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EAELAMBIL SRR

7 BT
(IR ZEMO 5 AW R 24 B, Ifi 22 311300)
WE: EAKBAESRG YD, BRBEBEREAVILEDI(VOCs)FikAnZ, EEA M. B, k. R

Ho WA JRWIEKE. TR AR . IXEeVOCsHl S AR R AR R, AT 2 FhIA s
IR T A FAEMEEE T, VOCs H A iy B4 UL R AR T o 29 VOCSRETREI K (A =, m] Ay [R] A
BEAN AL 1015 ., 3R SZ IR B A AE 2 o X T R AR A M, VOCs i A g A P M He A, T
IEVOCSEEIE HIFE 4L 3 . BLAh, VOCSIE AT JRIBHT £ 3, RIS 32 1 . RPUEZFFHIKIVOCs4
HRINKFZ G, 255K 2 ZRAAHVTRIRITE K. B8 BEVOCsIFR., st %3k
TR ZR B FLAE A AT 538, DU SR VOCS KB 74 i Bl o

KA ORI EY);, BRGEE, BRRR ASER

FE S Q46 HERFRIREE: A

1 R ME VAL S P (Volatile organic compo-
unds, VOCs) & ¥5 75 A8 BRI B N A 44 3 T s M
TS A SRS FERE TR KA AR s G AL
7N eSS, VOCs T EHl i kA AR
WAL E R, HRh2E21 9300002 Fh, 78t A= 2
Rgih, XEVOCs M S VL LEM S B R
6] (15 S5, B RS B TR,

bR S AL, EREME S EREM
VOCs, HFhZR 5 I & A MR A& Y oy, i,
TR E. 2-HIERE . AL et O,
BERVOCsT AL FRIEHE KT is SR, 1
AMURTHE R = AR 3 B, 3B AR S SR A
KIAZS R G AT 15 B, ITA R TR
Je HAhTEAEBAZ (055 S IR BE o A A7 5™, ax
BEVOCSMKIE BB R G, &S5 = Kf
WUSIA IR T Bk i s o SRt s R, A S0t
HERVOCsHZE, TEER. AR R LA
AERG T YRR H AT 28R, DU 2K
VOCsPR N T A BT 2 -

ks B HA: 2016-11-18; 11T HER: 2017-04-11

X EHE: 1000-3207(2017)06-1369-11

1 EEVOCsHyFhE

EKBAESRGYT, BARVOCSH M FF, iRl
HAL G RT3 iR 2R, 2R, I
K. B BWREE. FEBRE. B X
Yo TEANFEMF, VOCSHMAFEER N ER. K
K AKX ¥ (Chlamydomonas reinhardtii) 3= 55 i
K. BER. BRI, MRS, wESE. REAE R
™ R B (Microcystis aeruginosa)
BRBEINC15-C20 MRS . R . 55, B-
PRI I B- 42 8 A WSS AL SN SRR &
5% AR A 4T S RO B ) s 1k
FERVOCSRETR R KR v 23 e AR 7K A% i JoiT, A 3
2 UURRIR SR, 51 G0 4 1 B (Anabeana) U
B (Oscillatoria)3 P SR T Y Ik 25 A 2- H Ak
SRS S AR AR R AR o T K
M, BRI VOCSH R 1 FH AR (1) IR, 71 it
Wi (Laminaria japonica) [P JEVR F 2k A Ol ¢
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B, BASEpEE RUS M RR R gk
(Pyropia haitanensis)f¥ R I 32 22 e B3 A0 A0 R0 i
ek,

2 EAEVOCSHIFERIER

21 FEHZEVOCs

it} VO Cs A2 8 AN =y S YR U N 2
1 — KRG, FEHG I GRS, CSHMLLHE
SRy A BT R R B (CL0) R 285 (C15) . A
P SCHRIRGE, KRB THWERN R GBI EL N
1.9—11.6 Tg C/4E" ", B £1°50.013—29.5 Tg C/
Y, BB VOCSAMUBR U K, T B &,
Bl ) 2% 1 E BE AN K AR TR FEBE (M. flos-aquae)
R s B R - PR M . ARG . AT S N B-2A
PRI, fE R R E R EE . K@ AE.

