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HE NAM MOC VA HAM LUONG OCHRATOXIN A (OTA)
TREN CA PHE NHAN (COFFEA ROBUSTA) G VIET NAM

Ca phé la mot dac san ctia vung khi hau
nhiét d6i. Trén thé gidi c6 hon 70 nude trong ca
phé. Viét Nam la mdt trong nhitng nuGc ding
dau vé san xuét ca phé. Ca phé c6 3 loai chinh
la: ca phe che (Coffea arabica), ca phé nhan hay
con goi la ca phé voi (Coffea robusta) va ca phé
mit (Coffea excelsa). Ca phé che c6 gid cao
nhét, dugc trong nhiéu & Brazil va Columbia, ca
phé voi trong & Viét Nam nhi€u nhat, r6i dén
Indonexia va mot s6 nude khac.

Duogc nguoi Phdp dua vao trong & Viét Nam
tlr gitta th€ ky XIX, dién tich trong va san luong
ca phé ngay cang tang. Chi tinh nam 1990 san
lugng 14 92. 000 tén hat, sau 17 nam da tang gan
gap 14 1an (1. 280. 000 tan), diing thi nhi vé san
xudt ca phé trén thé€ giGi [5]. Riéng ca phé voi
chiém gin mot nta (49,1%) tong lugng giao
dich toan th€ gidi.

V¢ kim ngach xuét khau, véi san luong trén,
nién vu 2006-2007 dat 1,8 ti USD, vugt qua hai
mat hang nong san xuat khau chinh clia nuéc ta
la lda gao 1,46 ti USD, cao su 1,3 ti USD. S6
liéu trén cho thay, ca phé c¢6 tam quan trong 16n
trong xudt khdu nong sin ctha nudc ta. Tuy
nhién, ca phé Viét Nam xuét khdu con c6 véan dé
vé chit luong. Theo bdo cdo cua Hiép hoi Qudc
t€ ca phé (International Coffee Organization,
ICO), ky thang 11/2000, ca phé nhan cuia
Viét Nam xuét khdu chi dugc chap nhan 37%, bi
tr ch6i 63%. Trong khi d6, véi 22 nudc xuat
khéu ca phé, trung binh dugc chap nhan 1a 72%,
c6 nhitng nuéc dugc chap nhan 100%
(Indonexia, Nigeria, Ghiné). Két qua phan tich
75 méu ca phé nhap khau tir 7 nudc trén thé gisi
vao Ai Cap cho thay c6 t6i trén 60% ca phé hat
nhiém Ochratoxin A (OTA) [7]. Nguyén nhan
ca phé kém chat lugng 1a do phan 16n ca phé clia
Viét Nam tlr san xuét cd thé hodc quy mo nho,
thu hdi lan qua xanh va qua chin, phoi sdy
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khong dam bao (phoi sy trén san dit nén, hat
phoi qua day, cao dao khong k¥ nén hat kho
khong déu). Sau khi phoi bd vao bao tai dé trong
g6c nha dan, hodc trong cic kho trung chuyén
khong du kho, sach, thoang gié.... Trong khi d6
khi hau Viét Nam rdt néng va 4m, & céc ving
trong ca phé, nhiét do luon trén 20°C va do 4m
tuong d6i khong khi trén 80%, mia mua am,
nhiéu ngay trén 90%. Trong di¢u kién nhu vay
hat ca phé du da kho ciing rat dé ngdm 4m thém
va phdt sinh moc.

Khi ca phé bi mdc, c¢6 nhiing tic hai sau:
Giam gid tri cam quan: hat den, vang, nau;
Giam gia tri dinh dudng: ndm hap thu chat dinh
dudng va phan hiy chit dam, bot, duong, dau
ctia hat; Lam khai hat bi 4m va néng hon: lam
khoi hat déng banh; Tao mui vi la khi pha ché:
¢6 vi qua xanh, vi khét, didng, chat, mui Ién men,
mui moc [10].

