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SUMMARY
IDENTIFICATION AND ANALYSIS ANUMBER OF CHEMICAL
COMPOSITIONS OF MYCORRHIZAL FUNGUS IN DALAT PINE FOREST

The results of analysis on the mycorrhizal for a number of chemical compositions
showed that this is a high nutrient value species and it needs to be developed. This
species of mushroom which are orange fruiting bodies with pale yellow flesh grow in
clumps on the forest land in Da Lat. This mycorrhizal cap has flared and wavy edge,
and its lobes curl inward. The mushroom has 3-5 cm cap and 4-9 cm in height. The
dark yellow upper surface of the cap is smooth, fuzzless, and scaleless. The hymenium
has gill-like ridges that run down its stipes and ramify in an irregular way. The major
ridges are almost parallel at a fairly even intervals which have minor connecting
ridges. The smooth and solid stipes which taper down from the cap are 1.0 - 3.0 cm
across. The basidiospores contains 4-8 pale yellow spores. Basidiospores are ovoid
shape with one slightly pointed end, size 4-6.5 x 7-10 micrometers. No cystidia.
Monomitic mycelium, branching, locked in the septum, the thin fibers. In comparison
with the key of Corner (1996), this mushroom species is Cantharellus cibarius, genus
Cantharellus, family Cantharellaceae. These research results will help appraise the
safety and nutrient values of the mushroom species which is being used for food by
local people. The results also contribute to the findings and development of valuable
resources of local area.
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1. MO PAU

Bén canh cac loai nAm duoc nubi trong,
van con vo sé cac loai nim hoang dai
ngoai tu nhién cé gié tri dinh dudng va
duoc liéu chua duoc khai thac hét. Mot
lodi ndm cong sinh  dang kén
(Cantharellaoid) trong rung thdng ba la
(Pinus kesiya) dugc nguoi dan dia
phuong Pa Lat va cic vung lan can
thuong thu hai dé an nhu mot nguon
thuc pham quy tir ty nhién. Cong viéc
nay di duoc thuc hién tir nhiéu nim nay
hoan toan dya vao kinh nghi¢m dan gian
ma khong biét day 1a loai nam gi, c6
chtra doc t6 hay khong vi rat dé bj nham
lJAn v6i cac lodi ndm ddc nhu
Hygrophoropsis aurantiaca, Amanita
phalloides, Amanita muscaria, Boletus
satanas... Qua nghién ctru, tham khao tir
nhiéu ngudn thong tin cho biét phan Ion
nam nay la nhiing loai nim an duoc
thudc ho Cantharellaceae. Ho
Cantharellaceae dau tién dugc mo ta vao
nim 1888 bai nha nim hoc nguoi Pic
Joseph Schroter véi dic diém nam dang
kén [12]. Nam 1903, nha ndm hoc nguoi
Phép René Maire dé xuat mot hé thong
phan loai méi nhin manh dic diém
“stichic” basidia (basidia v&i hat nhan
coc sap xép theo chiéu doc), mot dic
diém cua ho Cantharellaceae giéng Vi
dic diém cua ho Hydnaceae va
Clavulinaceae. Ernst Albert Gaumann
dia vao dic diém nay va xép céc giéng
Hydnum trong ho Cantharellaceae [9].
Pén nim 1964 nha ndm hoc Ha Lan
Marinus Anton Donk tong hop nhiéu két
qua nghién cau sip xép lai ho
Cantharellaceae  gém  nhiing  loAi
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Cantharellus va Craterellus, cung vai
mot s6 loai phu ving nhiét doi lan can
va cach sip xép nay da dugc chap nhan
rong réi [6, 11, 15, 16]. Nghién cau vé
sinh hoc phan t, dua trén phén tich
cladistic vé trinh tu DNA, d3 xac nhan
lai gioi han cua ho Cantharellaceae [7,
14] mac du céac chi nho hon chua dugc
sap xép theo trinh tu va ho ndy c6 nam
chi, trén 90 loai trén toan thé gidi.
Nhiing loai trong ho nay phan Ién la
nam ngoai cong sinh, tao thanh mot méi
quan hé ciing ¢ lgi véi ré cay cuaa nhiéu
loai cay nhu Thong, Dé ... Chung khéng
chi an dugc ma con dugc thu gom va
ban trén quy md thwong mai qubc té
[15]. Tai chau Au, cac loai thwong mai
nhu Cantharellus cibarius, Craterellus
cornucopioides va Craterellus
tubaeformis dwoc ban twoi, khdé hoac
dang dong hop dugc nhap khau tir Trung
Qudc [1]. Nhiéu loai Cantharellus chau
Phi thu thap trong ring Miombo, ciing
dugc nhap khau vao chau Au hinh thanh
thi truong nam kén & day. Nam 2005,
thuong mai toan cau caa nhiing loai
trong ho Cantharellaceaec da dugc udc
tinh co tri gia trén mot ty bang Anh (1,5
ty d6 la M§) mbi nam [18]. Nudc ta nam
trong ving A nhiét d6i nén khu hé nam
rat phong pht ca vé thanh phan loai 1an
dang séng. Véi nhiéu day nui cing quan
hé thuc vat rimg, dac biét la rirng théng
ba la bat ngan bao quanh vung Nam Tay
Nguyén nén c6 khi hau mién nai 6n hoa
va diu mat quanh nam. Pay chinh la
diéu kién tu nhién thuan lgi cho su phat
trién cua nhiéu loai nam n6i chung va
nim kén ho Cantharellaceae ndi riéng.