TEFAZ AN P, B 2 B 5 5 R A ) R 2R
B [ -4- T IR 18 12 (Methylerythritol-4-phosphat path-
way, MEP) & fit; 122456 3 2558 1o 40 M55 v f) F
¥ 1R #2148 7% (Mevalonate pathway, MVA)“ 4 i,
P MEP & 48 DL = 8l R H o 1 0 DY B TR N R A,

MEP &%

R R AR g

DOXP 4 fifi (DXS)
1-Ji 58 -D-AHi B-5- 2 (DOXP)
DOXP i& it 544 (DXR)
2-C-H 3 -DAR b RT-4-1 % (MEP)
CDP-ME 4 (CMS)
4- B N T -2-C H L -D- 7R 2 7 (CDP-ME)
CDP-ME i (CMK)
4- BRI EF-2-C- 1 JE-D- R aERRE-2-BE R (CDP-ME2P)
l ME-2, 4cPP 4§ (MCS)
2-C-Fk-D-7RBEHERZ-2, 4-BF k% (ME-2, 4cPP)
l HMBPP 4fifj (HDS)
12 3E-2-H K -2-(B)- T Jfi k-4~ k2 (HMBPP)

MVAZEE L, ZME-CoA NN . X LR A — R 5
B (e [ B JE 38 2 % s — R 0 T O B B R
(DMAPP), Bk &4 BT i 45 2540 &40 5 I i
YT, FAE R I M G B (ISPS) B fiE L T ]
T R85 10 — W s 1T 8 AS [ B4 4K 5 P 78 i 0 5 I
(B TR R s > 5 ol ) M A T DU T TR ol B s A 3%
Lk DP, Hemmerlins ™ B 95 32 81, S8 F I
&% ZIMHIMEPIZ R S5, 1AM 2 R v H T &
R AR BR(MEPI& 12 £ ), 3% 3% W L 93 2% 14 12 (A 77
TEEVRAC R 70003 FE R (IPP) FIDMAPP &
MEPFIMYV A A% Hh 20 A [F] B o ) P2 400, 2 i O
FKVOCsE MM CSHIARY) R« TEIX2F P )it 1,
IPP A 2 i i o A4 5 (W TP P 18 M 3k AT 195 i
32 AT {88 7 4 34 42 [ A7 52 38, SR T 2% T 1PP %
JEL 32 1 7 K E R 7 T DUIESE . A SRR
J5R A4 S 2 i 2 204k, FEMEP -4 B 42 .76 40 i ot o
52 R, R IPPAIDMAPP ] hy2 4 i 4% it ™"
UbAbh, BN B-TE b ERAR-TE N T7,8(7,
8")- A A B At 2 7 2E B 2R A B ——-
PR FFI IS (C10)™, SR /E B SR, B-#1 % b &

MVA %%

gl

g -CoA

o CMi-Co

i3 l CEECFi-CoA FefifHls (ATOT)
LR Bi-CoA

l HMG-CoA A -fili (HMGS)

3-$%-3-HUE % 4 #8E-CoA (HMG-CoA)

l HMG-CoA & J5ififi (HMGR)
HEe KR (MVA)
l R RIS (MVK)
2K IR-5-1R (MVAP)
l AR MVA i (PMK)

FRE R IR-5- TR (MVAPP)

HMBPP 3% JEi i (HDR) | MVA Ha i #2f (MDD)
N, ! IDI . » o
RIS PR Y SR R € P SR R > TR R SRR

(DMAPP)  IPP %:44fif  (IPP)

(IDI)

SR IR A R

(ISPS) M-I kiR (GPP)
AR AR
Bk LN

l GPP £:filj (GPPS) !

