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Abstract

This research was conducted to address four objectives, which were (1) to study the
condition of the barn storage pattern and process used in paddies of Jasmine rice, (2) to
investigate the marginal cost of Jasmine paddy storage, (3) to analyze factors that could influence
Jasmine rice storage decisions and participation in the Barn Pledging Project, and (4) to analyze
the relationship of the barn management process and the quality of Jasmine rice in terms of
fragrance, head rice percentage, chalky kernel percentage, and moisture content in paddy grain. A
survey and experimental research were used in this study. The survey research was conducted in
nine provinces that are recognized as important rice growing sites in the northeastern region of
Thailand. Data were collected using 330 rice samples from farmers who grew conventional and
organic Jasmine rice in irrigated and rainfed areas during the 2017/18 crop year. The experimental
research study was conducted by identifying the appropriate conditions for storing organic and
conventional Jasmine rice and comparing the performance of three types of barns: wooden
barns, galvanized barns, and house storage.

The results revealed that the postharvest process of Jasmine rice was mainly conducted
using household labor. It was found that 81.57% of farmers had their own barns. Barn sizes varied
according to the commercial purpose of the rice, and the farmers who stored the rice only for
household consumption tended to have smaller barns. In addition, the commercial rice was
found to be stored in piles in lieu of rice sacks. Rice for household consumption was stored in
rice sacks and stacked vertically. The floor of a rice barn is generally elevated approximately 1.45
meters above the ground. Meanwhile, barns located in irrigated areas were the least elevated.
Some farmers also used the free space under their barns for other purposes, such as animal
stalls or to store agricultural equipment. Farmers always investigated potential damage and the
cleanliness of the barns before storing their Jasmine rice. The barns were used approximately
once per month, and most farmers relied on the experience handed down from their ancestors

to manage the rice storage.

Jasmine rice was stored for three main purposes: household consumption, to develop
breeder seeds, and to sell. Specifically, 23.26% of a sample of farmers stored rice to sell, while
24.17% of farmers participated in the Barn Pledging Project of BAAC. These latter farmers own the
Jasmine rice cultivated in areas greater than 30 rai. Farmers in rainfed areas held their rice and
waited to sell when the price increased, whereas most farmers in the irrigation area sold their rice
immediately after harvesting because they needed capital to invest in preparing their land to
grow rice in the dry season. Moreover, there were some farmers in the lower-northeastern part of
Thailand who stored their rice for a better price and participated in the Barn Pledging Project at
the highest level.

An analysis of Jasmine rice production costs found that the cash cost of Jasmine rice
production accounted for 5,066 baht per ton, whereas the price of Jasmine rice during the
harvest season averaged 9,524 — 10,271 baht per ton. If farmers stored their rice, they would
have to account for the marginal cost of rice drying, weight loss, and head rice percentage loss
that total approximately 526 baht and 533 baht per ton for a 3- and 6-month storage period,
respectively. Based on the price of Jasmine rice in the 2016/17 crop year, farmers gained profit
over cash costs of 4,954 baht per ton but who stored rice received profits of 9,518-10,281 baht
per ton.



The factors influencing the rice storage decision model indicated that independent
variables may explain 44% of the decision making that farmers make related to rice storage.
Variables that influenced the decisions related to Jasmine rice storage in the same direction with
statistical significance include the majority of laborers were females, household income, region
(upper-northeastern, central-northeastern, and lower-northeastern), rice production pattern,
quantity of Jasmine rice yield, barn owning, and participation in the Barn Pledging Project.

For the Barn Pledging Project, the number of participating farmers who failed to meet
the goal set by BAAC for rice production under this project was small compared to the total rice
yield in the market. The results revealed that most farmers who stored rice used to participate in
the Barn Pledging Project. The farmers in rainfed areas who grew conventional rice participated in
this project at the highest level. Farmers who participated in this project owned large farms, with
a Jasmine rice production area >30 rai. An analysis of the factors influencing the decision to
participate in the Barn Pledging Project revealed that independent variables were able to explain
49.09% of this decision. The cost of rice drying, barn owning, lower-northeastern region, the
number of household laborers, farm size, and production pattern all influenced the decision to
participate in this project in the same direction, with statistical significance.

Survey research on the quality of Jasmine rice revealed that organic Jasmine rice grown
in rainfed areas was the highest quality. This rice had the highest level of head rice percentage
and 2-acetyl-1-pyrroline (2AP) with the lowest level of broken rice percentage. These results are
consistent with the results obtained from other experimental research. The rice quality from
larger farms was lower than that of small farms. In addition, the moisture content in Jasmine rice
grains did not vary based on environmental or production patterns. After storing Jasmine rice in
the barn, 2AP of rice based on environmental and production conditions did not vary. Based on
the physical condition of barns, it was found that the frequency of use of barns had no effect on
rice quality, whereas changing the moisture content and 2AP demonstrated differences due to
leakage and the sunlight protection. Moreover, Jasmine rice quality did not vary based on the
height of barns, but materials located under barns and the floor leveling upwards of barns may
have caused differences in the moisture content of Jasmine rice. Jasmine rice in barns that were
located over soil tended to have a lower level of moisture content after storage compared to
the barns located over cement or stone or to other storage areas that lacked floor leveled
upwards. In addition, a barn’s flooring tended to lower the moisture content of Jasmine rice. The
results revealed that there were 2 factors influencing the chalky percentage: leakage of barns and
whether rice was stored in sugar sacks, both of which increased with an increase in the number
of chalky grains. For instance, barns with a higher level of leakage had a greater probability of
having a higher chalky rice percentage, whereas rice storage in sugar sacks had a greater
probability of having a higher level of chalky rice percentage than that of rice stored in piles. It
was also found that other factors had no statistically significant relationship to the chalky rice
percentage.

It was found that the quality of Jasmine rice on the head rice percentage and fragrance
(2AP: 2-acetyl-1-pyrroline) decreased according to the duration of rice storage. Jasmine rice had
the highest 2AP in the first month and then decreased rapidly in the third month. Conversely,
organic Jasmine rice had a higher level of quality in terms of head rice percentage and more 2AP
than those of conventional Jasmine rice. In addition, storing rice in barns produced a low broken
rice percentage and the highest level of 2AP. Storing rice in a galvanized barn produced the
highest level of temperature and humidity in the piles, and the lowest level of moisture content



observed in rice grains brought approximately weight loss and higher marginal costs. Storing rice
in a house produced the highest moisture content of paddy grains with the lowest head rice
percentage. Moreover, farmers should avoid the use of coated woven sacks because they
produce a high moisture content, low head rice percentage, high broken rice percentage, and low
2AP level. However, when considering head rice percentage only, it was found that storing rice in
net bags had a high head rice percentage and a low 2AP level. Appropriate rice storage
conditions varied based on the types of barns and other storage locations used. The marginal
cost of storing rice in piles was higher than other storage patterns, while storing it in old feed
sacks delivered a lowest marginal cost and improved storage profits.

The first recommendation stemming from this research is that the operation of this
government project should be maintained continuously over the long term. In addition, the
benefits should be clearly calculated because farmers have to invest in standard barn building
and rice drying, which require many years to pay back. If there is no certainty in government
policy, the farmers will not take as many risks related to their investment.. The government
should take these issues into account, otherwise this project will only maintain a limited amount
of participating farmers and produce few benefits. The policy should also support small farmers
who cannot access benefits from this project by promoting small farmers to produce organic
Jasmine rice, among other strategies. This approach would help improve farm income and
maintain the quality standard of Thailand’s Jasmine rice. Moreover, labor saving technology
should be developed in order to reduce labor costs during the postharvest process, which is
necessary for addressing the labor shortage issue. This initiative should be pursued in conjunction
with barn quality improvement and the determination of rice storage that is appropriate for each
barn type. For quality management, organic rice should be promoted as a standard in order to
improve Jasmine rice quality. In addition, the development of technologies or machines to
produce Jasmine rice should take the impacts on quality into account. Moreover, improving the
physical condition of barns (related to leakage and sunlight protection) would help to maintain
the quality of Jasmine rice. However, farmers who store their rice in all types of storage locations
should avoid storing Jasmine rice in coated woven sacks because doing so lowered rice quality. In
addition, storing rice in galvanized barns also lowered the moisture content of Jasmine grains,
leading to higher storage costs. Most farmers store rice in piles and use fertilizer sacks, which are
not appropriate methods for maintaining rice quality. Consequently, farmers storing Jasmine rice
in all storage locations should use old animal feed sacks, which maintains a higher quality and
lowers the marginal costs of storage.
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Executive Summarry

There are two major issues affecting Thai Jasmine rice production. First, Jasmine rice
yields are delivered to the market at the same time that Jasmine rice prices and farmers’ income
during the harvest season decreases. There was a government policy of leasing to postpone in-
season paddy (barn pledging), but rice yields of farmers that participated in this project did not
meet their expected target and still had lower yields than market-launched yields. The second
problem is a quality issue that over several years, the price of Thai Jasmine rice has decreased
and a little bit higher more than other countries. This effect reflects that the premium that the
market demands for Jasmine rice is decreasing. This decrease may be caused by a decrease in
the quality factor; however, there has been no research related to Jasmine rice storage forms
and procedures. The factors that influenced the decision to keep Jasmine rice stored and that
affect participation in the barn-pledging scheme, as well as the cost of each method of Jasmine
rice storage, are the key pieces of information needed to establish policy tools to manage the
supply of Jasmine rice, especially in harvest season. Moreover, the performance of Jasmine rice
storage types and the relationship of barn management to Jasmine rice quality lacked empirical
research findings. Thus, this study had three objectives as follows:

1) To study rice barn conditions, forms and procedures of Jasmine rice storage, and
incremental costs of Jasmine paddy storage .

2) To analyze factors that affect the decisions related to Jasmine rice storage and the
participation in barn-pledging scheme of farmers.

3) To analyze the relationship of the postharvest management process, especially barn
management, to Jasmine rice quality as follows; fragrance (2AP), head rice percentage, chalky
grain percentage, and moisture content of paddies.

This study used a combination of survey research and experimental research. The survey
research’s study area was located in the northeastern region in the following nine provinces with
significant Jasmine rice paddy fields: Nakhon Phanom, Yasothon, Maha Sarakham, Nakhon
Ratchasima, Ubon Ratchathani, Surin, Si Sa Ket, and Buri Ram. Data was obtained through
interviewing farmers and obtaining their Jasmine rice samples in the 2017/18 crop year. Sampling
proceeded using a list of farmers within the study area with a total of 330 households
categorized by the production environment. This approach included irrigation and rainfed areas
and organic and conventional Jasmine rice production types. For the experimental research, we
studied the form of rice storage that was appropriate for organic and conventional Jasmine rice in
three storage locations; wooden barns, tin barns, and home storage. The experiment was
conducted in Ban Phue Hi, Dong Daeng subdistrict, Chaturaphak Phiman district, Roi Et province.

The data analysis consists of the following approaches. 1) Descriptive statistics: mean,
frequency, and percentage in order to represent the barn condition, farmers’ Jasmine rice
storage, paddy preservation process, and barn management. For the incremental cost analysis of
paddy storage, the cost analysis in cash is used, which means the cost from postharvesting
activities. 2) Factors that affect the decision to keep Jasmine rice stored and to participate in the
barn-pledging scheme of farmers, as well as the relationship of farmers’ physical factor, their
farms, economic factors, and social and communication factors to their decision to store Jasmine
rice and participate in the project of farmers was analyzed using Binomial logistic regression. 3)
For experimental research, we study the Jasmine rice of Khao Dawk Mali, 105 cultivar in two



production types, which include conventional and organic Jasmine rice, by using three
experimental sites: wooden barn, tin barn, and home storage. The experiment was planned using
a factorial in a completely randomized design (CRD) for two factors, which include eight types of
paddy storage and a preservation time of 0-6 months. 4) The relationship analysis of the
preservation method used to maintain the rice quality analyzed the 2AP, head rive percentage,
humidity, and chalky grain percentage using Tobit regression analysis.

Study findings are divided into 3 significant parts according to the research objectives as
follows:

1) the barn condition, form and procedures of paddy storage, and incremental
cost of paddies storage.

From the study results, it is found that the postharvesting process, especially rice
drying to decrease humidity before storage, uses mainly household labor. Specifically, 81.57% of
farmers have a barn, and 62.73% of farmers store their Jasmine rice in their barn within the
vicinity followed by house-kept and house extensions storage. The average capacity of Jasmine
rice storage is approximately 13 tons. Farmers who kept Jasmine rice for sale have larger barns
than farmers who kept it for consumption, and irrigation area farmers have smaller barns that
those in other areas. The average useful life of a Jasmine rice barn is approximately 17.26 years,
as one in three farmers had repaired their barn in this time. Farmers who kept Jasmine rice to sell
are overrepresented in barn-repairing compared with other farmer groups. The Jasmine rice barn
height is approximately 1.45 meters above the ground and varies by the production environment.
Irrigation area farmers have barns with the lowest mean height. For the barn material used in
Jasmine rice storage, 91.83% of farmers tend to use wooden floors with wooden or tin walls,
while farmers who kept rice in their house or house extensions had barn floors of cement or
floor tiles with a foundation laid before rice storage occurs. Most granaries have a raised floor,
and farmers would use the area below as an animal pen or agricultural toolshed.

