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Fig. 1. Annual production of royal jelly from 1986 to 1997 in Taiwan.

FIBBRERAEZ AT » TEAREE R IR O WS LUMB A 2050 R F13MEE 4 2658, » P05 2L
FRERIER A2 £ + 3R ) WHBERF MR ZBR » DRI S 2E R » 282k 2R 5 2o
PR SRR A - SRR R B A YA TR - (AP TNAERG » AR S0 1A
LTI - Fil A LGS s B (O SO C TR E AR T4 DA TR » 323t LRI IR
RO WO 52 o Al L P 25 W B P AR 0 ) - W8 150 R 4 8l B S LUK T SRR S B ol o i
TARBERARRGRT + J1CF () B4 PR 5 - WS A - (R RS - R
B B BARAR B Z WSR2 BRAT » RO BIE 52 2 A T2 MBS » R R8s s 7 2
i~ WHSEREATEE o L » WPRET ~ BROR 2 EARERISHS - LUSI& A T M e » BB
BB - B BREKY - RHFEEET BN O AR » LS L IR A TR »
M ETTAHBR IR (2 B RIS -

MHEETTE
— ~ BUBRELAR - FEBIME OO E BRI I £ T TR 286 (Mottler PE3000 % » F5FE 0.01g) -
AT SRS o RS » HoPde T A RIS R B8 B YRR IR A/ M I o 4884 BBk > 2391
% 0.608mm (#RFE 0.45mm » 24 H/AK ) ~ 0.658mm (R 0.40mm » 24 H/MWF) ~0.708mm ( #I%
0.35mm » 24 H/I ) B 0.720mm ( #24% 0.55mm » 20 =/t » LUBGRRE T 5 i mEs (1360 ~ 1530
~ 1750 B2 2040 rpm) FH .2 VY {if 3 #5 i

— ~ PREUATRY - NI T AR IR SRR SRR L (SR BE - ISR B S RN A B T B
EEHE - RSN T I A T AR E A BB i - SR - FHif 2 F 4



158

=

—_

rhEEEETIGE B 48 H2H 1999
2 R o ARE— 2B R L HRAL 34 T - —MBRRAYFTELE - HRSTEE 421 mm ~ & 12mm B

18.5mm o

~ BNBRMORE « AT TRURATIL ~ SRS -
» SRRERETERE R DT « DL TR e s BB O 2 T ARG B e TR DR E B B B

{LERET » LR R Z B 1 - SO BR AT T AR BRI » AHge 2 SR> il
BRAEAT - B — PE B PR AR M MR B 4 S R S 2 A K Vi T A R R PR L R
8 BB B U 5 55 TR BRI — DR MR PR AR B U O
IR i e AR R MR R B B BS Z BE o SRS BRI 1% LI H & B R i (STATGRAPH-
ICS ®, Statistical Graphics Corp.)Z 2 K754 /7434 (multifactor analysis of variance) (7) Jjij L FHIf
JEREIARE R BT RN -

2. BFHBERERTIR EEHK -
Fig. 2. Holder strips of royal jelly and larvae before and after centrifugating operation.

TGoREEEY R

=11}
L=T1)

RERFHETNECRY
RABEET R HERER 2 E A/D SRR Y B s R~F AR R 2 25 - IRFAEIR

SREIRF IS S L (R B 2 = REPE A3 T T ATIE 3 s » ARSI AR S » AS89 {6 2.02 mm - jEYE (G
Z2F% 0.42 mm > R/ MEFS 1.3 mm » FAER 3.8 mm - BEREE 20.77% : SREIBRETS - TIE
£ 9.35 mm > {EEERZELS 1.54 mm > F/MERS 6.4 mm > FAHES 14 mm > 8 E{EHS 16.53% - HE 3
AT > PREEIE G T AN & E RS SR IR 54— > HOTRER S R 2 Bk SR T 40ks BT



% FARRE O B 159

B ERE— SIS o RH - BTBERLE 1.5 mm LT Z 505 20% » R RIREEY
SR RIS L — - THAE AT S 3 R Ko S E R R e A e e
CIIERITTERAE Y - AHH SRR A8 E A/ 0.608 mm 28 0.72 mm -2 86 1k A 0 6 0 i o

ZEE -

o

-

N
1

o
-—

o
o
[+

o
o]
o

Relative Frequency
o
H

© o
o
N

=]

Diameter (mm)

8 3. (RIS T IhE R T2 S A 54

Fig. 3. Three-D histogram of larva dimension at centrifugating period.