(IPP) (DMAPP)
FPP £ (FPPS) i
1 JE R % (FPP)
et am |
2 p i

1 BEEVOCs ) & s
Fig. 1 The synthetic pathway of terpenoids
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U3 B R 19 B4 5B 22 i (C13),
22 CO6ZMIELRY

CO4EIM £ K W)(C6 green leaf volatiles, GLVs)
IR IEIER & R A & Mg a (B 2)A L B fETE B
WA S R AICeRs ., BAEEEVOCs” . %t T o-1F
IRER T &, H A A B A A I 7= 90 (Z)-3-
O, AR R(Z)-3-C G EE . (B)-2-C i
F(E)-2- O BE 25 A A1, 10 T R R0 7= 0 ) oy
CLs, 2l ARG 5 A O (& )P, B,
GL Vs 18 5 B2 S5 ha 4 52 BIH U497 81 R
B PR o R, oA E X 3 14 A st A7 o
Bl e KB, HovocsH B B g, 3 BB R S lEE
P v LB 19 11 79 ol B A% ok 0 2 () o ol T
UKL FEFEE)VOCsH U AR R ILGLVs, I H K 4E
TR R IR A A B RRCR KK . 1Ak, &
PR AINaCUbE tH 2555 5 38 o A R i U, JF HLH
PR E 2018 P B ) 2 K i 3 ™ . p B
GLVs/= A ML T BE 2 i A% i 2R AL B B R s 2 s
AT
2.3 FERRIREE

i J05 e e 2 ¥ K B R AL B, TEFEZEVOCs
ok B AEZES T HOok IR R R BT R R
JREPT g g s S B A I T K AR 1
FA R AT 7R A i S e 7 R, LA MR TR - M Ik AR 2R
I JR B (Acyl-ACPIE J5 B AL T T2 G DT, F48
s i e A P RIS Wy e et o, bk
W EVOCSIIAR B Sz —1 %) dhy s i 3 g
R AN E 255

24 FEKVOCs

75 EIRVOCsE & A A&, HIE it
FEEER A RN AR Fln, R 2R RN
W2 M I8 5 T A B R AR5 . o4 TR R
R S R G AR T A SRE, PRt JE i —
RIS = WA A G R I P X O & 4
TR T R 35 B A S, SR H T 1
WA IR B AR N 2 BRACH, T2 ms i i 20,584k
F_L—Aﬁz[39]o
2.5 W

i AILE S S IR A 2 0, AR g B e A
VIR By an, 71 ey e RHE Y
R, HA R IR T 20 5 W2 i 1) 2 b g,
AT R R T SR fEKIE S R G,
— HEEE(DMS) & K& A Ay, BE2 N
3x10" g/, Hosfe VR 3 AL G T T B ISE R T
i ——i A i 2 5% (Dimethylsulphoniopropionate,
DMSP)[#fift . Z#EKIET /G, DMSPH A Y/ DM-
SPELSR I /R L4 6 A AL AR v DMS™ . DM-
SPAF G AN AFAE T A0 B, WAFAE T — LUk
51 a0 Symbiodinium microadriaticum" . ## KB
1 ¥ (Emiliania huxleyi (Lohm.) Hay and Mohler)#/!
KPEWT i B (Gephyrocapsa oceanica Kamptner)
de SouzaZ5™" W KT G 25 (Ulva curvata) i P 46
& DM SP2LfE, H R /N78 KD, Ak SN f i
pH 8.0, HIMtAT W, Bt ] H & 7 i DMSP/™ 4=
DMS . Lue 5 A /KR Hh i 758 25 1 ML FH s
(Met)Ji, HR WY FRREE . DMS. — H 3 6

TR
| W K e
AVARVAR VAR VAV VAVEST S 7 SVAVAVERVARVAVAVAVESLS 211
oo lﬁﬁ’i\é\ﬁ’é oo lﬁ‘ﬁ;ﬁ%
VTV VWA NNV AN
13-(8)- i AL TR 13-(8)-iet L L IE I
eSSVt R S A A A
— ﬁ?%iﬁﬁ —\ CHO OHC i ¢ l
V Vo V7V VAN ANz
@sotm AT | - .
BBAEE A ACHO |4 FHIRET e
AVA S e PAAY
COOH
- |#wms |7 opd AVAY
CIEC I S
N

