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Research on the Problems and Countermeasure of

Agricultural Engineering Consulting in Heilongjiang Province

HE Jing-li
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150086)

Abstract ; In order to promote the rapid development of agricultural consulting industry of Heilongjiang province

to guide agricultural project decisions, through the analysis on situation and problems existing in knowledge

structure and practice ability of workers,standardization degree consultancy,local administrative functional de-

partments and industry associations of Heilongjiang agricultural engineering consulting. the countermeasures

were put forward,such as to strengthen consultation institutions development, expand the social awareness,en-

hance market competitiveness, enhance the overall quality of the advisory team, strengthen the supervision of

administrative departments and industry associations.
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o R BT A R BN o R R . R
LML —MEAZHNIE A b 28
Tl 3020 ~60%, i OH R R ZE A L A A b
T 250 2 LB AT A AR R b S A
MEMASEN20%~30%., RELZEEATH
WhEE 5 K BE I 22 & R ok 98 & R Gl 0 o B T
Wi, ZHEMEZHEEAN S FER 2.0X10°~
5.8X10° Da, H ¥l 3 2y D-4 &) 5 o0 3 1 ¢
ZHEM . PR 2 TE] BB DL B-(1>3) B (1—>4)
WG 4 L ST HE DL B-(1—6) BT A 4

TH S N R 2R h 4 3 Lzps-1 £
WL HOF 100 78 R 8 X 10° Da, 4l fF 97. 25%,
Zhang" 45 3R FH IR BCTE A E B2 i3 3§ Superdex-G
200 PEMEIE I3 B A 2 7 SR ) R 2 20, B R
BAH B (1=>3) (1>6)-H#j &b .o (1> - FL b
Al a-(1>2) 8] o~ (1—>4)-H &M A 40 F il
1.01X 10", Han"™ % 22 115 5] GSP-4 £ Hi
H L Nk — K3 3 Fh 2 H , OB RR 2 4
YL R IR B ok H R A« A A M L L SE T4 7
27.1:1.0,

1.2 £¥EH
1.2.1 #prs  Han ™ ZEWig KB, £ GSP-4

2 R HENATE Y IF Gaacr S b AN el iU) LR A
¥ (TNF-o) » FH 40 i 4 & (IL)-18 1 1L-12, X
e A JE i BAAZ A0 G rh Gk 40 - I 4 i 4 9 o
BN F . Zhang'" S T B2 L8 (PSG-1) &}
CT26 Jifygg /I BUAG 5 28 145 4 L &5 SR & W PSG-
1FF3A HEERA CT26 40, (H 2@ s B
WA 0 ] CT26 A WG fL G 5E . 78K . PSG-1
g CT26 g /s BRUAY s A= K, 9F H B 3%
S80I B P 2B BRI L W 20 ML ) A s ) R
1.2.2 #EAEMNA WEOVENR T RE LR
ECV304 &bt A EH . S5 R EHRZ £
AT ek /0 4R H 3 T A0 i B A5 05 6T 40 it O
T2 40 IR A6 A A AR A 1 4 1 4 o6 40 A7 06 2R
Thim ERA T R 2 20 2 G b an i Kt A Ak )
e . Shit™ % @58 M L 4 FR[E IR 2 (G. lucid-
um) 2 M ¥ LA PR AL T M O S Uk RE AR T
Hop, GLP-III.GLP-1V 5 GLP-1.GLP-1I # I,
XPFE A H 3 ABTS [ i 5281 DPPH A B 364 8
SR AT BRAE S DL SR B 3 iR BE 7 AT SOD
P TR [ ER 3 LA A 4545

1.2.3 Fededs  Meng™™ 4530 i X i M B8 & % .
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I g T A AL P il 3 A S bR 0 L F Y R
ZAEN IR K B B STZ i 5 19 B8 TR 55 /0 B0 L
JE I AZ Wk i 5 0] JF ER 1T I AGEs Fgit 84k )
M e S B TS I VE . ESE 3R R 2 20
B A AR B /0 B A LB 60 100 B e JBR 05 3% T
1.2.4 Wedbfls SEEEDIIERZ L0
RE AR B, B4 2R 2 2208 Ay /D Bt g v
A B CTG A H Il = g CTC) #5 B & B AIG, 107 %
T % i 5 (1 (HDL) B BA S A 2 28 L I %
Je& H (LDL) 1 jig & H (LPa) f 48 % B B 1
FEAIC .

