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Abstract An analytical method based on high performance liquid chromatography was developed for
analysis of nerol, linalool and citronellol, which are three main monoterpenes in essential oils. The optimized
chromatographic conditions were determined as: C18 column (4.6 mm i.d. X 150 mm, 5 pum), acetonitrile/
water (v/v, 1 1) as mobile phase, UV detector (205 nm), flow rate at 1.0 mL/min. The precision and stability
of the method were also validated. This method is of high sensitivity, good reproducibility, and meets the
methodological requirements. Furthermore, the methodology has been applied to detect the content of nerol,

linalool and citronellol in rose oil, rose essence, lemon oil and lemon essence.
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75 R MR AE . L 25, R B
v GBI AT BrR . BREE AR T AR
AR RN D7 TP T, HATRAEFRE.
U WERIEDT . DI AR IS L OGE N A
KRN, Tz RS A SR
S 1IN VST L e g B A S 1 e S U i
GYHRE S, K2 EAFFE.. TR, Bk
M. SAERE. KOWE. T HM. &6 LH
Be2K. s RS, Hd, RS
WS YIRS IEEE . TR . PR AR
JTRARAE, 2 MORRKE M BSR4 K
ZHAE BRI R BT, AR
TPk EEA . A (Gas Chromatography,
GC) By AH €41 (Liquid Chromatogram) 5 & HL it
LA G (FTIR) B S — 4 i AL i Jot o 1
H . il 5 R A 2 Pk e & Sk, g
HIE K H =0 A0 2% (High Performance Liquid
Chromatography, HPLC) J5¥2: 53 8l & 4 v H 1)
FrREmE Y . ARSCHRM T R R R AR
Ve HPLC-UV 20 A 773, 43 Bl i BB i
Frikim. BORTERS . AR ALY . JF
FElE . P =R YU SR, IR Ik
AT T RFEFH
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2.1 NE5IRAF

Agilent 1260 R ¥ & RO AH B8 R4,
Agilent ChemStation; PURELAB Classic i#4fi/K
OB HER AL B A CEi) AR A D

O (FEER KA R B (R ) H R 2 7)) A
taital, PBAEEE (97%)  HAEEE (98%) « FF I
(95%) ¥k [ g Bl g7 T A= AL BB B A1 PR A
wls BUELRE i (9.99%) « ArARE sk B MR T

HUEWRAF; BORER. B AR B R
R TR IR A
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2.2.1 5% RSV ) A

Fh A RS AERE . A . A P AR &
10 pL & 1 mL &8, M2 Z5E, #75,
#%H .

2.2.2 AR S L)

s mIBREM 1 L & 10 mL %5, N
ERZIEE, A, 20022 um TALIER S g, H
SEIEE R A
2.2.3 kAt

ik Agilent Eclipse XDB-C18 column
(4.6 mm i.d. X150 mm, 5 um); VizshH: G-
KOm, 10D K. 205 nm; Ji#: 1.0 mL/
min; fit: 30C.

224 RMEKRF 5

i %5 BN R i 259 0.01 mL .+ 0.02 mL.
004mL. 0.1mL. 02mL. 04mL. 0.5mL. 1mL.
2mL & 10 mL F&)i, MOz, #%5,
$o PR GE S AR, Il SR A, BUSE (X)
XPUE AR (Y) EAT Sk A, A3 R1E TR
2.2.5 K S

IR RE 2R s R 2 RO R R 10 pL,
e ERAE AT, EEHERE 6 R, d X
TR, T 5 e T S 1 AF G b ME i 22 (Relative
Standard Deviation, RSD) {H..

2.2.6 RV

HURESS 10 uL £ 100 mL A8, oS
ZIRE, $&AT, A EPATHIE R 5 s
B 3 R¥% BRI A AEERE, il sRIEmAR, T
FE b =R Ak S i i ALY RSD MH.
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2.2.8 SRR S P 3 FERE AL A I e

O3 RS B R IR il BB RS . R
. RS 10 uL & 100 mL A8, iR
200, A1, 220.22 um THALIENE Sk, Eank
WAE AR S . SR IR BUAR 25 A0 B RS
W BORARE . BRI R R TI E
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31 ZMXRRER

