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ABSTRACT

Objective: Analyzing fungi (A. flavus, A. parasiticus and the other species of Aspergillus)
on Bach bo medicinal herb (Radix Stemonae Tuberosae) samples.

Materials and methods: Using direct plating method based on morphological (colony &
microbiological morphology) and biochemical characteristics on standard culture media:
Barnett and Hunter's genus level (1972); Raper and Fennell’'s species level (genus
Aspergillus) (1965); Samson, Hoekstra, Frivaad, Filtenborg (1995); Pitt and Hocking (2009).

Results: From 10 herbal samples collected from traditional medicine stores in Lan Ong
street (Hanoi), 93 fungal strains belonging to 5 species of Aspergillus Fr.: Fr. were isolated,
including A. niger, A. flavus, A. parasiticus, A. tamarii, and A. aculeatus. Among them, 2
species A. flavus and A. parasiticus appeared respectively with higher RD and FQ indices
of 25.8%; 60% and 11.8%; 50%, ranking 2"¢ and 3" after A. niger (with RD = 37.6% and
FQ = 60%).

Conclusion: The results indicate presence of Aspergillus fungi in this medicinal herb
source, especially 2 aflatoxin-producing species, posing a potential risk of carcinogenic
toxins in Radix Stemonae Tuberosae samples. Thus, attention should be paid to harvesting,
preserving, and processing this source material. The herbal material should be also tested
for aflatoxin levels before use to ensure safety for consumers.
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NGHIEN Cl’U MUC PO NHIEM 2 LOAI ASPERGILLUS FLAVUS
LINK VA ASPERGILLUS PARASITICUS SPEARE TREN
DUQC LIEU BACH BO (RADIX STEMONAE TUBEROSAE)
TU MOT SO HIEU PONG DUQO'C O HA NOI

Ta Thu Lan, Tran Trinh Céng’”
Trwwong Pai hoc Duwgc Ha N§i - 13-15 Lé Thanh Téng, quan Hoan Kiém, Ha Noi, Viét Nam

Ngay nhan bai: 15/05/2024
Ngay chinh slra: 06/08/2024; Ngay duyét dang: 27/08/2024

TOM TAT

Muc tiéu: Phan tich nAm (A. flavus, A. parasiticus va cac loai khac cta chi Aspergillus) nhiém trén
dueoc liéu Bach bd (Radix Stemonae Tuberosae).

Vat liéu va phwong phap: St dung phwong phap dat triec tlep dwa trén dac diém hinh thai (d&c dlem
khuén lac, vi hoc) va sinh hoéa trén cac méi trwong chuén: cip chi ctia Barnet va Hunter (1972); cép
loai (chi Aspergillus) ciia Raper va Fennell (1965); Samson, Hoekstra, Frivaad, Filtenborg (1995); Pitt
va Hocking (2009).

Két qua: Tt 10 mau thao dwoc dwoc thu thap tir cac ctra hang déng dwoc & phd Lan Ong thudc dia
ban Ha Noi da phan lap dwoc 93 chiing ndm thudc 5 loai cha chi Aspergillus Fr.: Fr., bao gém A. niger,
A. flavus, A. parasiticus, A. tamarii va A. aculeatus, trong dé 2 loai A. flavus, A. parasiticus xuét hién
Vi cac chi sb c6 nhiéu RD va chi sb c6 mat FQ lan lwot 1a 25,8%; 60% va 11,8%; 50%, chiém vi tri thiy
2 va 3 sau loai A. niger (v&i RD = 37,6% va FQ = 60%).

Két luan: Két qua trén cho thay thuc trang dwoc liéu bi nhiém céc loai ctia chi Aspergillus, dac biét Ia
2 loai ndm sinh aflatoxin, tiém &n nguy co’ xuét hién doc tb gay ung thw trén ngudn nguyén liéu nay.
Bé&i vay, ngudn co chat nay can dwoc lwu y trong qua trinh thu hoach, bao quan va ché bién. Péng
thoi, dwoc liéu nén duoc kiém tra ham lwong doc té aflatoxin trwdc khi dwa vao sir dung dé bao dam
an toan cho ngwoi str dung.