Vé tinh hinh nghién cttu hé ndm moc trén ca
phé nhan & Viét Nam, hau nhu chua c6 nghién ciu
nao di sau vao van dé dinh tén dén loai, mot so tic
gia néu hé ndm moc trén ca phé & Brazil, ca phé
nhap khau vao Nhat Ban va mot s6 nudc khdc,
phan 16n chi néu dén giong hoac nhém loai chi
khong néu tGi tén loai. Mot sO tac gia di sau vao
nghién cttu doc t6 OTA trén ca phé [7, 12].

Ching t6i cho ring can nghién cttu hé nam
moc dén tén loai, nghién ctu mic do6 nhiém
ndm moc cua hat, sau d6 xac dinh cac loai c6
doc t6 OTA va miic do nhiém OTA cua hat.

Xudt phat tr nhan dinh trén, ching toi dat
vin dé x4c dinh hé ndm moc trén ca phé nhan &
Viét Nam, mitc d6 moc hat, d 4m hat khi bi
moc, kha nang sinh doc t6 nam mdéc, ham lugng
doc t6 OTA va phuong huéng gidi quyét dé dam
bao chat luwogng <cho ca phé nhan
(C. robusta) xuét khiu & Viét Nam.



1. PHUONG PHAP NGHIEN CUU
1. Lay mau

MAu ca phé nhan (C. robusta) dugc lay tu
cac nha & clia nong dan truc ti€p san xudt va tir
kho trung chuyén ctia Cong ty xuat nhap khau
Vinacafe, Cong ty Giam dinh va khtr trung FCC
(bdk Lik, Gia Lai, Lam Doéng, DPong Nai) va
Cong ty xuat nhap khiau Thanh Thao, Péng Nai.
Ca phé thuoc nién vu 1999-2000 va 2000-2001.
2. Phuong phap ldy mau

Ca phé da duoc bao quan trong kho 6-7
thang, 1dy mau ngiu nhién tir cdc bao khac nhau
dai dién cho 10 hang khoang 2 kg/mau, tron déu
roi 1ay khoang 1 kg bd tii PE bao quan trong tl
lanh (4°C) cho dén khi 14y ra phan tich [3].

3. Phan lap va phan loai

Theo phuong phdp thong dung, rira mau
dudi dong nuGe chay, sau d6 ngam 2 phit trong
dung dich Natrihypoclorit 0,5% va rira lai bang
nudc cét, 1am kho bing gidy loc vo trung, dat
lén hop petri ¢6 moi truong dinh dudng, u & 28
+ 2°C. Khi m6c moc 1én, phan 1ap ching thuan
vao thach nghiéng dé lam phan loai. Dinh tén
theo phuong phap thong dung: cdy 3 cham hoac
1 chdm trén hop Petri, 1am tiéu ban giot ép. Dé
quan sat dugc cu tric sinh san con nguyén ven,
dung phuong phép cit 1 miéng thach tir khuén
lac da moc hoac cat mot miéng moi trudng 7 x 7
x 2 mm dat trén lam sach, cdy nam vao 4 canh,
dat lamen sach lén, dat hé thong nay vao 1 dia
Petri sach, trong d6 c¢6 1 tim bong sach tdm
nuée cat [2, 14]. Sau 1-2-3 ngay quan sat dudi
vat kinh hién vi, vat kinh 40x hoac 100x. Quan
sat dai thé, mo td mau sic kich thuée, do vé cic
yéu t0, theo mau quy dinh qudc t€ cho timg
giong loai.

4. Po do am (Moisture)

Hat ca phé sach dem xay, can, sdy & 105°C
dén trong lugng khong déi suy ra do 4m cla hat,
tinh theo phan tram trong lugng hat.