T BDSE TR SR T
il L5 RS EL R 630mm 9 440mm ~ 85 809mm ~ T8 48.42 A7 » BB YR ~

BE (ESEE) ~ BRBDIIR M MR « T4 MEHERIAE - 65 0B MR - T & R B i
AR [E R SR AR » LTS T -

OBYFIIR() « 8 AIZERAAME 1101220V ~ 12PS (#1750 tpm ) 2 e S R BB ] -

OBEER) DU Smm ~ SHE 397 mm 2 FERSMAE » EL5HBEBYE 1.Smm ~ 7 S0mm & T45
BRERIECHS » IR T 75 7 A e B » B 120mmmm =

COBBIMIF) « ARG ( §48X494mm)  WIALZIERAIK (600422 RIE) ~ BIZEOH
ZHBRHRMA (601023508 ) ~ ARESEIE ( §138.5X4.5mm) ~ BEBYM ( § 20X640mm ) ~ By
(§71X4.5mm ) SUEEBIAEE ( § 6X15mm 3 ~ OB 56.5mm ) B - BIESRLE » G
AT & BRI 2 BRI  ELTT B T SR EL 1360 ~ 1530 ~ 1750 B 2040 rpm 2 3
O -



160 rhEE g BS 488 FE2H 1999

4. 1 F ARG B 2 o3 AR o
Fig. 4. Components of the centrifugator of royal jelly.
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Table 1. Performance result of the centrifugating operation at various screen sizes and rotating speeds

Screen Rotating Speed (rpm)
Size 1360 1530 1750 2040
(mm) ROS* RIH* PODL* ROS RIH PODL ROS RIH PODL ROS RIH PODL

0.31 2.74 1.09 0.72 2.02 0 0 1.31 1.3 1.1 1.11 0
0.96 222 22 0.95 1.85 1.02 0.73 0.71 1.09 1.07 0.49 0
1.07 2.94 1.06 1.51 1.74 4.08 0.79 1.34 1.09 3.14 0.79 0

0.608
1 33 1.04 0.75 1.7 0 0.25 3.93 0 0.68 0.78 30.85
0.85 2.01 4,12 0.77 1.76 6.49 0.2 1.98 0 0.59 1.04 14.12
084 2.64 1.90 0.94 1.81 2.32 0.39 1.85 0.70 1.32 0.84 8.99
1.47 1.68 2.17 0.19 1.75 0 0.61 1.67 0 3.21 1.06 1.12
1.25 35 1.03 0.59 2.06 1.14 0.55 1.38 227 117 1.25 11.69
0.658 1.33 2.66 1.06 1.56 0.96 0 1.06 2.1 0 1.31 1.18 14.67
’ 0.74 2.68 3.19 0.41 1.24 3.16 0.77 1.75 3.33 0.54 1.3 0
0.92 227 0 1.13 1.96 1.11 0.82 1.75 227 0.95 0.95 17.63
1.14 2.56 1.49 0.78 1.59 1.08 0.76 1.73 1.57 1.44 1.15 9.02
1.04 223 4.21 0.83 1.33 2.04 1.31 1.7 341 0.46 1.08 9.30
0.7 2.6 0 0.73 1.02 0 0.87 1.25 0 0.54 0.91 2.30
0.708 1.27 1.54 3.06 1.23 1.38 2.13 0.98 2.01 1.18 0.91 0.75 2.63
' 0.32 2.36 2.11 0.59 1.4 5.32 0.68 1.75 2.11 0.63 0.71 7.87
0.99 2.77 1.05 1.13 1.44 3.61 1.13 2.47 1.30 0.34 0.9 5.10
0.86 2.30 2.09 0.90 1.31 2.62 0.99 1.84 1.60 0.58 0.87 5.44
1.39 2.18 7 0.69 212 13.64 0.83 19 10.53 0.54 1.3 4.17
0.69 1.84 222 1.29 2.65 3.33 0.61 1.53 9.57 0.8 1.05 11.70
0.720 0.7 1.66 6.25 4.73 248 3587 0.75 12 3.19 0 1.07 0.07