Tor khéa: Aspergillus, A. flavus, A. parasiticus, Radix Stemonae Tuberosae, Bach bo.

1. DAT VAN BE dé chd tri ho méi hodc ho lau ngay, ho ga, ho lao,

Aspergillus flavus va Aspergillus parasiticus la 2
loai nAm chi yéu sinh aflatoxin trén lwong thuec,
thwe pham, thao dwoc va cac ché pham tr nguoén
nguyén Ileu nay [2-5], nhét la trong diéu kién khi
hau néng 4m nhu Viét Nam. “Trong qua trinh thu
hoach, bao quan va phan ph0| thao dworc la muc
tiéu xam nhiém cta ndm méc va mycotoxin, nhat
la cac loai ctia chi Aspergillus Fr.: Fr. [8], [11].
Bach by (Radix Stemonae Tuberosae) la mot
dwoc liéu dwoc st dung phd bién trong déng vy,
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viém phé quan man tinh; dung ngoai tri chay, ran,
ghé I&, giun kim [1].

Tuy nhién, cho dé&n nay van c6 rét it cac dé tai
trong nwdc nghién cliu vé mirc d6 nhigm nam
méc néi chung va 2 loai A. flavus va A. parasiticus
néi riéng trén thdo dwoc nay. D& gép phan bao
dam an toan va hiéu qua st dung thao dwoc néi
chung, dwoc liéu Bach bo noi riéng, dé tai “Nghién
ctu mirc d6 nhiém 2 loai Aspergillus flavus Link
va Aspergillus parasiticus Speare trén dwoc liéu
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Bach bo (Radix Stemonae Tuberosae) tlr mot sb
hiéu dong dwoc & Ha No6i” dwoc thwe hién, voi
muc tiéu phan lap, phan loai cac chiing nam thuéc
2 lodi Aspergillus flavus, Aspergillus parasiticus va
cac loai khac cuta chi Aspergillus Fr.: Fr.

2. NGUYEN LIEU, MOl TRUONG VA PHUONG
PHAP NGHIEN cUU

2.1. Nguyén liéu nghién ctru

10 méau dwoc liéu Bach bo (Radix Stemonae
Tuberosae) thu thap tr mot s6 hiéu dong dwoc
thudoc phd Lan Ong, Ha Nbi, vao thang 2 nam
2024, dwoc chuyén vé phong thi nghiém, bao
quan & nhiét dd phong truwéc khi phan lap va phan
loai n&dm.

2.2. Méi trwdng phan lap

Mbi treong PDA (Potato Dextrose Agar), do hang
Himedia, An D6 san xuat.

2.3. Méi trwdng phan loai

Mé6i trwdng ADM (Aspergillus Differentiation
Medium Base) hoac AFPA (Aspergillus Flavus
and Parasiticus Agar), xac dinh 2 loai A. flavus va
A. parasiticus (Himedia, An D§) va mdi trwdng
Czapek Dox Agar (Himedia, An D).

2.4. Phwong phap nghién ctru

2.4.1. Phwong phdp xdc dinh ham lwong 4m
dworc liéu

Ham lwong Am cac még dwoc liéu dwgce xac dinh
bang phuong phap “mat khdi lvgng do lam khd”
(Phu luc 9.6, Duwogc dién Viét Nam V) [1].

2.4.2. Phwong phép phan Iap ndm méc

Phwong phap phan l1ap nAm méc trén dwoc liéu
dwgc ap dung trén co s& cla phuwong phap
Samson va cdng sy (st dung phuong phap dat
truc tiép trén moi trwerng PDA) [15]: cac mau duoc
liéu (mdi mau tbi thiéu 40g) dwoc khir trung hé vi
nadm bé mét bang dung dich natri hypoclorid 1%
m&i pha trong 1 phut. Sau dé rira 3 1an bang nwéc
cat khir trung. Dé rao nwéc, cat thanh cac mau dai
1-1,5 cm va dat nhanh vao cac dia Petri c6 mai
trwong PDA bang kep vé tring (thwe hién trong ta
cay vo trung). U & nhiét d6 25°C, sau 5-7 ngay tién
hanh phan 1ap cac chiing nAm nhiém trén cac mau
dwoc liéu nghién ciru.

