R AR JUN 20, 2012, 39(6): 789796

Microbiology China © 2012 by Institute of Microbiology, CAS

tongbao@im.ac.cn
# % 8%

T i 7 B /R 1B 16 AE AR BS 4R A RO AT 51
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B OE (8 AKA@piEfemit 8RRy EAeSES @itk Xz, [Fk]
KA BMGE . R RRIUE . A HUER T4 W Ja B 69 Fiae T A3 ATIE Iy BRAR B, FHR A
SAR AN LA B B e A e E . (4R ] KA B ACERIVIE B BR AR 4T, VAL
ERBMEZAMAARE. REE. LEFERTAEGAIE BT S ENF A 26.92%.
17.23%. 23.71%, H RA4bFafg by BRARRT 48 4% 4 60.46%. 61.52%. 70.64%; /Z 56T
B (IR FOT BE o L iF R ) 0A R B BA AR AT A F A 4 28.87%. 21.00%. 24.04%, /FiE76
F B e Aa g By BAAE 3t A& 4 A A4 55.43%. 55.87%. 63.89%. AE A5 B[ /F3ET0FAE oY
g FESERESLE; RAREHE FIAXN-5,811,14,17 =+ 2 & % 8 (EPA)E & &
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Research on the composition of the fatty acids in
chalmydospores of Ustilagioidea virens

REN Zuo-Hua MAO Ying YU Xuan-Jie LI Yuan LIUEr-Ming’
(College of Bio-Safety Science and Technology, Hunan Agricultural University,
Changsha, Hunan 410128, China)

Abstract: [Objective] In order to investigate the relationship between the fatty acid composi-
tion and content and cell stress resistance in intracellular and cell wall. [Methods] In this
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study, three methods had been used for extracting the fatty acid from walls of chalmydospores,
which were acid-heat method, soxhlet extraction and organic solvent, respectively. The fatty
acid composition and content were detected by GC afterwards. [Results] Acid-heat extraction
presented the best performance, by which the relative contents of saturated fatty acids in yellow,
yellowish green and black chlamydospore walls were 26.92%, 17.23%, 23.71%, respectively,
while unsaturated ones were 60.46%, 61.52%, 70.64%, separately. Further determination with
the above same method, the relative total contents of 3 types of chlamydospores saturated fatty
acids (precipitating wall plus supernatant) were 28.87%, 21.00%, 24.04%, separately and un-
saturated ones with 55.43%, 55.87%, 63.89%, respectively. The content of stearic acid in
saturated fatty acids in chlamydospore wall were yellow > yellowish green > black; the content
of cis-5,8,11,14,17 eicosapentaenoic acid (EPA) methyl ester in unsaturated fatty acids in
chlamydospore wall: black > yellowish green > yellow. [Conclusion] In all three colors of
chlamydospore, either the total content of unsaturated fatty acids in spore or spore wall, the
black showed the highest, which indicated that improving the content of unsaturated fatty acids

2012, Vol.39, No.6

in chlamydospores contributes to their dormancy and overwintering.

Keywords: Ustilaginoidea virens, Chlamydospore, Fatty acids
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FYI R, BRI AR YE A M AR, oA
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SRR SRR 396 LW M ¥ fo | Bk (o AR
R EEIEAL T, —40 °C IR VKA PR
Fo BRWBRPRUE S SupelcoTM 37 Component fatty
acid methyl ester mixture catalog NO.47885-U It 3L
T Sigma A Fl, HE LA E A,
1.2 WEES5EIEMRFEAYRE

3 AN [) 250 A 1 T R A S PR
1000 mg, 43R HIVR A EE - 7 Al b B 7 ol
1EE 15 000 r/min B5.0 5 min, $4 FIE R FITTIE S
#1-0.1 Pa, 50 °C Ezs T4 24 hi*4,
1.3 BERAEREYHZEN
1.3.1 EE#GE: FREL 450 mg BREE S AY S IE 16 1
BE, A 6 mL 4 mol/L () HCI 3% 2 min, Z ik
# 30 min, #i/K¥ 3 min, —20 °C #¥%, fnA
12 mL Af5: HEEL:L, VIV)REUK, ¥83% 5 min,
10 000 r/ min E.0» 5 min, B2, A 12 mL
0.1% NaCl i#¥#, 1&~J, 10 000 r/ min &5.0> 5 min,
WU D7 )2 15 2 W 2= S D B A AR .
1.3.2 RKIRBUA: FREL 450 mg MEE )5 )R IE
filFRE, HIEACE R 3 AR G-I, Ak
IFR RN 6 h, el 2 & LB ik R A
gt
1.3.3 BHUAEFIE: FREC 450 mg ERE S 1) )4
HI7RE, A 3 mL & HEE(L:2, VIV)IRBUK
PR¥% 2 min, FH0A 1 mL & 45, &% 5 min, F
A 5 mL 7K, #%%% 5 min J5 10 000 r/ min E.0»
5min, & 52, A 4 mL 0.1% NaCl % #,
{27, 10 000 r/ min E&.0» 5 min, WETZ2, £k
FBR ST IR,
1.4 BERAERFREE{L