5. Xac dinh do nhiém nam moc cua mau

Hat ca phé da dugc ria sach, dé réo, dat trén
moi truong DG18, nuoi & 28 + 2°C. Theo doi 2-
7 ngay, quan sét tinh % hat bi moc trén téng s6
hat: 1ap lai thi nghiém 3 1an.

6. Xac dinh doc t6 nam
Dinh tinh: Cdy nam trén thach kem dira

(Coconut Cream Agar, CCA) tir 4-5 ngay 6 28 +
2°C, chi€u UV 254 nm (Dyer 1994). Néu c6 doc
t0, s& c6 vanh huynh quang quanh khuén lac.

Dinh luong: Mau nao dinh tinh c6 doc to
duong thi lam ti€p dinh lugng theo phuong phap
sic ky long cao 4p (HPLC) [1].

7. Moi truong nuoi cay
a. Moi truong phdn ldp

DG18 (Dichloran - Glycerol medium) dé
phan 1ap ndm moc trén thuc phdm néi chung:
Glucoza: 10 g; Pepton: 5 g; KH,PO,: 1 g; MgSO,.
7TH,0O: 0,5 g; Dichloran: 0,002 g; Rose bengal:
0,025 g; Chloramphenicol: 0,1 g; Glycerol 175
ml; Thach: 15 g; Nudc cét: 1000 ml.

b. Moi truong dinh tén

Dol voi cdc chung thudc Aspergillus va
Penicillium: MT Czapek: Saccharoza: 30 g;
NaNO;: 3 g; K,HPO,: 1 g; KCI: 0,5 g. MgSO.,.
7H,0: 0,5 g; FeSO,. 7TH,0: 0,01 g; Thach: 15 g;
Nudc cat: 1000 ml.

Doi voi cdc ching thuéc Hyphomycetes noi
chung: PDA (MT khoai tay): Nudc chiét khoai
tay: 250 g; Glucoza: 20 g; Thach: 15 g; Nudc
cat: 1000 ml. SMA (Synthetic Mucor Agar):
Dextroza: 40 g; Asparagin 2 g; K,HPO,: 0,5 g;
MgSO,. 7H,0: 0,25 g; Thiamin chlorua: 0,005
g; Thach: 20 g; Nudc cat: 1000 ml. CCA
(Coconut Cream Agar, Dyer 1994): Kem dua:
50%; Thach: 1,5%; Nudc cat: 48,5%.

Thuéc nhuém ndm: Xanh Cotton: 0,05 g;
Axit phenic: 20 g; Axit lactic: 20 g; Glyxerin:
40 g; Nudc cat: 20 ml.

II. KET QUA VA THAO LUAN

1. Hé nam moc trén ca phé robusta &
Viét Nam

Qua béang 1, trong téng s6 52 lodi, ta thdy
giong Apergillus chiém 25 loai (43%), giong
Penicillium chi€ém 12 loai (23%) con 7 giong
khac mdi giong chi tir 1 - 4 loai, cong 15 loai
chiém 28,8%.

Vé doc t6, 22 loai (42% téng s6 loai) c6 kha
nang sinh doc t6 khac nhau, nhung riéng vé doc
t0 OTA dac biét quan tam trén ca phé thi chi c6
2 loai trong nhém A. niger 1a A. niger va A.
carbonarius nhung gap it tir 2 va 5 lan. Con
trong nhém A. ochraceus thi trong 6 loai c6 5
loai ¢6 thé sinh doc 0.
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Bdng 1