2.4.3. Phwong phdp phan loai nAm méc dwa
trén dac diém hinh théi

Phan loai dén cip chi dwa theo khéa phan loai ctia
Barnett va Hunter 1972 [6]. Phan loai dén cép loai
cac chang thudc chi Aspergillus Fr.: Fr. dwa vao
dac diém khuén lac, vi hoc cac loai cia Samson
va cong sy 1995 [15], Pitt va Hocking 2009 [13],
Raper va Fennell 1965 [14].
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Phwong phap phan loai nAm méc dwa trén diac
diém sinh héa
Xac dinh 2 loai A. flavus va A. paraciticus theo
phwong phap sinh héa cta Pitt va Hocking [13].
Nguyén ly cia phwong phap la cac ching cla 2
loai A. flavus, A. paraciticus khi nuéi cay trén moi
trwdng ADM (hoac AFPA), U & nhiét d 30°C sau
42-48 gi®r s& xuat hién mau vang cam sang & mat
trai (mat sau) khuén lac.
Murc dd nhiém 2 loai A. flavus va A. parasiticus
dwoc tinh theo chi s c6 méat hay tan suét xuét
hién (FQ - isolation frequency) va chi s c6 nhiéu
hay mat d6 ndm (RD - ralative fungal density).
Trong do6, FQ (%) = S mau nghién ctu c6 mat
loai/tbng s& mau nghién clru x 100 va RD (%) =
S6 chang cua loai/tbng sb ching ndm cla chi
Aspergillus phan lap dwgc x 100 [9].
3. KET QUA NGHIEN cUU
3.1. D6 &m chia cac mau Bach bd phan tich nAm
Két qua xac dinh ham lwong 4m ctia 10 mau dwoc
liéu nghién ctru dworc trinh bay trong bang 1. Tét
ca 10/10 mau déu c6 ham lwong am khong dat
yéu cau cta Duogc dién Viet Nam V (déu > 14%),
dao déng trong khoang 14,7-18,2%.
Bang 1. Ham lwong &m cda
cdc mau Bach bé nghién ciru

TT Mau Ham lwgng am (%)
1 60LO 16,0
2 4410 16,3
3 32L0 14,8
4 38LO 15,1
5 39LO 16,5
6 10L0 16,6
7 35L0 14,7
8 52L0 18,2
9 53LO 15,9
10 71LO 16,4

(Ghi cha: LO: phé Lan Ong).

3.2. Két qua phan lap, phan loai cac ching ndm
twr dworc liéu Bach bo

3.2.1. Két qua khéo sat dac diém khuan lac va
vi hoc cua cac chung nam phéan Iap dwoc

Bac diém khuan lac, vi hoc clia cac ching nam
dwoc khao sat sau khi st dung phwong phap cay
don bao ttr tai 3 dieém trén cac dia Petri da c6 moi
trwong chuan Czapek Dox Agar va nubi & 25°C
trong 7 ngay [13].
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Bang 2, bang 3 dwai day liét ké tom tat dac diém khuan lac, vi hoc clia cac chiing thuge 2 loai A. flavus,
A. parasiticus va mét so loai khac ctia chi Aspergillus phan lap dwoc tir cac mau Bach bd nghién clru.
Bang 2. Dic diém khuan lac cda cac ching thudc 2 loai A. flavus, A. parasiticus va mét sé
loai khac phéan lap dworc tir cac mau Bach bé (méi triwong Czapek Dox, 25°C, 7 ngay nubi)

T o loai Méu s&c khuén lac | Buong kinh
M4t phai Mt trai khuan lac (cm)

1 A. flavus Xanh hoi vang Tréng xam 4,0-5,9

2 A. parasiticus Xanh téi Xam 2,9-5,0

3 A. niger Pen Vang nhat 3,5-5,0

4 A. fumigatus Xanh xam Khéng mau 4,0-5,0

5 A. aculeatus Nau tim Khéng mau 3,5-5,0

Bang 3. Bdc diém vi hoc cua chang thudc 2 loai A. flavus, A. parasiticus va cdc loai khac
phéan Iap dworc tir cac mau Bach bé (méi trirong Czapek Dox, 25°C, 7 ngay nubi)