FREL 20 mg MLARE FileE S, WA 1 mL
1 mol/L KOH-HIE, 7E 40 °C /KikHh e S 4k
$£ 30 min, #E 15 min, BA 70 °CKIEHGH %
T, A 2 mL 5% H,SO, B, 7E 70 °C /K
WHPYREE 6 min, A 2 mL IECBE, & 10 min,

RS, AR B RREN
1.5 FHABIRENENE

fiRERL G HEHL % =(b/a)x 100%

a: THfREE 450 mg; b: 450 mg JEIE LT
BE R (R L 25 (mg) o

FRE U 2 R =(c/t)x 100%

¢ biHWHPORAE & it (mg); t: 1 000 mg JEIH
k3 (mg).
1.6 FERAEREIFIERESENE

F AR IS Bk (GC-MS) M, S A i
M Agient SAHETREY; HP-5 B4 (30.0 mx
0.32 mmx0.25 pmy); JEFE IR 250 °C; FID i
Ji#: 280 °C; i ®IERIREE 110 °C, 15 °C/min FF
Ui % 230 °C, f#4%F 40 min; £EFE: 33 cm/s; 43
Wk 5:1, H, 30 mL/min. N, 30 mL/s, B
30 mL/min. air 30 mL/min. #FAER: 1L,

2 HF

21 A ERBBERAERBY /5 A ELEL

LA R 5 R I A B A 8 1 B Ay 17 B,
(LB A 31 7% R T 25 5 1 96 1 9 4 0 R T 1R
i A AR BT 1 & L TR IE, &
[CIRBOL R EFERT AL, RO AT AN AR
TR B4 S LT H e A (% 1), 7E 3
Fisikrh, DIRRIESR IR E
22 AEEeEERTFHEEIRIE
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BEFIAAL SR IR A 5 & fit o PR R B A~
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Table 1 The content of fatty acid in two Kinds of the different color
chlamydospores extracted by the different methods

$EIUT 1 flFRhE TR AR

Extraction method Chlamydospores types Saturated fatty acids (%) Unsaturated fatty acids (%)

BB YH 29.33 58.00

Acid-heat BH 23.55 55.72

22 PP YH 35.31 48.82

Soxhlet-extraction BH 28.14 30.60

PR YH 28.78 56.17

Organic solvent BH 22.86 53.96

T YH: BE)RHHA T BH: REFEE T

Note: YH: Yellow chlamydospores; BH: Black chlamydospores.

£ 2 3MEeEERFHEEIRIE

Table 2 Extraction rate of fatty acid in three kinds of the different clor chlamydospores

eS|
Type

BH-W BH-S

YGH-W

YGH-S YH-W YH-S

BHCK

- 7.50 3.01
Extraction rate(%)

15.00 3.60 15.00 4.50

D YH: EEREHT; YGH: HEER R T; BH: BEEEA T, YH-W: EOJEEAFRE; YGH-W: S0 JEIHHTRE;
BH-W: BRI TEE YH-S: s @R T LiFH; YGH-S: BLp (R T LI BH-S: MRERIRAT L.

Note: YH: Yellow chlamydospores; YGH: Yellowish green chlamydospores; BH: Black chlamydospores; YH-W: Cell wall of the
yellow chlamydospores; YGH-W: Cell wall of the yellowish green chlamydospores; BH-W: Cell wall of the black chlamydospores;
YH-S: Supernatant of the yellow chlamydospores; YGH-S: Supernatant of the yellowish green chlamydospores; BH-S: Supernatant

of the black chlamydospores.

