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Table 1. Proximate analysis of raw royal jelly produced in Taiwan
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Crude Crude Crude N-free

Moisture Ash Protein fat fiber extract
Range(%o) 65.4-68.7 0.7-1.1 11.5-14.3 3.2-4.7 0-0.1 14.5-17.9
Mean(%)* 66.4+0.8 0.9-£0.2 12.6+0.4 3.7+0.5 <0.1 15.0+1.0

*Sample size n = 33.
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Table 2. Amino acid content of protein hydrolysate

in raw and freeze-dried royal jelly

Amino acid Content(%)*
Raw Freeze-dried
Asp 2.24 6.12
Thr 0.54 1.51
Ser 0.73 1.78
Glu .23 3.20
Pro 0.53 1.44
Gly 0.41] 1.14
Ala 0.40 1.10
Cys 0.13 0.30
Val (.70 1.96
Met 0.31 0.91
Ile (.58 1.67
Leu 0.96 2.54
Tyr 0.47 1.26
Phe 0.52 1.58
His 0.39 0.80
Lys 0.90 2.60
Trp 0.14 0.40
Arg 0.57 1.65
Total 11.75 31.96

*Based on sample weights.

fa R EAET A

B R —
HHI7S% A, HER
T4 2 AR HIE66% I H

SN

—

i - 4%
V-F PRAFARRSS

-
1FEK

AEEL Koy B

g e 5
TEA5H77%,
T 4% FEAREE T E
1H230,000-63,000:2 [ , 11 EoX
mﬁﬁﬁm , 1
L

__?3{/2.*5:

Eﬁ.

18

R,

'_,._

Xy

’.i;

HEF

&

B

7

H

g ARG RS
u&ﬁ*}l‘f' FEEE AR ARGTER
FEHE33ME, AT H— A RS R R R, B
b1 B 2 F FERST
7K a7, i AN21.2

I3,

SEEEE
, o7 BT

&Tdk@ﬂdkd#ﬁ\%?%%
I KEBEREEE, B

fiifif

%’ﬁ @@ﬁ

PR REAE,
2% 1M
52/311351/’3; Jm:

i
AR

4%:—?1@
1 11.5-14.3% 2 H, H
s

2. 23% , MAKE M E

5 H 2 ,%%
B

Z2.3-2.5% ., KB TE

T 46,000-55,0002.[H ,

FREAH B A éﬁ%‘%’

PN

s
=
FEAE

SN AN T TR
i FAREE

11.75%, ER L AspZ & &
Leu, Lys & Ser R & , 47 A!

= H B f
B K ERE 2 S
BypR_ BiEERESEHN HE T

0.73%. = it i B
0.13%. il 5 5 BiTakenaka 34 17

7.

N HEEEZ4.6%.
FRARE ST , S A A
#ﬁ){%nﬂ HZ
:xm,m£2.24ﬁ/ﬂg Gh}*
5 1.23, 0.96, 0.90 &

1 Met &2 Cys 47 Bl 5 0.31 &
A pEERE

BT R HIRS SR AR, RER B8 A 2 IR 0o 1

7N

FEHI,

BRTA RZESE,

e AR B R S B 15 0.61 %, ELH

T AR = Ffim . H A

5 0.32 52.0.14%, —
75% » T Glu, ArgE’aTammeE’J = & 497 5 £50.04,

0.0350.025%:

MProﬁLys =S, 77 A
B ET A AR U BE R R Y

L AERTR-ZERSERE

iES

Z 80~90%, H

acid®= FEHAYK 5T, X

TAF 2 Bk
Rk LJ%E:":Mgﬁ‘Zﬁ

HY, S8 N 3.2-4.7%, 2,

Bk He R, £
1 X LA 10-OH-6-2-decenoic acid

(10-FE B Bt ik, FE TR

2 M R ) S 10-OH-decanoic

13%

}hﬁﬁ:'r%%[gﬁﬁ QHE%

B2 2 68.5%, & B 524.5%, 1 H B IHEERS G M

ﬁﬁ&éﬁ

ﬂ Sebacw acid &

/N 2.24%,, H
| S B8 E, 75
H Y

F10L16 : 0, 18 : 3
£50.75, 0.54 52.0.47%, It
THEEE IR N

4.76%., kS B BiSerra BonvehifT 2R 2 iS5 B AHE
(14, HPIGC-masskR Bl Fa L & T 45 < Relqidg , 8
. 10-OH-62-decenoic acid 52 10-OH-decanoic acid

W% L FE
EENBERER2-
%ﬁﬁﬁ-(z 3

= o TR YR

- 80-88%, 1m

BRI 75% LA L, TRITEHY
2.5(& L b, 5594t
A T8 2Bk, WrRERR TR
10-OH-82-decenoic acid & 10-OH-

i Takenaka<”

decanoic acid47 Bl G HRHEFERI50 5230%, sebacic

aCing [5 3%

10-OH-§2-decenoic acidfiE+
oy, — i T A 2 ARSI DIH 3 BV EH
FEMORT IR T A RIG 5
EEREGTREMRGER

e mnteE, ~NE
Q3K AT 7R, 19854
1.98% , PRI HE A 5 8 0E
HA T ERIHIES, 19227
EilpNIc:

o B 2R B B
E, = ERE1.90%,
Bl lin: 2
nJge?

