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Abstract; We studied the effects of fungal endophytes YG42, YG72, YY11 and YY26 on cell growth and volatile of
secondary metabolites accumulation in suspension cultures of Cinnamomum longepaniculatum. The results showed that
four kinds of fungal endophytes had obvious inhibitory effects on C. longepaniculatum cell growth, and the denser the fer-
mentation fluid was, the stronger inhibitory effects they had. The trend of the effects that the four kinds of endophytic
fungi had on the total volatile of secondary metabolites accumulation and C. longepaniculatum oil component 1,8-cineole

y-terpinene and « -terpineol accumulation in suspension cultures of C. longepaniculatum was promoted at a low concen-

tration and inhibition at a high concentration. The promotion effects of 1% YG42, YY26 and 0.25% YY11 on the total
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volatile of secondary metabolites accumulation were equivalent, and they had the strongest promoting effects on the total

volatile of secondary metabolites accumulation, which were 2.00, 1.95 and 2.01 times of the control respectively. The

0.25% YGT71 had the strongest promoting effects on the 1, 8-cineole accumulation, which was 11.03 times of the

control. The 0.25% YG71 and YY26 had the strongest promoting effects on the a-terpineol accumulation, which were

1.72 and 1.81 times of the control respectively. y-terpinene was not detected in the control. Four kinds of endophytic fun-

gi could induce <y-terpinene production, the biggest peak areas were 0.19, and the endophytic fungi was 0.25%

YG71. This research will enrich the theory that fungal endophytes affect the volatile of secondary metabolites in aromatic

plant, and provide experimental evidence for the use of endophytic fungi to increase the amount of useful component in

C. longepaniculatum oil accumulation in production.

Key words: fungal endophytes, volatile of secondary metabolites, suspension culture, 1, 8-cineole, <y-terpinene,

a-terpineol
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Bl 1 RAHAEE GC B a1, 8Kz, I Jg 2.840 min; b. y-FATIES , HEHEIHy 3.167 min; c. a-RATHEE, HIEHTE Y 5.325 min,
Fig. 1 Chromatograms for mix standard The retention time of 1,8-cineole (a) ,y-Terpinene (b) and
a-Terpineol (c¢) is 2.840, 3.167 and 5.325 min, respectively.
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Table 1  Suspension cell biomass after processed by fungal endophytes (g - L")
W . 0 (%) 0.1% 0.25% 1% 4% 10%
Concentration 0 ( Control )
YG42 12.15 + 1.10a 12.09 + 0.92a 10.88 = 0.32b 10.30 + 0.30b 7.28 £ 0.15¢ 6.15 = 0.07d
YG71 12.15 £ 1.10a 11.99 + 1.22a 10.91 + 0.28b 10.62 + 0.17b 7.55 £ 0.19¢ 5.76 £ 0.15d
YYI1I1 12.15 + 1.10a 12.11 £+ 0.99a 10.76 + 0.12b 10.66 + 0.16b 5.80 = 0.15d 3.71 = 0.11f
YY26 12.15 = 1.10a 12.04 = 1.02a 10.82 = 0.15b 10.45 = 0.44b 6.04 = 0.15d 5.26 = 0.08e

TE: BRI FIME « PR ARUEDYR T AT 7 2R HO IE R R T A2 50, TR 2R T2 5, T RER R 8 B 3 22 5

FREIUT 45 Rt LA

i A/ NHES ;. B3 FH SPSS 17.0 AbBEAM T, $icdii B MR I 7E P<<0.05 F Z 35 Duncan #:00 F K4, T,

Note ; Data represent mean + SE” | and the letters mean significant differences. Same letters mean no significant difference, and different letters mean contrary results. Data
are tested (P<0.05) according to Duncan’ s multiple range test (DMRT) with SPSS 17.0. The same below.
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Table 2 Accumulation of total volatile substances in suspension cells after processed by fungal endophytes (Total peak area/pAs)

Wz 0(=H)