Before rice storage in barn or storage areas, farmers clean and search for damages in
the barn. Some farmers that own a barn prefer to keep rice in their house due to the
convenience of milling for consumption. The average usage frequency of barns is approximately
one or two times per month. For the knowledge of rice storage, most farmers rely on their own
experiences or their ancestors’. Approximately one in three farmers has been instructed in rice
storage methods, especially the for rice drying process and controlling rice humidity, but there
has been no training in rice storage methods.

The cost analysis in cash of Jasmine rice growing found that the average cost that
farmers accrue is 5,066 baht per ton, while the average price of Jasmine rice that receive during
the harvest season is approximately 9,524-10,271 baht per ton. While taking incremental costs of
growing Jasmine rice into account by using the price of Jasmine rice in the 2017/18 crop year, it is
found that farmers have incremental costs derived from weight loss and head rice percentage of
190 and 254 baht per ton in selling Jasmine rice after 3 and 6 months of storage, respectively.
When the rice drying cost is included, farmers would have averaged incremental costs of 526 and
590 baht per ton for Jasmine rice sales after 3 and 6 months of storage, respectively. Therefore,
farmers would receive profits of 9,518 to 10,244 baht per ton, which is over the cash-cost of
4,954 baht per ton.

BN



2) The decisions related to Jasmine rice storage and participation in the barn-
pledging scheme of farmers.

There are three main objectives of rice storage: household consumption and seeds
(52.57%), selling (23.26%), and participation in the barn-pledging scheme (24.17%). Most farmers
who keep rice for sale and that participate in the barn-pledging scheme have more than 30 rais
of Jasmine rice paddy area. Moreover, it is also found that most irrigation area farmers sell their
rice immediately after harvest due to the necessity of investing in dry-season rice growing. Some
of the farmers have to prepare their dry season rice field and have insufficient labor to dry rice.
Meanwhile, rainfed areas have a higher proportion of farmers who stored their rice for a higher
price than irrigation areas. The southern part of the northeastern region has the most farmers
who stored their rice for a higher price and participated in the barn-pledging scheme.

The study result of factors that affect the farmers’ decision to store Jasmine rice
storage found that the independent variable in the model explains 44.91% of farmers’ decision
to store Jasmine rice. These factors which had a statistically significant influence include:
households which have a majority of female labor, the region (upper-northeastern, central-
northeastern, and lower-northeastern region), rice production pattern, Jasmine rice yields, barn
availability, and farmers who had participated in barn-pledging schemes. The households whose
labor force is made up mostly of women would more likely decide to keep rice stored for a
higher price due to the management process after harvesting requiring detailed and constant
operation. The income of households with a negative coefficient reflects that household income
is higher than the probability of selling rice immediately after harvesting. The income proportion
from the non-agricultural sector is approximately 80% of current farmer household income;
therefore, higher income households need to spend more time on non-agricultural sector
activities. In the high-income farmer group, farmers choose to sell rice immediately irrespective to
the price. Moreover, the probability of rice storage for sale by rainfed area farmers was the
highest, while it was the lowest for farmers in an irrigation area. Moreover, farmers who grow
organic Jasmine rice in rainfed areas have the option of storing Jasmine rice to sell at a lower
price than conventional Jasmine rice growing farmers. For the region variable, Jasmine rice yields
and barn availability are positively correlated with the decision of farmers to store Jasmine rice,
while the cost of rice drying, cash cost of rice production, the price of Jasmine rice during harvest
period, Jasmine rice cultivated area, rice storage volume, harvesting method, and labor used for
rice drying have no statistically significantly relationship with the decision to store rice.

It was found that farmers in rainfed areas demonstrated the highest participation in
the barn pledging project, while farmers in irrigation areas have the lowest project participation
rate. Most participating farmers are large-scale farmers with more than 30 rais of Jasmine rice
paddy production. The estimation result derived from the Binomial logistic regression model
found that the rice-drying cost, barn availability, southern part of northeastern region, number of
household labor members, plantation area, and production type have a statistically significant
influence on the decision of farmers to participate in the project. The more household labor
members one has, the possibility of participating in the project increases. Moreover, farmers who
have their own barn have a higher probability of participating in the project because to
participate they must have a durable barn that is able to store rice during the project. For the
factor of the region, it is found that the lower-northeastern region has a greater probability of
participating in the project than other areas, and farmers who have a large Jasmine rice paddy
area (more than 30 rais of Jasmine rice cultivated area) or a medium area (10-30 rais of Jasmine



rice cultivated area) have a higher probability of participation than small-scale farmers.
Conventional Jasmine rice farmers in rainfed areas have a higher likelihood of participation in the
project than farmers in irrigation areas and organic rice farmers as well. The latter is true because
most organic rice farmers already support market efforts to sell at a higher price, so they have no
motivation to participate in this project.

3) Rice storage methods to maintain rice quality.

It was found that organic Jasmine rice farmers in rainfed areas tend to have the best
quality of rice yields storage with the highest head rice percentage and the lowest broken rice.
This corresponds with the experimental research in which large-scale farmers have a lower rice
quality than minor farmers, and the humidity deviations of Jasmine rice in each area do not
demonstrate much difference. It is found that the 2AP amount of organic Jasmine rice in rainfed
areas tends to be more than that of conventional Jasmine rice growing and irrigation areas.
However, the deviation in the 2AP value after barn rice storage does not vary much due to
environmental and production patterns. It was found that the deviations of moisture content and
2AP varied due to barn leakages and sun-covering, affecting rice quality. The high-leakage barns
tend to raise the humidity of stored Jasmine rice paddies, and low leakage barns have the
greatest percentage of chalky grain. While the deviation of Jasmine rice quality varies due to the
foundation material and raised flooring of the barn, the Jasmine rice which is stored in soil-
foundation barns has a lower moisture content than the barn foundation material consisting of
cement, rocks, or nonraised flooring. Farmers who stored their rice in piles or packed in hemp
sacks tended to have a lower moisture content than fertilization, livestock feed sacks, or sugar
sacks. Hemp-sack rice storage has the lowest percentage of broken rice and a slight increase in
chalky grain along with a 2AP that decreased less than other storage methods. It was found that
the storage method is unable to describe the deviation of moisture content, head rice
percentage, and broken rice percentage, but it can describe the chalky grain deviation. The more
leaky barns have a greater probability of a higher chalky rice percentage, and storing rice packed
in sugar sacks has a higher probability of chalky grain occurrence than piling storage. Other factors
have no statistically significant relationship to chalky grain occurrence.

It was found that the Jasmine rice quality, as measured in both head rice percentage
and 2AP, decreased over storage time. Jasmine rice had the highest 2AP value in the first month
of rice storage, then it decreased drastically in the 3 month. Organic Jasmine rice has a greater
head rice percentage and 2AP than conventional Jasmine rice. Moreover, Jasmine rice quality
varies due to the storage type and location. Wooden-barn rice storage has the highest overall
quality, while tin-barn rice storage has the highest temperature and humidity in rice piles and the
lowest humidity, 2AP amount and revenue that farmers receive from rice storage. House-kept rice
storage has the highest moisture content and the lowest head rice percentage. Moreover, using
coated-fertilizer sacks produce a high humidity paddy, low head rice percentage, high broken rice,
and low 2AP. In order to meet trade standards and maintain the quality of fragrance, the
appropriate storage methods should be adjusted for different types of barns/storage areas.

From the study result, there are two significant policy recommendations:
1) Recommendation related to rice supply management and the barn-pledging scheme

1.1) The passing of the barn-pledging scheme had few participating farmers, and most
of them were large-scale farmers. The operation of this government project should be
maintained continuously over the long term, and the benefits should be clearly calculated such



that farmers can decide whether to participate. The farmers need to understand the benefits and
the risks related to participation, as farmers need to invest in standard barn building and rice
drying, which take many years to pay back. If there is no certainty in government policy, the
farmers would be reluctant to take risks associated with it.

1.2) Small-scale farmers, which are the majority of rice farmers, barely gain benefits
from the barn-pledging scheme, but their quality of Jasmine rice is higher than that of the large-
scale farmers. Organic rice production provides much more revenue than plain Jasmine rice, so
policy should focus on encouraging organic rice production in order to help farmer groups who
did not gain any benefits from the barn-pledging scheme and boosts the quality of Thai Jasmine
rice yields, as well.

1.3) Even with a higher rice sale price, the costs, expenses, and completed conditions,
including risks, may nonetheless lead farmers to decide not to participate in the project. The
government should take these issues into account; otherwise, this project will only attract a
small number of participating farmers.

1.4) The labor required influences decisions related to rice storage and the
participation in the barn-pledging scheme. This effect is due to the dehumidifying process and
rice storage logistics which require household labor. Hired laborers are rare and expensive, so the
development of demoisturization technology used in the rice-drying process would help small-
scale farmers maintain product quality.

1.5) The improvement of rice storage barns is important and relates to the barn-
pledging scheme. Therefore, the government should issue policies to support and improve
farmers’ barns. The barn improvements should prioritize barn types that conform to their specific
purpose in order to preserve rice quality.

1.6) Although the specific piling storage method was effective for evaluation and
examination of the rice in the project, this method is appropriate only for tin-barns in terms of
rice quality preservation. For wooden barns and house-kept storage, Jasmine rice stored in used
livestock feed sacks or used sugar sacks would preserve the quality of the fragrance as well as
contribute to improved milling. Piling storage also has higher incremental costs than other storage
methods. Therefore, rice storage specifications in the project should take the quality and
incremental cost factors into account as well.

2) Recommendations for rice quality management.

2.1) The quality of organic Jasmine rice, especially the fragrances and head rice
percentage, is much higher than conventional Jasmine rice. Thus, the organic Jasmine rice
production should be focused on maintaining access to the quality rice market. The revenue
from oreganic Jasmine rice is growing more than conventional Jasmine rice because of the higher
price. Therefore, growing organic rice is a promising option for smaller farmers who need to
increase their household income.

2.2) Although large-scale farmers are able to access sophisticated technology and
rice production machinery more than small-scale farmers, the quality of Jasmine rice yields from
their crops are lower than small-scale farmers. Therefore, the quality impacts of machinery
development replacing human labor in rice production should be a concemn to policymakers.



2.3) Barn leakages affect Jasmine rice quality, especially the increase in chalky grain
percentage. Thus, examining leaks and repair the before storage is necessary in order to preserve
the quality of Jasmine rice.

2.4) The quality of Jasmine rice in sun-covered barns or sheltered by houses or trees tends
to be higher, especially as measured by the lower chalky grain percentage. Therefore, the sheltering of
bams is a general principle that should be followed to preserve Jasmine rice quality effectively.

2.5) Rice storage in tin-barns produces the lowest moisture content, which affects the
stored rice weight. Therefore, farmers should avoid storing rice in such granaries because of the
incremental cost from the most rice weight, and the decrease in the quality of most fragrances.

2.6) Using-coated sacks for Jasmine rice storage in every site reduced the overall quality
of Jasmine rice, as measured by high humidity, low head rice percentage, high broken rice percentage,
and low 2AP. Therefore, farmers should avoid using-coated sacks for Jasmine rice storage.

2.7) Jasmine rice storage methods needed to maintain high quality are different in
each site; therefore, farmers should select the proper storage method as follows:

- For Jasmine rice wooden-barn storage, used sugar sacks or used livestock feed
sacks are preferred because they increase the head rice percentage, lower the broken rice
percentage, preserve fragrances, and deliver higher revenues compared with other storage methods.

- For Jasmine rice tin-barn storage, used livestock feed sacks, mesh bags, or
piling storage are preferred because of the high head rice percentage and amount of 2AP they
produce compared with other storage methods.

- For Jasmine rice house-kept storage, used livestock feed sacks are preferred
because of the high head rice percentage, low chalky grain percentage, and high amount of 2AP
compared with other storage methods.