(E)-2-CLHifi

2 GLVsiff sz
Fig.2 The forming pathway of GLVs
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fik . — FF L = HRAL A ER 3 DU B Ak R i B
S TH R, e TR R R R R B e, T 44
WL 22 B F T ) A0 7 A (] B A PR MLe R
BRE S, W DR AL R R i s, BT A,
Metn] B2 & i VOCsTE BT HT A4 52, 40 B P B 7K
S-S o] B 2 A MetAR U, 1 OB S & i E
VOCs.
26 =KL

T K (Cl. BrAID) B VOCSTE = 58 4 H IR
AN W, T AE KRR A K = AR, S TR
FZ o, b, Mk R kAR AR MR
AEY S RKRERBMEAXEZRNRE M. mE.
B, OEE. M. EeS eyt EdEdneh, aom T
BB 21 3R 1) e A i S AL MR FH HL, O, HP (924
HL T B 5 B TR K K R (HOT. HOBr)™ ™,
WK R 5H BRSO s At . 7E e
G, A AR T LS TR
TS Ak, YR S Ak Al T A A TRRT T
=R 7N

3 FSEAVOCSTERIMEER

FERVOCSTH H K =4, W] 2 MEL s R &=
Frifs @ e, el WA B IR KiEpH.
#h S PRI R 1 06 24 FH T A i SR T o, X
MEEH AR 2 3 B R A AR AR B, I
SHVOCS™ A SR -

31 HR

FERRE O M 2R VOCs 56 iR 2 DA ¢, 9 tn,
R £RERBE(Prochlorococcus) 1 5 I W B THUHE 2R bl
O R B B 38 T 4 T . Bonsang 2 7T K B,
Wi TR ALK RE RSO I 0, I B
T WIRHFEEBE(Thalassiosira weissflogii)~ THI&
1G85 BE(T. pseudonana)~ WA B (Pleurochrysis
carterae) 4 I {5 (Rhodomonas salina){EA [F] Yk
NHEEFRANRS, FR TR CR A K, RN G B
[420F1900 pwmol/(m-s) I BEUE %5 i B 5k —
WAk, X JUAM IR I 2 B TR, JF Homi o s a2
PEHRETRC . R HE R IR IR, T RE SIS
IR A O, SRR T R I
CRARIE T (M, o HLk F3E 8 i B 2 35 5 pHL e
5%,

Y 2 B TBOR & (1) i A 47, JHG v Rty g v ) R
FCH S 2 R AR, IF H1dZ R R
ok F s, B (Solieria chordalis) T F
J#CH;l. CHsCH,l. CH,CII. CH,Br,. CHBICl,.

CHBr,Cl. CH,Brl. CHBr; HICH,L,%5 9% i1k 4,
OB BOE AL RN B . R I FRAIK, AR
IEHRANES . TR T o 4 TR A7 AE AR
2R e R RO T R AR
58T g 9 v i AR S A P B A AL HL O AL T 2K
TR IR, et i T BEE O, F'0,H)
B EAL, X 2R 14 4 (Reactive oxygen spe-
cies, ROS)/ 4 J& AT 4 38 J7 AH,0,1-OH. 7E
SRR, BN A TR IR EE S KR L0,
TR 32 1 2% B S8 DU e i A . BTG, S5
B PEHEAT HL0 40 B1 th 23 (0t 1 g A AR 01
32 RE

bt H 3 # (Pleurosira laevis) M & (Ente-
romorpha flexuosa) sy M EEFELE17 CHI23°C %4 R,
Fop AR B iR N 0 BB CHCL Fg &
CHBry B2 S . 26 R RIE B (4—23.2°C)
AT, o PRI 5 1) A ok 23 B 3 B2 v T 3 o,
SR HDMSP & B NZEHT A, XL B HDMSH K
BT R R