Viéc tién hanh nghién cau loai nAm kén
nhim cung cip di liéu can thiét nhan
dang, danh gia tinh an toan, gia tri dinh
dudng cua lodi nim dang duoc nguoi
dan ban dia s dung lam thuc pham.
DPong thoi gép phan tim hiéu va phat
trién ngudn tai nguyén co gia tri caa dia
phuong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit ligu

Loai nam cong sinh dang kén thuoc ho
Cantharellaceae vung rung thong Da
Lat, Lam Dong.

2.2. Phwong phap

2.2.1. Thu thdp va bao qu@n mau nam
Chup hinh miu ndm truée khi thu mau,
ghi chép day du cac dic diém sinh thai
va ding dao tach mau nam khoi gia the.
Ghi ky hiéu mau, phan tich, mo ta cac
dan liéu vé hinh thai bén ngoai cua mau
nam. Mau sau khi md ta tién hanh phan
lap tai chd hoic dem vé phong thi
nghiém tién hanh phan lap. Mau duoc
phoi kho ¢ nhiét d6 phong, sau d6 tam
mau bang dung dich HgCl, 1% 5 — 10
phat, siy kho & nhiét d6 60°C va cit gitr
mau trong tai roky [12].

2.2.2. Phan tich hinh thai mdu theo
Logde et al. (2004) [12]

Phan tich cac ddn lidu hinh thai: quan
sat bang mat thuong va kinh lap c6 do
phong dai 20 lan, xem xét, mo ta cac dic
diém cua mau vé mi nim (kich thuéc,
hinh dang, bé mit, thit m@ nim, hinh
dang vién mil nam), phién nam (kiéu
dinh véi cudng nam, khoang céch gita
cac phién, mau sic) cudng nam (kich
thudc, kiéu dinh, hinh dang, bé mat)...

