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SUMMARY

I. Title

Development of Prevention Technology of Aflatoxin Contamination to Ensure Safety of

Kimchi for Export

II. Research Outcomes Performance vs. Targets

O Investigation of the current status of aflatoxin contamination in raw ingredients and
kimchi for export: 500 cases completed

O Development of technology for preventing aflatoxin contamination in kimchi for export:
1 case of patent application completed

O Safety management manual for the manufacture of kimchi for export: 1 case of

publication completed

IM. Objectives and Significance of Research

O Aflatoxin in foods is highly hazardous in the aspects of frequency and toxicity, and its
management criteria have been strengthened in and outside the country; recently, the
Ministry of Health, Labor, and Welfare of Japan announced a policy, i.e., the test for
aflatoxin would be strengthened when importing processed foods (2012.03.30).

O The Japanese government has performed Inspection Order only for aflatoxin—producing
ingredients such as red pepper powder and peanuts, but it changed the guidelines by
expanding the test targets for Inspection Order to processed foods containing
aflatoxin—producing ingredients such as kimchi, gochujang (red pepper paste), and salted
seafood as of April 2012; thus, Korean processed foods are expected to be affected in
general.

O As the largest export market for kimchi, Japan is causing confusion in the industry
with “Compulsory Aflatoxin Inspection”; studies on this area are urgent because there
are no fundamental data on related areas including the current status of aflatoxin
detected in kimchi.

O Thus, there is a need to develop technology that can prevent aflatoxin contamination in
kimchi products by investigating the current status of aflatoxin contamination in raw
ingredients and final kimchi products and by finding out the causes of contamination to

ensure the safety of exported kimchi.



IV. Scope and Contents of Research

O Establishment of method of analyzing aflatoxin in kimchi

O Investigation of the current status of aflatoxin contamination in raw ingredients and
kimchi for export by season

O Determination of the causes of aflatoxin contamination in raw ingredients and kimchi
for export

O Development of technology for preventing aflatoxin contamination in raw ingredients and
kimchi for export

O Development of aflatoxin safety management manual for ensuring the safety of kimchi
for export

O Preparation of National Quality and Safety Certification for the quality assurance of

kimchi for export

V. Results of Research

1. Establishment of method of analyzing aflatoxin in kimchi

— The applicability of ELISA kit, which is currently available in the market, was exam-
ined as a screening method for the analysis of aflatoxin in kimchi and raw ingredients
(qualitative: Reveal®, Agri-Screen®/quantitative: Veratox®).

- Extraction solvents and methods were examined according to AOAC and Korean Food
Standards Codex to establish sample pretreatment conditions. For the pretreatment for
extracting aflatoxin in kimchi raw ingredients and final products, 70% methanol with
196 NaCl was selected as extraction solvent for raw ingredients and 709 methanol for
final kimchi products. Ultrasonic extractor was selected as extraction method.

- The u—HPLC/FLD instrumental analysis conditions were established for the fast analy-
sis of aflatoxins.

- A validation test was performed for the established analytical method by calculating
the linearity of calibration curve, limit of detection (LOD), limit of quantitation (LOQ),
reproducibility, and yield according to the FDA guidelines.

2. Investigation of the current status of aflatoxin contamination in raw ingredients
and kimchi for export by season
- Investigation of the current status of aflatoxin contamination in raw ingredients and
exported kimchi as final product
* The current status of companies manufacturing kimchi for export was confirmed by
KFDA statistical data, wherein the current export status by type and origin of raw
ingredients used was identified.

* A total of 51 kinds of raw ingredients and exported kimchi as final product (16 kinds

_10_



of kimchi, 35 kinds of raw ingredients) were collected and analyzed for
physicochemical and microbiological quality characteristics as well as aflatoxin
contamination.

* A total of 149 raw ingredients and final kimchi products in the market (21 kinds of
kimchi, 103 kinds of red pepper powder, 25 kinds of other raw ingredients) were
collected and analyzed for physicochemical and microbiological quality characteristics
as well as aflatoxin contamination.

- Investigation of the current status of aflatoxin contamination in raw ingredients and
kimchi for export by season

e A total of 195 kinds of raw ingredients of kimchi by season (138 kinds of dried red
pepper and red pepper powder, 57 kinds of other raw ingredients) were collected and
identified for quality characteristics (moisture, general bacteria, lactic acid bacteria,
yeast/fungi) and analyzed for aflatoxin contamination. The results showed that
aflatoxin B1 was detected in 32 out of 195 raw ingredients (16.4%), among which 26
were dried red pepper and red pepper powder. Among the aflatoxin-contaminated raw
ingredients, 12 kinds of red pepper powder were contaminated at concentration of 0.09
~256 ug/kg; all were identified to fall below the Korean Food Code criteria
(fermented soybean products and red pepper powder and curry powder, aflatoxin B; of
less than 10 pg/kg).

A total of 87 kimchi products by season were collected and tested for physicochemical

(moisture, pH, acidity, salinity) and microbiological (general bacteria, lactic acid
bacteria, yeast/fungi) quality characteristics, and then analyzed for aflatoxin
contamination. As a result, aflatoxin Blwas detected in 8 out of 63 kinds, but all of
them were identified to fall out below than LOD.

3. Determination of the causes of aflatoxin contamination in raw ingredients and kimchi for
export
- Investigation of the current status of aflatoxin contamination in the manufacturing
process and environment of kimchi for export

* 6 companies manufacturing kimchi for export were selected, and 18 kinds of samples
by manufacturing process (3 steps) were collected.

» Samples by process were analyzed for physicochemical and microbiological quality
characteristics and for aflatoxin content to determine the presence of contamination.
The aflatoxin content analysis in samples by process found no aflatoxin contamination
in all 18 samples, which was consistent with the result of microbiological
characteristics. Thus, samples by process produced in companies manufacturing kimchi
for export only were confirmed to have no aflatoxin contamination.

- Investigation of the current status of aflatoxin contamination during the storage and
distribution of kimchi

* The production of aflatoxin and 1its contents were analyzed by inoculating
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aflatoxin—producing strains (Aspergillus flavus and A. parasiticus mixture) onto red
pepper powder under storage conditions of 25°C, 35°C, 37°C, and same RH 75%. By
storage temperature (25, 35, and 37°C), the average total aflatoxins produced during
the storage period were 6.2, 7.6, and 3.5 pg/kg, respectively, showing the highest
aflatoxin production at 35°C.

e The aflatoxin contamination of kimchi was examined by packaging type (content,
material) and distribution type (online, offline). Aflatoxin contamination of kimchi
products by packaging type was detected in 8 products, including 2 kinds of PET
packaging (<LOD), 1 kind of PE pouch packaging (0.02 ng/kg), 4 kinds of small-sized
packaging (<LOD), and 1 kind of large-sized packaging (0.02 ng/kg). In the package
content of PET and PE pouch, aflatoxin contamination was detected in 7 kinds of
small-sized packaging products, suggesting the need for control in the packaging
process. By type of distribution of kimchi products, aflatoxin contamination was found
in 7 kinds of products sold offline (large supermarket) and in 1 Kkind sold online
(Internet). Although the frequency of contamination was higher in products distributed
through large supermarkets than Internet-distributed ones, aflatoxin contamination was
confirmed to be seldom detected in most products.

- Determination of the causes of aflatoxin contamination in kimchi

» Aflatoxin content was monitored in samples of raw ingredients and final kimchi
products and samples by manufacturing process, with the results showing aflatoxin
contamination in dried red pepper and red pepper powder. The presence and amount
of aflatoxin were identified by storage conditions after the treatment of
aflatoxin—producing strains; the amount of production was different at RH 75%, but
aflatoxin was produced at 25, 35, and 37°C.

4. Development of technology for preventing aflatoxin contamination in kimchi for
export
- Setting up the storage conditions for raw ingredients to inhibit the production of
aflatoxin

*To set up the storage condition for raw ingredients of kimchi to inhibit aflatoxin
production, samples of red pepper powder vulnerable to aflatoxin contamination were
inoculated with aflatoxin—producing strains and stored at different temperature and
humidity conditions and monitored for aflatoxin content change.

* When contaminated by A. Aavus and stored at different temperature (10, 25, and 35°C)
and humidity (RH 35, 55, and 75%) conditions, aflatoxin B; was detected. At the
same temperature (25°C) with lower humidity, aflatoxin B; greatly decreased as the
storage period increased; it was not detected on the 7th day of storage. At the same
humidity (RH 75%) condition, aflatoxin production increased with higher temperature,
and it was highest at 35°C.

» When contaminated by A. parasiticus and stored at different temperature (10, 25, and
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35°C) and humidity (RH 35, 55, and 75%) conditions, aflatoxin B, B, Gi, and G2 were
all detected. Total aflatoxin production was higher in A. parasiticus inoculation
compared to A. flavus and was particularly more than 10 times higher in the case of
aflatoxin B;. The effect of humidity at the same temperature (25°C) showed that
production was highest at RH 5595, and that it didn’t decrease as the storage period
increased. Production by temperature at the same humidity (RH 75%) was higher at
25°C and similar at 10°C and 35°C.

Therefore, aflatoxin contamination could be prevented by storage below 10°C in case
of A. flavus contamination. Since aflatoxin content tended to increase by the number
of bacteria produced in case of A. parasiticus contamination, initial contamination
should be prevented, and storage should be done at lower temperature and below RH
50%.

Analysis of inhibitory and reducing effects on aflatoxin production in raw ingredients
and final kimchi products

To analyze the inhibitory and reducing effects on aflatoxin production in raw
ingredients and kimchi products, samples of red pepper powder vulnerable to
contamination, kimchi seasonings containing red pepper powder, and kimchi products
were inoculated with A. parasiticus, which can produce higher amount of aflatoxin;
after physical (infrared light, UV, gamma ray), chemical (organic acid, grapefruit seed
extract), and microbiological (lactic acid bacteria) treatments, the number of A.
parasiticus and aflatoxin content changes were analyzed.

The spore suspension of aflatoxin—producing A. parasiticus was inoculated onto
sterilized red pepper powder and incubated at 30°C for 16 hours or 96 hours, and then
treated with infrared light (230V, 2000W) for 1, 2, or 3 minutes to monitor the
changes in the number of A. parasiticus and aflatoxin content. The number of A.
parasiticus was 4 or 8 log CFU/g depending on the incubation time, decreasing to 2
log CFU/g after 1-minute irradiation of infrared light; it was not detected after at
least 2 minutes of irradiation. The aflatoxin content differed in its decrease rate
depending on the degree of initial contamination, and the total aflatoxin content was
decreased mainly by the decrease in aflatoxin By and G; depending on the time of
infrared light irradiation. The overall reduction rate after 3 minutes of infrared light
irradiation was about 7.7% at low concentration (441 pg/kg) and 11.5% at high
concentration (111.2 ng/kg).

For the analysis of inhibitory and reducing effects on aflatoxin production, UV-LED
(275 nm) apparatus was manufactured. Samples of sterilized red pepper powder were
inoculated with A. parasiticus spore suspension and incubated, and then placed in the
aforesaid apparatus and treated with UV irradiation for 1, 2, or 3 hours. The number
of A. parasiticus decreased to 1 log after UV irradiation, but it did not differ by

irradiation time. In case of aflatoxin content, aflatoxin B; decreased by about 26%,
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and aflatoxin Gi, by about 22% after UV irradiation, for a 25% average decrease in

total aflatoxin content; it did not differ by treatment time, however.

To identify the growth inhibition in aflatoxin—producing fungi and the decrease effect
in aflatoxin content by gamma irradiation, samples of sterilized kimchi and kimchi
paste were inoculated with A. parasiticus spore suspension and incubated, and then
irradiated with gamma ray at 5, 10, and 20 kGy The number of A. parasiticus (4.6
log CFU/g before irradiation) decreased by about 2 log in kimchi and seasonings after
5 and 10 kGy gamma irradiation; it was not detected in samples with 20 kGy
irradiation. Total aflatoxin content significantly decreased in all samples of kimchi and
seasonings when irradiated at 10 kGy and higher levels (p<0.05), with 84 and 11.5%
reduction rates in the 20 kGy irradiation treatment group for kimchi and seasonings,

respectively.

To identify the growth inhibition in aflatoxin-producing fungi and the decrease in
aflatoxin content by chemical treatment, A. parasiticus-contaminated seasonings were
treated with organic acid (acetic acid (AA) 1.0%, lactic acid (LA) 1.0%) and
grapefruit seed extract (0.3, 0.5, and 1.0%) and incubated (30°C, 42 hours); the
number of bacteria and aflatoxin content were then measured. The number of A.
parasiticus (64 log CFU/g in the non-treated group) decreased by about 2-3 log in
organic acid-treated groups but was similar in grapefruit seed extract-treated groups
and non-treated groups, suggesting no growth inhibitory effect on aflatoxin-producing
fungi. Total aflatoxin content decreased to 5.1% in the AA groups, compared to the
non-treated groups, increasing by 6.5% in LA and grapefruit seed extract treatment

groups.

To identify the growth inhibition in aflatoxin—producing fungi and the decrease in
aflatoxin content by microbiological treatments, samples of sterilized kimchi were
moculated with A. parasiticus spore suspension followed by Lactobacillus plantarum
(LP) and Leuconostoc mesenteroides (LM) which are major lactic acid bacteria
involved in the fermentation of kimchi and incubated at 30°C. The chemical and
microbiological characteristics and aflatoxin content by incubation time (0, 18, and 42
hours) were then analyzed. The pH decreased, and the acidity increased in samples as
the incubation time increased; the number of lactic acid bacteria also increased. The
number of A. parasiticus was maintained at 5 log CFU/g in the non-treatment group
and LM treatment group during the incubation time, decreasing by 1 log in the LP
treatment group when the pH was reduced to 3.4 due to chemical changes by
fermentation. Total aflatoxin content more than doubled compared to the initial
concentration in the non-lactic acid bacteria—treated group as the incubation time
increased, but it was similar or lower in the lactic acid bacteria-treated group. In
other words, kimchi-originated lactic acid bacteria showed lower inhibitory effect on
the growth of A. parasiticus but reduced aflatoxin production by more than 50%.

- Analysis of inhibitory effects on aflatoxin production by controlling kimchi fermentation
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* To identify the reduction effect on aflatoxin contamination by concentration during
kimchi fermentation, samples of kimchi were contaminated with aflatoxin at different
concentrations (10 and 20 pg/kg); the physicochemical and microbiological quality
characteristics and aflatoxin content were then analyzed during the storage period.
The amount of aflatoxin Bl, B2, G1, and G2 and total aflatoxin gradually decreased
as the storage period increased, showing about 49% reduction rate compared to the
initial contamination concentration. In the case of aflatoxin G; inparticular, the content
was 7.79 ng/kg in the 10 pg/kg contamination group and 17.85 ng/kg in the 20 png/kg
contamination group at 0 week of storage but decreased to 2.83 and 855 ng/kg,
respectively, after 8 weeks of storage, recording more than 60% reduction rate.

* To evaluate the effect of lactic acid bacteria on the reduction of aflatoxin
contamination during kimchi fermentation, samples of kimchi were contaminated with
aflatoxin at the reference concentration of 10 pg/kg, and then inoculated with
Lactobacillus plantarum (AFs+LP) and Leuconostoc mesenteroides (AFs+LM), the
major lactic acid bacteria involved in kimchi fermentation, and stored at 4°C for up to
8 weeks, during which the physicochemical (moisture, pH, acidity, salinity) and
microbiological characteristics (general bacteria, lactic acid bacteria, yeast and fungi,
coliform bacteria group and coliform bacteria) and aflatoxin content were analyzed.
After 8 weeks of storage, the average reduction rate of aflatoxin in kimchi following
aflatoxin contamination and lactic acid bacteria addition was 7.1% in the
aflatoxin—contaminated group (AFs), 21.5% in the AFs+LP group, and 24.1% in the

AFs+LLM group, showing higher reduction rate in lactic acid bacteria-added samples.

To identify the growth inhibition in aflatoxin-producing fungi and the decrease in
aflatoxin contamination by fermentation conditions, samples of kimchi were inoculated
with A. parasiticus spore suspension and stored at different storage temperatures
(4°C, 10°C, 10°C—4°C), during which the physicochemical and microbiological quality
characteristics and aflatoxin content were analyzed. The number of yeast and fungi
was 2.77 log CFU/mL under the 10°C—4°C storage condition at the first week of
storage, showing about 2.71 log CFU/mL decrease. At the 2nd week of storage, the
number of yeast and fungi was 2.48~3.58 log CFU/mL, showing about 0.30~1.43 log
CFU/mL decrease compared to the initial storage; they were undetectable in all
storage conditions after 3 weeks of storage. The total aflatoxin content by storage
condition was about 20 pg/kg at the initial storage but increased until 2~3 weeks of
storage up to about 25 ug/kg before decreasing afterward. In the case of the 4C
storage group, the amount of aflatoxin B; significantly decreased depending on the
storage period, showing about 14% reduction rate at the 3rd week of storage and
about 4% at the 4th week of storage.

- A food—-mixing device with microbicidal function that can effectively eliminate harmful
microbes while mixing food ingredients was designed as a method of controlling

fungal toxin—producing bacteria such as aflatoxin and other microbes.
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5. Development of aflatoxin safety management manual for ensuring the safety of
kimchi for export

- The guidelines are proposed to suggest management items at each stage of kimchi
manufacturing such as management of kimchi ingredients (raw ingredients purchase,
inspection, and storage), careful selection, draining, and making of seasonings and to
emphasize blocking the possible paths of aflatoxin contamination such as general
sanitary control including working area management, manufacturing environment
management, and workers hygiene management.

- The manual will include Good Agricultural Practices (GAP) and Agricultural Products
Traceability for the quality control of agricultural products for safe kimchi
manufacturing, to perform record management of kimchi manufacturing history, and for
use in the establishment of traceability management in steps (one-step forward,
one-step backward) by connecting the history of production and distribution of raw
ingredients.

— This manual will be published as a booklet and distributed for use in small and

medium businesses.

6. Preparation of National Quality and Safety Certification for the quality assurance

of kimchi for export

- For the evaluation standards for system certification, there is a need to satisfy the
minimum criteria defined in the Food Sanitation Act (manufacturing companies’
facilities standards, business compliances, etc.) and to accept comprehensively the
traditional food quality certification management criteria and prerequisite management
items (15 items) among HACCP management criteria for small businesses and to
establish the criteria for system certification at such level including HACCP concepts.

- To strengthen the export competitiveness or the sanitary standards of imported
products, measures for listing problematic items in the trading field as critical control
point (CCP) items should be considered. (For example, presence of aflatoxin in red
pepper powder, pesticide residue standards in major vegetable ingredients, etc.)

— The criteria for product quality certification should be established considering KS or
conventional standard quality criteria but should include criteria related to hygiene

(mineral impurities, foreign substances) and international trade (solid weight).

VI. Research Outcomes & Application Plans

O Patent application: 1 case
- A food—mixing device with microbicidal function (No. 10-2015-0107072, 2015.07. 29)
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O Academic books: 1 case
- Aflatoxin management manual for ensuring the safety of exported kimchi (ISBN
979-11-954378-3-2)

O Academic outcomes: 5 cases

- Development and validation of an analytical method for the determination of aflatoxins
in kimchi using ultra-HPLC-FLD (International Conference of Korean Society of Food
Science and Technology, 2013. 08.29)

- Evaluation of aflatoxins contamination in commercial dried red pepper and red pepper
powder (Academic Conference of The Korean Society of Food Science and Nutrition,
2014.08. 26)

- Evaluation of aflatoxins contamination in commercial kimchi (International Conference
of The Korean Society of Food Science and Nutrition, 2014.08.26)

— Changes of aflatoxins during fermentation of contaminated kimchi (International
Conference of The Korean Society for Microbiology and Biotechnology, 2015. 06.24-25)
Effect of lactic acid bacteria on changes of aflatoxin levels during kimchi fermentation
(Korean Journal of Food Preservation, 22(5), 758-767, 2015)

O Media public relations: 6 cases

- World Institute of Kimchi, "Domestic kimchi is free from aflatoxin contamination”
(Prime Economy, 2015.03.03)

- Domestic kimchi free from contamination by “aflatoxin,” a cancer—causing, hazardous
toxin (Asia Economy, 2015.03.03)

- Domestic kimchi free from contamination by fungal toxin “aflatoxin” (PBC News,
2015.03.03)

- Domestic kimchi free from cancer—causing aflatoxin (Food Today, 2015.03.03)

- Domestic kimchi ingredients and kimchi products have no problem in terms of
aflatoxin contamination (Think Food, 2015.03.03)

- No aflatoxin detected in 97% of domestic kimchi ingredients (Agrinet, 2015.03.13)

O Application plans
- Commercialization of the technology for “A food-mixing device with microbicidal
function” by technology transfer to companies manufacturing kimchi—processing
machines
- Distribution of “Aflatoxin management manual for ensuring the safety of exported

kimchi” to kimchi manufacturing companies and its utilization as educational material
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=2t =alo] B2 837 E 7] (fluorescence detecter) & &3 nA] s aAa=
vl E 12 9] (high performance liquid chromatography, HPLC)E ©°]-&3d}o] &3}
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w T
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AE marker® ©]-&sh= AR WA Y (radioimmunoassay, RIA)¥ &44 8 & F3L=E
A5t AW R H(enzyme linked immunosorbent assay, ELISA)°o] 9lth RIA #2419
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T UL, B/ F=0] AlZrol wh=m ) A2 ko =70l 7ted #
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erythropolis?t $7 w&& -5 2A7F o] FHEH FYHQ FAE YErdo] 72A17F Fol=
66.8% TrastAtt.  Lactic acid bacteria®l 7d-5-°l+ Lactobacillus rhamnnosus &°| &% S
2 olZFPEA B Hu 80%7A AASE At BuHYgs, T Lactobacillus

rhamnnosus &°| oFZetEAle] F2H Ayle] Y5 H T
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A=, 5% NaCl §doA 116C, 0.7 bard] o= 303 I Hisd S

Al gFeko] 80~100%7F#] A EATE.  MicrowaveE o] & =

2 AA ] A7kl wel ofZelE4l B AlAC Wik o A 7}
0 F ofZrEA B1E 29X Z ABEE 6 kKWOllA 487 A8 Al 95%9] olZetE4A B

of I, 0.7 kWS FE=Z 853 AgAldl= 48~51%9] ofZ 54l Byol 33 ¥ At}

Ty AAdAAd oz AAPE ofEgtEAl Bio] L9E Alsd B S o]&ste] A



b

o

d-5-olli= 30~45%2] FHavbs e AT

off

@ Irradiation

AR wEge] ol BHEA B AAW Fol 365 nmel AL e 117 =EAALS 1)
ot gon RaHAomM AYHOR 250 pg/kgel FEFAENL LG ARE 308 A

91d ZAAS W, ol 457% 744 HAHUTH A2 AT fEA Texe Asd
g2 gule] ndtow vE =l Azste] W ET =E ARkl Fo
7(401 ?sgﬂ]ﬁl-ﬂ H3E ?jlgy]x] onq;q Ei}ﬂoi o]..;_

T

[e]

<
i)
St
[
&
e
v

free radicalS A o] 2 3 free radlcalol -EM] o=

_v;
ft
"
[scA+
lo
=)
L
o
=
Q
=)
=
=)
0
m

i o

of HlA Fo =X XUeE EFdE FdslEo] ofZgEA B9 4SS =9 & 7 3HA|
T BARE R A7) free radical® ©hE FEFEo Ojgk aielrt F Qs

@ AgHH g xAe] dAdig
=5 B ATl JAAASE A Aavuss ”55}04 ofZetE41 A AFE s A
A FFE HE S AN 2AAA wEd A9 A favuse] AES JAEL 54 g 9F
e FaAHT

EU9 CONTAM panel2 7]&9] F olZg52l(orE254] By, By, Gi, Geol 3 FHuls] &
Al (maximum level, ML) 4 ng/kgS oF2%, dlol&yl, I 2~elx 2of s 8 £+ 10 ug/kge
2 8= s agety] Aa, o8 A AvEl e 2Aste] =E3UME FAIdaER
FE AE w2 400000902 ARE FAS A¥, I e, Fo]EU, BHaEUE FoA
olEe 5L TRV MY =& ASR Yehyth HEE ofEetEAl F olEetEAl B9 vlE
o] 7 =Sk, F ofEHHAlS 0} 54 Bio oF 2v) Bx Uetut AlE T 75%0°l A
2l =5 A UL F, o] ATFAAE ofEE, Fo]EYl, I AER 29 F of
ZEE4 3 EAE 4 ng/kgolA 8 ‘E—E 10 ng/kgo® L= Aols 23 Hid ==
= e 23 Aolegtal B uEAT
gt FAkEol A RAFHAR FE SFEFU B3y 2 Aol A7
HATHE 2-2]. 53] dEol gzt R ofAJole A AAtE S 2 g
1 B % FREUYA Bio] sAlo EAE v lom, of&Fdt54l Bio] o9
HAFRE HE FEAdA AdE $fF 2 fFAFAE ofFdEAl Biol tiARAIL Mo] A4

PN
2 5
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Bo F2 2F AZ

1] 22| ofZzts2l
AE 7R =7} AMR(LYAR) & S=(ug/kg)
ol= 55 (6) 68
L=
<o 5=, 42, ol
e 7796 (1456) 0.2-833
o= 104 (17) 14
o= 0 zia| = 149 (145) 213
=, LeflolAlof,
o 594 (235) 1-244
zla|H 60 (47) 38
LA
o= 18 (10) 10
o= 105 (49) 30
N Za|m 98 (95 110
44 | (95)
of=E|LL, E2tA,
MAlm MU~z = 15555 (5086) 2.80-1323
S5 K Lzl o|Alo} T Ha|El 404 (77) 1-117
5=, 2,
ST ol Alo}, EalHE, 2541 (1263) 0.11-4030
El= S
=2}zl 140 (18) 7-33
A
olx ol Ef= 94(56) 0.1-30.3
aly= mabA 100 (20) 0.25-150
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AlA AT F EAEA FAY Y

1 AF5e By

7}, o}Z g E 21 screening method A%

(1) s B Ak

AA LFEAE D AF F ofZHEA AAELS F8 AFEE ELISA kit Neogen(USA)
AFe] Reveal® 3 Agri-Screen®o Veratox"(NEOGEN, USA)E <3}
of Ao AREEFSlH OFE—EP%L ¥+Ed 9 #7992 TRCAHCanada) 2 Supelco(USA)
APRFY )kl AREstlon, ofEeEAl By, By, Gi B Y EEdd vEE 474 3
g/mLolAtt F& U FFEd A Fo AEE methanol, acetonitrile< ].T. BakerAHUSA) 2]
HPLCH = T9ste] 3ol AH&3t3

ELISA kit®] A& %=g &3t7] 913kl A& aflatoxin CRM2 NEOGENAHUSA)®l A
doto] AREsEd o™, spiking testoll A& ALEIFF(OFEZF nEIFE, AdR dY) 2 owlF
AA(F7H 2714 A, Bd A= AT vtEAAA Fdste] A&t

E
o
A
N
ot
SUA
>,
olo "
o
ot

2 ol g% AAVA WWe AgEel ueh ves 2ol Fasgon, 4
=
[€)

T7F 5,10, 20 % 50 ng/mLo] HE%

i

ok 10 g2 FH3tY 70% methanol 20 mLE ¥l 183 ZFdA &5 & o
H(No. D)t 1 AR es FEHo=z A&t HIHSS $3l sample cupol sample
diluent®} FENS Z+zF 200 uL® ¥l 3W¥ pipettingdle] 903 oW, Aflatoxin test strip
= ¥ 3EFF WEEAIZl F control? Hlalste] HQtow AdE gRIstith v A A= St
o7 3tolsle] band’b 3+ =(control zone)d 7% %A (positive), F Z(control ¥ test zone)
o™ &A(negative) &2 43}

E

-

(1}) wbA 2224 (Agri-Screen®)

AHAES 9% AP L&A 53 Zo] Axsidoen, AFsE AlFES fs AFEA9
obEeEAl By $%7F 10, 20 3 40 ng/mL7F H =S ZFENS Frhste] gttt AR

(25=7FF) ¢F 5 g& FH3dle] 70% methanol 25 mLE

|5 o
=l =
st 1 ol FEoom Agegon, Wege T 2ol st WOAoR B
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Al¥l mixing welloll conjugate A1 ¢F 100 pL® 232 100 pLe] thx&7(20 ng/mL)St Al d-& S
Fa3le] 53] A% pipettingste] E3Ha & 100 uLs FH3te] A ZEHE wellol ¥ A
1 287 AR AR BATE FA ALY wells 53] AMFH T o3, welld] E71&

, 100 pL¢] substrates 7Z+7he] welloll ¥o] 3&37F A A 7131 Red stop A19F(100 pL)< Af
of Bhg& BAAZ F Hetow AdE stk A¥= (20 ng/mL)%F v s}
] J3EFE wH 20 ng/mL °olstola, o MgFAE wH 20 ng/mL °]F oz AAIS

l

(th) A =52 (Veratox®)

-

AEEAS 98 Aw A= Agri-Screen®S AFEE WA SR NI FsdeA 38
o HE Aol EW wellS microwell reader(Spectro StarNano, BMG LABTECH,

Germany)S ©]-83}o] 650 nmol A FHEE A3 FE=E 313t} Aflatoxin CRM %
=3

5
A W nEAR o} EHE B RE 89S Wohee H5&e S

(

o

L o EHt AR EAE A AR dA4Y =21 g9
(1) A B Ao

o} Z T EAF BAS 93 ANEAAg 2 778 2A FHS Y8 aflatoxin CRM-&
NEOGENAHUSA)I A 4 , spiking testell AR&3F ILETFF(}EZF L7}
T, 4dE 949) 2 wiFAX (7N 271AA, A A AT vtECA Y5t AR
AF-8-3F A T

olZ 254l By, By, Gi, Gy %2 Supelco(USAA AlFS FY3He] AL&3t9 o =53
B Ao AFg% methanol 2 acetonitrile(J.T. Baker, USA) HPLCH< sodium chloride(Junsei,
Japan)©= S5 AFS A&t FEE& R FEAS o] AFEE trifluoroacetic acid(Junsei,
Japan)E EFAES Fdstg o, Ao 3 A =(Whatman, UK)el A Tween 208 DAE
JUNG(Korea)oll 5| -+ 3te] AF-8-3FA

NBAAE Z49LS immunoaffinity column(aflatest TM, VICAM Co, USA)S T35t A}
L3 oy, ofZetEAS uw-HPLC/FLD(Lachrom Ultra, Hitachi Co., Japan)E& Ab-&3fe] #4]

0|
ol
s
>~
ol
oo &
ol
o
8
o
)

d

=

FAA F olEFSEANS FE3H7] A AlsdAE] HH2 AOACH
A S 2742 sl NaCl ¥ methanol HlE&o] W& % 285
AE=7F 15~2.0%2 2o =2 FZ81(70% methanol)ol]l NaCle] =

[e)
o, ot 5 gfAel Be AR

= = wds BA F T F
25 = wdo] glo] o]= JfAEY] & A 7] (homogenizer), & 352 7] (ultrasonicator) %
= s}

wRb7|(stirrer) & AFSR FEWHoR ofEEA FERES VAT A FEA
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sge AEFAL Yol wek BE AR FUASA Assgon], 2 FYd 772
270 me 2AsHT

(W) AA =4 49
=9 20 mLE immunoaffinity column®l +¢34 3 mL/mine] =2 FIAI 7 5, o]
Al water 10 mLE #2 F522 FEA17]3 column Woll Hol s+ &9 3
sto] Al A F acetonitrile 3 mLE2 §FA| At A8 Ao ofZEA
ZeE

Q.
[€)
Ask7] $lske] F7F Ao & acetonitrile 2 mL, 3 mLE &F38to] of
o}

1

158-7F WX 2171 3 acetonitrile-water(20:80, v/v) =& 0.8 mLE 7}sle] &3t3}
0.2 ym membrane filter= ]33 AL Al gAoz 3}

o o}EeEAR $4S 9% uHPLC/FLD 717184 =4 29

FEH ofEgEAY] V7RA S AlEeA AAlsr] 91 u-HPLC 717184 =3d& 483
7] flate] ol S dEste] JE ol EHEAY FE s It ofEFeEAY #
ol AFE3F columne 2 FF A AAS= Cig(2.0 x 50 mm, 2 pm)S AFEstA o, A=
2 FFHE7E AHE3e] o794 360 nm, 339 450 nme] 2o 2 =A3A

Z ofFutFAle] tiE MEWH o R 3% ojue] A& 0T F e HREEHoR
Neogenrle] Reveal®S Ab-g3le] 2871542 golatgdnt. 7849 A$ 5 ng/mLollA %
ANtES Yetdo] Sto g HA gRlEA oY, VT 89S HIbstel geld A
3, 50 ng/mLel A% ARk o ® vely A9 ofEdt=Al 29 JheAdel de aAEIHE
SolE At g2 Aoz FJAFHA(2YE 1-1). ¥ AF2 matrix7} H73HA] & AE

5o ARe AT Aoz AnAT
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Agri-Screen® kitE o] &3}

o}

7155 = (20 ppb) o1 Ei= o] &

-
R

£ Reveal® kit¢}
Ao 2 YERT 28y o

A
ax

ZE=A B 924 10 ng/mL ©]

3T
=

of AE7 4

H
B

+ ELISA

WgS hehy

i ncis

1A= o

9]

_?4

50
(ng/mL)

20 Blank 5 10 20

10

Blank

=
=

[Z2& 1-1] ot

CON 20  Blank 10 20 40
(ng/mL)

20

10

Blank

=
=

[Z28 1-2] ot

ol CRM

)

Fo] Veratox® 2]

5

7] 4

ol

olp

e

gk

o) A% 96-113%2 ¢4

o
o

ki3

sholc}. et A7}

M ol ZepEalel W g Aol

ENE REEE OE

A gttt
2 A FA A A

= 9

alr
=

CRM¥} ¥Hg kit=H

CRah=

o

ok i FE¢] ELISA kit7} A3+, 37 & 3=

<
TE

atof 3]

i

l
=

o HE

F ELISA kit

R4

1=

i

o

o]/4¢] ELISA kitE

!
N

AEA L ELISA kit7} AMg 7H58 Ao
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[E 1-1] FEEY kite| & ofZ2tF 3|8 AE

A= HIts=(ng/mL) HAZE5T(ng/mL) 5 +2(%)
CRM 9.9+1.8 11.240.3" 95.9-113.3
TS| 10 6.8+0.8 62.2-73.9
ki 10 7.510.4 71.9-78.2

(1) AAd= =4 4
AHA AFAR D AF T ofEHEA FEA AR AAY =S FHE] S5t
AOACH (methanol : water = 8 : 2, v/v)¥} 2% &7 ¥ (methanol : water = 7 : 3, v/v)ol wz}
FEE&mM ¢ NaCl H7Fs=d0 2 2%) of&521(B), B 2 G) 38 A¥S CRMS AR
ato] AAlEtATE FELuE ol ZeEAe F5eS Hud A, o ZeEA Bio A A

<

ZAME 70%0149 3F&S gl e, 1% NaCl H7F Al ofZgtEA =% §8&°] 2%
NaCl #7F+ 2ok =74 eyt ol Z8EA B, 2 0 A$ ¥ sEddolx &3t
91%°] 4o 3 F&S YA o, 70% methanol &M 02 FE39S wf 80 ¢ =2 A

NEZZAHRY =AU FEguel 1% NaCle] H7FE 70% methanol & 94S
FEEUR o] FEUHEE olZgtER Y FHE LS HuEon HUx F ofEIEA F
=5 98 x589S Hubste 9 #HI7F f 5 mE ol Z 54l I ¢ES v st

(Unit = %)
Amount 70% MeOH 80% MeOH
Analytes syl
ng/m 1% NaCl 2% NaCl 1% NaCl 2% NaCl
AFB1" 9.0 80.1+2.2 73.8+£0.8 82.2+10.3 70.8+1 .4
AFB2 0.7 103.6+0.6 98.3+£7.9 116.8+£3.2 91.715.2
AFGT 0.2 95.8+12.3 126.8+27.3 90.60£0.5 120.4+0.6
AFG2 - - - - -

UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin G; AFG2: aflatoxin Go.

Ao A5 d=7F 1.5~2.0%% AFoR oS4l £45 f3 ARdAe 9o HIt
dastA F& Aoz A4 NaCl H7F friel we of&etEAl 38 AdS 2A6H3
o AA AR obEHEA REgde HIbste] FE8 T 1% NaCl H7F 5o & o}
Al Aees FAT A, "t 80% ol em I Aom FlFlen, ofEd#Eal
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Aol A

rr

[Z 1-3] NaCl 7} #50| e olZ2tFal

Spiked amount Spiked recovery (%)
Analytes ( D)
ng/m 70% MeOH 70% MeOH + 1% NaCl
AFB1" 4.0 85.43+0.9? 80.78+0.4
AFB2 1.2 82.61+0.8 84.83+0.1
AFG1 4.0 88.97+1.3 86.74+0.5
AFG2 1.2 85.71+3.0 80.31+2.5

UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gi, AFG2: aflatoxin Gz. ?Mean%SD.

ﬁt/
10
AN RlOEL Mo
o o v z

12 32

o £

L
e
ic)
A
2
&
El L o
oM,
o
4
i
~ it
il

ANe D AE F 298 ofEg5Ae F2a80] =2 F
7] (sonicator), % 7](homogenizer),
A D ARAQ7R] EA upg} 7+

dn o Q@ oY

>
r—4 mlo }"N'
B = odo

SR
N
=
ol
Lol
)
oft
o
‘0,
ol
iy,
o
o
=t
©
N
X
o
oz
Lo
L 02

(107.6+9.7%) 2 =),
(%RSD=21.1)°] =LA YEe Y} HgshA] &2
AT oz st

[E 1-4] F&UHE olZ2t54 3+8 H|n
Analytes Spiked amount Spiked recovery (%)
(ng/mL) Sonicator Homogenizer Stirrer
AFB1" 4.0 107.6+9.7? 96.61£20.4 104.31£8.4
AFB2 4.0 108.4+3.7 117.2+4 1 111.7+£3.3
AFG1 4.0 117.8+£22.7 109.7+£11.9 107.4+16.8
AFG2 4.0 98.8+8.1 93.7+3.3 93.5+5.9

VAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin Gz, ?Mean+SD (n=6).

o=

FE 8=

.

el B Ao E 714
]

]
2 70% methanol &
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(2) AAZA =9
Immunoaffinity columnel] &2¥ o
7 mLE &=3t] ofFdEAl 3

&
Sl &2 Wi 80%E FrAFSHAl e

ﬂd
s

g x> U

o] 8%& #ldty] Y3te] acetonitrile 3, 5 %

obZ#tEA B9 A% 3 2 5 mlL & Al

Al Bt 6% = e AAE HER

Atk oFZEFEA B £F £ de IFEs BHloH, o 47 &

Z8uj7t F71EFE 35S 5899 (FDA guideline, 80-120%)2 Hloju:= Ao 2 ey
metA] 3 ol EeEAlS &F37] 98ke] acetonitrile 3 mLE A B 3%t

o o

oo 3 to
o (o M

wﬂ
2 &
b

offt N

=2
o
i
g0
-0

[Z 1-5] & ol WE olE24FL H& s H]

El

Recovery (%)
Analytes Amount (ng/mL)

3 mL 5 mL 7 mL
AFB1Y 9.0 80.1+2.20? 77.0£3.85 96.6+2.56
AFB2 0.7 103.6+0.62 103.340.25 102.8+3.23
AFG1 0.2 95.8+12.34 104.8+21.97 121.444 .52
AFG2 - - - -

UAFB1: aflatoxin By AFB2: aflatoxin B,, AFG1: aflatoxin Gi. AFG2: aflatoxin Gz. ?Mean%SD.

ok obEetEAlF #4S 913 u-HPLC/FLD 717184 =4 &9

gt

2EFF AN AABHE o] 54 ZA(acetonitrile:water = 25:75)°] wg} u-HPLC 418 2

oS4l B Giol el EA| Rof ol FY s gty wE 21s AR
. 2 0.6 mL/min®.2 314 3ste] 333 th Acetonitrile(e] s} ACN)¥} water?]
Z/E 20:80, 18:82 H 15:85(v/v)E AAsto] gk A3 A 71 231 EFoA 2 =R
= 150142 53k A YElg (a9 1-3). 281 ACNeo| 209 4% ofZ &4l B9 tail
o] ;I HA= &Aool A, 1569 A& peake width7} I3l run timee] 10E o=
AGH Ak kA peak] width7} ZFo A EAARE G202 @58 F v olsd &

n] 2Hd o2 ACNI watere] H]&o] 1882(v/v)E HZF ol &) 2oz 935}

(1) AAXA
A Az ol Zg 54 EFETEAS AE7]Ae fgxdd wEk 04-40 ng/mLe] ==
spiking(blank ¥3% 6 leve)d & A2l I4S A EA3 AI}oA] blankgkS A $+ peakel

WAS ol gte] AWML A4 A3, FWAS 0979 ol ARE WA 6).

