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Analysis of Volatile Organic Compounds in Potentilla fruticosa Black Tea with Different Storage Time
by GC-IMS
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Abstract: To explore the effect of storage time on volatile organic compounds (VOCs) in Potentilla fruticosa
black tea, the composition of VOCs in P. fruticosa black tea in 2019, 2020 and 2021 was determined by gas
chromatography-ion mobility spectroscopy (GC-IMS). The results showed that 61 signal peaks were identified
from P. fruticosa black tea samples by GC-IMS, and 43 VOCs were determined by built-in database , including
20 aldehydes, 8 ketones, 7 alcohols, 2 esters, 2 alkenes, 2 pyrazines and 1 furan. According to principal compo-
nent analysis (PCA) , the samples in 2019 were quite different from those in 2020 and 2021. The fingerprint
analysis found that the type and the concentration of VOCs in 2021 were relatively large with the extension of
storage time , and those of VOCs in 2019 were the lowest. Through the determination of importance of projection
(VIP) value in partial least square regression, 14 potential characteristic VOCs in P. fruticosa black tea were
analyzed. In combination of cluster heat map , it was found that with the extension of storage time , ethanol , benz-
aldehyde (M) ,2-methylbutyraldehyde (D), dimethyl trisulfide and NF-12 increased gradually, while acetoin,
hexanal , acetone, trans-2-pentenal ,nonanal (M) ,2-hexenal (M) ,NF-3,NF-4 and NF-18 decreased gradually.
Key words: Potentilla fruticosa; black tea; storage time; volatile organic compounds; gas chromatography-ion

mobility spectroscopy
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Fig.1 Two-dimensional atlas of volatile organic compounds in Potentilla fruticosa black tea with different storage time
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Fig.2 Comparison of volatile organic compounds in Potentilla fruticosa black tea with different storage time
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Fig.3 GC-IMS characterization of volatile organic compounds in

Potentilla fruticosa black tea with different storage time
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Table 1 Volatile organic compounds in Potentilla fruticosa black

tea with different storage time
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Fig.4 Principal component analysis of volatile organic compounds

in Potentilla fruticosa black tea with different storage time

0 PAON
- pPOU
Do
) .|.|000’--- 0 o 00 -
0 Voo 1elede alale . g .
5 0 Voo DOPONOE o o0 .
L) » ™ L4
RN ulT A HBR YT TR Bad A T Y M
AR NBERREBEAS IS SUARERoAALL B8
EESR wEmE FAER RRCRIF OEFIIRER
oooa| Wi ~%® cg pegEliozRRes
o o a|l § ® B oo = =] =S
s s 7
B E
B
A B

iR 4w, RS 1 (PCL) BTk B d5 Kk 2]
60.0% , F % 43 2(PC2) BBk N 35.9%, L ok 0
95.9% , Ut FHAS [} it A7 B ) v, A6 b 2H (B ARDLEE v LR
Pebs B Al (5 B . il ad PCA Al LB H,2019 4F4:
TEMFLL SRR i F 2020 4F 2021 4F 4 58 M 21 2 b i 22
SRR, 2020 AF I 2021 4F 4 FRARFLL AR S A AL
VEHILT GC-IMS 454 PCA REfS R LT Hu X ARy i K
)4 FE LT A%

2.4 R[RIGEAERT ) 4 BEARFLLAS GC-IMS KUK i 4348 2
ESFESi

Sk Y S R L AT A [ ] 4 BR AR LT 2% A XU
Iy 255 A EEMELTZE GC-IMS UMK 843 HE4T 45 2
K23 HT , 45 50 IR 5.

RS AT, A DX b o B A A A T A SR,
AT E R, B 2019 AR & B SRR 2,
fir IR SRS 12 SRR . B X R

2019 475
OO0 QOO 00 2020 4x &
L1IDV OO0 00 [iiEAR
10U S00 00
C D I0O s 0BONASO DAOOE ] (2021 &%
C D . D O YiI20Q0 U0 VC .'.Wﬁfﬁ
C D OO D00 JiIO0QO0 PQOS Q00" U
PHEHBHOD AP PRI F RS HFD A
S ) Lo kg R e o oo Rs RER o Ml
geL BB B HEITHEEEEEEYIEDNF
vvp‘p'kﬁﬂt’z‘evv Loodmmd L L L LR LR L
gﬁ‘/v - E*"E*I’ ~ o “5&::@00 —
EEE b R
g |11l SHS
H|F B A e
B
C D se E

B TRF— RS IR B 235 5 0, B — SRR Al — VOCs FEARREE S P I E 504 BRI BIEE P AR SN, A B.C.D M
E X550k 2019 42020 45 2021 44 @R MFLT A0RE A 2 0] VOCs 1255 .
B 5 FREEFERESEZEELIFEF VOCs ILEiE

Fig.5 Fingerprint of volatile organic compounds in Potentilla fruticosa black tea with different storage time
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