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(DRY MATTER LOSSES-DML) TREN GAO
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TOM TAT:

Muc dich cda nghién cifu ndy 13 ddnh gid dnh hudng cia cdc didu kién nhiét 46 (27°C, 30°C,
331C) va c4c hoat dd nude (0.93, 0.96, 0.99aw) 1&n 15¢ dd hb hip (R) vh (Gn thit chdt kho (DML)
1rén gao da nhi€m Aspergillus flavus (A. flavus). K€t qud nghién ciu cho thay, tai 30°C-0.99aw
c6 dnh hudng nhiéu nhat d€n 18c d§ ting Urudng trung binh (15.2%/ngay), lugng CO, sinh ra
trong qué trinh hé hap (1728 gCO,/kg tai ngdy thit 10) va sy t3n that chdl khd dat 56.7%. Qua
nghién cifu ndy ciing cho thi'y, ngudi din nén 4p dung bdo quin gao & nhiét dj va hoat d¢ nudc
thp d€ han ché nim mdc ting tuGng va sinh déc 16, cling nhut sur hao hyt cha khd trong sudt

qué trinh bdo quédn.

Tirkhda: Nhié1 d3, hoat 46 nude, Aspergillus flavus, gao, 16¢ 4 tang trudng, ho hdp, 1dn that

chdl khé (DML).

1. Gigi thign

Gao 1a mét trong nhirng ludng thyc chinh &
Vigt Nam. Tuy nhién, 16n that sau thu hoach 13
mdt trong nhitng van dé ral duge chi trong, dic
biet 1 trong qué rinh bao quan. Sy 18n that c6 thé
1&n 0€n 50 - 60% & giai doan saw thu hoach vi cac
kithuat bio quin chua diing cdch [1). Theo théng
ké ciia FAO (Food and Agriculture Organization)
6161 25% nong san trén th€ gidi bi hu hdng bai
cic loai ndm mdc, lam gmm 5+10% gid wi kinh
€ (FAO. 2016). Bic biét, ndm m&c nhiém 1én gao

6 kh3 nang sinh déc 16 gay ra cdc van dé nghiem
trong cho sifc khée ciia con ngudi va dong vat
Gao thudng bi nhiém A. flavus, lodi ndm niy
thrdng sinh dbc 18 Aflatoxins (AFs) ) khi nhiét d6
vt d6 dm thich hop trén gao. Theo co quan nghlén
citu ung thr quoc 18 (IARC), AFs dugc x€p vio
db¢ 13 nhém 1. gdy ung thit gan & nhifng ngudi by
viém gan B min tinh [2]. Trong nghién cdu cia
W)]lmmc va chng sy (2004), c6 khoz\nU 451y
ngudi s8ng § cic nude dang phdt trién wrén thé
2131 bi phd nhi&m man tinh v6i AFs [3]. pé giam
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khd ning phdi nhiém AFs, Lién minh Chiu Au
(EU) da dua ra giGi han 18i da trén cdc loai ngd
c6c vdi AFs la 4ppb va 2ppb d&i vér AFBI
(Commission regulation (EC) no. 1881/2006). Tuy
nhién, gao la ludng lhl_!c chinh cda Viét Nam, vi
vay dd nhiém doc 18 & ham lugng thip ciing ¢
thé gdy nguy hi€m cho ngudi ti¢u diing (4], Nd&m
m&c giy nhiém trude va sau khi thu hoach lam
dnh hudng dén chilt ugng dic biét 12 & cic nude
nhiét dgi (5, 6). Vi vy, rong nghi&n ctu nay, ti€n
hanh khdo sdt dnh hudng cia nhiét dé vi hoat dé
nu6c [&n su hd hap va sy (8n thit chdt kho (DML)
trén gao bi nhiém A. flavus.

2. Vat Jiéu vi phuong phip nghién cu

2.1. Chiing ném mée va chuéin bj dich huyén
phit

A. flavus duge phin ldp tir lda va duge xdc
dinh kha naing sinh déc t6 AFBI biing sic k)" 18ng
hiéu ning cao HPLC MS/MS. Nim méc duge
nudi ciy tén moi trudng Potatose dextrose agar
(PDA, Himedia, An D) va dugc bdo quin & nhiét
d6 4°C (a1 phong thi nghiém, Trudng Pai hoc
Cong nghiép thye phdm Thanh phd Hé Chi Minh.
A. flavus duge nudi cAy (rén méi trudng PDA &
30°C trong 7 ngdy. Bao uf ni'm dugc thu va pha
lodng trong PBS (M7, do tinh khi€t 98%) va xdc
dlnh $6 blo W bing bubng d&€m héng va ndng dd
cudicling 12 106 bao tir/ml.