23 ARBGEEBRFRERBRNEAREES
EEFIR

DAPLE A R PRI R U D R I 1 B
I FRER 20 FOARIITR, HOFIARIGRRAT 9 Fl,
TR TR AT 11 Fh, Horh 22/ \Thi |
MERRIER, 435 i S BRI 25.24% ., 27.38% .
A IR T 20 FOISHIRR, Humig iR
A 9 Fp, ARRIIRRA 11 F(EE 3). wEEJEE
6L BE RN TR AE X 55 2 26.92%, ANHLFIAG I
PR AT F5 5 60.469%; B (0 J5E 1 40T 1R R AR i i
FEX 5 28.87%, (0 LI 61 T AN AR R AH
Xof & it 55.43%(3 4).

(0 LI 760 T-REAT 19 FhIR DR, ML FING DT

A
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TRA 9 Fh, AMUFARIIIRA 10 Fh, Hrh FZaisr
PR R R B, 4 3 R R D
26.71%. 25.26%. HELKOJZIEAM A 19 FARD
MR, WAIARNIRRA 9 Fh, A FAEIIRA 10 Ff
(3% 3). i Lk AR A BE AR R Ty R AR X 7 o
17.23%, AMEFIIRITRRARXT % & 61.52%; JFiHEA
TR RIR 0 R AH XS 5 B 21.00%, ASNYRLFIR 0 AH X
& 55.87% (55 4).

IR T RER 20 AR, (R AIESIETR
A 9Fh, AR 11 Ffh, Hb 2R
TR . ERRIMER, 43 SR DT 25.67% .
20.78%, (O EIHA A 22 FUARIGIR, HFAE DT
MRAT 11 Fh(ER 3). JEELH il RELRRIAR IR AR XS &
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HE23.71%, AR IERANXT &5 8 70.64%; J&  NAEYIAIHSEA B IRIIRR (E 4).

FELF6L TR0 R D R A XS 5 it 24.04%, ANELRIAR D A RE R H AT A TR RR IR C6.
FRAEXS 5 & 63.89%. MNMEFMIEHERA 11 F, £ C8. C10. Cl1 FIAEAIEIHERIN-4, 7, 10, 13,
PR FEDIR =W . T =RERAEEMF 16,19 — T S EIR(DHA) (35 3).
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Table 3 The composition of fatty acid in three kinds of the different color chlamydospores

S AR YHW  YGH-W  BH-W  YHS YGH-S BH-S
Type Name (Wo6)  (W%)  (W%)  (W%)  (W%)  (W%)
g
Saturated acids
72y b
a0 T _ _ _ _ _ _
Methyl butyrate
A b
C6:0 CL R H I _ _ _ _ _ _
Methyl hexanoate
SETiS 1=
C8:0 ‘—'lfﬁ&Eﬁ.@El ' B B 8 : B B
Caprylic acid methyl ester
iR b
C10:0 il - - - - - -
Methyl decanoate
7 =)
C11:0 +—m R _ _ _ _ _ _
Methyl undecanoate
73y =1
C12:0 A EERT 0.01 - 0.01 - - 6.00
Methyl laurate
— s =3
C13:0 JFJ&E@“ - 0.14 - - - 117
Methyl tridecanoate
A =1
C14:0 il 0.18 0.14 0.30 - - -
Methyl myristate
Esaiv =3
Cl4:1 NE R . 0.02 0.08 0.09 = 5.32 6.89
Meat Kou acid methyl ester
=373 b
C15:0 T ILERR 0.03 0.04 0.02 - - -
Methyl pentadecanote
' Cis-10 - pentadecanoic methyl ester
PR RA =3
C16:0 TGRS 20.95 16.57 1795 2198 2533 1483
Methyl hexadecanoate
Ml vy 7 b
c16:1 P Bl 2.64 3.75 - - 2.70
Methyl palmitoleate
) =xi7 =3
C17:0 LR 0.03 0.04 0.03 - - -
Methyl heptadecanoate
it 10—+ ke F s
c17:1 I, 10-F- ke 0.41 0.37 05 - - -
Cis-10 - methyl heptadecanoate
BiA =3
C18:0 R e 5.45 5.24 5.02 18.59 18.42 7.83
Methyl octadedanoate
AHIFA
Unsaturated acids
S /Bl R R i
C18:1n9t Trans-18-octadecenoic acid me- - - = - — -
thylester
(154E)
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(£ 3)
v 7y =3
C18:1n9c +/\{EHE&$@E_ . 25.24 25.24 25.67 5.92 7.62 13.81
18 Octadecenoic acid methyl ester
v A =3
C18:2n6t SR P 0.02 = = = = =
Trans -methyl linoleate
v i b
C18:2n6c ﬂﬁ{mﬁflm% 27.38 25.26 30.78 4.45 9.05 —
Methyl linoleate
— ] B 1=
C20:0 *+&§&$Fﬁ 0.16 0.12 0.10 = = =
Arachidic acid methyl ester
_ 7 b
C18:3n6 FURRTE - - - - - -
Gamma-linolenic acid methyl ester
75y =
C18:3n3 ﬂz.’ﬁ‘%‘mﬁ_ 0.05 0.05 0.06 - - -
Linolenic acid methyl ester
T 11-— —FFhes g F e
c20:1 MEE, L= R R 7 0.08 0.12 0.10 - - -
Methyl cis-11 - eicosenoate
= S =3 7Y =1
C21:0 =t —5Em - 0.05 - - - -
Methyl heneicosanoate
I-11,14 —A—fr 4R B Pk
C20:2 Cis-11,14 -twenty-one diene acid - 0.17 0.13 14.94 - -
methy| ester
— Y o 7 b
C22:0 L il 0.09 0.07 0.05 - ~ -
Benenic acid methy! ester
i=X-8,11,14 —fik =R H i
€20:3n6 Cis -8,11,14 20 eicosatrienoic - - - - - -
methyl ester
K 11,14,17 — Kk =512 i
€20:3n3 Cis -11,14,17 20 eicosatrienoic ~ 0.008 0.04 - - - -
methy| ester
C22:1n9 s S = = = = =
Erucic acid methy! ester
LT AT
C20:4n6 il - - - - - -
Avrachidonic acid methyl ester
- i 1=
C23:0 — T =M - - - - - 1.87
Methyl tricosanoate
JMi=X-13,16 — el iR HY i
C22:2 Cis -13,16 22 erucic acid methyl 0.05 - 0.03 - - -
ester
JIi=X-5,8,11,14,17 —-HR TR H i
C20:5n3 Cis-5,8,11,14,17 20 eicosapentaenoic 3.89 7.55 9.47 - - -
acid methyl ester
. g
C24:0 e 0.02 0.06 0.23 = - =
Lignoceric acid methyl ester
— oy 23 b
Coa:1 - DUBRE TR H R 5 5 0.06 5 B 5

