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and Sheu®) TR E LKL » R KMEST4~70.6% ~ BE12.4~14. 3% ~ $HISHH4.9~5.2% » EH Al
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B EPLMEKO 118127 13 2B (EEL :#) > LEAF > polytron(PT-M R3000,
Kinematica AG Littau-Switzerland) J ultrasonicator (Heat systems-Ultraso nics INC., New Highway
Farmingdale, N. Y., U.S.A.) 5 BUfNA S-176 ~ dextrin } 8- CDE=ZR A RIE S » K HEE L R
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Royal Jelly

Dextrin, S-176 or [ -cyclodextrin

Mixed by Hand, Polytron or Ultrasonicator

/
Freeze-Dried

Ground by Cyclone Miller

i

ISEMl ISample Analysesl L Storage Tests |
1 J
!

Physical Properties

Chemical Properties

B— BEAHRCBLZBFERERSTEE

Fig. 1. Procedure for royal jelly powders preparations and analyses.
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W4 » fFEpH{EAHE » BEILKIE/KZ dextrin K £ -CD EF BB (pH 4.0~4.3) »
S-176 SR /K B2 B A E FAF A I HpH E o b EE % KA ETFIMEY £ o 7F
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Table 1. Chemical compositions of the royal jeily

H10(%) 10HDA (%) Crude fat(%) Crude protein(%) Total sugars(%)
68.73 1.45 2.40 11.72 14.54
Fatty acids(%) Sugars(%)
C16:0 C18:0 C18:1 C18:2 Glucose Fructose Sucrose
16.75 2.98 40.82 39.63 36.40 35.84 28.16

g~ ED - BIE  BIRHIE K S-176 WS
Table 2. Physical properties of the royal jelly, dextrin, 3 -cyclodextrin and starch (S-176)

Dextrin 3 -cyclodextrin S-176
Royal jelly

Powder Reconstituted Powder Reconstituted Powder Reconstituted

pH 4.80 4.26 4.30

Color
L 68. 27 93. 45 69.53 93.53 74.30 92.00 50. 62
a - 1.88 0.21 -0.64 0.14 -0. 83 0.92 -0.32
b 14.54 3.54 1.97 3.61 0.24 6.41 4.81

Solubility(%) 88.93 20. 54 88.12 18.00

Dispersibility

1 hr 0.70 0.22 0.10 1.00

24 hrs 0.38 0.22 0.10 1. 00

2. ¥ F 2 HEF ~ polytron K ultrasonicator F H % » S FIEGIIES dextrin ~ 4 - DC » WA FHES &
R R G EARE K EE T AR KSR LB LFER
HR=CHREER  fEpHEH » S AN—ENE » H—EES HF R &ELY,
KEF » RIEKE » HpHEEREEEZR N > pHEEE4.03~4.172 1 » ERELERYE o &
GEAHE » B —EHRYLIBBEHEGHERAST » ML -CDZABEE » BE 5%k A&
EEM RIREZERUM » (BEKE » BT LA dextrin BEEWHZEHE TR > HEREKR
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B A #(F—) » T4 -COEEZEMABLE/) > ARMES T EMAEERNE -
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BEAE R AR R R 88 L AP PEFTEN o

L F P fl dextrin 2 B-CD4RILA7 :3~8:2~9: 1(#FF : dextrin B, 8 -C D) LFIRFIE

G AR B R K E N ILAHRIK R E R AR E RS R -

HY SRS R NR AR > R T 2L dextrin 5 S-CDLA7 :3-~8 1289 12k
BNRE TS 85 » fEEKBEpHEETE 4.05~4.172 [ » MR KBS BN M2 24 > 1
REEME—HM c FEEHHE > KBS 4 -CD 2B dextrin BFHAR (LERKS) » EH
B HNREE » LIEIE S » BUFEEE » dextrin PEERR o 4l » AN BRGEZRER o BEK
% NEBEREEE AR » HIRLL G -COEIETF o FEAME HTH » R B -CDE dextrin £
% > M 8 -CDZ B S HHIEATEZE R » dextrin ZIR S HOIENAMBEZ ZREB K » LL9 ¢ 184F o
ERRLERAE BEENERSRIEGFE /R ERH N B T E
ZEM - HERMNKR AL LS » MBEETFARNEAS AR EMRENE 8
BB BT T IR R E BT » (REEER SRR R ES ARG BES/ N » BRRE
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Fig. 2. Sorption isotherm for dextrin, /5 -cyclodextrin, royal jelly-dextrin powder and royal
jelly- B -cyclodextrin powder at 0°C.

4% F 21 dextrin K 5 -CD 53 5ILA 7 © 3 LhBIR & 2 ¥ RE G K dextrin F1 4 -CD ¥ 7E 0°C K

25C T ZRIRTER -

R RE—ERELTERKSBIFN AL BT EERSHEZBEMECELREE
FEE(F) AR (slime-like) © H EEERIRME o AT dextrin ~ 8-CD 2BILA7 : 3 LLBIES
RAEHHEZHE » TEER0CK2CT » BERRER » HERUE— ~ =fFix » — %
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F= -~ BT KF  polytron K ultrasonicator & H LIRS HIAE - BRI < W KA B G RAE KR W 2L

Table 3. Physical properties of the royal jelly-dextrin and royal jelly- 4 -cycl odextrin powders manufactured by various mixing methods.