CAutric sinh conidi| . . . .
Tén loai (conidial head) | Pwong kinh bong | Cudng thé binh | Thé binh Conidi
— (Vesicle-um) (matula-pm) | (phialid-pm) | (conidium-pm)
Dang SO tang
A. flavus R 2 23-51 6-10 x 3-5 5-10 x 4-6 3-4
A. parasiticus R 1 23-40 7-9 x 3-4,5 3-6
A. niger R 2 50-100 15-26 x 4-6 | 7-9 x 3-4,0 3,5-5
A. tamarii R 2 26-49 7-11 9-14 x 4-7 5-7
A. aculeatus G 1 40-100 6-9 X 3-6 3-4 x 4-5

(Ghi cht: R (radiate): dang phéng xa; G (globose): dang cau).

3.2.2. Mirc d6 nhiém 2 loai A. flavus va A. parasiticus trén cdc mau Béch bé nghién ciru

Két qua phan Iap, phan loai cac chang thudc 2 loai A. flavus, A. parasiticus va mét sb loai khac cla chi

Aspergillus nhiém trén 10 mau Bach bd nghién clru dwgrc trinh bay trong bang 4.
Bdng 4. S6 lwong chung va mat dé cda 2 1oai A. flavus, A. parasiticus
va cac loai khac cua chi Aspergillus phan 1ap dwort ttr 10 mau Bach bé

Loai A. flavus | A. parasiticus | A.niger | A.tamarii | A. aculeatus Téng

60LO 2 3 5

441.0 7 2 15

32L0 9 19

38LO

39LO 1

10LO 5 9 21

35L0

52L0

53L0O

71L0 2 1 1 13

Téng 24 11 35 10 13 93
Ty 18 (%) 25,8 11,8 37,6 10,8 14,0 100
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Két qua thu dwoc tir bang 4 cho thay: tir 10 mau
Bach bd nghién clru da phan lap dwoc 93 ching
ndm thudc 5 loai cla chi Aspergillus, trong doé 2
loai A. flavus Link va A. parasiticus Speare (hinh
1 va 2) chiém ty 1& ching (RD) phan lap dwoc 1an
lwot la 25,8% (24/93) va 11,8% (11/93); ty 1é c6
mat (FQ) 1a 60% (6/10) va 50% (5/10), trong sb
do, 2 mau 32L0 va 10LO cé mirc dd nhiém loai
A. flavus va A. parasiticus v&i mat d nAm RD lan
lwot la 8,6% (8/93) va 9,7% (9/93).

Nhw da néi & trén, day la 2 loai nAm c6 kha nang
sinh aflatoxin chd yéu, trong doé loai A. flavus
thwong sinh aflatoxin B1 va B2 [11], [13], [15]
(aflatoxin B1 da dwoc T6 chirc Nghién clru ung
thw quéc té - IARC coéng nhan 1a chat gay ung thw

manh nhét c6 ngudn gbc tw nhién) [7], [10]. Loai
A. parasiticus thwong cé kha nang sinh cac
aflatoxin B1, B2, G1 va G2 [11], [13], [15]. Ngoai
aflatoxin, loai A. flavus con c6 kha nang sinh cac
doc td khac nhw acid kojic, acid 3-nitropropionic,
acid cyclopiazonic va acid aspergillic. V&i loai
A. parasiticus cling c6 kha n&ng sinh cac doc té
khac nhuv acid kojic, acid aspergillic [13], [15].

Bén canh 2 loai c6 kha nang sinh aflatoxin, 3 loai
khac gdbm A. niger van Tieghem, A. aculeatus
Lizuka va A. tamarii Kita cling phan lap duwoc twr
cac mau dwoc liéu nghién ctru. Ca 3 loai nay déu
c6 kha néng sinh cac doc td khac nhau, trong do
dang chu y la A. niger, loai c6 kha nang sinh
ochratoxin A, mét doc té gay hai than [13], [15].

Hinh 1. Loai A. flavus nhiém trén dworc liéu Bach bé

(b)

(a): Loai A. flavus nhiém trén mau 32LO (méi trwérng PDA).

