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Examination of a method to determine the quantification of 10-hydroxy-2-decenoic acid
in royal jelly by HPLC

Junki TANAKA*, Atsuo TACHIKAWA*, Hideyuki OTAKE* and Tatsuo MUTOU*
*Nagoya Customs Laboratory
2-3-12, Irifune, Minato-ku, Nagoya, Aichi 455-0032 Japan

Presently, gas chromatography (GC) method is generally used for analyzing royal jelly in the Customs. For the quantitative

determination of 10-hydroxy-9-2-decenoic acid, the GC method is considered to be more complicated and requires greater

technical skill. Therefore, we examined the use of high performance liquid chromatography (HPLC) for quantification of

10-hydroxy-6-2-decenoic acid instead of the GC method. We found that the HPLC method can be used for the determination

using suberic acid as the internal standard material, which simplifies the experimental procedures without trimethylsilylation.

1. #&

|

a—YLEY —id, BEENLHWINTZHOT, KEME
f, AEPER e SICRIH SR TR Y . 2o ERHRN S 5 2 &
DHEAGEE N —RAEEKE L TEAR LTS, a—Y L8l
—IF, FREEORM - T & Lz b oaErE, BIBIERES 30.01 1H
DEFEBIIHEIND, —T7. FKE 04.09 HONF IV |THE
PR ZED BT, 0 —Y Y Y —& % - R IEIRIZ S 21.06
HOMBEELIT SN, TN E OB AITIRKE N,

0—Y LB —id, RS ELTI0-N Rr%-§-2-TF
VB (BLF. HDA &5,) 28 AL TEY, m—Y LB —h
P SN2 L ONOHBHIRBW T, ZOMREIT) Z EIFEET
HD,

BBIZIB T HDA OERIL, HA7a~ N7 7 4 —Ilkb
WERIEHEYE (LT, GCIEE W D,) ZHW T > T 523, HDA
ZEAITCHI 4 IC 788028 L, B2 HDA % TMS kAl & RS S
THERET DBIEBMLETH D,

AWFFE T, @iff7: HDA OFERFIEL LT, FHEE(REE
MEEE LiaWEidEiRik s v~ 7T 7 0 =2k DN SEE (U
T, HPLC{EE W 9,) IZDOWTIRET LT,

¥ A BRBIEERE T455-0032 EEIRA R THER M 2-3-12

2. £ B

21 HHRURE
r—y €l — (REE). e —y1EY— (FEFE)
A 3t )= (—ik, A b TE)
AXRY Vg (7T RY vF)
N,O-BZ (FUAFALLUNL) TR TR (B
saa Ny AFALT Ty (VT<TNARY »F)
10-A RaFxi-§ 2TV (TLT7LyHT7r—=)

22 ZERUVBESEH
221 HERAEI BT T ST (HPLC)
45 ©  LaChrom ELITE (HSNA 77 /) By —X)
717 2 : LaChrom C18 (4.6 mm X 250 mm)
(BSinA T2 ) mo—X)
717 NREE : 50°C Wi : 0.75 ml/min
BB : A% 7 —L/50mM U EREERTR (pH=2.8) (50/50)
g« 2 A A — BT LA fHids
(ASINA T2 7 aP—X  1-2455)
BIERE - 210nm HEAR 1041
222 ARHARRIST (GC)
4EME 0 GC-2014 (EEUERT)
#1Z 2 :HP-5 (30 mX0.25 mm X 0.25 u m) (Agilent Technologies)
717 HAEEE 0 2000C  FEADHREE - 250°C



32 HPLC & Wz —Y LB U —HD 10~ 1 Ka ¥ - -2-7 & VO ERTIEOKG

Xy UT—HR: BFEHA
Wi 1 9.6ml/min JEAE : 1ul

Fittids - RFRA A ARt

23 EEAHE

DT oS EL, BEMT THOLA TS GC IED RO
B D S51? 2552 L, HDA OEREIT- 77,
231 TEEDHE

Fig.] ®7 0 —F v — MIHEV, GC N HPLC T HDA O &
11077,

Royal Jelly

extraction of HDA

extraction of HDA

addition of internal standard material

addition of internal standard material

Trimethylsilylation

quantitative determination of HDA
by gas chromatography

calculation of HDA

quantitative determination of HDA
by high-performance liquid chromatography

calculation of HDA

Fig.1 Flow chart of quantitative determinations of HDA by GC method and HPLC method, used in this study
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Fig.2 Chromatogram of raw (or lyophilized) royal jelly
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Fig.3 Chromatogram of eight possible internal standard materials
1. Fumaric acid, Succinic acid
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Fig4 Calibration curve obtained from HDA standard solutions by HPLC
method
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Table 1 Content of HDA in fresh and lyophilized royal jelly, determined by
HPLC method

Content of HDA(%)

Experiment Sample Fresh royal jelly Lyophilized royal jelly
No.1 1.22 3.86
No.2 1.26 4.10
No.3 1.29 471
No.4 1.33 4.97
No.5 1.26 4.79
Average 1.27 4.48
St.Deviation 0.040 0.480
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Fig.5 Calibration curve of HDA standard solution by GC method
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Table 2 Content ratio of HDA in fresh and lyophilized royal jelly by GC method

Content of HDA(%)
Sample . . .
Experiment Fresh royal jelly Lyophilized royal jelly
No.1 1.03 3.29
No.2 1.23 2.93
No.3 0.96 3.67
No.4 1.52 3.04
No.5 1.50 3.74
Average 1.25 3.33
St.Deviation 0.259 0.364
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Table 3 Comparison of content ratio of HDA in royal jelly by GC method and by HPLC method
Content of HDA(%)
Sample Fresh royal jelly Fresh royal jelly Lyophilized royal jelly Lyophilized royal jelly
Experiment (HPLC method) (GC method) (HPLC method) (GC method)
No.1 1.22 1.03 3.86 3.29
No.2 1.26 1.23 4.10 2.93
No.3 1.29 0.96 4.71 3.67
No.4 1.33 1.52 4.97 3.04
No.5 1.26 1.50 4.79 3.74
Average 1.27 1.25 4.48 3.33
St.Deviation 0.040 0.259 0.480 0.364
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