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Xac dinh loai, thanh phan héa thwc vat cha nAm Linh
chi nhiét d¢&i (Ganoderma tropicum) c6 hoat tinh rc
ché men chuyén
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TOM TAT

Dgtvdn dé: Linh chi(Ganoderma) I mét chithudc ho Linh chi (Ganodermataceae) cé nhiéu trng dung trong
y hoc. Linh chi nhiét ddild lodi phé bién & Viét Nam, cé nhiéu duoc tinh nhung chuwa duroc nghién ciru nhiéu.
Muc tiéu nghién ciru: Bé tai ndy durorc thue hién nham xdc dinh loai, thanh phén hda hoc va hoat tinh trc ché
ACE cua cdc cao chiét tir Linh chi nhiét ddi. Béi twong va phurong phdp nghién ciru: G. tropicum dugc dinh
danh va dwoc chiét béng cdn 96%, thu duroc cao con toan phdn (cao TP). Mét phdn cao TP durgc hoa tan vdi
nuwdc, sau dé chiét phén doan lén lwot véi cdc dung méi la n-hexane, ethyl acetate, n-butanol thu dworc cdc
cao chiét turong tng. Bé dugrc liéu sau khi chiét con 96° sé durgc lam khé nhdm logi b6 cén con st laiva chiét
bang nuwdc néng, sau dé tua dich chiét néng bdng cén 96° dé thu polysaccharide toan phén. Tét cd cdc cao
chiét duoc xdc dinh thanh phdn héa hoc. Cdc cao chiét va polysaccharide duoc xdc dinh hoat tinh trc ché
ACE. Két qua: G. tropicum cé chira chu yéu cdc hop chdt carotenoid, alkaloid, phytosterol, triterpenoid.
Hoat tinh trc ché ACE clia G. tropicum cao nhét la & cao EA (IC,, ld 61.2 ug/mL) va polysaccharide (IC,, la
63.37 ug/ml). Két ludn: Linh chi nhiét déi cé kha ndng trc ché ACE, c6 thanh phdn héa hoc chu yéu gém

carotenoid, alkaloid, phytosterol, triterpenoid.

Tirkhoa: Linh chinhiét ddi, Ganoderma tropicum, Angiotensin converting enzyme

1. DAT VAN DE

Ho Linh chi (Ganodermataceae) tir 1au d3 duoc sir
dunglam duocliéu & Viét Nam va cdc nudctrénthé
gidi. Cac ché& phadm tir ndm Linh chi duogc st dung
dé hd tro nhiéu bénh nhu gan, tiét niéu, tim mach,
ung thu, suy nhugc co thé, tiéu dudng, giam dau,
giai déc, gidam cholesterol, mat ngu, loét da day,
tdng cwdng mién dich [1]. Ho Ganodermataceae
bao gbm hon 200 loai ndm phan bé chi yéu & cac
vung nhiét d&i va can nhiét déi & chau A, chau Uc,
chau Phi va chau My. Ganoderma |a chi chinh cla
Ganodermataceae. Ganoderma da duoc st dung
cho muc dich y hoc trong nhiéu thé ky, dac biétla &
Trung Qudc, Nhat Ban va Han Qudc. Nam Linh chi
c6 chira chu yéu cac hop chat nhu triterpenes (chi
yéu |a triterpenes loai lanostanoid), steroid,
alkaloid, flavonoid, polysaccharide [1,2].
Ganoderma tropicum (Jungh.) Bres. la loai Linh chi
hoang da chinh dwoc phan bé & vung nhiét déicda
Trung Quéc, duoc sir dung réng rai nhu mot loai
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thudc bd sung strc khoe [2, 3]. Ganoderma
tropicum c6 thé diéu tri bénh gan va con duoc st
dung nhv mét chat bé sung strc khoe [2, 4]. Trong
Dugc dién Trung Qudc, Ganoderma tropicum duoc
dung thay thé cho Ganoderma lucidum va
Ganoderma sinensis dé diéu tri bénh tim mach va
viém gan man tinh [2, 4]. G. tropicum ch(ra 3 hop
chat lanostanoid triterpene cé hoat tinh (rc ché
acetylcholinesterase (AChE) [2, 4]. G. tropicum moc
hoang trong rirng Nam Cat Tién da dwoc chirng
minh 13 c6 hoat tinh ¢ ché céc té bao ung thw nhw
t€ bao ung thu biéu md KB, ung thu va MCF-7 [4].
Cling trong nghién ctru trén, cac tac gia da phan lap
dwoc mot dan xuat cla acid ganoderic von [a mot
chat &rcché&té bao ungthuw manh.

