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FEE R IRRN Tk a5 S WG o T 5 B8 OO R B ALY 2 RS 55 BT Lepista multiformis F Russula sp.
HAT TALE RS, I B 28 T 6 AMEB ), 53518 : 5o, 8a — epidioxy — (22E,24R) — ergosta — 6,22 — dien
-3B-ol (1) ,(22E,24R) - ergosta —7,22 — dien - 38,5a,68 — triol (2) FaIVEHEEE(3) (o, 0 — HFEEME(4) [ NE
2 (5) F1 38 — O — glucopyranosyl — 5o, — epidioxiergosta — (22E,24R) — ergosta — 6,22 — diene (6).
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1o A EL TR — PP R R R R EC TR IR DT AN IR A LA R R R 2 R AT S A W T
B , SRR AL TR O ZREPE A T 25 e AL W & LA A JE R B A . AT R B B
AT R 25 TRl 3 A JLF AT 1 25 M, 6 FLR R IR A RO BIF TSl K 1 L A s
Xof b SR e G AR T, A DX A i R 0 S B B RN PR AR R R 3 T A B R R S 2
FEPE. B AT E PR e B, ]I B O A= AR O WIS AR R RS2 T Jee , — L0 800 1 356 1 ) o i
Pt R, A b G A Wk TR IS R S s o P 1 B B A3 1 S R B E, DA T AP A AR ) Y
e R

N BB A AR = S8 TR —38 00 > AT UMl 39 5 ECBREAT T FE. AN 2 s 45 2
W Lepista multiformis 1 Russula sp. /0B ITEE T 6 MEEY. Hob iy Lepista multiformis H 4385153 T4k
H¥1.2.3.4.5, 1 Russula sp. 1oresi3 8] TGP 1.3 4 .6.
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Lepista multiformis Fl Russula sp. £ 2002 4F 8 J] >R H Ml FL/R ELRFRE &, oh v B R 2 g B WA
Yo i R DIEIE 4L

ZF — I B =HPE AN A ( g2 s 1 ) (DB — I Y A gl (85 M [ AR r 2 AT PR A ) (RE

-3000 JiEE 7% & f% ( FiE SR E AR ES ) (SHZ — CB BIEEA K R 22 BL23 22 () g UL ST S0 T AR 2%
F) X 4 O % B A (L ST T3 B 26 £ 7)) VG AutoSpee — 3000 AL ( %1
Beckman /2] ) Bruker AM —400 F1 DRX - 500 #Z% i FLHR 1 324 (H5 1 Bruker 23] ) Horiba SEPA — 300
JigGAL IS0 9001 BLIpAr KA (ALt FE L AT R AT R A A -

R R (F B ve b L) 40)) 0.216 ~0. 172 mm )24 fERE 0. 077 ~0. 054 mm A7 A
Price e H(OT5 B R m M RA R ) . 0500 0 R — YRR 2 (3R], A IV IBa v 700 249 2 Tl 48, 8 AT iy
it dAE , HABR oM.
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88 g THRITHIIHE T 1Y Lepista multiformis ¥~ SR AR AT (1 L x3) G057 - BRI 1:1,1 L x
3) HEEHEI(T L x3) 3RO A 5 R 46, 15928 9 8. FH 0.216 ~0. 172 mm AERCPERE 5 R AT RE
52 (0.077 ~0.054 mm) #2875 5, LAl - NE R SE Ve thAimis - NI (RBLEE 8: 2) PER /015
G 1 (135 mg) , Ak - TIEH (B LE 7:3) PR r1346 G4 2(9. 4 mg) , INEAGE AR 71516 64 3
(127.0 mg) . 4(156.4 mg) . 5(26.6 mg).

70 g Russula sp. FSLART IR0 G MR (1 L x3) @45 - MEECIRRRLE 1:1,1 Lx3) [Pz
(1L x3) 32 SR IBGR G IF 5 e 4 , AR Y 12 g MR Y I/ JOKIR B, T 2R QR . S IBOR
JRHARTS 4 g B EOIRE. IR EH 0.216 ~0. 172 mm FERCFERE G 4T R EZRERL (0. 077 ~0.054 mm) 1)
Bror 5, LA THsE — PO R GEGEE. A ik — IR (IRFRLE 8: 2) Yl d8 153454 1(38. 1 mg) , £ i ik
— B (ARFRLE 72 3) BERGER /A9 54 6 (11. 2 mg) , NI BRI AR 31546 5 ) 4 (26. 9 mg) . KR 43 Mk
s e AT AL G4 3(392. 6 mg).