Nervonic acid methyl ester
Mi=-4,7,10,13,16,19 —+ —Fk/~
C22:6n3 il ! - - - - - -

Cis -4,7,10,13,16,19 22 docosa-
hexaenoic acid methyl ester

- M AR,
Note: —: Relative content is zero.
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Table 4 The content of saturated and unsaturated fatty acid in hree kinds of the different color chlamydospores

eSS TIFIR TR AR

Type Saturated fatty acids (%) Unsaturated fatty acids (%)
YH-W 26.92 60.46

YH 28.87 55.43

GH-W 17.23 62.99

GH 20.96 58.78

BH-W 23.71 62.63

BH 24.04 49.80

3 i

(1) fERPGE . APLETIE . R REREGERT
A it T 5 A 0T BEAR I L AT B S U, A AL
WRNERON T 5 L A, IRAEARECT, P
T3 5 TSR B4 PR T i A 5 LA B AN
R S T A LRI A S
PR AT R A HILA 5 REAT 25 A BB IR A s 1 5
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WOLI Tk, BRI, T H, R )RIEA
TR A & A e R AR IR
FAEAE A WL TR I B R _E 0 A K i B R
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I ELANE RIS B B — - DU Bl B A7 A TR (0
JRELEALFRE Y, DN i A AT B AN A A 7 e
RN LR A B L0 oy, TR T fE AR
MR A g 1 AR, U S 4R e B v
I T ) AN LI B A Tt B A i s ok,
T PRUE S A AT I A 2R 2

(3) TEH B AN AR D5 R LAY AN i 9
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PR S ERS, HEOREHA RPN SRR
b, BOREA TR RS ERD, RN
1) B (O RE A 1B A R B, T A A AR IR
BRI, TEINFEREIEY, 2) AT ARTIRY
7 A XA TR 7 A AR, D IS S5 A
HE TR I 5 i i R,

(4) PRHRZY Y A0 JEE 7 1 AR IR IR B A9 B
(0 JFEAE A F D TR BR AR PARHI H 7] 28 4 8
@EEM T, IR TR, EEA T
ANHLRUIR TR 5 R4 7 i ey, A i i 2R
L EE T P il - S 04 35 7 24 B I 140 i 0 R 4
O3 S WA RIEE 5 R — L v 20 T ) 3l e PR
g U R A A I EE A8 AT R b T 4
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