Bénh vé tim mach gy nhiéu tén thwong cho co thé
nhu xo cirng ddng mach, suy tim sung huyét, bénh
mach vanh, bénh than giai doan cudi, nhdi mau co
tim, d6t quy va nhatlatdng huyétapvilamgiating
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nguy co tlr vong. Huyét ap duoc diéu chinh chinh
b&ihé thdng renin-angiotensin (RAS). Angiotensin
| (m6t dang decapeptide khdng hoat dong) duoc
san xuat bang cach phan cét xtc tac bai renin tir
angiotensinogen; Angiotensin | tiép tuc duoc
phan cit thanh Angiotensin Il (octapeptide) bai
men chuyé&n Angiotensin | (ACE), Angiotensin Il 13
mot chat co mach manh va &c ché bradykinin
(bradykinin la chat Iam gian mach) [5]. Chinh vi
vay, viéc trc ché men chuyén ACE gilp ngan chin
sy hinh thanh Angiotensin-Il la mot cach tri tang
huyét ap. Vithé, dé diéu tribénh ting huyét cé thé
st dung thudc (rc ché ACE nhu nhu perindopril,
quinapril, enalapril, benazepril, captopril... Tuy
nhién, cac thudc trén van cé nhitng tic dung
khong mong mudn nhu ho khan (quinapril) roi
loan vi gidc, giam bach cau, phu mach de doa tinh
mang, nglra, phat ban bdng nuwdc, néi mé day,
phat ban toan than khac, nhay cdm véidnh sangva
rung téc (captopril), co that phé& quan va ting kali
mau [6]. Cac lodi ndm Linh chi cling duoc xdc dinh
c6 kha nang (rc ché men chuyén va giam huyét ap
[1-3]. Cac nghién ctru d3 chi ra rang G. lucidum cé
thé rc ch€ men chuyén. G. lucidum vé&i 2 thanh
phan chinh |3 triterpennoid va polysaccharide cé
hoat tinh chéng tang huyét 4p, dai thao duwong,
ungthu [7].

Trong phuwong phap phan loai thyc vat bang
DNA, Phuwong phap ITS (Internal transcribed
spacer) cling d3 duwoc s dung dé xac dinh loai
métsdloaindmanduoc, trongdd cd G. tropicum
[8]. Trong cic lan khdo sat dugcliéu & rirng nhiét
dd&i M3 Da nam trong Khu B3o ton thién nhién -
van héa Péng Nai, nhdm nghién ciru da nhan
thay coé su hién dién cla loai Ganoderma cé
nhiéu diém twong déng v&i Ganoderma
tropicum. Sau khi phan loai bang hinh thai, viéc
phan loai bang giai trinh tu gen cling nhu budc
dau khao sat thanh phan hda hoc va tac dungy
hoc clhaloai ndm nay. Nghién clru nay duoc thuc
hién nham buwdc dau xac dinh loai, thanh phan
héa thuc vat va hoat tinh chéng tdng huyét dp in
vitroclanam G. tropicum.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

N&m G. tropicum moc hoang trong vung M3 D3,
mau ndm tuwoi dugc dinh danh hinh théi va phan
tich DNA. Nhi*tng mau tuoi con lai sdy kho trong td
say c6 d6ilwu & nhiét d6 dudi40°C.
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Duoc liéu dwoc xay nhuyén thanh bdt va loc qua
ray 250 dat chuan dé chuan bi chiét ngdm kiét.

Angiotensin converting enzyme (ACE), Hippuryl
histidyl leucine (HHL), captopril dwgc mua tw
Sigma. Cac hda chat khac déu cé do tinh khiét phu
hop détién hanh nghién ctru.

2.2. Phurong phap nghién ctru

2.2.1. Thu méu, dinh danh

Phan tich hinh thai loai: Cac tai ndm twoi duoc
dung dé phan tich ciu tric dai thé va cdc tai ndm
khé duwoc dung dé phan tich cdu tric vi thé.
Phuong phap gidi phau va phan tich duoc thuc
hiéntheo Largent(1977) va congsuw [9].

