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VOC:s release characteristics of 5 typical stands in Baiyun National Forest
Park and their relationship with environmental factors
WU Qinjiao', SONG Yandong?, TAO Shijie', WANG Li', ZHOU Ruyi',
CHEN Wu®, PAN Xinhe', ZHOU Yufeng', ZHOU Guomo'

(1. Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration of Zhejiang Province, Zhejiang
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Abstract: [Objective] This study aims to explore the release characteristics of volatile organic compounds

(VOCs) from different forest stands, so as to provide a scientific basis for the development of forest therapy
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activities. [Method] A combination of sorbent tube enrichment sampling and real-time online sampling was
used to analyze VOCs composition and mole fractions of 5 typical forest stands: Cunninghamia lanceolata
forest (SM), Cryptomeria fortunei forest (LS), Cyclobalanopsis glauca-Quercus fabri mixed forest (KY), C.
lanceolata and Cinnamomum camphora mixed forest (SK), Phyllosachys edulis forest (MZ) in Baiyun National
Forest Park in Zhejiang Province from September 25 to 29, 2021. [Result] (1) Monoterpenes were mainly
released from the other 4 stands except for MZ. The monoterpene release from SM, LS, KY and SK accounted
for 47.5%, 60.0%, 50.4% and 39.9% of the total VOCs, respectively. (2) The monoterpene concentrations in
different stands ranging from large to small were LS (3.15 nmol-mol™), KY (1.89 nmol-mol™"), SM (1.69
nmol-mol™), SK (1.47 nmol-mol™") , and MZ (1.24 nmol- mol™); in which the monoterpene concentration of
LS was significantly higher than that of other stands (P<<0.05). (3) The daily variation trend of monoterpene
mole fractions in the human respiratory layer of different stands was different, among which SM and KY
showed a gradual downward trend, SK and LS showed a gradual upward trend, and MZ showed first an
increasing trend and then a decreasing trend. (4) The correlations between monoterpene mole fraction and
environmental factors varied in different stands. LS and SK both had a significant negative correlations with
relative humidity, PM, s and PM;, (P<<0.001). There was a significant positive correlation between the
monoterpene mole fraction and humidity in SM and KY (P<<0.001). The correlation between MZ and various
environmental factors did not reach a significant level. [Conclusion] LS have a higher mole fraction and
proportion of monoterpene than other forests, and are highly recommended for forest therapy sites. [Ch, 4 fig. 2
tab. 46 ref.]

Key words: volatile organic compounds (VOCs); monoterpenes; forest therapy; environmental factors; release

characteristics

T KA HLALE W) (volatile organic compounds, VOCs) f&— 22 M)k A AR & EHERCE) 25 <,
NG Y, SRR & 2Rk R A UL S P AR HERUS R 1) 90% DL M, VOCs IR/ K4
A 3R, b DUR S R 5, 325 50% Al 159, ©ABIERD]: vOCs A B T4
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Ko WITLA WKz E GRS B A AR M ORS8O UAE R A, 2 T R BRI I 1) T 22 37
At ARWFFELA 5 FIASRIHLFIMRSY [ A2 Cunninghamia lanceolata ¥ . W2 Cryptomeria fortunei #k . FiM-R
R (F X Cyclobalanopsis glauca AL Quercus fabri) . FZREIRIEM B2 ARFIEERS Cinnamomum camphora)
EAT Phyllosachys edulis #K 1 RWFFEXRTSE,  HOB AT AN [R] BB AR 432570 VOCs IR CRE 55 BElLH a2 |
23 [A] 53 AT RS R SO S PR R AR DG, DU AR BRE 530 2 i) T RS IR AT, [R)Isf Ay i — 2D A el R bR
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1.1 W5 X R R ik 1%

TR 7K 2 B B AR B TR K T X I (28°28/497~ 28°33/37"N, 119°52/06"~119°58'28"E), Rk
ALK 2 552,13 hm?, TR 55 97.38%. M LMK R A E, HBEONPEICm R s, MEE e, &
PR 51.2~1 073.2 mo LA @ PG 2= S, PO ZR43 0, FdE Feil, AP RRR M 18.1 °C,
AR KSR 1392.8 mm, FEM EZAMAE 4—10 H, H 4—6 H &R 46.2%.
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T 1 DR

Table 1 Sample site overview

PRSE VOCs 4143 B i AR 43 KR FH T B 25 5 4 s 2 ——w R R T
;T 2021 4F 9 F 25—29 H 9:00—16:00 #E 17 % o moo@ P )
Feo RRHRAEHUCE 2 D RAEAL, BRI EZEIE  EAeW 940 100 FIBE 1183 23000
5d, B RE 10 MFES, S DM ILIRIGRES  BIZARAS) 900 300 BB 2223 10000
50 o SRAER Al B4 SR B (Mini Pump, b FMHRSCMKY) 920 145 FE¥E 950 15000
SO 5 SR PR RIS ), % B # 75 mLemin !, ERIRAHESK) 920 266 B 1290 20000
FEAKER R AEZS 5 31.5 Lo WM N RGRAE Gl BITHoD) 660 200 B 1782 3700
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4% 5 d VOCs T3 IR 435
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T B IR 5L R 15 B BE R A3 B0 H AR A B9 AH oG, B MK 0.05, SR Excel 2016 Al R 4.1.2 X 5dE ik
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Figure 1 Daily changes in environmental factors of 5 forest stands
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Figure 2 Fraction and content of VOCs of 5 forest stands
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&R A AR (4.20 nmol-mol ™), &R AZHK (4.04 nmol-mol ™), #2 ARk (3.57 nmol-mol "), 5 FiAk4> il E
IR R BV UCAMIAZ AR (3.15 nmol- mol ™), FAMEASHK (1.89 nmol- mol ™). AZAMK (1.69 nmol- mol ™).,
PRI (1.47 nmol-mol™) . EATHK (1.24 nmol-mol ™), MIAZMRAY HLill EE /R 73 B5 FLABAR M7 1 1 35 2
5 (P<<0.05),

