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Isolation and identification of a cembratriene-4,6-diol degradation and aroma
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Abstract: A high efficient cembratriene-4,6-diol degradation strain YI1-3 was isolated from tobacco leaf with

spread plate and streak plate methods. The cembratriene4 ,6-diol was the only carbon source, and the major

degradation products were farnesal (8.57% ). This strain YI1-3 was identified preliminarily as Novosphingobi-

um panipatense through the analysis of classical morphology and 16S rDNA sequence of phylogenetic tree. The

strain was cultured in the fementation medium containing cembratriene-4 ,6-diol, the degradation rate of sub-

strates reached 74.58 % after 66 h.
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Samples of modulated tobacco leaf

from different origin and variety
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IR VAR =M — 4,6 — FEARFE,
4l =98% , A M 4% Tl 2 e M 56 52 56 2 1l 5
Agilent6890a/5975¢ GC-MS &85 F{Y , Agilent
ONEEJ6 - ML R & 0L, 52 [E Beckman 23y
732600 UC/VIS $RAMAT WAtk BT, 25 [
UNIC 7 ®] j=; NIE802 ' fi 5%, H 4 JE fE A
il

FHERFIE . K HPO, 1 ¢/L, MgSO, - 7H,0
0.5 ¢/L,KCl 0.5 g/L, NaNO, 3 g/L, FeSO, -
7H,0 0.01 /L, k% 30 g/L.

%R F 3 K, HPO, 1 g/L,MgSO, - 7H,0
0.5 g/L,FeSO, + 7H,0 0.005 g/L,NaCl 0.5 g/L,
KH,PO, 0. 65 ¢/L, MnSO, 0.001 ¢/L, (NH,), -
S0,0.5 g/L, CaCl, - 2H,0 0. 1g/L, Na,MoO, -
2H,0 0.005 g/L. 7E UL 5EA i 300 mg/L Pl
IR 4,6 - ZFEE(4E =98% , 5ROk =Tk
TR 5 7o) R rp A e A R b o R R
100, SR Ay A L ) .
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1.2.1 HE#HFE
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H AR 100 mL JGE K, =7 40 3
KAF L B 200 pL £] 20 mL By %8085 57 5
LB F5 254,30 CHE#E 150 v/ min Z5F FH;
72 d 133 .
1.2.1.2 #10%  JrA R TAE S0 AE 8 i T
& EE 7. BEC mL 2 F AR SRR IR 2
100 mL A BRI, DI BE U6 1) ke e 85 7%
SEAURINPGH =4 —4,6 - —FAE 5T IR, B35
2 d, JE T AR A2 4, I FH GC-MS A5,
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65.93 mg, fl {5 1% g% CH,Cl, ¥ fif, IF & 45 5
50 mLAS T, 15 31— e FE AR HEAH 25 T
BT 4 C KRR IAE, %5,

1.2.2.2 AEAREHENEH=ZFE-4,6-_
EEfRERRABE S MR = -4,
6 — “WARER 45 0. 1 mL,0.3 mL,0.5 mL,
1.0 mL,3.0 mL,5.0 mL,7 mL, 10 mL, i &%
¢ CH,CL, /E453 10 mL 78 &, 357, Bl
BN &G A B B VIR =0 - 4,6 - ZBE
PRE .

1.2.3  FERE=WH 5t
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R, 7E 12 000 r/min Z54 T E5.0 30 min, B _E
W SRR CH, CL, 77000 2 T AT 260
GLOR RS M PIAHIR G 19 5) 5 % B 10 min J5, 1%
ETFZEIM; EZUEEES K, 5HHE N
FH A TCKGRER AN T, 7 B 5 b U8 e
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#KEBRZ: CH,CL J5, inA 1 mL 4% 2% CH,C,
Vs, 1 0. 45 pum A5 ML R U8 B S B AT E AT
GC-MS 73 Mz JU. LA b 45 4F 15 78 3k O 36 55
1T
1.2.3.2 SHWRMNEGENBE O &0
HP — 5MS 5% Phenyl Methyl Silox (30 m x
0.25 mm x0.25 pm) ; JEFE TR EE 280 °C; LAy
AR SAE R W N 1 mL/min; THEFEF
PG 50 °C, LA 5 °C/min [ T o B T &2
200 °C, LA 3 C/min )T}l 3 T2 260 °C 25
W 3 ¢ 1R 1 ul; GC-MS R 4>
AR