(b): Mat trwéc khudn lac cla loai (Czapek Dox, 25°C, 7 ngay nudi).
(c) va (d): CAu truc sinh conidi 2 tAng va conidi cla loai.

(e) va (f): Mat trwéc va sau khudn lac (ADM, 30°C, 48 gid).
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Hinh 2 Loai A parasiticus Speare nhiém trén dworc liéu Bach bd

(e)

(f)

(a): Loai A. parasiticus nhiém trén mau 10LO (méi trwdng PDA).
(b): Mé&t trwéc khuén lac cta loai (Czapek Dox, 25°C, 7 ngay nubi).
(c) va (d): CAu truc sinh conidi 1 tang va conidi cta loai.

(e) va (f): M&t trwde va sau khuan lac (ADM, 30°C, 48 gid).

4. BAN LUAN
4.1. V& ham lwong am cua dworc liéu

Tw két qua xac dinh ham lwong dm cla cac mau
Bach bd nghién ctru (bang 1) cho thay: tat ca 10
mau thdo dwoc nghién ctru déu c6 ham lwgng am
khéng dat yéu cau ctia Dugc dién Viét Nam V (déu
> 14%). Tuy nhién, méi twong quan gitra ham
lwgng 4m (bang 1) va mdc dd nhiém nam cla cac
mau (bang 4) chwa cé sy twong ddng: cac mau co
ham lwong dm cao (mau 52L0 c6 ham lwong &m
18,2%) lai c6 tbng sb ching ndm phan lap duwoc
thap (3 chang). Trong khi cac mau cé ham lwong
4m thap hon (cac mau 32LO va 10LO c6 ham
lwong am Ian lwot 1a 14,8% va 16,6%) lai cé mirc
dd nhiém ndm cao hon nhiéu (19 va 21 chdng).

Giai thich cho két qua nay, theo ching t6i 1a do:
ham Iwong am dwoc liéu 1& mét trong cac yéu té

quan trong (thanh phan héa hoc, ham lwgng dm va
pH co chat, ndng d6 oxy va do am ctia moi treong
bao quanh co chat) anh hwdng téi mirc dd nhiém
nam cla cac mau duoc liéu [13], [14], [15]. Tuy
nhién, cac mau thao duwoc lai dwoc thu thap ngau
nhién, khéng biét r& ngudn gbc, xuat x&; c6 thé
dworc thu hai, ché bién, 1am kho va bao quan khong
giong nhau. Cac mau thao dugc nay co thé da bi
nhiém nadm (& ngoai déng ruong, trang trai, trong
qua trinh thu hoach, van chuyén, ché bién va bao
quan) [12] trwéc khi dwoc Iwu hanh & cac hiéu
dong dwoc. Do vay, de klem soat tbt sy nhiém vi
sinh vat néi chung, ndm méc néi riéng va danh gia
dwoc anh hwdng cda ham lwong am téi merec do
nhiém ndm, thdo dwoc can phai dwoc giam sat
trong ca qua trinh nudi trong, thu hai, ché bién (d3c
biét la qua trinh lam khd, bao quan) va qua trinh
van chuyén, phan phéi dén nguwoi tiéu dung.
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4.2. Vé phwong phap dat trwc tiép (direct
plating)

Céac mau thdo dwoc dwoc dat truc tiép trén moi
trwdng thach. Trong hau hét cac trwdng hop, cac
mau thdo dwoc phai duwoc tiét tring bé mat
(thwong str dung dung dich NaOCI 1-5%) trwéc
khi dwoc dat trwc tiép Ién méi trwong nudi cay dé
loai bd céc lay nhiém thwéng xay ra do bui va cac
ngudn khac trén bé mat thdo dwoc, cho phép phat
hién lwong nAm méc thuc sy phat trién trong mau
dworc thdo [15]. Qua trinh nay cung cap thuéc do
murc d6 nhiém ndm dac trwng tw nhién cé trong
thdo dwoc va cho phép danh gia kha nang nhiém
cac doc td ndm tiém tang co6 thé gay hai cho strc
khée nguwoi tiéu dung cla thao dwoc. V&i phwong
phap phan lap ndm bang cach dét truc tiép cho
chang ta hinh anh trwc quan vé mirc d6 nhiém
ndm méc trén thao dwoc. Qua trinh tiét trung bé
mat nay bd qua khi cac thdo dwoc sé dwoc ché
bién thanh dang bét, bi lic nay cac lay nhiém
ndm & bé mét cling la mét phan cta hé vi nAm
trén thdo dwoc bot. Két qua cla viéc phan lap,
phan loai nAm bang phwong phap dat truc tiép
dwoc danh gia bang phan tram cac mau thao
dwoc bj nhiém ndm. Vé&i ty 1& nhiém ndm cao cla
cac mau sé twong quan v&i rii ro cao vé sw xuat
hién ctia cac doc td ndm trén thdo dwoc [13].