Phan tich cac dan liéu hién vi: hé soi
mii ndm (phan nhanh hay khéng phan
nhanh, c6 hay khong c¢6 vach ngan, vach
ngan c6 khoéa hay khong, kich thudc,
duong kinh) va cdu trac soi (thanh day
hay mong, kha ning bit mau, noi chat
bit mau hay khong, cé hat bat mau hay
khong), dam bao ti (hinh dang, kich
thudc, mau sic), ciu trac dam (thanh
day hay mong, may 1ép, c¢é giot noi cht
hay khong, noi chat c6 mau hay khong
mau...), bao tir (hinh dang, mau sic cua
bao tu)...
2.2.3. Binh danh loai ndm
Can cir cac dan liéu vé sinh thai, hinh
thai ngoai, hinh thai giai phau dudi kinh
hién vi nhu hé soi, ddm bao tir va bao
tr.... Su dung khoa phén loai cua
Corner (1966) [6], Largent (1986) [15],
Rolf Singer (1985) [16] két hop tra cuu,
so sanh trén internet dé dinh danh.
2.2.4. Phan tich thanh phdn dinh
duong
Cé4c chi tiéu thanh phan dinh dudng
dugc Trung tdm phan tich va chung
nhan chat luong Lam Pong thuc hién
theo tiéu chuan 1SO 17025: 2006.
2.2.5. Phan tich cac chi tiéu an toan
thzec pham
Cac chi tiéu vé kim loai nang trong phuc
pham dugc Trung tdm phan tich — Vién
nghién cttu hat nhan thuc hién theo tiéu
chuan 1SO 17025: 2005.
2.2.6. X Iy sé ligu
S6 ligu thu nhan duoc xu ly bang phan
mém Exel, ham Descriptive Statistics.
3. KET QUA VA THAO LUAN
3.1. Phan tich hinh thai giai phiu
Loai nAm cong sinh thu thap trong ring
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thong Pa Lat c6 qua thé mau vang cam
(Hinh1.A), thit nAm mau vang nhat c6 vi
hoi cay va thom mui mo nhe. Mii ndm
dang phéu loe & mép, mép lugn song, co
thuy quan vao trong, dwong kinh 3 -
5cm, cao 4 - 9cm. (Hinh 1.B). Mat trén
mii nAm nhan, khéng 16ng, khong vay,
mau vang dam (Hinh 1.C). Bao ting
dang gan men xudng cudng va phan
nhanh khoéng theo quy luat. Cac gan I6n
nam song song nhau véi khoang cach
kha déu, rdnh giita cac gan lén c6 cac
gan nho két néi (Hinh 1.D). Cubng ndm
nhén, dic chic, thon dan dén gbc, duong
kinh cudng 1,0 - 3,0 cm. Pam bao tir
mang 4 — 8 bao tur (Hinh 1.E-F), bui bao
tr mau vang nhat. Bao t& dam hinh
trang, mot dau hoi nhon, kich thudc 4 -
6,5 umx 7 - 10 um. (Hinh 1.G). Khéng
c6 liét bao. Soi nAm monomitic, phan
nhénh, c6 khoa tai cac vach ngan (Hinh
1.H); thanh sgi mong. So sénh vai khda

dinh loai cta Corner (1966) [6]...,
ching t6i xac dinh day la loai ndm
Cantharellus  cibarius, thuoc chi
Cantharellus, ho Cantharellaceae, bd
Cantharellales, l6p Agaricomycetes,
nganh Basidiomycota. Theo Bigelow va
Coker cac dic diém vé sinh thai ciing
gilp phan loai tét hon céc loai giira loai
Cantharellus va Craterellus. Nhiing loai
thuoc Cantharellus 1a nam ré cong sinh
véi cdy, trong khi céc loai cé kha nang
saprobic giup phan huy tan du thuc vat
reng vé mat di truyén gan gii voi
Craterellus hon [2, 5]. Viéc xac dinh
loai ndm Cantharellus cibarius khong
phai 1a dic biét kho khian ma trong nhiéu
truong hop c6 thé duoc thuc hién khong
can st dung kinh hién vi. Béi mii nAm
loai ndm nay cé dang hinh binh hoic
hinh loa kén va bao tang dang gan men
dén cubng rat dic trung [6].