- Jasmine rice storage that uses used livestock feed sacks provides better quality
preservation compared with other methods, and the incremental cost is lower than other
methods so farmers would gain more net profit from the storage.
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rnnniinvinulifiinnuenvesiifumdauas gsuduudatnuanidudnifidomieny 80% 417
#n (brokens) Mmunedmdatniidanuenidus 2.5 musuulﬂLLmiummmmmmmuﬁunLLauiaumLuam
Frunndudniifiidemaenglifis 80% Uaned1a C1 (small brokens) Aoiudndrasnvuainitseusiny
ALUNTUURS 7 (NSeMawIdlnd, 2556) (Ml 2.2)

Parts Whalg Hiail Large Small Chips
Kemel Rice Broken Broken
. * W y !

lg L

8 A

7

[

5

4

3

2

1

L

a ' g v oaq v a
AN 2.2 mma\‘u,uamn’mimmﬂﬁa
#131: Bernas (2017)

1Y 1

a'ﬁwaﬁlu‘unum{]wa fanSnadaAUWENVDIIND

Snuarddresiimen fie Anuanunsafeslunisudnaisuen Menin ndunenvesdn Tng
ﬂawamawnaaiusﬂeummimuumumaim (essential  oil) mm‘uavamlﬂumumm 099U 1
Mz fiuEn ﬁ]ﬁwﬂaumaumumv s dudundn svozuanne stoveonmon wasduwdansinaden
I1INABY wart1I@s smmﬁummmmmmm mamamaﬂi‘mm AMNNsANIATIER asellumLdnvn
wu asivilnieanuvesluduaziudndn fie @13 2- -acetyl-1-pyrroline Fanunundausnlud w.a.
2525 HuansaiifiilaseEsauuuaunu (heterocyclic) fnduneuratenaulumenionaurnlnam @
Tudniilienasnuansiananiitosunn (waawaa, 2548; ﬂuaaamimmmamﬂm &, 2552)

a@1519Y 2-acetyl-1-pyrroline Lﬂumiﬂivmﬁlmam pyrrole Fodurawin 5 wlsuid
Tulasiunizegaly QJW‘Uﬁ;‘JSuWA’Nﬂ’]iUE]UﬂUluiﬁliLﬁ]‘ULUuW‘uﬁu (C=N) uagny acetyl in1zfiuasusu
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VlLﬂﬂ‘W‘uﬁ“ﬂ a3 2- acetyl 1-pyrroline Hautinenienmuveavadlaliiia Lummmﬂumiﬂﬁ“ﬂau
Wlsiau sl smesfautRduuadnios uendlafiudunenmaniudunodetmedy vonond
Fuduasiiszimeiouaglidesiafonioogluguasuians muummmmﬂlugﬂmmmiasmsmLﬁ]aﬁmag
TugUreande visnswiliAnmugsenlumsinsgiaseuilufosnedn uenanians 2-acetyl-1-
pyrroline é’ﬁﬁ%aﬁaﬂﬁ'u‘] Ao 5-acetyl-3, d-dihydro-2H-pyrrole  wag 1-(3,4-dihydro-2H-pyrrol-5-
yDethanone Hgnsluana Ais CsHNO uaziianaluanawiniu 111.143 (33803, 2548)

13 2-acetyl-1-pyrroline uananazilogludrienuds é’awumsﬁﬂ%mmaﬂuﬁﬂum LAY
(Pandanus arnaryllifolins, fragrant screw pine) mu"dimmaqm 1 pe/s mmmmu‘uaﬂmiuwwﬂu
Tuwegsninfinuludamendsuszana 10 i LLauaamﬂumwlwaum 100 wh seuitelidniinay
9193 mumﬂ,?ﬂ,uLmﬂumimmmnmlwam (LaauIa, 2548)

Tutligtudgmeruldaiiauevesgunmvasiniesnsalneldsuidssasiouanguilnats
fan Meuanlaznglulseing IG]EJLQ‘W’]%EJEJI’NQIQWJW&JMEJ&JLLa%ﬂmﬂ’lWﬂﬁVjﬁﬁu ﬁnﬁﬁﬂénﬁqmnﬁqm Ao
aunmlsnfioutrvennrasafunasvienmnwluusazaafidseandauuandatu uazndofarsanis
mmemm’mvl,zjaﬁ%amﬂuaa@z:umwawﬂa'nié’hhLﬁmmnﬁy’qumumﬁwam WALNTEUINANTUSINTLAY
e ﬁqﬁmaﬂizwuﬁ’uLaﬁasmwmammmwmamawﬁma:ﬁﬂﬁlﬁm{]mm-ﬁu Haymaaliasiauely
ANAINTINBULE 51‘7@5@1‘14&61'6”%3’1%”’@ Tugun1enIw maedl LazAuRel mmmanmmwaﬁ%am
ﬂuaqmamamnwamuma WA 2 Usen13fe N1sUgniivednensns Lwaiﬁlmmmwsunm
Ty ‘ZJ“LJ@EJﬂ‘UZ‘m’I‘WLL’JIﬂaEJJJLLa”ﬂ’l‘iﬁ](ﬂﬂ”IS‘I/]@LLa gnees mumiLLUiamwLLavmsf\mﬂﬁmaﬂiaaLLa“wmaaﬂ
ﬂmamaﬂmmwmaﬂmammua mmﬂmmﬂmiammiﬂuaﬂiﬂa nsuUsanIn ammnmaaﬂumsmusﬂm
Imarswarszuuladann (st wazmue, 2558)

auwulddnsruiunsdananssuiunmdmaiuieululdondafidmadenmuninvesdn
veuned lnsianizegieddluinuninumen Tagaunsautseandu 3 nqundn fe

1) INFNAVBIFUUUUMSLUANTTUADAINNBNYBIT?

LlWANTIN %50 agricultural practice ﬁaﬂiumumiﬂﬁﬁ’ﬁmamimwmé?aLwiﬂmm’%smLmﬁm
mimiamwwﬂaﬂ ARBAIUNITAUASN Y 114m‘5mamsunmmma NSUANTIU vaneds NsEUIUN1TUgNT7
e °?N§,J§’1ENTL!’J’]EIJ’]’]‘WLL’JG]ﬁEJiJI‘Llﬂ’Ii‘Uﬁﬂ iy YSunauh mumwmuuavLLsﬁm’Lumumamaﬂivmuma
a513uazNsazANaIITNON 2-acetyl-1-pyrroline Tut1 awﬂmmmmmsﬂaqwﬁmﬂwuﬂqnimamm
ﬂa%’aﬁa’qLa%um‘mé‘mmwau(qﬁmqgw wazAME, 2556) lagwuilUsuiuansvoy
2-acetyl-1-pyrroline  LANANAUANNLAAINAS ﬁyuﬁﬂqﬂ TN1TIANITVOIUNAINGR LAZANINUINAON
(N weu UazAg, 2558)

Iua"summwﬁawﬁw‘%aﬁuﬁﬂan s?jﬁiuﬂiuLﬂ/]ﬂlﬁ/lﬁﬁﬂﬁiﬂaﬂﬁﬂﬂﬁuﬁ?ﬁ'ﬁﬂiwL‘Vlﬂ WU’jﬂ‘ﬁuﬁ
ﬂam‘mmqﬂu mmamamsaiwua azauUSuruasueu 2-acetyl-1-pyrroline Tud1a (n i 2.3) lu
Az Tusenideuniioduiuiifiiinnsavanaisven 2-acetyl-1-pyrroline mmmﬂumﬂauq
(Yoshihashiet al., 2004) LLav‘Lummwwmﬂmvmaamaaamuamwmﬂuummnmw Lmaaﬂaﬂmmqﬂuma
vilin1sazanansven 2-acetyl-1-pyrroline wana1siueanly ( mvwl 2.4 g 2.5) aﬂwmkuuwulm
wuieaduiunisugndnaluaiamilevesussine mwaaﬂ‘umvuaamaamumwmwwumﬂaﬂm
ﬁﬂ’]‘WLL?@@@@JG\Nﬂ‘uﬂm&ﬂ‘ﬁmﬂﬂ’liﬁﬁﬂLLauﬂﬁﬁuaﬁJﬁ”ﬁME}N 2-acetyl-1-pyrroline Iummmwmmu
(#nAan wazAmy, 2547) msﬁwa’wﬁw%aﬁuﬁﬂqﬂﬁ'mqﬁu danaliiiuSutaasven 2-acetyl-1-
pyrroline wansneiy druniladunaunainnisiifitedensduanimundeusaiu Tnedlefinnsanis
AnMKINGaNTENINNNTINIZUgN dadutedondndeusinaniey LLavammﬁLaﬁaﬁvmqamiaaﬂim
mmummmaLﬂisuma‘uqmﬂaﬂﬁ 2554 uay 2555 WU ammumu{‘]%amﬂmwamammiauaumi
ou 2-acetyl-1-pyrroline mmmwﬂimmmﬂu Imamaammmvmmwwﬂaﬂaﬂaq danaliiinn1sazay
@n3vey 2-acetyl-1-pyrroline 1NTY (NQWMT wazANY, 2558) uanmnmmaaﬂamma%amwLmaam
WANATSTLLEAD Lmaqﬂqmnmqﬂumuamwmmﬂummuma Tnensudntluaiuiinuduezyiliinng
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a59uarn1TazaNaIINeu 2-acetyl-1-pyrroline WanANeAL 114L°1Jm‘1/jmm%'aﬂ1ﬁwud1mﬁmﬁmﬁluﬁuﬁﬁmﬁu
Vinlinnsazauanswon 2-acetyl-1-pyrroline 3nnninnsrantuiuiinulsiia druuanuavanasesii
naunuwu LN luiAn 1w st U uaﬂmﬂﬁﬁawudwmiﬂaﬂ‘LuLLUaﬁﬁ'Lﬁuﬁuwiw851'@04&1‘[.‘151’@%’1351“3%@@
#3vey 2-acetyl-1-pyrroline mnmﬂmmaamﬂumumum iumumaawwmiﬂaﬂﬂun wmwnw’daﬂiu
meﬂaumuumiaimm NNSEYENEIINRU 2-acetyl-1-pyrroline IuLuamuﬂﬂawnwﬂaﬂiuLﬂmeuw
PaUIENU (ﬂﬂﬂm LasAy, 2547)

Chiang Mai
275+ 24 ppb 'Northeastern
® o Khao Suan Kwang
Loei 335+ 21 ppb

3£ 21 Kalasin

Khon Kaen R
351 +25ppb  Bangkok 348 £ 41 ppb
Suwannaphum

525 +28 ppb

Pathumthani
87 + 18 ppb

South

Amd 2.3 USunavesanswen  2-acetyl-l-pyrroline  Tudnawnanenugd 105 EROVEREIMIERIGR
ypsusewmatnglul 2543
fian: Yoshihashi et al. (2004)

» Experimental field; sandy soil

*Sead prodection ficld
*Dirted conmplecly durisg
npenng

532225 ppb

o Wy seerveit

*Submerped daring
perirg
218 + 18 ppb

: Experimental field; sandy soll

Direct seeding 528 £ 25 ppb
Transplanting 518 £ 32 ppb

Farm field; ctay soit

*Soul Dewrnare wae mastaised
*Excoptional Hield 1= thic aren

388 + 14 ppb

AWA 2.4 USunauvesansven  2-acetyl-l-pyroline  ludniw19nenuzd 105 annvatsunasan
voevanarseslilul 2544
1111 Yoshihashi et al. (2004)
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AN 2.5 LNuILAnIdNsen  2-acetyl-l-pyrroline  U94/19819012910NUNUIIRUATULYA
manziueenileumile gauil 2554
47 Newa warAE (2558)

FLumuﬁuawsnmﬂmwamwmwaﬁ Falufitmaneds miﬂaﬂiuimmwmaﬂu N13Qua
Shwn Fovunedisnmsdanisih N139ANIEINDINNT Uag mi’me’JwLmsmemﬁﬂ WU11 35N19IANTS
LLUa\‘l‘lJan%m\‘muumsa dNaNInoN 2-acetyl-1- pyrro ine upnAsAUlABAITHDL 2- -acetyl-1- pyrrollne
mﬂLLUmmwmmm"LiJ wUasfinunnssuseanunsaivangas (good agricultural practice: GAP) ED!
WUae GAP uazuUasduvsd 91w 1,318 fiegne dUsunaans 2-acetyl-1-pyrroline 91 0.64-12.28, 1.51-
10.78 wag 1.98-11.10 ppm MU (NGuMT hazAME, 2558) uaﬂmﬂﬁagmsﬂgndwgmwuﬁ’u &4
danalndinsasnsnaynisagauansvion 2-acetyl-1-pyrroline LanAN9AY Imamiﬂamwummm Wandl
ANTFLENA1TNBY 2-acetyl-1-pyrroline mﬂmﬂmiﬂaﬂLLUiJmmEJEJNJJuEJmmU (ﬂmﬂm hagAMY, 2547)
aﬂwmvLsuu‘uwu"lmLﬁjummﬂ‘lﬂ,umumaq Goufo et al. (2010) Anuiimsugnluszesdn denalifiviunm
asveLINTign

mwamsm’luuﬂmﬂan LUui‘]mwammaﬂUi nsnilsfidmadenisazauaisvey 2-
acetyL 1- pyrrollne ImwmwLmaﬁmmmamaummm azdnasulvitinisagaualsneu 2-acetyl-1-pyrroline
WNTUENART wasAmy, 2547) HARINMISTIRLIndteennen 7 Tu WilRuSunaeEnsven 2-acetyl-1-
pyrroline Iumammammaﬂmua 105 wagnv 15 geqn wﬂuamwuawmaammLLUmUaﬂ Imamsmm
dluszozndioonaen 14 Ju fisziuanudnvesiu 25 wuRiuns maﬂi“wuuawammawawammm
USunaasmeu 2-acetyl-1-pyrroline miﬂaﬂiuamwmumwmmsamLaauﬂmwmwamwmumum ik
TiiAnnsasslazazauan e 2-acetyl-1-pyrroline ladnin sanswmliluseeslolidemanseny
ma@mmwmammamamwLLaumamﬂummamuam 2 WS (seutly uazAe, 2558) nsnnnsinly
Nufiniliududiatu dwadeusunaaswoy 2-acetyl-1-pyrroline wulfieniu lngaelagninauLiu
Weamuluaniazumthavduasuliiinisadsuazavanansnoy 2-acetyl-1-pyrroline 11nn31 1ile
Waguifisuivaninlilviain anwnnsdathAlisnswaredsunaansnen 2-acetyl-1-pyrroline Tnglu
anmlihunfntinstauuu@onaduuste 4 Su Wuanmdivilitiusuaanswey 2-acetyl-1-pyrroline
wnnimstainaeana @naen wavane, 2547)

