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Table 2

AT producltivily of A.flavus

(121 strains)

Toxin
Productivity
ARl (ELISA)

No., of

Toxin Producer itiwm formalian
in 121 sirains jin 121 sirains

No., of Sclero-

~ >80 ppb T 46(38%) 275(19%)
e 79750721 _1a(12%) T(6%)

N T TeG(ezwy L Termy
) (lotal) (86 72%) (39 32%)

- D 35 (égz) 18 (15%)

S ——

ND

Not detected
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Table 3

AF productivily of A

ATavus  (in 24 siraing)
TRAER AR S AT AT T AT i R —"*“‘*“*':-(':&-w‘ur T T T e et A i ot A DS b A T T 1 A B TR
No. ol Taxin Produclion
source I glrain d  Place & Monlh GARRYCBLESA D
oA 2 T Phyaphullabal, field | >80 (1) Bolura (1)
e ] MUl /89 o o LA O DN
i " 2 Lopburi, Silo 280 (2> | "t (1)
e o ) (Jul/89) . R
I :TY _3 TTIPPE, field (Jul/89y | ND (ay ] v (1)
b4 hepbury, field 1 >80 (2y v -
N e dQJul/89) 11 (1 " -
- — ND (1D " Rl
Dusi 4 Pakchagg, middleman 3 (1) (1)
wodown (Jul/89) _ND (3 "3
Maize 2 Chiang Rai, farmer'sl 8 (1) " -
L ' _I"Ear" Store house ND (1) (L)
_ (Jul/89)
Maize | 1 PPR, kepl in farmer 38 (1) " -
N "¥ar" Store house :
(Jul/89)
Maize 6 PPB, "Ear" kepti in | »80 (3 ED
' the field (Jul/89) 38 (1) " -
- ND (2) B (1
R Total 24 .
- - ( ) show the number of strain
Remarks Toxin producer (in 24 straing)
280 as sirong strong, 8 (334
7av21 medium medium 3 (13%)
20™ weak veak 3 (132

No toxin 10 (42%)
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Sources
A from Air
B : from Soil
¢ : from Maize

Morphology

Sc Scléro{ium
S¢ (+) olitite
(++) o omedium

(+++) Domany

Color

0Y  : orange yellow

OYP : pale orange vellow
OYD : dark orange yellow

OYB : brownish orange vellow
Br : brown . '

Scleroc (Sclerotium)
+ r little
4+ c omedium
+++ 1 many

UV-FL (check fluoressent of ARPA petri dish under UV

~ : Qanndt identified colony
+ : slightly can identified colony
E: . clearly can identified colony

Imnunoe assey
>80 : more than 80 ppb, ca. 5007600 ppb
»80 ; more than 8C ppb, ca. 2507300 ppb
> 80 : nearly 80 ppb :
ND : not detectied

TLC qualitative test

: strong ltoxin producibilily

+ 4+
4 : medium toxin productivity
+ ! weak toxin productivity

ND : not delected
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Aflatoxin contenl in stored maize by me:

, : : cans of gasse
Code No. II11-1-(3) (MIC/IV/89) ! of jmmununoassey
Code No. 111-2-(1)-B

lnp ithe preiiminary ammonia trealmenl and sioring lest  of  wol
maize, inleresting but incomprehensible  phenomend, chanpging
aflatoxin conlent was observed in the no treatlmenl, . viz,
aflatoxin. contenl showed highest in the cariy stage of storing,
then gradually or suddenly decrcased during siorink- )

10. confirm 1hese phenomena, storing tesl was made on  various
moisture content of maize by laboraloery scale.

In his r71eporl, relationship between BGYF and ELISA for AFBI,
determination wiltl, alsg, be discussed. ’

Materials and metlthods

Suwan - 1, typical Thai variely, cultivated al the Phrapultabat
Field Creops JExperiment Station in 1989, was used in lhis
experiment. Four lols of maize samples, one handshelled and
three machine shelled werce prepared. Their initial moisture
conlent were ©  23.0% (P-22), 11.9% (P-20), 28.7% (P-28) and
20.5% (P=29), respeclively, when storing lest was started. QOne
lot sample, 60 Kg. of shelled maize was divided into 24 cottan
bags. Ten bags among lhem were kept in the laboratory and rest

were stored in the semi-ouldoor stovage of the workshop building
at Lhe cenire,

Details of sample preparation of each lal were,; (1) P-22,
harvesled and handshelled at Phraputiabat FCES, (2)y P-26,
.shelled by machine and store for one week in a gunny bag as very
‘wel condition, then dried in the sun before sloring, {3 P-28,
shelled by machine and store immediately, (4) P~-29, same maize

of P-28 was kept in the gunny bag for overnight then started
storing.