2) A=A R GFLA

AZIA(LOD)E 3.35/5(s standard deviation of y-intercepts of regression analysis, S
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slope of a calibration curve)2] 2o ¢ldl] A&t o, ZAyl= [E 6]olA4 HiE= #el 2ol
0.07~0.19 ng/mLo|dtt. AHIA(LOQ)E 10s/S(s: standard deviation of y-intercepts of
regression analysis, S slope of a calibration curve)?] 2o & A&t ow, [F 6] A

BE vkl o] 0.22~0.58 ng/mLo] At}

[28 1-3] o|=4& =Z4¥ olZ2EAM 24 Zn 3 =olEd; (a) DW:ACN=80:20, (b)

DW:ACN=82:18, (c) DW:ACN=85:15 (Aflatoxin mixture conc. AFB1, AFG1= 10 ng/mL,
AFB2, AFG2= 3 ng/mL).
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[Z# 1-6] ofZ2tFAl

2AMHO| linearity 2 sensitivity data

Concentration Correlation LOD LOQ
Analytes Slope Intercept o
range (ng/mL) coefficient (r)| (ng/mL) | (ng/mL)
AFB1" 0.4-8.0 20029+1419 9117+£810 0.997 0.13 0.40
AFB2 0.12-2.4 32629+2384 -209+999 0.997 0.10 0.30
AFGT 0.4-8.0 9008+888 13451528 0.998 0.19 0.58
AFG2 0.12-2.4 15637%+1513 16771353 0.998 0.07 0.22
UAFB1: aflatoxin By, AFB2: aflatoxin B., AFG1: aflatoxin Gi, AFG2: aflatoxin Go.

04 % 2.0 ng/mL2
bt dAg BA S

F= =2 spikingd &

Splkmg s Al g

Al & o]

24

2~ 0

TR

4}‘«]

1—7).

(=]
Eajyle

OM Zt7} 11~75% 2
77} 2.9~37% 2 6.9~11.9%°] At}
ﬁ?%%
5 IFES T

86.7~112.6%°] %

| intra—day(n=3) &

5.2

o ofo
fo 12

< 04 ¥

inter—day(n=3) precision

&
AX EAe A3E
B vke} #Zo] Intra-day % Inter-day®] WolAS
~95%°] o™, 1FEEZ spikingd 7

2.0 ng/mLe| &
91.8~116.6%, inter-day 3|4~

o 1r rE ilisd

rflo f

o

3 accuracy data

Add amount Intra—day Inter—day
Analytes Recovery (%) Recovery (%)
(ng/mL) (CV%) (CV%)
AFB1Y 0.4 2.4 95.70£5.07 9.0 86.661+9.98
2.0 3.3 95.14+7.21 9.3 96.54+2.59
0.4 1.1 95.54+£3.94 9.5 102.60£6.86
AFB2
2.0 3.1 100.85%+3.05 6.9 112.62+10.25
ARG 0.4 7.5 102.37%£1.20 71 99.30%2.69
2.0 2.9 116.56%£5.16 11.9 108.46£8.77
0.4 3.2 103.64+3.23 5.2 99.90+3.27
AFG2
2.0 3.7 91.78t4.76 8.9 99.80+6.96
UAFB1: aflatoxin Bi1 AFB2: aflatoxin B,, AFG1: aflatoxin Gy, AFG2: aflatoxin Go. ?Mean+SD.
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ol
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ol
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~

(paste) A Ef 2] A]

13
103
=

116
I

H
R

[e)

AR (2011D)=

AE =

K

=1

16
37

21
A%< blender® Zo}

1=

A

=i

%

A =5

-

=]

]

-
fins

&9 20

=
=

A

IH

)
P

=
ai

] 127

I
Ris

(7h

A

FE=4 7] (Moisture Analyer MB45, OHAS, Switzerland)& A}-&3}¢]

jruze]

®r

B
o
rvzel

N

o] pH electrodeE #

blender® %} ¥WH= (paste)’dEl 2] Al=

pH+

Fed o 2t
Fed 2]

o

°©

2] 3]

3|
aS|

74|

=]
=

3] 8]41(100 mL)
FaA

°©
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b ojztel 20 mLoll 0.0IN NaOH €<} o =2 pH7} 8.39]
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kel

¥ 0.01N NaOH

(Toyo no. 1)



2281 E NaOH(mL) x 0.0009 X NaOH factor X 5 X 32 53] (mL)

A (%) =
4= (%) A BT (g = ml)

(th) 9=
Blender= Zol wh=s(paste)dEle] A5 ¢F 1 g& &3] ol Hdds| 312 (eF 1008)) 3
o3} Z(Toyo no. 1) o7 10 mlE 3}, 2% potassium chromate 1 mlE 2o 0.02N
AgNO3 §Ho 2 AAste] ofgfe 25 o] §3to] ALttt

28" AgNO, (mL) < 0.00117 X AgNO; factor X 10 X 3] A 53] (ml)
AN ENHZF (gEEmL)

32 dinitrosalicylic acid(DNS)®Hel ©]3] 43} th. Blender®= b WES/FEfo] A5 1
ge A3 dol AFs] 34 (50 mL) st o (Toyo no. 1) o7} 1 mLell DNS A ¢F 3
mLE Yol 54| vortex mixer2 Z§3slal & 2ol 53 FH & S Ao Wysto F
4 16 mLE 3A3 8HS UV-VIS spectrophotometer (Jasco V-550, Japan)E A}-&3}o]
550 nmeol A] 5 SAAT o] Wl T AFLE glucoseE HTEAZ ALY A7 W

o= HQH Howie $99 Fae B

gl

4

MN o

B oo
A

(v "=

Ak 2] A5, PCA(plate count agar, Difco)¥j A& A}-&3lo] TAEZE 343 Alm
HE3 ¥ pouring culture method® 30Col A 48A17F wjkste] AFdtdtt. Ao 7
MRS (Lactobacilli MRS agar, Difco)®l %]l BCP(bromocresol purple) A A 2%FS 25 ppmo & 4
of Az mMAE Al&ste] dAEE Mg Al8E HEF F pouring culture method® 3
0ColA 48117+ vid3lal & colony$t yellow 24 w85 e colony(F7]4F AAHH)E A
T &r 2 F3o] #+9 4%, PDA(potato dextrose agar, Difco)d]#]ell 10% tartaric
acid 14 mL/100 mLE 7}t dAE=RE X5 ARE HF3I 3 spreading culture
method= 25CAl A 72A17F vl <F A3+

O

d

al
ke
L

U mEE AdAe] AFAR ) AF T olEEEA 29 A% 24
() AN=+H
T8 A2 AxJAZTH A A5 2 AF F 5IFEFAE 3BF, AA AF 16
o, Al AA AFAE 2 AF T okEeEA oF %
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=7FF 10 g, 718 #AR 25 g9)=
15] do} &8 100 mLE 7Fstal 2595572 583t #4353 & ol& o #4](No.
mLE 100 mL %F/}*iﬂ] F3skal 1% Tween 20 &< 30 mLE 7}

= & FEAo®E Tt FE 20 mLE A
Al-§ 2ol Zra‘ﬂoi 3 mL/mm(Z‘:L 1 ”J% Ar)e] g FHAZT. o]oj A water 10
mLE 22 508 FEA7IL 24 dol ol e §4S HAFZE ol &t AAG
% acetonitrile 3 mL= &FAIHT &§FAS 50TCAA HAAE AIAAZ]L FFE
trifluoroacetic acid 0.2 mLE 7Fste] o7& oA 1523F WA A acetonitrile
water(20:80, v/v) &8 08 mLE 7Iste] &3t 0.2 pym membrane filter2 o 33sk A
< AMEEd ez so] u-HPLC/FLDZ A48kt u-HPLC/FLD 71714 =312 [% 13]3
Zgon F olZetEAle ke thgo] ALbA e wet T3k

A7
i3
ol
ol
4
i
S
ot
>
bl
il
12
—_
(@)
N}
o
=R
oY
R
N}
1
0,
=l

T ofEpEA e FaF(ug/kg) = (Carsi + Carpz + Carai + Cara2)*x V/S x D
CAFBI @ A#@delA 3 ofZFet54] Bl ¥ %(ng/mL)
CAFB2 @ A#@delA 3 of&Fet54] B2 ¥ %(ng/mL)
CAFGI : A=FAdolA 3 ofFdt54 G194 #%(ng/mL)
CAFG2 : H=dolA & ofZet54l G29 5% (ng/mL)
Vo o AERA Y HFHI(mL)
S ANE 2NFH F(g)
D A@Ede] gajuls
[E 2-2] otZ2tE4l 242 2I8t u-HPLC/FLD 2€ =%
Instrument Hitachi, Lachrom Ultra
Detector 2485u—Fluorescence Detector
Column LaChromUltra (2.0 mm X 50 mm, 2 um)
Mobile phase Acetonitrile : DW = 18 : 82 (isocratic)
Flow rate(mL/min) 0.6
Column temp. 40°C
Injection volume 5 uL
Wavelength (Ex/Em, nm) 360/450

(W) Inter-laboratory test
Al Aol glE 9kl &8 A AF 10F] diste F olEFEEA g7 24 &
A7)l o] ® k3

o

i=]
-
ok

(th o} &5l A+
O} ZEA L A A= Zi o8 A Aspergillus flavus$t A. parasiticus® RBA4EAS 9
A AR 40 g5 0.1% HES 200 mLol ¥z 30%3F Ao FAT 0.1% HAESFZ 1:10, 1:20,
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1:40¢] v &= 345l 4 d 01 mLE AFPA base(Oxoid, England)el chloramphenicol
selective supplement(Oxoid, England)& 4114 W8] &3 plated] ¥ il streaking %
0

spreading ¥l % $ 30Col A 42A17F vl 3Rt Plate SlHo] g/ Q AR A9 BE H4-5

A%l
oARE A DA ARAR F ol ZemA Fa B4

() AR 54
ALERE FEAE AX ARAR F olEatEAe ogdFe FAH] dAske] e
(2013 99 ~11¢¥ %2 20149 99~11¢), A=H (2013 129 ~2014d 2¢9 2 20149 12¢¥€ ~

d

2014 24), +# (20149 3¥~59) # 043:'—%(201@1 7%~8-°é)0ﬂ TEHe A4 AR ARE
Quk AAAG 2 e, Qe T FH F 165%S PYSFATE 1. FAE Ant
o} ﬂE%12%E~%ﬁ%%OHR+1ﬂﬂﬂ‘”ﬂ%”ﬂ@<%§5%§%ﬁﬂ/ﬂ%ﬂ%2ﬁ
T4 F W 2BO~4°C)8 A Aol ALgetgtt

FEIEA FF BAS AT AP A28 L 7k (D) AP

ARAE R FE8¥= A AF T obEeh5Ale eddFdS g9ty fske] 7F&H (201349
9¢ ~11¢ % 2014 99 ~119), A3 (2013 12€~2014d 2 H 2014 12€¥€~2014d 2
), 2201449 39 ~59) 2 oJFH (20149 7¥€~8Y)ol FEEHE HAE HIWE, JdHU
THE T T 8TF(FHE 205, A5 E 16%, HeE 36F, AH 169)= TR =54
SR e e A E*—*y%‘?—‘{ ofuzt olstets Ul"g%fﬂﬂ wd 54 A A&t

e, g BH(0~4°C)stA Aol A3t

o
of
o&
zi

Hnx TS ] ]
= =T T = I 5
) '13.9.-11. 6 13 20 28 67
A==
14.9.-11. 37 - - 8 45
'13.12.-’14.2. 11 10 5 15 41
74%7:—!
14.12.-'15.2. 9 - - 1 10
=H(14.3.-5)) 62 1 6 20 89
01E&(14.7.-8.) 13 - 2 15 30
(2% 138 24 33 87 282
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= F=8& HAAAFE 4F pHE 438~
HAAFL 349~584 W2 58 AAAFe] pHZF v =7 YeEst U
3 A T A5 85.7~91.3%= FRI= AT
Aukzl X1 9] pH¥E 3.99~5.84, A=+ 040~1.29%= vepd bl 5220 sjdst= A 10,
K A2 15%= pH7F 3.49~3.83, AF=7 1.82~3.05%% X ®

A dEs w2 et £98 $58 449 AR 027~

-z
71

0.52%, LHT% R A % 3 0.40

~3.05%= HEtsten g AEF T 54 524 AFEl o w2 A= Fs yEd A

o7 AZHEY. 3 ‘ﬁﬂloﬂ/ﬂ FHE AFolst stdete AR da A7l 2 AR £A4A

Lol wel pHeF Ates g2 YEbsew, A9 Aluts dEhle A A AR A=

5 TEE AR Aol A 0.73£0.01%, W8 AA T AA 16914 7HE =4 vErst
] ]

=
AR = 1.52~2.77%, LHTO A A5 1
| YER e, Wes AAAEe] d=7 5

48+0.03% = 717 =4 ZAERTG 27 Fe A
S Bt

AAAFAA Gld s T F5& HAAFANA= 523~41.38 mg/g, HFE& AF
o & 1.44~50.70 mg/gi AzGA ol e} Fd FEE HEhl o 5241 71X 140
A 7 SHAL vERst e dnk w3101 A A 2014 7HE =A dERRTh FEE XA
Az AHgEE dme diAE E Adsta 5 54k 955 FYste] Alxdes 3o
2 e

FEE AA AFAsEE ZF2F, F, 49, vhs, A4, 3, g, 9, S, dseE,
Ao, &, AALFE Sol FHERNLH, o|sterd FAEA A A= [ 2419 2k
IR SRS 1538~2498% 2 AN FAZ A3 AEQ ARARY A F
o] 60.33~93.95%= FRJA=ATE FAFTLE DF7FFAA 107.78~399.13 mg/go. 2 ERLC

H, & %?ZHEOHHL“— 1.31~64.06 mg/go= A= A

WFg AR ARARE $2§ 49X ARARS AR 134T, AnF, 92, v,
Fat, oo, R, A, B3, W, ARG Sol FPHow, o|ned FA 54 B4 A

[e] R
w2 1210~31.52%% YEtwew, HdiFo A% 912~
3l al P—L}E}D}JHL@]E}E*HQ‘? :
6~9526%= ol o wjFolA 9526+020%% 7FE A YENT Ugg 1571E9
9IS 102.71~48250 mg/gl 2 vEhyten, AuFo s 57.36~275.05 mg/gl® AiLF
of B3] mE7FFeA o] =A YERg AEQ] IR AR FJATFS 3.79~72.07 mg/g
o2 UEETH
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[Z 2-5] d#l ®ZF2| olatety EFH S4
T HS | ARY T=(%) pH L= (%) HE(%) g S(mg/g) | B2
1 A-ZI%| |86.90+0.15" | 5.66+0.01 | 0.38+0.01 | 1.97+0.01 17.64+0.08 =&
2 B-Z %1 | 86.54+0.22 |6.18+£0.04 | 0.27+0.01 | 1.89£0.02 17.00%0.21 =4k
3 B-Zx|2 | 87.84+0.31 |5.82+£0.00| 0.39+0.01 | 2.34£0.00 31.92+0.21 =&k
4 B-Z X3 | 82.04+3.33 |5.83£0.03| 0.47+0.02 | 1.99£0.12 31.30%+0.05 =&k
5 B-ZI X4 | 80.90+0.18 |5.64+£0.03 | 0.52+0.00 | 1.52+0.23 29.32+0.14 =&
6 B-Z %5 | 87.77£0.19 |5.08+£0.00| 0.51+0.01 | 2.34%£0.00 41.38%+0.14 =&k
™ 7 C-& = 84.98+£0.06 [6.07£0.03 | 0.38£0.02 | 1.94%£0.04 20.86+0.21 ok
- 8 D-& x| 88.27+£0.16 |4.38+£0.03 | 0.50£0.10 | 1.74£0.06 5.23+0.07 =&k
= 9 E-Z X1 | 87.25£0.36 |5.72+£0.03| 0.27+0.01 | 2.08£0.01 15.74+0.20 =4k
2 | 10 | E-&*|2 | 76.26+1.18 |5.154+0.04 | 0.36+0.03 | 2.34%0.01 30.74+0.12 =&k
11 F-Z x| 84.46+0.77 |5.28+£0.02| 0.37%£0.01 | 2.17+0.02 41.09+0.05 =&k
12 G-d = 84.56+£2.53 | 5.54£0.00| 0.41£0.01 | 2.18%£0.14 26.66+0.35 =&
13 H-Z x| 89.57+£2.35 [5.69+£0.05| 0.38£0.02 | 1.83%£0.24 26.23+1.60 =&k
14 -2 & 77.09£0.37 |4.97+£0.01| 0.33£0.01 | 2.77+0.07 27.47+0.34 =k
15 J-Z A 86.03+0.08 |5.68+0.02| 0.34%+0.02 | 2.34+£0.00 29.621+0.33 =&
16 K-Z % 85.88+0.33 |5.74+£0.02| 0.73£0.01 | 2.61+0.03 36.84+0.10 =&
17 FAPSIN 87.556+0.05 |5.80+£0.01| 0.40%£0.01 | 1.85+£0.04 39.57+0.87 =&
18 4% 2 87.761£0.06 |5.74+£0.01 | 0.45£0.02 | 1.12£0.03 50.70+2.36 ok
19 4=l 3 90.80£0.01 |[5.01£0.03| 0.67£0.01 | 1.89£0.07 6.72+0.06 ok
20 FAPNI 89.61£0.11 [4.27£0.02 | 1.11£0.02 | 1.54%0.03 13.60+0.06 =&k
21 FAPN IS 89.93+0.04 | 4.10£0.00| 1.04%£0.02 | 1.72+0.03 20.06%+0.15 =&k
22 FAPNING 90.93+0.12 | 3.99£0.01| 1.19£0.01 | 2.16%+0.06 6.69+0.20 =&k
o o23 4% 7 90.49+0.05 | 4.03£0.03| 1.29£0.01 | 1.79+0.03 14.82+0.17 ok
R 24 4% 8 89.83+0.23 |5.70+£0.02| 0.66%£0.01 | 1.42+0.03 33.40%0.71 =&
N 25 4xl 9 91.32+0.04 |4.64+£0.03| 1.06%£0.02 | 1.74+0.03 19.50%£0.19 =&k
2 | 26 | %[ 10 | 89.45+£0.37 |3.49+0.03|2.22+0.00 | 1.95+0.03 10.47+0.21 =&k
27 | &Xxl 11 | 87.33£0.25 |5.75+£0.03 | 0.69+0.01 | 1.72£0.03 41.46+0.27 =&
28 | &A%l 12 | 89.59£0.06 |4.09+0.02|1.17£0.01 | 1.66+0.03 21.50+0.21 =&k
29 | Z%l 13 | 90.69£0.36 |4.90+0.03 | 0.66£0.01 | 1.79+0.03 24.36+0.21 =&
30 | A%l 14 | 88.994+0.08 |3.83+0.04 | 1.82+£0.02 | 2.48+0.03 1.44+0.01 ok
31 | A%l 15 | 89.494+0.25 |3.62+0.01 | 3.05+0.03 | 1.97+0.03 5.77+0.06 =&k
32 | &%l 16 | 90.08%£0.08 |4.82+0.01 | 0.93+0.01 | 1.83%£0.03 25.9410.10 =&

YMean+SD (n=3).
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[Z 2-5] AX

TE|HE | ARY Tz (%) pH LH= (%) HE(%) | &S (mg/o)
33 | Z#l 17 | 88.74+0.51 |5.62+0.04| 0.68+0.03 | 1.58+0.06 | 38.51+£0.58
LH 34 | 4% 18 | 91.24£0.30 |5.51£0.01 | 0.66£0.01 | 1.54£0.03 | 29.12+0.42
| 35 | 4%[ 19 | 90.19£0.01 |5.21£0.03|0.92£0.02 | 1.91£0.03 | 27.79+0.47
36 | 2% 20 | 87.38+0.04 |5.23+£0.01 | 0.83£0.00 | 2.11£0.06 | 40.99+0.47

37 | &%l 21 | 85.70£0.09 |5.84+0.02| 0.64£0.01 | 1.54+0.03 43.091+0.24

= | HS A2Y T2(%) g (mg/g) Gl
1 A-DEIIZ 15.38+1.77" 316.18+4.51 TAHEE ok
2 B-I X721 20.83+2.35 306.52+5.48 AN E Aot
3 B-IE7IR2 24.9840.59 117.34£0.00 ey
4 C-1EII% 16.26+0.49 237.29+5.21 4
5 D-DXIIZ 21.7342.05 326.40+5.90 e
6 F-TOXI}I21 17.10+0.89 292.88+1.97 S,
7 E-DXIt22 19.24%1.50 107.78+1.29 ESE
8 F-IXII% 15.8140.53 220.16+4.92 ESE,
T 9 G-LEIIE 17.26+1.91 399.1343.94 24k
= 10 H-D X712 22.1442.74 349.1342.60 e
11 S 75 23.76+1.63 229.25+3.41 S
g 12 J-InEIIZ 17.4141.03 124.26+2.62 e
13 K-DE7I% 22.6140.85 216.18+1.86 A
14 B—2l 2l F1 91.36+0.36 14.37+0.05 TN sl
15 B-gl 2t 2 93.95+0.22 24.88+0.20 T
16 D-2 2 93.58+0.95 27.2640.20 =4
17 B-2fm}H 90.6140.28 23.2840.14 = oHE
18 B-2tm}2 90.3240.28 64.06%0.00 ey
19 E—okut 90.37+0.74 38.46+0.16 ES
20 B-Eolul 93.1740.35 25.3340.10 =4

YMean+SD (n=3).
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TE | HE A2 T=2(%) S (mga/g)
21 D-H il F 90.30+0.09" 16.41+0.20
20 B-2 92.59+0.20 16.65+0.12
23 B-2 93.18+0.37 34.48+0.17
24 B-CH I} 91.52+0.59 22 78+0.04
25 E—cf o} 91.85+0.49 15.66+0.14
26 B-Z 1} 87.10+0.66 14.80+0.26 2AHH FE)
L | 2 B-Z}2 93.04+0.11 17 244010
= | 28 B-OHs 1 60.33+0.78 19.34+0.23
g | o9 B-O}s2 73.7040.40 21.0940.17
30 B-A4 ZH 86.77+0.18 6.51+0.07
31 B-A4 22 85.26+0.07 5.12+0.03
32 B-= 89.44+1.54 4.74+0.02
33 == 90.14+0.18 11.46+0.05
34 E-S7) 2.19+0.01 1.3140.03
35 -2 83.44+0.24 24.94+0.19
36 ST 14.18+1.03 102.71+0.37
37 RESIERP 22 80+1.26 199.53+1.00
38 nESIERE 00 87+1.46 240.62+1.14
39 RESIE 23.54+1.36 143.87+0.00
40 InESIEN 21,9241 .41 482.50+2.78
41 12712 6 03.21+0.96 205.88+3.79
G| 42 eI 20 774113 195.57+2.78
= | 43 RESIERE 04.41+0.84 204.70%1.11
g | 44 InESTE 24.75+1.99 029.63+1.92
45 DEI2 10 21 53+0.84 143.51+1 19
46 DEIE 11 05.68+1.32 038.2343.71
47 InESIEIRP 16.20+0.40 168.38+3.62
48 DEIIE 13 07.13+0.08 022.8745.19
49 D12 14 17.08+0.30 022.0243.85
50 %942 15 24.48+1.09 034.14+3.88

YMean+SD (n=3).
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TE | HE ANEY (%) S (mga/g) Bl
51 DXRILZ 16 24.02+1 22" 194.95+1.92 e
52 DEIZ A7 21.42+0.39 289.69+6.72 e,
53 DEILZ 18 24.22+0.31 236.33+3.76 e
54 DXIF 19 25.30+0.71 296.74+3.31 =4t
55 DXRIE 20 23.68+0.17 208.70%5.71 =4t
56 DXRIIZ 21 22.87+0.18 241.47+5.44 =4t
57 DXRIIZ 22 22.87+1.85 255.22+1.64 EE
58 DxEIME 23 22.02+0.62 175.99+2.26 ESE
59 DXRIIZ 24 24.83+0.86 301.46+7.35 =4t
60 DXRILF 25 12.10£0.59 113.75+0.49 H £ =t
61 DXRILF 26 22.15+0.21 281.37+1.20 e
62 IRItE 27 15.314+0.94 230.97+2.52 ST HES
63 nxIHE 28 22.77+2.67 292.65+5.43 ST HEH
64 DEIF 29 21.82+0.92 247.6816.04 ==

f 65 DEIH2 30 25.0140.63 D57.02+2.44 =

; 66 DERIE 31 27.89+0.09 265.26+4.29 =4t
67 DXIF 32 31.52+0.04 285.40+4.32 =4t
68 DnxEIME 33 22.61+0.89 190.01+5.04 =4
69 DEILZ 34 26.45+1.68 105.81+2.86 H| £ A
70 DEIMF 35 26.45+1.68 201.48+6.50 Ee
71 DXRIF 36 23.23+0.06 200.53+£3.17 e
72 DXIMF 37 22.96+0.80 250.36+3.44 e
73 DXIIF 38 22.38+0.16 233.67+5.35 e s
74 DXEIME 39 23.24+0.29 227.88+3.92 =4t
75 DXILZ 40 22.95+0.52 233.00+2.76 ESE
76 DRIE 41 25.54+1.58 252.98+2.05 =&k
77 DEIIZ 42 23.27+2.35 235.42+3.68 e,
78 DXRILZ 43 22.07+1.99 224.80+2.22 =4t
79 DXRILZ 44 25.79+2.37 225.20+0.31 =4t
80 DXRILZ 45 23.85+0.05 207.58+1.99 =4t

YMean+SD (n=3).
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T | HE ANEY = (%) g2 E(mg/g)
81 IXRIHE 46 24.73+1.01" 228.27+2.26
82 ORIt 47 23.91+0.83 270.83+£2.37
83 IXRIHE 48 21.44+1.07 146.24+2.46
84 IRIHE 49 23.46%+0.00 242.82+2.77
85 DXIHFE 50 21.83+0.18 204.09+2.99
86 IXRIHE 51 23.31+1.13 264.61+3.50
87 RIS 52 24.941+0.06 236.54+2.28
88 IXItE 53 24.53+1.05 249.11+0.66
89 ORIt 54 25.57+1.14 253.41+0.12
90 DXIHFE 55 23.87%0.21 185.24+1.55
91 IXRIHE 56 23.03%+1.66 209.76+2.07
92 DEIFE 57 24.37+£1.73 227.93+£2.91
93 IXItE 58 22.96%+1.69 208.81+2.22
94 IXRItE 59 23.60+0.03 231.8912.07

I:H 95 IXItE 60 24.96+1.06 225.68+2.69
; 96 IXRIE 61 23.621+0.66 229.64+2.58
97 DEIF 62 21.72+0.27 232.8512.77
98 IXItE 63 23.64+0.07 210.24+0.83
99 RIS 64 22.42+2.09 160.85+0.12
100 XIS 65 21.31+£0.92 214.75+1.55
101 IXRIHE 66 22.15+0.04 207.51+2.38
102 DXRIE 67 22.2810.83 203.14+1.79
103 AnFE A 22.53+2.29 269.74+5.36
104 A0FE 2 19.04+0.47 219.3414.97
105 AaF 3 21.68+1.50 153.51+4.96
106 ALF 4 23.2512.45 108.89+0.85
107 A5 21.57+0.56 143.85%+1.62
108 AIF 6 22.65%+1.61 110.02+4.87 =&k
109 HAF 7 24.991+2.06 154.99+2.12 =&k
110 HAaF 8 21.73+2.86 57.36%+0.85 =&k

YMean+SD (n=3).
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T2 | HE T &2(%) g e (ma/g) H| D
111 Hnx 21.3141.45" 114.25+1.96 ey
112 Hnx 10.714+0.98 87.4940.82 H| £
113 HoZ 16.42+1.55 132.79+1.65 ==
114 Hox 9.12+1.51 75.63+1.11 H| £
115 Hox 23.21+1.24 253.1142.51 =4
116 HnZ 18.6740.62 163.19+2.00 e
117 Hnx 24.03+0.59 203.7942.05 =0
118 HoE 25.4140.51 238.65+2.27 A
119 HoZ 25.48+2.15 275.05+4.02 e
120 Hox 29.70+0.88 224 .65+3.51 R
121 Hux 20.3440.85 166.86+3.71 e
122 Hnx 25.22+0.21 257.2245.21 ey
123 HnFE 24.17+0.56 261.59+1.69 A
124 HoZ 23.51+2.61 254.80+5.03 e

f 125 AN 25.45+2.78 238.38+3.40 T

; 126 Hux 21.77+1.63 267.18+2.45
127 Hnx 24.75+0.71 213.5540.61
128 HoZ 27.74%1.80 131.01+0.12
129 Hux 29.36+0.01 151.16+0.32
130 HnE 30.0140.75 140.05+0.12
131 Hux 29.22+3.04 138.86+0.36
132 Hnx 32.92+2.45 133.33+0.72
133 FAInES 30.1740.37 188.11£1.32
134 FAES 28.62+1.21 131.48+1.36
135 HDE 22 85+1.58 120.96+1.28
136 Hux 23.41+1.30 139.41+0.82
137 AN 24.0240.23 159.15+1.51
138 HuZx 19.1140.98 143.98+1.64
139 =2 1 91.1340.07 31.1340.21
140 g2 2 91.77+0.03 17.4540.16

YMean+SD (n=3).
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TE | HE A2 +=&(%) ghel=(mga/g) H| 1
141 =22 3 89.58+0.18" 39.88+0.79 ey
142 =2 4 90.28+0.21 41.42+0.86 ey
143 g2 5 89.11+0.05 29.51+0.47 =4
144 ohs 1 71.12+0.65 17.6140.05 TLHEY)
145 ols 2 71.06+0.91 13.78+0.19 s
146 ols 3 89.81+0.72 30.13+0.78 =&
147 ols 4 69.17+0.04 3.79+0.06 =4
148 ot} 1 90.1740.21 49.75+0.30 =4
149 Qfo} 2 71.454+0.07 42.47+0.50 =&t
150 oo} 3 89.92+0.72 56.52+0.00 Sy

L 151 otm} 4 90.56+0.08 60.63+0.31 =&

£ | 152 cH z} 1 89.3240.52 41.29+40.23 ey

€ | 153 cf i} 2 91.30+0.76 11.9340.23 2
154 chot 3 92.13+0.07 28.22+0.32 =4
155 =1 93.03+0.04 29.91+0.07 = AHHIF)
156 22 91.79+0.06 14.4240.10 =4
157 23 92.86+1.82 21.9740.27 =4
158 Mz 92.27+0.63 6.52+0.00 E s
159 MZk 2 90.35+0.04 5.04+0.00 =4
160 21 x| o4 72.10+0.37 72.07+0.78 =24k
161 Z x| 2k 66.56+0.62 54.81+1.48 Sy
162 Z o} 1 90.49+0.82 31.93+0.53 Sy
163 CES 95.26+0.20 16.33+0.12 TAHEHE)

"Mean+SD (n=3).
o AA dRAE B AFY] nAESH 54

AA= W 7 vbg, A%, 15 59 dFAIEES A1 AFste ¢ vAES] 5o
2 et f 1A AR 2 AEFY rAETH 54S gotslr] f8te] Fat, AAkT,
25 9 FFo] i E FAste] [ 2-7]o YEAY. &8 AA AFAA E0E A
T 100~107 CFU/mLE Yebytow H-7A oA, Rabitg= D-AA A 7Hg Bol #AE
HAth ZAt5E 10°0~10° CFU/mL, &5 9 F3ol= #AEHA ZAY 10'~10° CFU/mL
FTEoE HAEHAY

S AlFEHE WEE AAAFY dvkdFSE 10'~10° CFU/mL, #2btsE 10°~10%
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CFU/mL, &% % F%ol:= A&9A &Y 10°~10° CFU/mL FF02 $£&8& AX 9 %
3 A%E Yl WaEE Axe dubdd s dubg Aol 4.60x10°~4.60x10° CFU/mL
Heolg Foxgon He2xoAe 3.30x10°~1.15x10° CFU/mLE &t durgdx]e =
At 5.25x10°~1.23x10% CFU/mLl o™, #&7]o Holg 5249 4% 3.85x10°~
555x10" CFU/mLE dukg Aol &) 2 gadtsE ey, a8 9 3ol AEH
A AU 1.00x10°~1.81x10° CFU/mL =22 A&% 3

T2 | #HE L A ekA| Ry a2 9 FEo| H| 11
1 A-Z R 2.34x10° 1.52x10° 3.23x10° =y
2 B-& x[1 9.25%10° 6.30%x10° 1.77%x10° =4
3 B-Z %|2 2.63%10° 2.29%10° ND" =4
4 B-Z%[3 1.33x10’ 2.80x10’ 1.25%x10° =4
5 B-Z %l4 5.20%x108 5.55%x10° 4.00x10? =4
6 B-Z XI5 3.05x10° 1.21x10°® 8.00x10? =4k
7 C-& = 1.58x10° 3.60%x10° 5.00x10' =4k
T & | DA 8.0710° 9.5010° 8.6510° e
i 9 E-Z X1 2.35%10° 2.20%10° ND =&
) 10 E-ZI X2 2.93x10° 1.85x10° 1.00X102 =4k
11 F-Z x| 2.45%10° 2.15%x10° 3.50x10° =4k
12 G-4 = 3.70x10° 1.85%x10° ND =4
13 H-Z X| 1.29x10° 1.04x10° 1.13x10* =4
14 I-Z x| 3.60x10° 1.46%10° 1.31x10% =4
15 J-A | 4.25%10° 1.20%10° ND =4k
16 K-Z | 3.05x10° 2.00x10° ND =4k
17 2R A 2.30%x10° 1.23x10'? ND =4k
18 2%l 2 4.60%x10° 4.30x10" ND B
19 U=l 3 2.39%x10° 3.45%x108 1.10x10° =4t
Ly 20 Zx 4 8.80x10’ 4.60%x10° 5.75x10° =&k
& 21 2% 5 9.50x10’ 3.80x10°® ND =4k
& | 22 | uxle 4.70x10° 5.80%10° ND e,
23 x| 7 2.39x10° 3.45%x10°8 1.10x10° =4t
24 2%l 8 3.35%x10’ 4.30x107 2.75%10° =4t
25 %l 9 2.08x10° 6.35x10° ND" ey

Not detected.
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[Z 2-7] AX
(2H2]: CFU/mL)

TE | HE ANEY A gk 7 =R a2 & FZFo| H| 1
26 Z=x 10 6.80x10* 2.80x10* 4.20x10° =4t
27 A% 11 5.80x10° 5.65%10° 1.81%x10° =4
28 =R 12 4.75%10° 3.65x10° 1.09x10* =4t
29 2% 13 8.15X10°8 9.70x10° ND =4
30 ZR 14 3.30x10* 5.55x10" 1.60x10* =&t
f 31 U=l 15 1.15%10° 3.85%x10° ND =4
; 32 Zxl 16 4.55x10° 3.65%x10° 4.20x10" =4
B 33 Zx 17 3.05x10’ 2.29%x107 1.35%x10° S
34 2%l 18 4.95%x10’ 3.25%x107 2.05%x10° S
35 2% 19 5.45x10°8 4.65%x10° 3.00%10? =&
36 % 20 1.55%x108 3.85%x10° ND =4
37 2R 21 4.60%x10° 5.25%x10° 1.00x10? =4t

Not detected.

2-8lel YErHAT. HA FE5E& o

et 53] E-E7029] Al = el A]

Z§& 1x7MFe FHARANA Ft

10'~10° CFU/mL %o #sglon ax Ly 10°~10°

CFU/mL, W& ﬂ%%aroﬂ*ib— 10~107 CFU/mL, Weg Ao 10°~10° CFU/mL
5} 9 1.00x10'~1.36x10° CFU/mL ¢ 9|

o

, AaFE ks, Sk 5o QR RN dukAlFFE 10°~107 CFU/MmL, &
L ] AU 10'~10° o2 Yebgoh W8 1A ¢ ‘ﬂxﬂe = A

S5d AF7FFY FHFE 1.15x10°~7.15x107 CFU/mLi UEtgton Hda3E 595x10
?~156x10" CFU/mL ®Slel #AEHAgrt. AEQ dRA5 Fitsde 95x103~1.36x107
CFU/mLZ HEHHAT. ®=3 1x7pFe] gr 4 %%014% AZFHA LAY 5.00%10'~
1.60x10° CFU/mLZ #2159l I ZH A FAY TR vE AA FHEE o
5.00x10'~5.40x10° CFU/mL7} 7%54 AL}, ol# s Az wE7FF AR AnF7F oy
e T3 AR E Vs 2 A J qo mAE odd =EHE S g
AT F U v dFEAse gr ¥ FFole HAEFHA ZAY 5.00x101~4.90x106
CFU/mL9] B2 HEHE= AS

=
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YNot Detected.
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[Z 2-8] AZX

T2 | =H A2 LetM g2 ¥ FHol Cl ek
32 B-2 4.45x107 2.65%x10° TLHEE Mh
j 33 E-E2 1.45%10* ND E=y
| 3 -7 ND ND 24t
- 35 B-2Fd 3.80x10° 2.00%x10? =k
36 DEIE 1 1.03x10’ 1.19%x10° H| E =
37 DRIIE 2 1.02%x10° 1.25x10* £
38 DXIE 3 2.52%x10° 3.10x10° EfF=
39 DEIIZE 4 1.90x10° 3.95x10* ot
40 DEIIE 5 1.24x10° ND =4
41 IXIIE 6 4.45%x10° ND = ok
42 DERIZ 7 3.15x10° ND =4t
43 DEIIZ 8 2.75%10° 3.80x10° =4t
44 DEIE 9 1.11x10° 1.80%x10° =4t
45 DXRIF 10 7.80%x10* 6.55x10° =4
46 DRIFE 1 7.15x107 5.00x10' =k
47 IRIE 12 7.35x10* ND =4
T 48 DXRIE 13 1.35x107 2.50x10? S=th=144(50:50)
& 49 DXIIRE 14 4.95x10° ND E
g 50 InESIERT 6.15%10° 6.05%10° A
51 DEIIFE 16 7.75%10° 8.85%x10° =k
52 DRIFE 7 1.33x10’ 1.29x10° =k
53 DEIIE 18 9.05x10° 7.20x10* =&k
54 DXRIFE 19 3.15x10° 2.85%10° =4t
55 DRIFFE 20 7.65x10° 4.10x10° =4t
56 DEIIE 21 1.22%x10° 5.00x10° =
57 DXRIMF 22 7.00%x10° 1.53%x10° E
58 DRIE 23 5.35%10° 6.75%x10° E R
59 DRIF 24 1.15%x10* 1.10%x10° =4
60 DRIFE 25 2.25x10° 8.05%x10° H| E =
61 DEIIE 26 3.00x10° ND" 34
62 nRIE 27 1.23%x10° 5.00x10° ST HES

YNot Detected.
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[Z 2-8] AZX

T2 | Hs A2 Ak 7 22 2 FEo|
63 IXIJZ 28 7.80x10* 3.50%x10°
64 IXIIZE 29 1.57%x10° 5.50%10*
65 I=JHE 30 1.12%x107 1.60x10°
66 IAXIIZE 31 7.10x108 1.33%x10°
67 IXIJIE 32 1.62x10° 2.15%10°
68 IxJIE 33 7.45x10% 5.95%x10°
69 IXIIZE 34 3.55%x10° 2.30X10°
70 IXIJIZ 35 4.75%108 1.33%x10°
71 IXIIFE 36 3.45%108 1.33%x10°
72 IxIJI2 37 6.10x10° 5.00%10'
73 IEIIF 38 1.67x10° ND
74 IRIJIZE 39 2.55%107 5.00x10"
75 IXRIIE 40 4.50%x107 ND
76 IAFIIZE 41 1.06%x10° ND

L 77 IXRIIFE 42 1.12x108 ND

= 78 TI=TIE 43 5.55x10°8 5.00x10'

g 79 TEIIZ 44 6.10%x10° ND
80 IXTJIE 45 6.40x107 1.33%10°
81 IXIIZE 46 4.05%x10° ND
82 IXIIZE 47 2.95%x10° 5.50%10?
83 IXTIE 48 1.65x10° ND
84 IXRIIE 49 5.15x10° ND
85 IFIIZE 50 4.95x10° ND
86 IXIIE 51 1.61x10° 1.85%10*
87 IXIJIZE 52 1.14%10° 2.90x10°
88 IXIJIZE 53 3.70x10° 1.40x10*
89 IXIIZ 54 6.55x10° 4.05%x10°
90 IEIIF 55 3.25%107 2.80x10%
91 IXIIZ 56 1.48%10° 2.05x10%
92 IXIIE 57 8.55x10° 1.10x10*
93 IXIIZE 58 6.60x10* 1.20%10°

YNot Detected.