wenNdimuinanugananysalvesiiu Fwneissinemsieglududmaionsazauans
nou 2-acetyl-1-pyrroline lnguaainnsanwinnuduiusussiLlsumaziuuslagni1siaisan loading
plot WU MuUTIINUSHIMveIseaneda uaalfen uunililen uagdunidingdinasienis
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WasuulasweaUiunaansven 2-acetyl-1-pyrroline Tun1auin @Ikl s91NUSTUIUVDITINB AT
Wan LagAn pH Jusuusudnidawaludeau (Nuaun wagAME, 2558) 1518941UNTANYINITIANITEN
ansinslasiguusniila dawles uay luiien lunisugndiluansazaty Tuwdlduvilvansves
2-acetyl-1-pyrroline IuLuﬁwﬁnaﬂ‘fu nsnageuluAugam1eg nud luusasyeAudusuasnems
wanshafu LSt sURnaan e 2- -acetyl-1-pyrroline Tussufiuandaei Tumuﬂjmamam ng
Tdsmomnseine ldvilinandauansieiu egrslshiny mil,w:uﬁmmmi wusnila dales wunilidew
LLauLmaLsuawﬂ‘mLuammauﬂﬁmmmwau 2-acetyl-1-pyrroline 1w vauziinsnadeulunlani
uRusutunseanmuntisiy wuin mslddaules Sns1 1.5 Alandudels FiudeLnilidns 6-6-4
Alaniu N-P,O-K,0 #als vinliusunuansven 2-acetyl-1-pyrroline  11nnInsladainessnst 3
Alansumols urag uNamammnma@iuﬂismﬁﬂaﬂaLﬂuamﬁ 6-6-0 Alansuues N-P,0s-K,0 mals 594
fudaines wioBudy (s0dte azAnlE, 2558) uaﬂmﬂumm’mmumm3aiwamﬁ’mmm§wmm 5
dniunisasisansven 2-acetyl-1-pyrroline wummiquﬁmmmimmlmﬂsmmmi‘mau 2-acetyl-1-
pyrroline Tuidndnumnonuzd 105 gsniiariiialdanudasugninluduuimaniy 2 wih diugnsse
omswandlvgdaasunisaiisansven 2-acetyl-1-pyrroline luludn lnogasiidaasumniigely
USunauansvien 2-acetyl-1-pyrroline 1nniu 2 wihaesgaaiunu (@ wasany, 2556) wWANUIT N3
T#oiniiuazodunid Tunsugninnvinenusd 105 fdmingsuns lufinavinliuiunumsvey 2-
acetyl-1-pyrroline 19U (@ATMU WazAE, 2559)

uaﬂa]1m’7iﬂa'nmsﬁwéful,l,ﬁaé’aﬁiwmmmiﬁﬂmLﬁ'mﬁumﬁmﬂﬂiLLUaQﬂaﬂﬁaﬁiﬁﬂwsﬁuﬂ
Lwameﬂﬁmmmimm 2-acetyl-1-pyrroline 8nwanezuuuy e1fildu MsnIUANUTETTuATIEAUET Yi5e
nsAntu wua Fniieuauunasdauasy ma%wumwﬂu fiusanauansweu 2-acetyl-1-pyrroline \de
gefianiiszozeensas ‘mmmﬂuuuLLquuammmamaiu eIt dMSUNTAIUANLMAITATIZES
WUUAGITI finavilbiUSinasanswen 2-acetyl-1-pyrroline Iutuamﬂunaqammua wilsdou waruurliy
Wtuauisreniuier dmdufisvesududwarssonfiuieamuin N13AUALLMASFLATIE LAWY
Annnlu depatinavinliusunuaisvien 2-acetyl-1-pyrroline Iumammaaaqmqm (tlumassed, 2547)
nstauas Wugluuumsinnisuasgndnismsilsiidesasenisaiiauas nsazauansvon 2-acetyl-1-
pyrroline Tuwdada Tngnuin LﬁaLﬁmvﬁumiﬁﬂLLm HnaviliUsunuansven 2-acetyl-1-pyrroline Tu
Sy ﬁﬂLLﬂVl’Nﬁ‘i‘i’Jﬁ/lEﬂﬁﬂﬂ’JWliuﬂUﬂ”IS‘UQLL&WH dmsuusuaalson 2-acetyl-1-pyrroline Tuszez
oty svprsdaseu uersveniuiies wu maqumimLLaamawﬂinmmmwau 2-acetyl-1-
pyrroline Tuidnanas (qmamum, 2546) wazfaHTIENUNIIANBIINITNUAITANG Windaasunsetni
TAwaniinsazanansvon 2-acetyl-1-pyrroline 1nnu Tngnuimswundeunsdiszozsuidadosas laivi
TiuSunauaisneuy 2-acetyl-1-pyrroline Tuwdafiuty (Fnien wazans, 2547) wazdanuinnisidansves
2-acetyl-1-pyrroline Tugns1 1.028 mUL DredueasulidinmsavaudSuaeasnenludriiuinniueeisd
Hodmgy (Mo et al,, 2016)

& o o a v
2. NSUIUNITNULNYINUNITIU A UL UAIAIIUNBUVID

maiuien Wunisdanswilsfidmadenisazauu3una a1smen 2-acetyl-1-pyrroline I@m
HaaINMsAnNTUAULUaIUSINaNEN SN 2-acetyl-1-pyrroline TuseuSuvesdaninenuzd 105 i
Ugnluwdasunfumsng wui ﬂsmmmwauLuaﬁunag‘l,usxas gain filling Tug9781 09.00-16.00 w. &
anuduiusaenadosiusnsnIsdansizinas Tnalutiaaan 09.00-13.00 w. Wudrwafifinisasau
Usunmuansven 2-acetyl-1-pyrroline 1nTy wariivultiuasanludiana 14.00-16.00 u. faturanfiv
anm’a assiuiealutiaaan 13.00 w. Lﬂummm‘mumia auUSIauEsWeN 2-acetyl-1-pyrroline
mmnam Imaﬂimmmwau 2-acetyl-1-pyrroline qumﬁuumamamumswmmmnﬁuu LLaqusmmaqmam
1u5u8 LuamUumuu 50% mmmaﬂmﬂuuumisumaaaﬂl‘UWiamﬂumwmﬂumawamaaf\mmiuau
WiuiAen (fnnen wazamy, 25647) szesaniuiendnn WulasefiinadonsarauuSuimansveu 2-
acetyl-1-pyrroline Tned1afiiien 25 uaz 30 Jundseannen fusuiaarsven 2-acetyl-1-pyroline a4
admiienszes 35 way 40 Su szevanisiuieiivianya fie 25 uax 30 Jundseenaen (afieyay
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WALAMY, 2556) NSAUAEIT1IALATAB19E VI TRans AT A uneusewmelUls Feadsiiuiiesees
NAUNAY (Laauag, 2548)

3. A1FIANISUAINITNUNEINUNISIUAEULUAIANNVDY

miﬂﬁﬂ’amwé’mmﬁmﬁm Afldnrilianuvenudsuwdasly iesnnduneunduansi
sumeldine (waewaa, 2548) nMsannaduluwdn Jutadeiiddyegrmnndenisivasuuazu
a13meu 2-acetyl-1-pyrroline ImsJLuamﬁunwammwmu‘im*&nﬁmimmmm uﬂimmmwau 2-acetyl-1-
pyrroline gan3135n150U mmiawammu 50 a3ALwaLTeE U 3 U Ly miaumammu 60 DI
Wwalded W 2 Ju uaﬂmﬂum‘wmw Uimmmi‘mau 2-acetyl-1-pyrroline LANAINUTEHLLIAINTIAY
S Tnganasnavdaiusneiun 5 Weu fufu nsanmudulaensanuan aansarsnnunesls
An11n159U wazAIsAusnwIdalaAY 5-6 LAou (nNum wazAme, 2558, Taude wazany, 2558)
uaﬂmﬂﬁé’aﬁi’]Emumiﬁﬂmﬁéamiammm%yumaLﬂﬁaﬂﬁuﬁﬂwmmﬁ 1108 1) Msnuan 10 F3las 2)
msluipSasaudniun (Spouted  bed) gaumQil 115 serngaldiea wWulian 2 wisiauiun1svi
tempering uian 30 Wil mﬂuuammmumamauamauammu 50 paFwadea Wi 7 $3lus uay
m'ﬂmmaqamwmeummmu 115 asrwadod uian 2 wifisauiunsi tempering L‘Uunm 30
mmmuuammwmumaLmaqmmmemaamﬂm 110 peALgaLTea Lﬂunm 1 wfinua ALduTes
PruUdenanadlnalAssiu (14.8-15.01% mmmmmum’em) miammmwmmﬁmimﬂmemmsaam
msammaﬂimmmi 2-acetyl-1- pyrrollne (ACPY) finsehnsznnisedes Gas Chromatography-FID
lmmmwmiammwmumsm'ﬁvmumﬁ‘w 3 1A% 2 MUAINU (WITNUNT wasANY, 2548)

USunauansuen 2-acetyl-1-pyrroline IusﬁnL‘UﬁaﬂﬁLﬁu%’ﬂwﬂuqmuqﬁﬁmamanasj'mimL%ﬁ
Tuieudt 2 wag 3 (fAnAm wazanz, 2547) Taewuimnivindeniigumnd 15 sswiwaifos uiu 3
ou aunsaasnramenldinnniimsiivluanimeamaiivies 1.38 Wi wagfamuinnvuzussaiiseiy
daaliiinnsaaydeusunaansvien 2-acetyl-1-pyrroline lasefiudneie (Maneenuam et al., 2557)

‘\]Wﬂﬂ’]i@]iﬁ‘\]L@ﬂﬂ?'ﬁﬂ’]u@ﬁ]ﬂmm?uﬂ?ﬂLﬂEJ’JGUENﬂUi‘ULL‘U‘Uﬂ’]i“\]@LﬂU‘U’]’ﬂUU‘iuLWV‘TmQ6] ‘ﬂ"i]‘i]'EW]lJ
wamamﬁmaﬂ%admwsm ﬂmmwmummmumwammm NLVRNTIULLAE ﬂi”‘U’]‘Llﬂ’]iLﬂ‘ULﬂEJ’J
‘i’JlliNﬂ’]iﬁ]@ﬂ'ﬁ‘ﬂaﬂLﬂULﬂEJ’J‘VIlINa(ﬂE]ﬂmﬂWWLLawﬂQWEJMEJWUEN‘U’YJ W uﬂﬂamsaiwaﬁmmﬂwma ¥NIvVU
LUAAYDINITIVY lmmu
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Inquszasadan 2 Tinszidadeniinansenuienisdnduladaiviniuaznisdisiulasinis
IR NVDLNYATNT

2.1 Mmynzitideiifinansenudensdaduladafivinvesnuasnsifunsmanuduiug
Tadesnunenimvesnunsnsuazinsy Jaduimersugia wastladednudsnunarmsdeans (Nwet et al,,
2017) funsdnduladaiudniveansnsns 1935n153ATIElagLuUs1a09 Binomial logistic regression
Fsnssmduladafivinveanuninsd 2 ngu Ae nguilvisdruinduiufeilagldfulisenaiuas
nauiAvilisenan ddufudsmudensinduladaiiuinandusudsilidedesiauiiu o1
Tned 0 wnwnwasnsiivedviuiliiuvinalisesian way 1 wunvssnsiiiudalisesaieedn
waggiiuiien Jawuusrass Binomial logistic model unuudassfivanzaudmiunisiaszsideya
Tudnwnil %’aamaﬂuaaLLUU?S']aaﬁaﬁmum‘lﬁmmﬁwmLﬁmaamiﬁ@ﬁﬂ%aqmwmﬂiﬁuagﬁunmma%
vosfudsdasy X - FaAuardestiuinensnssedl i waz fauds j uae namesveIinesfilinsiue
B) Faaunsi (3. 3 (Xiong, 2016)

P; = F(Z;)) = F(BX;;) = 1/[1 + epc(Z))] (3.3)

Tnen F fe flendunisnsyaneazay (cumulative distribution function : CDF).
B fa Wsfiwasilinsiuan

A3UsTAIUAILUUTIa8LGID maximum likelihood 1aedd logistic regression aga15a
‘UﬁguqmﬁjﬂajuﬂqzﬂgLﬂumaﬂﬂjﬁﬁﬂaulﬁ]ﬁﬂLﬁ‘USﬁ'TJSUa\‘iLﬂiﬂ@ﬁﬂﬁ Iﬂﬂa’]m’ﬁﬂa%lﬂﬁ] Iﬁﬁﬂamﬂjﬁ (3.4)

eXif
1+e%if

P,=Ply,=1] = (3.49)

NAIINUTTUIUALUUTIEDY logistic 1aeds maximum likelihood &1 9¥IA15UsEUNMAN
anuiasdureimsinduladaiuinveanensnsmuguuuunisinuas g inavesnyasns SN
UszaauAILUUDIa09 marginal effect “ZI\‘ILﬂuﬂ’liﬂiulﬂﬂm’]iﬂ’ﬂmu’]‘\]uLUu‘U@ﬂﬂﬁ@lﬂaﬂﬂﬁ]‘\mLﬂUGU”I’J‘VlLﬂﬂ
Mnfnls X usazda (X;) Tnefidvmaliiadedug asil faunisi (3.5)

AP; aP;
— || all other x constant = — (3.5)
AX; 0X;

Tnefidauusny Ao msdnduladaivdn wazdudsdase wuadu 4 ngu ldun 1) dnvauey
‘1/1’NLﬂi‘lﬂ%ﬂ‘ﬂLLa”ﬁQﬂuﬂaﬂLﬂHmiﬂi 2) dnwaznienieninvesisy 3) Jadednuasugha waz 4) Jadesiu
FIPNLAZNTADENT AILTLNEUALAIBRUNEFILUTUARIRIATIT 3.5
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AN597 3.5 FawUshazAiasuledinlsndinasnanisdnauladaiiudnnveanynsns neldl uuinass
binomial logistic regression

fauls | YanuUs | AaSUEAUUT/MITY

$rUsnal (dependent variable)

STORAGE |[msstmaulaiuimling lo=laiifiu 1=4fu

$fUs9ase (independent variables)

fnuaEnaATY WardIPLURTITOY

SEX WAL IR 1=118) 2=1A6)4

AGE DIEHIHNUMEAN Y

EDU SEAUNSANYILIINUNAN 1=bileiSou 2=Uszanfne 3=tlsen@nyineusiv 4=
WseuAnwmoulats 5=euUsgantull

AGLABOR SIUIULTIUNANYAT AU

FEMALESHARE ~ |#a U399 enamia)a %

MCARREER DWNVSNABMTVILNYAT 0=lally 1=l%

MLABOR ussnwdndwimihasaseu  |o=lily 1=y

INCOME selensaseu uwAl

DEPT wiauasaSou 0=laifl 1=

ANWUEYNINMEN NN

REGION G 1=9auwile 2=Baunan 3=Banlld

GROUP anmunden/gUuuunsndn | 1=yl 2=unistudeurid
3—ymaUssu-T Tl

JASAREA fufivanivesniza 15

JASYELD NANARUTIENLE fiu

BARN sl o=luifl 1=0l

BARNCAP BumsveEeuiiuim aul.