Three hundred grams of maize from each lol was exiracted at every
week and determined moislure content by means of the Single
Kernel Moisture Meler, CTR-160-A (Shizuoka “Seiki Co., Lid.,
Japan), then dried in the sun. The maize samples were tested on
fungi (A.flavus and olhers) by agar test, germination ratio, BGYF
and aflatoxin Bl (AFB1) by means of ELISA as mentioned below;

(1) Agar test : A hundred gram of Kernels of each sample was
taken to 100m! volume of evlenmyer flask having glass stopper
and sterilized surface of kernels with 50.ml. of 3% NaOCl
solution for one minute by vigorous shake. Discard NaOC]
followed by washing with sterilized water for several times .
A hundred sterilized kernels were placed on the petri dish

PDA-Ilose Bengal media (five kernels in & petri

containing
ipcubated at 27 C for 3-5 days. Count number of

dish), then



5 and -other fungi, and express s
me, germination ratio was -also

infected kernels on AL
percont. At the sam
pbserved. ' . -

(23 BGYTF : Fach maize samples were ground by means. of RIETCH  MZ-1
atmizer using 2 mm seive.  The gril maize sample was  pul
into -black wval (33x38 cm) in fiat and exposuved “ynder UV
ray, 366 nm of wavelength, in the dark box. Count number  of
BGYF particles and eXpress average “number ~of lriplicatle
measuremenlts. ) o _ : . ‘

(93 EL1SA . Powdered majze samples used “for BGYFP test  were
reground by means of same atmizer -using 1 amm seive.
Aflatoxin Bl was determined by the UBE ElaA AFB -KiT which
Wiilize the monoclonal antibody reacting with enly aflaloxin
Bl.

-
-

Lay
g

Results and discussion

Table 1 = 4 show the analytical data of maize stoved in vavious
moisture content and Figure 1 and 2 show the changes-of moisture
content in maize during 10 weeks_storing.' The moisture contenl
of wet maize samples, P-22, P-28 and. P-29, were gradvally
decreased during storing and finally reached . to 13 to 16 %, even
lhe experiment started from late rainy sedason.  However, Lhere
was not much changes in moisture content of dried maize sampltes,
P-26G, during storing. BGYF count and afiatoxin Bl (AFBL} content
in the samples determined by FELISA were shown in table t - 4.
P-22, handshelled wet wmaize, showed  very low BGYF and AFBl  in
balh labordtory and semi-outdoor storing even long lerm storage.
However, -P-26, P-28 and P-29 showed very high BGYF and AFBIl

Ed

during storing, -especially in P-28 and P-29. Their initial
meisture content condition of storing were a littte different
before start, but all samples were machine shelled. The

differences of BGYF and AFB1 content among the four series might
be due to the shelling method, initial moisture content and

pretreatment before sforing.

Figure 3 and 4 shows the changes of AFBl] content in maize stored
at different place, laboratery and semi-outdoor. In lhe
laboratory storing, P-28 and P-29 showved considerably high AFBI
content after few days store and reached peak afler one month,
then decreased gradually. However, finally. AFBI content in P~-29
was increased again, .

in the semi-outdoor storing, clear phenomena was not obsecrved
among  P-28 and 29. It seems to be increased high AFBI in P-29
at  early stage of 'storing, i1f the AFB1 content at the end of
storing (20/0ct.) was neglected, due o sampling or analysis
error. In case of P-26, the condition of sample preparalion was
very severe before storing, viz, wel maize sample was kept in the
gunny bag for one week after shelled ‘by machine and dried in Llhe
sun, then stored in the cotton bags in both laboratory and semi-
outdoor storage. However, AFBI .content in P-26 was less than
that of p-28 and 29. It-was_obéerved thalt maximum lemperature in
the gunny bag in pretrecatment during a week was elevaled to 54 C.
It may not be able to say exactly, but high temperature before
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sEoripﬂ in the gunny bag might be affected on lhe production of
A¥B1 in thal period.

P"QE. handshelled maize could be siored safelv  cven in high
moisture contenlt. This suggest that mechanical damage in maize
is'one of the biggesl faclor for aflatoxin contaminatian.