HER 2 AT BATMOBER R R SR 2, S 9 B, KW ERMRASHK, BT 8 Fl, A2 AN
FEMBET 6 Fh, FZIRIRISHBERL T 5 P R ARMRFIMIAZ MBEIL 2-0R 16 B-IR M e %, AZ TR S MR L
TEfE-B-IRIR B 22, 5 PR BRI BB AT 2-VR M . ZEWE-B-UR MG . B-UR M AR AT i, RIS AR AT
ARRE TR ) e A ki 2 A AR A3 1 10 A5 DA Lo S8 0 FELEAEBATAR . B8 IR S MO AZ [ TR AS AR R,
H BB Z, BRI & T HAM S .

K2 5FARREIARIMKS T X G0 EAGE B R

Table 2 Average daily isoprene and monoterpene content of 5 forest stands
VOCs#5- 2157 /R 73/ (nmol - mol ™)

A P
S H(CsHy) :
2-GMB(Ciotig)  FEREBTEMR(Cioti)  AHEMB(CigHig)  B-AB(CioHig)  HHB(CroHlg)

AR 0.004+0.000 1.100+0.420 0.130+0.040 0.9000.000 0.140+0.040 -
LILZEN 0.0700.000 0.100£0.440 0.170+0.080 0.1300.020 0.19040.050 -
AR N 0.400+0.120 0.750+0.180 1.570+1.030 - 0.10040.040 -
[ LRER N 0.740+0.330 0.760+0.470 0.130+0.010 0.080+0.060 0.166+0.050 0.120+0.003
EATH 4.8001.560 0.7700.200 0.0900.010 0.090£0.050 0.200:£0.040 0.370£0.000
VOCs#-2H 53 B /R 53 %%/ (nmol - mol ™)
Vvt P
%1:&@?‘((:101—[180) %%EQ(CIOHZOO) *%%%(CIOHM) 3—%‘}'&%((:101'116) )ﬁ@j‘}ﬁ(cloﬂm) rﬁ&dﬁ@g(cloﬂmo)
AR 0.002:£0.000 0.003+0.000 - - - -
MIAZAR - 0.030+0.000 0.05040.004 - - -
KRR ACHR - 0.0030.001 - 0.01040.004 - -
[ RS pR - 0.003+0.000 0.0700.000 - 0.1000.000 -
FEATHR - 0.010£0.005 0.20040.000 0.001£0.000 - 0.004+0.001

VLWL —FORARA

23 STHAEMEIKRY BREERSH BT

5 FRAS [R] BB S BALRE BE JR 404 H AR AL DL I 3. Fh BT 3 T . MRy PG B8 R 40 B E AN ) 1 BE L 17
HASALShAARTR, AHIR— o3P e 2 A AR 2 H AR LA AR — 3. e )2, MIRZAR . B RETRSE
MFBAT R BRRE BE R /- B e K2 LT, AR TR, RMESSW RS TR TR, ¥
K2 0K T A B BP0 BE R 43 B 5, A 3.12 nmol-mol ™, R B AT T A By B EE IR Ay B, R 0.77
nmol-mol™, A2 A B . s TR 3 MK RN AZ I TR 58 Ak 4= % Bl B JR 43 B0 3 X R AR L, R 0.20~0.40
nmol-mol ' FENMRIENGJZ, MR MR TR SRR 42 K LI a3, A R AL T ka3
EATMRE S TG F RS 25 I B RIS PR EE JR 43 BGA A M7 4 KIEEAE, k2.4 nmol-mol ',
HYCH PR B BT, 35 0.56 nmol-mol ™", 7 MR S MORITAZ TR A MR A Sl 12 7% 43 500 2 11 el 4 Ay
0.20~0.40 nmol- mol™, FZARFM A 0.10~0.40 nmol- mol™', EURTTI T, TEW T E FIAARIEIY 2 BT R IR 43
B = AR SR MIAZ AR, AR 2 1) BRI B8 ZR A B SR O AR, 3R 1.00 nmol-mol ™', 7EM 5
2, FZRRIR AR T 27 10 B BE /R B 3 = T B (P<<0.05), TEAPRIFILZ, FZACRREME B IR 40 4ife
3mSR RNR A (P<<0.05), MIEZAMDERE T4 2% & T L (P<0.05).
24 STHAEARKS B SIMEEFHERXELRE

25 S B 52 R R R 25 5 a8 e A2 E RO A SO R . R WU IR S RIS e, s Fh
AT AR J2 BATHE B R MBS SRS N P AR DG DL 4. F B 4 Al a0 BRI, A2 KRR AT EE AR 404k
SIRE . COy. PMys Fl PMy 55 4% 2 IEAHOC (P<<0.001), AHICHRB %00 0.77. 0.84. 0.84, 0.82,
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Figure 3 Daily variation in monoterpene content of 5 forest stands
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