HARMED Fsiuien 1=50REIUIN 2=USHTUAL 3T EILDALAT IS TUAL

DRYLABOR wssnuldmndm 1=usuasaSou 2-ussuniSauasanasy
3=USINUATATDULAZIN =UTHUIN

Uadenuasugia

DRYCOST AUNUABINTT U/

CASHCOST  |sunumstgnimvienszatuan |[unAl

JASPRICE et rmerATiuRe  [um/Alansy

Jodesudsnuuazmsioas

MAMORG siuaun@naantunisitiu 0=lly 1=la

MEMGROUP  |maifudannngannumsns 0=lwly 1=lv

PLEDJON werrsulasinsinhdmn |o=liee 1=ipg

PLEDKNOW  |33nlasansantndeans 0=li%dn 1=34n

TRAINNING el 1oUsINTUand 0=lully 1=Tu

2.2 mytangitaduiifinansznudonsinduladisiulassnsdnigsanses 5. Wunism
AudNiussEmindadeaumen meesnensnskaziisy Jadesersugia wasladenudinunaznis
doens funsinduladisalasimssiihdmmeanunsns 1H8mslmesilnsuuudans binomial Logistic
regression WuRgnfumsiessinsinauladaiuivesnwasnslude 2.1 Ssmsirauladisaulasanis
$rthésanaves s.n.a. @ 2 ngu Ae nguiiirsaulasenisdaingsans @mnau 85 $10) uazlildidnsulasans
Snidean (245 11e) Aaduiudsmufenmednauladaiuimazdusuysiiliseddes (discrete variable) fien
Wiy 0/1 Toefl 0 winwnsnssiidrsailasinsdiingsenses sna. uag 1 unanunsnsiidrsalesinms
Inihdamiees s.na. laeduusdase wiadu 4 ngu laun 1) Shwasmmenmuennensns 2) Jadesu
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Lﬂi‘i&@ﬁﬁ] 3) éhwmzmnmamwmanﬁu ey 4) Yaduanudsnunarnsaeas mNURLIELazAes UNBF LU

LARIAIPNTIT 3.6

A13197 3.6 MudsiazAresueiiwlsidmadenisandulaiinsiulasenisdnihgmie lnglduuudnans

binomial logistic regression

fauUs |Fosus

Ao uefauUs/miae

$rUsnal (dependent variable)

PLEDGING [msstnauladhsalasaimsditingsans

lo=laidhsaa 1=cfr5

$fUs9ase (independent variables)

ANWEUSNNBATNVDUNTAINT

SEX LNARSILEN 1=998 2=1d)9

AGE DIEUIFIUMAN Y

EDU FERUNSANYILIINUNAN 1=Usenufine 2=sendnwineusu
3=sfsonfneneuane d=eyUSaan
5=U3eyeywi3auly

MCARREER DIWANADNSYIUNYAT 0=y 11y

Uadednuasegia

DRYCOST FUNUAMINTT UM

EXAGINCOME  |selausnnipununs vw/msaseudl

DEPT YSunaumiiduniiseu um

AN INMENWURIHIY

BARN msilésens o=lufl 1=q

SREGION allmedals 1=Banl¥f 0=3uq

LABOR FIIUTHIY AL

LJASAREA fufilandvesszAvuele 1=fufivandrvesizdinnni 30 15 0=3uq

MJASAREA ﬁuﬁﬂqﬂ%mammammmﬂmq hﬁuﬁﬂqﬁnuamza 11-30 15 Ozﬁluﬂ

OGROUP ANNWINA DL/ FURUUNIHER 1=umiL-91BuwiEs 0=Bun

CGROUP ANLIAS B/ FURUUNTHE 1=umipudvalu 0=Buq

Jadududsnuuaznsiioms

TRAINNING weaUsINITUaNT) 0=hily 1=ly

MAMBAAC msiueun®in s.n4. 0=lalla 1=l

PLEDKNOW  |33nlasinsvzaemsvietruden 0=li53n 1=54n

s

nguszasAdadn 3 Tinsirnuduiiusvesnsinfiuiiasenunndrivenusa

3.1 MsaTzianuFuRusvasnunndIazn1sIanIstasvanensnslagldnisiTes

NNadY

3.1.1 NN UNIINAGDY

IMNLNUNITNAFDILUY factorial in completely randomized design (CRD) 91u3u 2

1) U998 1: gUwuumsiiudridiien 8 suuuu Ae

- mavivlunszaeuluingldaunug ussedn 8o Alansy
- msiulunszasunaainaulirdeunatannuwazdelumeldauuiney (nseaeu

Wma-ln) ussatne 30 Alansy

25




- nmainvlunszasunatafnauldindeunarafinuazineldnuuinds (nszaeu
thana-i) ussgin 30 Alansu

- maiulunszasunanafnauldindeunanafinuaziagldunuaidmniuussy
91M3dNT (nsraoueImsdni-Ind) ussatna 25 Alansu

- maivlunszaeunanafinarwedounaafnuazineldouuiudy  dmsuussy
91M3dRT (NsrapUeIMTdRI-Lin) U353 25 Alansu

- mavivlunszaeunatafnaumdeunatafnuazddlimeldnuuneu (nsvaaule
wuuiadeu-lusl) U599 30 Alaniy

- maulugemnewanadin ussata 25 Alansu

- MafivkuunesTIuiy

2) Ja389 2: szzIaInISAUSIY 6 S¥ae @D 1, 2, 3, 4, 5, kay 6 WWRUNSAAUTIIN
€929

3.1.2 wiladiinisine
Anwiludivienusd fugunnenued 105 Tu 2 JULUUNIWEN fio

1) msudauwuunill @nslddend wazasindilunszuiunisuds) vesunsgls 511y o
Atwand 77 vt 11 Juiled fuaniuas Sunsansitnasini Jmindeeidn

2) Msndnkuuun3d (lWsunisfusesnsgununsdunsdvesusemelng) veuny

137 duusz egfithuaeil 107 wyfl 2 Trufled duanuas suneansinasiivy Samindoedn
3.1.3 gUuuurasdsansiivhnsinuingdng

Wmsiivsnudnvenuzinudnvasvesdiasiiinsldnuaiwesnunsnsluiiuig
imsfne Tudeans 3 sUuuu fie

1) nsivludeansuuuld dsegfitalasgll Tuiled duanuas s1nevnsinmsiiuy
JwinSoeidn

2) maiuludemnsuuudengd dsegfithuauil 107 vt 2 Tiufied duanuns 61L0e

a

ansinasiuy Jaindesdn vequnealyyd quussan

1y -

3) naiivluthu aegithuani 24 wiil 2 Truiied suantuns Snneansinasiuu
JaninSosion vosunegds 2addum

3.1.4 MIANTUNIINAADY

1) endensiflvwnlugiiisswefiazanunsaiiuiegrsdnlununaass vinistduiin
ANYENNNILNN LATANNWINFINTOUTRIEIRY

o a [~ £ [~ o A ! v Y v
2) AfiunsiiuindmmugUiuumaiuinm 8 suiuudeinaalidnediu sukuuay
3 91 Ingdniseanszasu/gafiussednudentudmsiidenfuszezinaiuiu 6 oy

3) Jufinfeyaiusieiion muszesiainisiiuine 6 seee fie 1, 2, 3, 4, 5, Uag 6
Woundufudrdndeans Tnevinistudindsd

- gungfuaranudulunivus/suuuuiiivin Tngldmeslufined uasiniostn
A

- amuduresimiFen nlaglfiadosinauFuseluss

- Weosiuddudinvesidudvioly waziesiduduanin lnguidiegruudn
Frdenluniiitevheuaretn andudanimn 50 nfu dilunsmnzdeniaglfiafestadnnum u
20 it Fauazduiindwiindrndsdarn nsussifiugunimnsadnlaeUssdiuduinng (udadid
Anusannnid Nt A tugun sl nuevestddauarlisudandatunnd
niifidofimaengdaud 80% veaufniuly) uaziofifuddnin Tngldiadoasnd1ain dauasiudin
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PN 19n U udAT19IAUTNT wardinuAaLenudaluesen antuidudluUseliuiaala
waadrinfidudnumilouresniifiiile dus 50% Tuldveaiiswand) lngldieiosindiviosla 4
waztuiinimindudnisazininedly warthunduanduasidud aaill

Pnrinaudna (nu)

& @ & YV v
Wasigunnue = . . ¢ 4. . x100
Unindegetnaua ity (n$u)
o Jwmindvieada (nSu)
wWosiwudviesly = % o x100
Unindegetnaua ity (n$u)
Tminudatiiin (nSu)
& & 3 <@ LY
WaSLHUANRANN = x100

dhwiindregrsiratomeiild (n$u)
- U3uaans 2-acetyl-1-pyrroline  (2AP) 1ngld Automated Headspace Gas
Chromatography f1335n15984 Sriseadka et al. (2006)

4) ?Jmiwﬁﬂil’mLLUiU‘iQwUENSE’JJEJ%amJJLLN‘LJﬂWiVIWaENLﬁE]WUﬂTmLLGlﬂ(ﬂ'N‘VlNaﬁa
WiruLiguARAYAI3T least significant different N15gAUANULTDIU 95%

3.2 MslaTzianuFuRusvasnunmdIazn1sIanistasvatnunInslagldnisidecs
41529

MMMsITAlEnasHATIAAsLas A TeTRedes wud1 Huusiunan N IAIINESEILNTS
Fovedusznaudie 3 Faudsvdn Tiud eutuivedidus uasesdusiveda (Taan, 2547) dausauys
A lUves e AR eRoslinAuveLnMETIINR (@aTiidedm, 2508) datu aummdmilddu
wdsaal (independent variable) TumsAnuadeidsl ¢ sauds Wun aumenvestm (TaanuUsuasans 2AP)
Wesiudgudni mmdy uaziesifusviedld drusudsdasy (dependent variable) Wuiladefiiedoatu
Aaunmdnazwleandu 2 nqu fie 1) Yadevmnaimumenm laun sweuazanugwesdan dnvazvasd
2 (rgernity sfismesTanligudeens metwenilies alinvostaguasm sinvestagtieds sinves
Sagvinfiugs dumiafids wagnstiuasen 2) Jadedunmstansveansasns W sULuunsfiudnm
suuumsinSenszasy mnuAvesslddans 3BmAmseilasredsuasvesidud Wisuifisuana
uanisesAadsusazngulagldnmsiinsieianruuUsUsau (Analysis of Variance: ANOVA) uazafiafl (-
test)  dmunisiieneianuduiusvesnisiniiuivaunimdilasldaunisannsauuulndn (Tobit
Regression Analysis) \ilesanduusmudimanszanewlumdamanis lneneasiBonfudsililunsdn
uanssansed 3.7
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P Y °o a v Al = v & v i Y
M990 3.7 G]’JLL‘USLL@%W]E]SU’]EJG]’JLL‘USV]I“??L‘IJMW?ﬂ‘lfﬂNaéﬂmgﬂLLUUﬂ’]iﬁmLﬂWUﬂmE]QMﬂ’]WGU’]’J“UENLﬂWSﬂi

deyanual

|Fofuus

[vine/Aasueiauys

fauUsniy (dependent variables)

2AP AUVBNUDIU T nsAsuwUaanaEns 2AP GUENGU’I?J‘WLﬂUELu‘ENQ’N?JENLﬂW'iﬂi
Slenamiuly 3 ieu ()

HEADR Wasiududn mquaauuﬂaqmamummmnmLﬂuiuaﬂawuam,ﬂwmﬂsl,manm
HulU 3 e (%)

MT ATY msmﬁ'auuﬂamam%umaqﬂﬁnﬁLﬁuiué’jqawqﬂuamwsnmﬁanm
HulU 3 e (%)

CHALKY  |[Wesdudviasly nswasuwlaslesdusviadavesd Wuludmseanynsns
Slenamuly 3 ieu (9)