0.93 L14  10.64 0.38 1.74  12.09 1.24 1.59 6.74 0.2 0.87 2.06
0.74 1.6 217 0.42 1.52 220 0.61 1.79 7.78 0.37 0.84 11.11

0.89 1.68 5.66 1.50 210 1343 0.81 1.60 7.56 0.38 1.03 5.82

*ROS-Residue On Screen (%)

¥RIH-Residue In Holders (%)

*PODL-Percentage OF Damaged Larvae(%)

“Values written in Bold and Italic are the aveage for corresponding screen size and rotating speed.
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Table 2. Summary of ANOVA results for ROS, RIH and PODL

Analyzed Variables Significant” Main Effects Significant Interactions
ROS NO NO
RIH Rotating Speed? Screen Size, Rotating Speed
PODL Screen Size, Rotating Speed NO

zSignificant (Sig. level is less than 5%)
¥ Extremely significant factor (Sig. level is less than 1%).
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Fig. 5. Mean plot (95% confidence intervals) of relative residue in holders for four levels of rotating speeds.
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Fig. 7. Mean plot (95% confidence intervals) of the percentage of damaged larvae for the four levels of screen sizes.
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Table 3. Performance result of the centrifugating operation at various operating times and rotating speeds

Rotating Speed (rpm )

Operating Time
1530 1750
(sec)

ROS* RIH PODL* ROS RIH PODL
12 29 1.06 0.52 2.25 2.08
0.79 2.18 5.49 1.02 2.07 3.13
0.84 1.57 2.08 1.15 2.13 1.02

15 0.82 1.92 3.19 0.85 2.06 0
0.86 1.71 2.13 0.38 2.31 0
0.90 1.92 279 078 216 1.25
1.24 2.14 2.11 1.16 1.82 1.02
0.84 2.14 4.65 1.47 1.83 0
0.77 1.99 1.14 0.69 1.56 0

30 0.48 1.75 22 0.19 2.48 0
1.61 2.29 1.19 2.09 1.12 0
0.99 206 2.26 1.12 1.76 0.20
1.1 2.56 6.58 0.18 1.73 7.69
1.3 3.21 1 1.11 2.66 1.02
0.82 1.92 0 0.4 1.86 0

45 0.95 2.54 0 0.7 2.01 2.17
0.37 2.96 0 0.92 232 0
0.91 264 1.52 0.66 212 2.18
0.72 2,02 0 0 1.31 13
0.95 1.85 1.02 0.73 ) 0.71 1.09
1.51 1.74 4.08 0.79 1.34 1.09

60 1.75 1.7 0 0.25 3.93 0
0.77 1.76 6.49 0.2 1.98 0
1.14 1.81 232 0.39 1.85 070

zROS-Residue On Screen (%)

¥RIH-Residue In Holders (%)

*PODL-Percentage OF Damaged Larvae (%)

" Values written in Bold and Italic are the average for corresponding operating time and rotating speed.
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Fig. 9. Performance of the centrifugator at various operating times.
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Studies on the Centrifugal Separation of Royal Jelly!

Lung-Hu Lu?, Teng-Chen Wu’, Lien-Sheng Liang? and
Jyh-Rong Tsay?

Summary

With more nutrient contents than honey, royal jelly is regarded as an especially healthy food. Separation
of royal jelly from larvae is a difficult, labor intensive process. However, production of royal jelly in Taiwan
still relies completely on time-consuming, manual production. The objective of this study is to develop a ma-
chine for harvesting royal jelly. During the last year, a prototype 'centrifugator’ powered by an alternative motor
(1/2 PS and 110V) was manufactured and tested for effectiveness in separating royal jelly. The best results were
obtained with the centrifugator operating at 1750 rpm and equipped with a larva-separating screen having a
mesh size of 0.608 mm. In related experiments, the percentage of royal jelly residue on screen, royal jelly resi-
due in holders, and damaged larvae are 0.73%, 1.59% and 1.45%, respectively. The harvesting operation of
royal jelly by using this centrifugator takes 9.42 minutes for one run (51 holder strips) neglecting time required
for the last process of scraping-off the harvested royal jelly. When compared with the operating time of the
manual harvesting operation (74.8 minutes) for the same workload, the developed centrifugator reduced the re-
quired labor tremendously.
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