35275 89.6 24 32.7+6.4 87.1
8 77 334476 88.7 66 32.3+7.1 90.9
9 63  35.8+6.6 88.7 54 36.9£9.7 89.7
10 70 412496 89.6 60 37.3+13.1 86.1
1 70 322#91 84.6 54 33.2+10.8 85.0
12 42 206x7.1 77.4 30 20.1+8.7 73.2

AT SERERRPR ISR 1= R R B M R B

Table 2. Accumulated weight (kg) of consumed fructose, sucrose and white granule sugar
mixed in pollen cake, and royal jelly (RJ) production from honeybee colonies
fed by fructose or sucrose solution

Fed fructose (n=7) Fed sucrose (n=6)
Month total consumed granule sugar total consumed  granule sugar
RJ fructose in pollen cake RJ sucrose in pollen cake
8 257 49.2 9.0 2.14 43.2 55
9 2.06 102.3 10.4 1.97 76.9 104
10 2.82 103.4 11.5 2.24 78.5 9.7
11 2.24 78.4 6.3 1.98 63.6 53
12 0.86 78.2 3.6 0.72 57.6 34
Total  10.55 411.5 40.8 9.05 3198 34.3
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Table 3. Averageroyal jelly (RJ, g) yield and percentage of queen cup acceptance from
honeybee colonies fed by fructose or sucrose solution at different feeding”

scheme
Feeding Fed fructose(n=36) Fed sucrose(n=16)
scheme RJcolony % cup acceptance RJ/colony % cup acceptance
once 2 days 49.0+1.9a 92+1a 44.6x4.6a 88+10a
once 4 days 46.5+1.9ab 91+la 43.8+4.9a 86+10a
none 43.8+2.1b 86+2b 46.7+2.3a 92+5a

PMeans within columns followed by different letters are significantly different at 5% of
DMRT.

AP A TOE ] ] [l A b LR B
Table 4. Royal jelly yields (RJ, g) from honeybee colonies with different queen age®

Queen age Mean RJ/colony on each month

(month) 6 7 8 9 10 11 12
5 56.8+9.1a 49.6+4.5a 51.7t4.8a 54.4+84a 59.3t10.9a 51.0+9.5a 44.4+9.5a
9 49.7+7.5b  48.7+5.1ab 47.2+49bp 49.8t44a 62.0+10.0a 42.3+6.6a 39.5+6.0a
13 53.6+7.3sb 47.0+6.4ab 47.3t7.3b 50.8+8.4a 63.6+10.7a 48.0+45a 41.1+6.6a
17 54.4+8.0ab 45.1+7.0b 49.3+4.3ab 522+6.9a 62.1+12.0a 39.4+11.3a 38.5+6.9a

YMeans within columns followed by different letters are significantly different at 5% of
DMRT.

H T A | DR T D T

Table 5. Percentage of cup acceptance from honeybee colonies with different queen age®

Queen age Mean % cup acceptance on each month
(month) 6 7 8 9 10 12
5 935431 952455  965#2.8  94.3t7.2  90.6+7.9 96.3+4.1
9 97.1#32  97.8+15  96.1#59  965+2.7  953#4.1 93.05.1
13 97.1#1.0 97.1+#31  956#3.1  97.1+31  94.7+42 94.3+4.1
17 96.1+25 96.9+16 97121  97.1+24  925#6.1 96.2+5.2

YMeans within columns are not significantly different at 5% of DMRT.
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Table 6. Royal jelly(RJ, g) yields and percentage of cup acceptance from honeybee
colonies with different queen age®

Queen age Mean RJ/frame on each month
(month) 7 8 9 10
2 50.3t£9.7a 48.9+5.9ab 44.2+8.7a 47.8+7.7a
10 53.9t7.4a Sl.7+7.7a 45.0£8.7a 48.6+3.7a
14 52.4+6.5a  47.0+6.3b 44.7+9.5a 49.1+10.2a
Mean % cup acceptance on each month
7 8 9 10
2 95+7 94+7 91+8 94+6
10 96+4 97+3 94+5 95+3
14 97+2 96+3 955 94+3

YMeans within columns followed by different |etters are significantly different at 5% of
DMRT.

Fe o BERERL R T [ AR BT S PR A
Table 7. Mean weight (mg) of royal jelly per cup harvested at different number of cups”

Number
of cups 9 July 12 July 15 July 18 July
68 6735 * 594.0 6534 + 679.6 +
102 606.2 = 582.7 596.3 + 591.0 £
136 552.7 5159 + 562.3 + 560.4 +
170 5778 * 5221 + 5399 + 541.1 +
204 477.6 * 402.2 * 430.4 * 402.4 t

YMeans within columns followed by the same letters are not significantly different at 5%
of DMRT.
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Table 8. Economic analysis of royal jelly yield based on an 8-hr working day

Number of Cups Total time/ Frames Mean RJwt. Total RJwt./
cups (bar) withRPP  frame® (min) finished /colony (g) day (kg)

68 (2) 61 5.4 89 39.6 3.53
102 (3) 92 8.1 59 54.6 3.22
136 (4) 122 10.8 a4 66.9 2.94
170 (5) 153 135 36 83.4 3.00
204 (6) 184 16.2 30 78.8 2.36

12 Assumes 90% cup acceptance and 2.7 min/34-cup bar used on grafting and harvesting
royal jelly.
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Fig. 1. Mean number of cell cups used on RJ production and percentage of cell
cup acceptance in Koshin apiary.

ﬁ%ﬁ': ~ [ 5 g R Jifi B %Y
Fig.2. Mean royal jelly yield per colony in Koshin apiary
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Fig. 3. Mean number of cell cups used on RJ production in three apiaries at Nantou
County.
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Fig. 4. Mean percentage of cell cup acceptance in three apiaries at Nantou County.
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Fig. 5. Mean royal jelly yield per colony in three apiaries at Nantou County.
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