1.2.5 4R RO SR ek
W9 R Z Z R R B ZF A R R i
2 BRI ANVD T TR A AR L 25 Rk ], R 2
HLZWEXT 4 F i E AT MR ROR

A, R 2 2 Wk HAT 1 s AL T B 406 ) .
VA R D) B ST PR ST e 1 R .
2 REZEZMBLED
2.1 AmS54%EHl

=R YRR Z 0 — K E I
5. REZE=MEMBMEE L, 1982 4, Ku-
toda WIRMARZh B R 2R ABHEH
HI AR 2 rp e Y 2R 2 = 28 B 3 B Bk i
135 A, R2Z iy =il 28 B4y 32 B4 A0 AE F LR
B A0 JEL R 43 o i~ S A 1l 28 B 1) 2 v T 3B 3 L A L
=S A W AR L AT S T IR, IR A A R SR
SAF AU TR] AR B BH: B A BT I A R ) R
ZHZMERAEGY & .

RZ =S PARYE 73+ B & B ik R 5
AR A 432 C30,C27 F C24 =k, RE =i
KUEYHMEEA KA M A 2~10 DMRASE, H
KA R4y ok 24 26, RZ =L &R IE 54 .
BRE WA [, LA DLy b R 2 R (Ganoderic
acid) . R Z i B flig (Methyl ganoderate) . R 2 {fi
F% (Ganosporeric acid) . 7} Z 8 1 N fif ( Anods-
porelactone) ., 7% R B8 ( Ganoderenic acid) ., & 77
2 (Ganolucidic acid), R 7% 2 H BE ( Methyl
ganolucidate) . R Z i (Ganoderiol) |, R Z & (Ga-
noderal) . 7% Z B8 ( Epoxyganoderiol, Ganoderol,
Lucidenic acid), 75 Z B B g ( Methyl lucide-
nate) . 7% 2 fiil ( Lucidone) . R 2 N Bt (Ganolac-
tone) . 7% 2 /¥ (Lucidumol . Lucialdehyde) % 10 4
fte RZ =MW1 5> 58— 400~600,
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f2E S A R 4% O e B SRR E B S e i 2B .
Fatmawati'" 24 58 2 B, C11 7 /9 5 8 A X 1
2y AR H R kL 9 B C3.C7 Al C15 43 JiF &
P2 1) ¥ L BCAR 3 6 B A R A B AR AR
HE,

2.2 HE£WEM
2.2.1 #htm R E 5T R i g i A

KB EA MR . Tang" " &R R, R
TR RZ T 4R AN 40 R 250 m K
U Y 40 B L R IE R AN R B R . 3h
YR S2 s 0, R 2R T Al LA ) 4 A 52
A Ioh e ) A K 3 a5 A0 i O T R 40 e ] U RR
WEAE G1 B 2 10 0 ) 5 5 RS 1 A 98 40 M 1 5 .
Lin' "4 R 2 L W 22 P 4 B AR 2 — X B
FfR . RE R ME IR 2R S, —H N FL KR
MOJH T AR, MTT SZEe 45 SR R0, —F aEag
B B AR Y 22 i3 40 i vk
2.2.2 LAY FEBHIEMREH,RAE
iR REME (T lewis i & /Y Guinea J5 KN IL-2 [
S ETE IR NK M e 7 P LA s
PEFETIRE . VAR A R, RE =
il i o {2 ff CD3, CD4 W Bf 40 g % 35 CD69 Al
HLA-DR, K & #F T ¥k B 40 g (CD3 41 i) i)
k.
2.2.3 HEMER Ko'HEMNKEMNEZRAE
Ry B ARAS 12 Fh =l A S B A o
A5 10 @ IMLP/ 40 i 42 it 2 B (CB) [ il
P, 6 A B T A PR R R - 2 b I R I )
BEHCAT I B B VR . Bk A AR A 9 BT L
P37 2K A B B 40 i 42 4k B(UV-B) 1956
45 » W R LR 37 41 i G A2 645405
2.2.4 W fermaEAtEA LY SEE -
BN B k4S8 A R 2R . MRS R X 5
W, 8 F R 2R Nt 4 ¥ €0 4] 46 BRBR L K M AT B
il HE 2 AT TR RN S JE A A 34 A B S 0 VR
BT B 50 S O AT TR R 2 PN
3 RZEEARLKED
3.1 ThEFLEN

REFEAT R —-REERIEEY IR, 2254
¥5 E A fo 98 79 2 (1 (Fungal Immunomodulato-
ry Protein,FIP) (K MEAMEZIKNELE, &
AN R A i 15 8l G =B 5 i L E AT B
R A 928 S (8 LA 2 R RN B R S5 Oy T L

HROR
3.1.1 AT EZRE 1989 4 ,Kino HH KM
HZF AR o B4R 8] T FIP, Jf fir 4 4 Ling
Zhi-8(L.Z-8 ¢ FIP-glu), %] HHT K 1k, & 43 5
HZ W2 RZ (G tsugae) 2 Z (G. japoncium
M G. sinensis) /NMER Z (G. microsporum) | 4 51
i ( Flammulina velutipes ) N B 4 (Volvariella
volvacea) TAAE| T 7 Ff FIPs, 43 % & LZ-8(FIP-
glu) . FIP-gts. FIP-gja ( AY987805) . FIP-gmi.
FIP-gsi FIP-fve #1 FIP-vvo, JE )% T — 4~ 8 ) &
MK —FIPs, 3 HAI A 1k, 70 8 11 KA
FIPs (4> F 2 12~13 kDa, 110 ~114 >4 3%
i35