In this experiment, BCGYF tcst was applied along with ELISA for
analyzing aflatoxin in the maize samples. However, the clear
relation between DBGYF count and AFB! contenl by ELISA- in  the
samples was not found. 1l is necesssary to continue {furthev
study for lhe BGYF test.
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Table . 1 _ _ e
Analylical data of slorcd-maize (pﬁzz)

A flavus Olher% (A, nig) Germlnat1on
. : : G- 2200 S Q7%
22/Sep| M/C: 283.0 + 2. 88 (%) - Cin 700 kernels) :

: AFBL (ELISA) ! ND(ppb)  BGYF. 0.

Siored at sample preép. Iim. Stoled at Annex BldF

“Moist . | FUNGL Kerm'tn  M/C | FUNGL . Kerm'din
B “AFB. ppb  IA.f1 bther| BGYF AFB__ A f1 _pther| BGYF
b5/Sep| 21.2+2.09 |7 193 | .99 {21.6+1.41 | 4 96 . 95
_ : , - B " _
] ND _ R 0 ND Sl 0
29/Se%m21.3ﬁ1.46. 6 |96 | 100 | 21.2+1.31 | 4 97 100
ND 0 SND Ll 0
06/0ct 20.2+0.96 1 -4 1 98 o 20.2:0.89 3 73 o
{3/0ct 19.0%1.13 | 9 |98 |+ .~ [17.7+1.16 |11 1986 | = . °
o 1o P2y R ’ 3) )

_ - ND - 0 " ND e . .0
20/0ct] 19.3+0.75 8 |94 90 | 18.0+0.88 7 54 g4
o - (1) : L ' 1 ' (2) .

ND 01 ND ' 4
p7/0ct] 18.6+0.99 | 11 69 | 82 116.6£0.85 |16 81 86
. I T R 1 (1) -
ND - . 0 | ND 2
03/Novl 17.6+1.17 | 6 | 96 91 [°15.740.95 | 13 86 91
: ' ' 2y 1 RS ' : 2yt
-~ ND . - 0 - ND - - 0|
10/Novl 16.9x1.10 | 2 101 88 1 14,9+0.98 4 87 83
(2 | ] (4) |
ND -~ NE 0] ND s . 0
17/Nov] 16.7+0.82 4 | 72 83 | 14.720.63 3 9% - 87
10.8 : 1 9.3 . - 0
b 4/Nov] 16.0+0.80 | 6 198 78 113.940.85 3 199 88
(2) ' (2) -
. 6.3 - 0- 6.3 - : 1
01/Dec] 15.3+0.80 ] 6 | 84 62 | 13.0£0.80 | 12 88 .74
- (3 1 -
11 ol 5.3 . (3) 0
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Table 2

Analylical data of stored maize (p—-26)

M/C: 11.9 + 1.32(%)

A.{lavus Other(A?ﬁTE&r) Germ' in

18
{in

34

100 kernels)

25

%

CAFBY (ELISAY @ 18(ppb) BGYF : 132 o
JStore al Sample prepn., Rm tore at Annex Bldg. i
Moist. | FUNGI _ Germ'tn M/C FUNGI ~ Germ'tn
1 AFB A.f1 other| BGYF AFD .1 lother] BGYF
n7/0ct]11.3+0.83 {21 |21 | g 111.3+0.88 119 129 1 19
B : : ' (4) 4) N
Y R -1 62 1 . 48 1 139
03/Nov| 11.7+0.78 | 18 | 38 29 1 11.620.72 | 17 46 14
3 . (10) ] . (12) :
- 46 . | 57 35 : 60
10/Novl 12.7+1.17 125 |51 21 112.5+1.01 114 28 13
. L@ - iR -
25 163 30 157
17/Nov| 12.8+0.82 | 24 ] 64 19 1 12.5+0,76 1 15 | 51 14
: _ (5) { %~ ~ - (31)
B | 19 a7 12 - 78
D 4/Nov| 12.620.90 | 28 |63 13 §12.0+0.89 125 46 12 ]
: (9) (4)
. 20 113 34 54
01/Dec| 12.6+0.73 |23 163 1 22 111.8+¢0.71 119 19 42
' (22) (16) |
42 246 18 264
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Table 3