_56_



[Z 2-8] AZX

(2+2]: CFU/g)
T2 | Hs A2 UHEN| 22 2 FEo| H| 2
94 IXJIE 59 4.75%10° 2.20%x10* A
95 I=JIE 60 1.60x10° 9.50%x10° =4
96 I=7I2 61 8.50x10° 1.55%x10° =4
97 IXTIE 62 3.90x10° 2.85%x10° =4
98 X712 63 5.60%10° 3.00x10* =4
99 IXJIZ 64 9.15x108 1.19%10° =4
100 IXIIZE 65 3.30x10° 9.70x10* =4
101 IXIJIZ 66 4.65x10° 9.00x10° =4
102 IXIIZ 67 3.95%x107 5.60%10° =4
103 HIE A 2.00x10° ND" A
104 HDF 2 2.40x10* ND ES=4t
105 HDF 3 2.00x10° ND E4t
106 HDFE 4 2.00%x10* ND =4
107 HIF 5 5.50x10° ND =4
L 108 H1F 6 1.50%10° ND =4
= 109 HIF 7 7.50%10° ND =4
g 110 HDE 8 6.00%10° 5.00%10" =24
111 HDF 9 7.95%x10* ND =4
112 A% 10 9.10x10° ND H E
113 HAoE 11 2.15%x108 5.40%10° Ee
114 HDZE 12 1.07x10° 1.00%10? H| E L
115 A% 13 1.45%10°3 ND =4
116 HIDFE 14 5.95%102 ND e
117 HA1NF 15 3.45x10% ND =&
118 HA10FE 16 2.95x10° 5.00%10' =4
119 HAnFE 17 4.30x10° ND =4
120 HAOE 18 2.90%x10° ND =4
121 HADOE 19 4.65x10° 2.05x10° =4
122 HAHDE 20 2.35%10* 1.95%x10° =4
123 HADF 21 3.05x10° 5.00x10' =4
124 HADF 22 5.00x10* 5.00%10' =4

YNot Detected.
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[Z 2-8] AZX

T2 | Hs A2 UHEN| 22 2 FEo|
125 HADE 23 1.56X107 5.00x10"
126 HADFE 24 4.25%x10* ND"
127 HA10FE 25 3.10x10* 5.00x10'
128 A% 26 6.70x107 7.55%10°
129 Hnzx 27 5.60x10° 1.65%10°
130 HDnE 28 7.10x108 1.65%10°
131 HA1nFE 29 3.95%x104 1.12x10*
132 HA10FE 30 2.80x10° 1.37x10°
133 HAFE 31 2.25%10* 1.03x10*
134 HAnE 32 1.47x10* 4.30%10°
135 HA10E 33 9.85x10* 1.08x10*
136 HADFE 34 1.01x10* 4.55%10°
137 HA10FE 35 2.50%x10° 2.10x10°
138 AIE 36 8.05x10° 1.95%10°

Ly 139 = 8.05x10* ND

= 140 =z 2 1.43%x10° ND

g 141 oz 3 7.60x10° 1.37%10°
142 = | 6.40x108 4.90x10°
143 =225 1.93x10° 1.26x10°
144 ots 1 1.36X107 ND
145 o= 2 4.55%x10* ND
146 ots 3 5.50x10°8 ND
147 ols 4 4.20x10° 3.05%x10°
148 oFm} 1 1.52x10* 5.00x10"
149 ofm} 2 1.72x10° 7.90x10*
150 oful 3 1.95%10° 3.00x10°
151 otm} 4 2.08x10* 1.00%10?
152 CH i} 1 8.05x10* 5.00%10'
153 CHat 2 4.05%x10* ND
154 o=t 3 1.47x10* 6.10x10°
155 2 2.00x10° 2.90x10°

YNot Detected.
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[Z 2-8] AZX

(=Hl: CFU/g)
TE | HE N1 A HEN| g2 ¥ FHol |12
156 72 6.75%10° 4.20%x10° Ny
157 23 7.55x10* ND =&
158 A ZE A 5.30%x10° 2.50x10? St
f 159 dZ 2 6.65x10° 4.10x10° =
-] 160 2|2 1 1.99%10° 7.70%10° 22k
T Zxlerd 2 410x10° ND =
162 Za} 1 4.75%10* 1.35%10° = ok
163 Hij &= 1.14%x10’ ND TAHLEE)
YNot Detected.
ot A2 AR ofEHEA 2 d A%
obFetEAl 09 AGS FHotatr] s AAGA AN A& st ?%% a7 13%F, 71E
FAls 22F % Su AlEEe i%ﬂ% 67%, AalF 36%F 2 7|ErdR 25% & 163% 9

A QR Az hshe] ofF e wAste] [E 2-9]9) YEith ARAR F 5
CHESEA SEE BAD s 9 ARARAN obEAEA Bl AEHAO ool
AETA olstolom, 3Fo] AHEFA olstR YEY ofZ 5 2o skl 71X Y
PaRt bdd Aow e
E:3 ] Al H=8 S =2 ofFEEN YL
(H2l : wa/kg)
TE | HS Al2dY AFB1" | AFB2 | AFG1 | AFG2 TAFs H| 2
1 A-Dnx7t2 | <LoD? | NDY | ND ND | <LOD |=tHEE ots)
2 B-1XI}+21 ND ND ND ND ND | S¢eHEE aleh
T 3 B-LXIIF2 <LOD ND ND ND <LOD =k
4 C-1IX7IF <LOD ND ND ND <LOD =4t
5 D-IXIIF <LOD ND ND ND <LOD =&t
= 6 E-1XT7HF1 <LOD ND ND ND <LOD S=i
7 E-1X7IF2 <LOD ND ND ND <LOD St
8 F-1XI7t& <LOD ND ND ND <LOD St
UAFB1: aflatoxin B;, AFB2: aflatoxin B, AFG1: aflatoxin G; AFG2: aflatoxin G, TAFs: total
aflatoxins, ?LOD(ng/mL): limit of detection. AFB1=0.13, AFB2=0.10, AFG1=0.19, AFG2=0.07, ¥

ND: not detected.
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[Z 2-9] AX

(Th2l : pg/kg)
TE | HS NEL: AFB1" | AFB2 | AFG1 | AFG2 | TAFs H|
9 G-LFEIIZ ND? ND ND ND ND =4
10 H-2x7t% | <LoD¥ | ND ND ND <LOD SoH/FA
11 -DEIIE <LOQ* | ND ND ND <L0Q 34
12 J-IE7HZ <LOD | ND ND ND <LOD =4
13 K-DxIIZ ND ND ND ND ND =4
14 | B-2l28fF1 <LOD | ND ND ND <LOD | FtHXE siH)
15 | B-2l@8fF2 <LOD | ND ND ND <LOD =&
16 D-¢ 2l <LOD | ND ND ND <LOD =4
17 B-2FIiH ND ND ND ND ND ToHEE Foh)
18 B-ofml2 <LOD | ND ND ND <LOD =4
19 E-km}2 <LOD | ND ND ND <LOD EE
20 | B-HujF2 ND ND ND ND ND =4
~ | 21 D-A el F <LOD | ND ND ND <LOD =4
& | 22 B-F1 ND ND ND ND ND = AHH F )
& | o3 B-22 ND ND | ND | ND ND =4
24 B-CH ZH ND ND ND ND ND TeHEE RlE)
25 E-c mh2 <LOD | ND ND ND <LOD EE,
26 B—Z uH ND ND ND ND ND A FE)
27 B-Z m}2 ND ND ND ND ND =4
28 B-0Ot=1 ND ND ND ND ND ITeHEE 18)
29 B-Ohs2 <LOD | ND ND ND <LOD =4
30 B-A ZH ND ND ND ND ND | Z4HEE MAh
31 B-MZ2 ND ND ND ND ND =4
32 B-E ND ND ND ND ND TLHEE MAH
33 = <LOD | ND ND ND <LOD B
34 E-S7I ND ND ND ND ND =4
35 B-2f ND ND ND ND ND =4
UAFB1: aflatoxin Bi AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin G, TAFs: total
aflatoxins, ?ND: not detected, JLOD(ng/mL): limit of detection. AFB1=0.13, AFB2=0.10,
AFG1=0.19, AFG2=0.07, 4)LOQ(ng/m L): limit of quantitation. AFB1=0.40, AFB2=0.31,
AFG1=0.59, AFG2=0.23,
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[# 2-9] AF

(Thel : pg/kg

TR HE NEL AFB1" | AFB2 | AFG1 | AFG2 | TAFs H| 1
36 DEIE A <LOD? | ND ND ND <LOD H| E =t
37 DEILE 2 ND¥ ND ND ND ND E=a)
38 X723 | <LOD | ND | ND | ND | <LOD SELES
39 | DEIIE 4 ND ND | ND | ND ND Hok
40 | DEIIR 5 <LlOD | ND | ND | ND | <LOD 2
41 IEII2 6 <LlOD | ND | ND | ND | <LOD A
42 | DEIIR 7 <LlOD | ND | ND | ND | <LOD 2
43 | DEIIZ 8 <LlOD | ND | ND | ND | <LOD 20
44 | DEIIR 9 <LlOD | ND | ND | ND | <LOD 2
45 | DEJF= 10 | <LOD | ND | ND | ND | <LOD 2
46 | DEIIE 11 ND ND | ND | ND ND 2
47 | DEJ7}2 12 | <lOD | ND | ND | ND | <LOD 2

= | 48| DXI® 13 | <D | ND | ND | ND | <LOD §§§é§ﬂ

W | 49 | D712 14 ND ND | ND | ND N.D E2

- | 50| mXJ71= 15 | <LOD | ND | ND | ND | <LOD 20

g 51 T%XJ}2 16 | <LOD | ND | ND | ND | <LOD 2

M| s2 | 1x71= 17 | <LOD | ND | ND | ND | <LOD A

= | 53| WXIJI= 18 | <LOD | ND | ND | ND | <LOD =,
54 | DEIIE 19 ND ND | ND | ND N.D 2
55 | DEJ12 20 | <LOD | ND | ND | ND | <LOD 20
56 | DmE712 21 | <LOD | ND |<LOD| ND | <LOD 2k
57 | DmE712 22 | <LOD | ND | ND | ND | <LOD 24
58 | DmE712 23 | <LOD | ND | ND | ND | <LOD 24
50 | DmEJ12 24 | <LOD | ND | ND | ND | <LOD 2o
60 | mXJF2 25 | <LOD | ND | ND | ND | <LOD M| £ it
61 | 1XIIZ 26 ND ND | ND | ND ND 24
62 | 1EIIZ 27 ND ND | ND | ND ND 2L
63 | 1EIIZ 28 ND ND | ND | ND ND s Eg
64 | TmEJ2 29 | <LOD | ND | ND | ND | <LOD ==
65 | TmXJ7F2 30 | <LOD | ND | ND | ND | <LOD 2

YAFB1: aflatoxin Bs, AFB2: aflatoxin B, AFG1: aflatoxin Gi. AFG2: aflatoxin Gz TAFs: total
aflatoxins, ?LOD(ng/mL): limit of detection. AFB1=0.13, AFB2=0.10, AFG1=0.19,
9IND: not detected.
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[Z 2-9] AX

(2h2l : pg/ka)
T2 HE A=Y AFB1" | AFB2 | AFG1 | AFG2 | TAFs H| 32
66 | TX7FE 31 | <LOQ? | ND ND ND <L0Q =4
67 DE74E 32 | <LOD¥ | ND ND ND <LOD =4
68 | LEIIE 33 <LOD | ND ND ND <LOD ey
69 | LEIIF 34 <LOD | ND ND ND <LOD H| £ 2ot
70 | DEIIE 35 <LOD | ND ND ND <LOD B
71 TEIME 36 <LOD | ND ND ND <LOD B
72 DEILE 37 ND* ND ND ND ND ey
73 | 1EIIE 38 ND ND ND ND ND BT
74 TEIIE 39 ND ND ND ND ND =4
75 DRI 40 ND ND ND ND ND B
76 | LEIIE 41 ND ND ND ND ND =4
77 TXIME 42 | <LOD | ND ND ND <LOD =4
= | 78 | DXIJIR 43 | <LOD | ND |<LOD| ND | <LOD A
N 79 | LEIIR 44 ND ND ND ND ND s
7 | 80 DRIIE 45 ND ND ND ND ND s
fl 81 | DEIIZ 46 ND ND | ND | ND ND e
= | 82 DRINE 47 ND ND ND ND ND =4
83 DXIIE 48 ND ND ND ND ND =4
84 DRIIE 49 <LOD | ND ND ND <LOD ey
85 DEIIE 50 <LOD | ND ND ND <LOD =4
86 IXIHE 51 <LOD ND ND ND <LOD s
87 TXIIFE 52 <LOD | ND ND ND <LOD =4
88 TEIIE 53 <LOD | ND ND ND <LOD =4
89 DXIIE 54 <LOD | ND ND ND <LOD =4
90 DRIF 55 <LOQ ND ND ND <LOQ =&t
91 TIRIZE 56 <LOD ND ND ND <LOD =4
92 DEIIE 57 <LOD | ND ND ND <LOD ey
93 DEIIE 58 ND ND ND ND ND =4
94 DRIIE 59 ND ND ND ND ND =4

UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin G, TAFs: total
aflatoxins, 2)LOQ(ng/mL)S limit of quantitation. AFB1=0.40, AFB2=0.31, AFG1=0.59, AFG2=0.23,
JLOD(ng/mL): limit of detection. AFB1=0.13, AFB2=0.10, AFG1=0.19, AFG2=0.07, “ND: not
detected.
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[Z 2-9] AX

ch?l © pg/kg)

TE2 | HE ANEY AFB1" | AFB2 | AFG1 | AFG2 TAFs H| 1

95 DEILZE 60 ND? ND ND ND ND =4

96 TEIIE 61 <LOD? ND ND ND <LOD =4

97 TEIE 62 <LOD ND ND ND <LOD ey

08 TEIIE 63 ND ND ND ND ND =4

99 DEIIE 64 <LOD ND ND ND <LOD =4

100 DEIIE 65 <LOD ND ND ND <LOD ey

101 DXIIE 66 <LOD ND ND ND <LOD =4

102 DEIIR 67 <LOD ND ND ND <LOD ey

103 HIE <LOD ND ND ND <LOD ey

104 HDnF 2 <LOD ND ND ND <LOD ESEs

105 HDF 3 ND ND ND ND ND EEs

106 HIF 4 <LOD ND ND ND <LOD =4

j 107 HIFE 5 <LOD ND ND ND <LOD =&

_ | 108 A% 6 <LOD ND ND ND <LOD ey

g 109 Hunx 7 <LOD ND ND ND <LOD =4

AIRRIC FAEN: ND ND ND ND ND 2

IEEE HIF 9 ND ND ND ND ND ey

112 HAIDFE 10 <LOD ND ND ND <LOD H| E =

113 ADFE 11 <LOD ND ND ND <LOD £

114 ADE 12 <LOD ND ND ND <LOD H| £

115 HIDF 13 ND ND ND ND ND ey

116 HIE 14 <LOD ND ND ND <LOD =4

117 HIDFE 15 <LOD ND ND ND <LOD =&

118 HIDF 16 <LOD ND ND ND <LOD =&

119 HDE 17 <LOD ND ND ND <LOD ey

120 HDF 18 <LOD ND ND ND <LOD ey

121 HIDFE 19 <LOD ND ND ND <LOD Sy

122 HDF 20 <LOD ND ND ND <LOD Sy
UAFB1: aflatoxin B AFB2: aflatoxin B, AFG1: aflatoxin G;, AFG2: aflatoxin G, TAFs: total
aflatoxins, ?ND: not detected, *LOD(ng/mL): limit of detection. AFB1=0.13, AFB2=0.10,

AFG1=0.19, AFG2=0.07.
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[Z 2-9] AX

(TH?l @ pa/kg
TE | HE A2 AFB1" | AFB2 | AFG1 | AFG2 TAFs Hl 2
123 dnxE 21 <Lob? | ND? ND ND <LOD =4
124 AaF 22 <LOD ND ND ND <LOD =4k
125 A0F 23 ND ND ND ND ND ok
126 AnF 24 <LOD ND ND ND <LOD S
127 A0F 25 ND ND ND ND ND = ¢
128 A0F 26 <LOD ND ND ND <LOD ¢
129 AnF 27 ND ND ND ND ND =4k
130 A F 28 ND ND ND ND ND ¢
131 AnF 29 ND ND ND ND ND =
132 A10F 30 <LOD ND ND ND <LOD ¢
133 AnF 31 ND ND ND ND ND =&k
134 AnF 32 ND ND ND ND ND Sy
= | 135 A% 33 ND ND ND ND ND N
i 136 ADF 34 ND ND ND ND ND =4k
T | 137 A0F 35 ND ND ND ND ND =4k
x%ﬂ 138 A% 36 ND ND ND ND ND ok
= | 139 =2 1 ND ND ND ND ND = oA )
140 gz 2 ND ND ND ND ND S
141 =2 3 <LOD ND ND ND <LOD =4k
142 2 4 <LOD ND ND ND <LOD ¢
143 g2 5 <LOD ND ND ND <LOD ¢
144 ob= 1 ND ND ND ND ND =LH(EHY)
145 ots 2 ND ND ND ND ND
146 ot= 3 <LOD ND ND ND <LOD
147 ot= 4 ND ND ND ND ND
148 L} 1 ND ND ND ND ND
149 u} 2 ND ND ND ND ND
150 ot 3 <LOD ND ND ND <LOD
151 Lt 4 <LOD ND ND ND <LOD
UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin Go.
aflatoxins, ?LOD(ng/mL): limit of detection. AFB1=0.13, AFB2=0.10, AFG1=0.19, AFG2=0.07,

9ND: not detected.

_64_




[E 2-9] AZ

(]
TE|HS ANEY AFB1" | AFB2 | AFG1 | AFG2 | TAFs H| 2
152 CH ot 1 ND? ND ND ND ND =4
153 cHot 2 ND ND ND ND ND =4
154 cHot 3 <LOD¥ | ND ND ND <LOD =4
= | 185 2 1 ND ND ND ND ND = AHH )
Ly | 156 22 ND ND ND ND ND =4
_ | 157 23 <LOD | ND ND ND <LOD =4
= | 158 WETE ND ND | ND | ND ND Z324
H | 159 Mz 2 ND ND ND ND ND =4
= 160 |zl <loD | ND | ND | ND | <LOD e
161 x| kd2 <LOD | ND ND ND <LOD =4
162 Z 1} ND ND ND ND ND =4
163 =L ES ND ND ND ND ND =4
UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin G, TAFs: total
aflatoxins,Z)NDi not detected, 3)I_OD(ng/mL)i limit of detection. AFB1=0.13, AFB2=0.10,
AFG1=0.19, AFG2=0.07.
STD
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TAFs:
AFB2=0.10,

AFG2: aflatoxin Go.
AFB1=0.13,

AFG1: aflatoxin Gy,
limit of detection.
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9LOD(ng/mL):

AFB2: aflatoxin Bg,
not detected,
AFG2=0.07.

aflatoxin By,
?ND:

aflatoxins,
AFG1=0.19,
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[Z 2-10] A&

(2h? : ug/kg)
TE | HE L AFB1" | AFB2 | AFG1 | AFG2 | TAFs H|
22 21%| 6 ND? ND ND ND ND =4
23 x| 7 <LOD? ND ND ND <LOD ey
24 2% 8 <LOD ND ND ND <LOD =4
25 2% 9 <LOD ND ND ND <LOD ey
26 2% 10 <LOD ND ND ND <LOD ey
27 2% 11 <LOD ND ND ND <LOD =4
L | 28 2% 12 ND ND ND ND ND =4
29 2% 13 <LOD ND ND ND <LOD =4
T [ 30 2% 14 <LOD | ND ND ND | <LOD 2 At
2 | 31 2% 15 <LOD ND ND ND <LOD ey
32 2% 16 <LOD ND ND ND <LOD =4
33 2R 17 <LOD ND ND ND <LOD =4
34 2% 18 <LOD ND ND ND <LOD =4
35 2% 19 <LOD ND ND ND <LOD oy
36 x| 20 <LOD ND ND ND <LOD oy
37 2% 21 <LOD ND ND ND <LOD =4

UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gi1, AFG2: aflatoxin G.. TAFs: total
aflatoxins, 2ND: not detected, JLOD(ng/mL): limit of detection. AFB1=0.13, AFB2=0.10,
AFG1=0.19, AFG2=0.07.
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ol g F4ste] [X 2-1100] YepUAch 7FS X AAE ddnfFelA] Feld Ut
AFaE 10°~10° CFU/g, BAhFE 10°~10° CFU/g, &5 2 F%ole 4A$ 10'~10°
CFU/gZ YelWth A%, A §F 59 FARAAMY dubhdss AEHRA SAY 107~
10 CFU/g, #Atitrel g 2 F3olo A$ AEHA &
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[=2]

CFU/g o2 AZHAT AL 722 A5 AduFoda duA+5E 10°~107 CFU/g,
At HEHA EAY 10'~10" CFU/g, &% 2 330l A$x A&FHA &AY 100~
10° CFU/g %% Yeddth AL EAQzdA dubddss AEHA A4 101~107

Ji
£
—_

CFU/g= Akt

S & R Fgole A PEAA FAUY 0°~10%, 10'~10° CFU/g
FEo AEHUL. B
al

3}
5 AA e A AduFolA A= 10° CFU/g, 237 FollA &=
10'~10° CFU/g, A1, A% 5 718 BARA = AEHA FAY 10°~10" CFU/g= e}
Yok FARAdA Y AAaE AE7FFAA o AEEHA ko dF aET7FFAA
10'~10" CFU/g2 95 en wvhs Y 59 FARAME 742ﬂX1 2AY 10°~10
CFU/g %< Yehldd. 23 2 #3309 3% & ux7tFos AEHA &AY 10'~10
CFU/g= YElyon, 71E‘r BAgodE AEEA A 10'~10° CFU/g TS YHERATH

FE7FFY] ARkl E 1.90x10°~1.28%x10° CFU/g W92 Uely o, RAdsE AEE
A EAL 5.00x102~4.00x107 CFU/ge o2 AZHYr}. w3k a7 9@ FPo] £ 27

Z5 A 1.00x10'~4.75x10* CFU/g FFow A=
8.75x10° CFU/go. 2 JEbytom, 345 o B

=4 5 129
A 1.00x10* CFU/g7} AZ&9 E} AR 9 FFolm URE AEHA Fkot AxF 49 A
L 120047 ZH2E 1.00x10* CFU/g, 1.50x102 CFU/g7} A&sAeh A7e 25 dukAtol
2.76x10°~352x10° CFU/mL7} Wetyton, gage AR 7oA BAZ97 7.85x10°~

2.00x10° CFU/mL7} debytth &% 2 F3ol4E 350x10'~5.15x10" CFU/gel "ol #

ZH Ao A gAAME AEHA LAt thE dFAs nAESH 54

AR A gl AEHA FAY 1.20x10°~9.65x10" CFU/ge] FF=OoZ UEytoe

5<>ﬂxi~ Mg Be dwbAlw T AEE AT Habreet g 2 Fgolk AN AlioﬂH B
A% Hda, AT E 3.05x10°~1.33x10° CFU/gsF 2.7, EE 2 FolE 2.00x10'~

3.50x1o3 CFU/g &322 #EHAh
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[# 2-11] AEE dX| dFAN =R EF E4
(k2| %, CFU/qg)
T2 | HE N2y TE2 A dbM 7 HFMa |2E ¥ ZFo| H| 31
1 HMoluf3=1 | 91.96+0.45" | 1.68x10° | 1.96x10° 4.50%10" =4k
2 MelujF2 | 94.74+2.07 | 5.00x10° | 6.90x10* 4.00x10" =4
3 HMoluf£3 | 92.65+0.16 | 2.90x10* | 4.95%x10° 1.50%10" =4
4 MelujF4 | 92.81+£0.19 | 2.02x10° | 3.55%10° 1.30x10° =4
5 MelufF5 | 93.24+0.16 | 1.91x10° | 3.85%x10* 8.00x10’ =4
6 Mol F6 | 92.55+0.01 | 4.59x10° | 3.82x10’ 2.00x10' =4
7 Molufx7 | 93.46+0.21 | 1.57x10°% | 1.58%x10° 5.50x10" =4k
8 Mol F8 | 94.36+0.16 | 2.14x10° | 1.11x10° 5.00x10' =4k
9 HMelufF9 | 92.17+0.26 | 1.65%10° | 1.45%x10° 2.30x10° =4k
10 | EiF10 | 93.69+0.13 | 1.30x10° | 1.58%x10° 2.05X10° =4k
11 Mol =11 | 93.87+0.22 | 4.58%x10° | 5.80%x10° 4.95%10? SN
12 A ZH 87.12+1.36 | 6.47x10° ND? 6.50%x10° HR(=3)
13 M2 88.25+0.48 | 5.02x10° ND 1.75%x10* | dE(ES5)
14 M3 91.65+0.56 | 5.74x10°% | 3.45x10° 3.90x10* £
15 A2k 87.11+£1.03 | 6.92x10° | 4.60x10° 5.85x10° HE(E3)
16 M5 87.89+0.74 | 3.01x10° | 4.25%10° 8.50%x10° H=E(E3)
2 17 MZt6 88.68+1.01 | 3.01x10° | 2.00x10° 8.50x10° =4k
B 18 M Zt7 91.28+2.91 | 3.52x10°® | 7.85x10* 5.15x10* =4
19 HDFA 24.88+1.28 | 7.60x10° ND ND =)
20 HDFD 28.25+4.31 | 1.15%x10° ND ND IH=F)
21 HADFE3 24.63+0.67 | 2.80x10° ND ND £
22 HDF4 28.66+0.33 | 2.15%10° ND 1.00x10* Fot
23 H1F5 17.43+3.22" | 2.00x10% | 1.00x10" ND? Sy
24 H1%F6 21.40+1.90 | 2.40x10" ND ND A
25 HIDF7 18.39+1.25 | 3.25%10° ND 7.00x10’ H| £ =
26 21 94.28+1.72 | 4.00x10° ND ND TLHLYE)
27 22 94.00+£0.03 | 5.95%x10° | 6.95x10° 3.50x10? =4
28 £3 93.00+£0.20 | 7.50x10* | 7.50x10* 1.00x10? I AHEAN)
29 24 94.06+£1.03 | 4.95x10° | 5.45x10* 3.50%x10° =4
30 ol 69.51+£0.39 | 1.20x10* | 4.10x10° 2.00%x10? =4
31 ol=2 69.79+0.75 | 1.68x10° | 5.15%x10° ND TLHEH)
32 0}=3 64.78+0.06 ND ND ND =4HQA)
33 0bs4 60.20+0.47 | 1.30x10* | 5.50%10° ND =4k

UMean+SD (n=3), ?Not detected.
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[ 2-11] AH

(Tk2l: %, CFU/g

T2 | HS ANEY = UGt g |22 ¥ FZol H| 31
34 QFIH 94.38+2.99 | 3.10x10* ND 1.30x10* T LHF2h)
35 Qm}2 90.93+0.96 ND ND 1.00x10% | ZaHE Q)
36 2k m}3 90.93+0.96 | 3.30x10* | 4.00x10* 4.00%10? =4
37 2l 2 1 95.38+0.32 | 1.13x10° | 1.50%x10° 2.00%x10? =4
38 AZHfFE2 | 93.924+0.06 | 2.85%10° | 1.38x10° 9.00x10? =4
39 cH ZH 91.95+0.39 | 7.00x10% | 3.00x10? ND =4HAsH)
40 =21 89.88+0.38 | 1.65x10° | 5.00%x10* ND TOHE
41 DXRIIR1 17.14+0.02 | 1.09%10° ND ND H E =
42 IX7HE2 | 15.36+0.05 | 1.30x107 ND ND £
43 DRIIZ 12.76+0.65 | 4.90x10° ND ND =4t
44 IX7F24 | 15.93+0.69 | 7.40x10° ND 5.00x10" | BAEZAE5050
45 DXIIE5 | 14.8440.38 | 1.35%10’ ND 1.00x10? Ee)
46 DEIFF6 | 19.57+0.59 | 3.55%10° ND 6.00%x10' =4k
47 DEIIE7 | 16.434£0.02 | 6.50%10° ND 7.00x10° =4
48 DXIIR8 | 14.57+£0.27 | 2.80x10° ND ND =4k
49 DEIFR9 | 14.19£0.01 | 7.95%10° ND 1.80x10° =4
2 50 | IZEIJHR10 | 16.79+0.68 | 8.80x10" ND 1.00x102 =4
B 51 DEIFE11 | 14.0940.86 | 7.00x107 ND 1.00x10° =4
52 | 1712 | 17.13+0.54 | 1.19%10’ ND 2.40x10° =4k
53 | IFIJIE13 | 14.62+0.51 | 7.90x10° ND 1.30%x10° e
54 | IXJFR14 | 16.01+0.04 | 6.00x10° ND ND =4k
55 | DEIJFR15 | 15.90+0.09 | 7.95%10° ND 1.25%10? =4k
56 | 1DXEIJIR16 | 15.50+0.33 | 1.03x10° ND 1.10%10? =4t
57 | DXEIJIR17 | 12.55+0.89 | 5.65x10° | 2.20x10° 7.05x10* =4
58 DXIHE18 | 13.07+0.27 | 8.35%10° ND" ND =4k
59 DEIFF19 | 15.50+£1.36 | 4.30%x10° ND 4.50%x10? =4
60 DEIFR20 | 13.85+0.38 | 9.15x10" | 5.00%x10? 1.05%x10? =4
61 DEIFE21 | 13.20+0.14 | 6.15%x10° ND ND =4
62 | LXIJIF22 | 18.15+2.01 | 2.80%x10° ND 2.00x10' e
63 | LXJIF23 | 15.37+1.75 | 3.90%x10° ND 1.00%x10' S
64 | LXIJIF24 | 13.43+0.15 | 4.20%x10’ ND 1.00%x10? e
65 | LZEIIR25 | 11.13+0.44 | 2.85%10’ ND 2.00x10’ =4k
66 | LEI7IE26 | 15.87+0.76 | 6.50x10° ND 3.65%10° =4k
YMean+SD (n=3), ?Not detected.
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[E 2-11] AH
(2H2l: CFU/g)

T2 | HS ANEY = UGt g |22 ¥ FZol H| 31
67 DXEIJIF27 | 13.49+0.08 | 1.30%x107 ND 1.15%x10? =4k
68 | IXI7IF28 | 14.88+0.24 | 4.30x10° ND 8.50x10' =4
69 | LEIIE29 | 14.32+0.29 | 6.05x10° ND 2.00x10? =4
70 DEJFR30 | 13.82+0.33 | 6.20%x10° ND 1.27%x10* =4
7} 71 DEIHE31 | 16.3240.19 | 7.90%x10° ND ND =4
= 72 | IEIIE32 | 16.83+0.60 | 4.55%10° ND ND Ak
73 | DXI7FE33 | 11.99+0.47 | 6.35x10° ND ND =4k
74 | IXIJIE34 | 15.16+0.04 | 3.25%10° ND ND =4k
75 DXIJIF35 | 17.98+£0.55 | 2.31%x10° ND 3.00x10' =4k
76 | IXJIE36 | 15.65+0.63 | 2.24x10’ ND ND =4k
77 | DXEIJIR37 | 25.23+0.95 | 4.60x10" | 5.00x10° 2.50x10" TLH2E)
78 | IXJIE38 | 26.46+1.75 | 4.70x10’ ND ND = AHHH)
79 | IXJIRE39 | 26.49+0.13 | 1.43%10’ ND ND (A Y)
80 | IXI7IR40 | 18.05+0.77 | 9.90x10’ ND ND =LH(H )
81 DEIFIZ41 | 23.65+3.09 | 6.95%x10° | 5.40x10° ND =LHEF)
82 DEIIR42 | 26.70+£2.76 | 8.30%x10’ ND 2.20x10° AL
83 | IZEIJIR43 | 12.07+0.25 | 1.90x10* ND 5.45%10° ol
84 | IXIJIF44 | 28.44+0.27 | 5.60x10° | 3.10x10° 5.30%x10° ILHES)
85 DRILZ45 | 28.34+0.59 | 1.01x107 | 1.06x10° 6.00x10' =4k
86 | IXIJIF46 | 26.13+0.67 | 7.25%x10° | 4.55%10° 4.50x10" ILHE)
87 DRILZ47 | 24.80+0.38 | 1.24x10° | 3.35%10° 8.50x10" LI )
7j 88 | HuiF12 | 92.46+0.43 | 5.95x10° | 3.90x105 2.85%10? =4k
- 89 | HIufF=13 | 93.08+0.22 | 3.50x10° ND ND =4k
90 | HIHiF14 | 92.43+0.03 | 2.32x10° | 6.00x10? ND =4
91 Mol =15 | 91.34+0.09" | 1.03x107 | 4.35%x10° ND? =4
92 | HelufF16 | 92.46+0.60 | 2.80x10° | 3.20%x10* ND =4
93 Meluf =17 | 89.65+0.47 | 1.74%x10° | 7.00%x10' ND =4
94 | Holuf18 | 92.12+0.08 | 2.12x107 | 3.80%10’ ND =4
95 | HelHf=19 | 90.66+0.29 | 3.00x10° | 1.50%x10* 1.00x10° =4
96 | HlHfZxF20 | 93.26+0.30 | 5.10x10° N.D ND =4
97 | HlufF21 | 92.23+0.08 | 2.35x10° | 2.70%x10° ND =4k
08 25 ND ND ND ND =4k
99 26 ND ND ND ND =4k

YMean+SD (n=3), ?Not detected.
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[ 2-11] AH

=2l CFU/g)
TE | HE AN2Y =E 8 A LA HaR |22 2 Z3Fol H| 1L
100 CH k2 86.66+0.66 | 9.95%x10* N.D 1.00x10? TLHR YY)
101 L} 91.96+0.29 | 2.54x10* | 3.05x10° ND A Q)
102 ojs5 90.48+1.87 | 9.65x10" | 1.33x10° ND TLHEH)
103 | IX7}F48 | 12.71+£0.23 | 6.30%X10’ ND 3.85x10° =4k
104 | DXI}249 | 11.4240.28 | 2.55%10° ND 3.00x10" =4
7 | 105 | 2XIHE50 | 11.55+0.42 | 8.50x10° ND 3.30x10? =4
= | 106 | D751 | 11.6740.44 | 1.28x10° ND 5.00x10' =4
107 | LEIFE52 | 10.98+0.38 | 4.45%10° ND 6.40%10? e
108 | LEIFFE53 | 11.50+£0.24 | 4.35%x10° ND ND SRS
109 | LEIIFE54 | 9.75+0.70 | 1.54x10° ND ND SRS
110 | DX7}855 | 11.9240.01 | 4.75%10° ND ND =4t
111 | DXI}256 | 17.45+41.36 | 7.40x10° ND 1.20x10° =4
112 | DE7be67 | 15.68+0.21 | 7.60x107 | 4.00x107 | 2.50x10' |STEEHSHE
113 | DX7}F58 | 19.14+0.03 | 8.75%x10" | 3.45%x10’ 1.00x10' E
114 | DXIJ}E59 | 21.50+0.44 | 2.95x10° | 2.40%x10° 1.00x10' ERy
115 | IEI}F60 | 17.87£0.31 | 7.60x10° | 4.80%x10° 7.50%x10" H| E 2t
116 | ZX7}261 | 10.624+0.08 | 2.90x10° | 2.15%10* ND S
117 | DXI}262 | 17.2840.02 | 4.15%x10° | 6.30x10° 2.50x10" | ZFAEES I
118 | DXJ}F63 | 13.10+1.09 | 2.11x10° | 9.60x10° ND E R
119 | DXJ}F64 | 18.97+0.51 | 1.79x10" | 1.72x10’ 3.05x10° =4k
120 | DEI}F65 | 14.50+£1.19 | 6.40x107 N.D 5.95x10° =4
= | 121 DXIJIF66 | 17.45+0.88 | 4.85%x10° N.D 3.30x10° =4
122 | IEI}E67 | 19.66+£3.01 | 1.56x10° N.D ND A
123 | LEJ}F68 | 16.87+£0.05 | 3.40x10* N.D 1.00x10° e
124 | DXI}T69 | 22.47+2.43 | 4.75%10° N.D 1.00%x10' S
125 | IEI}E70 | 20.20+1.27 | 5.35%10* N.D 1.95%x10° =4k
126 | AXI}R71 | 16.74+1.19 | 5.85%x10’ N.D 4.65%x10° =4
127 | A&xI7}872 | 17.03+0.42 | 7.30%x10’ N.D 9.00x10' =4
128 | DXI}R73 | 17.60+1.18 | 9.20x10° N.D ND =4k
129 | DXIJ}R74 | 18.7540.52 | 1.09x10° | 8.05%10° 1.25%10° =&k
130 | DXI}R75 | 21.65+1.44 | 5.25%10° N.D 3.50x10" =4k

UMean+SD (n=3), ?Not detected.
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[ 2-11] A%
(E491: %, CFU/g)

T2 | HE ANEY = A dbM 7 g |EE ¥ FEol H| 31
131 | LEI}F76 | 15.38+0.58" | 4.05%x10° ND? 1.00x101 e
132 | LEI}F77 | 16.13+£1.09 | 8.50x10* ND ND =4
133 | DXIJ}E78 | 19.37+0.22 | 8.30x10° ND 2.50x10? S
134 | AXIJ}F79 | 20.87+0.45 | 8.50x10" | 4.20x10* 2.00x10? =4k
135 | IXI}F80 | 18.23+0.25 | 1.27x107 ND 7.00x10° =4
136 | DX7}¥81 | 18.93+1.15 | 1.33x10° ND 1.00x10’ e
137 | LEI}E82 | 9.78+0.17 | 6.25x10* ND ND =4
138 | LEJ}F83 | 21.03+0.37 | 9.15%x10° ND 3.50%10' =4
139 | LEIIF84 | 20.42+2.44 | 6.25%x10° ND 8.50%10' =4
140 | IXI}F85 | 21.55+0.47 | 1.10x107 ND 1.50x10° =4
141 | DEIFF86 | 19.51+£0.09 | 5.20%x107 ND ND =4
142 | DEIIF7 | 17.18+£1.09 | 2.14x10° ND ND =4
143 | DEI}F88 | 17.86+1.41 | 1.28x10° ND 1.77x10% =4
144 | DXI}E89 | 14174113 | 2.67x10° ND ND =4k
145 | DXIJ}F90 | 19.53+0.22 | 9.25%10° ND ND =4k

=2 | 146 | DEI}R91 | 20.161£0.45 | 6.35%10° ND ND =4
147 | DXI}R92 | 20.31+1.79 | 1.88x10’ ND 1.05%10? =4
148 | DXJ}293 | 21.1740.63 | 8.05x10° ND 3.50x10" =4k
149 | 1DEI}F94 | 21.83+0.55 | 9.45x10° ND 3.05x102 =4
150 | DXEIJ}R95 | 19.21+0.74 | 4.65%x10° ND ND =4
151 | DXEIJ}R96 | 20.99+0.90 | 6.45%x10° ND 2.50%x10' =4k
152 | 1MEI}F97 | 8.46+0.55 | 2.70x10* ND ND =4
153 | DX7}F98 | 19.51+0.93 | 1.35%10’ ND 1.00x10' =4k
154 | DZ7t=99 | 20.99+0.07 | 1.88x107 ND 4.75x10¢ | FFEHA=
155 | DEIHR100 | 17.26+0.26 | 3.45%x10° ND 1.50%x10? =4
156 | DXIJFR101 | 19.51£0.09 | 9.40x10° ND 3.45x10° =4
157 | LEIHR102 | 17.314£0.99 | 1.24%x10° ND ND ey
158 | LX7H2103 | 17.86+1.41 | 3.95%x107 ND 1.35%10° =4k
159 | ZXIIR104 | 14174113 | 1.47x10° ND 3.00x10* =4k
160 | DXJIE105 | 19.53+£0.22 | 8.55%10° ND 2.00x10? e
161 | ZXJH2106 | 20.16+0.45 | 2.95%x10° ND 1.00x102 =4k

Mean+SD (n=3), ?Not detected.
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[ 2-11] AH