JEi A AR AR E 280 C 5 B IR
280 °C, PURATIRLEE 150 °C 5 M B )y AW 5%
di (ED) , B FREHE Ry 70 eV 5 ¥ 57 SE 38 B[] 2y
8 min ; 493 LG (m/z) Sk 35—550.
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FEAE R S, AR BT 1) K I B 55 B A D xR
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GATCCTGGCT-3" ( i 51 %)) 1 5° -AGGAG-
GTGATCCAGCCGCA-3" (FUEs|19) , 814 A=
TAY TR Bi) A FRA A A . PCR

WA Z :Taq B (5 U/pL)0.2 pL, EF514) 1
(10 wmol/L)0.5 pL, R84 2 (10 pmol/L)
0.5 pL,10 x Buffer (10 pumol/L)2.5 wL,DNA
R (50 ng/pl) 0.5 wL,dNTP(10 wmol/L),
ddH, O CRFZEM/K) 19. 8 L. M th A= LA
TR L) AR AR ER. RELE 5T
HLAEH 16S vDNA [ 751 H] Mega 5. 1 #F44
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150 v/ minZfF R & 24 h.
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W AE SR 2 2, F T e 2 il A= Kt 6. LA
IEICE 32 Yy Doy VLS5 e R
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3) LR A N HERAE, 3 e RS 6 h,
12 h,18 h,24 h,30 h,36 h,42 h,48 h,54 h,
60 h,66 h,72 h, K SCBG 2 1 A5 B0 B B
15, JH GC-MS # I H B A 2. 5y 923 40 2 X
5 mLIE , W OD600 fH.

AR AR Ry 15 S5 6] ], DAARBR 43 3] S P AR =
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Fig. 1 Calibration curve of standard

sample of cembratriene4 ,6-diol
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HE 2 Al IR A AR YIL, YI3, YI6 1) P4 A =
i —4,6 - ZEERRRE IR B R0 R
79.36% ,71.77% ,79.19% .

XX 3 BRI B AT AR A, KO HEA T4
FERRE L1538 5 PRI T VR, Sl i1k 3E IR, 1%
P I R TG TR AL N, 76 30 °C, 150 r/min S50 F
K597 48 h R GC-MS 2 2 HopE g aE 7). 7E
YT IR i 8 3 3 bR v, Hoh 3 S FE
PRI =00 - 4,6 - “EERE R, HIEm RN
75.58% , Pt LAKEZ W bR w5 o YT - 3. &
GC-MS 3 B ki I H 32 B2 A B ok & A XK
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Fig.2 Comparason of the degradation rate of 11

cembratriene-4 ,6-diol degradation strains
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Fig.3 GC-MS analysis of the degradation
product of YI1-3 strain
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2.3.1 A KK YI -3 28T REIA
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(LI 4a)) IR R, RIAEE, WG,
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WA TSR B B AU A, ol DUE %R R
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Fig.4 Colony and cell morphology of YI1-3 strain
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Fig.5 The figure of the amplification
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A TR (R ) B A R W s 3 2 w3
A e, I e 25 SR R 5 /Ny 1322 bp.
2.3.3 RN YIRS
1734238 & Gene Bank (ID:KY283954). jii
i3 7E NCBI Genebank (4 % A7 £ 47 blast [w] &
PEIBT R B, AR YT = 3 55557 8 2 AT 1 s
( Novosphingobium panipatense ) 1 [6) J& P 7F
90% VL L. ZRGEREALR 3 A 45 2R (LA 6) %
B AR YIL =3 500 s WA i 3R o — 2K 3k
T AR R 5L 4 B 40, Wbk Y11 -3
WA A U8 E g T AT TR

2.4 BEREVERKEBZLMBEREL

BRIRE Y1 =3 (0 25 K i 2 7 8 A il 2 an 1
7 s BT AR & T LA 1 Rk Y11 -
3 1597 18 h g e G, JE AT BT, BE A B
() PR JE 25 , TR AR 7E 15 57 2k BL WSO8 SR 4 ot (7Y
=0 - 4,6 — ZEEAE R ik U9 R ) A B 2
B AR K T ST R A N BT RS i, 5 48 h
TR ARE M, — B 5 66 h, 3+ JCH B3 m
MG INEL T Fefigth 2 n] LUE 15, 76 6 h i,
VERA =0 — 4,6 — " EERERAS AL IF R .6 h
VU =0 - 4,6 — Y I AR R R T BA
e, 536 h, TG4 =45 — 4,6 — " FEAIRE 20K
1 65% ,36 h 5 IKWIFEfR G T V-, Ak 2 55 5%
F 66 h 5, P9k =M -4,6 - “FEREMEIEE
75.58% .