Pinh danh bang phuong phap sinh hoc phan ti:
DNA téng s dugc tach chiét tir mau mo. Sir dung
cdp moi ITS 1 (5'-TCCGTAGGTGAACCTGCGG-3') va
ITS4 (5'-TCCTCCGCTTATTGATATGC-3') dé khuéch
dai doan ITS rDNA (Internal transcribed spacer
regions of ribosomal DNA) [8]. San pham PCR duwoc
gUri gidi trinh tu tai Firstbase. Trinh ty sau d6é dwoc
XU ly va cat bang phan mém ATGC (Genetix, Tokyo,
Nhat Ban) sau d6 Blast trén NCBI dé xac dinh loai
tuwong dong.

Trinh tw vung ITS clla mau ndm cung céc trinh tu
tham khdo tlr co s& dit liéu NCBI duoc sap gidng
cotbang phan mém Aliview version 1.28 va chinh
sira thu céng. S dung phan mém MEGA X
version 10.2.6 xdy dyng cay phat sinh loai theo
phuwong phdp Maximum Likelihood vé&i
bootstrap 10001an.

2.2.2. Chiét xudt cao va khédo sat thanh phén
héahoc

Chiét cao con téng (cao TP) bang cdn 96% va chiét
cac cao phan doan n-hexane (cao HE), ethyl
acetate (cao EA), n-butanol (cao BU) va dich nwéc
con lai (cao WA). B3 ndm sau khi chiét cao con téng
dugc chiét bang nwdc néng 100°C thu Iay
polysacharide (Hinh 1). Dich nwdc chia
polysacharide dwoc tla con 96% nham thu nhan
polysacharide toan phan (PST) [10].

Bot dugc liéu, cao TP va cac cao phan doan déu
dwoc dinh tinh cac hop chat chinh bang cac thudc
thirthéng dung nhu ether dau hoda, H,50, déc (dinh
tinh carotenoid), dung dich FeCl, (dinh tinh
phenolic), bét Mg, HClI dam dac (dinh tinh
flavonoid), phan (&rng tao bot (saponin), thudc thir
Dragendoff (dinh tinh alkaloid), thuéc thir gelatin
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mudi (dinh tinh tanin), NaOH 10% (dinh tinh
coumarin), chloroformva H,SO, dam dac (dinh tinh
phytosterol), H,SO, 1IN va NaOH 10% (dinh tinh
antranoid), Fehling Ava Fehling B (duong khtr), HCI

5% va NaOH 5% (dinh tinh anthrocyanidin), Na,CO,
(dinh tinh acid hitu co), thuéc thir Lugol (dinh tinh
polysaccharide), chloroform va H,SO, dam dac
(dinhtinh triterpenoid) [10].

Hinh 1. Quy trinh chiét xuat va nghién ctru

2.2.3. Xdc dinh kha nédng rc ché ACE

Khdo sat hoat tinh (¢ ché men chuyén theo
phuong phdp cia Ngb Dai Hung va cong su [11].
L4y 50 pL cao chiét hoatanvao 50 uL dung dich ACE
(25 mU/mL), & & nhiét d6 37 °C trong 10 phat. Sau
d6thém 150 pL co chat HHL 8.3 mMva G 30 phut &
cung nhiét d6. Thém tiép 250 pL HCl 1M vao hdn
hop dé két thuc phan &ng. Sau khi U, trich 13y
hippuric acid bang cach thém 500 pL ethyl acetate,
trén déu va ly tdm 3000 rpm trong 10 phut. Hat
200 pL I6p trén va hong khd & 60 °C trong 30 phut.
San pham thu dugc dem hoa tan vdi 2 mL nudcva
tinh todn bang may do quang UV-VIS & budc séng
228 nm. Captopril dwoc st dung lam mau dai
chirng dwong cho thinghiém nay.

Hoat tinh &rc ché ACE dugc tinh bang cong thirc:

% e ché = x 100%
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V&i A 13 d6 hdp thu cta hippuric acid tir thi
nghiém cé b6 sung mau nghién clruva Bla dd hap
thu cta hippuricacid tir thi nghiém khong cé mau
nghiénctru.