Analytical data of stored majze (p-28)
A.{lavus Others(A.mig) Germination
_ 1 225 99%
8/SepM/C: 28.7+3.93(%)  (In-200 Kernels) :
FB1 (ELISA): ND(ppb) BGYF:Q 5 o
Store at Sample prep. Rm, Store at Annex Didg.- - .- .
Moist FUNGI  Germ'tn M/C: FUNGL = gGerm'tn
AFB ~ IA.fl Otiher| BGYE AFB WA, f]l Diher{ BGYF |
02/0¢c1] 26.0+2.50 | 45 89 1 26.742.36 | 656 73 o
' 1 4.3 . 72 CND - 102
06/0ct 24.5+3.53 | 96 48 . 23.5+2.30 159 76
. 62 B 228 {38 _ ' {116
13/0ctl 20.1¢2.04 | 86 | 106 1 20.0+1.55 | 99 126 |
' R : (6) . (62)
130 . 49 128 : 94
20/0ct] 20.0+1.58 | 658 | 69 35 | 19.5+1.34 | 64 71 37
' : (42) : ; (51> -
B 344 . ~ 182 168 . 313
R7/0ct] 18.9+41.06 [ 59 51 - 21 | 17.341.10 | 64 | 47 .32
_ (3 L ' (31) :
. 220 . L 264 149 L 278 |
03/Nov| 17.7+1.36 | 74 74 3 15.5¢1.29 | 59 | 78~ 29
- (39) (45) -
o 265, : ' 181 178 R 186
10/Nov] 17.8+1.34 | 76 52 | 30 1 16.640.94 |75 |62 29
' (32) _ . (42)
. 198 B 439 250 ] 397
17/Nov| 16.9+1.00 | 62 76 . 30 | 15.3+0,78 | 60. | 85 35
' (36) I - L o ' (43)
274 . ' 187 2156 : 181
P4/Nov| 16.1+0,94 ] 61 83 22 114.820.89 | 67 3 29
N (39) - 1(48)
201 168 145 212
01/Dec| 15.8+0.73 1 90 86 231 13,.7+0.73 1 90 94 28
o (57) _ (78)
226 - 330 261 391
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Table 4
Analytiical daﬁa of stored maize (p-29)

A.flavus Others (A.nig)Germination
e 41 176 99.5%
P9/SepM/C: 20.5+2.46% (in 200 Xernels)
AEDBY (ELISA): NB(ppb) BGYF: 0
Store at sample prep. Rm_ | Store at Annex Bldg.
02/0clt] 19.4+1.53 | 89 38 20.0+1.75 1 80 50
93 - 61l 65 . 4
0G6/0ct] 18.8+1.66 { 80 63 119.4+0.84 | 74 60
' ' - 232 90 288 B _ 25
13/Ccil 18.5+0.83 | 89 172 | 118.0+1.33 1 80 88
' : (1003 (21)
. 425 : 43 413 5 15 |
20/Oct 18.2+1,01 | Gb 66 601 17.6+0.94 | 67 74 68
(45) (47) :
450 43 118 43
2 7/0ct 17.42£0.72 ] 60 62 51 16.1+20.76 1 81 61 53]
: (39) (34)

- : 488 38 376 20
03 /Nov| 16.8:0.57 | 95 67 46 1 14.7+0.83 | 57 74 60
: (47) : (34)

168 34 275 27

10/MNov| 16,.3+0.65 | 66 67 55 1 14.8+0.92 | 70 70 60
(43)

: 281 21 245 26

17/Novl 16.3+0.68 § 65 73 59 114.5+0.62 | 61 64 64
(54) £37)

250 19 220 : g

11/ Dec] 14.920.71 | 90 67 50 ] 13.0+0.65 | 84 85 54
_ (49D - (67)

532 | ) 161 228 160
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Water Activity of Thal Malze and Growlh of A.flavus
Code No. 111-1-(3) (MIC/N/89) ,

The term of water aclivity (Aw) is olten used in the field  of
microbilogical stludy of food, Moisture in food is classified
into two categories, free and bond water. The free waler in food
is utilizable by . micro-organisms but_”the bond - water which
combineéd with some components in food is not wuseful {for the
growth of microorganisms. Aw of food is different even in -same
moisture contenl due to the different amount of free and bond

water. - In  the field ol microbiological study or  food
preservation, the amount of free waler, in another word Aw, is
essentially importan{ because of the growth of fungi or
bacterials in food has very close relation with it. .