(2t2l: %, CFU/g)
T2 | HE ANeY TEREH A dbM 7 g |EE ¥ FEo H| 31
162 | XXIJHR107 | 20.31+1.79" | 7.80x10° ND? ND =4
163 | ZXJ71%2108 | 21.17+0.63 | 8.00x10° ND 1.05%10° =4t
164 | LX7F2109 | 21.83+£0.55 | 1.19x107 ND 2.20x10° =4k
165 | ZXIJHR110 | 19.21+£0.74 | 5.40x10° ND 2.50x10? =4k
166 | ZX7F2111 | 20.99+0.90 | 1.79x10’ ND 1.50x10? SRS
167 | X2&IJIE112 | 21.23+1.52 | 7.80x10* ND 1.50%10? SN
168 FAnEST! 11.18+0.87 | 6.55%x10* ND ND Ei=
169 H1Z9 10.48+0.18 | 9.20x10* ND ND Ei =
170 HAIE10 21.87+£0.71 | 5.05%10° ND ND H| E &
2 | 171 FAES N 18.21+1.45 | 8.75x10° ND ND =4
172 AIF12 21.4810.18 | 5.55%x10° ND ND =4
173 ADF13 23.81+0.40 | 4.35x10* | 1.00x10* 1.50%102 =4
174 A28 90.81+0.35 | 2.76x10° | 7.85%x10* ND ILHES)
175 AL 87.52+0.85 | 6.65x10" | 9.25%10° 3.50x10" =4k
176 | HujF22 | 93.50+0.88 | 5.70x10° ND ND e
177 27 ND ND ND ND =4k
178 28 ND ND ND ND SRS
179 0l56 64.55+0.81 | 5.05x10" | 1.35%10’ 2.00x10' =4
180 2 1M 86.94+0.26 | 6.35%10° ND 5.50x10' =4
181 2731 17.54+0.04 | 4.80%x10° ND" 1.50x10' ST
182 271F2 16.14+0.15 | 4.00%x10° ND 4.00%x10' E=y
183 | ZXJIE113 | 6.99+0.14 | 6.69%x10° ND 1.50x10° =4
184 | IXIJIR114 | 7.80+0.21 1.68x10° ND 2.00x10? =4
185 | XXIJHR115 | 17.15+£0.24 | 2.30x10’ ND 9.00x10" | Z=:FA=55
186 | XXJ71%£116 | 14.08+0.47 | 8.25%10° ND 1.00x10' ==
187 | XXJ7H2117 | 18.95+1.05 | 3.55%10° ND 1.50%10' Ee)
2 188 | XXJ71F118 | 13.29+0.06 | 4.65x10° ND 1.00x10’ H £ =t
a 189 | XXJIE119 | 17.4240.33 | 2.75%10° ND 3.00x10' =4k
190 | IE7HR120 | 19.56+0.47 | 6.20x10° ND ND =4k
191 | DXJ71&121 | 18.28+0.30 | 2.80x10° ND ND £
192 | DXJHE122 | 17.30+0.44 | 2.19x10° ND ND £
193 | ZXJHE123 | 17.59+0.18 | 1.86x10’ ND ND £
194 | IEIIR124 | 16.14+£0.23 | 1.78x107 ND 1.00x102 =4
195 AIF14 8.6210.02 5.90x10’ ND 2.50%x10° H| E &

UMean+SD (n=3), ?Not detected.
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2ND:

AFG2: aflatoxin G2, TAFs: total aflatoxins,

0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08.

aflatoxin Gy,
— 75 —

AFB2: aflatoxin B,, AFG1:

aflatoxin By,

not detected, ¥LOD(ng/mL): limit of detection. AFB1

DAFB1:



[# 2-12] AIHE A dEME T olZ2}E4 YT

(Thel : pg/kg
TE2 | HE ANEY AFB1" | AFB2 | AFG1 | AFG2 TAFs H| 1
21 HDFE3 ND? ND ND ND ND £
22 HF4 ND ND ND ND ND ot
23 HIF5 <LOD¥ ND ND ND <LOD ey
24 H1F6 ND ND ND ND ND =4
25 Hux7 ND ND ND ND ND =4
26 =1 <LOD ND ND ND <LOD ALY E)
27 22 ND ND ND ND ND =4
28 23 ND ND ND ND ND = H(E )
29 4 ND ND ND ND ND ey
30 Ob=1 ND ND ND ND ND ey
31 ofs2 ND ND ND ND ND FAHEH)
32 0}=3 <LOD ND ND ND <LOD = oH2l M)
33 obs4 ND ND ND ND ND =4
34 2k ND ND ND ND ND = LHF2e)
JF | 35 2 uf2 ND ND ND ND ND =HE )
S | 36 k|3 ND ND ND ND ND 2
37 2 2 Hf 1 ND ND ND ND ND ey
38 A= F2 <LOD ND ND ND <LOD ey
39 CH I ND ND ND ND ND = &HHH)
40 ==y <LOD ND ND ND <LOD =L )
41 TEIHRA ND ND ND ND ND H| £ =
42 TEIE2 ND ND ND ND ND £
43 TEIIE3 ND ND ND ND ND =&

44 TEIR4 ND ND ND ND ND Ak B A=50:50
45 TEIIES5 ND ND ND ND ND ==
46 TXIIR6 ND ND ND ND ND ey
47 DEIIRT ND ND ND ND ND Sy
48 DRIIE8 ND ND ND ND ND Sy
49 TEIHR9 ND ND ND ND ND =4
50 IEIR10 ND ND ND ND ND =4

UAFB1: aflatoxin Bi, AFB2: aflatoxin B,, AFG1: aflatoxin Gy, AFG2: aflatoxin G.. TAFs: total aflatoxins, 2ND:
not detected, ®LOD(ng/mL): limit of detection. AFB1=0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08.
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[ 2-12] AH

TE2 | #HE A2Y AFB1" | AFB2 | AFG1 | AFG2 TAFs H| D
51 DEIE11 ND? ND ND ND ND =4
52 DEIR12 ND ND ND ND ND ey
53 TEIHR13 ND ND ND ND ND ey
54 IXIIR14 ND ND ND ND ND ey
55 IXIIR15 ND ND ND ND ND ey
56 IXIIR16 ND ND ND ND ND ey
57 IEIR17 ND ND ND ND ND ey
58 IXIIR18 ND ND ND ND ND =4
59 IXIHR19 ND ND ND ND ND ey
60 IXI7HR20 ND ND ND ND ND Sy
61 TEIE21 ND ND ND ND ND ey
62 TEIE22 ND ND ND ND ND ey

_| 63 IEIIR23 ND ND ND ND ND ey

e 64 xR 24 ND ND ND ND ND ey
65 IxIIR25 ND ND ND ND ND ey
66 IXIIR26 ND ND ND ND ND =4
67 IxIIR27 ND ND ND ND ND ey
68 IxIIR28 ND ND ND ND ND =4
69 IXIHR29 ND ND ND ND ND ey
70 IXIHR30 ND ND ND ND ND =4
71 TEIHE31 ND ND ND ND ND Sy
72 TEIIE32 ND ND ND ND ND =4
73 TXI7HE33 ND ND ND ND ND ey
74 TXIIR34 ND ND ND ND ND ey
75 TEIIR35 ND ND ND ND ND ey
76 TXII236 ND ND ND ND ND ey
77 IEIIR37 0.22 ND ND ND 0.22 = oHE
78 DXIIZ38 <LOD¥ ND ND ND <LOD = AHHH)

7%4 79 DE7H239 1.02 ND ND ND 1.02 =oHE )
80 DEIHR40 0.84 ND ND ND 0.84 = oHE )
81 DE7IE41 0.16 ND ND ND 0.16 oKL F)

VAFB1: aflatoxin Bi AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin G, TAFs: total
aflatoxins, 2ND: not detected, 3)LOD(ng/mL)Z limit of detection. AFB1=0.04, AFB2=0.06,
AFG1=0.27, AFG2=0.08.
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[ 2-12] AH

(Thel : pg/kg
TE2 | #HE ARy AFB1" | AFB2 | AFG1 | AFG2 TAFs H| D
82 TEIIR42 0.74 ND? ND ND 0.74 = AH( )
83 TX7H243 ND ND ND ND ND ol A
84 IX7IR44 <LOD¥ ND ND ND <LOD THES)
85 DXIIR45 0.11 ND ND ND 0.11 ey
86 DEIIZ46 0.24 ND ND ND 0.24 (O FH)
87 DRI 47 ND ND ND ND ND TN (EE)
88 Mol F12 ND ND ND ND ND ey
89 MeltfF13 ND ND ND ND ND =4
90 Mol F14 ND ND ND ND ND ey
91 Mol F15 ND ND ND ND ND Sy
92 Ml =16 ND ND ND ND ND =4
93 Helbf 17 ND ND ND ND ND =4
94 Holtf 18 ND ND ND ND ND =4
95 HMoluf =19 ND ND ND ND ND ey
7 | 96 Helul 20 ND ND ND ND ND ey
2 | 97 Heluf 521 ND ND ND ND ND =4
98 25 ND ND ND ND ND H
99 = ND ND ND ND ND IHES)
100 cH k2 ND ND ND ND ND =L )
101 kit ND ND ND ND ND TLHE )
102 ohs5 ND ND ND ND ND TZLHEH)
103 IX71248 ND ND ND ND ND =4
104 DEIIR49 ND ND ND ND ND =4
105 TEIHE50 ND ND ND ND ND =4
106 DE7+251 ND ND ND ND ND =4
107 DEIIE52 ND ND ND ND ND ey
108 IXIIE53 ND ND ND ND ND ey
109 IXII254 ND ND ND ND ND ey
110 IXIIE55 ND ND ND ND ND ey
111 IXIIE56 ND ND ND ND ND =4
2 | 112 IEIIE57 0.13 ND ND ND 0.13  |S3AEH EEAE50:50

UAFB1: aflatoxin By, AFB2:
aflatoxins, ND: not detected
“LOD(ng/mL): limit of detection. AFB1=0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08.

aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin G, TAFs: total
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[ 2-12] AH

T2 | HE NE-L AFB1" | AFB2 | AFG1 | AFG2 TAFs H| D
113 DEIIE58 <Lop? | ND¥ ND ND <LOD ESE
114 TRIIE59 ND ND ND ND ND 24
115 TRIIE60 ND ND ND ND ND H| £ ot
116 TXII261 ND ND ND ND ND 24
117 IXIIR62 ND ND ND ND ND I LS 2M=37
118 TRII263 ND ND ND ND ND ESEs
119 Ix71264 ND ND ND ND ND s
120 THEII265 ND ND ND ND ND e
121 TXRI+266 ND ND ND ND ND S
122 IXIIR67 ND ND ND ND ND S
123 TXI7H268 ND ND ND ND ND ey
124 TX7H269 ND ND ND ND ND ey
125 THRIRT70 ND ND ND ND ND ey
126 TEIET ND ND ND ND ND =4

o 12T DRIIRT2 ND ND ND ND ND T

~ 128 T1£71273 ND ND ND ND ND 2o
129 IXIIR74 0.23 ND ND ND 0.23 ey
130 IRIIRT5 ND ND ND ND ND e
131 IRIIZRT76 ND ND ND ND ND A
132 IRIIRT77 ND ND ND ND ND e
133 IRIIZRT78 2.56 ND ND ND 2.56 ey
134 TRIIZRT79 ND ND ND ND ND =4
135 TX71280 0.09 ND ND ND 0.09 ey
136 DX71281 0.43 ND ND ND 0.43 ey
137 TEIIE82 ND? ND ND ND ND ey
138 TXII283 ND ND ND ND ND T
139 TXI7I284 ND ND ND ND ND =4
140 TXI7IE85 ND ND ND ND ND ey
141 TRII286 ND ND ND ND ND e
142 IxII287 ND ND ND ND ND A

UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gi, AFG2: aflatoxin G, TAFs: total aflatoxins,
2*LOD(ng/mL): limit of detection. AFB1=0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08, ®ND: not detected.
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[ 2-12] AH

(Thel : pg/kg
TE | HS NE-1=: AFB1" | AFB2 | AFG1 | AFG2 TAFs H|
143 DE71E88 ND? ND ND ND ND =4
144 TEI7HE89 ND ND ND ND ND =4t
145 DE7HR90 ND ND ND ND ND =4t
146 DZ7H291 ND ND ND ND ND At
147 DX71292 ND ND ND ND ND =4t
148 DX7t293 <LOD?Y ND ND ND <LOD =4t
149 IXIHE94 <LOD ND ND ND <LOD =4t
150 TEI4295 ND ND ND ND ND =4t
151 TE7+596 ND ND ND ND ND =4t
152 IEIt297 ND ND ND ND ND =4t
153 DX71598 ND ND ND ND ND =4t
154 DE7HR99 ND ND ND ND ND ST e
155 DEIHE100 ND ND ND ND ND =4
156 DEIHE101 <LOD ND ND ND <LOD =4t
o | 157 DEIHE102 ND ND ND ND ND =4t
158 TXIHE103 ND ND ND ND ND =4t
159 DEIR104 ND ND ND ND ND =4
160 DXIHE105 ND ND ND ND ND =4
161 DXIHE106 <LOD ND ND ND <LOD =4
162 IXIHE107 <LOD ND ND ND <LOD =4t
163 TXIHE108 ND ND ND ND ND =4t
164 TEIHE109 ND ND ND ND ND =4t
165 DEIFR110 ND ND ND ND ND e
166 DEIFR111 ND ND ND ND ND =4t
167 IEIHE112 <LOD ND ND ND <LOD =4t
168 FanE: ND ND ND ND ND El =
169 FanESe! ND ND ND ND ND El =
170 HADFE10 <LOD ND ND ND <LOD Hi| E &
171 A1 ND ND ND ND ND =4t
172 HDF12 ND ND ND ND ND =4t

YAFB1: aflatoxin B+, AFB2: aflatoxin

B., AFG1: aflatoxin Gy, AFG2: aflatoxin G, TAFs: total aflatoxins, ?ND:
not detected, 3)LOD(ng/mL): limit of detection. AFB1=0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08.
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[ 2-12] AH

TE | HS L AFB1" | AFB2 | AFG1 | AFG2 TAFs H| 2
173 HDF13 ND? ND ND ND ND =4
174 M8 ND ND ND ND ND TZLHES)
175 M9 ND ND ND ND ND ey

L | 176 HolufF22 ND ND ND ND ND Sy
177 g7 ND ND ND ND ND = AHH F)
178 =8 ND ND ND ND ND = AHH F)
179 0l=6 ND ND ND ND ND ey
180 Z 14 ND ND ND ND ND =4
181 2otz ND ND ND ND ND B
182 Zotz ND ND ND ND ND ESEs
183 DEIE113 ND ND ND ND ND ey
184 TXIR114 ND ND ND ND ND =4
185 DEIIR115 0.46 ND ND ND 0.46 B 24k=5:5
186 DEIIR116 0.68 ND ND ND 0.68 ==
187 DEIR117 ND ND ND ND ND £

2 188 DRIF118 ND ND ND ND ND H| £

B 189 DEIR119 0.47 ND ND ND 0.47 =4
190 TEIR120 0.49 ND ND ND 0.49 ey
191 DEIIE121 ND ND ND ND ND £
192 DEIR122 ND ND ND ND ND £
193 DEIIR123 ND ND ND ND ND £
194 DEIIR124 ND ND ND ND ND ey
195 HIDF14 ND ND ND ND ND H| E =

VAFB1: aflatoxin B1, AFB2: aflatoxin By, AFG1: aflatoxin Gy, AFG2: aflatoxin Go. TAFs: total aflatoxins, 2ND:
not detected.

AL AEE AR GA AF F BTSN FF 2

(1) A= AA AFe 5+
&

ARE HA AFEe o] skt

—

sS4 F2 549 setaly] st pH, AR, A%, £8 FEe
Hae] [# 2-13190 JEQTh 448 7He 0Ae] FEFL0)ES 859-914% FEAS
pH+ 381~6.06, 2F=(%)+= 0.22~1.32, 9%(%)= 094~257=2 YElRY. AS A9 F+
F(%)2 86.2~96.9% HE=F o pHE 356~6.10, 2F=(%)= 0.24~1.10, 9 %=(%)= 1.33~2.

o:a
% %S
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Fom pH+ 372~581, 4t

=2 AHAY. = HA 9 B FeEd (%) 85.0~91.1% A=
= Al 52l

(%)+ 0.26~241, 9%(%)v 123~275=2 ey AdE 714

=t
MBS 54
Z

A rd A AFEANA ARkAl 7 845x10°~5.07x10% CFU/g 502 veyta, 53] 7
2 17~7A 2% wx FHE Ay Aow g2 AXAF Hl& =S Ak FFE o
Bl 1.34x10%~5.07x10" CFU/g 52 dubAldsrt A&5Hs AL o 5= g 24k
T 3.70%10'~4.46x10" CFU/g2 HES o] A AFY A4 = we} gitsrt g2
A devts A4S & F Aol 2ader kAl e 2 FAS vEh A FEe
AR 17~22004 e ZAAadrt AEHJT 88 2 3309 A dF AR AFAAE
AZHA Fgrort HLr)e AAdAE 1.00x101~7.00x10° CFU/ge] Mol AEHon, &
KeX

= A&EA EAY 895x10°~2.72x107 CFU/g7} A& Q).

TE|HE | A=Y TE(%) pH LHE(%) H (%) H|
1 FAPN I 89.85+0.04" 4.55+1.10 1.10£0.01 1.47+0.24 =&
2 Hx| 2 90.90+0.66 3.89+0.03 1.01£0.03 1.13+0.07 ok
3 4=l 3 89.7410.51 3.81+0.05 1.32+£0.02 1.17£0.00 ok
4 4=l 4 87.241+0.47 4.70+0.00 0.48+0.00 1.21+£0.07 =&
5 FAPN NS 89.021+0.04 3.90+0.03 1.05%£0.00 1.29+£0.00 =&k
6 4l 6 91.431+0.11 3.941+0.00 0.9940.00 0.94%+0.00 =&
7 4=l 7 87.7110.21 4.05+0.04 1.06£0.02 1.09£0.07 =&k
8 Z% 8 88.56+0.24 4.20+0.03 0.73%£0.00 1.13+0.07 =&
9 %9 87.36+0.08 4.12+0.03 1.32%0.01 1.17+0.00 =&
10 4l 10 89.45+0.01 3.94+0.03 1.114+0.00 1.17+0.00 =&k
11 Al 11 88.01+0.71 5.49+0.03 1.22+0.88 1.48+0.24 =4k
7} 12 H=xl 12 89.95+0.38 3.83%+0.01 0.40%0.01 1.31£0.15 =k
= 13 4%l 13 90.08+0.13 3.83%+0.01 0.394+0.00 1.46+0.00 =&k
14 4=l 14 89.84+0.99 4.12£0.01 0.22£0.00 1.34£0.23 ok
15 4=l 15 88.68+0.40 4.08%0.01 0.36%0.00 1.38+£0.08 ok
16 4=l 16 89.04£0.26 4.20+0.03 0.61+0.00 0.97+0.06 =&k
17 Hxl 17 87.5910.04 4.16%+0.00 0.974+0.00 1.37£0.07 =&k
18 4%l 18 88.76+1.57 4.11+0.00 0.9610.01 1.256+0.07 =&
19 4l 19 88.891+0.28 4.17+0.00 0.84%0.01 1.01£0.07 =&k
20 Zxl 20 90.72%0.51 4.82+0.03 0.38+0.01 1.01£0.07 =&
21 4 21 88.01+0.71 4.05+0.03 0.91+0.00 1.17+0.00 =4k
22 4=x 22 90.37+0.42 5.35+0.03 0.42+0.03 1.76+0.00 =4k
23 4% 23 89.05+0.58 4.95+0.00 0.90+0.02 1.87£0.12 =&k
24 H=x| 24 85.99+1.57 4.15+0.00 0.944+0.00 2.54%+0.00 =k

YMean+SD (n=3

Nt
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[# 2-13] A

TE | HE: | AMERY T=(%) pH L= (%) H = (%) Cl il
25 4=xl 25 88.2310.69 5.99+0.03 0.3910.02 2.30+0.07 =&
26 Zxl 26 87.55+0.07 6.06+0.01 0.54%+0.02 2.57+0.12 =&k
27 4=zl 27 88.53+1.47 5.59%0.01 0.9940.01 1.64+0.12 =k
28 4=xl 28 87.53+0.59 5.67%0.01 0.93+0.01 1.99£0.00 =4k
29 4=xl 29 88.34+0.33 5.49+0.69 0.21+0.00 2.10+0.02 =&
7} 30 4%l 30 85.59+0.18 5.83%0.01 0.25%0.01 1.65%£0.10 =&
= 31 FAPNINCY 88.65+£0.12 5.33%0.01 0.32£0.01 1.58+0.00 s
32 4Rl 32 86.8310.04 5.38+0.04 0.67+0.02 1.74+£0.06 =,
33 4=l 33 86.5910.25 5.75%+0.01 0.281+0.00 2.2910.07 Es
34 4% 34 89.761+0.09 4.661+0.47 0.681+0.00 1.51£0.00 = A
35 4=l 35 90.48+0.05 4.08%+0.06 1.39£0.01 1.32%0.00 = A
36 4% 36 88.10+0.85 4.41£0.16 0.8410.01 1.67%0.00 = A
37 4% 37 89.83+0.13 5.60%+0.00 0.30%0.01 1.76+0.00 =&
38 FAPNICE] 87.58+0.16 5.64%+0.05 0.31+0.00 1.95%£0.07 =&k
39 Z=xl 39 88.87+0.05 5.80+0.03 0.24+0.01 1.87£0.00 =4k
40 ZIx| 40 |89.74+0.19" 5.76%+0.03 0.24%+0.00 1.562%0.00 =k
41 FAPNIY 88.59+0.13 5.75%+0.03 0.24+0.00 1.72+0.07 =4k
42 4Rl 42 88.04+0.15 5.87+0.03 0.28+0.00 1.60£0.07 =&k
43 4=x| 43 89.7310.16 6.10+0.03 0.24£0.01 1.64%+0.00 ok
7 44 H=x| 44 89.88+0.22 5.98+0.03 0.2610.00 1.64+£0.12 s
= 45 H=x| 45 88.13£0.21 5.86%+0.00 0.30%0.01 1.83%£0.07 =&k
46 4Rl 46 88.631+0.33 5.87+.0.06 0.25+0.00 2.11+0.12 =&
47 Hxl 47 88.09+0.37 4.52+0.03 0.95+0.02 1.40+0.12 =&
48 Zx| 48 87.51+2.35 4.42+0.00 0.9110.02 1.44+0.07 =&
49 Zxl 49 88.02+0.03 4.24+0.03 1.10£0.02 1.33%£0.07 =&
50 4 x| 50 86.251+3.34 4.77+0.03 0.88+0.00 2.30+0.07 =&k
51 4 x| 51 96.98+0.01 3.56+0.00 0.55+0.00 1.44+0.14 =k
52 4=x| 52 85.48+0.28 6.15+0.03 0.26%0.00 1.81+£0.03 =4t
53 4%l 53 90.32+0.76 5.70+0.00 0.26%0.01 1.60£0.07 =&k
54 4=x| 54 89.15%+0.70 5.66%+0.04 0.31%0.01 2.03+0.07 =&k
- 55 4=x| 55 85.00+0.69 5.74+0.00 0.38£0.01 2.41£0.00 ok
- 56 4=x| 56 88.13+0.21 4.481+0.04 0.75%0.01 2.12+0.07 ok
57 4=x| 57 88.81+£1.99 5.75%+0.00 0.3940.01 1.562+0.00 =&k
58 4=x| 58 86.901+0.39 5.10£0.00 0.481+0.00 2.0710.07 =&k

YMean+SD (n=3).
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[# 2-13] A

TE | HS | A=Y T2(%) pH M= (%) A= (%) Cl ]
59 | =X 59 89.16+0.11 5.64+0.04 0.35+0.00 1.56+0.07 ey
60 | &=l 60 88.96+0.52 5.15+0.79 0.33+0.00 1.56+0.07 =4
61 2% 61 88.70+0.53 4.96+0.02 0.68+0.01 1.80+0.03 ey
62 | Z=x 62 86.69+0.65 4.70+0.01 0.73+0.01 2.3240.11 ey
63 | Z=x 63 89.13+0.15 5.59+0.03 0.67+0.00 1.234+0.08 =4
64 | Xl 64 87.36+0.06 5.81+0.04 0.66+0.01 1.35+0.08 ey
L | 65 | #A 65 89.44+0.16 5.66+0.04 0.66+0.02 1.52+0.00 =4
T | 66 | 2l 66 89.61+0.03 4.55+0.00 1.24+0.04 1.40+0.17 =4
67 | #=xl 67 91.12+0.49 3.72+0.04 2.41+0.04 1.99+0.00 ey
68 | Z*l 68 88.71+0.12 5.29+0.00 1.11+0.03 2.2240.00 Sy
69 | &=l 69 87.30+0.52 4.00+0.00 1.91+0.01 2.75+0.08 =4
70 | H=xl 70 89.45+0.11 4.87+0.04 0.97+0.02 1.81+0.08 =4
71 2= 71 89.79+0.24 4.37+0.04 1.40%0.00 1.35+0.08 =4
72 | U=zl 72 89.96+0.87 3.75+0.00 2.00+0.02 1.99+0.00 =4
73 | A= 73 87.57+0.45 5.19+0.03 0.44+0.01 2.44+0.24 ey
74 | U= 74 87.79+0.12 4.06+0.05 0.81+0.01 2.08+0.08 ey
75 | A=l 75 88.71+0.57 4.62+0.04 0.43+0.01 1.93+0.08 ey
76 | A=l 76 88.48+0.10 4.27+0.07 0.69+0.01 1.69+0.00 ey
77 | A=l 77 87.99+0.09 4.33+0.00 0.83+0.00 1.93+0.00 =4
78 | =%l 78 86.04+0.66 4.21+0.02 0.88+0.02 1.63+0.08 ey
79 | =Xl 79 87.01+0.06 4.36+0.01 1.2740.91 1.70+0.00 ey
0_; 80 | &=l 80 87.40+0.14 4.30+0.01 0.86+0.01 1.78+0.16 =4
: 81 2% 81 78.03+0.58 3.58+0.03 2.72+0.00 4.4740.16 =4
82 | x| 82 86.67+0.48 4.55+0.03 0.84+0.01 1.80+0.08 =4
83 | Z=x 83 89.76+0.09 4.66+0.47 0.68+0.00 1.51+0.00 =4
84 | A= 84 90.48+0.05 4.08+0.06 1.39+0.01 1.32+0.00 =4
85 | Z=xl 85 88.10+0.85 4.4140.16 0.84+0.01 1.67+0.00 Sy
86 | Z=xl 86 85.45+0.28 4.24+0.05 0.75+0.00 2.04%0.08 =0
87 | #=xl 87 87.71+0.04 4.3240.01 0.60+0.00 2.10£0.08 ey

YMean+SD (n=3).
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[F 2-14] AEY X HE2| o[d=stx EM
(ck2| : CFU/9Q)

TE | HE N2y 0T it 22 % FZo| H| 1
1 2R 4.65%x10’ 1.80x10°% 1.12x10° =4t
2 x| 2 1.18x10° 5.00x10° 1.80x10* =4t
3 2% 3 3.95x107 1.05%108 5.15x10° =4
4 2% 4 2.41x10" 2.48x10" ND" =4
5 4% 5 4.00x10° 6.50x10° 2.65%x10° S
6 4=z 6 3.05x10° 3.35%10° 2.35x10* S
7 Z=x 7 8.30x10° 5.50x10° 5.05x10* =4t
8 U=l 8 1.19x10™ 1.32x10" 1.00%x10° =4
9 A%l 9 3.34x10° 2.35%10° 7.10x10° =4
10 2%l 10 3.50x10° 2.30%x10°8 1.35x10° e
11 X 11 7.49%x10° 2.19%x108 1.00x10° =4
12 Azl 12 2.82x10° 3.04x10° 9.03x10° =4t
13 =%l 13 1.93x10°® 6.80x10° 1.01x10° =4t
14 Zxl 14 5.97x10" 5.80x10" 8.00x10* =4
15 A%l 15 1.50x10’ 1.76x10" 2.15%x10° S
16 2% 16 3.61x10" 2.49x10" 5.00%x10? =&

2 17 A%l 17 1.34x10'"° 1.58x10"° 7.00x10° =4

- 18 Zx| 18 3.07x10" 2.21x10" 1.10x10° S
19 A=l 19 4.45%x10" 3.54x10" ND =4
20 Zx 20 5.07x10" 4.46%x10" 9.00x10? =4t
21 x| 21 3.55%x10" 1.23%x10" 2.50%x10° =4
22 x| 22 2.03x10" 2.00x10" 4.10x10° =4
23 U=l 23 2.40x10" 3.04x10" 2.30x10° =4
24 x| 24 1.16x10" 1.86x10" 2.72x107 =4
25 x| 25 1.27x10’ 3.10x10’ 1.00x10? =4
26 x| 26 1.20%107 1.42x10° 3.00x10? =4t
27 Zx| 27 1.94%x10™ 9.90x10° 1.00x10? S
28 Zx| 28 5.75x10° 9.05x10° ND S
29 2% 29 3.35%10° 4.85x10° 6.50x10" =4
30 A=l 30 4.45%10° 1.05%10° 1.50%10' = A
31 2%l 31 6.10x10° 3.90%x10° 8.50%10' = A
32 x| 32 2.95%10° 1.95%x10° 1.00x10' = A
33 =l 33 8.55X10° 1.80x10° 8.00x10' = A

YNot detected.
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[ 2-14] AH

(2h¢l - CFU/g)
T2 HS ANEY E0T ik a2 9 ZEo| H| 1
34 x| 34 6.90x10° 5.90%x10° ND = At
2 35 2% 35 2.88x10" 2.94x10'° 4.95x10* e
B 36 U=l 36 3.06x10'° 7.78%x10° 1.35%102 = A
37 x| 37 9.00x10° 4.40x10° ND =4t
38 Zx| 38 1.35%x10’ 1.13%x107 ND SR
39 2% 39 8.50x10° 3.90%x10° 9.50x10' =&
40 =%l 40 8.15x10° 4.50%x10° 6.50x10' =&
41 A=zl 41 4.95x10° 3.35%x10° 5.50x10' =4k
42 x| 42 1.08x10° 3.35%x10° 2.00X101 =4
43 Z x| 43 1.02x10° 1.02X10° ND" =4
7 | 44 AR 44 8.85x10’ 1.23%x10° 3.50%10 =&
= | 45 Z x| 45 5.95x10° 1.05x10° 4.50x10 =4
46 U= 46 1.04%x107 1.11x10° 2.10x10? e,
47 Ux| 47 5.08x10° 5.01%x10° ND S
48 x| 48 2.58%x10'° 3.43%x10° 1.00x10? S,
49 U=l 49 7.83x10" 9.22x10" 2.50%x10? S,
50 x| 50 3.64x107 3.05%10’ 1.00x10' S
51 x| 51 2.60x10’ 3.70x108 1.59%x10° =&
52 Z x| 52 9.25x10° 7.20%x10° 1.65x10° =4
53 x| 53 5.70x10° 3.65%x10° 3.35x10* =4t
54 x| 54 8.80x10° 6.05%x10° 7.35%x10° =
55 x| 55 5.35x10° 1.09%10° 4.85%10* =4
56 x| 56 7.47x10" 1.97x10" 4.15%x10* =
57 Zx| 57 8.25x10’ 5.15%x107 1.05x10° =
58 x| 58 1.90x10°8 4.35%x107 5.35x10° =4
59 Zx| 59 1.85%10'° 1.83x10° ND =4t
= 60 Z%| 60 2.33%x10° 1.40x108 1.00x10' SR
61 2% 61 2.84x10" 3.93%x10° ND =4t
62 x| 62 7.55%108 1.40x10° ND =t
63 2% 63 1.01x10’ 8.60%x10° 3.05x10° =&
64 x| 64 4.75%x10° 3.13%x10° 2.75%10° =&k
65 x| 65 7.95%10° 6.15%x10° 1.00x102 =4
66 x| 66 6.95x10’ 7.15%x107 2.10x10° =

Not detected.
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[E 2-14] A&
(=t : CFU/g)

TE | HE ANEY 0T it g2 9 FEo| H| 11
67 Z%| 66 4.85x10° 6.20x10° 2.70x10* =&
68 Z=x 67 4.65x10’ 4.55%x10’ ND =4k
- | 69 Zi%| 68 4.15x10° 4.95%x10° ND =&
= 70 2% 69 1.65%10° 1.71%10° ND Ak
71 Z=x 70 6.10x10° 4.25%x10° 5.00x10' =&
72 x| 71 8.45x10* 3.70x10* 8.95x10° =&
73 Z=x| 72 9.40x10° 4.45%x10° 1.24x10° =4
74 2%l 73 1.15x10" 5.78x10"° 2.15x10° =4
75 Zx| 74 9.19x10'" 6.10x10" 5.30x10° =&
76 2R 75 1.17x10" 9.14x10'" 6.60x10? =&
77 x| 76 1.19%10'° 3.03%x10° 1.18x10* Sy
78 2% 77 4.25x10° 2.03%10° ND" A
79 x| 78 1.72x10'" 4.09%x10° ND =4
2 80 U 79 1.48x10'" 2.41x10" 4.95x10° =&
Y 2%l 80 9.00x10* 3.50x10* ND = A
82 Zx 81 7.15x10° 2.39x10° 2.45%x102 =4t
83 2%l 82 6.06x10'"° 3.45%x10° 2.55%x10* =4
84 2%l 83 9.22x10" 1.46x10" 2.20x10°2 =4
85 x| 84 6.15x10° 1.31x10° 1.50x10' = A
86 U=l 85 8.60%x10° 2.39x10° 1.05%x10° =4
87 x| 86 3.15x10° 3.36x10° 5.50x10' = A

@ ARE 12 AFY olFFEN o AF

AR 1A F olBetEA o9 AFS BT A, 8TF F 8%l o}FeEA Biol A
Esglom, BE LODOI32 #ur). ol FetEalel dEE TF0l /he A +HE A=
HeA PA Al AgEE AR welt Fa Aow A7ad
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[Z 2-15] AIEE A & olZ25L ¥k

TE | HE TS AFB1" | AFB2 | AFG1 | AFG2 | TAFs H|
1 x| 1 <LOD? ND? ND ND <LOD =4
2 2 2 <LOD ND ND ND <LOD 2ok
3 2%l 3 <LOD ND ND ND <LOD 2ok
4 2% 4 ND ND ND ND ND 24
5 2% 5 ND ND ND ND ND 24k
6 2% 6 ND ND ND ND ND Ak
7 2% 7 ND ND ND ND ND 24k
8 2% 8 ND ND ND ND ND 24
9 2% 9 ND ND ND ND ND A
10 2% 10 ND ND ND ND ND 24
11 2 11 ND ND ND ND ND =N
12 x| 12 <LOD ND ND ND <LOD Ak
13 2% 13 ND ND ND ND ND 2ok
14 2z 14 <LOD ND ND ND <LOD 2ok
15 2z 15 ND ND ND ND ND S

_| 18 2% 16 ND ND ND ND ND SN

e 2% 17 ND ND ND ND ND e
18 2% 18 ND ND ND ND ND ok
19 2% 19 ND ND ND ND ND =N
20 2% 20 <LOD ND ND ND <LOD A
21 2% 21 <LOD ND ND ND <LOD A
22 x| 22 ND ND ND ND ND =N
23 2% 23 ND ND ND ND ND =N
24 x| 24 ND ND ND ND ND Ak
25 x| 25 ND ND ND ND ND 2k
26 x| 26 ND ND ND ND ND 2ok
o7 x| 27 ND ND ND ND ND S
o8 x| 28 ND ND ND ND ND 2ok
29 2% 29 ND ND ND ND ND 24k
30 2% 30 ND ND ND ND ND 2ok
31 2% 31 ND ND ND ND ND 24
32 2% 32 ND ND ND ND ND A

VAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gi  AFG2: aflatoxin G.. TAFs: total aflatoxins,
2LOD(ng/mL): limit of detection. AFB1=0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08, ®ND: not detected.
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m ool aoalalaojlaololaolaolaolaolaolaoalaolaojlaolaoalaolaolololaolo
_mA_l Z | 22| 2| 2| 2|21 2| 2|2\ Z2|Z2| 2| 2|22 2|2/ 2| 2|22/ 2/2|/Z2|Z2|1Z21 212121212
= | >
m 2D i T T T Y T R Y T i T A o A R A B A | Q T T T Y T Y T 4 /T 4 Y T T A T 0 I A B A o R A |
L | = Z | Z2 |1 Z2|1Z2|Z2|Z2|Z2| Z2|Z2|Z2|Z m Z | Z2|Z2|IZ2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z2|Z
< \

ol vjolNMolo|lo|l—~| NV OINO|O|lO|l— || || V]| O|NlO|l|O|+~|N|™m| <
W oo oo 0| ||| F (F (T ||| | S| OjOOjLILGILOILIL[IL|WL|W|[O©|O©]|]O]|O]|O
E KIK|K|K|K|K|K|K|K|K|K|K|K|K|K|K|K|K|KI|K|KI|K|KI|K|KI|K]|K]I|K]|K]I K| |K]|K
o I A A A S O O O O O Ot O S o O O O 1 O A O 1 L O T S L N N S N R S G B G N
o | w| v | w|lo|~|o|lo|o|~|la|lo|s|v|lo|~|lo|lo|o|-|lalo|lvs|v|lo|~|lo|lo|lo|-|a|o|<
TP OO0l 0| F |+ |FT(F|F(F|F|F[(F|TF|O|W0]|0O|W[0|W0[L|WW|L|O|OC|©|O0|©|oO
IH - o
- ~ O < Of Ho

2)ND:

AFG2: aflatoxin Go. TAFs: total aflatoxins,

0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08.

