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ABSTRACT - The Ministry of Food and Drug Safety (MFDS) is amending its test methods for health-functional
foods (dietary food supplements) to establish regulatory standards and specifications in Korea. In this regard, we con-
tinue our research on developing analytical methods for the items. Octacosanol is the major component of polycosanol
and is a high-molecular-mass primary fatty alcohol, obtained from sugar cane wax. Previous researchers have shown
that octacosanol can lower cholesterol and has antiaggregatory properties, cytoprotective uses, and ergogenic proper-
ties for human health. Recently, octacosanol products have been actively introduced into the domestic market because
of their functional biological activity. We have developed a sensitive and selective test method for octacosanol that the
TMS derivatives by means of gas-chromatographic-tandem mass spectrometry (GC-MS). The trimethylsilyl ether
derivative of the target analyte showed excellent chromatographic properties. The procedure was validated in the
range of 12.5~200 pg/L. Standard calibration curves presented linearity with the correlation coefficient (+°) > 0.999,
and the limits of detection (LOD) and limits of quantitation (LOQ) were 4.5 ng/L and 13.8 pg/L, respectively. The
high recoveries (92.5 to 108.8%) and precision (1.8 to 2.4%) obtained are in accordance with the established valida-
tion criteria. Our research can provide scientific evidence to amend the octacosanol test method for the Health-Func-
tional Food Code.
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Table 1. Molecular structure of octacosanol

Structure Molecular formula Molecular weight CAS number
m\ OH C,H,,0 41076 557-61-9
Me 7IeARGES AJAY F e A" oY o] 1,000 my/Le] FEEN R FAET. AFEAAS ¢
At deEs Aol "asA Hulh 3 BEgde 7tz 25, 50, 100, 200, 400 pg/Le] ==
A7715HE T SEEAES B4 1 A4S ETYAE ethyl acetateZ TAE 84 5ke] ARSI
e F JEE A sHETAAE AdRe] & EFEEAY FEASE fdt FEE EFEY 100 uL
N EUS, 2 9 AF T BT EEEAH0E g A 9} N-methyl-N-(trimethylsiyl) trifluoroacetamide (MSTFA)
g Fo| BARES WAs] St oAy AN 100 uLE frelFHel ¥l 853 tha 80°C 2204 20
0] A7HA Y dY AT SHFTHY SEEAE . & TMS Al AR RS REEAeR o o
=9 AEEe 9714 HlFst wkgs AZ 5, o = GC-MSE Table 29| Z7loA 435131t}
28 F2% t= 432 3 A& o]F GC-FIDE 73
AFetes oty 1 9] SEtEAbEele] B A FEA =2 Hxi=]
S 9% FIHE A3 Daniela 5¥0] Al 5 #A3E A BE SEEAREEA oF 10 mge] %5 A
3} th& TMS (Trimethylsilylester) %43} 3 & GC-MS 8 60~250 mgS A 93] 3+ thS ethyl acetate 30 mLE
£ o] &3 AFHE, Anna L. 372 & 53 22 9A| HaL 60°CollA 2087 80N FEeUT d2oR
FolAM 84 VIFEIE AX FEREXEOE FEI T 23] Tl ethyl acetateE 713l #HFH 50 mL7F S A
= TMS fF=A8ket] GC-MSZ 4181915, Han %2 3 ¥ F&4& WEH BH (045 pum)=E A#H3 A5 A
Z2Eoz Igd AANAM FeAS 3 F GC-MSE ©o] FE&Yo R SITh AlFEN e FEAste & F
83 IR FAIRAHS AlRbeith wAE A LI IHeE AJFEe 100 uLok N-
E AgAE LElFANES AHES 93 s A7) methyl-N-(trimethylsiyl)trifluoroacetamide (MSTFA) 100 uL
SHFTA APRHEY Sold B e 55 MAdst 5 & fEREC ¥ 888 e 80°C LBlA 208 F
ek A8 A A Dt AzeH A7 a8A QF REGAIA TMS =488kt
= Eole WEeE BAHS /et 3 oHd &
Aol diesl dejdol e Faste] EAMES S, GC-MS M XA
Azl 5 A AF e 484 eSS SEREARE ] 245 918ke] DB-5MS (30 m x 0.32 mm

Materials and Methods

xot g A)2
1-Octacosanol %2 Sigma-Aldrich (St. Louis, MO,
USAXERE Fdsted ARE-shTh A|52] el A}
2% ethyl acetater= HPLC 532 % Merck (Darmstadt,
Germany)AFol A, =4 AleF MSFTA (N-Methyl-N
(trimethyl silyl) trifluoro acetamide Cat No. 69479, 25 mL)
+ Sigma-Aldrich (St. Louis, MO, USAIZFEH 43}
AT Alge AlFe] AL e A7 HE T 5
g TAEE AME-3HAA

a2 7158 TS FAS AFE e R A
w9718 Fuistla, T FAEE ARSEAAY 2 7]
S8 R AFAAEY FHFS FAISHA &2 AlFS el

A Al elskaint.