Hinh1. A. Nam Cantharellus cibarius moc trong rimg théng Pa Lat; B. Hinh dang,
kich thwéc qua thé; C. Mdt trén mii ndm; D. Bao tang dang gan; E-F. Pam bao ti;
G. Bao tu; H. Vach ngan cé khoa.
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3.2. Mot sé chi tieu vé thanh phan
dinh dudng

Két qua phan tich vé mot s chi tiéu
thanh phan dinh dudng cua nim
Cantharellus cibarius (bdng 1) cho thiy
ham luong dinh dudng trong loai nim
nay thap hon so véi nhiéu loai nAm dugc
ban trén thi truong.

Protein cua Cantharellus cibarius la 2,4
% trong khi & nAm méo 4 %, nam dong
c6 Lentinula edodes 13,4 %, nam bao
ngu Pleurotus ostretus 10,5 %, bao ngu
mong Pleurotus sajor-caju la 9,9%, kim
cham 13 17,6%,...tuy nhién so véi nim
cua cac ving khac trén thé giéi nhu &
Chau Au, Nam My thi ham luong
protein trong nam Catharellus cibarius
chi 1,49% [3]. Hoac ham luong canxi
trong loai nAm nay 26,8% trong khi loai
Cantharellus cibarius & cac vung khéac
trén thé gisi chi 2% [3]. Mic dau ham
lugng dinh dudng khong cao nhung day
1a 10ai nAm moc rat nhiéu ngoai tu nhién
O trong rung thong Pa lat dugc nguoi
dan dia phuong st dung lam moén an
ngon va la vao mdi mua mua dén.
Redhead et al. (1997) [15] cho rang,
nim Cantharellus cibarius dugc thu
gom va ban trén quy md thuong mai

qudc té. Tai chau Au, loai Cantharellus
cibarius dugc ban dudi dang tuoi, kho
hodc dang dong hop tham chi nim nay
con duoc nhap khau tir Trung Quéc vao
thi truong nay baoi vi thom mui mo nhe,
hoi cay va tinh dai don dac trung cta nd
khi an [1]. Nhiéu loai Cantharellus chau
Phi thu thap trong rung Miombo ciing
dugc nhap khau vao chau Au hinh thanh
thi truong nam kén ¢ day. Nam 2005,
thwong mai toan cau cuia nhiing loai
trong ho Cantharellaceae da dugc udc
tinh co tri gia trén mot ty bang Anh (1,5
ty 6 la My) mdi nam [18]. Ham luong
chat béo c6 trong loai nim Cantharellus
cibarius thu duogc chi chiém 0,4 % trong
luong twoi ctia nam thap hon nhiéu so
v6i nhiéu loai nAm pho bién hién ban
trén thi truong nhu nAm m&, ndm rom,
nim méo, bao ngu, nadm kim cham,...
nhung theo Verma et al. (1987) [18] day
| loai nAm t6t danh cho nhitng nguoi c6
ham luong lipid trong mau cao. Thanh
phan dinh dudng caa nam Cantharellus
cibarius ¢ cac khu vuc khac nhau la
khac nhau bai né phu thudc vao thé nén,
diéu kién moi truong séng va do tuoi
qua thé cua nam [13].

Bdng 1. M4t sé chi tiéu thanh phan dinh diréng trong nam C. cibarius

STT Chi tiéu Ponvi | Kétqua Phwong phap
1 Protein % 2,4 TCVN 8133-1:2009
2 Hydrat cacbon mg/kg 22,3 Chuan d¢
3 Chat béo % 0,4 TCVN 4331
4 Canxi mg/kg 268,0 Chuan d¢

