HYREER 2025, 43 (1): 122~133
Plant Science Journal http://www.plantscience.cn

DOI: 10.11913/PSJ. 2095-0837. 24095

CSTR: 32231.14.PSJ.2095-0837.24095

SR, Boe W, RIAER, SR, BE T Eh AN T0AS 0 SRR AR R OIS O ik L3R (D] ARl 2¢24 40, 2025, 43 (1) : 122-133

Zhang YX, Duan YM, Zhou YT, Gong YB. Comparison of quantitative research methods for flower scent based on dynamic
headspace collection[J]. Plant Science Journal,2025,43 (1): 122-133

ETHEMERMEZNESKREUHARTIELR
KAE, BEN, ARE, RHE

CIRBURZAE R0, AR ME f L, TR eSS A SRR BA WE A L5 %, i 430072)

& E: TR Y S0 FH A AR IR ER AR A EEME, BRENIFER TAE
WAEIE SRR vk . Jor, B S 09 ST AL SR WA S R SR 7)1 1 Bl 28 T 2 g o2 e R i R 5 12, 1R
TR R, T ENIE AN BT B S5 —, X ATRE SR A Hr 4t Rl R R . 76 825 0 A SCHikAH
KT RS b, AHIRSE LSRR F AR IR S A R AE AT A (Abeliaxgrandifiora ( André) Rehder) i
MR G, 43 AITF R T ENAMESALE, X TIiEMM . Tenax TA 55 Propak Q 3 FlBfil, Ec ke, —&H
PEPIFPRIBEA IR, DA RHERLE: . ML S A R 3 FE e vk R s R . &5 R, Propak Q 24546 Mfiki
AR T IR, TE M S Tenax TA 43 I F 28350 5T 5 Mg 105 2 400 J0 1 R A B 0 358 25 o TR 0 00 s VR P 25 SR
L, 07 3 PR IR PRI MR SRR T, RN GRS IR RREY 1Y A AR EEEIRES . FESMRR o A A B
TEPATREEACERI ST, 7R Propak Q W5 5 Hihir bk 307 EAT 5256 .

KB SRR AR W YRR Sk

RESEES: Q946 CERARIRED . A MEHS . 2095-0837 (2025) 01-0122-12

Comparison of quantitative research methods for flower scent based on
dynamic headspace collection

Zhang Youxuan, Duan Yingming, Zhou Yating, Gong Yanbing’

( State Key Laboratory of Hybrid Rice, Key Laboratory of Biodiversity and Environment on the Qinghai-Tibet Plateau,
Ministry of Education, College of Sciences, Wuhan University, Wuhan 430072, China )
Abstract: Floral scents play a critical role in mediating plant-pollinator interactions and hold significant com-
mercial value in the perfume industry. To analyze these scents, researchers have developed various collec-
tion methods, with dynamic headspace collection-using continuous airflow to capture volatile compounds onto
sorbent traps—being the most commonly used. However, the lack of standardized experimental protocols
poses challenges in achieving consistent and reliable results. This study systematically evaluated the perfor-
mance of three sorbent traps (charcoal, Tenax TA, and Propak Q), two elution solvents (hexane and
dichloromethane), and three connection methods (push-pull, circulation, and closed-loop) through controlled
indoor and outdoor experiments using a standard mixture of floral scent components and Abeliaxgrandiflora
(André) Rehder. Results showed that Propak Q outperformed the other sorbent traps, while charcoal and
Tenax TA exhibited relatively poor adsorption capabilities for benzenes and aliphatic compounds, respectively.
The effects of the two elution solvents were similar. Among the three connection methods, the push-pull ap-

proach delivered the most consistent results, effectively preserving the natural freshness of floral scents.
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Based on these findings, the study recommends the use of Propak Q as the preferred sorbent trap and the

push-pull method for floral scent experiments, particularly in cases where the composition of volatile com-

pounds is unknown or when community-level analyses are required.
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Table 1 Examples of differences in floral scent research
protocols using dynamic headspace collection
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A: Push-pull method; B: Closed-loop method; C: Circulation method. Arrow direction represents direction of airflow.
1 3FAREREAXNKETEE
Fig. 1 Schematics of three different connection methods
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Table 2 Differences in experimental schemes for different experimental groups in indoor or outdoor experiments

T SEEYAL 1D W 55 e R EE TN
Experiment Group ID Sorbent trap Elution solvent Connection method

1 IER e AP (EEINES

2 EE/3 EC % TR

S5 1 3 Propak Q AT UELES
4 Propak Q ok MG

5 Tenax TA Eo ke (52373

4 Propak Q ECHE AR

S 2 6 Propak Q ok ek
7 Propak Q Eo ke [EIEZN7S

8 Charcoal “EN HERLEE

9 Charcoal EC b HePrik

SLE 3 10 Propak Q A Heprgk
11 Propak Q ECkE E(EIRES

12 Tenax TA EC ke £ AFS

13 Propak Q Eo ke (52373

S 4 11 Propak Q ECkE E(ZIRES
14 Propak Q ECHE [EIEZ87S
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Fig. 2 Performance of five sorbent trap-elution solvent combinations across different substances in indoor experiments
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Fig. 3 Performance of three connection methods across different substances in indoor experiments
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Table 3 Experimental results of detecting floral scents in Abeliaxgrandiflora using different methods