Danh muc nam moéc trén ca phé nhan (C. robusta) 6 Viét Nam

STT | Tén loai naim N Poc to co thé san sinh (*)
Nhom loai Aspergillus niger
1 | Aspergillus awamori Nakazawa 87
2 | A. carbonarius (Bainier) Thom 5 Aflatoxin (AF), OTA
3 | A. ficuum (Reich) Hennings 32
4 | A. foetidus Nakazawa 22
5 | A. japonicus Saito 9
. . Axit oxalic, axit penixilic,
6 A. niger Van Tieghem 2 malformin, OTA P
7 | A. tubingensis (Schober) Mosseray 62
Nhom loai Aspergillus ochraceus
8 | A. alliaceus Thom & Church 7 Céc ochratoxin
9 | A. elegans Gasperini 1
10 | A. melleus Yukawa 2 Céc ochratoxin
11 | A. ochraceus Wilhelm 33 Céc ochratoxin, axit penixilic,
12 | A. ostianus Wehmer 1 AF, Cac ochratoxin
13 | A. petrakii Voros 2 Céc ochratoxin
Nhom loai Aspergillus flavus
14 | A. flavus Link 36 AF, aflatrem, axit xiclopiazonic
15 A. flavus var columnaris K. B. Raper 6
et D. Fennell
16 | A. oryzae (Ahlburg) Cohn 2 axit kojic, oryzaxidin
17 A. oryzae (Ahlb.) Cohn var effusus ’
(Tiraboschi) Ohara
18 | A. parasiticus Speare 1 AF
19 | A. tamarii Kita 32 axit kojic
Cac nhom khac cua chi Aspergillus
20 | A. asperescens Stolk 1
21 | A. conjunctus Kwon Fennell 1
) . Fumagilin, gliotoxin,
22 | A. fumigatus Fresenius 18 axit hflvoli(% fumitramorgin
23 | A. terricola Marshal 1 axit kojic
A. unguis (Emile-Well Gaudin) Thom
24 1
et Raper
25 | A.versicolor Wuill. Tiraboschi 1 Sterigmatoxistin, aversin
Chi Penicillium
26 | Penicillium canescens Sopp 1
27 | P. camemberti Thom 1 axit cyclopiazonic
28 | P. citrinum Thom 10 AF, Xxitrinin
29 | P. crustosum Thom 2
30 | P. echinosporum Nehira et Ramirex 2
31 | P. lanoso-coruleum Thom 1
32 | P. nigricans (Bainier) Thom 11
33 | P. notatum Westling 1 Notatin, xanthoxilin
34 | P. purpurogenum Stoll 2 axit glaucanic
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35 | P rubrum Stoll 2 Rubrgtpxin, axit glauconic
phenixin
36 | P. steckii Zaleski 2 Xitrinin
37 | P. waksmani Zaleski 1
Cac loai khac
38 Cylindrocarpon lichenicola, C. 7
Marshal, D. Hawksw.
39 | C. didynum Harling Wollenw. 4
40 | C. tonkinense Bugn. 2
41 | Eurotium amstelodami Mangin 5 Antraquinon, physion
42 | E. chevalieri Thom & Church 28 Antraqum_on, gliotoxin,
Xanthoxilin
43 | Fusarium lateritium Nees
44 | F. solani (Mart.) Sacc. 1
45 | Haplariopsis fagicola Oudem 1
46 | Mucor hiemalis Wehmer 10
47 | M. microsporus Namyslowski
48 | M. racemosus f. sphaerosporus 1
49 | M. subtilissimus Oudem 1
50 | Rhizopus nodosus Namysl 1
51 | R. oryzae Went & Princen Geerlings 15
52 | Thamnidium elegans Link 1

Ghi chii: (*). Theo Moreau C. 1978 [6] va Renata Clark, 2000 [10]; N. S6 1an gap/téng s6 chiing phan lap.

2. Do 4m hat va tinh trang méc trén ca phé nhan (C. robusta) 6 Viét Nam

Bdng 2
D6 4m hat va ty l¢ hat bi méc
STT Po am hat (%) Ty 1é hat moc (%) Nhan xét Ghi cha
1 9.85- 10,3 103 Mocnhe | G4 biét c6 mluc6 do dm

9,91% da moc 100%
C6 mau moc 83, 85, 90,

2 11,0-11,5 83/85/90/100 Modc nang da s6 mée 100%
3 11,6- 123 100 Moc nang | Tat ca moc 100%
4 12,3- 14,0 100 Moc nang | Tat ca moc 100%

Qua bang 2, do 4m 16n hon 11% da moéc coi la méc nhe, 50 - 60% la moc vira, con trén
nang. Xét vé mic d6 moc, moc 10 - 20% s6 hat  60% 1a moc nang (bang 3).