$LUs9as2 (Independent variables)

YJadameumenin

LEAKAGE  |m1s5hdu 0=li§78u 1=5Fudntes 2=57Fusn
SUNPRO  |n13duan 1=fiduliivgviiofTmudusunbinudsans 0=lsfl
BIYPEL  |wllavesianlagiudean 1 1=fiufiu 0=Bur|

BTYPE2  |wllnvevianlsigudwn 3 1=yw/iu O—guﬂ
GROUDUSE1|nsltUselemianndsans 1=pondnd 0=duq
GROUDUSE1|nslgusglevuanndsans 1= Lﬂuaﬂﬂim/tmaaﬁmi 0=ue]
FTYPEL  |viavesianyinitugs 1 1=Fiaius 0=ue

FTIYPE2  |vliavesdanviivugs 2 1=nsuies 0=Bur|

FTYPE3  |wilavestamyinitugs 3 1=Au 0=Au"

WTYPEL  |vliweeiant19e 1 1=dend/duln 0=Buq
WTYPE2  |wilimeqiandnegs 2 1=Fan/Ju 0=due)

FHIGH Araesiu Ay [wns
U99A1un39aN1590uNENINg

STORM mMsTesiunaUAy 1=50i1 0=lsisasiiu
STPLACEL |aonufiviudna 1 1=fufinefuseutu 0=3ue
STPLACE2  |aemuiiiiudm 2 1=fsdluih 0=Buq
STPLACE3  |anuiiviudi 3 1—€J’amauaf1% O—Suﬂ
SCARRANG1 |[m3dnisesnseaeu 1 1=9us Wouriu 0= a‘us]
SCARRANGZ |m3dnisesnszeaeu 2 1=ausalideuiiu 0=9 U
SCARRANG3 |n139nisensvaeu 3 1=70UR U 0=019
STYPE2  |wlavaenssaeu 2 1=linseaeutls 0=3uq
STYPE3  |wllavesnszaou 3 1=Wnszaeuamnsdnd 0=due
STYPEA4 YiaUDINTEADU 4 1=l¥nszaoutu 0=Aue
STYPE5S  |wilauesnszaou 5 1=Winsvaouthena 0=3uq
FREQ arafivesmslidmng Fuanisions

vunewn: dnslulsafu 1wy sen un sy un Wudy
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ammmmma’mumiﬂaﬂm’n Lmummawwmmivavnmmvmsrrmmammmjumaaﬁunwmmvauma use
luwmmmimmimmmwmmaaﬂ‘umwsﬂimmmmmmqmiammummuﬂmmw muumwammqﬂam
mMsUnEIeunsnsiaiuimiimnzautunensnssedu Unvgandi WIRKUNNYAINT e
wunaduSnwtlilnun T wazida i L@JauﬂﬂﬂmaaﬂmLiJaiLéuummwmqq LLasazwﬂmmmﬂmwm
7 WouwdndinseAunedeiuavnanismnd vy mstesiudnslulsaiu BnsdnSensyaey
vidoussgdamiild Tnsmzinuasnsiiuimennedliiedusdaiusasanudffuisnsiadiu vie
ussyasildlunsiiusnudmaentesiidmansenuson s asAnssenvesdmiLs L

aaedt 6.7 wasnuuazdaymiguassavesnisdaiudng Suunaiugluuunisudnuas Tnguszasd
Y8INFIAAUIT
F18M3 AN NHINGDUNIHAR aguszasamanutn | sau
wely | vausnu | lidu wnuld
Il | Buvsd | drmalu | Hew )
(%)

Yawnlunsdaiudin
T3ifitan 9383| 9630 86.44 92.53 94.19| 9331
MINHIVBE R 0.00 0.00 3.39 1.15 0.00| 061
Anglulsaiy 432| 185 6.78 4.60 323 395
HufTanut e 062| 000 1.69 0.00 1.29| 061
AT wazgUassmlumInndm 123] 185 1.69 1.72 129 1.52
nshsweusAsfuNMsIaiuin 3620 4537 333 29.31 3758| 33.23
mMslSnwmiseuIamsIaiudm 2331|3056 6.67 17.82 2803 | 22.66
ThdeiBnwinwInsedudndunsiaduin
VTS ALY 000| 286 0.00 3.13 0.00| 1.25
msiiuihylvtiaanwisdadnliin 51.22|  60.00 25.00 62.50 47.92| 53.75
SULUUMSNUSNAesnT AN 244 571 25.00 6.25 4.17| 5.00
MRS LNTEEU 4.88 8.57 25.00 6.25 833| 7.50
W/NSMINNTM 26.83| 20.00 25.00 12,50 31.25| 23.75
mytasiuidndngtnlugans 1463 286 0.00 9.38 833| 875
wasryslumsdaiuim (%)
UsyaumsainuLes 4345 4398 55.41 47.64 42.80| 45.30
DIAATININNUTINY T 3596| 3508 3378 32.36 38.52| 35.34
U513 MU/ NSNS/ NENEAINT 749| 1047 541 9.45 7.00| 827
NENINTIEBWANBUTNY 375 105 4.05 3.64 195 2.82
Wwihfivesse/s.na. 936| 942 1.35 691 9.73| 827
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vounuAINIFIDE 2 adt Aeadedl 1 drssemienmsdafvinludmsusvaina Ldoundiniduien
Tnaifiushegsintiadiouunsiau 2561 wazadsil 2 wdmnmsiaiudnaded 1 Ussana 3 deu e
PIUMEFULIEUTPURPUNG¥A1AN 2561

AUANT1MBUNLAAIUAINENNLINFDUNTHER

4

HANTIATIEVAMAINTIIBUNEANUANINKINABNNITHER WU NuRTNSTIUanTIBunTelu

ﬁuﬁmﬁmuﬁLLuﬂﬁuﬁmawﬁm’fnﬁé’mLﬁuﬁﬂmmwﬁﬁam ﬁaﬁLU@%L%uﬁﬁu%’nmﬁamﬂswmm 71.67%
way 34LﬂaswummmﬂuaaﬁamLaamwm 26.11% aamﬂaamumamﬁﬂﬂmmﬂmm%mwmaaﬂuwm 7
%qawwwaﬂuwummﬂmwmwmﬂswﬂaﬂmaauma TiaudrAglutaenseuiunsnngn sz A
awnmﬂmmqummaamﬂﬂmﬂﬁlmmmwmmyaumwﬂqmmwum uaﬂmﬂuumwiﬂiﬂquuaﬂmu
miz:hawammmﬁﬁmﬂ’]’ﬁLﬁﬂaﬁ’UﬂiaﬁLaaWﬂﬁLﬁuLﬁa’ﬁ’mﬁmm audadeulosiunsiiavioslaludiven
) mim‘ULﬂmﬂau‘UNL’JmaﬂLLﬂ‘UaﬁﬂJ’l’J mma’tm"daimumwaﬂﬂumeﬁwﬂﬁiamamimmsmvmmmum
Peluiu Aednlay °vmUmmwaﬂwﬂmﬂaiwummwnammu,a siodiutnun niu fajuwa
msﬂﬂmLLamIvammmmmwmaﬂau'«mLﬂuiuaqawaﬂuaal,ﬂwsﬂimﬂanﬂmmauuuaaummuummw
mwmmnamu ”Lu‘ummLummmwmumawnmmwawaafmLﬂuiuaaawnwﬂulﬂ 3 Lmuwmﬂmwmu
lagvostameNnyaanasstana 0.88% NANNTURATUSEINM 13.59% aeUszann 12.71% 39
mmsﬁwmsﬁnuaumﬁmmLﬂwmﬂﬂuﬂqﬂﬁ] fuitnsdsuuadliunnssfusntn dmTuamun NG
FrUAATEN HANTIATIEUSINA 2AP et nuTSuna 2AP vesinennsasuradluiiuiiunindy
ﬁLLuﬂﬁumﬂ’jwmiﬂaﬂ%ﬂmauwaﬁ"’ﬂﬂLLavmiﬂaﬂ%ﬂauauuvaiuﬁuﬁ%aﬂizwwu pghalsAmuniends
amm‘umﬂummq M5InUTIIA 2AP 20901 IANUANNKINTDULAL TULUUNTHEANUTIUSU 2AP 4717
MU aiuumamumimmﬂmaﬂu (M15197 6.8) Hes9NUTU0 24P FxanaIRINTEETIAINISTAULES

amaqamamﬂmLLmﬂ’ﬁﬁ]mﬂummaumﬂumauw 2

M19197 6.8 AUAINTIIMBNNEERAXNITIUAIULUAIANAINTIIVBUNYATNTHIBEN TUUNATY
anmwandeunisuanuas nguszasdnisdaiudng

ANNKINADUNITHER ngUszasanisiiud
AT ytiey yauszmu Taisiy wviuld 391
vl | Bundd | dhavialu 1w Y

ﬂ’J']ﬁJ"‘i"llu (%)

nsduiiegeniai 1 1355  13.72 13.44 13.66 1350| 13.59
nsduieeensadt 2 12.62| 1276 12.90 13.02 12.36| 12.71
% nswdsuudag -0.93|  -0.96 -0.54 -0.64 -1.14| -0.88
wWasiduddudig

n1sdudeg1eadadt 1 68.89| 7167 63.51 69.15 68.76| 68.96
nsduieeensadt 2 60.66|  64.12 55.29 61.17 60.76| 6098
% nawAsuudag -823|  -1.55 -8.22 -7.98 -8.00| -7.99
wWasiguddaiin

nsduseeene 1 29.52|  26.11 31.70 27.62 29.61| 2858
nsduiieeensadt 2 36.08|  32.92 10.33 34.55 36.50| 35.51
% nsiAsunUas 6.56 6.80 8.63 6.93 6.93| 6.93
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A1519% 6.8 (510)

ANINLINRDUNITHER Inguszasdnsiiudng
AN utinely yausznIu S wiuld 59U
vl | Bundd | dhavalu 1w Y

wWasidudiiagly

MsgudeEensd 1 1.46 2.11 261 1.81 184 1.82
nsduiiegensaft 2 256|294 5.28 2.79 339  3.06
% naiUAsuuUas 1.10 0.87 2.70 1.01 1.55| 1.25
2AP

nsdudegnd 1 0.24] 030 0.25 0.26 0.26] 0.6
Msduiieg1easd 2 0.14 0.15 0.15 0.15 0.14| 0.14
% nsiAsunUag -0.10 -0.15 -0.10 -0.11 -0.12| -0.12

w1 nMsduitegnimventravennInsluuifnwuazn AT zvigunnd R luresUjuRnig

AuAmdBNNEENNAN inALAzILIANLTIIWIZUgN

dofinsanaunmdnmuniiang nui d1veundluaadanuldiinnutuviiiy 13.28% §
LU@%L%uéTu‘ﬁnﬁ’]ﬁam Wiy 64.99% luvaiefidrvennzdlumasaumionas Saunansdinuduly
WanT VLY fwinifu 13.82-14.03% Fflesidudsudiedeussana 73.72-73.82% aqmmmmﬂm
Failesduinnutures e auuaﬂmﬂasvnummnamwmmJ 14% nnsadATALTUAINT

14% gylnglse LLauumiLmeﬂmmu(Pen et al,

2007) Immummmmwmamm 2 NAINIS

Fafvludsmevdeanuiiivinvesnunsnsdloriuluussana 3 Weu wuin aunmdrmenuzd ves
wnwasnsluwadaumiefiuunliufinitlugfinirdu nande TWesiduddudnianatasivesiduriedly

Weandnluginiadue (m3199 6.9)

Gl']i’N‘VI 6.9 ﬂmfﬂ’IW“UW’Jﬁ’eJllll duay ﬂ’mUaUuLLUammmwmwmmwsmmamq FWUNAIY
ANTNLIAADNATINES nummavmmmwumwwﬂaﬂ

f’]iiu.ﬂ']W"U']'l LUSRNNAINIA Ltﬂdmﬁu%uﬂﬂﬁuﬁtwwﬂgn
Sanuwile | Bawnae | Bawld 1an nans | vy
ﬂ'J']ﬁJ"‘i"llu (%)
nsduihegunsed 1 13.82 14.03 13.26 13.83 | 1352 | 1334
nsduiieeensait 2 13.29 13.12 1231 1310 | 1257 | 1236
% naiUasunUas -0.53 -0.91 -0.95 -0.73 -0.95 -0.98
wWaslBuddudig
nsdudhegenedl 1 73.82 73.72 64.99 70.83 | 70.12 | 64.82
nsduiegensait 2 68.30 64.72 57.03 6387 | 6114 | 57.08
% naiasuuUas -5.52 -9.00 -7.95 -6.96 -8.98 -1.75
wWasiduddnin
nsduihegenieil 1 22.80 21.41 33.60 2504 | 2710 | 3458
n1sdusieg1ansad 2 27.70 28.43 40.91 3113 | 3493 | 41.17
% mawAsuulas 4.89 7.02 7.30 6.09 7.84 6.59
wWosidudiagly
nsdusegna 1 1.91 2.01 1.64 1.83 1.68 2.12
nsduiieeensadt 2 2.70 3.53 2.81 337 | 261 | 345
% nawdsuudag 0.87 1.52 1.18 1.57 | 093 | 1.36
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A1519% 6.9 (510)