DAFB1:

AFB2: aflatoxin B, AFG1: aflatoxin G,

aflatoxin By,

not detected, ¥LOD(ng/mL): limit of detection. AFB1
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IH -

ﬁﬁ =

2)ND:

AFG2: aflatoxin Go. TAFs: total aflatoxins,

aflatoxin Gy,

AFB2: aflatoxin Bz, AFGT:

VAFB1:

aflatoxin By,

not detected.
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MOAA TAE 138 spreader® 3| oko] TR AR TAE $ 22X S &
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° 1
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ofFeEAl 29 1ETHF AT TE 7 LEAIZ & RH 75%, 30°C
o A 7241 7F wjo¥dte] F=w|EFA Ty Aspergillus flavus KCCM 60330, Aspergillus parasiticus
KCCM 35078% gt=m| &R EAY A A F93te] 35°Col Al 48A17F wjgeto] w#AlE 521411
T Abgstg o, ofFetEAl A TAE 138 spreader® X FSte] nE7FFO AH A E

F 242 9 EFIAAt
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= o
J‘,]j

=

2 9 AF oed A 54 Fetey] ek 2, pH, 4

W, mAZd S48 delay] getd AubAE
9 o], o}ZeEa AQFS BAed 1 AWE [E 3-4101 YR 114

24 E A [ 3-5000 Lheh i

T2 141 ~ 176%°llen, Fde] 72 553
2 802 ~ 884%=% A uzt EA= 8%l
Jol 4 Az AA ATH SR A
, Sy 9w A9 pHe 44 436 ~ 554, 4.47
1] QA2 Aen FdelAE A4 Bk 2

3 A
ES

I

)

o_‘>£

2
N

oY
By
i 1o u

W F
o [
0,
o
H

o
x

o o

o
o

~ 5774 Wl ®E FAHAet. dr=9
o, Fde] dxs Hi 262%, AR dxe Fi 2.22%0]

910 3 stk AA Y GrE 5
SAEAANA Az AFel B 254%01 00, WFE P FEES TRIHA u A
s A=A AFANA BT 150%2 Aol G| Fol7h F Aoz FeHA

[E 3-3] &8 Al M=3dE AlR2| olatsty EFH &4
(o]
=]

HTE | HE ANEY T=(%) pH LHE(%) &H (%) H| 11
1 DXIE | 17.5540.31 - - - ZAH

A 2 2k 84.17+5.16 | 5.54+0.04 | 0.62+0.02 | 2.16+0.08 =4k
3 x| 86.96+0.41 | 5.77+0.33 | 0.43+0.01 | 1.51£0.15 A

4 DRIF 16.631+0.42 —~ - _ E!

B 5 ok 55.35+0.10 | 4.71+£0.01 | 1.46+0.00 | 2.45+0.02 =4
6 PR 80.23+0.10 | 4.71£0.02 | 0.96+0.02 | 2.27+0.00 =4

7 DEILE | 14.05+0.49 - - - =4k

C 8 = 64.38+0.81 | 4.71+0.02 | 1.424+0.01 | 2.70+0.04 =4
9 x| 82.87+0.95 | 5.27+0.01 | 0.60+0.05 | 2.68+0.02 A

10 DRIFE 14.05+0.49 - - — Ev

D 11 = 64.38+0.81 | 4.71+0.02 | 1.42+0.01 | 2.70+0.04 =4
12 U 82.87+0.95 | 5.27+£0.01 | 0.60+0.05 | 2.68+0.02 =4

13 DXRIE | 17.48+0.10 - - - ZAH

E 14 = 69.79+0.49 | 5.15+0.02 | 0.67+0.01 | 4.82+0.16 =4k
15 x| 84.73+0.33 | 5.28+0.03 | 0.36+0.00 | 2.64+0.08 =4

16 DEIME | 14.08+0.16 - - - A

F 17 = 78.814+0.29 | 4.36+£0.03 | 1.13+0.01 | 0.93+0.01 =4
18 PR 88.38+0.38 | 4.47+0.02 | 0.55+0.01 | 1.66+0.00 =4

_94_



0
o
ol

0

il

Tor

17}

)
mo
M

=K

T ARAAFANA =A HERS T

s

7A

CFU/9)

o+

(2t

o2
T | T[T | T { T o | | T (T | T T (| T | T |k || T (e
3
m._r.AwvoAvoAvoAoAvoAvoAvoAvoAvoAvo
Hil 2 ol | ofm | ofm | ofa |ofm | ofa | ofo | ofa |ofx|oja |ofm|o|a|olm|old|olm|ola|ofm|ol
)
=% =[2| |° ol o olo|o b
o|— — — — — || |
Ml X2 x[alg|la|x|a|x|alg|X|xX|X|x|alg|]
HWNS|Zzolzlz|lz|lolz|lo|lzlzlo|lo|lolalz|z|z
jof MO| S o < ™~ VLo W
— e0) — — M M| |©
© |~ oo N | (© (O |© (N (B | ~ O < |©
_.EOOOOOOOOOOOO oo ([elie]
NJXXXXXXXXXXXXDXXDXX
DILVLMNMLIOILILIOILIOILILIZIWVLIO|IZ|O|W
RK |0 |®|© ™SO0 00N © o~ ©|®
N ([T OO N OO T WO [ToNEaN| Al | IO
EREIEEIEEEEE R EEIEEEEEEE
T XXX XXX XXX XXX X]|X]|X]|X]|X]|X
HL451OOO5OO505555550
SN I R N D I I S I D R B D
o |~ N[N N OO ON T[T TFT|O(LOIOD|IAN|M
g a1 1o 1 O O O Lo O
e N e I B N B I N e S N B R N B S
< KK [ 00 | RO | KK |00 | RO | KK [ 00 | NI | KK |00 | =T | KK |00 | =IO | KK | 00|~
M M M M H H
e N I e N EIEIE A R Rl b F S
I
IR
H < m O o L L
3
3l

A= A

_95_



[ 3-5] TF£8 XA H=3"4E Az ofEF2t54l & &4
dAlTE | HS AlEH AFB1Y AFB2 AFG1 AFG2 TAFs H|
1 nEIE ND? ND ND ND ND =24
A 2 kA ND ND ND ND ND e
3 FAPN ND ND ND ND ND =&
4 ks ND ND ND ND ND =&
B 5 ok ND ND ND ND ND =4
6 =APN ND ND ND ND ND =4
7 NGy ND ND ND ND ND =4
C 8 ok ND ND ND ND ND =&
9 FAPN ND ND ND ND ND =4
10 neyi= ND ND ND ND ND =4
D 11 ok4 ND ND ND ND ND =&
12 FAPN ND ND ND ND ND ey
13 g ND ND ND ND ND =&
E 14 ok ND ND ND ND ND =&
15 FAPN ND ND ND ND ND =4
16 IxIIZ ND ND ND ND ND =4
F 17 ok ND ND ND ND ND =4
18 FAPN ND ND ND ND ND =4
VAFB1: aflatoxin B1, AFB2: aflatoxin B, AFG1: aflatoxin Gi, AFG2: aflatoxin G.. TAFs: total aflatoxins, IND:
not detected.
(2) E7hFe) A F olEHEA edw
7h Agx=a AA
AE7HE AZRA(RE, §5)S FA7] f8 ZaAE=E AF6Y) T 25 FE S
Gt tHE 3-6). X9 A4 £gaAe) Fage] AALES A5 YA, FEE
HDPE(high density polyethylene) Azfe] nld ™ol 2 A AA k3t FASHA Ve 237}
F A A FEFAE Y8 vd s AFESEA Y LDPE(ow density polyethylene) <54
o] ¥EF 2R ANHOR FEE Bl B PAFY Ao AARYT
[ 3-6] IXIIF N& & ZFAAYE R 2% =i
JEETELED) x| 2 e
I‘IE-I?' A-IK-IZA-
2EU | HEE(%) | SEY | HHE(%)
2=(°C) 30 30.1+0.1 100.5 29.9+0.2 99.6
55(%) 75 70.5+1.3 93.9 63.0+£3.6 84.0
(W) A=A F 132779 54 54
ol &g 54l 7 L98 132779 i 2 vAE 548 FA4ske] [ 3-7]4 e
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228 A3 1831~23.73% = YEFFOoH,
= 5.07x10° CFU/g¢] +

°d A

Fow wol olFeEA AAT



F7F10°9) FEes edudvta 5T S vk =Y gw % e
wreh 25Tl A= A Mes wolA &okon, 35°C R 37°CellA =
o

[£ 3-7] olZ2ISA YT 2 DEIIRS NIFSTY 04BN SY

(Sk2l: %, CFU/qg)

&7 | 2} e ol _ _ olEZEISF 4
— =1 H} A =1 ol D =} =}

2 A 21.23+1.52 4.55%10° ND" ND ND 2M

25°C, RH 75%
0 21.91+1.27 6.25X107 5.07x108 ND ND RIS
1 20.91+1.23 1.18%x10° 6.00x10° ND ND M
2 20.86+0.48 5.15x10° 5.95x10° ND ND oM
3 18.794+0.57 3.00x10° 3.35x10° ND ND RIS
4 23.7340.65 4.25%10° 2.10x108 ND ND N
5 20.01+1.04 6.40x10° 8.50x10° ND ND RIS
6 20.03+0.09 4.60%10° 2.70x10° ND ND RIS
7 18.86+1.56 1.37x10° 3.85x10° ND ND RIS
8 17.384+0.23 3.45%10* 2.05x10* ND ND oM
9 19.75+0.69 9.25x10* 2.65x10° ND ND oM
10 18.14+0.28 4.75%10° 4.25%10° ND ND RIS

35°C, RH 75%
0 21.91+1.27 6.25X107 5.07x108 ND ND SIS
1 19.004+0.10 8.25%10° 3.00x10° ND ND kM
2 22.2940.07 5.00x10° 3.25%10° ND ND U+
3 21.97+0.19 2.25x10° 1.10x10° ND ND SIS
4 21.48+0.54 3.30%10° 2.95x10° ND ND M
5 24.324+0.55 2.40%x10° 7.35%10° ND ND IZS
6 21.2940.01 1.66%x10° 1.25%10° ND ND RIS
7 19.8940.74 1.32x10° 6.55x10* ND ND SIS
8 20.01+0.32 2.75%10° 1.65%10° ND ND RIS
9 19.16£0.13 1.10%x10° 5.95x10° ND ND kN
10 19.68+0.85 1.41%x10° 9.00x10° ND ND RIS

37°C, RH 75%
0 21.91+1.27 6.25%107 5.07x108 ND ND M
1 20.05%1.10 6.25%x10° 2.25%10° ND ND UtN
2 20.7140.41 5.50x10° 1.80x10° ND ND *N
3 23.5940.10 2.15%x108 1.30x10° ND ND IS
4 22.444+0.59 1.22%10° 2.05x10° ND ND *N
5 21.87+0.47 1.32x10° 1.55%10° ND ND kM
6 20.38+0.21 5.60x10° 5.65x10° ND ND RIS
7 18.3140.80 3.20x10° 3.70x10* ND ND oM
8 21.29+0.31 1.12x10° 2.50x10* ND ND oM
9 20.60+0.45 1.95x10° 3.05x10° ND ND RIS
10 20.63%0.77 1.33x10° 1.40%10°? ND ND kN

1) ND: Not Detected.
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(th) A= T ofFetE4l A= Hsl
ofF et Al AATFIF edd nxvHE A% %)
Z7AWRH 75%, 25°C, 35°C ¥ 37°C) &= % FE2 =43 2y &xE 247 239+0.1°C,
35.1+1.3°C % 38.1+0.1°Cellom, FlFE= 7951

o
o
=
e
K
L _]l-m
2
o
o,
ol
o
o
r o
ol
i
~
Ho
_?L
2
o3t

==

3
gl AT L9 B AR a7bFolA okEdEAl Bt Giol A=
< Aoz FAFAAT. A7 s A=

Aol A RS A2 B 62, 76 B 35 ng/kg

32
lo
G
&
o
o
t
i
ol
=
o,
i o
Moz
oX,
o
o

3
o7 35°C A A ofEetsAl ATl B2 Ao AU AG7|7e] el whet of
FoEA AL FY SUF Be Aacte A dHA Fken, obFe s Giol 4 A=
A @2 A= o] obEEkEAl AT At ddekA] d2 Aow FAHAGY. £
7h 22l obEFetEAl B o Hl&S 25°C, 35°C H 37°CelAl 27t 52, 47 9 54% 54
d FEek AR ddor FQlE

o
&

AnpAo=m ofZetEAl AAdTTIE L9 ® 177 RH 74-80%, 24~38°Coll &5 W

FopEAlo] AAEE AORE Uy ofFuEAe] AGEA e Adxd A8s A% F

b A7 288 Aoz Ve ofZEtEALe 25 7F 24-35T, 80 7% oY ul Asp.

Aavus®y Asp. parasiticus®l 23] A== 22 ARERE 4 A e, 2 o] XA

o}

= olFehEAe A4 F e Ao ARY

FEEA AATEL PH NFEAT F obEAGENY FFo] AFrIke] WE F
Aol nsA grob FA A A FAYS Fustolol T How AuHrh EH obEe
4 Aol UE dTuaeld X xde] B2 AYKFTE BT ARst BAR, B AT
Astolq SAd A3, FEe] duel o F Zow Busol, 4K UANAR F o}EFerEa
ool Aok mEAFEY AF 27 WAL A FEW }EARA YAFTE FAsAn
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[#F 3-8] olE2t54Al MM

EY
ro
o
K
ol

7t2e| MEA2EE olZE2ISL YR

(Sk2! : po/kg)

X&E7|ZHY) AFB1Y AFB2 AFG1 AFG2 TAFs AFB1/AFG1

25°C, RH 75%
0 <LOD ND? ND ND <LOD -
1 7.22 ND 1.69 ND 8.91 4.3
2 0.21 ND ND ND 0.21 -
3 6.86 ND 0.73 ND 7.59 9.4
4 0.23 ND ND ND 0.23 -
5 8.28 ND 2.44 ND 10.72 3.4
6 7.63 ND 1.37 ND 9.00 5.6
7 3.90 ND 0.48 ND 4.39 8.1
8 7.15 ND 2.47 ND 9.62 2.9
9 4.48 ND 0.97 ND 5.45 4.6
10 8.92 ND 2.78 ND 11.70 3.2

35°C, RH 75%
0 <LOD ND ND ND <LOD -
1 3.06 ND 0.89 ND 3.95 3.4
2 11.89 ND 3.02 ND 14.91 3.9
3 4.27 ND 0.38 ND 4.65 1.1
4 8.83 ND 1.51 ND 10.35 5.8
5 4.89 ND 1.23 ND 6.11 4.0
6 7.47 ND 1.20 ND 8.67 6.2
7 1.21 ND 0.32 ND 1.53 3.9
8 8.79 ND 3.20 ND 11.99 2.7
9 5.00 ND 1.97 ND 6.97 2.5
10 10.71 ND 3.28 ND 13.99 3.3

37°C, RH 75%
0 <LOD ND ND ND <LOD -
1 0.25 ND ND ND 0.25 -
2 5.02 ND 0.96 ND 5.98 -
3 3.98 ND 0.53 ND 4.51 7.5
4 2.82 ND 0.66 ND 3.47 -
5 8.86 ND 1.76 ND 10.63 5.0
6 3.44 ND 0.39 ND 3.82 8.9
7 0.58 ND ND ND 0.58 -
8 0.48 ND ND ND 0.48 -
9 1.83 ND 0.65 ND 2.48 2.8
10 4.41 ND 1.67 ND 6.08 2.6

UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin Gz, TAFs: total aflatoxins, 2ND:
not detected
"LOD(ng/mL): limit of detection. AFB1=0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08.
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3-9), dukAlFFE 10°
10°, 10° CFU/go.& 4
o] 10°0.® 99wV} =
Aoz FAH}

r
;
2
N

N B
~—

=

o2
b
41y NOH

(22l CFU/9Q)

HE | ARH S E: A Engl" bz | oEEE | Cgaa
1 IxIIE 1.13%x10° ND" 3.85%10° ND ND oA

2 SEILIES 7.80%x10* ND N.D ND ND =M

3 ots 5.05x107 1.85x10" | 2.00x10' ND ND =4

4 £ 9.00x10° ND 5.50x10' ND ND =4

5 ~E2, 6.65%x10’ 9.25x10° | 3.50%10' ND ND =¥S|

6 % u} 6.35%x10° ND 5.50%x10' ND 8.50%x10° =M

1) N.D: Not Detected.

E 3-10] ofB2IS4 29 DEIITE Axe U URME olE2SN 2=

(k2| © pg/kg)

HS ARy AFB1" AFB2 AFG1 AFG2 TAFs 4K
1 DRILF 0.46 ND? 0.60 ND 1.06 =4
2 Hlui = ND ND ND ND ND =&k
3 ot= ND ND ND ND ND =4k
4 e ND ND ND ND ND =4k
5 4z ND ND ND ND ND =¢F
6 % uf ND ND ND ND ND =&k

YAFB1: aflatoxin B1, AFB2: aflatoxin B, AFG1: aflatoxin Gi, AFG2: aflatoxin Gz, TAFs: total aflatoxins, 2ND:
not detected.

FEAEA AYIT LANT REATA FAH F olFehEA FFE 106 ug/keo
2 olEEN ede we FEon FAHgov, AeduF 2 e PAmdAE FeluA
ok

FEAENC] 2GgH A A F o, VARG Fd 54 L oFEA FI
AL A A 21dA7HA &4 fsEder, 2 A= [8 3-11] ~ [ 3-13]<] ek

Azd Ao ArmE 231~24%0|90m, Bar|zre] gl met ggqez pHL A
A ogkel wet 10° CFU/mLo A



10" CFU/g7tAl S7katdom, ax 9 #3%el= 10° CFU/gellAl 10! CFU/mLo 2 7433
oot 2 a2 AR S AEEA ke, ofEet s AT Rt
Zol ok o7 Foly gt}
[E 3-11] MZ7|Ztoll 2 olZ2tFA 2 HX|2| o|5ety £
ME7|1ZH ) +E2(%) pH BHE (%) H (%) XNE2E(°C)
0 88.05+0.13 5.27%0.01 0.58+0.02 2.36+0.10 10
3 85.26+1.00 5.23+0.04 0.65%+0.00 2.40+0.08 10
7 84.67+2.09 5.12+0.00 0.63%+0.00 2.40%+0.08 4
14 88.60+0.41 4.66%+0.01 0.78+0.00 2.31+0.02 4
21 89.251+0.08 4.3310.04 0.9940.03 2.40%+0.08 4

¥ 3-12] M&7(Z2tof| wE olE2IEA 2 X2 M=y EM
(2H2]: CFU/qg)

| weaz | mem | 332 | wae | awee |5URY\TSE
0 1.71x10% | 1.25x10° | 6.20x10° ND" ND 2+ 10
3 1.68x10% | 1.18x10% | 2.25x10* ND ND 2+M 10
7 1.06x10" | 8.20x10° | 1.35%x10° ND ND 2k 4
14 1.94x10"° | 1.62x10' | 1.15x10' ND ND 2N 4
21 1.16x10" | 1.08x10' | 1.20x10' ND ND 2N 4

ND: Not Detected.

FEEAEN 09 HEAFR AzE AN AF F olFEA FF WaE BN 2
AE AF ohEeEA Bl 007 pg/kgo® HAHOR, REAFAN FAHAL GiE AA
oA AEHA ko™, A4 ULA LOD olst FAHYL ofFemA Be A7
AseaA 79744 Fastgon], UARE A FheE Aem ey,

==

[t

[E# 3-13] ofE2IEA 2F 1XIIFE M=gh dX[e] XZ7(Z2HE ofEElsd 2Ex
C

(2Hl : pg/ke)
ME7|2HY) AFB1" AFB2 AFG1 AFG2 TAFs NE2Z(°C)
0 0.07 ND? ND ND 0.07 10
3 <LOD ND ND ND <LOD 10
7 <LOD ND ND ND <LOD 4
14 0.06 ND <LOD ND 0.06 4
21 0.05 ND ND ND 0.05 4

UAFB1: aflatoxin By, AFB2: aflatoxin B,, AFG1: aflatoxin Gy, AFG2: aflatoxin G, TAFs: total aflatoxins, 2ND:
not detected
"LOD(ng/mL): limit of detection. AFB1=0.04, AFB2=0.06, AFG1=0.27, AFG2=0.08.
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Ae B 23 (% 3-14]1 2 [ 3-15]19%

FE2 85.0~969% A=Rer EA fﬂﬂM PET?! #l3Fel A
T 356~6.10 MR HE AF] dsfo] tha WA YERE
35602 7Hg S dEbstth At 0.24~241%% 1A 9

ounl ¥AFE 7} PETY A Eo|A
e gdrd me pHE 9 A=s =4 Uegoern 9= 094~275%02 st U=
AL AT e L AS A%, A% 5 HA7F A% e HAoZ YEy

2
n
=
Hn

A
H

[28 4-1] ZTYElE ZAe = R M5

TAYHE AAY YR EA3 Az dwAlFFE 10°0~10% CFU/g, At 100~
1013 CFU/g, & A AY 10'~10" CFU/g 522 Yeyth nAsE
Az}, dukAts, 4 bzt gl £ 4Y 49 9.00x10° CFU/g, 4.40x10° CFU/g

ow Mg e FFow yehytoen 289 A9 507x10% CFU/g, 4.46x10% CFU/ge =
71 2o FFEor gt ax 9 FFol: F$-x9 AS 272x10" CFU/gl 2 =7

e,

ol
H
a
id
Wz}
o
Ar
Hl
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kR
w
_IL
.E.
Hl
0
0
ful
UE
N
A
il
I
10
o
o
Lok
Bl
e
[ta]
Im
0x

TE | HE | AERY T=(%) pH LHE (%) H (%) |11
1 FAPNIN 89.85+0.04" | 4.55+1.10 1.10x0.01 1.47+0.24 =&

2 rAPN I 89.95+0.38 3.83%0.01 0.40%0.01 1.31£0.15 =4k

3 4=l 3 88.231+0.69 5.9940.03 0.39+0.02 2.30+0.07 =&k

4 4=l 4 87.55+0.07 6.06%+0.01 0.54+0.02 2.57+£0.12 =&k

5 FAP NS 88.53+1.47 5.5910.01 0.99+0.01 1.64£0.12 =&k

P 6 FAPSING) 87.53%0.59 5.67%0.01 0.93%0.01 1.99+0.00 =&k
7 H=xl 7 86.2513.34 4.77+0.03 0.88%+0.00 2.30+0.07 =&k

8 FAPNINS 96.98+£0.01 3.56+0.00 0.55%+0.00 1.44+0.14 =&k

9 4%l 9 89.16+0.11 5.641+0.04 0.35+0.00 1.56+0.07 =&k

10 4%l 10 89.441+0.16 5.661+0.04 0.66%+0.02 1.562+0.00 =&k

1 FAPNIN 89.74+0.51 3.81+0.05 1.32£0.02 1.174+0.00 =4k

2 H=x| 2 89.02+0.04 3.90+0.03 1.05£0.00 1.294+0.00 =4k

3 Z% 3 88.01+0.71 5.49+0.03 1.22+0.88 1.481+0.24 =k

4 H=x| 4 90.08+0.13 3.8310.01 0.39£0.00 1.46+0.00 =&k

5 4%l 5 89.04+0.26 4.20+0.03 0.61%+0.00 0.97+0.06 =4k

6 4%l 6 88.89+0.28 4.17+0.00 0.84%0.01 1.01£0.07 =4k

7 Xl 7 90.37+0.42 5.35+0.03 0.42+0.03 1.76+0.00 =4k

8 Z% 8 89.05+0.58 4.95%+0.00 0.90%+0.02 1.87£0.12 =4k

9 4%l 9 85.99+1.57 4.15%+0.00 0.94%+0.00 2.5410.00 =&k

10 2l 10 88.02+0.03 4.24+0.03 1.10x0.02 1.33%£0.07 =&k

11 & 11 90.32+0.76 5.70%+0.00 0.26%0.01 1.60£0.07 =4k

12 4l 12 89.15%+0.70 5.66+0.04 0.31%0.01 2.03+0.07 =4k

PE 13 4%l 13 85.001+0.69 5.741+0.00 0.38+0.01 2.4110.00 =&k
pouch | 14 Hxl 14 88.13+0.21 4.48+0.04 0.75%0.01 2.12+0.07 =&k
15 Zxl 15 88.96+0.52 5.15+0.79 0.33%+0.00 1.56+0.07 =&k

16 2 16 88.70+0.53 4.961+0.02 0.68%0.01 1.80£0.03 =&

17 Hxl 17 86.691+0.65 4.70%0.01 0.73%0.01 2.32+0.11 =&k

18 4=l 18 89.13+0.15 5.5910.03 0.67+0.00 1.23+£0.08 =&k

19 A%l 19 87.361+0.06 5.81+0.04 0.66%0.01 1.35+£0.08 =&k

20 4%l 20 89.61+0.03 4.551+0.00 1.24+0.04 1.40+0.17 =&k

21 4=l 21 91.124+0.49 3.72+0.04 2.411£0.04 1.99£0.00 =4k

22 4=l 22 88.71+0.12 5.294+0.00 1.11£0.03 2.2210.00 =&k

23 4=l 23 87.30+0.52 4.00+0.00 1.91+0.01 2.75%+0.08 =k

24 4=l 24 89.45+0.11 4.8710.04 0.97+0.02 1.81£0.08 =k

25 4=l 25 89.79+0.24 4.37+0.04 1.40x0.00 1.35%£0.08 =4k

26 4%l 26 89.96+0.87 3.75%0.00 2.00+0.02 1.99+0.00 =&k

YMean+SD (n=3).
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kH
w
N
e
M
I

TE | HS WL =2(%) pH AHE(%) H (%) H|
1 2%l 1 90.90+0.66 | 3.89+0.03 | 1.01+0.03 | 1.13+0.07 24t

0 2%l 2 | 87.24%0.47 | 4.70£0.00 | 0.48+0.00 | 1.21+0.07 =,

3 2%l 3 | 91.43+0.11 | 3.94£0.00 | 0.99+0.00 | 0.94+0.00 =,

4 2%l 4 | 87.71+£0.21 | 4.05£0.04 | 1.06£0.02 | 1.09+0.07 =0

5 2% 5 | 88.56+0.24" | 4.20£0.03 | 0.73£0.00 | 1.13%0.07 =0

6 21% 6 | 87.36+0.08 | 4.12+£0.03 | 1.32£0.01 | 1.174£0.00 =

7 2% 7 | 89.45+0.01 | 3.94+0.03 | 1.11+0.00 | 1.17+0.00 =

8 Z1x 8 | 89.84+0.99 | 4.12+0.01 | 0.224£0.00 | 1.34%0.23 =

288 | 9 2% 9 | 88.68+0.40 | 4.0840.01 | 0.36+0.00 | 1.38+0.08 =
10 | Z# 10 | 87.59+0.04 | 4.16£0.00 | 0.97+0.00 | 1.37+0.07 =0

11 | Zx 11 | 88.76%1.57 | 4.11£0.00 | 0.96£0.01 | 1.25+0.07 =0

12 | 2= 12 | 90.7240.51 | 4.82+0.03 | 0.38+0.01 | 1.01+0.07 20

13 | 2= 13 | 88.014£0.71 | 4.05+0.03 | 0.91+0.00 | 1.17+0.00 =,

14 | Zx 14 | 88.09+0.37 | 4.52+0.03 | 0.95+0.02 | 1.40+0.12 =,

15 | Zx 15 | 87.5142.35 | 4.4240.00 | 0.91£0.02 | 1.44+0.07 24t

16 | Zx 16 | 88.81+£1.99 | 5.75£0.00 | 0.39+0.01 | 1.52+0.00 =0

17 | 2= 17 | 86.90+0.39 | 5.10£0.00 | 0.48+0.00 | 2.07+0.07 =

1 2= 89.83+0.13 | 5.60£0.00 | 0.30+0.01 | 1.76+0.00 =

> 2% 2 | 87.58+0.16 | 5.64+0.05 | 0.31£0.00 | 1.95+0.07 =

3 2%l 3 | 88.87+0.05 | 5.80£0.03 | 0.24+0.01 | 1.87+0.00 =

4 2%l 4 | 89.74%0.19 | 5.76£0.03 | 0.24+0.00 | 1.52+0.00 =

e |0 2%l 5 | 88.59+0.13 | 5.75£0.03 | 0.24+0.00 | 1.72+0.07 2o
T 6 2% 6 | 88.04+0.15 | 5.87+0.03 | 0.28+0.00 | 1.60%0.07 =,
7 Zlxl 7 | 89.73+0.16 | 6.10+£0.03 | 0.24£0.01 | 1.64+0.00 2o

8 ZIxl 8 | 89.88+0.22 | 5.98+0.03 | 0.26+0.00 | 1.64+0.12 =,

9 Z1x 9 | 88.13+0.21 | 5.86+0.00 | 0.30+0.01 | 1.83+0.07 24t

10 | Z=x 10 | 88.63+0.33 | 5.87+.0.06 | 0.25+0.00 | 2.11£0.12 24t

YMean+SD (n=3).
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[E 3-15] 2% Z&E o
5] Zx ZASEE HZo| n|MESN SN
TE | HE AlE2Y oluf (¥l - CRUo)

= i ik &5 g =
! 2 4.65x107 ~ 82 % =30l H| 2
. 8
) S . : 1.80x10 1.12%10° AL
.82x10 3.04x10° 9.03%10°
3 2% 3 P = .03%X10 A}
.27x10 3.10x10’ 1.00%10?
4 21%| 4 20 = .00x10 =N
.20%X10 1.42%10° 3 00%10
PE S FAPN IS 19 10 00x10 =
T -94x10 9.90x10° 2
6 213 6 - - 1.00%x10 ZAL
- i -75X10 9.05%10° ND")
axl 7 3.64x107 =t
: 3.05x107 10 1
8 Z=xl 8 260 7 -00x10 =t
.60x10 3.70x10° 1.5 5
9 215 9 = 70 - .59%10 AL
.70X10 3.65x108 33 4
10 %l 10 8.8 6 3510 =&
.80x10 6.05x10° 73 3
1 21%| 1 39 - .35%X10 =N
.95X%10 1.05%108 51 s
.00x10 6.50%10° 0.6 5
3 215 3 29 : .65%10 AL
-49x10 2.19%x10° 1.0 s
4 Uzl 4 1.93x10° 00x10 =
.93x10 6.80x108 10 6
5 U= 5 3.61x10'! 0110 2
6110 2.49%x10" 5.0 2
6 215 6 o - .00x10 ZAL
. i 45%10 3.54%x10'3 ND
o= 7 2.03%x10' =
: 2.00%x10" 410 3
8 d=l 8 2.40%x10" 1010 =
-40x10 3.04x10" 5 30%10°
9 FAPNIN® 116 10 -30x10 =&t
16x10 1.86x10" > 7
10 Al 10 7 10 72x10 =
.83%X10 9 229%10'° 5 p
11 217 11 = - .50%10 Ev
70x10 3.65x10° 3 2
10 215 12 . - .35X10 AL
.80x10 6.05%x10° 7 3
PE 13 213 13 5 35 10° .35%10 e
. 5
pouch | 14 27 14 = s 1.09%10 4.85x10* AL
A7TX10 1.97x10" 4 4
15 Zx 15 23 8 1510 =&
:33X10 1.40x10° 1 00x10'
16 2zl 16 2.84x10'0 0010 =i
= i 8410 3.93x10° ND
Ax 17 7.55%10° =
s g : 1.40%10° ND
=l 18 1.01x10’ =
: 8.60x10° 3 3
19 215 19 . - .05%10 AL
.75X10 3.13%10° 5 75%10°
20 4Rl 20 6.9 7 75%10 = &
.95X10 7.15%107 2 3
21 215 21 . - .10%x10 ZAL
5 : .85X10 6.20%10° 57 y
2 4% 22 46 7 70x10 =
o i .65X%10 4.55%x10’ ND
x| 23 4.15x108 =4
s g : 4.95%10° ND
U 24 1.65%10° =
" 8 : 1.71%x10° ND
Zx| 25 6.10%10° =
: 4.25%10° 5 i
26 215 26 54 ; .00x10 AL
-45X10 3.70x10* 3
8.95%10 E

YNot detected.
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[Z 3-15] A&

(ch2| © CFU/9g)
TE | "HE N1 A dkN| Ry 22 ¥ FFo| H| 1
1 2%l 1 1.18x108 5.00x108 1.80x10* ey
2 x| 2 2.41x10" 2.48x10" ND" =4
3 =%l 3 3.05x10°8 3.35%10°8 2.35x10* =4t
4 Uz 4 8.30x10° 5.50%10° 5.05x10" =4
5 x| 5 1.19%x10™ 1.32x10" 1.00%x10° =4
6 %l 6 3.34x10° 2.35x10° 7.10x10° =4
7 2zl 7 3.50x10° 2.30x10° 1.35%10° =4t
8 4% 8 5.97x10" 5.80%x10" 8.00x10* =4t
2282 | 9 A=l 9 1.50%10’ 1.76x10" 2.15X10° SR
10 2%l 10 1.34%x10" 1.58%x10" 7.00x10° =4
11 2%l 11 3.07x10" 2.21x10'® 1.10x10° =4
12 x| 12 5.07x10" 4.46%x10" 9.00x10? =4t
13 2% 13 3.55%x10" 1.23%10" 2.50%x10° =4t
14 2R 14 5.08x10° 5.01x10°® ND =4
15 2% 15 2.58x10" 3.43%x10° 1.00x10? S
16 Zx| 16 8.25x10’ 5.15%x107 1.05x10° =&t
17 2zl 17 1.90x10° 4.35x107 5.35%x10° =4t
1 2% A 9.00x10° 4.40x10° ND S
2 x| 2 1.35%10’ 1.13%x107 ND =4t
3 A=l 3 8.50x10° 3.90x10° 9.50x10’ =&
4 x| 4 8.15%x10° 4.50%x10° 6.50x10' =4
- 5 Uz 5 4.95x10° 3.35x10° 5.50%10' e
6 2% 6 1.08x10° 3.35%10° 2.00x10" e
7 2% 7 1.02x10° 1.02%x10° ND =4t
8 2% 8 8.85x10’ 1.23x10° 3.50%x10' =4
9 2% 9 5.95x10° 1.05x10° 4.50%x10' =4
10 Zx 10 1.04x10’ 1.11x10° 2.10%x10? S

YNot detected.
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FHE FEDE A SR W 89%% FHden, §EIHel Fe ol ol
A &Skt pHe 2zl o AlFolA Fat 4.2, =2k Ful A FolA 522 SlEA e
AR 7F7F 0.83%, 0.71% 2 dF-AES ALstal 22k Fu) AFoA YaETF e A
o2 sy gl Fu AF T AETF 241%%0 AlFo] 1A=, sA4E AEol
HEets B¢ 2 250 =EFHo wad o Agdr 9% E3 AHUNS Falo]
235 AFoA 2.73%e 2 7 =A e
[ 3-16] REEelE Ao olsieix E4 sS4

TE HS Al2Y =E2(%) pH AE(%) H (%) Cljnl

1 2 1 | 89.85£0.04 | 4.55£1.10 | 1.10+0.01 | 1.47+0.24 | =4
> 2x 2 | 90.90+0.66 | 3.89+0.03 | 1.01£0.03 | 1.13+0.07 | =4
3 2% 3 | 89.74+0.51 | 3.81£0.05 | 1.32+0.02 | 1.17+£0.00 | =2t
4 2z 4 | 87.24+0.47 | 4.70£0.00 | 0.48+0.00 | 1.21+0.07 | =4
5 2% 5 | 89.02+0.04 | 3.90+0.03 | 1.05+0.00 | 1.29+0.00 | =4
6 2 6 | 91.43+0.11 | 3.94£0.00 | 0.99+0.00 | 0.94+0.00 | =4t
7 2% 7 | 87.71+0.21 | 4.05+0.04 | 1.06£0.02 | 1.09+0.07 | =&
8 2%l 8 | 88.56+0.24 | 4.20£0.03 | 0.73+0.00 | 1.13+0.07 | =4t
9 2x 9 | 87.36£0.08 | 4.12£0.03 | 1.32+0.01 | 1.17+£0.00 | =4
omapol| 10 | Zx 10 | 89.45£0.01 | 3.94+0.03 | 1.11£0.00 | 1.1740.00 | =&
& | 11 | ZA 11 | 88.01+0.71 | 5.49+0.03 | 1.22+0.88 | 1.48+0.24 | =4
OFE) | 42 | =& 12 | 89.95+0.38 | 3.83£0.01 | 0.40+0.01 | 1.31+0.15 | =4
13 | Z=xl 13 | 90.0840.13 | 3.83+0.01 | 0.39+0.00 | 1.46+0.00 | =Al
14 | Zxl 14 | 89.84£0.99 | 4.12+0.01 | 0.22£0.00 | 1.34£0.23 | =4l
15 | Z=xl 15 | 88.68+0.40 | 4.08+0.01 | 0.36+0.00 | 1.38+0.08 | =4l
16 | Zxl 16 | 89.04£0.26 | 4.20+0.03 | 0.61+£0.00 | 0.97+£0.06 | =4l
17 | 2=zl 17 | 87.59+0.04 | 4.16£0.00 | 0.97+£0.00 | 1.374£0.07 | =4l
18 | Z=xl 18 | 88.7641.57 | 4.11£0.00 | 0.96+0.01 | 1.25+0.07 | =4t
19 | Z=xl 19 | 88.89+0.28 | 4.17+0.00 | 0.84+0.01 | 1.01£0.07 | =4l
20 | Z=& 20 | 90.72+0.51 | 4.82+0.03 | 0.38+0.01 | 1.01£0.07 | =4
21 | Z=xl 21 | 88.01+£0.71 | 4.05£0.03 | 0.91+0.00 | 1.17+£0.00 | =4
1 2x 22 | 90.37+0.42 | 5.35£0.03 | 0.42+0.03 | 1.76+0.00 | =4
o | Zxl 23 | 89.0540.58 | 4.95+0.00 | 0.90+0.02 | 1.87+0.12 | =4k
3 | Zxl 24 | 85.9941.57 | 4.15£0.00 | 0.94+0.00 | 2.54+0.00 | =4k
(533) 4 | Z=l 25 | 88.23+0.69 | 5.99+0.03 | 0.39+0.02 | 2.30+0.07 | =4
5 | Z=xl 26 | 87.55+0.07 | 6.06+0.01 | 0.54+0.02 | 2.57+0.12 | =4l
6 | zxl 27 | 88.53+1.47 | 5.59+0.01 | 0.99+0.01 | 1.64+0.12 | =&t
7 | Z=xl 28 | 87.53£0.59 | 5.67+0.01 | 0.93£0.01 | 1.99+£0.00 | =Al

YMean+SD (n=3).
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[# 3-16] AZ

TE | HE | ARY T=(%) pH LHE (%) H (%) Cl il
8 4%l 29 89.83+0.13 5.60%+0.00 0.30%0.01 1.76+0.00 ok
9 4=xl 30 87.58+0.16 5.64%+0.05 0.31+£0.00 | 1.95+0.07 ok
10 FAPNINCY 88.87+0.05 5.80+0.03 0.24%0.01 1.87£0.00 =4k
11 H=xl 32 89.74+0.19 5.76+0.03 0.24+0.00 | 1.52%+0.00 =&
12 rAPNINCK] 88.59+0.13 5.75+0.03 0.24+0.00 | 1.72%+0.07 =k
13 4=x| 34 88.04+0.15 5.87+0.03 0.28+0.00 | 1.60%+0.07 =&k
14 4l 35 89.73+0.16 6.10+0.03 0.24%0.01 1.64£0.00 =&
15 4%l 36 89.88+0.22 5.9810.03 0.26+£0.00 | 1.64%£0.12 ok
16 4|l 37 88.13%+0.21 5.86%+0.00 0.30%0.01 1.83%£0.07 =&k
17 4 x| 38 88.63+0.33 5.87+.0.06 0.25+0.00 | 2.11£0.12 =4k
18 4=l 39 88.09+0.37 4.521+0.03 0.95+0.02 | 1.40%+0.12 =&t
19 4=xl 40 87.51+2.35 4.42+0.00 0.91+£0.02 | 1.44%£0.07 =4k
20 4 41 88.02+0.03 4.24%+0.03 1.10£0.02 | 1.33%£0.07 =&
21 U 42 86.251+3.34 4.77+0.03 0.88+£0.00 | 2.30%0.07 =&
22 4=xl 43 96.98+0.01 3.56+0.00 0.55+0.00 | 1.44%+0.14 ok
23 U 44 90.32+0.76 5.70+0.00 0.26%0.01 1.60£0.07 =4k
24 Hx[ 45 89.15+0.70 5.661+0.04 0.31+0.01 2.03+0.07 =&t

(oglgl'_::) 25 Hxl 46 85.00%+0.69 5.7410.00 0.38+0.01 2.4110.00 =&k
26 H=x| 47 88.13%+0.21 4.48+0.04 0.75%0.01 2.12+0.07 =&k
27 4| 48 88.81+1.99 5.75+0.00 0.39%0.01 1.562%0.00 =&
28 4%l 49 86.90+0.39 5.10+0.00 0.48+£0.00 | 2.07£0.07 ok
29 4=xl 50 89.16+0.11 5.64+0.04 0.35+0.00 | 1.56+0.07 ok
30 FAPNINCY 88.96+0.52 5.15+0.79 0.33+0.00 | 1.56%0.07 =k
31 d=x| 52 88.70+0.53 4.96+0.02 0.68+0.01 1.80£0.03 =&
32 4 x| 53 86.69+0.65 4.70%0.01 0.73%0.01 2.32+0.11 =k
33 H=x| 54 89.13+0.15 5.59+0.03 0.67+0.00 | 1.23+0.08 =&k
34 4 x| 55 87.36+0.06 5.81+0.04 0.66%0.01 1.35%£0.08 =&
35 4% 56 89.4410.16 5.661£0.04 0.66+£0.02 | 1.52%0.00 ook
36 4x| 57 89.61+0.03 4.55+0.00 1.24+0.04 | 1.40£0.17 =&k
37 4 x| 58 91.12+0.49 3.72+0.04 2.41+£0.04 | 1.99%+0.00 =4k
38 4=xl 59 88.71+0.12 5.291+0.00 1.11£0.08 | 2.22%0.00 =&
39 4%l 60 87.30+0.52 4.00+0.00 1.91%0.01 2.75%0.08 =&k
40 4=x 61 89.45%+0.11 4.87+0.04 0.97+£0.02 | 1.81+0.08 =&
41 4l 62 89.79+0.24 4.37+0.04 1.40£0.00 | 1.35%0.08 =&
42 4=xl 63 89.96+0.87 3.75+0.00 2.00+£0.02 | 1.994+0.00 ok

YMean+SD (n=3).
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AR A #E 9
= 10°~10" CFU/g, & &
Mg w4 A,
CFU/ge & 7173

QA 4

o A==
= T"r*,?_

Eis
AEEA &

A dukAF4E 10°~101° CFU/g,
A 10'~10" CFU/g
= oo r FujE AE
ou YPulEA {5

AP

RA LT

FFoZ YERYSIT
©0]8.45x10* CFU/g, 3.70x10*
H AEoE 50x10° CFU/g,

446x10% CFU/ge & 7bg = To 2 Ueglth &8 % FFol= QIgdlew Fufdt
AE o7 272x10" CFU/g o = B FEOE YUY
[E 3-17] RESHEfH LX< 3ty sS4
(2Hel : CFU/g)
T& HE Az UM 7 Ry 22 2 2Fo| H|Z
1 2%l 1 4.65x107 1.80%10° 1.12%x10° =
2 Z=x 2 1.18x10°® 5.00%x10°® 1.80%x10* =&k
3 2% 3 3.95%10’ 1.05%10° 5.15%10° =
4 2%l 4 2.41x10" 2.48x10" ND" =4
5 2%l 5 4.00x10° 6.50x10° 2.65%x10° Sy
6 APNING 3.05%x10°® 3.35%x10°® 2.35x10* =&
7 2z 7 8.30x10°® 5.50%10° 5.05%10* A
8 21%| 8 1.19%x10'" 1.32x10" 1.00%x10° A
9 Z=x 9 3.34x10° 2.35%x10°® 7.10x10° Sy
omajol | 10 2%l 10 3.50%x10°8 2.30x108 1.35%10° =
(CH& 11 2% 11 7.49%x10°8 2.19x108 1.00%x10° =4
OLE) 12 2% 12 2.82x10° 3.04x10° 9.03x10° =4
13 2%l 13 1.93%x10° 6.80x10° 1.01x10° Sy
14 2% 14 5.97x10" 5.80x10" 8.00x10* A
15 2% 15 1.50%10’ 1.76x10" 2.15%x10° =4k
16 2% 16 3.61x10" 2.49%x10" 5.00%x102 Sy
17 2l 17 1.34%x10" 1.58%x10" 7.00%x10° SNy
18 2% 18 3.07x10" 2.21x10" 1.10x10° Sy
19 2% 19 4.45x10" 3.54x10" ND Sy
20 1% 20 5.07x10" 4.46x10" 9.00%10? =4k
21 21%| 21 3.55x10" 1.23%10" 2.50x10° A
1 x| 22 2.03x10™ 2.00x10" 4.10%x10° =4k
2 Z x| 23 2.40%x10" 3.04x10" 2.30x10° ey
3 2% 24 1.16%x10'° 1.86%x10" 2.72x107 SNy
(333) 4 2% 25 1.27%x10’ 3.10%x107 1.00x10? Sy
5 Zx| 26 1.20%10’ 1.42%x108 3.00%x10? =&
6 2% 27 1.94%x10'° 9.90x10° 1.00%10? A
7 Zix| 28 5.75x10° 9.05x10° ND S