MeskhidzeZ™* 38 i3t HF 75 O Fh ol 8 S T — 445 Al
BRI R TR R B, IR R SR SR 2R VO Cs BE il
TCH R o 3K 5 S R A A R VO Cs B TI0H 2
W3 T T e T R AN . AR Y, iR
T I F S A O D T 1 DA R A e 4l A
AR R 3 H A S R, I X B 4 2K
VOCs B A {4 s S s e s ig e i £
FERA B AW IRVOCSHEAE 40, IF HAETRRIK
A il AR AL, DRT AT 8 R kA Hh v T 5 - i O
BT S AL

fitid(Lobaria pulmonaria) & B 1« W B F1 4%
FEI) = A, L I R B R (Nostoc),
Z% 8 F & Dyctiochloropsis. TE#AEINE T, HopE
RB-FITARE . 3-FR AT IS . B R, —A
TRk TR A P R D VR R i R B 2 A S - i B
B 2% B A D B 3, LR R T e R e IR B
ROS K&/ L M- b 2R
3.3 EFRFH

BEE 2L KR, KEE TR A R K A%
M, N B KA S RGNS A 2 HE R0
BBFE TR N TERERIMNS, I ATHENO;. NO,
RINHOFIE IR 2R ER) ™. 4%
FINaNO;. NaNO,. NH,Cl. fx. %/ . Wik
IR SR A Dy e — 005 B 7R /K AR Y e e 24h i,
BECIRRI S . BRfby) . wadsds. . Nl
k. BERMEERVOCSHENE Z R, H
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NaNO; F R/ N R IR voCsFh i 2P, 5
VOCsFEBFL, 7N R & 3k B AF A U R BE 77 A 4R 1k
R e, HESERBEAR, HPHNEaR. =&
BRIk SRR BN B R 2. BAFA
TEAE, AN A IR B H S B 2R VOCS R Tl . 2485
FRIE TR R FRAR N, A 4 I T 1 I 2 A -2
PR R R W B . LINaNOSfE R U5
FRIK AN FE S, FoVOC ST B Fifi UK B AR T
SN, I LA TR RO K R R R
B FRA SR BE TR I 45 R S K AR RS AT D, BT %
K MR, BRI T 5SMEPHIMVAIR
1 TR J53 T ol DA S B i 7K i A S Jilg 2 IR F R I,
TR 33E 7 W 4 2 R0 i s e J2 2 VO Cs IR 7= A 5 R
E I

TEKIBAEBRG T, 5 A BRI,
R ERKIRGIMEEFRTR. BRIEHEI, 2%
B IR $h 8 R AR A VA M B 1 2 A R
53 7K K HPO M2 22 JRE TR 31 (FEBEER BN 5 /N
T BRI 1 AR IR £ 97 K 1 BE i, FLVOCsBI
B DL i B3 IR 0 F D 1 R B B K O HL BE 3 i
(K, HPO ) K JE AR V O C s B & 38 7 189 hn (R &%
). BLAh, BRHIPE F2IE AL B W FE Trichormus
doliolumTEE 2718, SR IM IR 7 2.9,

B KA B S TR, KA 2 8 5 441
B R R VOCSKIN, A S HVOCs/™
A [RII Bl B R A TR R R B B AR K, KR
BRI SRR E PR, W5 VOCs
(K= SR
34 BR. W, EhME

FEH AR BRI VOCsHZEEE, 24K H 21K
Na,CO; FINaCIXf A Mt AT G Bk Eh i iy,
HVOCsE = RN, 3+ H 4R A NaClJpria
2275 FGLVs (ORI, 1 Na,CObhiE N7 &
3, 4- I JE- CUBE RS- R - 2- P 07 T P R S 2 k4
Bn™ . BT, Z B FINaCIH A Y RS S 5
AATRIEER, I F=4GLVs, 1fiNa,CO e N
AR SR A A B R IENEH, F R K T §E /£ Na,COs;
Jolh 38 BT R PR R S 2 R BUIR A GRS . 5
NaClAbH 3 15 A< 5 AHBL, NaNO, il 7K i 3 35 A1
LR B 2405, 2P BRI s A R . Rk
Y. IENTIRIE . AR, BERAEEEVOCSH IR
0 10, AH R I EGL VSRR, 3% 7T A8 5 1
RN IR A A B R A KRR ER). 1Ak, £
8t 21 5 B B 4L 3 Gymnongongrus antarcti-
cus TR BT LA™ ), ST B 5 U 5 S T 4
H,0,7 A LUk i 2 3 T4 fb A o