AnAING17 MUINIUNINIA wisnuueiyiinizUgn
daumie | darunang danuld 1an nang gy

2AP
nsdusegnda 1 0.29 0.25 0.26 027 | 026 | o024
MsduiieE1eas 2 0.16 0.15 0.14 0.15 0.14 0.14
% msasuulas -0.14 -0.10 -0.12 -0.12 -0.12 -0.10
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a
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ug awuLﬂamummumamwamLLavLﬂail,ﬁvumsmuﬂaamaﬂﬂﬁvmm 64.82% uay 34.58% AEAU HANT
Anrgidofifudianuturesinvouss aﬂauLLa“wmﬁmmf[,ummma ganuiiiunuinuturesdn
muuwaﬂauwmunﬂmmmwumi:uLLfﬂﬂmaﬂumnuﬂLaaaﬂiumm 13.30-13.83% luvnsiinrutundans
fafvimludsmafuszering 3 Weundmndudegnetnadiusn wuin anudundsnsdaiuing
anaIUsEM 0.73-0.98% Sainwasnslunng fufiiinisudsuuasauduvestliunndrefuuintn

(#15797 6.9)
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Naﬂ’ﬁ’JLﬂi’]%‘ViﬂiMﬂ’]‘W‘U’TJW’WGUUWWWUVIL‘W’]‘”‘Uaﬂ‘?J@QLﬂ‘lﬂGﬁﬂiWU’NLﬂ‘t‘miﬂiﬁ

q
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ANy AdIMSuINAsT NN Tte et e Usgnaude Wesidudautu wWedidus
fud1 Wesiduddnin wazilesiduviasla GTich]mﬂwwsﬁwaﬁy’q 4 gruiinsidsundasfiduiusiu Tne
mmsuwunwLmnvamamiumsammuuLﬂaiwummwmﬂumam 14% mﬂmwmuiul,mamnmmﬂ
14% LuamsmaavummumwvmummmLaammumﬂmsalmmiwmmeLLavwﬂmnsuu Iuéumvmmiasm
Admnudusng 14% ﬁ]mﬂwmLUﬂuLLaummﬁLmemﬂﬂmumuﬂu (Kumar et al, 2018) AaauFad]
mmauwuﬁﬂuqmmwm'gm Wosiduddudnn LUaimummaLLaxLUa'ﬁwummalm Tnenn51971 6.10
LLﬁﬂﬂﬁWﬁMﬁMWﬂé%mﬂmﬂ’]W‘fJ”]’JﬁWM%JUﬂ’]i%EJGU’]EJﬁ’jﬂ 4 ¢y nulesidudaudn LU@%LS‘fjuﬁnﬁn way
LﬂaiLmumwaa"Lsumawamwuﬁﬂuiuivmm mulmmnmamimﬂmmwm’mﬂumw 1 adaft 2 uwazms
LﬂaauLLUaaﬂmmwma Iummmmamamwuﬁiumwmﬂmuﬂmmmwmamuauﬂ Tunsinanududin
aded 2 fauduiusiu LmmsL‘UaauLL‘Uaqmwmuﬁmﬂuuammwuﬁﬂum‘swaauuﬂammmwmﬂumu
5u6] UV GRIERTREE mmm%’mamvaﬁLﬂwmﬂiﬂmﬁmLﬁﬂué'qmﬂﬁmm%uﬂivmm 13-14% anaq
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= v o g i N o a
#1979 6.10 Gni'mLLa@QaWﬁNWuﬁigﬂ'J’Nﬂ’ﬁLﬂaﬂuLLUaQﬂmﬂqwmqawaﬂuga

Auls anuduluadadna | % dudn| % dvin| % Hedly
aund12a5ed 1

AuFuluLdnd 1.0000

% AUL7 0.1083 1.0000

% 13%N -0.1373* -0.9503* 1.0000

% Yipaby -0.0314 0.1454* -0.1333* 1.0000
AN d12a58d 2

AuFuluLdndn 1.0000

% AUL7 0.1704* 1.0000

% YN -0.2213* -0.8034* 1.0000

% vioalal 0.1624* 0.1730* -0.2210* 1.0000
maﬂ?iauuﬂaaqmmw%’n

aruAuluEndn 1.0000

% FUT -0.0280 1.0000

% 139N -0.0271 -0.7378* 1.0000

% viaglal -0.0727 0.2673* -0.3690* 1.0000

MUBWA: *p<0.10; **p<0.05 Wz **p<0.01

u1: MnnsguiegiIeNtzivetnwasnsluiuAnwkarnsinszinun mdnluie s fusinis

anmuIndeNvatdRiunIsiuRBuLUaIRIA NG

ANLANENIYBIAAN MY IINANNLIRdENYBed e THuA M135IT SuawFenstiauas s
THusslomiligudsan wazanudlunislifears wuin anuivesnsldduandafinadonisideuntag
i lursiinsudsusaseududnieuusatienuuandatumudneagnsituredais
Tnedeansiifimsadumnniuunltufiasshlfanutuvesiriudenvennzafidoiiviiutu venanduds
afisfudntoniivofifuddnredliifiutunniian uarnisdsuulasauvevestnveuusads
uansnsAumudnaEnITTuresmaznstuanuiy (3197 6.11)

715197 6.11 N15WABULUAINNNINTIBNNEE THUNAILANINLINSDUVDIETIR

ANINKINTIUVDIEIRN mMaAsuulasnanInga (%)

AU Aud2 41%in el 2AP
mM332Tuvastisand
13J'%J’J%3J -0.57 -8.03 6.99 1.02 -0.12
%ﬁ%mﬁnﬁaa -0.54 -7.39 5.38 32.05 -0.07
%IJ’ZJ‘%QQJN’]ﬂ 0.25 -71.92 9.23 1.30 -0.07
P-Value 0.01%** 0.97 0.57 0.07* 0.07*
nslauseleviannsue
T3 unndewieti) -0.62 -8.49 7.18 1.21 -0.11
Tasusuananaulil/dnu -0.48 -7.55 6.75 1.33 -0.14
P-Value 0.20 0.33 0.63 0.81 0.08*
nsldusslenildgiudang
Taile -0.52 -7.43 6.65 1.10 -0.13
AONER -0.52 -10.00 7.14 0.87 -0.11
\AurelazUnsalinuns -0.59 752 7.23 1.89 -0.14
P-Value 0.86 0.10* 0.84 0.24 0.32
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A1919% 6.11 (510)

ANNUINFONYDIEIRNS nswasuulasnun1ndng (%)
ALY futng 419%in ingly 2AP
auilunisldenns
0-2 dUn i -1.46 -12.26 8.30 0.44 -0.12
1-2 U -1.97 -15.27 7.05 1.44 -0.12
1NAINEBIABY -2.10 -13.22 6.34 0.84 -0.14
P-Value 0.84 0.74 0.66 0.48 0.74

NUYLNG: *p<0.10; *p<0.05 wag **p<0.01
u7: MNMsguiegtmeNtEivetnwasnsluiuAnwkarnTInssinun T luie U fuRnas

anwazenen nYsasiunsiuasunlasnanindga’

A151991 6.12 LARIAMAINT1ITIUUNAINGNYAENIINIBNINYDIEeR19 LAlA ANNEDLdmIa
LLaﬁamié’mué?amw’%aamuﬁLﬁu Namiﬁﬂmwud’]ﬂﬁiLUﬁsuﬂmﬂww%nuamﬁvLaiL.Lmﬂ@mﬁ’ummmm
GAURRGEDER LLmam‘LmﬁmmmqLLavmianwummwﬂﬁmwmiﬂ,umammmamvaLLmnmmu Imamam
ImmummamﬂuwumumLLu’JIuwmwmum’mam vAndan159aLA U (-0.61%) amaqmﬂmnaqhgmm
Lﬂuwugwsawwu (:0.29%) vieanuitifiudmiilildoniiu (:0.36%)

M19199 6.12 NMsUABUMUAIAMNINT1IVRNNEE TWUNAINENYUENINEAINVDIER

ANBAUENINIBAINEIR9 mnﬂﬁlauwm@mmwﬁn (%)

AT fiudn 4199in ioaly 2AP
ALEIVDIHIR1991NNY
o8N 1 1UAT -2.07 -1.77 7.48 1.96 -0.11
UounI 1-2 LWAT -1.50 -6.80 5.60 0.94 -0.13
1NN 2 LUAT -2.17 -8.74 7.00 0.96 -0.12
P-Value 0.51 0.31 0.35 0.17 0.51
Faaldgrudsary/aniuiiiu
L/ ladlfenitu -0.36 -6.98 5.93 1.09 -0.11
NuAU -0.61 -8.32 7.18 1.34 -0.12
Nuyw/fiu -0.29 6.31 6.14 1.10 -0.17
P-Value 0.10* 0.33 0.53 0.92 0.12

WaBIR: *P<0.10; *p<0.05 kg **p<0.01
flun: nnsduinednsimesnravennunansluiuiifnwuasmainszinunwdluesufohinag

Y- o a ¥
FJULUUNFIANUIINUNSUABURUAIAATNYID

ﬁ‘ULLU‘Uﬂ’]ﬁﬁJ(ﬂLﬂ‘U°U’]’J°ZJENLﬂ‘lﬂMiﬂWl’JaS’]ﬂuwuwﬂﬂ‘w’lLLG]ﬂG]’NﬂUG]’]@JﬂZHﬂ’]ﬂLLauiULL‘U‘Uﬂ’]iNaW
suqL:uamLLuﬂmquaEJuLLUammmwmwamuawmw mwmumawnmm ammﬂuimaﬁmwummq
mwmuuLLuﬂumaﬂaqmmm’]mwmmmmmdmlmmwu LLauﬂ’ﬁL‘UaEJ‘L!LL‘LJ@QWJ’]@J‘UUENLLGIﬂG]”Nﬂ‘LJG]’]ﬂJ
5ULLuumiﬁmmu R0 LmﬁmmmﬂusmLlfu‘umﬂmLLav‘LaﬂivaaumumLLquwmm%uﬁmﬁlvamaqmﬂmﬁ
ﬂ’]iﬁ]ﬂLﬂU‘U’DIG]EJﬂ”IiSLﬁﬂizaE]UUEJ ﬂiuﬁaUE]’]W]iﬁG]’JMS@ﬂi«»ﬁE]UuWHa TummmmwmﬂimmLﬂumﬂm
“lsumvaa‘umu:uLLu’ﬂu:ummmwm’m‘vmmwmwmmmmLﬂummﬁmsa‘u ﬂanﬂamﬂaiwumﬂmwmu
ﬁuaamammmammﬂu 2.47% waﬂmwmumm 0.67% WAYAINUNDUIBITNIVSBENT 2AP  anadlies
0.05 pg/e wazanastiosninsdaiusiedseu amﬂsﬂmumamiwmEmﬂmmwmmamvamuamum
AUty wun ﬂmmwmmamuammLmﬂ,umu TuEJamwwswmﬁmuLLaummﬂuaﬂsamu 14l
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memmuamauuﬂmﬂmmqaam 'VTlI’]Em@ﬂﬂ’]uW\](ﬂLﬂU%WUIMﬂﬂ?WNﬁNWUﬁﬂUﬂ'ﬁL'UaEJULL‘UﬁQﬂﬂJﬂ'IWGU’n
LLG]i‘LJLL‘U‘Uﬂ’ﬁ’ﬂﬂLﬂ‘ULLauﬂ’ﬁﬁ]ﬂﬂ'ﬁiuﬂﬂa’]ﬂllNaﬂﬂﬁﬂm‘f‘ﬂﬂ/\l‘m’l‘ﬁauﬂ\l ZALANAINAU (WﬁN‘W 6.13)

A15147 6.13 nslsuniasnanndvenssd Suunmugliuunisdaiudng

sUnuUNIsIAAUE1a mmﬂ%uuﬂammmw%’n (%)

AT fudnn | 4199n fioqla 2AP
anuiiutroavieuusa
Tutu -0.39 -7.83 5.16 1.21 -0.10
fufireiuseutiu -0.40 -7.08 6.91 1.06 -0.12
geaslutnu -0.62 -8.39 7.18 1.42 0.12
faansuania -0.45 -8.32 7.36 0.68 -0.08
P-Value 0.43 0.84 0.88 0.95 0.46
mssasiiudearstaufiudng
11]580‘17;14 -0.43 -71.66 6.84 1.72 -0.11
SN -0.61 -8.21 7.04 0.97 -0.13
P-Value 0.10* 0.57 0.84 0.14 0.12
A39AL3ENTTEDU
LNNDY -0.64 -8.36 6.87 0.81 -0.12
’JNLLuU(ﬁyJﬂ%’auﬁIu -0.71 -10.38 11.89 1.85 -0.12
MR lideut -0.30 -6.49 4.51 0.64 -0.12
MU DUNY -0.47 -8.20 7.05 1.67 -0.11
P-Value 0.27 0.57 0.05%** 0.41 0.99
sdwuunsiu
LNNDY -0.73 -1.57 7.07 0.86 -0.10
Teinate -0.57 -8.40 7.21 1.01 -0.12
Tdgeomsde -0.26 -9.06 8.12 1.11 -0.10
ldnseaauthu -0.80 -4.26 2.47 0.67 -0.05
IdﬂizaauﬁwmamizaauﬁﬂLlfﬁﬂ -0.33 -6.72 4.97 3.56 -0.16
P-Value 0.08* 0.61 0.34 0.03** 0.09*