4.3. V& mlrc d6 nhiém 2 loai A. flavus va A.
parasiticus

Két qua phan lap, phan loai cac chiing ndm ctia cac
loai thudc chi Aspergillus tlr 10 mau Bach bé thu
dwoc cho thay: 2 loai A. flavus va A. parasiticus
c6 ty l1é ching phan lap dwoc cao (th&r 2 va thi 4,
v&i cac chi s6 RD va FQ lan lwot 1a 25,8%; 60%
va 11,8%; 50%), gay nguy co cao vé kha ning
nhiém doc td aflatoxin trén dworc liéu nay.

Ngoai 2 loai sinh aflatoxin trén, tlr cac mau dwoc
liéu nghién clru con phéan 1ap dwoc cac loai A.
niger, A. tamarii va A. aculeatus, trong d6 dang
chuyla A. niger (loai cé ty 1é chung phan lap dwoc
cao nhéat trén cac mau duoc liéu nghién ctru, vGi
céac chi s6 RD va FQ lan lwot [a 37,6% va 60%).
Day la loai c6 kha nang sinh ochratoxin A, mgt doc
t6 gay tén thwong gan va than [7-8], [13].

Céac mau duoc lidu Bach bd nghién clru da bi
nhiém chd yéu 1a cac loai nAm bao quan (storage
fungi) gbm: A. parasiticus, A. flavus, A. niger, A.
tamarii va A. aculeatus. Theo chung t6i, mét trong
nhirng nguyén nhan quan trong la do dwoc liéu
nay c6 cac thanh phan héa hoc glucid (2,3%), lipid
(0,83%) va protid (9%) nhay cam vé&i sy lay
nhiém va phat trién cla cac loai thudc chi
Aspergillus, dac biét la cac loai c6 kha nang sinh
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doc td aflatoxin 1a A. flavus, A. parasiticus va
ochratoxin A nhuw A. niger. Nhan dinh nay cling
phu hop véi y kién clia mot sd nghién ciru trong
nwéc [2] va ngoai nwéc [7-8], [11] da cong bd. Do
la, cac co chat o dd cac thanh phan glucid, lipid
va protid, nhét 13 cac dang qua hat, thworng dé bi
nhiém cac loai nAm bao quan va mycotoxin néu
khéng dwoc lam khd va bao quan tét [16].

5. KET LUAN

Két qua phan tich nAm trén dwoc liéu Bach bo
bang phwong phap dét truc tiép trén moi trwong
PDA cho thay: t 10 mau thdo dwgc nghién ciru
da phan 1ap dwoc 93 chiing ndm thudc 5 loai cla
chi Aspergillus Fr.: Fr., bao gdbm A. niger, A.
flavus, A. parasiticus, A. tamarii va A. aculeatus,
trong do 2 loai A. flavus va A. parasiticus v&i cac
chi s6 cé nhiéu RD va chi sb c6 méat FQ lan lwot
la 25,8%; 60% va 11,8%; 50%. Day la thic trang
dwoc liéu nhiém 2 loai ndm sinh doc té aflatoxin,
tiém &n nguy co xuét hién déc té trén ngudn
nguyén liéu nay. Dwoc liéu can dwoc lwu y trong
qua trinh thu hoach, bdo quan va ché bién dé bao
dam an toan cho ngu&i str dung.
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