4 FEEVOCSHIESIER

4.1 IEESEMRRIIEN

E XA G FE Y, 3 B A AL 2
H,O, fe g i+, fE iR S AIH, O, M id 2 14
T, s AR RO B B S 0 xR ik
YT A T B AR R AT L N ROS /K F-, AT 2 w5 v
ST B xS 300 5% 5 | A 1 ok A AR AL B 3B I HE L RE T . 7
e T, A HIB-EHE N RBEM = Y(B-H A
it 50 o B SR B T, T R PR T RE R B
N K ROSHS AL =4, PRk 7= A ok i B-
TR N ZHRHTROSHIE B0, 75w ik A, i
5 FVOCSRE AT $& s AR ) KPR AR OS i 11
e 77, F IR R AT BE G I 2R VOCs B A ¥ KROS
R 5 A0 L IEAT D & R G R IS 5 77 2k
W, R VOCsHE HBE U — 2R 2 A, nl b
FORTR. FR. B e BT SN,
UL AHE T, R VOCsTT fEth B A $2 5 v 40 i ik
FUli B A I BE J1 . pH 5.0 4R 7T SR T RIE K
AR A1 B FE 7 14 BB T (Programmed cell death, PCD),
FEEIE FEH, VOCS ] B2 K A ML A IR OS, AT
A A VOCsECE B By . fk el W, e
BEMIE R, BEIEVOCs 177 A 5 R T $2 i v 20 e
LI I, T R T 40 B AR I B e rp A S
A7,
4.2 FSHE

P ATEAEpH 5.0 L FR 15 5 R AEPCDILFE L
JNaClHINa,COs i1 N Bk i VOCs¥y n i &
HADIEH SE A EA M AROS T BT & R
TS B, (R I AR ISR, X 3R B BT A i 3
VOCSTE A M [/ 347 T (5 BA%id . VOCsidit i
SV A T AN R OS 7= AL T 155 S L AR I Bt v P 1
B, B A L AR AR KRB ™. Yorda-
novas "B SR TN, TG TE AL S AR A
PCDITFE & B 4 FINO, K H &k APCD
(1) 15 77 5 855 77 1E 1 40 0 5 PR P o UG 7 R AL
MITEPCD & A, HEM 29 FINO W] B A 1E W 40 ff 1%
ST SER =N W= A R X411 R ) SER S ol
PV OCs Ay oA [7) b 41 A% 36 38 (5 5., AT A
FIFRBEAESE 5547, XA Bt S5
SEAE Y VOCs 5 5 s 10 A AR B A8 B H H B A 2
N, A R SR T AL T SR, SRR R
R R U AL AR, L, FEAEVOCsTs 5
FE B AL AT B 2 AL I AR A i — R R B AL, AT
AR TAEY) RO 5 2= 16 H AR5 H A2 3k i i AR A7
H%%5.



1374 K& A& Y ¥ 41 %

43 XTEAMREMURIER

TE & 8 IRtk iR, IR B G, H At
KR, BV ZFEVERRAR. T, B T
TR T 3 AT 1) At v SR MK AR AR A KR AE
SN vOCsH H At Y, i, R
FH o 380 5% A ARADM I 88 K ST e /KR B R Ju R ok
Z, KT IEAE I 25 A R R TBUR VOCs AT B 2 411
#/NERFE(Chlorella vulgaris) K",

BRI VOCsME AR 2, FEX A&,
B-IAFT RIS . a-55 % Al B-5K T WA A
Wil S5 B-H S IS 2 A 7 ) B A B R/ Bk
(C. pyrenoidosa) £ FIVEH, HAMHIAE }92—5 mg/
mL™ e SR B- PR RIS AL BR AR 5 35T B (Nitzschia
palea), £.0.1—0.5 mg/LEF 1] 5] 2 15%—20% 1) 75
AR AR BEAL, B-RR RS A BT 2 AR
P L P €, Al B S A P S TR SR €, TS R (Phor-
midium) E IR 5, F R R B- A Fr g d i 5] i
2R 2K a A B-HH B D 20k [ Mot T 4 2 58 241 i
@™ AT, BT R ETE N B R A R
e A R 240 B 2R ok R A AR IRAE T