Theoretically, Aw is expressed as P/Po - in which ©Po is the
vapor pressure of pure water and P is the vapor pressure from the
material. - However, Aw of the material «can, genervally, be

measured the relative humidily occured from the malerial using
the airtight container devised with relative humidity meler.

Materials and methods

Firstly, a hundred samples of maize kernel. Suwan=1,. freshly
harvested at the Phraputtabal Field Crops Experiment Station in
October, 1989, varied moisture content from 41.64 to 8.70% were
prepared. - To measure the Aw, Av-Wert-Messer {(Durotherm,
Y. Germany), a kind of the ‘hair hygrometer, airtight container
type, was used for the purpose. . :

The Aw meter filled with maize kernels was kept in 25 C incubator
for one hour until -reaching to equilibrium humidity. On  the
other . hand, - about 10 g. of same batch sample used for. Aw
measurement was crushed by Kett grain miller and determined total
moisture content, dried at 135 C for 3 hours .using aluminum
container. To observe growing of A.flavus in maize, various Aw
maize - samples ranging from 1.060 to 0.43, wvere. selected. About
100 g. of maize sample was taken to 300 ml volume of erlenmyer
flask and inoculated A.flavus spore by a wire hook. After mixed

well, the flask was kept in 28 C incubator for a week.

Resul ts and discussion

Figure 1 shows the relation betlween Aw and total moisture content
in maize and Table 1 shows the growing of A,flavus on various - Aw
of maize, As can be seen from Figure 1, very clear relation
between Aw and total moislure content of 'maize -was observed.
Table 1 shows the degree of infection in various Aw of maize at 7
days after inoculated A.flavus spores. In case of high Aw maize,
1.0 - 9.4, as total moisture content 41 - 22X, = the growth of
A.flavus was very high. Aw ranging from 0.93 to 0.85, total
moigture content 20 - 18%, shows the moderate attack by A.flavus,
but below Aw 0.85, less than 18% total moistire content, infected
kernels - were not observed even 7 days incubated. .. This resulls
suggested that freshly harvested and shelled maize should be

dried immediately to below Aw 0.85, less than 18% total moisture
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contenl 'so Lhal they can be slored safely against A, flavus attack
within 7 days or more,. However, this allowance period by
A.flavugs altack was measured only al 7 days after inoculation.
So0, il is necessary to continue and repcat experiment from more
shorler and longer lo estimate minimum allowance period against

A.flavus allack,
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Table |
The growth of A flaves -on variovs Aw of Xernels afver
inoculated for T days at 28 °C
i e T wileve whThares
‘Iidb~_“"1;1¥ﬂﬁﬁmiw"m5fﬂ3 T 0,8§"m_ -
0. 99 14+t 0.'93 - 0. 82 -
0.9ttt 0. 92 t4 0.81 -
0,98 Hhd 0, 92 - 080 -
0, 98" - 0.9 i 0. 78 -
097 4t 0,91 - 0. 76 -
0,97 4+t 0. 90 t g. 15 -
0.97 ++ 0. 90 - b, 14 -
ERTE - . 89 H 068 -
0.95  +tt 0. 39 : 0. 68 -
6, 36 4 0. 89 - 0,62 -
0,95 444 0, 838 - 0. 58 -
6,95 4+t 0. 81 1 0,43 -
0,95 ++ {. 81 -
0,95 4 0. 86 -
0. 94 +++ 0.85 +
0. 94 t1 0,85 -
0. 94 - 0, 84 -
t germinaled + I~2 lernels it highly
| ' infected infected
-~ pe infect t+ few - ternels g4t all kernels
infected infected

— 231 —



Equilibrium Moisture Conlenl of Thai Maize and Growth of A.flavus
Code No. ITI1I-1-(3) (M{C/VKSQ) : :

Moisture contenl in maizea is_largety:iniluenced- by . surrounding
humidity during drying or staring pProcess. Drying of wel maize
will not be able to achive in high humid condition and - finally
molds grow on theé grain, while well dried maize will absorb water
when lefl il in high humid condition for a long Llime and  grain
might be conlaminated by molds. . _— - . ,

When maize, both wel and dry, were kept under ‘the fixed, constant
humidity for a long time, finally moisture content of maize reach
Lo eQuilibrium_IDr the humidity which defined as the cquilibrium
moisture contents of maize. . Accordingly, il is gquile necessavy
to pay attitention on surrounding humidily for effeclive drving or
string of maize without problems, especially contamination by

A.flavus.