Not detected.
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[# 3-17] AH

(=H2l : CFU/g)

T2 | HE A2y UHEA| RNy g2 ¥ 2Ho| Clpni
8 Zx| 29 9.00%x10° 4.40%10° ND" A
9 Z %l 30 1.35x107 1.13%x107 ND =4k
10 Z x| 31 8.50x10° 3.90x10° 9.50x10" =4
11 Z=xl 32 8.15x10° 4.50%x10° 6.50%10' =4k
12 Zx| 33 4.95%x10° 3.35x10° 5.50x10' =4t
13 Zx| 34 1.08x10° 3.35x10° 2.00x101 Sy
14 Zx| 35 1.02x10° 1.02%x10° ND =4
15 Zx| 36 8.85%10’ 1.23%x10° 3.50%x10' Sy
16 2% 37 5.95x10° 1.05%10° 4.50x10" =4
17 Z =l 38 1.04%x107 1.11x10° 2.10x10? =4t
18 Zx| 39 5.08x10° 5.01x10°8 ND =4t
19 x| 40 2.58%x10" 3.43x10° 1.00x10? e
20 Zx 41 7.83x10'° 9.22x10'" 2.50x10? =4
21 Z x| 42 3.64x107 3.05x10’ 1.00%x10" =4t
22 x| 43 2.60%x10’ 3.70x108 1.59%10° =4k
23 2 44 5.70x10° 3.65x10° 3.35x10* =4t
24 Z x| 45 8.80x10° 6.05x10° 7.35%10° =4k
(fﬁgj) 25 Z x| 46 5.35%10° 1.09x10° 4.85%x10* = At
26 x| 47 7.47x10" 1.97x10" 4.15%x10* =4
27 ZI%| 48 8.25x10’ 5.15x10’ 1.05%10° =4
28 Z x| 49 1.90%x108 4.35x10’ 5.35x10° Sy
29 Z1%| 50 1.85%10" 1.83%10° ND A
30 FAPNINCY 2.33x10°® 1.40%108 1.00x10" =4t
31 21X 52 2.84x10" 3.93x10° ND =4k
32 ZIx| 53 7.55x10°% 1.40x10° ND =4
33 Zx| 54 1.01%x107 8.60x10° 3.05x10° ok
34 4l 55 4.75x10° 3.13x10° 2.75x10° =4
35 x| 56 7.95x10° 6.15x10° 1.00%x10? =4k
36 2% 57 6.95x10’ 7.15%x107 2.10x10° =4
37 Z x| 58 4.85x10° 6.20x10° 2.70x10* =4t
38 Z1%| 59 4.65x107 4.55%x107 ND =4t
39 x| 60 4.15%x10° 4.95%x10° ND =4
40 2%l 61 1.65%10° 1.71%x10° ND =4
41 Z Xl 62 6.10x10° 4.25%x10° 5.00x10' =4t
42 2%l 63 8.45x10* 3.70x10* 8.95x10° =4k

Not detected.
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1£(0.02 pg/kg), 2&%F 4F

ST
=3

A

RYAD~4
a-

}), PE pouch

°

2%(<LOD ©]

hvay
=3

A
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A5 Wy
hootEeEAl A4 AT 9% 94X AvAn AgED 24
o} ZebEal A4 oA A8 AA A¥AR A%Ed 94

D © 3
@ NEFE GHOR ofFehEa AATRFE AN F eE % FEEANE %S

A ohEEA FE WEE FAsd

of

(1) A8 1)
oo Algst uErtFE FFFGA A4 SAE A FHA FAEF WA S 18
mesh(1.0 mm)= A A3dte] #2A3}3F & bichazard bagoll BE-sle] 121TCA 158 F¢F <t
Z7] Wit & =glo] o Bo| A Axslo] ARgETE

(2) oFZ2F=A AT F A
AETHE AFEAC] ofEFetEAl A WA= 9T
Aspergillus flavus KCCM 60330, Aspergillus parasiticus KCCM 35078 & S=r|d& H
EAIH A )8kl PDA(Potato dextrose agar, Difco Co., USA)ILA G Fulj = o HF 3k +
35CollA 484 3F wijgste] HAE A F AbEstdnh. 24428 5 BT E Jbeta X
2S5 A= 242 W s 1318 spreader® 3 grke] aLvEFO] AR £AE F 24
et Egstel Attt # Alss (= Eed g, HDPE)Ol wof W4 7
?__ A

ol EEtol = ko] AT § Aol ARSsAT

o

N

A EE3E5, 55 D 75%)E gt 2
BEAstg o, £%2(10, 25 2 3HT)=

o
=
geshel Gl 5% 77 A AF F FA R obFAEA FFS ST

i

St Alg o 1 g& Hste AHeH 7 54 71(MB45, Ohaus, UK)E ©]

O:

() ofZetEAl A
ol Z et 54 AT (A Aavus 2 A. parasiticus)T++ PDA(Potato dextrose agar, Difco Co.,
USA)u R o] 10% tartaric acid 1.4 mL/100 mLE H7}ste] A HFJufA 2 A 23 S A=
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10 g& 9AE R 3Msle] HE3 5 spreading culture method® 30Tl A 43417 v &

(th) ot =et=EA o

A A5 °F 10 g& A FH k] 70% Methanol(Fisher scientific co., USA) 100 mLE 73}
1 2&3FZ7](Power sonic 520, HWASHIN, Korea)® 5&E7F #2833 3 o]E o}
(Watman No. )2 %3} th o9 10 mLE 100 mL Z&t2=3d] FH3skal 1% Tween 20 &
o (Sigma chemical co., USA) 30 mLE 7}t £33 v F2l4d f o 3A (Whatman, UK)Z
A3 AL FEHORE AT FE 20 mLE immunoaffinity column(AflaTest, Vicam
Co., USA)d Fhsle] 29 1~2w<9 £52 E9AZ & ZHF 10 mLE columns A3
3}l acetonitrile(J.T.Baker, USA) 3 mLE £&HAZHt. £&F9S HAALF=7](HV-300,
LABOGENE, Seoul, Korea)olAx 50C= HAZXAZ|a1 ZHFEol trifluoroacetic acid(Junsei,
Japan) 0.2 mLE 7}sto] A olA 1583 WA A7l 3 acetonitrile?} water(20:80, v/v) &&-&
o 0.8 mLE 7}ste] £33ta 0.2 ym membrane filter® o33k ZS AldgANo =z 33T}
u-HPLC/FLD (Lachrom ultra, Hitachi, Japan) 7|7]%4 712 [X 4-1]9F # oy, & o}Z=}
S48 2 v5 o] Aol wEt AhEskd

% olE 549 ek (ug/kg) = (Cappi + Carsz + Carat + Carc2)* V/S x D

Carpi: A& A F3 ofF2t541 B¢ % (ng/mL)
Carpz: A=A A 8 ofFdt541 Be9l # % (ng/mL)
Carcr: A A T8 ofFetE4 9 5 %(ng/mL)
Carcz: A=A T8 ol &8t E4l G 5 %(ng/mL)
Vi A g &R FHFH9(mL)
S A= A FH ()
D: Al @& 3] Auj
[# 4-1] olZ2t54 242 98t u-HPLC/FLD 2 =H
Instrument Hitachi, Lachrom Ultra
Detector 2485u—Fluorescence Detector
Column LaChromUltra (2.0 mm X 50 mm, 2 um)
Mobile phase Acetonitrile : DW = 18 : 82 (isocratic)
Flow rate(mL/min) 0.6
Column temp. 40°C
Injection volume 5 uL
Wavelength (Ex/Em, nm) 360/450
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(2h) A=A
A& A 3l= SPSS(Statistical Package for the Social Science, ver 19, SPSS Inc., Chicago,
IL, USA) software packageZ ©]-&3}l9] one-way ANOVA testZ 533511, AFFEAS 9
3] Duncan’s multiple range test® Al &3Fe] #2445 353 tHp<0.05).

&~
Q
S
S
8
=
=
%
3
S
3
<
S
ME
&~
2
g
IN]
Q
2
8}
9}
S
o
&
S
3
S
1)
n
N}
ofN
lo
R
r)v
=t
o ol
>~
ol
ofo
of
ol
2T
i

[E 4-2] ofZEISA 4N N ! M 53 EA42 28 Malah 3 AlZ7E
T CHARA| 2
HelM ZAL DRIE
=2 Mz UV-LED Z=A} InEJE=
ZopM AL &, A
F7| A ofLd
T (il
shatx xz| — ==
NSEAFES &
ol =St X U i FARN

(1) A Ak ogk b8t 54 AT AFIA 2 of b5l Az a3

(7h EA dgd 24
A. parasiticusE PDA(Potato dextrose agar, Difco Co., USA) AP Fu) o] HZ3 X
35°Coll Al 48417 wigste] wAlE FAAZHY. A" wAef LA HitwE 0.1% tween 80
|4 1 mle} g 5 mlE 7tetal £50] 2AE Aojulve 22 33] BkE AAg 5, dyt
FE 7}t hemacytometerst dm| oz AASFHA ZTAFE 106~10"/mLozE FHslo] 3
Ade NS zASHATE Aol AFSE XA dEAe wf A7 Al Axste] AP AL}

o},

Q2 R or

~

A

() A= A=
w2318 mesh)ste] Hr(121TC, 15%)% ol A. parasiticus A dEgHE 1
mL/100 g2 QS AA AT ol ZetE4l ATl 298 17T E 30ToA 1641 2 96
A et vt o, Aol d 2AME 9gh AlE R ARSI T

(th) Ae)d =AF
Aol M2 Zto] 230Vela &5l 2000Wsl Aol 350 mme] 4 <] A3 Z(Straight Tube
o &

SK15 Wire-Type, Hana Halogen, Siheung, Korea)ES 743t 8& 24 & ¢ J== 3}

A=
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b (98 62 x 50 x 50 cm®)E A FEgon, Ao 1E AE A8 LFvE
Ao] dkAlgs AR st AVESIATH Y 4-1). A parasiticusES W A7 127200 g)
SUSAI A ] BFE(33 x 28 x 5 cm)dll #d3tA Ha 5 A A= 30 cm AYE T3
HAZFS 1,2 2 3 Bow HAAste] xAE AT

2 2

e

() 23 i
olFeEA AT 2 dgde o dH ATV T8, T84 %, A parasiticus T,
S Astgon, FREEHAEE AL o g5 A7l 73 bret 2

F obEeEA g B
o ¥ FARAY. SR B
!

3 ol 2%

FRIAH =71 (AQS-31-TC, Germany)ZS o] &3}o] 3

of
it

(2) UV-LED ZAto] ¢]at o} Zat=A AT A5l 2 o}Zat=xa A7 53
7h A& Az
A4 1, v, (1), ObsF L3 gHoeR A
7H# 100 g3 1 mLA 2 AA A 30°ClA

(\}) UV-LED ZA}
UV ZAF &35 gelsby] 98 719 UV FeflZo] s g&o Fi F9o] 1
UV-LEDZ A}&3t9th. UV-LEDY 334 275 nmold o, @A &uto] oA~ (A7 %= ¢kl

]
ol AR AEES ekl A AE Azt APl ARgsAT AetEias 9f|e] 40
x 30 x 20 em® Z7]¢] PVC ¥tz Ui Slde] UV-LEDE #3238kl on, AT F 2As)

= ol 93 PVC ¥ &84S 97 A8 wEds liFol FFsta, 45 fans A A8t
ATHLE 4-2). UV-LED optical power= 1.6 W x 670 = T =AU, A parasiticus?t i
FE 1Z7HF(200 g)E SUS A& HEE(E3 x 28 x 5 cm)oll #datA W+ 5 1,2 2 3 A
&S UVE ZAFSA T

(th Ag W
o} EEN YA TF T

dede 9dy nEINFE B FEIANE A parasiticus 7,
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F ol EeEA $Ee BAsgon, 4ole /&% uhsh o] BASA FAst

[O3 4-2] UV-LED Z=A} ZHx|.

Ao AFEHE A Fd H AAE FFEAA] @] S dd Az As T
dsto] Algstdnt @A FRE 98] A& blender® vREIS] AFESIRow 1A Fd 3
AA = ZzF v A ol 121TColA 1687 Wt & WAzl 5 Aol A&t oA
ZAME & A AA FIL PE bag(18x28 ecm)ell Z+zF 300 ¢ A 43 5 nlg A %3
ofZEet 54l A dgAS 1 mL/100 g2 LFAIAHTE o] & 242 UF 3715 Hdg &7
stod A 7I(NT 400, HANATO Co., Korea)E ©]83to 243 5 30ColA 18A1F vl s}
o Zupd A AYE S AER AL T

() Zebd Z2=AF
ZArkd 2ARE A dAEATY A d s ) AL YCo n Y A 2ARAA
(MDS Nordion International Co. Ltd., Canada)< ©]&3t o™, A7k 5 10 2 20 kGy2] &
AEs d=s A8

u:]oh
¥

17 g 2 AR AR Az FY SehH SH0H A%, dR)S BAsgon, gopd
ZAF & olZatEAl AT A @ olZgEA AREHE sl 98| A parasiticus T
9 % ohEeRA FFS BASAL d9H 54 A 02 FHe 4ol /& kgl

@ pH B A=
pHE= blender® 3t W (paste)dEl 9] A& pH electrode(ORION 3 STAR, Thermo,
Waltham, USA)E 23 4o FA3Ith A Y=+ blenderz F Wb/ Ee] Alg oF 1 g&
A&s] dol A3 32100 mL) ko] o] P(Advantec No. )& oo} 20 mLe]l 0.01 N
NaOH &<} = pH7} 83°] & wj7tA] A78ste] 4n]€ 0.01 N NaOH &9 A&nv[gs 73 %
t}&-o] Ao ute} lactic acid(%, w/v)®E 3FAFE T}
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(A—B)x0.0009xfxD><
S

oA7]e A A AFel A&HE 001 N NaOH &9¢] mL <, B vt&A|gel &ulE 001 N
NaOH & <4¢] mL=, f: 0.01 N NaOH &2 97}, D: 4ulj4=, S0 A5 F F(g)olth,

A (%, w/v) = 100

@ 3=
fk+= blenderz 3+ WbSh(paste)dEie] AR °F 1 g& &3] 2ol 100w 3]48ke] of3gh
(Advantec No. 1) o742 10 mLE #5359, 2% potassium chromate 1 mLE %o 002 N
AgNO; &H o7 AAgsto] thFo] A& o]&ste] ALlstadtt.

(4) 3kt Aol wg of&etEAl AN AA = A3 &3
h A9 A=

Aol AHEE FE2 FFFIA H R
Atk skt AeE 9% o g

BraziDz Ad€lelon, F7]5e Agd7 § 552 2
A 2 A

2 lactic acid(¥EH7M=8)5

=
gdo] =& AFFAF=E(DF-100, ESFood,,
g 7}7F = o]t acetic acid

)
A
ofd
2
2
2
fot

() A= A=
12 g2 Hloj A Hol 121TCelA] 1581 Hitst
E 9& FA div] 25%9 FRTE 7hebal, obEet
QAN F 187 600 rpme.2 wE gl o] F A5t
acetic acid ¥ lactic acid 1%E zt7t %
7 30Col Al 42437+ vl FA] ZA T}

N

i 2
tob,
£

ox, 2
_>.1‘_1'
=2

@ 2
an
£
o
—_
&
}—A
()
(@)

3}
ol

T
4

M fy
x

(o]
il
o
e
W
o
1
SE
—

N
N
ro
4
o
>,
[@))
(@)
o
2
=]
2
>
—_
M
N o
E
i
ol
)

(th 23 4y
AR FEe A7l 71eg vke} wdg o R As Ax T 3 SA4H, AR, ¢
L)s A st o, 30T A 42412 wjlF F o &gk E4l A A F ol EeEA AR
HE A7) el A parasiticus T B F obEHEA RS A AT

B) M= Al WE ofZHFA A oA = Az 2
(7 Z ket w &

A E 2ol AMEH T H1X 2R 2 dAdst= AT Lac plantarum KCCM
113223} Leu. mesenteroides KCCM 1132582 RS AAI A A A T4 v AEFAAS 3o A H
St Qe FFEUTE Bl AFESEY T BESREe = MRS(Lactobacilli MRS agar,
Difco Co., USA) A HFu] Ao =d=o] 37°C v 7oAl 48412 wjeF & dd =Y A
thuj kAl ATt ZF i+ F3= MRS(Lactobacilli MRS broth, Difco Co., USA) brotholl A &3 9
37°Coll A 24A17F Fot njekste] A sAZl F 3,000 rpmoll A 1083 LA o mA &
AT WA AA F AR pellet> B THFTE 33 At "t P HESA

ot

2
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() A& Az

Ao 288 AA = FFFIA @7 FFdA Fd Axdd AS FHste] vAE
Ao wE THGE I EH H O 121TCelA 168 Hir Skt "W HAA A
parasiticus YA  dEAS Iml/100g® L9AZ  F  Lac plantarum(LP)¥  Leuw.

mesenteroides(LM)E 717t A8 =Z ¢k 7 log CFU/g o2 #H7Mg 7 Az A5+ 3
0C <SlsFHolE ol A 18, 42A17F v A 71 AstATh Alse A4 NEZT(NC)eF A=+
(PC), Lac. plantarum %7 (LP), Leu mesenteroides 3&7T(1LM)Z X 7|33t}

AAE wEAtel w5

= Ak
parasiticus), & °FZ&52 S FA GG o, Akt

Hhsh SA% o FYsgin,
th AR waadel o chEetEal A4 oAl ww ¥4

(1) oF=e5A o9 sk WE AXY A% T ofFdt=4l I v
7h 29 A=
Ao AFEH AdwF= FFFIA @] FFAA Fd Az AESE Tt A
gt o AR F, &3 vhs, A (SIS BF AREFAERm A g3
t}. 11571 F(Yeongyang farmers, Yeongyang, Kora) @ #2715 (Cheonghwa food, Gwangju,
Korea)©= 1<+ wtECA F9)ate] Aol AR&stdtth ofZeb54l ol ARE3E ofEat 54l
By, By, Gi, @ Gy E53F(Supelco Co., Bellefonte, PA, USA)& EZdeo] AES F35te]
AREEER o, 717 A e AFEgk ofFEEAl REES By, By, G, 2 Go7F 7247 1, 03,1 ¥

0.3 pg/mL 52 239 &9 (Supelco Co., Bellefonte, PA, USA)S ¢ 35to] AF&31it)

g o

>{1

(W) As A=

AAuFE= FHLE A2 H wFe IFEH F/FES 2~3 cm AR Hdste =
T e FAE Fok vis AAS IATE ol &ty wHstH e, F3k= 2 cm A
712 dastdnt Euld dE s [F 4-3]7 22 v ER HUbstel MR 5 AAE Ax
sttt AzE A= obZTFEA By, By, G, G £F €98 10 ppb ¥ 20 ppb FE=E 7}
stol @Al 5 E¥3te] PE bagoll wol A #H7[(NT 400, HANATO Co., Korea)Z ©]&3}
o] ¥ZePY. AEE HETF(A)S olZ 54 10 ppb 47 (B), oFZeE4 29 20 ppb &
AHOR FEEH, Ax 2 F 4T 85 <k AFsiH 25 tFo2 AFHsle] FH 5EHS
A

ofr
20
3R
i)

(ch 2% 8

v

HA= AG7I17Ee] wet olgtetd (=2, dk, pH, A=)5A R A (dutAlE, 4t
o, AE B @], AT B ) 54 o g5 AET FAAYD R F ot EEE
2l ks EASATE AR 5 ofZEtEsl A AP S A9 BE i
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[E 4-3] AR A= v EH|

MEY HIZ(%, w/w)
Mol = 80
DERIIZ 3
= 3
ots 2.5
Mz 0.8
Z a} 2.5
H x| H A 3
HEE 0.8
= 4.4
=l 100

upf gk X Al 10 g& "at bagel ¥ HirE 0.85% NaCl 295 90 mLE #H7kste] 1
£ ¢t Bag mixer(400vw, Interscience Co., France)oll A # & 3}3}dtt o= 101 3AHo =z
3 A3 5 Zzbe] wjA o] HE3sFA ). %"ﬂ*ﬂﬁ—’?% PCA(Plate count agar, Difco Co., USA)
2 A} g3t AR AT A 8E HEF3 T pour plate method® 30Tl A 484 7+ wj
o] A4t dth. 2 A= MRS(Lactobacilli MRS agar, Difco Co., USA)H| Al 25 ppm
9] BCP(bromocresol purple) A AleFS Yo A x3 T wdAHZ A3 Al5E FE359]
pouring culture method® 30Tl A 48A1F w3kl F colony <}t yellow A wH&-S e
colonyS AlFsldtt. &8 2 FFo] <+ PDA(potato dextrose agar, Difco)u] Aol 10%
tartaric acidE FH7tsle] A x3 7 Hitste dAEZ A3 A RE HFS s Spread
plate methodZ 25Coll Al 72A17F vl & Attt dids 2 g2 g 9 gt
7 AlgE film(E. coli/coliform Count plate, 3M Microbiology Products)oll A& 3]4 & H
3 5 30°Col A 48717 v ksl Coliforme HAE &2 HE & T 71£E A3

39 colonyE AFHAT, B colic AT % Y F F90 /2E YT 9

i

colony & A543ttt

@ otZat5Al BA T
olFetEAl AT AP v o] AAstAT AA AR Al AFEEE FAR] of
ZorER Ao R 4 A, flavus®t A. parasiticus®] A %5 sty Yl ot =}
54 AT g AF TASAT AR 40 g 0.1% FES 200 mLol ¥ 3083 &3
sboH 01% FESFE 1110, 1:20, 1:409 Hl&= s|Askeith. g Al AL2 chloramphenicol
selective supplement(Oxoid, England)E % o] w]g] A %3 AFPA base(Oxoid, England) Hj#]
of HF ¥ =ste] 30Tl 42A17F v Fstadth. Plate SlHo] =g/ @l x4l HE

ASsto] AE2 45 A4, 252 4% e o= 34

KeN
=

J[}J'
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o O
(

&

t}. 1237} (Yeongyang farmers, Yeongyang, Kora) 2 3471 (Cheonghwa food, Gwangju,
Korea)+ <1+ H}EOHH Felsle] AFo] ALLEATE ofZEEA QP AL ofZ g EA
By, B, Gi, 2 G X% (Supelco Co., Bellefonte, PA, USA)S EZ e A|EFS F+HY3HH
AFESE o, 7] 7] Ao AFESE ol Z el H¥EES By, By, G, ® G7F 2471, 03,1 ¥
0.3 pg/mL #=2 &35 & A(Supelco Co., Bellefonte, PA, USA)S T4 3Fo] AFE&3F3

(L) gkt o
Aol Hg zrld TS Asstr] flete]l H7bE AA S Lac. plantarum(KCCM
11322)3} Leu. mesenteroidest KCCM 11325) 2 5% MAAA A4 v EFAAS P A 1
3l = TFE BTl AlEsddy. BSWwe = MRS(Lactobacilli MRS agar,
Difco Co., USA) LA 7

aA G Fuf o] EEE o} 37°C v g7l 48417 wlY F @ ZRUR A
e FA T 2 5= MRS(Lactobacilli MRS broth, Difco Co., USA) HA v x| A HF 3t
5 37°Coll A 24413 F<F v ksl &4 3tAIZL 5, 3,000 rpmoll A 1023 A4 2] shof wjA
= AAA. wA AA F AAE pellet> DS HTFE 33 AFse] A <kdd < 7

log CFU/g 3202 H7bstat).

(th A=A A=
A71 A4A 1, o, (D), (WP B9 o w Axd AX o Lac plantarum(LP)¥} Leu.
mesenteroides(LM)E Z}72} A5 =2 FH7Fstal, o] nlg] Azt ofZ 2521 (AFs) 10 ppb &
MBS A H7tste] LAAAT. AxH @X]t PE bagol &2 % FHojdk 5 3‘7]'@' 27|
sto] A" 7I(NT 400, HANATO Co., Korea)& ©o]&3ste] AT Axd Ass T

(A)eh oFZeEa 2 dT(B, AFs S97), obZe5A 99 2 Lac plantarum 3ET(C,
AFS+LP) olZ et EA 29 9 Leu mesenteroides %1 (D, AFs+LM)% F25H, A% Z
T 47Tl 8F &< AR 27 A2 A F4 54 A5

Aol AbgE deduiF 9 FEe BFFGA @AM FHAA T Az A 7Y
ato] Abgstdon, doluj e FoLEs e F o] dREI E7|FES 2~3 cm A7
2 Addste] g Rk 7 Fdd AduFE wFd § xA dHds 1
mL/100 g2 FAA o] A7t e dAAT. AZH PA = PE bagel §2 F Hgdk i &7]



g @7lste] A 7INT 400, HANATO Co., Korea)s °]83to]l 7433t xﬂZH Al
A7t St 4T 1 ARG xzT(A, 4T Aok ofEetEal o9

e 2 N
oo e

b 10Toll A% ofFeb54l S FF(C, 10T A7) 2 10TAA 7%‘{} 7 —?F 4C°ﬂ
A7l ofEFeEAl 9D, 10C—4T AhHE FHH, 45 F A8t 15 11402

AAE AR whet oA (FR, G, pH, AE)EAH 2 v AR (QuAR, 24
#,OER W FFol, AT L FTT) S obELEN YT FANE L F obEes
A FEe BASA AU gl A& PEY F950 Fasa

hoobETEA A4 AE A AN AVAR AF2RA 4

(1) A flavus &8 1=7FF9 A% 2% 3 F =
SEZRAEZ Gy olZutEAl ATl QdE uFEIFFe B
stol [3E 4-4]° YERAT. Y 2%(25°0) A 1327 FEd=s 4% 23 10.14
~11.95% = Yelyon AUHEr7 Ye 2749 1FE7F FRIEo] o RHog ey
th A fawus FE 29 A5 161x10° CFU/gez & %
CFU/g o]’ A= At

>
it}
32
[o 4
o
2
o~
N
=
offl
[-‘O
—_
()]

al
<}
(tje}

b

4-4] AXIIR NEEEE 2 & ¥ A flaws T H3H25°C)
(el @ %, CFU/g)

T2 ME7|ZHY) RH 35% RH 55% RH 75%
0 11.43£0.18 11.43+0.18 11.43+0.18
1 11.53+0.04 11.79+0.64 11.73+0.30
L 2 11.46+0.13 11.72+0.37 11.55+0.55
e 3 10.55+0.06 11.30+0.89 11.36+0.22
5 10.51+0.14 11.97+0.69 11.95+0.88
7 10.14+0.18 11.36+0.30 11.69+0.39
0 1.61x107 1.61x107 1.61x107
1 1.15x107 2.20x107 9.00x10°
2 2.30%x10’ 2.10x10’ 9.45%x10°
A. flavus
3 2.35%107 2.30x107 2.80x107
5 2.30%x10’ 8.00%x10° 6.60%x10°
7 2.75%x10° 8.90%x10° 2.35%x10°
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Y FE(BR)AA AFgEd wE a7 5
2551%2 UEhtom, Eo $Ed wet mEv} &
7bete Ao w Uetwth A favus®] BS LAAF
L7 BEEE Aol ARGl Wt A dawus® F7F fasHE AoE UETHE

i
o,
NS
M
o

offl ot
°
2
o
N
o
©
X,
<
e
=2
=
AL
N

[E 4-5] 2XIIF MEREE 2 &8 Y A flaws T ¥EHRH 75%)
(2k9l : %, CFU/g)
T= ME7|IZHY) 10°C 25°C 35°C
0 20.48+0.88 20.48+0.88 20.48+0.88
1 21.46+0.26 20.50+0.06 23.52+0.16
. 2 21.87+0.74 20.94+0.23 22.42+0.49
o 3 22.38+0.04 21.55+0.54 22.5140.41
5 23.60+0.21 24.15+0.80 25.32+0.37
7 23.32+0.15 24.83+0.03 25.51+0.64
0 2.88x107 2.88x107 2.88x107
1 1.46x10’ 2.30x10’ 2.23%x10’
2 2.37x10’ 2.00x10’ 1.74x10’
A. flavus
3 2.89x10’ 4.13x107 1.37x107
5 1.00x107 4.15%10° 5.68%10°
7 8.90%x10° 2.95%10° 8.15x10*

(2) A flavus &8 1E7HF9] A% T ofEdtE4l A Wst

obFTEAl AA AAIE A% AA AFAR A S A obEHEA oA Hof
g AE7RE U R A favusE L9ANZ - 25(10, 256 ¥ 35°C) ¥ FE(RH 35, 55 ¥
75%) AFEAERE o Fet 54l g F4 Ade [ 4-6]9 YER AT Xﬂﬂﬂﬂ Y 2
(25°C)ell A FE7b BS5 ofFu5Eal Bio] A4 7]te]l At wel 543 A AS
o, A4 7d84= BT EXE HAY £ 7Y FERH B5%)NA 257 =555 ofE g
EA By Aol Hat 7.24, 838 ¥ 1031 ng/kgl = =olx ) éﬂﬁ,gi, A. ﬂaVLIS7]‘ o4
¥ aE7HFY A5 10Tolatoll A Aol Ao ofZep=Aal S AtA|7|= Ao= &
o
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[EF 4-6] A. flavus 28 AFIIFR XNZ 2-EEYH olEZ2I54l &2k Bs|
(Tk2l : ug/kg)
MEEA MEZ|ZHY AFB1" AFB2 AFG1 AFG2 TAFs
0 12.88+0.01¢ ND" ND ND 12.88+0.01¢
1 8.76+0.13° ND ND ND 8.76+0.13°
- 2 9.4840.02° ND ND ND 9.48+0.02°
359 3 ND?? ND ND ND ND?
° 5 ND? ND ND ND ND?
7 ND? ND ND ND ND?
=B 10.37£2.20 ND ND ND 10.37+2.20
0 12.88+0.01° ND ND ND 12.88+0.01°
1 10.26+0.13° ND ND ND 10.26+0.13°
-~ 2 11.6840.60¢ ND ND ND 11.6840.60¢
25C 559 3 9.454+0.11° ND ND ND 9.454+0.11°
° 5 9.9440.36° ND ND ND 9.94+0.36
7 ND? ND ND ND ND?
o 10.84+1.41 ND ND ND 10.84+1.41
0 12.8840.01" ND ND ND 12.8840.01"
1 7.94+0.05° ND ND ND 7.94+0.05°
R 2 7.01£0.01° ND ND ND 7.01£0.01°
250 3 7.2240.07¢ ND ND ND 7.2240.07¢
° 5 5.8040.02° ND ND ND 5.80+0.02°
7 ND? ND ND ND ND
o 8.17+2.74 ND ND ND 8.17+2.74
0 ND ND ND ND ND
1 9.07+0.17¢ ND ND ND 9.07+0.17¢
2 6.93+0.68° ND ND ND 6.93+0.68°
10°C 3 5.71+0.41° ND ND ND 5.71+0.41°
5 ND? ND ND ND ND?
7 ND? ND ND ND ND?
o 7.2441.70 ND ND ND 7.2441.70
0 ND ND ND ND ND
1 9.86+0.41° ND ND ND 9.86+0.41°
R 2 9.64+0.48° ND ND ND 9.64+0.48°
250, 25°C 3 9.2840.43° ND ND ND 9.2840.43°
° 5 6.78+0.42° ND ND ND 6.78+0.42°
7 6.32+0.00° ND ND ND 6.324+0.002
= 8.38+1.69 ND ND ND 8.38+1.69
0 ND ND ND ND ND
1 15.514+0.59° ND ND ND 15.51+0.59°
2 13.74+0.66° ND ND ND 13.7440.66°
35°C 3 9.03+1.83° ND ND ND 9.03+1.83°2
5 7.27+2.28° ND ND ND 7.27+2.28°7
7 6.02+1.532 ND ND ND 6.02+1.532
= 10.31+4.13 ND ND ND 10.31+4.13

UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gi, AFG2: aflatoxin G, TAFs: total aflatoxins.

JND: not detected. PLOD(ng/mL): limit of detection. AFB1=0.09, AFB2=0.09, AFG1=0.13,

AFG2=0.07.

Any means in the same column (a-f) followed by different letters are significantly (p < 0.05) different by

Duncan's multiple range test.
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(3) A. parasiticus $9 1F7MF9 AR HEzdd W2 uF7tE EHEA

ofZetEA Aol edE uxThFe s ¥ % A parasiticus 5 WIS A5
[ 4-7]o Yttt $d 2=@25°0)ellA ax7FFo FRgFs 243 23 1118~
1358% = Uetton, didtie v FroA & o] FAaste Aow yewt. A
parasiticus T £9 A% 450x10" CFU/gelglem™, A47)17F Sk 10° CFU/g ©] 4 A&}
v AoZ Yeuth A7 7Y 25(25°0C)A BT SR 9 FFolvt AadteE IS

LHERR T

[Z 4-7] 22012 NBETY S8 8 ¥ A parasitious 5= H3H25°C)
(Tkel %, CFU/9g)

T2 METIZHY) RH 35% RH 55% RH 75%
0 12.5240.51 12.52+0.51 12.5240.51

1 12.04+0.37 12.82+1.12 13.03+0.10

. 2 11.94+0.25 12.63+0.30 13.58+0.60
e 3 11.18+0.18 11.46+0.54 12.64+0.15
5 11.67+0.27 11.65+0.23 12.1540.57

7 11.50%0.49 11.7140.23 12.1440.27

0 4.50%x10’ 4.50%x10’ 4.50x107

1 3.80x10°8 5.80x10’ 3.45x10’

4 parasitious 2 8.15x10’ 2.70x10° 4.75%10°
3 3.15x10° 2.65%x10° 3.25x10°

5 1.40x10° 1.42x10° 3.70%x10°

7 3.90%x10° 2.45%108 3.40x10°

A. parasiticus’} 2.9%F 1FVIFE AFLE 240 wel &7 S
[ 4-8l° UEliA. T F5=[RH 75%)A Lz7HFe F23=3S 43 23 10.00~
57} mol A4\l ARGl wep 4G 27 SR

12.25% % LFERSE o, . e wo obg
St e AgS JERNAT. A parasiticus T 29 AF 350 x10° CFU/ge2 & o9
A3 Hyg U R oddd ﬁﬁli el o, A G7|7ke] AoJAGFE A parasiticus®

ShlE Aot 53], 10°Cell ﬂ 5t 9ol % A parasiticus’t BS3te] 11

7} Fkete Ao
A

i pEA C)]—
NRE B BRE AT 10C By 8 we eEeld wpac St Aew e,

i
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o} EetEa A4 oA

3t AEIFE Ao R A parasiticusE QG A

55 B 75%)

At FY L E(25°C)N A

=l
WA B EE Phse 4

d = AFS dEhid. &

AzxAE =2

o -1

L
2 984X AR A

A

25°Coll A 5648 ug/kgo = =7

32.33 ng/kgo = ettt A fAavus
A. parasiticus®] 2@ ] Fstofof &

FEAEN G

< A=A
FZ(RH 75%)°A 2Zof wE AAdHFS 3
o, 10°C %2 35°C A Alg5oA= 22 40.98,
Y} A. parasiticus’} oFEEFEA S

Aoz U
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[ 4-9]9

4
wo. o}
15 [e]

[£ 4-8] DXIIF XNE2EYH & &F Y A parasiticus 5= H3HRH 75%)
(2l : %, CFU/g)
7= ME7[ZH) 10°C 25°C 35°C
0 10.00+0.24 10.00+0.24 10.00£0.24
1 11.09+0.32 10.92+0.58 10.8240.15
e 2 10.80+0.18 10.39+0.10 10.36+0.01
T
3 11.27+0.96 10.31+0.10 11.3240.17
5 11.68+0.27 11.42+0.66 12.25+0.01
7 10.69+0.95 10.44+0.08 11.74+0.66
0 3.50x10° 3.50x10° 3.50x10°
1 2.60x10° 2.00x10° 1.50%10°
4. parasitious 2 2.50x10* 4.00x10" 6.00x10"
3 1.95%10° 1.35%10° 1.15%x10°
5 1.35%10° 1.80x10* 1.40x10*
7 1.01x10° 5.00x10? 1.05x10*
(4) A. parasiticus 2.9 15759 AAZ7 F ofZetEA A W)

S 93l of a5l 2ol FHoF
E(10, 25 2 35°C) ¥ F%(RH 35,
ER AT A
B. B, Gt ¥ G BEF HEY

IS Sdg A, AA7|zre] Al wep ofEdkEA4l
Q Fom RH 55%°lA 106.71 png/kgo.= 7}
A5k Az

3o

o2,

A 3ol



[E 4-9] A. parasiticus 2¥ LR7IF XN -8 otZ2S4 & M3t
(22l : pg/ka)
MAEAZA [HE7|ZHY)| AFB1Y AFB2 AFG1 AFG2 TAFs

0 102.6842.05' | 1.514£0.13° | 17.364£0.52° | 1.1240.03° | 122.67+2.41'

1 78.4440.94° | 1.50+0.02° | 15.16£0.17¢ | 0.95+0.01° | 96.05+1.08°

N 2 54.15+1.26° | 1.0640.01° | 11.3940.17° | 0.91+0.01° | 67.51+1.44°

Ny 3 11.7440.19° | 0.95+£0.41° | 6.59+0.07% | 0.89+0.43° | 20.1740.58°

° 5 87.5743.43° | 10.19+0.65° | 18.2340.57" | 0.19£0.02° | 116.18+4.67°

7 43.1242.94° ND? 9.3440.21° ND? 52.45+2 74°

ot 62.95+33.22 | 3.04+4.00 | 13.01£4.65 | 0.81+0.36 | 79.17£39.69

0 102.684+2.05¢ | 1.5140.13* | 17.36+£0.52° | 1.1240.03% | 122.67+2.41¢

1 55.4440.09° | 1.7240.06™ | 12.45+0.77° | 0.9940.06° | 70.59+0.68°

RH 2 36.7040.24° ND? 8.46+0.09° ND? 45.16+0.32°

25C 559 3 87.69+1.39° | 1.2340.10° | 17.534+0.15° | 1.23+£0.02° | 107.68+1.47°
° 5 107.784+2.22° | 13.13+1.01¢ | 20.93+0.70° | 0.1640.01° | 142.00+0.49°

7 126.13+0.68' | 2.33+0.01° | 22.54+0.77° | 1.16+0.02® | 152.1740.06'

et 86.07+33.85 | 3.98+5.13 | 16.55+5.27 | 1.0840.57 |106.71%41.62

0 102.68+2.05° | 1.5140.13° | 17.3640.52° | 1.12+0.03° | 122.67+2.41°

1 39.30+3.00* | 0.9840.06° | 9.51+0.69° | 0.97+0.02° | 50.76+3.72%®

RH 2 35.82+0.07% | 0.96+0.03° | 7.67£0.09° | 0.92+0.10° | 45.37+0.29%

260, 3 43.89+1.25° | 1.0740.03° | 10.30+£0.00° | 1.21+0.03° | 56.47+1.24

° 5 60.20+1.41¢ | 7.19+0.39¢ | 11.5942.57° | 0.094+0.05% | 79.07+4.42°

7 68.62+1.55¢ | 1.4840.01%° | 14.01£0.13° | 1.114£0.02° | 86.21+1.41¢

o 58.4242511 | 2.20£2.46 | 11.74£3.47 | 0.90+0.41 | 73.26£28.93

0 19.734£0.97® | 0.58+0.01° | 11.25+0.50° | 0.58+0.03° | 32.14+1.49°

1 23.3640.04° ND 13.1040.30° ND 36.4640.34°

2 33.7140.67° | 0.51+0.05° | 18.25+0.30° | 0.4240.03° | 52.8841.05°

10°C 3 13.7843.12% | 0.2140.07* | 6.89+2.19* | 0.05+£0.07° | 20.93%5.18°

5 44.23+5.43% | 1.1740.05° | 26.52+2.03% | 0.3440.08° | 72.25+7.59¢

7 20.3040.94% | 0.214+0.02% | 10.68+0.87° ND 31.1941.83°

ot 25.85+11.13 | 0.54+0.39 | 14.45+6.98 | 0.35£0.22 | 40.98+18.52

0 19.73+0.97° | 0.58+0.01* | 11.25+£0.50°° | 0.58+0.03> | 32.14+1.49°

1 35.56+2.06™ ND 21.12+0.52¢ ND 56.98+2.59°

R 2 86.27+0.119 | 1.0840.67° | 21.96+1.24° | 0.89+0.45° | 110.20+0.01°
- 25°C 3 33.2143.38° | 0.64+0.11° | 18.484+3.05° | 0.15+0.01% | 52.4846.54
5 0.4242.45% | 0.76410.02° | 4.9840.05° ND 15.16+2.48°

7 46.42410.44° | 0.9040.03° | 24.5846.83° ND 71.91+17.30°

=l 38.44126.76 | 0.7910.20 | 17.06£7.47 | 0.54+0.37 | 56.48+32.98

0 19.73+0.97° | 0.58+0.01%° | 11.254£0.50® | 0.5840.03° | 32.14£1.49°

1 1.0440.02% ND 0.30+0.03° ND 1.35+0.022

2 24.32+2.66° | 0.44+0.10° | 6.0940.81® | 0.414£0.01° | 31.2541.76

35°C 3 37.06+8.19° | 0.764+0.19* | 20.41+4.68° | 0.18+0.06* | 55.40+12.99°

5 25.82+4.84° | 0.89+0.03° | 11.85+4.08™ ND 38.56+8.89°

7 25.4940.30° | 0.6140.12®° | 13.19+0.31° ND 39.2940.11°

e 22.24+11.86 | 0.661£0.17 | 10.5246.80 | 0.39+0.20 | 32.33+18.33

YAFB1: aflatoxin B

Duncan's multiple range test.