Phuwong trinh twong quan giita ti 1& (rc ché va
néng do co chat theo ham logarit 1a y= a.In(x)+b
duoc xdy dwng khi do mét ddy 5 néng do khac
nhau cla mau cao va gia tri IC,, dugc suy ra tu
phuongtrinh nay.

3. KET QUA VA THAO LUAN

3.1. Pinh danh loai

3.1.1. Phdn tich hinh thdi loai
Miindm:Dangtdatron, |dm & gitra, dwdngkinh 8
-15cm. Bé m3at miindm mauvang, vang cam dén
dd cam, mau dam & gilra va nhat dan vé phiaria
miindm; sang bdng; cd cdcnép 16i bat thuong; cod
vong déng tdm, ria mi ndm tu, mau kem nhat.
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Thit ndm: Péng nhat, mau kem nhat, day dén 1.5
cm & gan cudng ndm. Ong ndm: Di 0.5 - 1.6 cm,
mau nau nhat. L: Hinh tron dén gan tron; c65-6
16 trén mdi mm; thanh 6ng day 50 - 94 um. Bé mdt
16: Mau kem nhat d&n xam nhat; chuyén mau nau
khi cham vao; c6 4 - 516 trén mbi mm. Cudéng
ndm: Dinh & tdm; hinh tru, khéng déu, déi khi
phinh ra & dinh; dai5-12 cm, ngang 1 -2.2 cm.
Dam: Hinh chuy, c6 4 tiéu binh. Bdo t&rddm: Hinh

trirng cut dau, kichthudc (8.8)9-10(10.6) x(5.2)
5.8-6.7 (6.9) um; Q = 1.44 - 1.6; ¢6 2 vach, 1ép
vach ngoai trong subt, 1&p vach trong mau nau
v@i cac tang cot gb 1én cham vao vach ngoai. Hé
sgi nédm: Gom 3 dang, soi cirng c6 thanh day
khéng phan nhanh; sgi bén trong suét, cé thanh
mong, phan nhanh va sgi nguyén thdy cé thanh
mong, trong sudt, phadn nhanh, c6 mau ndi (theo
Hinh 2).

20 um
|
0.1 mm 20 pm
|

5 um 5 um
| |

Hinh 2. Cac d&c diém hinh thai ndm Ganoderma tropicum

a-mii ndm; b-mé thit va thu tdng, c-bé mdt 16, d-16, e,h-bdo tir ddm; f-hé soi mé thit, g-hé soi thu tdng

3.1.2. Két qua dinh danh dwa trén ving ITS va
phdn tich phdt sinh loai
K&t qua Blast trinh tw vung ITS clla mau cé do

tuwong déng cao vdi loai Ganoderma tropicum vdi
dd bao ph199% va ty |é twong déng cao trén 99%
(Bang1).

Bang 1. Cac loai twong dong v&i mau Ganoderma sp.

Loai PO E value Ty 18 M3 M3 T
twong dong bao phu twong déng genbank mau/ching
Caova
Gfr'; 07:: g a 99% 0.0 99.66% | JQ781880.1 Y\:‘;:;Z‘;:) cong sy,
p 2012 [12]
. Xing va
Voucher D
fo';"j’:; fnqa 99% 0.0 99.83% | EU021458.1 °“1C6 4‘; A cong sy,
p 2018 [13]
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Cay phéatsinh loai dwgcxay dungtirtrinh ty ITS cla
mAau ndm va bd dit liéu vung trinh ty ITS gdm 30
trinh tw truy xuat tir Genbank (Bang 2) v&i mau
Amauroderma floriformu (Holotype URM8&3250)
duwoc chon [dAm nhém ngoai. BO dit liéu dwoc sap
giong cot dung phan mém Aliview version 1.28 va
duoc hiéu chinh thd cdng. K&t qua thu dugc bd dir

liéu véi 574 ky tw. Md hinh tién hod téi vu duoc
phan tich bang Models tich hop trong Mega 11
version 11.0.13, cay phat sinh loai dwoc xay dung
bang phuong phap Maximum Likelihood dya trén
mo hinh Kimura 2 yéu t6, phan phéi Gamma. Gid tri
bootstrap ing hd I&n hon 70% dugc thé hién trén
gbécnhénh.