Bdng 3
Ty 1¢ mau moc xép tir nhe dén nang
Moc nhe Moc vira Moc nang
10 - 20% s6 hat 50 - 60% so6 hat 60 - 100 % s6 hat
S6 mau Ty 1é nhiém S6 mau Ty 1& nhiém S6 mau Ty 1é nhiém
1/56 1,8% 1/56 1,8% 54/56 96,4%

3. Ham lugng OTA trén ca phé nhan (C. robusta) 6 Viét Nam
K&t qua phan tich ham luong OTA trén ca phé dugc trinh bay & bang 4.
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Bdng 4

Ham luong OTA trén ca phé nhan (C. robusta) ¢ Viét Nam

S6 | S6 mau Ty le_:;(%) Ham lugng OTA (ppb/kg) Trung
x . mau <1 ppb 1-5 ppb > 5 ppb R
mau | nhiém . = Y ~ — = Y binh
OTA nhiém S9 Ty I& 59 Ty l& S9 Ty I¢ (ppb/ke)
OTA mau mau mau
52 50 96,15 46 88,5 % 3 5,77 % 1 1,92 % 0,38

So sanh v6i két qua trong va ngoai nudc:
Theo Nehad 2007 [7], 45/75 mau ca phé nhap
khau vao Ai Cap nhiém OTA: 5,6- 6,1 ppb/kg;
Tsubouchi 1992 [12]: ca phé nhap khiau vao
Nhat Ban: 4/23 mau c6 OTA: 9,9-46 ppb/kg;
Theo Tiéu chuén Phép: 5 ppb/kg; Tiéu chudn Y:
8 ppb/kg; EMC (European Common Market): 8
ppb/kg; EU: ca phé nhan: 5 ppb/kg, ca phé hoa
tan: 10 ppb/kg va & mot s6 nudc khac: 8 - 20
ppb/kg. O Viet Nam, Bo Y t& cho phép céc doc

t0 nam (trr  aflatoxin): 35  ppb/kg
(Q867/1998/QDBYT).

Tuy nhién, trong di€u kién tu nhién viéc san
sinh OTA phu thuoc rét nhiéu yéu t6: do 4m, co
chat, ching loai ndm, nhiét do moi truong va
thoi gian ton kho.... Thuc t€, trong thi nghiém
ctia chung toi, c6 mau do am tGi 25,63% thi
ham lugng OTA 1én t6i 7,47 ppb/kg. Trong khi
cac mau khac chi tr 0,16-0,67 ppb/kg. Vi vay,
két qua thi nghiém trén chi nén danh gid trong
diéu kién thuc t€ da thi nghiém. Du sao két qua
cling cho thdy OTA & ca phé nhan (C. robusta)
6 Viét Nam la thap dudi mitc cho phép chung.

Pa c6 nhiing nghién cttu chong ndm moc
cho nhiéu nong san nhu: lac, ngo, thiic an chan
nudi.... Pa dung mang polyethylen (PE) day
0,08 mm lam bao trong vGi bao ngoai la bao
day, dat két qua bao quan tr 5-7 thang trong
diéu kién nhiét d6i néng 4m & Viét Nam, hat
ngdm am thém khong déng ké va khong bi méc
[13, 14].

Mang PE trén thi truong c6 san, gia ré, cé
do thong khi tot, do d6 khong anh hudng dén ho
hdp t6i thi€u cta hat, nhung khong cho phan tir
nudc di qua nén hat khong ngdm 4m thém.