3 HBHEE

5a,8a —epidioxy — (22E ,24R) — ergosta —6,22 —dien —38 —ol (1)  Jofaftkal f (A Wit - PIER ) ,
m.p. =177.0 ~178.5 °C;El - MS(m/z) :428[M]* ,410[ M - H,0] " ,396[ M - 0, ] *,363,271,251,152,
107;'H NMR (400 MHz,CDCl,,8) :3.94(1H,m,H -3) ,6.23(1H,d,J =8.5 Hz,H -6) ,6.49(1H,d,J =
8.5Hz,H-7),0.86(3H,s,H-18),1.20(3H,s,H-19),0.98 (3H,d,J=6.6 Hz,H-21),5. 12(1H,dd,
J=15.1,7.5,H-22),5.20(1H,dd,J=15.1,7.5,H-23) ,0.82(3H,d,J =3.6,H -26),0.79(3H,d, /] =
3.4,H-27),0.88(3H,d,J =6.8 Hz,H -28),2.08 ~1.49(20H,m) ;"*C NMR (100 MHz,CDCl,,5) :34.7
(C=1),30.1(C-2),66.5(C-3),37.0(C-4),82.1(C-5),135.4(C-6),130.7(C -7),79.4(C -
8),51.1(C-9),37.0(C -10),23.4(C-11),39.4(C -12) ,44.6(C -13),51.7(C - 14) ,20.6(C -15) ,
28.6(C-16),56.2(C -17),12.9(C -18),18.1(C -19),39.7(C -20),20.9(C -21),135.2(C -22),
132.3(C-23),42.7(C -24),33.1(C =25),20.0(C =26),19.6(C -27) ,17.5(C =28). L) I I e ¥kt
5ackie]—2.

(22E,24R) - ergosta — 7,22 — dien - 38,5a,68 — triol (2)  JoEEIREE S (AWl - IHT) ,m. p. =
224.0 ~227.0 °C;EI -MS(m/z) :430[ M] * ,412[ M - H,0] " ,394[ M -2H,0] * ,379[ M -2H,0 - Me ] *,
269[ M -2H,0 - CoH,, ] *,251[ M -3H,0 - C,H,, ] *;'"H NMR (400 MHz,C,D,N;,5) :4.84(1H,m ,H -3),
4.32(1H,brs,H-6),5.74(1H,dd,J =5.0 Hz,2.4,H-7),0.65(3H,s,H - 18) ,1.54(3H,s,H - 19) ,
1.05(3H,d,J=6.7 Hz,H -21) ,5.20(1H,dd,J=15.4 Hz,7.8 ,H-22),5.25(1H,dd,J =15.4 Hz,7.2 ,H
-23),0.84(3H,d,J=6.7 Hz,H -26) ,0.86 (3H,d,J=6.7 Hz,H -27) ,0.94(3H,d,J =6.8 Hz, H -
28);"C NMR(100 MHz,C,D,N;,8):32.7(C -1),33.9(C -2),68.5(C -3),42.0(C -4),76.1(C -5),
74.3(C-6),120.5(C -7),141.6(C -8) ,43.8(C -9) ,38.1(C -10),22.4(C-11),39.9(C -12) ,43.8
(C-13),55.3(C-14),23.5(C -15),28.5(C-16),56.1(C -17),12.5(C -18),18.8(C -19),40.9
(C=20),20.2(C-21),136.2(C =22),132.2(C -23),43.1(C -24) ,33.4(C -25),21.4(C -26),19.9
(C-27),17.9(C -28). LU b3 i8%dE 5 k[ 7,8 ] —2.

WA MR (3) ARG (K - NEA) ,m.p. =154.4 ~156°C ;[ ]}’ = 0°;EI -MS(m/z) (% ) :
183[M +H] " (45),146(12),133(70) ,115(22),103(80) ,93(55),74(80),73(100) ;'H NMR (400 MHz,
D,0,8):3.63(4H,m,H -1,6),3.52(2H,dd,J=6.0 Hz,11.6 ,H-2,5) ,3.72(2H,dd,J=2.6 Hz,11.6 ,H
-3,4);”C NMR(100 MHz,D,0,8) :71.8(C -3,4),70.2(C -2,5) ,64.2(C —-1,6). Dh_FPri%cdh 5 3ok
[9]—%L.

a,a - EERE4) T (K - HE) ,m. p. =98.5 ~100.5 °C ; Negative FAB = MS(m/z) (% ) :
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341 [M—H] " (45);'H NMR(500 MHz,DMSO,8) :5.21(2H,d,J =3.27 Hz,H - 1,1") ;*C NMR( 100 MHz,
DMSO0,6):93.1(H-1,1"),72.9,72.4,71.6,70.2,60.8(H - 6,6") . ¥E 453k 1% B4 it N &2 2 .