AFB2: aflatoxin By, AFGT:

aflatoxin Gy AFG2: aflatoxin G,. TAFs: total aflatoxins.
2ND: not detected. YLOD(ng/mL): limit of detection. AFB1=0.09, AFB2=0.09, AFG1=0.13,

Any means in the same column (a-f) followed by different letters are significantly (p < 0.05) different by
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L A A

o

AR 2 AE T okEEEA A4

(1) #9)4 ZAbo] o] @ o}EetEal A4 AkelA 2 ol EemA A7 R}

(7h) olgeta 54

a7Vl A parasiticus A AEHS 2 AAA 16A17F vl %
< dEste Ao r Ay 4 SRS AEE F

3 ¥
Bhiich A9 A RAAI R W
HjoF 16A17F 2 AQM FAL & 1

T(PC)ell A 23.69 %L}F% C R Ao Al
3

AR An= [%

ek 2 AP d 23.32~2556%% LEFRSLS
& SANETF(NC)AA 22.27%, Fdd=x=
e A9 A Azke] FEsE
7} 20.36, 16.47 2 17.39%°] &

= NETFE e
0 16
NC" 25.56+0.09%® 22.27+0.119
~o PC 24.8140.29%8 23.6910.24°%
- 1 min 23.32+0.158 20.36+0.16%
(%, w/w) 2 min 23.86+0.76 16.47+0.26%
3 min 24.02+0.91%8 17.3940.27°
NC 0.64+0.03%4 0.66+0.01%
PC 0.69+0.008 0.67+0.01%
TEEME 1 min 0.66+0.023°8 0.48+0.01°*
2 min 0.64+0.03%® 0.42+0.01°A
3 min 0.66+0.002°® 0.35+0.01"
NC 38.18+0.20% 38.474+0.17%
PC 38.2940.52%4 38.65+0.35%
L* 1 min 38.81+0.34%A 40.0240.40°8
2 min 38.66+2.9434 40.0742.948
3 min 39.09+2.94% 40.03+2.948
NC 4.25+0.58%" 3.64+0.33%
PC 3.95+0.39%A 4.08+0.27%4
A ax 1 min 4.45+0.25%4 4.63+0.40°
2 min 4.594+0.36% 4.53+0.29A
3 min 5.03+0.86™" 4.23+0.36%
NC 0.93+0.4128 0.42+0.17%
PC 0.81+0.36% 0.8340.20%
b* 1 min 1.044+0.13% 1.73+0.33%
2 min 1.104+0.07% 1.86+0.10®
3 min 1.114+0.03* 1.77+0.48%

NC: Negative control, PC: Positive control, 1 min: 1 min treatment of infrared, 2 min: 2 min treatment of

infrared, 3 min: 3 min treatment of infrared.

Any means in the same column (a—d) or row (A-B) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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AE7EF FREAEE g B Hed AP d 064~069% YEh AlR3Ee] FElgk Af

= A erknh ey vl = Aol A we FREdEE SAHETE A
EE ARoA Histe AEdFs Uetdl A9 AegTolA e 0.35~042 59

O 2 A. parasiticus’t L GE ILE7FFE 96A7F vl A A

I AH FAF HoE= 0.65~0.67% Alm7Fe Fald o7t EbA] ko) A

A 16A17F vF Aol s AeFS BATHE 4-11] F, F4H HGAHS 28

ol AAEAE W 2=t 7.&**8}% Ao = e

Al a) ¥ =)= g R Agd 27t 3818~

T Apol= YERA] FktHE 4-10).

2 FAHETE AT ARdAE L

Z] A
39.09, 3.95~5.03, 0.81~1.11= UYEI} A
e} 1647 W R AHeld ZAel el &

:ll
a3 bgtel F7ksh: T2 vhebd Wl AAEY A9 AH 28 U 3B el TE das
o]% AelE A Aol Frheh AFe mdth ARAow o4 AYARS F7}
AT W RS FRBE D FRRAEA Qs A purasiicussl A% AcH2
o9t 20S YAde Aow Boly mEVMEe] Amel e FHol AsHE Aow W
Qe

[E 4-11] MM ZAlo]| g DXJIFe s=2&8Mdx Het
NEET b 2kA[ZE (hr)
0 96
NC" 0.66+0.00"° 0.65+0.01%
PC 0.67+0.018 0.65+0.00%
1 min 0.67+0.018 0.63+0.00%*
2 min 0.65+0.018 0.61+0.00°
3 min 0.66+0.008 0.59+0.00%*

NC: Negative control, PC: Positive control, 1 min: 1 min treatment of infrared, 2 min: 2 min treatment of
infrared, 3 min: 3 min treatment of infrared.

ns: Not significantly different.

Any means in the same column (a-d) or row (A-B) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
(b PAESA 54
j%ﬂ—roﬂ A. parasiticus ix} et S QAAIA 1641 v Fe & ZAMAIZH, 2 2 38)
dalsle] He)Mor AHuld ¥ A parasiticus 2 W3S Feld Ayt [EE 4-1 Z]JJr 7
CHek 2 oA A SANEFINC)ANAME A parasiticus’t BEREE Qo 9
2oA el A1, 2 E 3E) M= 458, 454, 457 2 459 log CFU/g7} @%ﬂ%{‘:} e}
16412 & A iz 2 AYH 137 A5 EE AsdA EdEHeH, 53 494
1% Ao 4% FEHET Hlaf °F 200 log CFU/g o] #a% 254 log CFU/g7t
AZE AT =gk wjF 1641 & Aed AT F 28 2 37 AT+ A Aol o3|
A. parasjtjcusf'“ APEAA B BEAZEAY. 598 W o7 A parasiticus LGN 7 1LE
7HEE 96AIZE wiste] Aol A E AAlg A 16A1%F v Ao} vl=d A FS UE

_Q m

A
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WATHE 4-13]. =, ¥ 2 Add AHg A Fhux FE orEFEEALATY A
parasjrjcus F+ 550~5.58 log CFU/gE AEH AT o g 6AI T &, FHUEFANA= 3 log

o] T7g 8.09 log CFU/g7F A=9 whd Al Aol wep 13 A2 FolA = 274 log
CFU/g AEH L, 7 Yol ST ‘3-3 Aold AeT2w 2 3w BT EREHAY o
g Ao g uEIVFo| A parasiticus’t 298 7 27 oo KM AHmE AA s
A olEetEAl TS AEAE 7 e Ao =E lHAT

[EF 4-12] B LA|ZE & KMol ZAfo]| w2 IRIIRS| A. parasiticus $2 HE}
(EF2] : log CFU/g)

NEET Y 2FAIZE (hr)
= 0 16
NCY ND ND
PC 4.58+0.66"°8 4.00£0.60°"
1 min 4.54+0.66° 2.54+0.413A
2 min 4.574+0.66" ND
3 min 4.59+0.66" ND

NC: Negative control, PC: Positive control, 1 min: 1 min treatment of infrared, 2 min: 2 min treatment of
infrared, 3 min: 3 min treatment of infrared. ?ND: Not detected.

ns: Not significantly different.

Any means in the same column (a—d) or row (A-B) followed by different letters are significantly (p < 0.05)
different by Duncan's multiple range test.

[E 4-13] v LA|ZF S MM ZAlo| wWE ITIVFEL| A. parasiticus 2| Hs}

&
(2k2| : log CFU/g)

e Y 2FAIZE (hr)
0 96
NCV ND ND
PC 5.57+0.028 8.09+0.05"*
1 min 5.50+0.03%® 2.74+0.04%
2 min 5.554+0.03% ND
3 min 5.58+0.03% ND

INC: Negative control, PC: Positive control, 1 min: 1 min treatment of infrared, 2 min: 2 min treatment of
infrared, 3 min: 3 min treatment of infrared, 2ND: Not detected.

Any means in the same column (a—d) or row (A-B) followed by different letters are significantly (p < 0.05)
different by Duncan's multiple range test.

(th obEebEal @
WA D A Aol W mEAR EARA BHL LA AR [T 41410
bl 16A17¢ Mg A ol TeEAle] e FHYRTN o}FeEA B, L GuE A
F=o] FEH 0] o}EetEN Biol 160 ng/ke, Giol 258 ng/kg o2 AEH o] & of
Ferol 418 ng/kgol AEHAT 1673 MY F SAWETFNOE ZF B

_L4

e

o to
o
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W, FAPZEF(PC)E AF F ofZEEA e 441 ng/kgl 2 HAEHY %7 HAEE b=
By Z7kste] =A Uebdd ZHe)d 1 2 28 A te 422~433ug/kg o2 A E T
Hl 3] k7 7has vbd A9 d 38 A TE 407 ngkgl 2 AZEEo oF 768% TAES
e STk

30ColA 96417 wikd 7o) Hojd A2 d & olEsEA FHF2 8532 ngkgo =
olZet 54l By, By B Giol ZH2F 7365, 0.75, 1093 ng/kgl = HAEHA oW, G 45 <LOD
olst= HZH AT B6AILE MY T SAHETNCO N = ofZet54lol 2dEw e, ¢4
ol & obEetEAl ol 111.19 ug/kggi aA= 1°iE‘r ofZetEAl 2 Aol A
YAIZHL, 2 B 3ol whe A 2
= WERAT o] 16413 Wl 3

o}EetEA AAT Aol FAH o FLEA FE P nA 4

[ZE 4-14] vf AlZFE X2l =Alo| wE DRIIF otZEtFA &F

(2h2: pg/kg)

ABTE AFB1" AFB2 AFG1 AFG2 TAFs
b 2F 1.60+0.07 <Lop? 2.58+0.09 <LOD 4.1840.16
NC? ND? ND ND ND ND
HYj 2 PC 1.59+0.05% <LOD 2.82+0.07° <LOD 4.4140.03°
16A1ZE | 1 min 1.65+0.02° <LOD 2.68+0.12®° | <LOD 4.3340.10%
2 min 1.54+0.04% <LOD 2.68+0.06® | <LOD 4.22+0.09%
3 min 1.48+0.05° <LOD 2.60+0.02° <LOD 4.07+0.02
b 2F 73.65+0.04 0.75+0.02 10.9340.09 | <LODY | 85.32+0.15
NC" ND? ND ND ND ND
HYj 2 PC 93.76+0.12¢ 1.02+£0.04™ | 16.41+£0.01° | <LOD | 111.19£0.17¢
96AI1ZH | 1 min 86.99+0.20° 0.9340.09 16.08+0.38° | <LOD | 104.00£0.09°
2 min 84.35+0.41° 0.85+0.07 15.32+£0.10* | <LOD | 100.53+0.057°
3 min 80.78+0.00° 0.89+0.03 16.77+0.02° | <LOD | 98.45+0.01°

AFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gi, AFG2: aflatoxin G, TAFs: total aflatoxins.
2NC: Negative control, PC: Positive control, 1 min: 1 min treatment of infrared, 2 min: 2 min treatment of

infrared, 3 min: 3 min treatment of infrared, ¥ND: Not detected, “LOD(ng/mL): limit of detection.
AFB1=0.31, AFB2=0.15, AFG1=0.28, AFG2=0.17.
Any means in the same column (a—e) followed by different letters are significantly (p < 0.05) different by

Duncan's multiple range test.

(2) UV-LED ZAtel o) o}Eeh=al it Asola 2 obFetsa 47 fw
(b sk A 54

FEAEN P EA Aeelo] 2d¥ 1nE/F] UV-LED EAte] mE o shehH (5,
FEBYE L M) 549 WEHE e Ade [E 41519 2o ol EeEA AT 09
4% nF7HT FRFFES B 5% FEOE e, 1647 WY F Angon
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Aaste] SAYETINC) 2 FARZFPO)NME 2432 2 2445%2] FES g3k
UV-LED ZApA[ZEel] whet 1, 2 B 3AF A2+ 2H2F 24.69, 2399 2 23.32%°] &5 3
frate] Alge W& Fo4 ztolE YERWTH

HlF A m7bRe FEIEAEE 068~070%2 UEbgon, AR M ve S
TEHAEE YERATE 16A7F v F 127tFe] FRESAEE g deo] Aol Hjzgk &
de UEtdH, SAdETE AT BE AlmolA Hd 069%°] FEEHEE HEHT

ZRARE AZAN WAZE HRUE LBE SAAZTAN 4 A RE AR

4 % UV-LED Aa7a45 Mg Aol we oluaA SAee 43

2 YeEE age g A ARd BE fod Aolg veulx 2
Gehtosl, Wk F SABET @ FAHETE G 748 W UV-LED Ao o
S AT el ARel we feld Aol ey

FAEE e = bk A
FANZTE A3 BE A FHA 095~1.060% =4 Yepd bbA AR A= 0725
Algo e F9% 2olE YEPUTHP<0.05). Wl 16A17F o] & mE7HFo] bk SAUE
T2 SRR Fol A k7t Z7}8F wbd UV-LED A& ol s 748

(b MAB=TTA 54

[3 4-16]> UV-LED XAl W& 315327} F9 A parasiticus 52 WstE YERA Aol
ik A & SANETNCO) A A= A parasiticus?7t HEE A Edch vl 2 A A FAY)
Z7(PC) ¥ UV-LED A7, 2 ¥ 3A7HAlA = 457, 461 2462 log CFU/g7t A& S
ot} viF 16417 § RE A RA FHAstE &S Ho] PCAAME 4.28 log CFU/gol A&
3L, UV-LED ZAF(1, 2 2 3AI17h)el A= 3.64~3.77 log CFU/g2 A &%w UV-LED XA}
o) wel A parasiticus’t °F 1 log CFU/g 4% 728t th wela] o} ZetEx A Fo] &9
H 1170 UV-LED ZA Al A. parasiticus®] A%< AA5te] oF 1 log 59 A#ad

at

7F e Aem dEston, AgAE 3 AR ol AAEE W By =2 ARadE 7
g F s sow Az

(th) obZetEA &

obFetEAl AAATET A Ao HEF A F 1xTtFAA AEH T olEeEA FHS
18853 ng/kgl & WEREE oW, ofZetEAl B9 ko] 162.00 ng/kgo® 7HE E=A e
o, By7F 1.96 ng/kg, Gio] 24.56 ng/kg, Go= <LOD o2 HE=HAJAUHE 4-17]. 1643+ uj
} & UV-LED ZAte] @& 137179 ofFebsAl e ofFut5al X2 8 dS QA4
717 @& SANEZTINOAA BF EdEHdon, ¢dgx7(PC) 2 UV A1, 2 & 3
AlZhel A HEF AT PCx ob& 54l By, By, Gi 2 9] ol Zhzh 17060, 1.66, 25.74 1
g/kg @ <LOD &2 & A=A UV-LED %A 2 A g ztel wel UV 223 PCol
v 3] o} ZeEAl BiS 124.92~12579 ng/kgl® 7 Astglal, ofZetEAl By 1.40~156 1
g/kgl & At T3 ol ZFgEA G2 1946~2001 pg/kgl® FAsaL, F ok =g}
A S 14579~146.95 ng/kg o2 7HAste] UV-LED ZAfe] wha} o} Zap=a 3o
25% 7teF Ak 2y A A gbel] mE folA Xoli: uEelubA] ekt

o flo

o
=K

- 131 -



[# 4-15] UV-LED Z=Afof

£ ILRIIFS

b 2FA|ZE (hr)

S H
ah= AZT2 0 16

NCY 25.3140.64% 24.3240.19°*
.~ PC 25.18+0.37%® 24.45+0.40°"
o 1 hr 25.29+0.56% 24.69+0.64%
(%, wiw 2 hr 24.94+0.21%8 23.99+0.15%
3 hr 25.29+0.172® 23.32+0.14%

NC 0.68+0.01% 0.67+0.00%"

PC 0.7040.00°8 0.6940.00°"

TEEME 1 hr 0.6940.00° 0.68+0.00°"
2 hr 0.69+0.00° 0.69+0.00°

3 hr 0.6940.00° 0.6940.00°

NC 40.33+0.41%4 40.44+0.12%

PC 40.16+0.47°* 39.874+0.373%

L* 1 hr 39.12+0.59% 39.72+0.10%

2 hr 39.73+0.09%"* 39.67+0.14%

3 hr 39.55+0.36%* 39.72+0.07%

NC 6.62+0.03 7.2440.188

PC 5.56+0.443A 6.03+0.07%4

A ax 1 hr 5.50+0.173* 5.45+0.39%
2 hr 6.07+0.35%4 5.79+0.02%4

3 hr 6.35+0.34% 5.83+0.51%

NC 1.06+0.05"* 1.0840.18*

PC 0.72+0.08% 0.00+0.2134

bx 1 hr 0.99+0.16°8 -0.40+0.17%

2 hr 0.95+0.09%8 -0.24+0.03%*

3 hr 1.03+0.06"8 -0.25+0.37%

INC: Negative control, PC: Positive control, 1 hri 1 hours treatment of UV-LED, 2 hours: 2 hours treatment
of UV-LED, 3 hours: 3 hours treatment of UV-LED.
Any means in the same column (a—e) or row (A-B) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.

[E 4-16] UV-LED ZAjol| w2 DERIIFL| A. parasiticusT2| 3} (2k2l : log CFU/g)
- Hi 2FA[ZE (hr)

AIZTE 5 T
NCY ND? ND
PC 4.57+0.15"8B 4.28+0.02°
1 hr 4.614+0.098 3.64+0.07*
2 hr 4.6240.08°% 3.78+0.08
3 hr 4.59+0.128 3.77+0.01°A

INC: Negative control, PC: Positive control, 1 hr: 1 hours treatment of UV-LED, 2 hours: 2 hours treatment

of UV-LED, 3 hours: 3 hours treatment of UV-LED, 2ND: Not detected.

Any means in the same column (a—e) or row (A-B) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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[ 4-17] UV-LED ZAlol| w2 DEIIF 2| otE2SAl e
(2H1: pg/kg)

AlBpe AFB1" AFB2 AFG1 AFG2 TAFs
By 2F A 162.00+£1.32 | 1.96+0.08 24.56+0.11 | <LOD” | 188.53+1.14
NC? ND?Y ND ND ND ND

% | PC |170.60+1.30° | 1.6640.24™ | 25.74+0.36° | <LOD | 198.00+1.89°
1 hr |125.2140.73% | 1.51+0.01 | 20.014£0.34% | <LOD | 146.73+1.08°
2 hr | 125.7940.77% | 1.56+0.08 | 19.59+0.19* | <LOD | 146.95+1.04°
3 hr |124.9240.41% | 1.404+0.21 | 19.46+0.06° | <LOD | 145.7940.56°

S M

UAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gi, AFG2: aflatoxin G, TAFs: total aflatoxins.

ANC: Negative control, PC: Positive control, 1 hr: 1 hours treatment of UV-LED, 2 hours: 2 hours treatment
of UV-LED, 3 hours: 3 hours treatment of UV-LED, 9ND: Not detected, 4)LOD(ng/mL): limit of detection.
AFB1=0.31, AFB2=0.15, AFG1=0.28, AFG2=0.17.

ns: Not significantly different.

Any means in the same column (a—e) followed by different letters are significantly (p < 0.05) different by
Duncan's multiple range test.

(3) kAl ZAL oJF ol FehEA AHT KA L o} FebEA A% w3
b A 54

U1
D
B
RAREN)
H

(=] oA i B | o
ABTZ pH L2 (%) (%)
AA 5.67+0.02° 0.35+0.00° 1.62+0.02°
B 5.25+0.01° 0.77+0.01° 2.86+0.04°

Any means in the same column (a—b) followed by different letters are significantly (p < 0.05) different by
Duncan's multiple range test.

(b mABETH 54
[% 4-19]2 vk Al W& A2 32 AA Fde okEah 5 APFF A parasiticus
o] WM3lE yeldl Aoty A parasiticus FEF F T 1A L HAASF A parasiticus T
Zv7y 430 2 439 log CFU/g2 HE% A vl 16412 & dE27(0 kGy)dlAl = Ao A
437 log CFU/g, ¥dolA= 460 log CFU/g® Z7FgE wbd 7hupad ZARGo| A= FARA 2o
el Fxp FAasteE A4S vErde S ek 5 2 10 kGy E2AF - 9F 2 log ol A

o
ko] Ao A 239~2.00 log CFU/g F+o 2 ZHastdon A o= 200~254 log
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CFU/go = ﬁ o}oq oA zolE yetWtk E3 #ZrbA 20 kGy FAFFAAE A 2 Z
% ol X BT A parasiticus 7V EHEE O] vl FAYA O] £&4F A parasiticus

AL oA §LJ+7} Holu Ao 7 ey

[#F 4-19] ZofMd =Alol| 2 AUX| 2 AR H42| A. parasiticus T H1s}
(2+2] : log CFU/qg)

Hl| 2FA| Z}
0 18
0 4.30+0.04%A 4.37+0.08°%"
s 5 4.30+0.04% 2.39+0.09"
PAPN
10 4.30+0.04% 2.00+0.00%
20 4.30+0.04%* ND
0 4.39+0.01%A 4.6040.10°
Y 5 4.394+0.01°%8 2.00£0.00%
I:IX o
10 4.3940.0128 2.54+0.06""
20 4.3940.012A ND

ND: Not detected.

ns: Not significantly different.

Any means in the same column (a—d) or row (A-B) followed by different letters are significantly (p < 0.05)
different by Duncan's multiple range test.

(th) o}EeEN T
AvhA Akl wE gA 2 AA el ol EeEA
o

e [ 4-20]o) YERAT. A
2 8440 pg/kge =
&

el on ofFet 54l B> Gi>
By, o2 olZetEAl gaFo] A YEeRth 16417 vid & Awbd ZAbe| wE X9 F
ofEFeFEAl FFE SAWETINO A BF EdAEHAeH, A dE=7PCO)NA 8440 u
g/kgo @ YEeSTE ZebA ZARAEG, 10 2 20 kGy)oll whel 83.36, 80.49 ¥ 77.27 ng/kgl
2 HAzx gastes 4 HoFH 5 kGy
AR A9 obEEtEAl TS oF 16% A A H]H] HoFglom, 10
kGy ZAF Alol= of &8k 5Al Biol ARk 5% o] de] i
o &= o}& et 54l Bio] ¢F 8%9 TAa&S UEUNL

4
S AelE dqeiiglon, B 24 A SAUGel BEET oHERRA By YatE

o% ®
il
A
ful
=
A
Do
(@)
e
D
<
2
vk
4
-3
>,
NS
2,
i
10
o 9
H
mlm

d

A UEte Ae 9 5 A

WA Buel A gehd 24 9 fERRA 99l 1845 ughkeD AAel A
S prom ofEdEA xR Aol 4FH AL & 4 AU 1647 WL F kA
Aol WE ol ZepEAl gare grobd A whel PAsh wsd dee] as e
W oA B foHe AolE ek F FAWETPC)Y F o}EetEAl ol

[e]
7355 nghkgo® Ael A FEol wis) W vusA Fskskglon], Fuka 5 10 % 20 kGy
AT S 7277, 6851 R 6570 ng/kgR AvEA XA o] mopdE Paslrh o
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olZFE4l BoE AT By, GiollAd Fo4 HAE YEY T olEoSAl el =
[zl Ao ol 53] Zubad 10 kGy ol AR Al A Fdel ed¥ ofEuEAl
o] ¢ 77~115% A% ZAasdte= Aoz Yeytth dAukz oz olZ =N AT odd
Zj‘il 2 FolM e Ak 2ARI RS 10 kGy ol oz AAENS W #oHd HAaAHE
el on ofZetE4 B @ Giol Boith #A2ga st o 34 JeldeE A4S 4 5 A
[E 4-20] #ofd =Atoll w2 X[ & Ax| 2ol olZa2tsal & Hst
(2Hel: pg/kg)
ZTAMAE
T AFB1" AFB2 AFG1 AFG2 TAFs
(kGy)
Xzl M | 66.06+1.29 | 0.69+0.08 | 8.71+0.34 <LOD? 75.46+1.71
0 73.45%£1.13° | 0.85+0.02% | 10.03+0.24° <LOD 84.40+1.40°
FapN| 5 72.28+0.37° | 0.82+0.01% | 10.19+0.01° <LOD 83.36+0.40°
10 69.54+0.06° | 0.86+0.02% | 10.01+0.00° <LOD 80.49+0.03°
20 67.60+0.07% | 0.90+0.01° | 8.73+0.05% <LOD 77.27+0.112
M2l M | 64.04+3.17 | 0.66+0.13 | 8.76+0.09 <LOD 73.45+3.39
S5 0 63.81+0.48° | 0.70+0.02"™ | 8.92+0.02% | 0.11+£0.02% | 73.55+0.47°
b 5 63.54+0.03° | 0.69+0.05 | 8.54+0.05° <LOD 72.774+0.03°
10 59.64+0.51° | 0.63+0.06 | 8.24+0.07° <LOD 68.51+0.53°
20 57.09+0.06° | 0.63+0.01 | 7.98+0.042 <LOD 65.70+0.012
VAFB1: aflatoxin Bi, AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin G,. TAFs: total aflatoxins.
2LOD(ng/mL): limit of detection. AFB1=0.31, AFB2=0.15, AFG1=0.28, AFG2=0.17

ns: Not significantly different.
Any means in the same column (a—d) followed by different letters are significantly (p < 0.05) different by

Duncan's multiple range test.

(4) 3pek= A 2ol
7h 3shA 5

SR EE

5t Aol o

ZT-(PC)ol A 2.32~2.39%, 3137
o5 YERH X
o uw&
Alze] %=7] pHE

SR

]
=
4.

3

pu

¥

9
83~

pH 3 A%
4.88% e WA

T
A==

A 8] ol 4= 2.07~2.14% =
o] dx 7} XA ey tHdata not shown). 834 Az 9@ kA7t

Aol wel AolstAl e iz 2 FA
sheh Ao uhe}

mu] g 7}

= [ 4-2100 YERHd. 71k A2 aE A9 BE

o
T

712 A8 % 1.0% Acetic acid % Lactic acid

e}
4

F 396, 36022 YEh o] HQl ako]E Btk g 1847 F-
A UC TC

NZ=T(NC)] pHE 4.84% oz hagh vhH o2 AldFoAe 5 3 xtol& Yetl A
okt oleldt A= ik 42247 Fell= A g FdFS JEiAT 4 714 A
e AL F BE AmelA 051~054% FFEOE UEhdth £714 AT F 1% AA A7}
Tl = 1.94%, 1% LA H7F oA s 1.26%2 AF=E YERN Y acetic acidE 3713 Al &9

MY 2 RS YEillen, A7)t n & 2ol WERLEA] Sk

A2l Trell M= pH7E 2+

1:
vL_\__

O

Ly
-

= IC

N %q\ S A

T

- 135 -



[E 4-21] 3}&b™ XMelof w2 Zx|o| 35 EM H3
e A2 bl 2FA[ 2L (hr)
0 18 42
NC! 4.88+0.01%° 4.84+0.01°* 4.84+0.01
PC 4.86+0.04°MS 4.85+0.03° 4.86+0.02°
1.0% AA 3.96+0.01°NS 3.95+0.02° 3.96+0.02°
pH 1.0% LA 3.60+0.03%" 3.59+0.03% 3.63+0.02%
0.3% GP 4.86+0.02°0NS 4.85+0.02° 4.87+0.02°
0.5% GP 4.83+0.01 4.84+0.01°8 4.86+0.02°C
1.0% GP 4.8440.01°N8 4.8440.03° 4.86+0.03°
NC 0.54+0.022NS 0.53+0.012 0.53+0.03?
PC 0.52+0.022NS 0.53+0.02° 0.53+0.00?
1.0% AA 1.9440.06°" 1.94+0.03° 1.93+0.05°
ME (%) 1.0% LA 1.26+0.04°N 1.29+0.05° 1.2940.04°
0.3% GP 0.54+0.02N5 0.52+0.012 0.53+0.00°
0.5% GP 0.51£0.013NS 0.52+0.01°2 0.5140.00°
1.0% GP 0.51+0.012A 0.50+0.012A 0.53+0.012®

AA: Kimchi paste added with 1.0% acetic acid, LA: Kimchi
Kimchi paste added with 0.3% grapefruit seed extracts,
Kimchi paste added with 1.0%

INC: Negative control, PC: Positive control,
paste added with 1.0% lactic acid, GP0.3%:
GP0.5%: Kimchi paste added with 0.5% grapefruit seed extracts, GP1.0%:
grapefruit seed extracts.

NS: Not significantly different.

Any means in the same column (a—d) and low(A-C) followed by different letters are significantly (p <
0.05) different by Duncan's multiple range test.

(\}) A. parasiticus 7<) A3}k

stebA AlEA G B AedAFEE A whe A ddel A parasiticus®]

= WAl e 1A AT 2 AT AFEE ATl woA Aol YEHGE

4-22]. A NE=F(NC)= HHOk A % A parasiticus’t B5F EREHACH, Ax A F RE
C)

>

+ 5.11~5.76 log CFU/g= 5 log o2 UEST
ok 18A17F & fF-7]4F A 7}? % 1% Acetic Acid(AA) 2 1% Lactic Acid(LA) 7ol +=

Zyzy oF 0.80 % 1.46 log CFU/g 0] #43% 465 ¥ 430 log CFU/g 522 YEIRoH,
AeEAFEE 03, 05 2 1.0% H7lodAMe FAH dx27PO) ¢ vl=3t 52 5.62~5.80
log CFU/g 22 HAEZHAJT. 22t v 42417 F FAdx=(PC)= °F 0.77 log CFU/g <+
Fo] T7he 639 log CFU/g 522 YEson, §712F H7bE 5 1% Acetic Acid(AA) 2
1% Lactic Acid(LA) #H7FFaA = 2z oF 191 2 163 log CFU/g 0] #43% 354 ¥

189 A parasztzcus«]

413 log CFU/g o2 HAEHAY. 3t AgFAFE5 0.3, 05 2 1.0% HA7FFodA= 4
A HEHPC)Q B £3 52 531~5.84 log CFU/g 22 A&t welA] ofZatEA A
AFe] o okdo] acetic acid ¥ lactic acid®t Z& F71AFS AHYEgS W A



parasiticus®] S A 297t = AoRE AZAET, I F lactic acidell W3l acetic acid®]

297t B 2 o E YEyTh

[E 4-22] 3ty XMelo wE ZX[e A parasiticuss2l H3} (2H2l : log CFU/g)
N b 2EA| 2 (hr)
0 18 42
NCY ND ND ND
PC 5.62+0.06%® 5.39+0.09% 6.39+0.09°
1.0% AA 5.45+0.015C 4.65+0.05"® 3.54+0.06%
1.0% LA 5.76+0.02%C 4.30+0.00%® 4.13+0.08"
0.3% GP 5.4140.05>* 5.62+0.03% 5.70+0.01
0.5% GP 5.11+0.10% 5.80+0.02°C 5.314+0.03°®
1.0% GP 5.53+0.01°* 5.70%0.04°%8 5.84+0.00°C

UNC: Negative control,

PC: Positive control,

AA: Kimchi paste added with 1.0% acetic acid, LA: Kimchi

paste added with 1.0% lactic acid, GP0.3%: Kimchi paste added with 0.3% grapefruit seed extracts,
GP0.5%: Kimchi paste added with 0.5% grapefruit seed extracts, GP1.0%: Kimchi paste added with 1.0%
grapefruit seed extracts.

2ND: Not detected.

Any means in the same column (a—-d) followed by different letters are significantly (p < 0.05) different by
Duncan's multiple range test.

(th) ot Zet 52 3

stetA A wE A Fdel ofFetRal S AF AF obFHEA By, By, G, %
Go7F Z42F 11843~132.33, 1.81~2.24, 14.80~1884 % 147~213 pg/kg o2 HE=HAG
[3 4-23]. 16A17F Bl &, ol Z2 54 T2 HA T7teke 4¢SS UEhdo] BE A5 A
S7bstdnh iy A Ao wel 1 Frbgo] AdoldtAl vErdo] fr1Ah A el A=
FANZET(PC)Y F oFEet5EA ol B8] oF 18%7F &7te ®bd A TAFE=E AT
NA= AP 57 2575 $2 7SS UHEEY F 03% AsEAFEE A TFdAE
SAUETl vE oF 17%° F7HES YEHAAR 1% ASTAFEE A TdAE 9
4%°] F7HES YERUST g 247 F, FddzFAAE 27 AF w5 di¥] oF 55%9]
F7HeS yego] &= ofZatEal o] 21309 pg/kgel AEHAU e Ay Fol e
1% acetic acidd 2] 7-¢} 1% AT FE5= A5 A3 BE A RolA of&gt54l
o] F7tatAth 1% acetic acid A2l 75 wiF 42A17F 5, wjF 18A17F 9 Ao} Aolg 7
S YErY AT vl T obEekEAl o] oF 5% b WAl HEEHOl o4 A
olF YEN o, 1% AFETAFEE A Fdre Fasol oF 1.8%FEE e

6;



[E 4-23] 3tatxy

Melol e Zxlel otEatss

_ HYf 2FA| ZF (hr)
&= A= 0 18 42
NC" ND? ND ND
PC 118.43+0.213* 134.59+0.80%® 184.06+0.10°°
1.0% AA 120.41+0.19° 152.69+0.30% 173.92+1.20%¢
AFB1 1.0% LA 132.33+0.15% 154.25+0.25% 192.84+0.02°C
0.3% GP 127.824+0.18% 152.88+1.00%® 193.76+0.14°°
0.5% GP 123.95+0.03% 144 .22+0.63°® 200.96+1.169°
1.0% GP 122.114+1.20% 140.294+0.56° 185.81+0.56"°
NC ND ND ND
PC 1.81+0.203"° 2.11+0.05° 2.37+0.27"
1.0% AA 1.9940.01%%A 2.25+0.04%8 2.42+0.178
AFB2 1.0% LA 2.24+0.13N° 2.25+0.00° 2.50+0.13
0.3% GP 1.94+0.03%%A 2.294+0.03%" 2.66+0.248
0.5% GP 1.9240.01%4 2.22+0.05°4 2.91+0.318
1.0% GP 1.8440.25%\° 2.14+0.02%° 2.45+0.24
NC ND ND ND
PC 16.03+0.298 13.65+0.16% 25.03+0.28°¢
1.0% AA 18.72+0.15% 20.1340.15% 24.4740.01°°
AFG1 1.0% LA 18.80+0.27% 21.53+0.13°8 27.62+0.34%°
0.3% GP 18.84+0.36%" 21.9040.21°B 26.47+0.29°¢
0.5% GP 14.80+0.32% 16.13+£0.20°8 26.83+0.15°
1.0% GP 15.20+0.24% 14.76+0.10% 19.6240.52%8
NC ND ND ND
PC 1.474+0.173* 1.5240.22%8 1.64+0.27™°
1.0% AA 1.4940.38% 1.20+0.31%8 1.424+0.88°
AFG2 1.0% LA 1.704+0.09%* 1.534+0.03%5 1.4140.34°
0.3% GP 1.72+0.243% 1.70+0.02"8 1.53+0.26°
0.5% GP 2.13+0.06™" 1.914+0.218 1.35+0.33°%
1.0% GP 1.65+0.10%%" 1.46+0.05%°® 1.37£0.53%
NC ND ND ND
PC 137.75+0.46%* 150.48+0.87%® 213.09+0.19°¢
1.0% AA 142.60+0.02% 175.13+0.45% 202.23+1.90%
TAFs 1.0% LA 155.08+0.65%" 178.1940.38°%® 224.38+0.119
0.3% GP 150.324+0.27% 177.20+1.16°® 224.4240.12%
0.5% GP 142.81+0.42% 162.84+0.75°® 232.05+0.66°°
1.0% GP 140.80+1.29°* 157.37+0.72"8 209.26+0.79°¢

JAFB1: aflatoxin By, AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin G, TAFs: total aflatoxins, NC:
Negative control, PC: Positive control, AA: Kimchi paste added with 1.0% acetic acid, LA: Kimchi paste
added with 1.0% lactic acid, GP0.3%: Kimchi paste added with 0.3% grapefruit seed extracts, GP0.5%:
Kimchi paste added with 0.5% grapefruit seed extracts, GP1.0%: Kimchi paste added with 1.0% grapefruit
seed extracts. °ND: Not detected. ns: Not significantly different.

4)LOD(ng/mL)Z limit of detection. AFB1=0.31, AFB2=0.15, AFG1=0.28,
quantitation. AFB1=0.95, AFB2=0.46, AFG1=0.85, AFG2=0.52.
Any means in the same column (a—d) or row (A-E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.

AFG2=0.17, YLOQ(ng/mL): limit of



B) MAE Ao & ofZetEAl A A 2 A7 53
7h &84 54
[# 4-24]= "= Aol W& AX9 38ty 54 WstE ved ot nAE A A
T XY dEE 162~1.70%2 F+S Jehy o A TolA e e dRE Y
Wl th(Data not shown). 7] A 2 & A9 pHE 5= (NC)olA 520, 4=
(POl Al 5.232.2 vEpd vk faket A2 HLP 2 LM)ol A= 5152 e f9] 4 o]
£ B3t pHe PCE A9 B Aol wigA|zto]l S7hekel wheh ashs F&e u
EFUI T ml <k 424)3F & NColA = pH 5162 A4 st9 o™, Lac plantarum™ 2 - (LP)ol A
+ pH 338, Leu. mesenteriods A2 T-(LM)oI A& pH 3.95%2 7438ttt 53], LPe 49 o
2 Azt g a g 1821 & 348 A E YERTh
n S A 2 3 gAe ArE 031~034 %2 UElstow | kA ko] F71gko] ubel 4k

e o
RUA

X AA Frret. AU ETFod A= pHYE FUsHA wl A ttel] mE {9 A Aol E e}
x| ekgkom, St ETAAE mFAT ] w2 FEgk 2polE YERNA] eEskt) vl 184
7H 5 LP 2 LMolAM = ZZE 115, 090%9] AF=E yEeEhE Z7] Az Hls] F7hsk o
Hj F 42417 Foll = Zh7E 1.30, 0.97%2 AF=E Yel ™ djtA Zbel] wel §2 42 AolE K
AHpP<0.05). 53] LPY A5 wlYg 4243 & 71 =2 2=E Yedidde b o= A
AW HEA7IS} A= AL & = ATk wEb dAurg oz Fakit xgle uel 7% 9
pH #a7F of F3istA 34T AS AT F AA=d, o= fFikatol AT 2k <3
pH A 2 A% F7e] 93-S v o= Helr
[ 4-24] n|¥E Ao wE Zx|e| 3t SM H5}
a2 e b 2FA|ZF (hr)
0 18 42
NCV 5.20%£0.01°8 5.21+0.03°® 5.15+0.02%
PC 5.234+0.02°\ 5.24+0.02° 5.234+0.01¢
pH ac aB aA
LP 5.154+0.03 3.52+0.02 3.3840.02
LM 5.15+£0.0128 3.96+0.01% 3.95+0.03
NC 0.3340.00°® 0.35+0.00°° 0.31+£0.012
R PC 0.314£0.013"8 0.3140.02° 0.33+0.012
ME(%)
LP 0.32+0.00%"* 1.15+0.02%® 1.30£0.01¢¢
LM 0.34£0.01°* 0.90£0.01°8 0.9740.02°¢

INC: Negative Control, PC: Positive control, LP: Lactobacillus plantarum inoculated into Kimchi, LM:
Leuconostoc mesenteriods inoculated into Kimchi.