2.2. Thu th@p méu gao va xdy dung duong cong
hép thu dp am.

Gao dudc sl dung trong nghién citu nay dugc
13y truc ti€p wr Cong ty TNHH C3 D8, tinh Cin
Tho. vy Hé Thu nam 2019. Hoat dé nudc (aw)
ban dau clia gao dao dong tr 0.68- 0.69a,,. Gao
dugc (i€n hanh chi€u xa v6i lidu luang 11 kgy
(Tlunu tdm cong nghé sinh hoc TP. HG Chi Minh)
d€ tiéu diét bao ¥ v céc vi sinh vt irén gao va
bdo qudn tai nhiét dé 1&r 0-4°C trong qud trinh
thye hign [7].

Cho 50 gam gao chi€u xq vio cdc hi ¢ thé tich
150m! v thém vao chinh xdc 12ml dung dich nuGe
- glycerol (Trung Quéc) c6 cdc hoat dp nudc tir 0.9-
0.995 sau d6 dé & nhiét do 4°C trong 72 gits d€ 8n
dinh hoat dd nudc trong gao. Kiém tra lai hoat d
nurde biing thi€t bi do hoat dé mude EX-200 (Freund
- Nhat Ban) & nhiét d tr 24-26°C. Phuang trinh
lién hé g1l hoat d6 nude (aw) va lugng glycerol 1a:
Y=-0.0015X + 0.9948 (trong d6, X 13 kh&i lugng
glycerol trong 100g nuéc) vdi hé s6 R*=0.9773.

316 $& 18 - Thang 10/2019

2.2. Khdo sdt anh huéng ctia mhigt dp va hoat
¢ musc 1en su hé hdp v 1dn thét chdt kho (DML)
trén gao nhiém A. flavus

80g gao da diéu chinh hoat dd nudc va cho vao
cdc hd thdy tinh véi 1hé tich 350ml c6 niit bong,
sau d6 cho SOp! dich bao & c6 ndng d6 10-6 bao
ti/m) vao chinh gitra, mit (rén clia hil gao va 4 §
nhiét dé (27. 30, 33°C) va hoat 43 nudc (0.90 -
0.99a,). M3i diéu kién thi nghiém dudc lap lai 3
I4n. Ddnh gid 4nh hudng cia cdc y€u (8 khdo sit
1én sy ho hdp, sy t6n thal chdt khd va sy ting
trudng clia 1én sy taing trudng cda A. flavus bing
céch do ham lugng CO, dudc sinh ra hing ngdy
bing miy do (6600 headspace oxygen/ carbon
dioxide analyzer) tai Vién Co dién, cong nghé sau
thu hoach va tinh sy ting trudng cla ndm méc va
t8n thit cd chat kho (DML) theo cong thifc sau:

DML = —RxT__

14.7 x 1000
Trong d6: T 12 (8ng thai gian khio s&t (240 gid),
14.7 12 s8 gam CO, sinh ra trén mdi kilogam hat
twong dng véi 1% DML [8), R 12 15¢ dé hd hdp mbi
gid (mg/kg/h), duge xdc dinh bdi cong thic sau
day:
g
2o (706002)x Vxd
mxt

V6i V Ja thé tich khang khi trong binh, d 13 mat
do CO, (1.977mg/ml). m va ( )a khéi lugng cia
miu (0.08kg) vi thdi gian khao sdt (1 gid).

2.3. Xt ly 56 ligu

S6 liéu dude ddnh gid biing phin mém excel
2019 va phan tich ANOVA 2 yéu 16.

3. Kél qua va ban luin

3.1 Anh huong ciia hoat d§ nuée va nhigt djp
1én (8¢ d§ ting trufng trung binh ciia ndm méc A.
flavus 1rén gao

K&t qui khdo sit dnh hudng cia nhiét dd va
hoat do nudc 1€n sy tang trudng cia A. flavus dude
trinh biy trong Hinh 1. K&t qua thi nghiém cho
lhay, nhiét d§ va hoat dé nude cé anh hudng 1&n
8¢ d§ ting trudng trung binh cia A. flavus sau 5
ngay (p<0.05) (Hinh 1). Nhin chung, khi hoat d8
nudc ting tir 0.93 d€n 0.99a,, thi t8c d§ ting tng
trung binh 3 141 ¢ cdc nhiét 49 déu ting. Tai hoat
d6 nudce 0.93 va 0.96a,, t8c d§ ting trudng trung
binh ting khi nhiét do ting tir 27 d€n 33°C vA nhiét
d8 181 tu cho sy ting trudng cda A. flavus 13 30°C
tai hoat d6 nudc 0.99a,, (15.2%/ngay).
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Hinh 1: Anh hudng cua nhigt d6 vo hoat dé nudc Ién 16c dé tdng tsdng