Materials and methods

A maize variety, Suwan 1, boih wet and dried, were sterilized by
ethylene oxide gas by means of SEMIMEL-502 CIKIKEN Co. Ltd.,

Japan)} for 5 hours using air-permiable bag. Initial moisture
content, .both wet and dried maize far the experiment, were 33.8
and 11.6%, regspectively. Beside, about 2 litres of five Kinds

of satulated inovganic salt solution, KNO3, KC1, KBr, NaCl and Ki
were prepared wilh sterilized water which can. make 92.6, 84.2,
78.6, 75.5 and 70.2% of relative humidily in the closed airtight
“container, respeciively. For-a series of selected humidity, 8
glass bottles ¢airtight), altogether 40 bottles for 5 kinds
humidity, are regquired in this experiment.

A satulated solution was divided egually into. 8 bottles having
rubber'gasket, then a.mini stainless perforated support was setl
in each bottle. Aboul 20 sterilized maize kernels, balh wet and
dried, were put to two sterilized small petri dishes {(ca. 4 cm )
as single layer separately. Bolh petri dishes conlaining wet and
dry maize were set on the support in a bottle, closed with lid
tightly, then kept in the 25 C incubator. After the scheduled
period (1, 3, 5, 7, 8 and 9 weeks), one botlle in each humidity
candition taken cut from the incubator and measure the moisture
content in maize at 135 C {for 3 hours.

For the last bottle (after reached equilibrium) a wire hook of
A.flavus spore was inoculated to maize in ecach petri dishes and
put back to the bottles. Keep the bottles again in Lhe incubator
for a week, then observed growth of A.flavus.

Results and discussion

Figure -1 shows the equilibrium moisture contenl curves started
from both wel and dried maize. Changes of the moisture content
of maize during absorb or release waler were shown -in Table 1 and
illustrated in figure 2 -and 3, absorbh and release water
separalely. - Both moisture absorbed by dried maize or relecased
from wet maize were dramatically changed during first week in the
all series, then gradually changed depending oOnR the period
prolonged. 1t would scems to be reached equilibrium after 9
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woeoks exoeepl in case of KNOJ (92.62% [BH» and KC1 (84.2% Ri). The
exceplions were stopped the experiment, duce to indistinct growing
of fungi. .
Also,  same  fruclualions were found in the moislure contenl in
cach - seirtes bul il inay be due Lo the individual variances among
the Kernels of maize samples. .

A.flavus  inoculalion lest showed positive in high humidity
sevies, such as KNO3 and KCl. In KNO3 (82.6% RH) series, all
dried brokens and whole Kernels were infected after a week, and
in KC1 (84.2% RIY scries, 9 dried broken kernels were infecled
among 22 kernels,

This study is still undergoing and will be conlinued in this
COmMing crop scason.,
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Figure 1

Equlibrium Moisture Content

of Malize, Suwan-—1
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Table 1

Bguilibrium Moisture Content of Maize, Suwan 'l

- 235 —

. ook 1.0 1 1 3 178 17 8 g
Gatuiate Fode Slariwze (we [w7e Wz /e | mze [ Fuid
Sa}t 25 31 14 28 12 19| 26
Solutlion 1 0cl | Oct | Nov { Ngv { Dec¢ | Dec | Dee _
- 89 189 189 |89 189 |89 |89 )
—_— 7day (+)
KNO3 D {11.59019.62(19.37(19.62 ~% nB
92 6% RI _ D
' W 33,7502 0821 .41[21.33| - | 28/28
KC1 . D 11.5916.5305.7216.10015.64 -*  Rlday(+
84.2% RU - DB
W_B3.7608.08017.3417.26016.97 -% 9/22
KBr D [11.59016.68/14.0312.6614.6815.2216.13]
80-8% RH. H - -
W 33.?517.0016.0113.7416.1216.4316.03 R
NaGl D (11.59114.5414.0813.96(13.8814,23i4.02
75 .5% RH )
¥WoOoI33.765116.931015.2115.05014.87)14.59(14. 87
K1 D {i1.5913.7313.0504.7812.72)12.9712.80]
70, 2% RY
- Wooi19.75114.87[14.4416,98/13.66[13.9713.70
i
D : start with dried sample
W start with wet sample
4 Molded
DW: Dried whaoales
DB: Dried brokens



Figure 2

Changes of Moisture Content
in Maize Stored at Various

Humidity (s_'t"a rt from dr v maize)’
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