3.3. Cac chi tiéu kim loai nang
Ngo doc thuc pham do kim loai nang
ngay cang duoc quan tdm nhiéu hon bai

nhiing tac hai khon ludng cia no ddi véi
suc khoe con nguoi va boi sy gia ting
cua loai nguy co 6 nhiém nay trong cudc
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séng. Hién c6 nhiéu nguyén té kim loai
nang co thé 1a nguon gay 6 nhidm thuc
phdm hay duoc nhic dén nhat 1a chi,
thiy ngan, cadimi, asen .... Mot diéu
dang canh bao 1a viéc hiéu biét vé tac
hai ctia nhitng kim loai nang nay trong
thuc phdm cua ngudi dan hién nay con
rat thap. Mot sb nguoi ¢6 hiéu vé van dé
nay nhung vé mat cam tinh khd ma phan
biét duoc dau la thyc pham an toan. Nhu
nhiéu loai nam an khac nAm Catharellus
cibarius khong chi cung cap mét luong
I6n vitamin A, vitamin B, vitamin C...
ma con cung cip mot phan cac nguyén

t6 vi, da lugng rat can thiét trong ciu tao
té bao. Nhung néu ham luong kim loai
nang vuot ngudng cho phép thi sé gay
nén nhitng hau qua khén luong cho strc
khoe con nguoi. Khi nhiém vao co thé
kim loai nang tich tu trong cac md va
gay nén nhiéu loai bénh, mic dau co thé
cling c6 co ché dao thai nhung phai mat
mot thoi gian dai. Chinh vi doc tinh cua
cac nguyén t6 kim loai ning nén trong
nganh quan ly thuc pham, céc chi tiéu veé
kim loai nang la chi tiéu quan trong,
dugc quy dinh chat ché cho mét thuc
pham.

Bang 2. Ham lwong kim logi ngng trong nam Cantharellus cibarius

STT Chi tiéu Pon vi Ham lwong Phwong phap
1 As mg/kg 0,18 TCVN 7770:2007
2 Cd mg/kg 0,006 AOAC 999.11
3 Cu mg/kg 1,81 AOAC 999.11
4 Hg mg/kg 0,004 AOAC 999.11
5 Pb mg/kg 0,20 AOAC 999.11
6 Zn mg/kg 2,76 AOAC 999.11

Theo két qua phan tich & bang 2, ham
lugng mot sd kim loai nang thap hon
nhiéu so véi ham lugng kim loai ning
nay hién dién trong mot sé loai rau nhu
ca chua, su hao, xa lach, cai....Thap hon
nhiéu so véi mirc t6i da cho phép cua Bo
Nong nghiép va phét trién ndng thon
cling nhu ngudng tdi da cho phép dugc
quy dinh theo FAO/WHO. Mic dau day
la mot trong nhitng loai nAm rirng thdng
Da Lat dat tiéu chuan an toan thuc pham
theo TCVN vé ham luong kim loai
nang. Nhung ciing can quan tdm chd y
dén nhiéu loai ndm rimg khac nguoi dan
dja phuong dang str dung dé dn ma chua
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qua kiém dinh chat luong vé kim loai
nang. Nhu vay, can tién hanh nhiéu cudc
nghién ciru, diéu tra khao sat hon nira
nhim gop phan tim hiéu va phat trién
nguon tai nguyén co gia tri cua dia
phuong.

4. KET LUAN

Mau ndm cong sinh dang kén moc trén
dat rimg thong Pa Lat dugc nguoi dan
dia phuong thuong thu hai lam thuc an
la loai nAm Cantharellus cibarius, thuoc
chi Cantharellus, ho Cantharellaceae, bo
Cantharellales, 16p Agaricomycetes,
nganh Basidiomycota.

Két qua phan tich mot sé chi tidu vé
thanh phan dinh dudng & bang 1 va kim




loai nang ¢ bang 2 cua chdng toi trén
mau nam nay cho thay, day 1a mét loai
nim c6 gia tri dinh dudng cao va ciing la
mét trong nhitng loai nam ring théng
Da Lat dat tiéu chuan an toan thuc pham
theo TCVN vé ham luong kim loai ning
can duoc quan tam phat trién.

Két qua nghién ctru nay da gidp cho viéc
danh gia tinh an toan, gia tri dinh dudng
cia mot loai nAm dang dugc nguoi dan
ban dia st dung 1am thuc pham. Pong
thoi gop phan tim hiéu va phét trién ngudn
tai nguyén co gid tri cua dia phuong.
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