FEIE L E A 60-70 &

227

AR B -
AN EE KER ST 19855 LIFT]
G, B 3R A O # 20-30g % T
i B EEABREEFTE0-

SARRH K
T

LA
fi

T s e & 2 B A5 B

CRhER, HEE2BER1.70%,
KR EH
P B R P EE R B 1E2.0% LA
-IRERIG S

K. 2R BT

K
i BF

EAHAE TR




Journal of Food and Drug Analysis. 1994. 2(3)

Table 3. Free amino acid content in raw royal jelly

Amino acid Content(%)*
Asp 0.015
Glu 0.041
Ser 0.005
Pro 0.324
Ala 0.002
Cys 0.006
[e 0.002
Tyr 0.002
Phe 0.003
Lys 0.136
His 0.009
Arg 0.031

Phosphoserine 0.004
Taurine 0.025
Total 0.605

*Based on sample weights.

Table 4. Free fatty acid composition in ether extract

of raw royal jelly

Fatty acid Composition(%o)™

8:0 0.04

12:0 0.05

14:0 0.04

16:0 0.75

16:1 0.03

17:0 0.02

18:0 0.15

18:1 0.47

18:2 0.08

18:3 0.54

20:0 0.01

20:1 0.02

22:0 0.04
10-OH-decanoic acid 24.50
10-OH-2-decenoic acid 68.50
Others 4.76

*Based on total free fatty acid weights.

Table 5. Comparison of 10-OH-2-decenoic acid content among raw royal jellies produced in various countries

Production country Sample size Content(%)

Taiwan (1985) 33 1.930.1

Taiwan (1992) 26 1.7+0.2

Thailand (1992) 10 1.940.1

China(Shanghai)(1992) 12 2.1x0.2

China(Nanking)(1992) 14 2.1+20.2

China(Peiping)(1992) 13 2.0+0.1
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Table 6. Vitamin and mineral contents in raw royal jelly

Content(ppm)

Item Range Mean *
Vitamin

B; 1.5 — 2.6 1.8 £ 0.3
B: 9.6 — 158 1.2 £ 22
Be 1.6 — 6.0 30+ 1.6
Niacin 22.0 — 446 31.6 £ 52
Folic acid 0.1 — 1.0 0.6 + 0.3
Pantothenic acid 110.0 — 125.0 117.0 = 15.8
Mineral

Zn 22.0 — 30.0 245 £ 1.2
Fe 72 — 119 99 * 1.6
Mg 274 — 400 363.7 = 57.0
Ca 83.8 — 200 109.2 £ 251
P 1400 — 2100 1700 =+ 230
Mn 0.6 — 1.9 1.1 =04
Na 95.0 — 350.0 185.0 £ 55.0
K 2812 — 3390 3087 = 410

*Sample size n=15.

Table 7. Comparison of proximate analysis of freeze-dried royal jelly produced in Taiwan and China

Prodution Content(%)

country Moisture Ash Crude Crude Crude N-free
protein fat fiber extract

Taiwan® 3.0-4.5 24-26 33.0 - 35.2 10 - 12 0-0.1 45 - 47

China™* 2.3-5.0 2.3-27 343 - 393 8 -12 0-0.1 43 - 46

*Sample size n= 31.

**Sample size n= 9.
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Table 8. Vitamin and mineral contents in freeze-

dried royal jelly

Item Content(ppm)*

Vitamin
Bi 6.8 — 7.3
B: 25 — 40
Bs 11 — 25
Niacin 97 — 111
Folic acd 14 — 3.6
Pantothenic acid 378 — 425

Mineral
Zn 80.3 — 85.0
Fe 39.5 — 42.6
Mg 930 — 961

Ca 380 — 405
P 5300 — 5500
Mn 1.5 — 39

Na 650 — 680
K 8010 — 9000

*Sample produced in Taiwan, sample size n=35.
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Table 9. Quality survey of fourteen commercial formulated royal jelly products