HEFH(S) [k ; Negative FAB - MS(m/z) (%) :88 [M —H] "~ (37);'H NMR (400 MHz, D,0,
8):3.75(1H,q,J=7.21 Hz,H-2),1.46(3H,d,J =7.21 Hz,H -3) ;" C NMR (100 MHz;D,0,8) :176.8(C
-1),51.7(C-2),17.3(C = 3) . iR PIEL AT A N TR,

3B - O — glucopyranosyl — Sar,8a — epidioxiergosta — (22E,24R) — ergosta —6,22 —diene(6) FI{OK A ;
Negative FAB — MS:589[ M —H] = ;'H NMR (400 MHz, CDCI, ,8) :4. 94 (1H,d,J =7.30 Hz) ,6.37 (1H, d,
J=8.52Hz),6.60(1H,d,J=8.52 Hz),0.78(3H,s),1.16(3H,s) ,0.98(3H,d,J =6.58 Hz) ,5. 12(1H,
dd,J=15.24 Hz,8.04) ,5.22 (1H,dd, J = 15. 24 Hz,7.52) ,0. 96 (3H, overlap ) ,0. 88 (3H , overlap ) ,0. 98
(3H,d,/=6.58 Hz) ,4.89(1H,d,J=7.8 Hz) ,4.08(1H,dd,J =8.8 Hz,7.8,4. 18(1H,dd,J =8. 8 Hz,
8.8),4.22(1H,m),3.75(1H,ddd,J =9.3 Hz,4.9,2.0) ,4.56 (1H,J=11.7 Hz,4.9) ,4.44 (1H,J=11.7
Hz,4.9);”C NMR(100 MHz,CDCl,,8) :35.1(C -1),29.0(C -2),73.8(C -3),34.2(C -4),82.7(C -
5).136.1(C -6),131.6(C =7),79.6(C -8) ,52.2(C =9) ,37.4(C -10) ,21. (C =11),39.5(C - 12) ,
44.6(C-13),52.0(C-14),23.6(C-15),29.2(C-16),56.2(C-17),13.1(C-18),18.1(C -19),
40.1 (€C=20),21.1 (C=21),136.0(C -22),132.3(C =23) ,43.0(C -24),33.3(C =25),20.2(C -
26),19.9(C-27),17.8(C -28),103.1(C-1"),75.3(C-2"),78.8(C -3"),71.2(C -4"),78.6(C -
5'),62.7(C-6"). i i a5 SCik(E [ 7 1 —2K.
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Chemical constituents of two Arctic higher fungi
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Study on biological simultaneous removal of SO, and NO,

from high temperature flue gas by biological trickling filter

MAO Yong-yang'>, WANG Hai-yu', SUN Pei-shi', ZOU Ping',
DONG Lin-gian', WANG Jie', BI Xiao-yi', DENG Fu-tang' , ZHENG Xiao-yun’
(1. Research Institute of Engineering and Technology, Yunnan University , China;
2. School of Life Sciences, Yunnan University , Kunming, China;

3. Modern Education Technology Center of Yunnan University , Kunming 650091, China)

Abstract ; The biological trickling filter was set up to study the influence factors of technological conditions
on simultaneous desulfurization and denitrogenation of high temperature flue gas. The result revealed that sulfur
dioxide and nitrogen oxides were simultaneously removed efficiently. The removal rate of SO, was above 99.9% ,
and the removal rate of NO, was 60.2% ,when temperature was 65 °C , circulating liquid flow was 4.0—7.0 L/h,
pH was 1.5 ,the residence time was 150 second ,and inlet mass concentrations of SO, and NO_ were 2 000—3 000
mg/m’ and 500—1 000 mg/m” , respectively.

Key words : biological trickling filter; high temperature flue gas; desulfurization and denitrogenation ; opera-

tion conditions

k okockockok sk oskok sk ok sk sk ok oskosk ok ok sk sk sk ok ok sk sk ok ook sk sk ok ok sk sk sk ok sk sk ok ok sk sk ok ok 3k
( 14256 226 1)

Abstract ; Chemical constituents of two arctic higher fungi, Lepista multiformis and Russula sp. were studied
by column chromatographic methods for the first time. Six compounds were isolated and determined to be Sa,8«a
— epidioxy — (22E,24R) - ergosta — 6,22 —dien =38 —ol(1),(22E,24R) - ergosta —7,22 — dien —38,5«,68
—triol(2) ,allitol (3) , &, — trehalose (4 ) , aminopropanoic acid (5),38 — O — glucopyranosyl - 5a,8a — epid-
ioxiergosta — (22FE ,24R) — ergosta —6,22 — diene(6) by spectroscopic methods.

Key words: higher fungi;arctic ;chemical constituents