Vé vin dé ha do 4m xudng tr 1-2% so véi
tiéu chuén cii va van dé diing bao hai 16p dé hat
khong bi moc va khong bi khach hang loai bo
can duoc tinh todn cu thé theo chiéu huéng c6
loi nhat,
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III. KET LUAN VA PE NGHI

Qua nghién ciu tinh hinh ndm mdc trén ca
phé nhan (C. robusta) & cac tinh Trung bo Viét
Nam, da phat hién 52 loai ndAm mdc, trong s6 nay
c6 22 loai (43%) c6 kha nang sinh cac doc to
khac nhau. Riéng véi doc t6 OTA duge chu y
nhiéu vi c6 thé gay bénh gan, than, ung thu cho
nguoi... c6 7 loai ¢6 kha nang sinh OTA hién
dién.

V¢ tinh trang nhiém mdc cta ca phé nhan
(C. robusta) thi tuy do 4m cuia hat moc nhiéu
hay {t, nhung tuyét dai da s6 & do am tr 11 -
12,5%. mdoc rat tram trong, tir 80 dén 100% so6
hat.

S6 liéu trén cho thdy, quy dinh ctia Hiép hoi
Ca phé - Ca cao ctia Viét Nam cho do 4m duoc
phép xuat khau 1a 12 - 12,5% 1a qu4 cao, do thu
héi, phoi sdy, luu kho khong cé diéu kién tot
nén moc la khong tranh khoi. D€ tranh tinh
trang ca phé xudt khdu cta ta s€ bi loai nhiéu,
chiing toi dé nghi 2 vén dé:

Cdn giam do dm ca phé xudt khdu xuong
dén 10,5-11%: Vé ham lugng OTA trén ca phé
cla ta tuy con thap nhi€u so v4i nghién ciu ctua
mot s6 nudc khac, nhung néu hat ngdm 4m kéo
dai, dat do 4m cao thi OTA s& cao hon nhiéu.
Hon nira, ngay ca khi OTA khong cao, thi viéc
ca phé bi méc nhiéu ciing tao mui khé chiu cho
nguoi tieu dung.

Dé dé phong khong cho moc moc: Can phai
cai tién qua trinh thu hai va bao quéan dé sau khi
hat da kho khong ngdm am trd lai. Céch don
gian nhat ma rat tot 1a bao goéi hai 16p: 16p trong
bang mang chit déo khong chong 4m, sau d6
bao ngoai biang bao day (chong diit rach).
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STUDY ON THE MYCOFLORA AND THE PRODUCTION
OF OCHRATOXIN A (OTA) BY MOULD ON COFFEA ROBUSTA IN VIETNAM

DANG VU HONG MIEN, CHAU NGOC HAI,
LAM THANH HIEN, TU THI HUONG

SUMMARY

103 samples of Coffea robusta were investigated, 507 fungi trains were isolated on Czapek or PDA media
for identification. 52 species from 9 genera were listed. The genus Aspergillus with 25 species and Penicilium
with 13 species represented respectively 43% and 23% of the total number of species. The Ochraceus group,
well-known as OTA potential producers with 6 species represented 9% of the total number of isolates. By
direct plating, the beans with the moisture of 11-14%, were heavily contained by moulds (80 to 100% of the
beans plated) and those with the moisture of 9-10,5 % were lightly infected (10.3%). 22 species (40%) were
known as producers of different mycotoxins. OTA were present on 50 of the 52 samples examined (96.4%),
but the level was not high: 88.5% with less than 1 ppb/kg. The authors proposed that Vietnamese C. robusta
green beans for exportation would have less than 11% moisture to prevent mould growth and in a humid
tropical climate of Vietnam, to prevent dehumidification, the beans would be packed in two-coated bag, the
inside coat in polyethylene sheet of 0.08 mm thick and the external one in jute as ordinary. The beans thus
would be prevented from dehumidification and mould formation for at least 5 to 6 months.

Ngay nhdn bai: 14-10-2009
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