Concentration 0 ( Control) 0.1% 0.25% 1% 4% 10%
YG42 658.02 + 25.90b 650.45 + 29.09b 661.74 + 35.49h 1318.97 + 89.53a 332.99 + 11.77d -567.48 + 24.84h
YG71 658.02 + 25.90b 662.57 + 33.18b 673.68 + 28.80b 662.38 + 32.51b 52.56 + 2.91e -579.79 + 19.88h
YY1l 658.02 + 25.90b 671.68 + 30.56b 1321.40 = 75.97a 532.88 + 15.74c¢ 322.92 + 5.30d 67.59 + 5.56e
YY26 658.02 + 25.90b 657.02 + 25.78b 653.01 = 26.90b 1284.70 + 65.07a 16.00 + 1.66f -530.87 + 17.26g

T AT AR = A S TR FR -8 LR AT AR R

Note : Total peak area = Sample total peak area—control total peak area. The same below.
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Fig. 2 Chromatograms for the accumulation of volatile substances in suspension

cells after processed by 0.25% YG71

A= P B3 0S5 B A Q= B 7= 2
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ABIEE IR A 4 B AR 2 4 RN
A I EIF AN 2000 A= 33 A2 23]
TS S A A ) B 3 il 4 I AR SR 1Y
BB SRR T AR, X SE R
TPERE T T RS AR AR R, A AR R )
RETTHERE I , YA AR ) 7= AR A 3k R (2

A. Sample; B. Control.

RTFIRE = ,2005) W6, BAR N A LB XTEE
A A —E B AR T A8 AT 225 i R i
TINELC PR K FEE 0 1 s i) 45 PR 28k o i — ] A8 (I 3%
%.2009) A et —2BEoE . A4 MR
FRD T Y AR i 77 40 A4 < A 3 i i o Yk R ) 244
HCAWIAE T BEE , X R TR T A] RE & A 5
S oS 0 M AR K A T, B R IE Sl R
YA B P2 A T — 2% B A AP (Lan et al,
2003) . HARBIVEHALGIA T #E— L IRAFSE
ARG AR N A LB, TRk H il
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Table 3 Accumulation of three kinds of terpenoids in suspension cells after procesed by endophytic fungi (Peak areas /pAs)

o ‘ Pk B B
TR TN ZH 534 Wz Code of fungel endophytes
Cinnamomum  longepaniculatum Concentration
oil component (%) YG42 YG71 YY1 YY26
1, 8- R BUR i 0 (Z%2H) (Control) 0.76 + 0.03e 0.76 + 0.03e 0.76 + 0.03e 0.76 + 0.03e
1,8-cineole accumulation
0.10 0.72 = 0.04e 2,.18 + 0.09¢ 0.77 = 0.03e 0,73 + 0.04e
0.25 0.79 + 0.03e 8.38 + 0.22a 1.21 + 0.06d 0.55 = 0.02e
1 0.12 + 0.01f 3.67 + 0.12b -0.87 + 0.05g -0.76 = 0.05g
4 -4.14 = 0.18i -4.61 = 0.18; -2.32 + 0.10h -3.68 = 0.12i
10 -10.98 + 0.361 -11.08 = 0.451 -10.35 + 0.29k -10.56 + .042k
RRUAIIPTEAE St 0 (%£H) (Control ) 0.00 + 0.00a 0.00 + 0.00a 0.00 + 0.00a 0.00 + 0.00a
vy-Terpinene accumulation
0.10 0.00 = 0.00a 0.00 = 0.00a 0.00 = 0.00a 0.00 + 0.00a
0.25 0.09 = 0.0la 0.19 = 0.01a 0.11 = 0.01a 0.11 + 0.01a
1 -0.92 + 0.02a -0.52 + 0.02b 0.17 = 0.01a -0.40 = 0.02a
4 -4.52 + 0.13e -1.59 + 0.19¢ -0.04 + 0.00a -2.28 + 0.14d
10 -13.21 + 0.64h -5.21 = 0.15f -0.17 £ 0.01a -6.51 = 0.28¢
R VNTHIEZAS =38 0 (Z5F1) ( Control ) 0.68 = 0.01f 0.68 + 0.01f 0.68 = 0.01f 0.68 = 0.01f
a-Terpineol accumulation
0.10 0.70 = 0.02f 0.67 = 0.03f 0.71 = 0.03f 0.69 = 0.04f
0.25 1.07 = 0.12¢ 1.17 = 0.05a 0.97 + 0.04d 1.23 + 0.04a
1 0.87 + .001e 1.12 + 0.03b 0.73 = 0.03f 0.56 + 0.06g
4 0.65 + 0.02f 0.40 = 0.02h 0.38 + 0.01h 0.01 = 0.001
10 -0.25 + 0.02j -0.83 = 0.02m -0.61 = 0.041 -0.43 + 0.02k