3 4ie

A ST TR i R A S B4 0 e v S 2] —
EAR R RTEA =0 — 4,6 - “EERY KR YT -
3,0 AT PUAL =05 — 4,6 — ZEEFEAREE S 0>
Br 54y B 4 1R AN T 258

1) DAV =4 — 4,6 — it =F B2 o
MR, F) F GC-MS Al 1 55t AR vl 26 y =
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991 Novosphingobium naphthalenivorans strain TUT 562gi | 343200359
Novosphingobium naphthalenivorans strain NBRC 102051gi | 631252829

Novosphingobium chloroacetimidivorans strain BUT-14 gi | 961555137

95 Novosphingobium soli strain CG-TPE-1 gi | 626560594

Novosphingobium gossypii strain jm 1396 gi | 1033657116

Novosphingobium lindaniclasticum strain LE124 gi | 645321317
Novosphingobium resinovorum strain NCIMB 8767 gi | 343198923

60 |
Novosphingobium barchaimii strain LLO2 gi | 645321320
04 [Nnvnsphingobium panipatense strain SM16 gi | 343205788
Novel 168
Novosphingobium mathurense strain SM117 gi | 636559960
Novosphingobium pentaromativorans strain Us6-1 gi | 219857659
81

90

95

100 Novosphingobium sp. PP1Y strain PP1Y gi | 444303825
Novosphingobium malaysiense strain MUSC273 gi | 699005411

99 I:;sphingnhium indicum strain H25 gi | 343205831
_ﬂ“—:ovosphingohium rosa strain NBRC 15208 gi | 542123252

Novosphingobium sediminicola strain Hul-AH51 gi | 566084865
Novosphingobium kunmingense strain-18 11HK gi | 961555138
Novosphingobium hassiacum strain W-51 gi | 265678657

961 Novosphingobium subterraneum strain IFO16086 gi | 343200140
Novosphingobium subterraneum strain NBRC 16086 gi | 631252640
Novosphingobium capsulatum strain NBRC 12533 gi | 631252393
Novosphingobium subterraneum strain IFO 16086 gi | 631250893
Novosphingobium aromaticivorans strain SMCCF199 gi | 645321924
92LNovosphingobium aromaticivorans strain DSM 12444 gi | 444303839

Phyllobacterium loti strain S658 gi | 959494960

87 Y
—1— Novosphingobium stygium strain IFO 16085 gi | 343200139

69 ——————— Sphingopyxis alaskensis strain RB2256 gi | 343206381

97

Croceicoccus marinus strain E4A9 gi | 343199013

93 I:Allererylhrohacler troitsensis strain KMM 6042 gi | 566084814
99 i i i

Altererythrobacter dongtanensis strain JM27 gi | 566085065

A6 Ak Y -3 16S iDNA K355 7] 84 £ Gt AL it 547 2 2 (B % Novel 16S 34 YII -3)

Fg.6 The analysis result of phylogenetic tree constructed from 16S rDNA sequence of strainYI1-3
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Fig.7 The growth curve and degradation curve of YI1-3
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2) LAPGRI =M — 4,6 — Ry ME—RR IR, 1
PR YT -3 RERRLFEAR PUAD =06 — 4,6 — —Js/E
A (8.57% ) -

3) MRHETE A HERAE F 16S tDNA 2 G5 yE Ak i
O3, W20 M R YT = 3 A B B AT
( Novosphingobium panipatense) .

4) B AR RS FR 18 h 5 PR,
AXFEUW, B 48 h I I 3 AK€ W5 TR B AR

S
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66 h J&, PIAH =0 — 4,6 — R i Rk E
75.58%.
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