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Quick Detection of Citronellol and Geraniol in Yunnan Black Tea by QUEChERS-GC-MS

DIAO Yuhua WAN Jing® MA Yanhong CHEN Xian ZHAO Yunlong

(Kunming Institute for Food and Drug Control, Kunming 650032, China)

Abstract: [Objective] In view of the possible illegal addition of rose flavors (citronellol and geraniol) to Yunnan
black tea, a method was established for rapid detection of citronellol and geraniol based on QuEChERS-gas
chromatography-mass spectrometry (QUEChERS-GC-MS). [Method] The procedure involved extracting Yunnan
black tea samples with acetonitrile following water wetting. The extract was purified by QuEChERS dispersed
solid phase extraction. It was detected under the selected ion monitoring (SIM) mode and quantified by the
external standard method. [Result] Good linear relationships were observed for citronellol and geraniol within the
mass concentration range from 0.05 to 5.00 ug/mL, with correlation coefficients (R*) greater than 0.999 for both
compounds. The recovery rates under the spiked concentrations of 0.5, 1.0, 5.0, and 10.0 mg/kg fell within the
range of 95.7% to 106.4%, with relative standard deviations (RSD) ranging from 0.77% to 6.58%. The method
exhibited the limits of detection (LOD) of 0.22 mg/kg and 0.10 mg/kg and the limits of quantification (LOQ) of
0.74 mg/kg and 0.32 mg/kg. The method was then employed to analyze 29 suspected Yunnan black tea samples.
The results showed high mass fractions of citronellol and geraniol in suspected samples, with the highest mass
fractions recorded at 53.40 mg/kg and 68.33 mg/kg, respectively, which indicated illegal addition of flavors in
Yunnan black tea. [Conclusion] It is a straightforward, reproducible, and precise method suitable for the rapid

detection of citronellol and geraniol in Yunnan black tea.
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Fig. 1 Comparison of chromatograms of target compounds between different injection methods and among different

split volume ratios
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Table 2 Effects of different wetting treatments and different

extraction solvents on the recovery rates of target

compounds
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Fig. 3 Total ion chromatograms of target compounds with

acetonitrile, ethyl ether, and acetone as extraction

solvents
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Fig. 4 Effects of added amounts of anhydrous magnesium sulfate, PSA, C18, and GCB on the recovery rates of target compounds
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Table 5 Standard curve equations and R* of target compounds
Hbr2H 55 Tk il 22 07 72 & MEVE F /Cpg/mL) R? HEJT RN/ Yo
X y=944.437 573x+23 610.747 646" 0.999 20
g 0.05~5.00 6.22
y=889.120 696x+15 061.084 145 0.999 48
N y=1917.910 925x+35 208.728 485" 0.999 80
7 0.05~5.00 8.11
y=1774.001 524x+25 500.177 918 0.999 34
RV Ny R R T T b A4 2 T
#o6 BirASHIEYEE RSD.LODFILOQ 233 AAKM LML
Table 6 Recovery rates, RSD, LOD, and LOQ of target N N . TN
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(mg/kg) (mgkg) (mghkg)  ELLFAES . R T LUE W, B A ol BEAE 5 )
0501 s i 1 R A R R . B R K
1.0 103.4 221 - P - . ]
BEEW 0.22 0.74 LS ISROFH TO0 2 ) AR Gl 8 B AR I s 1 2% e o A
5.0 100.5 2.52
100 063 s B R B 2y 0N 0.13~11.85 mg/kg. 25 R 5%
0.5 1025 486 PN LL 2% A SR AT FRAE BEAT W IE, DL R OR R N
1.0 1064 4.02 bR, DA 5 BH 77 X 20 25 o 2 i I Y A BN
7 I 0.10 0.32
0. 128 o7 2.197 mg/kg. 4 HRAEAECIRE A E AN ) 7 21 5
10.0 95.7 6.58 N N _ N ™ . -
WK i R ZE AT 0 T, LSRR R N N A, 1 A
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Table 7 Mass fractions of target compounds in black tea samples
e AR B/ (mg/kg) AR E 5 £/ (mg/kg) W5 A BE B/ (mg/kg) AR & 4 U/ (mg/kg)
1 38.41 49.94 20 29.60 35.47
2 43.73 56.44 21 34.15 41.19
3 14.03 18.43 22 6.55 6.94
4 46.01 61.22 23 6.53 9.16
5 35.04 44.83 24 9.01 12.14
6 53.40 68.33 25 40.24 52.27
7 6.58 9.14 26 10.66 17.43
8 24.78 29.20 27 35.34 47.58
9 21.13 25.25 28 3.68 6.38
10 23.05 27.53 29 1.56 3.86
11 27.71 34.45 30 — 0.73
12 23.08 28.66 31 — 0.02
13 42.57 51.13 32 — 0.51
14 40.08 49.04 33 — 0.37
15 34.26 41.77 34 — 1.17
16 40.33 49.25 35 — 2.83
17 29.67 35.51 36 — 0.96
18 40.10 49.63 37 — 1.27
19 31.17 37.26

RN AR R .
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