PEAEREIARAE N ZE . Y=3.792 7X—5.490 2
(R*=1.000 0), FSHaBERIbRAERIZE . Y=1.20x
+3.973 6 (R°=0.9999), & 5 BEMIbrE LR -
Y=2.4552X—7.978 8 (R’=1.000), HAKWFE
1o iKW, BEAEBEAE 8.7~174 0 ng/mL i [l
WIETHRL (K 1) 5 2R IFHE MR R; 55

REEAE 8.9~178 0 ng/mL Y[l Py T AN (1] 1) 5 i
S RIFZIECR; B IEAE 8.6~172 0 ng/mL 70
Bl Y U AR (] 1) 5 i B R4 OC R
32 REEXRR

R B SIS W, M AT U TR K RSD
4 0.39%, J5REEEIIERIAR ) RSD 4 0.08%, 7
PRI AR RSD 8 0.11%, &5 RR IR
BT
33 EEMER

FEG RS AE BT . D5 R B or B U TR AR )
RSD BJ/NT-3% (K 2), @5 RRWIITEELE VLT

F2 BEEBNELER 0=5)
Table 2 Results of repeatability test (n=>5)

RSD (%)
e — - - P
RN EN N
FEAEE 0.37 0.45 0.91
DR 0.61 2.11 0.81
HAWE 0.34 1.08 0.64

F1 3MBEUSYARRERZREMEER

Table 1 Standard curves and linear ranges of three monoterpenes

R R i R VS (ng/mLD SARAI PR (ng/mL) BAGERER (ng/mL)
s i Y=3.792 7X—5.490 2 1.000 0 8.7~1740 2.61 8.7
agiaiss Y=129X+3.973 6 0.999 9 8.9~178 0 2.67 8.9
HoAE Y=2.4552X—7.978 8 1.000 0 8.6~1720 2.58 8.6
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Fig. 1 HPLC chromatograms of mixed standard (a) and rose oil (b)
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FEAERE . D5 AERE . 7 50 B (A R A
94%~105%. RSD /N 5% (£ 3), &iEWTy
IHE .
x3 ERRVELR n=6)
Table 3 Results of recovery test (n=6)

RS PIIL7SE T[]
(ng) (ng) e (%)
418.31 445 94.67 1.37
31.76 435 100.18 4.60

694.84 258 105.37 1.07

3.5 fuktEme 3 MR L S YR E
WK BORERE . K BOREm . AT B RS

Hh R A S I A5 AR INER 4 B
R4 KT, BOAER. R, EERR=HE
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Table 4 Counts of three monoterpenes in rose oil, rose

FrUfE RSD (%)

WO
N
= = =

&8 1=6)

essence, lemon oil and lemon essence (17 =6)

o fioxid g AW
(mg/mL) (mg/mL) (mg/mL)
YUBKG 28.4840.10 2.66+0.02 52.68+0.18
WRAENS 1.130.01 1.35+0.01 13.82+0.03
Frigt 6.88+0.05 KA H 4.48+0.04
T kG 13.82+0.03 4.8240.01 23.23+0.07
4 ¥ it

WG TR B4 54 1K) HPLC 43
Wiridi. GiRERM, ZNET R GAT, JikER
TERF AR, (Rl R F B A7 V22 — P . AR
S TR 0 2R R R e g R 5 P W i g
AR 58 3 AP RS W B A 55 8 e SR T A (%
7 S (2 e ) e S E s L
KGRI #5 (GC-FID) X BUHRKG i B i 4k A5
WIREAT 007 )5 B, GC-FID 43 #fris a5 K (4
15 min) , RBPEAK (LN 8.7 pg/mL) » 534k, H
TP EE (224°C) FIRFAERE (225~226°C) 13 A1
i, FHME AR BB E, oo gk
TTUERf IR e PE e b . AWFFTER L) HPLC-

UV F3#r 7 kA i BRA, Ry, 43 7 I 1)
B, WE M BIEL . TR AR Oy
FEWE . 75 o5 BE )€ P € &3t HPLC-UV J7ik
B GC-FID HAW RMILH. ok, MRtk
RGN HPLC F3 #7738, J5AREAE 60 min ZiA7 H
e, IR A, A S ) HPLC-UV 4y
AR b A NN TR e T

AHEFOEE— BN E T BRI BORE
K AR ARG T R IR . AR
Fop O . S5 AR, BN I RN EO A R 0T
o, PR ai AT AR b, e R O
PRl A PS5 k. BOBRS il
TH RS RIS S, B AR
(RS A LA B i v R8s A e o I
TERE, AR OTERE, TATEE RS A D
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