NS: Not significantly different.

Any means in the same column (a—d) or row (A-C) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.

(W) mAEsts 54
nAE Al wE AR A= 54 Wit (% 4-25] HERdT ofEsEA A

4 5 =
AEF 9 AN 4EA F AR 2 FE SAUETNCG 2 FHUETECN AL
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W A Zbo] Fstd e 5 BHESHAY. 2HY ZAt T Lactobacillus plantarum(LP) 2
Leuconostoc mesenteriods(LM) dE o= Ax 2 & oF 8 log CFU/g 9] A=HALS
o, v A ZEe] F7hERell whel LMAF STl A= w1821 & Holx|o =3 vk LP

]
=]
FTOAE WY 247 F Aol mastarh MY 247 F LP YETE AsHow
Z7kekel of 11 log CFU/gel #&H ot LM AE 7N E 27 dE5Es nxd +29

852 log CFU/g7} &%tk

ofFetEAl AT 2 A HEFA S HAY A parasiticus T 554~560 log
CFU/g= HAE=HAoH FA4H=FT(INC)A = ZH AT o] F wjYAIke] ST et
A. parasiticus T S7VtAY 1 AE5Tol FAHAT S, FAAUNET L LM A2 ol A
= oA w18 ¥ 571 ¥ 566 log CFU/go2 HAE%o uF 42A13F Sl = v =3k
Frol AEHAT 2y LPA el A= wdA el me} Hap Hhsks s UEhiy
El i

—

=4

F 42N 7 Foll= 1.00 log ol #Ad 454 log CFU/g7F AZEH AT o123 Axi )
GAZrol Wt Lac plantarume] HWSA 710l =@8tWHA A parasiticusT2] B3 AT
Ao Bt}

F

toh

[# 4-25] o|d= Xe2lof we X2 o|dEs™ EM H
(Bt : log CFU/g)

Hi 2FA[ZF (hr)
= AETE
0 18 42
NC" ND? ND ND
PC ND ND ND
AT
LP 7.95+0.09% 10.18+0.01%8 10.98+0.01°C
LM 8.0140.45% 10.16+0.02°C 8.524+0.058
NC ND ND ND
- PC 5.54+0.05% 5.71+0.00°8 5.71+0.03"
A. parasiticus c - .
LP 5.5440.01° 5.34£0.08 4.544+0.062
LM 5.60+0.04%A 5.66+0.01°8 5.62+0.032%48

INC: Negative Control, PC: Positive control, LP: Lactobacillus plantarum inoculated into Kimchi, LM:
Leuconostoc mesenteriods inoculated into Kimchi, ND: Not detected.
Any means in the same column (a—-d) or row (A-C) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.

(th) of&=e452
ol =} E41& Lactobacillus, Leuconostoc, Lactococcus, Bifidobacterium % 3 #%& 4k
= 75t AEY Aol AFste] ofEHtEAlS EalAT= AR A v webA
ATolA mAE AR 2T FATES 27 H7bstel i S AA ] o EaEANS +
A¥, Al A% FANEZTNO A= BF & J%Qmﬁtﬂ FAAUNET(PC) E FakitA
LM)9] o}Zet54] B2 58.00~60.65 ug/kg T2 AEHJTE 4-26]. =3 o}
By 0.38~0.48 pg/kg, oFZetEAl Gio 4% 848~10.28 ug/kg, obEetE4l Gov

Mg Mook ol
=
H

&L

=

.
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0.04~0.12 pg/kg= A=A FAk
F3iahAl e
FAHA Aol &
W I8 F s el
P ET F

Aol A

A F P%F/}
A

rg/kg7t AZEE ol FAdET H] al oF 50% HEe FHAre&S YERALL 5‘3] obF 5l
B2 G, Gool A% Wik 42470 F LPAE A 6069, 67.92 9 67.94 %2 748 vheh)

, LM ﬂ?/l:ﬁ oM += 6391, 71.01, 75.27%°] A& Vet Leuw. mesenterzod A 71sk
]»(LM)OHH T AAE2ES B

[E£ 4-26] o|ME Xz2|o w= A

[e2 Xe) ]Erl- =

o A

1.
=

S5 2ol & YER ST
Zko] 13867 pg/kg® HAZE=F WA LP 2 LM A FolA=
_]
[e]

= ek 42417 &

Z2521 By, By, Gy, Gooll dlgk o]
LP Ag oA 70.76 ug/kgl & A=
el ofZ e 519 ke u AT et HA FUtete A4S U

Z718td ek, 28 vk 42417 :‘?‘

o2

= A3 Akt

T Fd=TPO)el

63.44, 68.46

(Th2l: pg/kg)

E
sm NEET Hi 2LFA|ZF (hr)
0 18 42
NC? ND® ND ND
AFE ! PC 58.00+0.05%* 59.11+0.25% 100.86+0.50°C
LP 60.65+0.02°8 63.29+0.17° 56.20+0.36%
LM 58.99+0.68°8 61.05+0.39°°¢ 57.4040.08%
NC ND ND ND
PC 0.48+0.14™A 0.3940.00°* 1.544+0.06°®
AF82 A bA bB
LP 0.45+0.05 0.39+0.01 0.60£0.01
LM 0.384+0.02* 0.354+0.02%A 0.55+0.03%®
NC ND ND ND
PC 8.48+0.12%* 10.40+0.23% 35.9040.49°
AFG1 bA bB bB
LP 9.61+0.02 11.224+0.20 11.52+0.42
LM 10.2840.10%" 11.40+0.268 10.4140.48%8
NC ND ND ND
PC 0.1240.03% 0.23+0.01™A 0.36+0.00°®
AFG2 aA AB bB
LP 0.04+0.01 0.26+0.04 0.12+0.01
LM 0.06+0.01% 0.23+0.00* 0.09+0.012®
NC ND ND ND
TAF PC 67.09+0.05% 69.98+0.47%8 138.67+0.05°°
S LP 70.76+0.05°8 75.01£0.07°¢C 68.4440.76%
LM 69.7140.74"* 72.86+0.66°8 68.46+0.43%

VUAFB1: aflatoxin By, AFB2: aflatoxin B., AFG1: aflatoxin Gy, AFG2: aflatoxin G.. TAFs: total aflatoxins.

2NC: Negative Control, PC: Positive control, LP: Lactobacillus plantarum inoculated into Kimchi, LM:
Leuconostoc mesenteriods inoculated into Kimchi, IND: Not detected, 4)LOD(ng/mL): limit of detection.
AFB1=0.31, AFB2=0.15, AFG1=0.28, AFG2=0.17.

ns: Not significantly different.

Any means in the same column (a—d) or row (A-C) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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o A daxde o ofZEtEAl A oAl a3 4
(1) olZet54l 2 sxo] M2 A9 Y F o5l IaF W
(b T8
obFEtEAl 09 wkol wE X AY F FEFFS [E 4-27] e Ax A
T oEFEEAlS LA A FRTFS E2TF(A)NA 89.40%, oFEFEE4l 10 ppb &9
(Bl A 89.17%, oFZetEA 20 pph(C)oll A 88.91% =2 YEFom it oz oF 899%9]
s Ffste Ae®E vEydn Als 9 A7)z mE ol FElEAl YEA] gFgke
W, AR T A 25730 o} Zg 54 20 ppb LA TF(O)AA 7MY w2 FESHS YERIT
[E 4-27] ofE2I54 ¥ sk e AXe N & 23 HsEl
(SH2l: %)
e &2 (F)
0 2 4 6 8
AV 89.40+0.12°8]89.46+0.03%4® | 89.424+0.03*% | 89.3340.09™" | 89.53+0.04%
B 89.17+0.14°* | 89.66+0.08"® | 90.21+0.08°° | 89.13+0.21* | 89.57+0.012®
C 88.91+0.02% | 90.51+0.02°° | 89.52+0.22%8 | 89.32+0.13% | 89.84+0.09°C

YA: Control, B: Contamination level for aflatoxins (10 ppb) in Kimchi, C: Contamination level for aflatoxins
(20 ppb) in Kimchi.

ns: Not significantly different.

Any means in the same column (a-c) or row (A-E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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=
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APEE oF 040~044% FFo2 YEhg
etk Axe AxEE A 77kl o}
S7hste]l AR 6530l 1%l 7HA =eete] tET(A)AA 1.05%, oFZEE4l 10
ppb L AT (Bl A 1.05%, oFZeE4 20 ppb LG (Ol 0.99% = YEFSTHE 4-29]. &3]
gzl e A 453k 098%<] =g YERdH o2 Almet §o4 AolE vERST
(p<0.05). AlFol we} Amd oz tizF(A)NA A7 T 7HE =2 2t E YERd v,
oFZ 54 20 ppb LA T(O) oMM = vl A Atmrt VA JERS:
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[# 4-28] olE2IE4 Y sl wWE X2 ME & pH HEt
7

e ME7|1ZE (F)
0 2 4 6 8
AV 5.65+0.01™F | 4.774+0.02°° | 4.144+0.02%° | 4.08+0.02°® | 4.00+0.03""
B 5.624+0.035 | 4.69+0.02%° | 4.15+£0.013C | 4.0440.02?® | 3.9940.02"
C 5.61+0.025 | 4.70+0.02%° | 4.18+0.02°° | 4.054+0.01%"® | 4.00£0.03"

YA: Control, B: Contamination level for aflatoxins (10 ppb) in Kimchi, C: Contamination level for aflatoxins
(20 ppb) in Kimchi.

ns: Not significantly different.

Any means in the same column (a—c) or row (A-E) followed by different letters are significantly (p < 0.05)
different by Duncan's multiple range test.

P

fol

[£ 4-29] ofZal=4l 295 zol e Uxe] N F AT ¢

—

ofM

NIk (F
A, 13712t (F)
0 2 4 6 8
A" 0.44+0.00°* | 0.694+0.01°® | 0.98+0.03°° | 1.05+0.00°° | 1.20+0.01"F
B 0.43+0.02°* | 0.63£0.01°® | 0.88+0.00°C | 1.05+0.03°° | 1.14+0.02%
C 0.40+0.00** | 0.61£0.01%® | 0.90+0.01%¢ | 0.99+0.01%° | 1.12+0.02%

YA: Control, B: Contamination level for aflatoxins (10 ppb) in Kimchi, C: Contamination level for aflatoxins
(20 ppb) in Kimchi.

ns: Not significantly different.

Any means in the same column (a—c) or row (A-E) followed by different letters are significantly (p < 0.05)
different by Duncan's multiple range test.

A

Lo

AEwisteE [ 4-30]9 YERNST. olEEEAl 24
Z27] d=7F EFA)AA 1.85%, =254 10 ppb &
ppb AT (C)oll A 1.875= YElRTh A5 2 A7 7t
tom AdtH oz oF 190%2 d=E YHEIYE RS 9l

7
of he AAe drt 2% 4 F
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(B) ¥ o}ZEt541 20 ppb L. ET(C)= A 453 712 ¥ 6.86 log CFU/g7t A&5H
o A7 AZHAG ol F AFTIzke]l Aol g ARMELEE A ArEE ALS B
of AA 8Tt = 647~6.86 log CFU/g ol =3t s 5o uzh ofZekE4l 20
ppb L A7+ HExT 2 10 ppb &FT0 Hl&f A 7|3tel] AA BEu & dukAlgdFE Y
BRI o)A Zpolg YEM A TH(p<0.05).
[E 4-30] o}Z2l=A 2so| e U XN 5 YT Hal (EF2l: %)
NE712E (F)
NEET
0 2 4 6 8
A" 1.85+0.02% | 1.90+£0.02™A | 1.914£0.04"* | 1.97+0.04"B | 1.97+0.028
B 1.89+0.01%* 1.91+0.00"8 1.92+0.01/8 1.9440.03% |1.93+0.03%"8
C 1.87+0.01%"* | 1.91+0.02"® | 1.904£0.02*® | 1.94+0.04% | 1.904+0.03*®
YA: Control, B: Contamination level for aflatoxins (10 ppb) in Kimchi, C: Contamination level for aflatoxins

(20 ppb) in Kimchi.
ns: Not Significantly different.
Any means in the same column (a—c) or row (A—E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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obF et AL By, By, Gi, GeE A4 10 R 20 pg/kg® A X7 As Tgsto] Ao 2 AA
21 5 F olEetEAl RS 40 ¥ 80 pg/kgl 2 ST ofEFgEAl 29w wE A
zx7]

A 5 F oZPEA FHF2 Az AF 10 ppb SATF(O)olA 2803 pg/kgl =
[e)

PN' S — o X o2
te fo @ 1o

FL A ¢k 70 %9 IFES YErWloen, 20 ppb LA TF(D)NA = 6646 ng/kgoE E7
P OHl o 83%9] 35S MAFULE 4311 ok BFe%A By By G Gy 2 F
BEA FFE APl FAAUA A pasE AFE JERACM, 4Y 8F F 2]
o mel nel FirHow o 49%e] &S etk okEekEA 10 ppb AT of
2454 By, BolA A1l nheh WAk gaskel foH9 Aol E ehdl W Gy, GoE
A 6FAA WA gasit AY R S FASHE AFE Bk W ohEekEA

20 ppb A&+ A A 6727 A= obFeEAl By, By, Gi. Geol BT st A% 8F
Apell trax F7Fstke] 10 DD LAT(C)h= gt Foldt AEFS YErUT ol F g5 F Gy
A7 052k 10 ppb 29 Tl A 7.79 ng/kg, 20 ppb 29 ol A 17.85 ng/kgel HEHA
A 472 E A 8T77]‘X]T: A 60% o] de] HAAE Z
855 ng/kgo 2 FHAasle] ofZEtEAl F MY = A4S
dFEE AR ARl S HH oFFHEA
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[# 4-31] olE2I54 2E sl wWE AX[2| ME T olZ2tE4 el Hat
(2t2l: ug/kg)
o ANEas ~NE7(1Z2E (F)
0 2 4 6 8
A? ND¥ ND ND ND ND
AFB1" B 6.73+0.03% | 4.514£0.08%° | 4.00+0.14% | 3.71+£0.01°® | 3.10+0.03*
C 14.68+0.03°F | 9.94+0.02°° | 9.61+0.07°° | 7.84+0.18°* | 8.25+0.02"8
A ND ND ND ND ND
AFB2 B 7.824+0.05%° | 5.74+0.03% | 4.67+£0.06°® | 4.75+0.21%® | 4.33+0.01%
C 17.47+0.01°¢ | 12.25+0.62°8 | 12.25+0.26°% | 10.06+0.29° | 10.71£0.17°*
A ND ND ND ND ND
AFG1 B 7.7940.17%¢ | 3.50+£0.02%® | 2.924+0.01** | 2.73+0.06* | 2.83+0.02%
C 17.85+0.06°¢ | 9.06+0.05°° | 6.99+0.03°® | 6.08+0.15" | 8.55+0.09°C
A ND ND ND ND ND
AFG2 B 5.69+0.10%° | 3.34+0.05% | 2.1840.04* | 2.14+0.13* | 2.43+0.02%
C 16.46+0.00°° | 6.42+0.22°® | 6.61+0.07°® | 4.61+£0.01" | 6.98+0.15°C
A ND ND ND ND ND
TAFs B 28.03+0.36%° | 17.09+0.18°C | 13.78+0.17%% | 13.34+0.27%% | 12.69+0.02%
C 66.46+0.10°° | 37.66+0.91°° | 35.46+0.36"% | 28.59+0.63"" | 34.48+0.43"8
YAFB1: aflatoxin By, AFB2: aflatoxin B,, AFG1: aflatoxin Gy, AFG2: aflatoxin Go. TAFs: total aflatoxins.
2A: Control, B: Contamination level for aflatoxins (10 ppb) in Kimchi, C: Contamination level for aflatoxins
(20 ppb) in Kimchi, ND: Not detected, “LOD(ng/mL): limit of detection. AFB;=0.04, AFB,=0.04,
AFG;=0.07, AFG,=0.18.

Any means in the same column (a—c) or row (A-E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.

(2) ofZe}EAl o H AAikwt HIbe| wE AX Y] AY T ofEetEAl dF Ws)
(7h ¥
obFetEAl o H Zakwt Hrbel wE A AY T FETFS [E 4-32] ‘)rE]rlﬂ

o 25 2 ¥ 1A FESFS 8661 ~87.25%= YEIG o HirH oz oF 865%2 4
= Frste Ao®2 yewt AR7re]l SMEsE AAY FREFdES FUtet A% 8F
T A9 Fe e 87.59~88.29% WA E WEh AT b oF 2% o] S
oh mgk A E3Fe FElgh Aol YERUA] ggtont AAT|Ie] mE Aol BE AR lA
YERGTHp<0.05). 53] A 6572k dlZF(Contro) ol Al 89.04%= 7} @2 & &3t
I dden A 05:2ko Aflatoxins ¥ Lac. plantarum 77} (AFs+LP)ol A 85.36% = 713
AL Fis Fste Ao® UEy

(\}) pH % A%
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[ 4-33]. pHe= A&7I3Eo]l S7tE=
Ag WstE e

Ut ou 43713kl A aeks
A7k F8lg Apol7b vrEbuA] ekt
= frAst A% 85kl 4.06~4.14¢] pHE WebWHvh B9 Bkt 7t whel Ao 27
pHe tizel vlal] 2kt H7bel A o YA veErsew, 4747

oA AFs+LM Kt o wE HAaS=5 yellty dubxos X8 A<%7] pHE
olm, o] FF o] A=t =AY pHIF 40 olst® "ol Agole HX7F HsEo] ot
7} 7] A zbstan Auke] e FH 9 V|anvl dASA Aaddoa d8A el B d

obFetEAl o B Ak HIUFE AAS AAY Ax A Fop
= 452kl BE AR A TS
5 V4 =& pHE

A ol A

Tl BE AmolA A% 6~8FAd 24579 pHol EUF Ao Lhehy

A9 A%719 el Rl FAAT D FRFIF SAEE A%t pH ghol A5

A kol Aol AW Uehils ARA ARRE AR ASHER B AT s L8

ol mE Ao AFLEE AENSE S4ske] [E 4-331] Hehilth Ax e 27 A
=

g &4

Helt A8 F gxTolA 046% = 71 @A dEhgon RE A
Alzel vlal] dzgo] AAETE vaA A e oAl Apol &
=7t 3 g = AF 4~652= o= pHO w3
of wgrvt gl wel fr)ike] AAAEol pHE i v Aes
T3 AR AtmE A7l TSR FUtete A 45k
2 A FAAEE 040~0.75%0°11, 0.75~1.0%E <

E Aow d4¢A e, E AFdMs A%

>,
N,
rir

657l AA Ao HFIAd =23 AS &AAD 5 ASAT ARl wel AFs+LPolA = 2
= A7l AAH tE ARl vl AT A YER 1o ] AolE B ATH(p<0.05).

[E 4-32] olZ2t8d 2F A Hi7 HIlol g Hxe XME & s &E M3t

(2H2l: %)
e XMEI|1ZE (F)
0 2 4 6 8
AY 86.61+0.17°" | 86.49+0.14*" | 87.91+0.15°® | 89.04+0.08% | 88.26+0.11°C
B 86.74+0.10°* | 87.04+0.12°® | 87.75+0.25°° | 88.42+0.06°° | 88.29+0.05°
C 85.36+0.37% | 86.40+0.27%8 | 87.40+0.14%° | 87.62+0.02%° | 88.20+0.03"°
D 87.25+0.05°® | 86.29+0.28** | 87.89+0.01°° | 88.01+0.03"° | 87.59+0.08%*

YA Control, B: Kimchi contaminated with aflatoxins(AFs), C: Kimchi contaminated with aflatoxins+inoculated
Lac. plantarum(AFs+LP), D: Kimchi contaminated with aflatoxins+inoculated Leu. mesenteriods(AFs+LM).

Any means in the same column (a—d) or row (A-E) followed by different letters are significantly (p < 0.05)
different by Duncan's multiple range test.
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[ZF 4-33] o}lZ2t54l 2 I AR ol wE x| XE & pH Y AMx B35}
e | AE MNEZIZE (F)
S TR 0 2 4 6 8
AV | 5.50£0.02°° | 5.384+0.01°° | 4.4240.02°® | 4.12£0.03* | 4.14+0.02°"
B 5.43+0.02°° | 5.46+0.01% | 4.37+0.02%° | 4.16+0.02°® | 4.104+0.01°*
r C 5.46+0.03F | 5.424+0.01°° | 4.37+£0.01% | 4.10+0.02%® | 4.06+0.03*
D 5.37+£0.02%° | 5.35+0.02%° | 4.40+0.02°° | 4.18+0.02°® | 4.124+0.01°*
A | 0.46+0.01%* | 0.63%£0.02%8 | 0.94+0.01%° | 0.94+0.01% | 1.16+0.06%"
At B |0.53+£0.01°" | 0.824+0.02°® | 0.93+£0.02%° | 0.93+00.3% | 1.16+0.02%°
(%) C 0.55+0.01°* | 0.80+0.02°® | 0.974+0.01°° | 1.074+0.03°° | 1.27+0.01°F
D 0.52+0.01°" | 0.79+0.02°® | 0.914+0.02% | 1.01£0.01°° | 1.20+0.02%
YA: Control, B: Kimchi contaminated with aflatoxins(AFs), C: Kimchi contaminated with aflatoxins+inoculated

Lac. plantarum(AFs+LP),

2ND: Not detected.

D: Kimchi contaminated with aflatoxins+inoculated Leu. mesenteriods(AFs+LM).

Any means in the same column (a—d) or row (A-E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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2.26%, AFs+LMel A
474712k

it

bol L WghE

2%
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-
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A2 WA o

2 gz vl o AFFelA mHE FEeE At =4 vEyoy FEig Aol
Vel A gkokth @ ErE Aaige] wel BE AlZAM oF 230~240% Wl dEE Fx 8
w A7 S F HEe UERA] &t
[E 4-34] ofEZ2IEL 29 % HAA HItol wE AHX[e XM&E 5 gx #Ha
(2t %)
HEZ|ZF (=
AIE?‘—E— 'Iojll_ ('I‘)
0 2 4 6 8
A" 2.1840.06™A 2.314+0.03%® 2.3940.038 2.3040.03"8 2.1840.05%
B 2.2140.04% 2.4140.02° 2.314+0.02%8 2.25+0.08"8 2.244+0.05%8
2.26+0.014 2.48+0.04°° 2.4140.02°¢ 2.274+0.02%8 2.3240.028
2.24+0.02* 2.37+0.05%8 2.35+0.02%8 2.26+0.02" 2.38+0.01°8
DA: Control, B: Kimchi contaminated with aflatoxins(AFs), C: Kimchi contaminated with aflatoxins+inoculated

Lac. plantarum(AFs+LP), D: Kimchi contaminated with aflatoxins+inoculated Leu. mesenteriods(AFs+LM).
2ND: Not detected.
Any means in the same column (a—d) or row (A-E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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ofFetEAl o H %‘% bt 7k W& A9 mAE 54 ®se (19 4-4]9 2o o
WA= 99 & & g xToAM 573 log CFU/g, AFs 2@+l 4 555 log CFU/g,
AFs+LPoll A 763 log CFU/g, AFs+LMelA 748 log CFU/g =& AZHUT. E73
AFs+LP<} AFS+LM°1]/\1“ Rt A7k wel o2 Algo vls) oF 2 log CFU/g A X9
= w7t AEHAY RV JAHd e dRkAldes A Frbskal, R
AFs 2, AFs+LM<2] 76‘-°r Ay A2k H FA]o] =gk vhH AFs+LPol A= A%

S 7 = T AEHAY A5 wEf x4 2 AFs L9+ ¢F 7 log CFU/g

waHE

E

23

o] HYAE yEFH vbH RAAE H 7Rl AFs+LP9} AFs+LMol A += 22 763 log CFU/g,
840 log CFU/g 702 Ao #47F AZHAT. o}ZaE4 ool e dubadse] 2
o= WARA gtom A% 67 o] Fo= wE AlmoA o 7 log CFU/g 579 #52 &

obFetEAl o W ik HIbel mE X ikt Wshe dWbAldel v =d A
o T AA ] s 551~768 log CFU/g #52.2 AFs 29l A
5 YRS AL, AFs+LPolA 714 ©#e w57 AEFHAT A7) A
of wel A= HWET 2 AFs Lol AF 4720 N w=e o
A2t H 7 AFs+LP, AFs+LMoM = 727t A% 85 xﬂ 2 2%
o2 A&} Aolst AEs At} A z47].:|1,]
Azl H3} °F 2 log CFU/g 73‘: l574] %th
A xT 2 AFs 2979 A$ A%
o}ZatEA 9o B HALF H7 w}g 71
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®: Control, O: Kimchi contaminated with aflatoxins (AFs), ¥: Kimchi contaminated with

aflatoxins+inoculated Lac. plantarum (AFs+LP), A: Kimchi contaminated with aflatoxins+inoculated Leu.
mesenteriods (AFs+LM).

[328 4-4] olZEI5L 2¥ H Aid Ul e dXle XNE F ojds S48 H

(vh)

8.20~9.65

E

toh

[ 4-35]
B,
1, By, Gu, Ge u
40 vg/kg
B ~ e
19 4% 6.84~881 2w 596~752 g/kg®

b
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ol A= A
7Fek AFs+LP 2 AFs+LMolA &= A%
ZepEa 09 B AATS WAE AAY o}EEA

o A 215%, AFs+LMeol Al 24.1% =% e ZHATFS

4 65 Ao

47 Aol

AFsol Al 7.1%, AFs+LP

A7FeE Al gl Hago] ¥ =LA UE
q

s ofZE}EAIS Akt AE Yoy AEYHS LA Aol Adsle] Aoz of
Fo52 A7 Eehve Ado® HaEgow, 53] ofEetsAl Bl tlaEiA Ak
A e FAs e oy FAAES ol 52 Bio A By 1 F 5 A9 &
a7t ol ZeENY FAE dogE Aow HuFHuh weba B Ao ZAAs HIb
w2 olZgtE Al gtk Wsl= o]k eow Q) YE Ao R AWAWW, Lactobacillus
&ol B3| Leuconostocs S 78IRS wf ol Zet54l 4 a3U ¢ & AR YERS:

[E 4-35] ofE2IEA 2Y 2 AR HIo| w2 ZXe ME T ofZ2E4 szl H3E
(2 ug/kg)
i NEET ME7(2E ()
s = 0 2 4 6 8
A2 ND% ND ND ND ND
AR B 6.20+0.012¢ | 6.60+0.02°° | 5.68+0.01°® | 5.28+0.02°* | 6.16+0.01%°
C 6.86+0.01°° | 5.59+0.04°° | 5.07+0.00%® | 5.00+0.01** | 6.90+0.02°°
D 7.28+0.01°F | 5.2940.02* | 5.65+0.00°® | 5.87+0.00°C | 6.19+0.002°
A ND ND ND ND ND
AFBD B 8.204£0.01%° | 8.86+0.01°F | 7.194+0.01°° | 7.05+0.01°® | 7.01+0.01%
C 9.1940.02°F | 7.5440.03%¢ | 6.37+0.02%* | 6.96+0.03%8 | 7.72+0.02°°
D 9.65+0.01°F | 7.54+0.03%° | 7.25+0.01°® | 8.184+0.03°° | 7.04+0.01%"
A ND ND ND ND ND
AFGH B 6.84+0.00%° | 7.28+0.05°F | 5.83+0.01°® | 5.174+0.03"* | 6.69+0.013C
C 7.91+0.04°F | 5.35+0.06%C | 5.134+0.02%® | 5.024+0.01%* | 7.46+0.01°°
D 8.814£0.02°° | 5.90+0.02°8 | 5.52+0.05* | 5.92+0.02°® | 6.59+0.08%
A ND ND ND ND ND
AFG2 B 5.964+0.01%° | 6.18+0.03°¢ | 4.91+0.01°® | 4.32+0.01* | 5.49+0.05°
C 6.61£0.02°F | 4.614£0.03%° | 4.32+0.02%% | 4.444+0.00°° | 4.02+0.02"°*
D 7.52+0.01°F | 5.294+0.03°° | 4.66+0.02°® | 5.40+0.00°° | 3.69+0.012
A ND ND ND ND ND
TAF B 27.2140.02% | 26.90+0.06°° | 23.61+0.02°%|21.82+0.01%" | 25.354+0.04°C
S
C 30.57+0.09°€ | 23.46+0.09%¢ | 20.90+0.02%*| 21.434+0.03%%| 26.1040.00°°
D 33.2640.06°° |25.304+0.10°°|23.0840.07* | 25.384+0.01°¢ | 23.51+0.10%®

VAFB1: aflatoxin Bi, AFB2: aflatoxin B, AFG1: aflatoxin Gi, AFG2: aflatoxin G,. TAFs: total aflatoxins.
2A: Control, B: Kimchi contaminated with aflatoxins(AFs), C: Kimchi contaminated with aflatoxins+inoculated

Lac. plantarum (AFs+LP), D: Kimchi contaminated with aflatoxins+inoculated Leu. mesenteriods (AFs+LM).
9ND: Not detected, “LOD(ng/mL): limit of detection. AFB;=0.17, AFB,=0.14, AFG;=0.11, AFG,=0.12.

Any means in the same column (a—d) or row (A-E) followed by different letters are significantly (p < 0.05)
different by Duncan's multiple range test.
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wazdd e 449 RS pHs N5% 49 dehigd. %, A2es 284
el sk 27 g A% 15 4T A4TA % BE A# nE ARA s
ERTE o] A 71kl Askael mek 10T A%

0.67~0.78% % Z7}ato] So&el zho]=
A 7%

T A 2F Ao Hs7] Q] 1% ol S HERA oW AT 4FAfel = 1.73% 744 S 7tst
ATk WA AGLEE 10T 4T2 HetE & AlED)v A% 253k 7] Atz =
g H A AFAHA 121%9] AHEE JET 10T AT (ORT @ ARE YERiTH
4T AT gxz=7 2 ofFg5A 2979 73—‘% H 23k s vEtde, A% 253k A
7] AFE=Ql 04~0.7%°) =Yaton ol HAF Frkste] A 4F Ao 1% oo AR
e Th Aubd oz 719 pH 9 AtEE Vo L7t =555 WETE A {Fo Al At
S YHEdE S & 7 AAJATHP<0.05)
[E 4-36] wa=xzol| w2 AXe & & pH & A #Hs}
s | AR XE7|ZE (F)
R 0 1 2 3 4
AV | 5.75+0.02°° | 5.23+0.02°° | 4.23+0.02°® | 4.024£0.01°* | 4.01£0.02"
oH B | 5.81+0.02%°° | 5.054+0.01°° | 4.23+£0.01°® | 4.04+0.01°* | 4.02+0.02"*
C | 5.65+0.01%F | 4.02+0.02%° | 3.984+0.03%* | 3.76+0.03*® | 3.66+0.02*
D | 5.69+0.01°® | 4.00+0.01** | 3.98+0.02* | 3.994+0.03"* | 3.99+0.02°*
A | 0.30+0.01°* | 0.38+0.01%8 | 0.78+0.01°° | 0.98+0.01°° | 1.17+0.02°¢
ME| B | 0.31£0.01°" | 0.42+0.01°® | 0.73+£0.01%° | 0.89+0.01%° | 1.11+0.02%F
(%) | C |0.29+0.01%* | 0.67+0.01°® | 1.15+0.02% | 1.63+£0.02%° | 1.73+0.02%
D | 0.28+£0.01% | 0.78+0.00%® | 0.97+£0.02°¢ | 1.11£0.02°® | 1.21£0.01°

YA: Control (4°C),

B: Inoculated with A.parasiticus (4C

Inoculated with A.parasiticus (10C—4C).

), C: Inoculated with A.parasiticus (10C), D:

Any means in the same column (a—d) and row (A-E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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5} 3
[ 4-37]& @waxdo s Ao A T A parasiticus ¢ W3S el Aotk &
= A % AAY dukAld e glEz2THA) R olEdEA 2978, C 2 D)elA 77t 7.33,
6.76, 6.79 2 6.83 log CFU/g <22 HAZHJY. AF7|ro] F71gte] wel A=
S7Fete] A 154 kel 245 AL e ARdA HugA o =dstdtirr A% 254
olFol= AA fisteE AFEES YEdAY dx2TY A, AF 0FAd MY =2 75Ut
AZHANeH o]F AF7]|3HEd A Haete A4S e OE Ase Avtd 4

15 et A 47 F BE A og F=o] #Aad dwtAlFF AEEH gz
TolA 599 log CFU/g, oFZet=4al ¢ ¢ A T(B)l A 6.09 log CFU/g, 10T A&+
(C)ol A 7.31 log CFU/g, 10TolA 4T= W3= = AZFD)lA 693 log CFU/ge2 e}
Utk vk oz whg e wel 4T AT dE2T(A) B obEEEA A (B)ellA 10T
A 2 10C—4T AFFRY v #3545 el f2o% zo]E B

Az AT At S dvbAlTFet oF 2 log CFU/gel #FolE Yetiih &, djzT-o A
= 516 log CFU/g, otZgE4 od73(B, C @ D)AE 22 499, 506 2 4.79 log CFU/g
FEo]l AEFHAT AAT|Zre]l Aastel] wel A% 2F k] RE Als7F A wed =9t
Rom olZEtEA 9 AlFE T 10T AFTe 10C—4T AT 4CTAHZTFA 2L Bl H
3 ¢F 1 log CFU/ge] #& ZAd+E Yetddth A% 3Fakde BE AR H=g

9o AN AEFHY AF 453 AFLET =8 AB(C Z D)AA 4TAHAFTo H] S
Foldow ¢ we ATyt AEHAY

gxAdd g AXe ZR 9 3ol F= dETE AT ofEFgtEAl A
ANEB, C 2 D)ollA 545~548 log CFU/ge] & % {307} &5 o] x99 2
log CFU/g5%9] ztelE& YERNTE A 7Izke] A ishel] wel tjxzTdAe A4 252HH
2R 9 FFol7t EHEHAUAR o FGEL AT SAATANNE AG 2FAA] B oF
3log 9 =
AT T 10C—4TC A= AF 1~2
ATk o= A2(4T)ol A3 Al 7] 9}
of oAl H Ao HAT AF 3F o|F EHE AR|A
=3

WEzhe mE Ao PRI FE BE AlRoA 417~430 log CFU/g 50 H&
ATk A 15240l 4TCAHZT A 2L BolA 381~392 log CFU/go] #&¥ Wk 10T A%
T 2 10C—4C AZTY 4$ 200~2.16 log CFU/go] #AEEw Algo] w2 xfo]= et
. A 23 F EE ABCdA dFTTe BAEFHNeH, dAdTE BE
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1%
2
Am
0z
10
£
Job

[ZE 4-37] wa=HHol| we Zxle XA = o|yE
(cH2l @ log CFU/g)

s2 | Alzos X2k ()
0 1 2 3 4
AV 7.33+0.01% | 6.89+0.12°* | 6.79+0.07°* | 6.39+0.03*" | 5.99+0.03*
e B 6.76+0.00°" | 7.70+0.00°® | 6.87+0.04% | 6.52+0.06°® | 6.09+0.02%"
C 6.79+0.04*® | 8.77+0.02°C | 7.954+0.03%® | 7.46+0.00°C | 7.31+0.02°®
D 6.83+0.03*® | 8.83+0.03°° | 8.69+0.02°° | 7.69+0.04°° | 6.93+0.50%®
A 5.16+0.02°° | 6.75+0.02°* | 7.62+0.50% | 6.09+0.01" | 5.01£0.03%®
a2 B 4.99+0.02°® | 6.71£0.01%* | 7.08+0.06** | 6.13+£0.01°* | 4.87+0.06™
C 5.06+0.00°C | 8.4740.02° | 8.47+0.01% | 6.57+0.05°° | 5.74+0.03"
D 4.79+0.01°* | 7.944+0.46° | 8.46+0.52% | 6.44+0.02°® | 5.84+0.02°°
A 2.58+0.06* | 4.87+0.03° ND? ND ND
gz ¢ B 5.45+0.01°® | 5.39+0.04°° | 3.45+0.05%° ND ND
Z o] C 5.56+0.03°° | 4.57+0.02°® | 3.5840.03%C ND ND
D 5.48+0.01°® | 2.77£0.07°* | 2.48+0.00** ND ND
A 4.18+0.03°" | 3.92+0.08%8 ND ND ND
S B 4.30+0.00°® | 3.81+0.03%8 ND ND ND
C 4.2940.01°8 | 2.16+0.15% ND ND ND
D 4.17+0.09°* | 2.00£0.00** ND ND ND

YA: Control (4°C), B: Inoculated with A.parasiticus (4°C), C: Inoculated with A.parasiticus (10C), D:
Inoculated with A.parasiticus (10C—4C), ?ND: Not detected.
Any means in the same column (a—d) and row (A-E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.

(th) obZetEl e
Aze wE F ofZeEAl FHFS A 07 BE AlmAA Hit 20 ugkg TEL
2 HAEHAoU A7kl FUketHA A 2FAA F 25 pg/kg A F7FEFATH:
4-38]. A %7] 10TCHA 4CT= WstE & ARD)AA ofFa5E4 ko] 1872 ng/kgl
7V AA dEHNAeY AR 1T s 3435 F7hske] 2416 ng/kgo® FUHsETh wk
obZFEtEA ST F 4T AFFOS 10T AT D)= A 273kl oF 25 ug/kg FF7HA
Z759) ol ZgEAl e A 3F o]F oA astE AgS Y A F 7|7t mE
o)A ztol & yERATH 4Tl A 2=t (A A9 AF7|3E AdAnkel] AA olFetEAlol
BAEEdoH, olZetEA 9979 B, C 2 Dol Aut ol ZetEalol HAEHAUTE 53] 4T
g5 e AdT(BIY A ATz whep ofEetEAl BiolA frolHom 3hAst

Ol

e
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H 4-44] Yaxo| wWE X2 ME T olZ2EA HH H3t
(SHel: pg/kg)
st2 | Aps X2 ()
0 1 2 3 4
A?) ND® ND ND ND ND
AEE Y B 18.43+0.12°C | 19.07+£0.08%° | 19.94+0.02°¢ | 15.88+0.01*" | 17.62+0.12%®
C 18.11+£0.08"* | 18.85+0.18%" | 20.64+0.01°° | 20.40+0.08°° | 19.36+0.08"°C
D 16.37+0.22* | 19.88+0.00°F | 18.06+0.05%C | 19.14+£0.17°° | 17.37+0.18°%
A ND ND ND ND ND
B 0.1040.00** | 0.17£0.02™"8 | 0.19+0.01™"8 | 0.13+£0.03™"8 | 0.20+0.07"E
AFe2 C 0.12+0.00%* | 0.20+0.02® | 0.19+0.01% | 0.16+0.03"® | 0.27+0.02°
D 0.14£0.01" | 0.19+£0.01® | 0.21+0.01®% | 0.17+£0.04"® | 0.20+0.01°%
A ND ND ND ND ND
B 2.73+0.04°® | 2.214£0.05* | 3.93+0.28%C | 4.18+0.02%° | 4.21+0.13%
AFG C 2.64+0.19°* | 3.80+0.12°® | 4.60+0.17°C | 5.27+0.05°° | 4.73+0.09°C
D 2.214+0.05* | 4.08+0.05°¢ | 3.54+0.11%® | 4.204£0.07%¢ | 4.17+0.112
A ND ND ND ND ND
AFG2 B <LODY ND ND ND ND
C ND ND ND ND ND
D ND ND ND ND ND
A ND ND ND ND ND
B 21.274+0.16°8 | 21.46+0.05%® | 24.05+0.31°° | 20.19+0.02% | 22.03+0.05%
TAFS C 20.87+0.26 | 22.85+0.28°® | 25.43+0.15°° | 25.83+0.10°° | 24.35+0.19°C
D 18.72+0.29%" | 24.16+0.05°° | 21.81+0.17%® | 23.514+0.14°° | 21.74+0.28%

VAFB1: aflatoxin Bi, AFB2: aflatoxin B, AFG1: aflatoxin Gy, AFG2: aflatoxin G,. TAFs: total aflatoxins.

2A: Control (4C), B: Inoculated with A.parasiticus (4°C), C: Inoculated with A.parasiticus (10C), D:
Inoculated with A.parasiticus (10C—4C), YND: Not detected.”LOD(ng/mL): limit of detection. AFB;=0.31,
AFB.=0.15, AFG:=0.28, AFG,=0.17.

Any means in the same column (a—d) or row (A-E) followed by different letters are significantly (p < 0.05)

different by Duncan's multiple range test.
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