4 LGSR IREA T R E= A0 FrifEist FER %
Group CAS number Name Value Standard error Emission rate / ng-g”"-h™"
100-51-6 R 0.61 0.36 116.75
100-52-7 TR 9.98 6.66 1913.80
123-35-3 H e 0.06 0.01 12.25
140-11-4 N e 0.16 0.06 31.24
18172-67-3 B-IR M 3.03 0.64 580.63
F#ﬁl’?’ 23470-00-0 2-FARERRIR T 0.35 0.35 67.05
e P
3387-41-5 i 0.12 0.04 23.85
5208-59-3 B-i 55 0.15 0.05 27.99
60-12-8 OB 0.74 0.3 141.77
80-56-8 a-JE M 11.09 1.86 2127.34
87-44-5 B-fi 11 0.39 0.13 74.67
100-51-6 R 0.05 0.03 10.01
100-52-7 PR 2.23 1.92 428.56
18172-67-3 B-UR 3.08 1.67 591.16
2867-05-2 a-thujene 0.04 0.02 7.08
(?E%Eé 3387-41-5 i 0.08 0.04 16.24
5208-59-3 B-ik 554 0.08 0.04 15.04
60-12-8 B 0.1 0.09 21.07
72237-36-6 4-C 75 - Tk R ik 0.03 0.01 6.57
80-56-8 a-JE M 6.94 3.67 1330.45
100-51-6 R 0.43 0.2 82.65
100-52-7 RS 5.69 2.43 1.090.83
119-36-8 KA H g 0.06 0.05 10.59
122-78-1 K 9.34 3.09 1791.32
Propak Q- 18172-67-3 Bl s 0.92 05 177.23
ey
3387-41-5 Kl 0.02 0.02 4.18
60-12-8 RO 2.94 1.58 564.48
80-56-8 a-JE M 2.15 1.23 411.54
87-44-5 B-£1 7 0.05 0.03 10.47
100-51-6 R 0.36 0.09 69.51
100-52-7 A 6.07 1.38 1164.27
119-36-8 KA H g 0.05 0.02 9.24
122-78-1 KO 9.96 2.39 1909.73
18172-67-3 B-IR M 0.81 0.33 155.24
Prl‘;pg';%o‘ 2867-05-2 a-thujene 0.02 0.01 3.46
3387-41-5 i 0.07 0.02 12.58
36653-82-4 oNEE 1.17 1.87 223.88
60-12-8 R 2.35 0.97 450.36
80-56-8 a-JE M 2.57 1.03 492.12
87-44-5 B-fi 11 0.07 0.02 13.50
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LA L E RS RA SR e Frifeist PER %
Group CAS number Name Value Standard error Emission rate / ng-g”"h”™"
100-51-6 R 1.00 0.36 191.97
100-52-7 o 16.98 4.82 3256.74
119-36-8 K A% R i 0.11 0.02 21.65
122-78-1 KT 8.40 1.8 1610.69
Tenax TA- 18172-67-3 B-TR A 1.10 0.28 211.58
IECU ke 2867-05-2 a-thujene 0.02 0.02 3.81
5208-59-3 B-i 55 0.19 0.06 37.35
60-12-8 KB 2.18 0.49 418.78
80-56-8 a-JE M 1.82 1.62 348.15
87-44-5 B-f1 11 0.27 0.15 52.65
100-51-6 R e 0.52 0.14 79.86
100-52-7 AP 4.18 1.09 641.61
122-78-1 RO 0.58 0.23 89.67
1686-14-2 a-S AL TR 0.07 0.04 11.33
— 18172-67-3 B-UR I 1.95 2.00 299.25
23470-00-0 2-FAREAR IR T 0.58 0.58 89.03
2867-05-2 a-thujene 0.02 0.03 2.90
3779-61-1 FC-B-2 W 0.07 0.07 10.41
4501-58-0 T 0.09 0.06 13.95
80-56-8 a-JR ¥ 3.79 3.63 581.63
100-51-6 AR 0.20 0.04 30.68
100-52-7 RS 7.35 1.08 1127.83
119-36-8 KA R g 0.02 0.01 3.64
122-78-1 B 1.55 0.26 237.5
1686-14-2 a-4E AL IR 0.03 0.01 4.51
TEIAE 18172-67-3 B-Ik M 3.15 2.51 482.86
2867-05-2 a-thujene 0.03 0.02 5.00
3387-41-5 3 0.11 0.07 17.01
60-12-8 BB 0.12 0.05 18.21
80-56-8 a-JE M 7.79 5.52 1195.40
87-44-5 B- A T 0.03 0.01 3.89

e HERHAR = (ZHHExNS TR ) + RERHx (HERE + G ) . Propak Q-1ECEH A TESL R 4 RN . HERE
VL B G I Bkt Kt S 2 200 mL/min,
Notes: Emission rate = (reference valuexinternal reference mass) + sampling timex(push rate + pull rate). Propak Q-hexane represents
the push-pull method in Experiment 4. Push and pull rates were 200 mL/min in the closed-loop and circulation methods.
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Fig. 4 Performance of five sorbent trap-elution solvent combinations across different substances in outdoor experiments
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Fig. 5 Performance of three connection methods across different substances in outdoor experiments
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