Brand  Package type Content Claimed 10-OH-decenoic List price Remarks®
code (mg/capXcap) ingredient acid content (%) (N.T.dollars) A B C D E
1 Hard capsule 400 X 120 Royal jelly; 1.06 2,500
(Aluminum blister) Lactose
2 Hard capsule 400X 120 100% freeze dried 2.33 1,650 B B B Sticky
(PE bottle) royal jelly powder; Browning
Starch
3 Hard capsule 400 X 90 Moisture 14% 4.38 1,500
(PE bottle) freeze dried
royal jelly
4 Hard capsule 400 X 80 Freeze dried
(PE bottle) royal jelly powder; 0.85 1,000
Starch
5 Hard capsule 350 X 100 Freeze dned royal 2.03 1,280
(PE bottle) jelly powder;
Maltodextrin
6 Hard capsule 430X90 Freeze dried royal 1.60 1,080
(Glass bottle) jelly powder;
Yeast
7 Hard capsule 300 X 60 Freeze dried royal 2.08 1,600
(Glass bottle) jelly powder;
Yeast
8 Hard capsule 380 X120 Frecze dried royal 3.1 2,500
(Aluminum blister) jelly powder
9 Tablet 250 X 60 Royal jelly; 0.7 [,290 US.
(PE bottle) Fructose; Sorbitol; imported
Citric acid
10 Soft capsule 500 X120 Royal jelly; 0.4 1,500
(PE bottle} Lecithin
§ Soft capsule 500 X120 Royal jelly; (.45 1,800
(Aluminum blister) Wheat germ o1l
12 Soft capsule 800 %90 Royal jelly; 26 ppm 2,000
(PE bottle) Ling zy(%2)
13 Soft capsule 500 <150 Royal jelly: 321 ppm 2,000
(Alumimum bhster) Garlic o1l
Sunflower ol
14 Soft capsule 450X 150 Royal jelly: 298 ppm [,500
(Aluminum blister) Garlic oil;
Sunflower oil
*B:With. A : List detailed ingredients.
_:Without. B : List production date and expiry date.

C : List suggestion doseage.
D : List name and address of manufacturer.

E : Others.
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Table 10. Content of 10-OH-2-decenoic acid in commercial royal jelly drinks

Product name Content(ppm)
Imported concentrate royal jelly extract 1900
Domestic royal jelly drink 6.1
Japan COSMO royal jelly drink 130
China royal jelly drink-1 360
China royal jelly drink-2 177

Table 11. Residues of tetracycline derivatives in raw royal jelly

Sampling period Sample Contamination rate” Type of tetracycline
S1Ze (%) derivatives
July(1989)~June(1990) 21 33.3 OTCH+CTC
July(1990)~June(1991) 13 7.7 CTC
July(1991)~June(1992) 12 16.7 CTC
July(1992)~Tune(1993) 30 13.3 OTC+CTC

*Contamination rate was evaluated according to Japanese inspection criteria of tetracycline derivatives in royal jelly:

Residual level of OTC, TC and CTC exceeding 0.1, 0.1, and 0.02 ppm respectively or total amounts of the three types

exceeding 0.1 ppm was evaluated as contaminated sample.
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ABSTRACT

The objective of this study was to analyze
the nutritional composition in royal jellies of dif-
ferent brands. The sampling period was from
July, 1992 to June, 1993. The proximate analysis
showed that of the nutrients in raw royal jelly,
moisture was about 66%, crude protein was be-
tween 11.5% to 14.3%, ether extract was 3.2%
to 4.7%, and nitrogen-free extract was about 14.
5% to 17.9%. Each nutrient content was about
two to three times higher in freeze-dned royal
jelly than that in raw royal jelly. Eighty to nine-
ty percent of ether extract from raw royal jelly
was free fatty acid, and about 68.5% of that
free fatty acid was 10-OH-2-decenoic acid. 10-
OH-2-decenoic acid content is generally con-
sidered as the purity index of the royal jelly. Re-
sults from this study showed no correlation be-
tween the 10-OH-2-decenoic acid content and
the production seasons of royal jellies. The 10-
'OH-2-decenoic acid content in royal jellies pro-
duced in Taiwan has been declining in recent

Key words : Royal jelly, Quality survey.
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years to a level of about 1.7 percent, which 1s
lower than that in royal jellies produced in Thai-
land or Mainland China. Vitamin analysis
revealed that raw royal jellies were rich in vita-
min B complex, but they did not have any vita-
min A, C, and E. Raw royal jellies also con-
tained abundant vital minerals such as Na, K,
P, Mg, Ca, Mn, Fe, and Zn. This study also
found that the nutrients in raw roval jelhes were
not destroyed in the dehydrating process. For-
mulated royal jellies are available from the mar-
ket mostly in three kinds of package : soft ca-
psules, hard capsules and tablets. Most of the
carriers for soft capsules were diluted with sun-
flower oil, while yeast or lactose was used for
hard capsules. There was no antiseptic found in
capsulated products. About 13.3 percent of the
samples were detected to  have @ te-
tracycline derivatives residues, mostly OTC and
CTC, exceeding the Japanese examination stan-
dard for royal jellies.