¢clo A. flavus sau 5 ngdy bdo qudn
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3.2, Anh Iniéng cia hoat dp nuoc va nhigt dp
Ien suhé hap ciia gao bj nhiém A. flavus

Khi ti€n hanh 3y nhi€m nam mée A. flavus lén
gao thi 8¢ dd hé hap ting ding k& qua cdc thii
gian khdo sdt (p<0.05). Nhin chung khi hoat dé
nude ting tir 0.93-0.99a,,, 16ng lugng CO, sinh ra
ting theo thdi gian § 11 cd c4c nhiét dd khao sdt.
Hoat dd nudc 0.93aw c6 16ng lugng khi CO, sinh
ra thip nhat & (1 cd cdc diéu kign nhiét d va ham
ltgng khi nay sinh ra nhiéu nhit & hoat dé nudc
0.99,,. Nhiét do 30°C, hoat 4o nue 0.99a,, 12 didu
kién t8i wu nhit cho t8c 4o hé hap clia nim méc
rén 820 (1728 gCOy/kg tai ngay thit 10) (Hinh 2).

3.3. Anh hutong ciia hoat dp muiic va nhi¢t dp
{en sut ton théat chét kho (DML) ciia gao bi nhiém
A. flavus

Su t6n thdt chil kho trong pao khi ti€n hanh lay
nhi€m ndm méc A. flavus ting ding k€ so véi
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khéng liy nhi&m méc. Khi tang hoat dé nudc thi sy
13n that chdt kho ting dan Ia dat gid tri cao nhal &
hoat d¢ nuSc 0.99a,,. Tai hoat dé nude 0.93a,, sy
18n 1h chdt khé 1 thi'p nhat va ting dan khi ting
nhiét d6 tit 27-33°C. Nhin chung, su 18n thit chat
khé cao nhat & nhiét dd 30°C va hoat dd nudc
0.99aw (56.7 %DML) sav d6 gidm din & cdc nhiét
46 khdo sdt khdc (Hinh 3).

K&l qud nghién cttu ndy gidng vdi cdc nghién
clu trude ddy. Cdc nghién ciu (ruée da bio cdo
riing, nhiét 46 dnh hudng 1&n sy ting trudng cla
nam méc [9-13). C4c nghién ndy cho ding sy ting
trudng cia odm mdc & nhigt dd 6-46°C vi 151 uu
nhdt & khodng nhiét d¢ 35-38°C. DGi véi hoat 4§
nudc, hoat d6 nudc anh hudng rit I6n dén sif ting
trudng cda ndim méc hon so v61 nhiét db. Theo tic
gid Niles va cong su (1985), A. flavus khong ting
irudng & nhigt d6 20°C & 0.85a,, trong suél 30 ngay

Hinh 2: 16ng Iugng khi CO, dudc sinh ra trén gao nhiém ndm A. flavus 8

nhig! dé 27°C (a), 30°C (b) va 33°C (c)

‘ = 400 a } (, 2000 b c
3 ,,// .//
1000 / e
/ s
// 5
0 | 8 — o= 3 5 7 9 10
i '-’3'5673010‘ )23 s 6789102 ! “-\("5“
o N
—093an ——0 962w —0 Paw 0036w 0 960 —0 99aw —0 03w ——0 96a% ——0 99aw
27°C 30°C 3xC

$6 18 - Thang 10/2019 317



TAP CHi CONG THUONG

Hinh 3: Anh hd&ng cla nhiét dé va hogt d nudc Ién su 16n thGt chdt khé (DML)