Royal jelly-dextrin

Royal jelly- 3 -cyclodextrin

Mixed by Mixed by
Mixed by hand Mixed by polytron ultrasonicator Mixed by hand Mixed by Polytron ultrasonicator
Powder r.s.* Powder r.s.* Powder r.s.* Powder r.s.* Powder r.s.* Powder r.s.*
pH 4.11 4. 06 4.03 4,17 4.16 4.16
Color ’
L 89.18  66. 36 90. 48 67.03 91. 36 66. 61 93.33 82.55 92. 81 82.81 93.21 80. 82
a 0.40 -0.56 1.17 -2.32 0.40 -2.35 -0.52 -0.46 -0.08 -1.17 -0.44 0. 68
b 11.96 9. 04 12.85 9.94 13.34 9.73 9.49 10. 78 9.75 10. 74 10. 40 10. 32
Solubility(%) 52.51 55.98 54.05 88. 82 83.19 82.93
Dispersibility
1 hr 0.96 0. 80 0. 82 0.99 0. 88 0.98
24 hrs 0.78 0.74 0. 68 0. 64 0.71 0.48
* reconstituted sample
VU ~ 4 T PLATHINE R BERE 2 R B R AR W AT
Table 4. Physical properties of the royal jelly-dextrin and royal jelly- 5 -cycl odextrin powders.
Royal jelly-dextrin Royal jelly- B -cyclodextrin
7/3 8/2 9/1 9/1
Powder r.s.* Powder r.s.* Powder r.s.* Powder r.s.* Powder r.s.* Powder r.s.*
pH 4.11 4.06 4.03 4.17 4.16 4.16
Color
L 89.18 66. 36 87.61 66. 15 86. 39 68. 18 93.33 82.55 89.42 76. 43 83. 38 66. 86
a 0.40 -0.56 0.51 -2.80 0.54 -2.92 -0.52 -0.46 -0.09 -1.89 0.52 -2.53
b 11.96 9.04 13.26 10. 30 14. 39 10.72 9.49 10.78 9.08 11.61 11.53 10.27
Solubility(%) 52.51 56.52 67.25 88. 82 89. 48 89.16
Dispersibility
1 hr 0.96 1.00 1.00 0.99 1. 00 1. 00
24 hrs 0.78 0.96 1.00 0. 64 0. 86 0.98

* reconstituted sample
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S MaRTE 0°CH25°CF » B -CDR H B BIRES dextrin K H B 58 » HHIRATEEE K 4 -CD
B HBG 2 G K EREZ R o i dextrin & 6 -CD Fkp & BIRIE 3/ N F 7. -dextrin Fi&
F2L- B -COZM KRB » RHAE2SC TR EZAL o HREENIHEHRERH) T EEMNKIS
B JRENAwWE » FETTHIHIMA Y £ REBERZENE » RibE & H % 0°CiFER » 7ERH
EP60% T » MERLZKSERE/NNL10% . B=/RAEAEBES CIHER » EREER
60% T » MR KA ERBE/INP8% » HIAER A B E RS R L8R — E TSI M EY
ZAEF3) o F4 Blum A4 MRS T2 10HDA B—ERER » BRERE -

= ~ i H=0E FEMEE (Scanning Electron Microscope, SEM) 2 SR Z#5

Dextrin ~ 8 -CD ~ #&F 2 -dextrin X#&F 7| - 3 -CD 2 EF R R ME US> HEUZE
LW > dextrin 8 B -CD A HIBFE AR EKILEHAAR ZFHERE » BT ILE dextrin B £ -CD 1B
8 HESYATEHERK » TTREE RN E L2 RE [ fERFTE -

B 7 21 T 204838 polytron & ultrasonicator B fFHE T ¥y KR EEE » HEFEREZ
Y E G EEERRES » ERERANR » EVREERHN —EYHE HREE % » BT ILHE dex-
trin B B -CD Z [ HI#&HE » #% polytron X ultrasonicator ¥TH¥ » M EAFHHI B G AR Z 84 »
OB PO (c)(d) MRS » Rt A ERE S » RTRERME&RS » EommEa sk
ZFERLY) » FERIEE KB BRI R % TP Kdextrin B 4 -CD 2FHARBE AL » 55
WEMATARBBR=F AL —EAEEEE > EoBENE—RESHEXNE  ABRAK=
TR » BRI ISR L EE K > BRI BIESEE o

30
O royal jelly - dextrin
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Fig. 3. Sorption isotherm for dextrin, 3 -cyclodextrin, royal jelly-dextrin powder and
royal jelly- 3 -cyclodextrin powder at 25°C.
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BV~ (AWM B)BRIRMIE (OS5 - Mg D)ETIL - BREE - EEREE
Fig. 4. Scanning electron micrographs of (A) dextrin, (B) /3 -cyclodextrin, (C) royal jelly-dextrin powder,
(D) royal jelly- B -CD- powder.