W7 A i % LZ-8 3 cDNA B4 178
Bt e I LZ-8 e P %) % o e 1 o2 i B Ui A TR
CCAAT-Box f1—4> TATA-Box; BN B H —4>
61 bp BIIN & F. FIPs iy 110~114 4~ & Lk 41
BB R A R AR R 2 A R L
o 2 R R B 2 R L X — R S AR 2 B BE AR R AR
AL, TEWFSE R 2 FIPs & 3 2 41 Wiy fil— e 45 44
B4 [e) B o A 9 N G 7 R 90— 45 ) R i 2 2
P I RE A, Lint™ A5 0] Y TR B X% 28 F i 1 98748
7 1k & B s RARAT I 1 1) BB FIPs R e f 45
AR R AR, HON o K2y 10 4> & 3 R B i
o BRE i G5 A N RAK I IE iDL K FIPs U510 41
AR M Z I AE i PE B G E XA
2 RZ FIP JEATHR ST e H g5t rh | &
Skl AR 2 4 o BE LT A BT 1A 3
B, BARKCT FIPs 3L se b MZs i Ui de , [
WAM =B T AR Z A0 CTE A (R R R 2 84 F
S H ZE I R WL BRE FIPs R 47 il R 52 5
o S BRIA 9T I B9 R GE L R G FIPs (1 i 58 B
AT R I & 2 0] R0 K A2 4 08 T .
3.1.2 RZE®EX CAHTERZ I E BN EE
EE2E 5,558 GLL-M.GLL-F.GHA.GAL
1 G. capense lectin, Peng Hl Zhang'™! )\ & =
G. lucidum T8 2 AR 53 B3 G B R GHA, 53+
126 kDa, 53k 97. 44% . Ngai £ Ng™! p il
WRZ (G. capense) P R BATEEE K, H N i A9
75 55 H B R AR 2R ORT LT S 5 I Y AR LA A U
MIARAL . 43 F 3 A 18 kDa, ali 5 — AN AL, A%
ik fE . kB R RS R 2 (G applana-
tum) o BT — MOE R EEE R GAL(G. ap-
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planatum lectin) , H.4» 128 58 kDa &£ 4,47 A
AL RS R 11,20,

3.1.3 REBEE MR ENRE 7
PROK 2 By vh 43 2 o G A IR 22 08 IR 5 4 0l o
26.3% Ml 12. 3%, 4 F 1 4y il 4 12. 8 kDa Ml
14.1 kDa, Zhang'*! % )\ R 2 (G. lucidum) T 5
R sy B T — R A 20 GLIS, Hik Kk &9
HEABRE/RKA 11.5:1.0,

3.2 HEWiEt
3.2.1 #AMB  Lin™Y &g MTT S5 A =X

20 JLASCRG: TN o 7 B2 % i BE 2238 1) FIP-glu 7] LA
L T AN R T A N 2K I NBA Y 3k
K- (32 pgemL! FIP-glu A% $ 4 35% 1 A 2K
F Lg% NBA 408 1) B — 5 B9 B e 16 Mk .
Lin"*" 457 e ik i B v R I8 B /N R 2 (G, mi-
crosporum) FPE P T (1 GMI 78 N fili i A549
21 i Hp 26 B M BT R T e
3.2.2 %9EAY Wang I 29y £ 8, FIP-fve
FEH A AP JE ok EL AR M By G1/GOo # ) S
WP A 2 B ER . MORPY S &
B, FIPs (4 A= W3 M 32 B4 B 7E 42 1F /)N BRIk £
21 M 38 B 5 TS A ALk B A L S [R] FIPs o
AN TR B IR 1 S 56 R R VR T L VR A R
T AR A
3.2.3 #AA DUPEPRZ R HEREE
FHH (Se-GL-P) , o4y F12 4 36. 6 kDa, & & 7K 1k
AW 19.8% ., Se-GL-P ¥t A S5 HBA L
WP F B i EM IC, (50% inhibition concen-
tration) 43524 10 #1 8. 9 pmol-L", M Se-GL-P
iKF) 24.5 pmole LB, BIFR [ FR 2 4 58 4275 Bk
1M H Se-GL-P Xt A LW B &5+ H i B2 A B
(18 785 B3R i 1
3.2 WA ARBmEEA LU ENREHE
2 AR oy B AR AR R 1 2 GLPG., il 1 40 i 85 5%
Kl GLPG %f HSV-1 F1 HSV-2 fy45 5 s 8, 45
KB GLPG X8l P JR A A 8 4 1) 45 i .
Wang"**' 45 M IR 2 (1 F S 1A v 40 55 A9 Bt L T R
H Ganodermin, 4+ F & & 15 kDa, %} 42 7 4% JJ
DAL S SR 00 DA R 3 A R 0 A B B T TR
)35 M
4 RELeHEERS