Irong gao c6 nhiém maéc A. flavus
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{14]. Tuy nhién, ting tru8ng &1 trén gao vi ¢
nhiéu tinh bt (Reddy vi cong sy, 2009) [15). Trén
mdi trudng ndy, ching hinh thinh khudn lac nhanh
vA gdy ra t8n thit chat khd (DML) sé ting cao dic
biét trong diéu kién hoat do nudc va nhiét do ly
wdng (6 30°C va 0.95a,). Theo Marun Castano
(2017), ndm méc ting trudng nhanh hay cham phy
thudc nhiéu vio cd chit va diéu kién moi msding
ting trudng nhu & nhiét dd 250C va 0.95a,, ting
trudng nhanh hon so v61 30°Cva 0.95a,, & trén lda
vl ném m&c 12 loi wta nhiét trung binh (Mesophilic
fungal species)[16]. Hon nifa. theo Marun Castano
(2017), trén gao ndm madc ting trudng va hd hip
ting gip 2 1dn & nhiét 4§ 30°C & hoat A9 nude
khéng duge diéu chinh[16). Piéu nay ¢6 thé do
canh tranh dinh dudng giita céc loai ném mdc hién
dién trong gao (Magan and Aldred, 2007)[17].
Trong thi nghiém nay, c6 méi tuong quan 1dn gitta
syt sinh trudng ctia ndm mac trong qud trinh bio
quén vi {7 1¢ hao hut chat kho. Surhao hut cda chit
khé s& 4nh hudng t8i chat Iuong clia gao. Trong
nghién ctu nay chira rliing, su sinh trung céia nim
mac ting sé din d&€n ting su t&n that chat kho cing
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ting DML. Theo Martin (2017), ham lugng CO,
dugc sinh ra tang Ién khi nhiét d§ 4m va hoat do
nuéc cao (trén gao b nhiém ndm mac). Khi ho hip
tang 1én thi sy t3n thalt chd khé ciing ting rén gao
12 21% va lda la 3.5% (18]. Theo tic gid nay,
85.3% loai A.ﬂ(uius dugce phin lap trén lda va gao
deu sinh ra doc (6 AFB1 v6i hiim lugng 2.5-1979.6
pg/kg va suf t8n thit chat kb ndy ting 1én khi gao
v Ida bi nhi€m A. flavus & nhiét d§ va do &m cao.
Ti 1 18n that chat khd (% DML) & 30°C va 0.95aw
1a 15-20%. Téc gid ndy ciing cho riing, 14t ci
nhimg mu gao i véi lor nim mdc ndy c6 ham
lugng AFBI cao hon gldl han cho phép cda chau
Au § cic loai ngi c8c khac va cdc sin phim c6
n°uyen Jigu wr ngu coe (=2 pg/kg) thim chi khi
1 phén tram sy t8n that chat kho rat thdp 0.2% thi
ham lugng doc 16 rit cao é cde loai ngii c8c. Nguy
cd nhi&m ddc 16 nim méc trong gao do qué trinh
s&n xudt va ch& bign va Ihong qua viéc do ti 1& ho
hap 6 thé duoc st dung dé dv dodn nguy cd
nhiém AFBI uong cic logi luong thue nhu gao.
Ham lwong ddc 18 trén gao cao hon lren lda vi him
lugng dinh dudng cao [19]. Vi vy, cin tdng cudng
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nghién ciu d€ ting d6 an todn cho gao wong qui
trinh bdo qudn. Qua nghién cdu ndy ciing cho thiy,
ngud1 dan nén ap dung bdo quén lia thay cho bao

hé hap, sy t6n that chdt khé (DML) rén gao bi
nhi&m A, flavus trong sut qua trinh bio quan. &
30°C, 0.99aw, lugng CO, sinh ra 1ai ngay tha 10

dat 1728 gCOy/kg; t8ng sy 13n thal chal kho Ja
56.7%. Qua nghién citu nay ciing cho thay. ngudi
din nén dp dung bdo quin gao & nhiét d6 va hoat
d% nude thap dé han ché ndm mdc 1ing trudng va
sinh doc 18 ciing nhu su hao hut chdt khé trong sudt
qué trinh bdo quén m

quin gao dé han ch€ nim mdc ting trudng va sinh
doc 18 trong sudt qud trinh bio quén.

4. K&t ludn

Toc do ting trudng trung binh cda A. flavus b
Anh hudng bdi nhiét dd va hoat dd nudc trong sudt
qud trinh G va § 30°C-0.99a,, Ia 15.2%/ngay. Nhié(
4 va hoat d§ nudc déu &nh hudng 1&n qud trinh

L cdm on:
Trudng Pai hoc Cong nghiép thitc phdm TP. H6 Chi Minh dd hé trg toan bj kinh phi ciing nhu
cdc dung cu, thiél bj dé' nhém hoan thanh dé tai nghién citu 16t nhat cé thé.
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ABSTRACT:

This study is to evaluate effects of temperatures (27, 30, 33°C) and water activities (0.93,
0.96, 0.99aw) on the respiratory (R) and dry maiter losses (DML) on Aspergillus flavus
(A. flavus) contaminated rice. The result shows that at 30°C and 0.9%9aw there was significant
effect on fungal growth rate and the maximum growth rate was 15.2%/day. 1n additiom, the co,
level produced during respiratory was 1728 CO,/kg at 10th day and dry matter losses (DML)
was 56.7%. This study also shows that rice should be stored in low temperatres and water
activities 10 avoid fungal growth and mycotoxin production during the rice storage.

Tir khéa: Temperature, water activity, Aspergillus flavus, rice, growth rate, respiratory, dry
matter losses (DML).
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