AP AR LR YY1 FYY26 38 23k [ iR R o9 ;i A4
FLA YGT1 A1 YGA2 #AE AN R FR B Ak 1 5 & 1
AR 15 SR R R i AR L YGT
SRR H TARAY M SRR 2 1, 8-l K FEAF
FET M (55.58%) . Uk PN A= FL TR 52 g 3 240
RN, R e ms M BT R R Tofs B Ry
SPESICIH AR B O X T BES N AR LR AR
T8 BRNMEE ST 80A X,

ARWFTEH, N A BT 3 Rl & s B R
PEHEAE FH 85 0 7= ) 2 A 3l 8 By 1, 844 il
R, ST 10 f5, XA —ERE LR T iR
(2009 ) ZFHEM 0 B 22 7 AR 1, 8-FE I ER 1Y %
St TG A 0 R R R S R R AR Y AR A
SEWRRIR N A AR A CR A YGT1 262
HE AR 1 AR IS R T — 2P R

Expésito et al(2009) B 57 3 W S5 5542 B 5

TXPEAZBEAH I I Y F R AEAE VR E L . AT
T P9 AR ECBE T aT BE B A S B A SO [R] s A
IANIEH I (7 34 55, 2009) |, 33X B2 49y I 78 X6 3 52 41
Jf i e A S ) — 2 PR (R B A S A
KEEFRFRIR A it — L XA T X
LA 1) mRNA 7K FEE [ BT7K 53 1
55190 K 5k PR 2H RN B P AL A R IE O

AHFFE R R 32 A i B AR T H AT R
FAM AR B0 A bR 3 Rk, WA AE
YG71 i8] DL e A ™ 9 %) 338 hin 58 i A5
PRI A, XY A R TP RS, XU
BH PN AR T A R AR e i it 2 i
SRR IR e A B A

I A5 BT & B 5 A 5 i 7= 4 A+ T
S FE R I, 763 m = W i AR Rk 25 T
B FIRAS A B ER 5, L = B 5ok
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{EH. MEEWRE BRI LY A R D TR
TN L R PR o BT 5 R M I, B T A
R (10% ) B K B OF B By . X Ui
1o R JBE 14 2B TR R IR ) T SR A N R
JREGF=AE X T RELS PN A T i T2 40 =2 ) A AR
RS, WAEERES S 1 i i i R 0 A 3
AR 56 (¥R 45 ,2009) o X FEIY 45 R AT fE
FEETHRR P IINN Z B T TR A
A R TI fo HAEE S 1 i/ 2 ) S
7 AT VR T AN R e R 22
) BT, BRGNP BT 1Y GC-MIS oK R A6z
B, XA TR

A HLRE AR SR EAT B SR I, T Y AR R ARPIR
DL 5 HARR N A BOR 22 57, FHn L 4% K vk o™
AR RS IR RBERYE KT A e B A AN D R S
Ko PRI, BLIEANA B B 5 2 i A A9 44 K R AR
=R SRR 22 A0 T E N BR3P S P A4 Qatif
FEML L e R R RETE — E R B b A A LT
X A A A = BR B AP, (AABESE
BRSSO AR R B0 R R U B0 e 1 8-
K 2 (e 1, 8- nt i R A7 e ) AR
AR TR S T SR A HE R | DR RN A S T
AT A Q™ W4 e 1) T b B 8 16 5 R
X FE S PN A TR TR A LA ) 8 IS ) T 2 4 R A ol
PR A A B E

SEZ Ak

EXPOSITO O, BONFILL M, ONRUBIA M, et al, 2009. Effect of
taxol feeding on taxol and related taxane productionin Taxus
baccata suspension cultures [ J ]. New Biotechnol, 25
(4). 252-259.

HU WJ, GAO HD, JANG XM, et al, 2012. Analysis on
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