TERGHBAES RGP, iR VOCsE KA
VERTI =2 E . SR FH 7K S 10 T R T3 ) 1
2 L B ——— AR T AT A s A B /N R TR A SR
KBS, PR B IR O & (R S o R A AR,
TG AL B S B EOR B LA FE SRR bR AR i
DR T[] BT A RS G AN A A 0 I 2 H R O R AT
(PSI L TP 25 5 48, WA e £ i R ™,
Zeraatpisheh 1 Vatanparast”™ " #f 7t 3¢ B, ¥ figi B A5
g 2F A e T KB TG VR . K 3R A R
i % T 5 | AT 0 RO 3R TR AR AN RO B AR
A, 3 T FgE L 30K R G P LA A B TP
15 AR SEA AR, SR, A 9% 0 77 T i 4 R AL )
AR T — IR

WAk, FEBEZEVOCsH, Na IR M fig = A= 1 +-&
e AN DU mT $01 61 40 B A8 2R B8 (Candida albicans)
AR I R AT ) 2 B T B (Fusa-
rium oxysporum)40 MK A5 B (Lactuca sativa) ¥
TR, X 3 BB T I RVRR A A 985 40 Yt T
fe B A B o
44 WEERE

TEH ARG, R Z B IR E R g, iE
I 252 B B UM o 78 NN & 3 BB T, SR
SGIATE & XU iIE =D € 5 N e liibus
VOCsi#HATIK#EE . K FH #93# Dictyopteris membra-
naceal| " —FhEEIANF Ampithoe longimana, 5774
CLUBR ALY B BEERRAH B, 87 R 5 A6 ) - BB o it

e Rk . EERE (T, rotula)TE 5% 345
A3 Vs 4 3 e Y Ak 1 e T A2 7K fifé B g DLRE TS0 &5 P
W iR, HF 4G A S WK g r= AR 2,428 I R AN
2,4,7-% =I5 T 040" . 45% B B-FR AT I I A
2,4,7-%% = IfiE B K 2 (Daphnia magna)it, Tk
AUV RN, X 2 B S SRR IR SE P R AL S T
TURBERR &, SR, RTONEE N (Radix ovata)

5, Hul R H 228 (Ulothrix fimbriata) B L)
VOCsfs Bt e,
45 FMAXSWLE

R FIVOCsHE N KRR )Z 5, FHA A5

W 5y e A2 6 S8 e B, JE T T AR 3 1 | AL ),
XEEE Y HE ISR B EEL 5 TR IR
HHVIER" . BARARIREL I VOCs B i & W]
AR TR AS RS, (HRXEVOCsH A B 152
Wl | A W LA RAM . TEE R VOCs &
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The REVIEW OF RESEARCH ADVANCES IN ALGAL VOLATILE ORGANIC
COMPOUNDS

ZUQO Zhao-Jiang
(School of Forestry and Biotechnology, Zhejiang A &F University, Lin ’an 311300, China)

Abstract: In aquatic ecosystem, abundance of various volatile organic compounds (VOCs) are released from algae, in-
cluding terpenoids, aldehydes, alcohols, esters, aliphatic hydrocarbons, aromatic series, sulfides and halogenides. These
VOCs are synthesized from different secondary metabolism pathways, which can be induced by lots of environmental
factors. Under environmental stresses, VOCs play an important role in improving algal resistance. When VOCs are re-
leased to water bodies, they transfer stress information to the congener algal cells, and the acceptors can prepare to de-
fense the coming stress. For heterogeneous algal cells, VOCs can inhibit their growth via allelopathic effects and keep
emitter's competitive advantages. Meanwhile, VOCs can also repel predators to protect algal cells. The VOCs which
can not be captured by acceptors volatilize into the atmosphere and take part in the formation of secondary organic aero-
sols over the waters. To aid in helping the study of algal VOC:s, this research review summarizes the types, forming
pathways, inducing factors and ecological functions of algal VOCs.
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