Bang 2. Cic trinh tu tham kh3o xdy dung cdy phat sinh loai truy xuat tir co s& dit liéu NCBI

STT Tén loai Ma voucher/isolation| M3 sd NCBI, accession number
1 Ganoderma applanatum Wei 5787a KF495001
2 Ganoderma applanatum SFC20141001- 24 KY364255
3 Ganoderma destructans CBS 139793 NR_132919
4 Ganoderma destructans CMW 43670 KR183856
5 Ganoderma lingzhi Dail2441 1Q781869
6 Ganoderma lingzhi Li245 JQ781863
7 Ganoderma lingzhi Wu 1006- 3 1Q781858
8 Ganoderma lucidum K175217 KJ143911
9 Ganoderma lucidum Dail1593 Q781852
10 Ganoderma lucidum Dai2272 JQ781851
11 Ganoderma lucidum Rivoire 4195 KJ143909
12 Ganoderma multiplicatum CWN 04670 KJ143913
13 Ganoderma multiplicatum HMAS 242384 JF915409
14 Ganoderma multiplicatum Dai 9447 KJ143914
15 Ganoderma parvulum URM 83339 JX310817
16 Ganoderma parvulum URM 83340 JX310818
17 Ganoderma resinaceum URM 83400 JX310824
18 Ganoderma resinaceum HSBU 200830 KT343303
19 Ganoderma resinaceum HMAS 86599 AY884177

20 Ganoderma sichuanense MFU16- 2670 KY404119

21 Ganoderma sichuanense HMAS 251145 JF915400

22 Ganoderma sichuanense MFU16- 2667 KY244061

23 Ganoderma sichuanense MFU16- 2668 KY244062

24 Ganoderma tropicum HKAS: 76644 KC222317

25 Ganoderma tropicum Dai9724 JQ781879

26 Ganoderma tropicum HMAS 263143 JF915410

27 Ganoderma tropicum Wu 0407-2 EU021458

28 Ganoderma tropicum BCRC 37122 EU021457

29 Ganoderma tropicum KUMCC 18- 0046 MH823539

30 Amauroderma floriformum Holotype URM83250 NR_153519

Theo céc nghién clru clia Wang va cong su (2012)
[14], Yang va Feng (2013) [15] chi ra rang G.
tropicum tao thanh moét nhanh chi em vdi G.
multipileum, G. parvulum va G. destructans.
Ganoderma tropicum va G. multipileum cling duoc
chirng minh la nhém chi em cla G. lingzhi [14].
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Diéu nay cho thdy sy phu hop cla phuong phap
xay dung cdy phat sinh loai va sy tvong dong vé két
qua nghién cru (Hinh 3). K&t qua cay phat sinh loai
thé hién mdi quan hé gitta cac loai thudc chi
Ganoderma. Mau ndm Ganoderma sp. xép chung
nhanh véi cdc mau Ganoderma tropicum véi gia tri
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bootstrap ing hé cao. M3c du cé mirc d6 bién d6i  gidi. Tuy nhién, qua két qua phét sinh loai cho thay
cao trong cac dac diém hinh thai cia cdc mau vat mau ndm Ganoderma sp. c6 su' twong dong cao voi
Ganoderma tropicum dugc tim thay trén khap thé loai Ganoderma tropicum.

Hinh 3. Cay phét sinh loai dua trén vung trinh tu ITS bang phwong phap Maximum Likelihood

3.2. Khado sat thanh phan héa thwc vat clia cao  thanh phan chinh cia ndm Linh chi va G. tropicum.
toan phan Céac loai ndm Linh chi cé chira carotenoid khdng
Theo Bang 3, G. tropicum cé chira carotenoid, nhiéu trong khi G. tropicum lai chira nhiéu nhom
alkaloid, phytosterol, triterpenoid. Ddng thdi, trong chat nay. Twong ty nhw vay, G. tropicum cling chira
thanh phan cla G. tropicum c6 dau vét clia saponin  nhiéu alkaloid trong khi céc loai ndm Linh chi khac
va tanin. Hai nhom phytosterol va triterpenoid la lai chira it nhdm hop chat nay [2 -4].