REBT SAH S8, 2B ME AL %k
Sy VAAN RS AT IS S B2 A R i o
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VAR S I 2SRk e A A ) A A2 RS
1.1 BEELED

REZ & A EELE (Uracil) | JK B8 BE A% # (Uri-
dine) .\ JIf %5 BE ( Adenine) . It B 14 4% H ( Adeno-
sine) . ® Z 1% (Ganodepurine) | It 1 Hl R H %5
W5y . 3k 2 B5 4 R A Dikma Cy HPLC % %2
PR WE R IR DL K 5 R AR AN ] R R 2
RS EER. SRRV SR Z g 4
MEFERSN S RAEDREER.
4.2 HEEE

MY mERZ W EEAEN P Z—.C
HN R Zrh 2 88 i B B T 20 Fh, E2EHE R
ZHE AT R B RS
Y RS RS Y) B S, HEENRE
JIg ¥ P 43 5 W v B O TR R B B i LA LAY
FAE A Rk 3% A 4. Ll FE R A
HPLC 5 K 2 5 H 508 Z LAY & B2,
RS =G 2, 25 L W o iR 2 R0 58 2 AR A B M
REFEAE S B g /R I HLSIAS 7] $2 0 55 2 R
EOEAN R (S =R R SR S S o S N P N
Vs S50 6 B 2R P /EH .
4.3 HEHmEE

RE g Y R (Alkaloid) 26 ¥ % A 1
i (Choline) , &l 32 5k ( Betaine) Jz HEh fig th v-=H
Fe 36 T MR, B Al Bk R W O Bk . R 2 W
H (Ganoine) . & 2 % £, (Ganodine) Fl 4 g ( Nico-
tinieacid) AL & W . R 2 A Wi & AL 2
AU B EE A A BT PR, AR 06 BE R AICIH [ B
Rl 2 5 R B0 J L I B A AR O AL 4 S L 3 5
JULT LA XoF dfe S0 P it 52 P o 5% I 55 9 v L
JE R g R LG 1 45 — & BiRITER .
1.4 WERTE

REPEHLZFMEICE, A B8 .
BEOVER VBE R VB LO B VB VBLRER L 1971 4,
HAS2EERHF -ELEIARZHE ST E N 800~
2 000 mgekg', HHA T IEWE M. )0 T & A
HLEE AL & I E e 3G . R Z PRI A HLEE &
HEik 0. 2W A HANHEN T ERASH 4~
6 % ZAATHY 100 £, 02 H i 2 M KRR W) b £
TS A VLS AT T PR R I T
KR YT B Wk A | B AR it v 2 PR R R T S AR
e IGR E DIRE AT G T N i PR XL
BT SV N [ SE - B  - = B e = 5 /A LK o 6
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FEAER I As JTTR MG TTHL As FIAHL As,
TR As JTER X R T RE A A, R
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B B2 WA AZ 1 SRZRAEERYE
FROCER & 1M RHE .

WAHARZHIA EHRZGEAR AR L
KA IR IR S (T IR 2R AL B Kbk
R OGS PR KK GY . REEA
il RO TR R R A Z R
T, o R 2 2R 4l 2 E A R R 5507 30 Bk o
FERE AL B 1 RS X R W PRI 15 000 L B il A 45
PR LA — & IR RUR .
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Research Progress on Active Ingredients of Ganoderma sp.

JIANG Fang-yan, MA Jun, CHEN Yong-gan, CHEN Guang-zhou, LI Zhen, WANG Pei-zheng.

WANG Hui-fang

(School of Biological Science and Technology.Qiongzhou University,Sanya, Hainan 572022)

Abstract: The active ingredients of Ganoderma sp. are very complex, the major physiologically active ingredients

are polysaccharides. triterpenoids, immunomodulatory proteins, lectins, nucleosides, strols, alkaloids and trace

elements, which have the effect of anti-tumor,anti-oxidation, immunomodulatory, hypoglycemic, hypolipidemic,

anti-virus,anti-inflammatory and antibacterial, so the research of its active ingredients has inportant signifi-

cance. The current research status on the major active ingredients of Ganoderma sp. and its bioactivity were re-

viewed both at home and abroad as to provide a theoretical basis for further development and utilization of Gan-

oderma sp. products.

Key words: Ganoderma sp. ;polysaccharide; triterpenoid; protein; bioactivity
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