Table 2. Analytical conditions for GC-MS in the analytical method
of octacosanol

Instrumental condition Operating condition

DB-5MS
(fused silica capillary column)

Column (30 m x 0.32 mm i. d, 0.25 pm
film thickness)
Programmed from 180 (1 min) to
GC Oven temp. 250°C, 10°C/min 250 to 300°C

(3 min), 5°C/min 300°C to 310
(1min), 5°C/min

270°C
2 uL (split mode, 10 : 1)

Injector temp.
Injection volumn

Carrier gas flow 1 mL/min (Helium)

Transfer line temp. 280°C
MS source temp. 180°C
MS Tonization EI (70eV)
SIM ions m/z 467[M™-15] 10{1, m/z 130 ion,
m/z 97 ion
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i. d, 0.25 um film thickness, fused silica capillary column)7}
A2 7R AR rE 22 Z-E #HEA 7] (Gas chromatograph-
Mass Spectrometer, GC 7890A, MASS G1710FA, Agilent
Inc., Santa Clara, CA, USA)E A3, #% 1.0 mL/
min, TYFS 2 Lz A
FEA A= SIM (selected ion monitoring) modeol| X
g3t om SIM moded A= #=7F 23 Ao = &
NAH F22 ZAE7F AFE o] 22 2A m/z 467[M™-15]
ion, m/z 130 ion, m/z 97 iong A Foleoz HAA3}UL
of| B A S AASFATHTable 2).

AAEA-L scan mode,

w18 4

SELFANE B2 oA (specificity), 2414
(linearity), 7 & ¢HAI(LOD, limit of detection), % #3HA
(LOQ, limit of quantification), 7 &%= (Accuracy), A 2=
(Precision)dl] thall &84S AFstATE A8 gl
skl SEfEARE Al@EN ] sE7F 747 125, 25, 50,
100, 200 pg/Le] H%E= & the 7} &% Helol tigk o
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A= (coefficient of correlation, )S g

A AEAe Al 71=271(S
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o ol FEEAS AP W W ME GE 7)e
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sttt AA o] skl gk wkE %
Qi Jrke SEHIARES ?:.H"T
< &% 2 B34S st A
AEFE 37FE (80 mg, 120 mg, 220 mg) %FJ%M
Aote] Bt o EFA K (relative standard
deviation, RSD)E Al4tste] B4 YHUEE H7s%
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Results and Discussion
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Fig. 1. Chromatogram of octacosanol standard (A), sample (B)
and scan spectrum (C).

Table 3. Selected ion of GC-MS for octacosanol

Fragment monitored
(m/z)

467, 130, 97

Retention time (min) M.W.

11.4 482

7000

6000

5000

4000

Area

y=30.794x + 65.875
R*=0.9991

3000
2000

1000

0 50 100 150 200 250
Conc.(ug/L)

Fig. 2. Calibration curve of octacosanol.

YA mz 467 ionZ L 2] m/z 103 ion, 97 ion®] H=
HJL ol AP LN E FU3HATHTable 3). Base
peak &L 100%= o}ME o FAEE Hol29] A
H S Bwd A7 FZ2I AFLAGA FLox
A Well So7k= 7/4\% Q Akt =3 SEEARE &
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g9 Frrt 247k 12.5, 25, 50, 100, 200 pg/Le] H%=
gt FBAGFE)7E 0999 ol Fo s $-
S I & AATHFig. 2).
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HEIA (HEIA =33 x0/S), 10812 33+ AS A
A 3% =10xo/S)Z 73 A3} 742t 45, 13.8 pg/L
2 e
UT Y P
A FEEE H7PHE o83ty SEEAREY] F
=7} 50, 100, 150 pg/Le] H=% H7bstal 53] & =
Aot S HES A 27 94~109%9] 3]5-ES
UERH tH(Table 4).

AlE o] wistel] ik vk AUEE IRl 5t
AN FZFHS 80mg, 120 mg, 220 mgl 2 7}7] gatale] 53]
W =235 At A EFURE 1.8~24%= S1E AT

ol o

ol U7k AEA-S 80 mg, 120 mg, 220 mg Al B FHF
AN 247} 1.0~23%= UERTh AE 9 AUE= AOAC
Zrol=gilol A AAshe 7EEAE T 1 pged W 3
& W9 75~120%, FHNETHAF 8%)o BF Fish=

gRlgt 4= AATH Table 5).

AMHMI WXIRAEF
B 54 GAS sk] NERAE olaaled A
A7 wAAEE AAET 7 7|3E 53] R

Table 4. Validation results (accuracy) of analytical method for the
determination of octacosanol (n = 5)

Spiked

Concentration (pg/L) Recovery (%) + SD RSD (%)
50 944+34 3.6
100 92.5+25 2.6
150 108.8 £ 2.3 2.1

Table 5. Validation results (repeatability) of analytical method for
the determination of octacosanol (n = 5)

Measured mean (mg/g) (Day to day)

Sample (mg) £ SD, RSD (%) Mezlslgrg’l [r(nsegn(%g/g)
80 20.9+0.5,2.4 204+0.5,2.3
120 20.5+0.4,2.0 20.3+£0.2,1.0
220 20.7+04, 1.8 204+1.3,1.3

ste Z4zF A 713 1073 mg/g, B 71¥ 106.4 mg/gS
FETHA = 2.0%0]5t2 TS vhet A3E UE
A=)

Aol dads 1T = AUTHTable 6).
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Table 6. Inter-laboratory validation results (reproducibility) of
analytical method for the determination of octacosanol (n = 5)

LAB 1 LAB2
Measured mean Measured mean Measured RSD
(mg/g)+SD,  (mg/g)+SD, mean(mg/g) (%)
RSD (%) RSD (%)
107.3+2.0,1.9 1064+14,13 106.8 1.7

Table 7. The contents of silymarin for commercial products by
GC-MS (n=3)

Sample  Octacosanol contents Samble type
(No) (%) peap
| 879 multi-mix (vitamin) complex
capsule
2 92.8 single, tablet
3 942 multi-mix (vitamin) complex
capsule
4 99.8 single, tablet
5 103.6 multi-mix (vitamin) complex
capsule
6 98.9 multi-mix (vitamin) complex
capsule
7 93.8 multi-mix (vitamin) complex
capsule
8 91.1 multi-mix (vitamin) complex
capsule
9 107.9 multi-mix (vitamin) complex

capsule
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