Bang 3. Thanh phan hoéa thyc vat cda cao c¢dn tdng va cac cao phan doan

Cao chiét
Nhém hop chat TP HE EA BU WA
Carotenoid (+) (+++) () () ()
OH Phenol (-) () () (-) ()
Flavonoid (-) () () (-) (-)
Saponin (-) () () (+) (-)
Alkaloid (+) (++) () (-) (-)
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Nhém hop chat

Cao chiét

P

HE

o)
c

Tanin

(+)

(+)

Coumarin

(-)

(-)

Phytosterol

(++)

+

—_|— |~
1
~ |~ |~

(+++)

Antranoid

(+)

buong khir

(-)

Chat béo

(-)

Anthrocyanidin

(-)

Acid hitu co

(-)

Polysaccharid

(-)

(_
(_
(_
(_
(_
(_

~ |~ [~ [~ [~ |~

Triterpenoid

(+++)

(+++)

Resin

(-)

—_—~ || | | |~ |~
1
~— |— |— |— |~— |~— |~ |~—

(-)

Ghi chu: (+++): c6 nhiéu, (++): ¢6, (+): cd it, (-): khéng cd

3.3. Kha néng (rc ché ACE clia cao chiét va polysacharide
Hoat tinh trc ché ACE cao nhat 1a ph&n doan EA, ké
dén la phan doan HE (Hinh 4) c6 thé 1a do cac cao
phan doan nay chira cdc hop chat cé hoat tinh
(theo Bang 2). Phan tich hda thyc vat cho thay céc

hop chat carotenoid, alkaloid, phytosterol,
triterpenoid chira chd yéu trong 2 phan doan nay.
Nghién ciru nay sé duoc ti€p ndi vai nghién clru
phan lap hop chat dé cé thé xac dinh cu thé hon vé
cacchat déngvaitro (rc ché ACE trong G. tropicum.

600 1 523.92
— 500 -
]
£
S 400 -
=
L_5n300 -
5200 { 157.97
Tg 110.48
100 4 l l 61.2 63.37
0.0039
0 [ | |
TP HE EA BU PST  Captopril
Mau

Hinh 4. Gia tri IC,, (ug/mL) cla hoat tinh (rc ché ACE cla cac cao chiét tir G. tropicum

4. KET LUAN

Linh chi nhiét d&i thu mau & tu nhién duwoc xac
dinh 18 Ganoderma tropicum. Thanh phan hda
thue vat cha G. tropicum chu yéu |13 carotenoid,
alkaloid, phytosterol, triterpenoid. Trong d6, hai
nhom hop chét carotenoid va alkaloid c6 nhiéu
trong G. tropicum |a mét ngoai 1é khi xét dén thanh
phan hda hoc cia Ganoderma. Hoat tinh &rc ché

ACE cua cao ethyl acetate va cao polysaccharide cé
thé duwoc dp dung cho viéc tao ra cdc ché pham cé
kha ndng giam huyét ap.
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Identification of species, phytochemical composition,
and angiotensin-converting enzyme (ACE) inhibitory

activity of Ganoderma tropicum
Mai Thanh Chung, Doan Phuoc Cuong, Truong Ngoc Bao Tram,

ABSTRACT

Ngo Ngoc Huyen Tran and Bui Thanh Phong

Background: Ganoderma is a genus of the Ganodermataceae with many applications in medicine. Ganoderma
tropicum is a common species in Vietnam and has many medicinal properties but has not been studied much.
Research objectives: This topic was conducted to determine the species, chemical composition, and ACE
inhibitory activity of extracts from G. tropicum. Research objects and methods: G. tropicum was identified and
extracted with 96% alcohol to obtain total alcohol extract (TP extract). A part of the TP extract was dissolved in
water and then fractionated with solvents such as n-hexane, ethyl acetate, and n-butanol to obtain the
corresponding extracts. The medicinal residue after 96° alcohol extraction will be dried to remove the
remaining alcohol and hot water extraction, then the hot extract is precipitated with 96° alcohol to obtain the
total polysaccharide. All extracts were chemically determined. The extracts and polysaccharides were
determined for ACE inhibitory activity. Results: G. tropicum mainly contains carotenoids, alkaloids,
phytosterols, and triterpenoids. The ACE inhibitory activity of G. tropicum was highest in EA extract (IC,, value of
61.2 ug/mL) and polysaccharide (IC,, value of 63.37 ug/mL). Conclusion: Tropical Ganoderma has the ability to
inhibit ACE, with main chemical components including carotenoids, alkaloids, phytosterols, and triterpenoids.

Keywords: Ganoderma tropicum, Angiotensin converting enzyme.
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