B 7~ (A)EESL - B polytron 1B (B)EF 3 - Bk ultrasonicator B (C) BT 5L - BN
FR#E polytron IR A (D) ¥ T 3| - BIRMIKER ultrasonicator JB& 8 R 2 EEBAE

Fig. 5. Scanning electron micrographs of (A) royal jelly-dextrin powder mixed by polytron, (B) royal jelly
-dextrin powder mixed by ultrasonicator, (C) royal jelly- 3 -CD- powder mixed by polytron, (D)
royal jelly- 3 -CD- powder mixed by ultrasonicator.
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Table 5. Changes of physical properties of the royal jelly-dextrin powders during storage.

Vacuum package

Unvacuum package

Color Color
pH pH
L a b L a b
t=1 month
35% RH , 25°C 4.12 61.70 -1.96 10. 23
25°C 4.01 61.70 -1.96 10.78 4.03 62.85 -1.95 10. 36
0°C 4,03 61.48 -1.85 11.69 4.00 60.69 -1.81 10. 47
-20°C 4.03 61.14 -1.92 11.41 4.02 60.51 -1.86 10. 67
t=2 months
35% RH , 25°C 4.02 64.43 -2.19 10. 54
25°C 4.01 61.69 -1.95 10.41 4.02 61.88 -1.99 10. 17
0°C 4.02 63.35 -2.05 11.92 4.01 63.54 -2.00 11.28
-20°C 4.02 62.68 -2.07 10.76 4.03 62.93 -2.04 10.60
t=4 months
35% RH , 25°C 4.06 64.23 -1.77 12.93
25°C 4.03 64.23 -2.22 11.67 4.03 63.03 -2.19 12.19
0°C 4.05 62.23 -2.32 11.39 4.06 62.81 -2.32 12.71
-20°C 4.03 63.65 -2.08 11.25 4.03 62.54 -2.23 11. 44
FA ~ BEIMBREE R IR YT 24k
Table 6. Changes of physical properties of the royal jelly-dextrin powders during storage.
Vacuum package Unvacuum package
Color Color
pH pH
L L b
t=1 month
35% RH , 25°C 4.15 82.73 -0.63 11.09
25°C 4.05 82.90 -0.61 11.34 4.08 82.75 -0.57 11.00
0°C 4.04 82.83 -0.53 12. 11 4.02 82.46 -0.51 11.94
-20°C 4.06 82.56 -0.57 12.34 4.02 82.51 -0.56 11.67
t=2 months
35% RH , 25°C 4.16 85.07 -0.70 10.89
25°C 4.14 82.60 -0.73 11.37 4.06 82.60 -0.70 10.95
0°C 4.08 83.24 -0.66 12.51 4.13 84.77 -0.67 12.17
-20°C 4.14 83.23 -0.44 12.05 4.16 84.75 -0.72 12.18
t=4 months
35% RH , 25°C 4.16 82.86 -0.88 12.81
25°C 4.14 64.20 -1.14 11.96 4.14 82.85 -0.87 12.53
0°C 4.11 83.41 -1.06 12.91 4.11 82.31 -1.07 12.66
-20°C 4.06 83.15 -0.36 13.31 4.09 82.35 -1.07 12.93
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Preparation of Royal Jelly Powders and Property
Characterization of the Products During Storage

Chin-Yin Tsengl, Zer-Ran Yu! and Chin-Fung Li2

! Department of Food Industry, National Chia-Yi Institute
of Agriculture, Chia-Yi, Taiwan, R.O.C.
2 Graduate Institute of Food Science and Technology,
National Taiwan University, Taipei, Taiwan, R.O.C.

Abstract

Royal jelly was mixed with detrin and /3 -cyclodextrin in the ratiosof 7 : 3,8 1 2and 9 : 1 (w/w),
respectively. The mixing and homogenization processes were finished by hand, a polytron or an
ultrasonicator prior to subjection to freeze drying and pulverizing for powder product preparation. Under
SEM eamination of the products prepared by band mixing of 4 -cyclodextrin and royal jelly with a ratio
of 9 I 1 was the best among products. A layer-like structure and an ellipse-like structure were respectively
observed in the products prepared by hand mixing of detrin or /3 -cyclodextrin with royal jelly, while a gel
-like matrix structure was observed in the products prepared by homogenization with a polytron or an
ultrasonicator. When the powder products were packaged at the normal atmosphere or under vacuum
condition and stored at ambient (25°C), refrigeration (0°C) and frozen (-20°C) temperatures, and at
ambient (25°C) temperature and low humidity (RH 35 %) for 4 months, hygroscopicity, pH, color and
sensory characteristics of the products were periodically determined. The results indicate that all products

were stable in storage and their quality after storage was reasonably accepted.

Key words : Royal jelly, Honeybee, 10-hydroxy- ¢ -2-decenoic acid, Encapsulation, Freeze-dried powder.
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