ANBWR: *p<0.10; **p<0.05 Uay ***p<0.01
iyn: ammsaumamqmmamvaﬁuaamwmﬂﬂuwumﬂmLLavﬂmmﬁw ginunMdluieaUfuRnag
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Time (T) 5(4) 198.96 ** | 20.54 ** 8.53 ** 731.26 ** 5.64 | 1051.66 **| 0.4566 **
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Wunauandnuurmsgunmuasiua 24P Tuihnfudnvasifuuusauanmuwndenldioe ns
fansfidaudionanssuaufnssuiunmdaiuieadudmalaensdednuasdngn (Bao, 2018) Ing
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v o o0 o e A o ' P aad 4 o - = = ' a v
NUGLNE: fhdnwsimtuluanusfmieusulansinlaieiunadfinanudesiu p<0.05 WaSguneuAeaenle LSD

M19199 7.4 Yduiusveansiiudludsldludn 2 vda Aszezaniuinwiuig 6 Wweu

yfiad1a | sreziaan Tunasdnn anudy | Wesdud | Wesdud | Wedidud | Usua
(Fow) | aaumgd | maadu | d1awden | dudin | viedld | wéevin | 2aP
F1Buv3e 1 2731° | 1003 | 1284 64.94 | 228" 3144 |0.475 "
2 3219 | 1096 | 1277 7530 | 337" 20.10 ° [0.184
3 3185 | 1090 | 1233° | 7800" | 339" 16.11 " [0.240 ©
4 3190 | 924° | 1327 | 7348 | 275° 2326
5 3192 | 1027 | 13287 | 7328° | 282° 2283 [0.150
6 3171 | 1042° | 13520 | 69.09° | 214° 2756 [0.147
F1avhly 1 2706° | 1021 | 1346 | 6101 | 087 | 3496 |0.281
2 3248° | 1114" | 13.15° | 6762° | 083 | 2838 |0.178 °
3 3325" | 11.06 | 1252 69.44° | 130" 2556 [0.147
4 3229 | 927°| 1346° | 6455 | 104" | 3157°
5 3208 [1038° | 13.42% | 6447 | 1107 | 3292|0148
6 3138 [1040° | 1375 | 6183 | 068° 36.82" 10130

v Ao o e A o ' T w aad A o A a a ' a v
NUYLNA: fhonwsnmtuluaauifmiousuiansinlaimeiuneadfina ey p<0.05 Watssuieuaaaenle LSD
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s

Ujduiusszningidnmafvinudn 8 suuvuiuszezainsfivinuinuiinisifiunesd
soviian Weudl 3 wazd mafivluganiieiieud 2 flguvniiedslunesingsiigaindy 34.58 34.25
uay 33.75 esrwaldua sudiiu mafiusenszasudoindoulmifiou 1 3 uar 2 uazmafiuly
nszaouosdn lndifeud 3 umwmuiuﬂawnawamwnfm 11.52% 11.35% uag 11.35% Aue1dy
ﬂ’liLﬂUsﬂ’l’ﬂ‘Hﬂi”ﬂaUﬂSLﬂa@“UIWJLLauﬂiuﬁ@Ua’ﬁﬁﬁﬁGl’ﬂﬁwLfﬂ@u‘Vl 45 uaz 6 fenarmduinidenas
fign druefidudsudng Wodduiesliuasilofdudiudninmuindimusunulusandouiiiu
Snwlasosidudsuinannismnesiidngsiian (7854%) ustlishstumaivlugsmiiowazsnsiivlu
nszaputhnaludil 3 ou WanaAvdnlunsrasuemsdniing 6 ou fefidusdveslusiiian
(0.81%) wsilsisisfumsiuluganidied 6 Weu msifvlunszasudenvuindeulmivaznsiiunesd 1
Wou FBnsfuuumnesit 3 ey Tivesifududarindniign (16.44%) udlsisafunisfivlugandied
3 iou uanfulunszaeuinnaluil 3 Weu dauvimans 24P wuhmaivlumsaeuonmsdnin
waznsTaRUTMaLing 1 ey ﬁmqﬂﬁqmvhﬁ'u 0.543 uaz 0.526 pg/s MUY (1151971 7.5)

Uiduiussrrinsaiind1niuTnafvwerssasanfvinednn wuihgamgiuagannduly
nostnreuttsfienuuususluusazifon Piluiivuuumneadioud 3 lguvnfiedslunestn
gsaawindy 34.83 ssrnwaidea uilissiutndunddiiivlugmdieieud 2 mafuluumnesly
Woudl 3 uay 4 dnluiiAvlunszasunuiniieud 5 iulunszaeuemsdniiinioud 3 uaznis
\funeudeud 4 (msnsii 7.6)

Frvhluiiivlunsraeudonuundeulmiioud 3 fenutulunestngaigauwinty 11.60%
uilsishafuindurianiAulunszasuloindeulmidious 3 d1vhluiivlunszasvemsdndlmidoud
2uay 3 dhumanutuiniuFennuitlisstuediedifoddy (s 7.6) TaeAarududiauden
Lzuamiﬂuﬂi aa‘uﬂ8mamﬂ,mLLawmuiumaaaummaamﬂummLLquumwmummnﬁmwnLLUU
B9 Fludmsurisuazdninly (rmdl 7.1)

Fdurdsiifuuumneaioud 3 uLﬂaiLsuummuﬁunawamme 80.37% uaildsraiuiiulu

nszaeuU AU 2 3 way 5 LﬂUIUﬂS“ﬁ@UUWW’IﬁIMNL@@UW 3 Lnuiunavaaummal,ﬂ’u,mauw 234

uag 5 ﬂ’]iLﬂUiuﬂ‘isaE]‘Uﬂf‘JLLUULﬂaE]USLMNLLaSﬂisaaUEﬂMﬁaﬁl’ﬂmJLWE]‘L!‘VI Woudl 2 waz 3 iulunszaeu

gsdRSALReud 2 3 uay 5 ﬂ’ﬁLﬁUqumﬁ‘li’]ULﬁ@uﬁ 3.4 uay 5 MsULUUINeioud 4 wazdnn

Wluifiusuumnondoudt 3 (msneft 7.6) adaviivldidlofuiilussoznaenundudeddusd
Fudnediunltuanadaonmslutadewinegy (nnd 7.2) sndudesidudduinludouusniific

drtlufiivlunsraouiinaiuioud 2 Suesidusiiodldsiigaiiiy 0.16% uellsiseiy
mswivlunsraoutuinieud 5 was 6 nsivlunszasuiimalusdideudt 2 msiivlunszasutinia
Wndeudt 1 uaz 6 nisiiulunse aauﬂauwm%aﬂ,mﬂﬁauﬁ 12 4 uay 5 madulunseaeuomsdn
Tiiioud 6 dknﬂuslunivaaummiammeauw 13uag 6 mmmiummmamaw 124 uay 6 NS
diusuuwmneadioudl 1 way 4 (mimn 7.6)

Fnduridiifuuuumnouieud 3 Siedifudiudaiiniitaaiity 13.85% udlsisnafuns
Lﬁuiuﬂiyaauﬂ’lwmtﬁauﬁ 2 3 uar 5 mafivlunsraeuihmalmiieud 3 msivlunszasuhanaiin
Woud 3 uaz 5 msmU’LuﬂﬁvaaUUaLﬂaau‘mmmauw 3 mim‘u’l‘umvaaummiamﬂmmaw 2 M3
Tunszaeuemsdasiniioud 2 waz 3 ﬂ’]'iLﬂUqum’]‘U’]EJLﬂE)uV] 3 (A5 7.6) wistiavuiuledn
Snvasilosidudviosly (nndl 7.3) waziosidudiudntn (andl 7.6) Tuusaziisudeutieiiniy
wUsUTIUEN

Iduvssniivlunszaevemsdaiinuaznszaeuiinainiioun 1 dUuim 2AP geiign
Wiy 0.774 uaz 0.750 pg/g AuaAY (GY]S’NVI 7.6) Imami 2AP Iuﬁuwaﬁ]yaﬂﬂimmaaamﬁmLiﬂu
doudl 2 uazduwlulnesuansauiosy dlefnafiudnwiienundu (nwit 7.5)
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= av o & | aa 2 o 1% i 2 o 2
A15199 7.5 UQANNUETEMINITNITNUINEIVT 8 SULUU N5288IaNNUINEIUIY 6 LAaY

38015 sTaTLIan Tunasdng ANy | Wosiud | Wesiud | Wesidud | USua
U2 (faw) | gamigd | Anwu | rawden | dudm Tiodly | waadin 2AP
o) (%) (%) (%) (%) (%) (ug/g)
nszaoU 1 2767 11037 | 13007 | 621977 | 1737 | 3482|0233 ™
Y 2 |3250 {1090 | 1297 ™ [ 74027 | 231°° | 2309 |0.174 ™"
3 3217 7111060 " | 12157 708477 | 234°° | 239777 o228 T
4 3267 ] 915° | 1328°" | 67.02°7 | 16577 | 28585 "
5 3300 1037 | 128777 | 7263° | 235°° | 2367 [0.162 7
6 |3133" [10307" | 1355 | 63847 | 128 | 3443 |0.1aa
nsvaou 1 [2725" [ 963" | 1355 | 6501 " | 226" | 3218 [0.281 ©
Wna-lud 2 |2242 {11007 | 13137 | 67367° | 1737 | 255177 |0.195
3 3208 01090 " | 1243 77| 7526 " | 267" | 19.03°" [0.265
4 3183 | 9207 | 1330°" | 70717 | 202°° | 25457
5 3167 110327 | 133077 | 6550" 7 | 16877 | 30477 |0.140 ©7
6 |31.00" [1040™ | 1362° | 6643 | 206 | 30227 |0.131 "7
nszaeu 1 |2708° [ 945" | 13077 | 6687 ° | 1297 [ 2856 o526 "
Y1m1a-4 2 |3250 {11107 | 1283 " | 7134 | 177" | 242977 J0.173 ™
3 3225 °11088" | 12257 | 7321°° | 277" | 2046 ™" |0.22a T
4 3167 0| 918° | 13257 | 7246° | 2187 | 2239 °"
5 3167 (1023 | 1313 | 7232 | 268" | 2457 lo.169 ™
6 |3150 710357 | 1342°7 | 6486 | 174 | 3507 |0.129 T
nszaouly 1 [2742" [1002° | 13087 [ 6098 | 106" [ 34.49 " [0.276 ©
wuuadou-ln 2 |31677 {11357 | 1333°° [ 7184 | 150" | 241377 |0.197 T
3 3183 |11.52 13227 | 7323°F | 235°° [ 22097 Jo.175 ™
4 3133 | 953 14.32 6855 " | 133" | 2956 "
5 3250 [ 1043 | 14.28 6233 | 143" | 3694 [0.139 7
6 |3217 10577 | 184377 | 61537 | 130 | 35837 [0.13a
nszdeuU 1 2692 110327 | 132077 | 6676 ° | 204 " | 2888 |0.446
omsdns-Inal 2 |3175 7 [1127™ | 132077 | 7200°° | 281 2384 [0.169
3 3217 (113577 | 131877 | 709977 | 249" | 23.13 " o214 °
4 3100 | 9.47 14.33 6594 " | 224 °° | 3099 "
5 3150~ [1047 " | 14.05 6595 | 231°° | 3084 ™ [0.1a7 77
6 |3167 |10a7™ | 1817 62187 | 143" | 3a88" |o.127 &
nszaeu 1 2725° 10107 13187 | 592207 | 1717 | 3726" o543 °
9MER S 2 1221771093 | 12777 | 7323%F | 22077 | 23.05 ™ [0.167 T
3 3283 (1095 | 12207 7156 | 2227° | 2292 ™ [0.166 ™
4 3233 °] 913° | 1305 " | 6980 | 251" | 26.17™
5 3167 (1023 | 13.02°7 | 71.93°° | 20577 | 2464 |0.122 7
6 |3083° [1045" | 1352°7] 65547 | 081 | 31017 |0.130
291918 1 ]2692° [1008™ [ 13037 | 6169 | 132" | 33717 [o.204
2 |3375% (10837 | 1270"" ] 7274° | 194" | 2124 %7 Jo.171 ™
3 3250 (1072 | 1205 | 76197 | 199°" | 1864 " |0.144 <7
4 3167 0 | 9227 | 12908™ | 6916 " | 16377 | 27.52°F
5 3150 ° (102270 | 1293 | 7222°° | 1547 | 2568 ™ l0.132 ™
6 3200 1037 | 13370 | 6815 " | 1.00° | 2963 " |0.186 "
ASLAUNDY 1 2700 10337 | 13087 | 6108 | 12277 [ 3570 |o.a23 °
2 3192 11007 | 127377 | 69.06 " | 253" | 28797 Jo200 T
3 3358 " 110937 | 11.90 7854 " 196 " | 16447 Jo131 ™7
4 34.25 9177 | 1240 | 6849°" | 1597 | 2840
5 3250 1033 | 132077 | 6808 | 16277 | 28207 lo.182
6 3183 (1038 | 1310 " | 71157 | 16477 | 26457 lo.128 &

Y Ao o s A o ' P aad 4 o = ~ a ' a4 v
NUBLYA6): fonwsnmnuluaausimdsuiukanailisnsiuneaninanu iy p<0.05 WaSguneuAeaenle LSD
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A13199 7.6 Ufduiusveanisiivdlugdaldseningdng 2 9ia dredgnisiusnednn 8 suuuu
SzEznanAUnYILI 6 WWeu

it | A5meiutn | sTeznm Tunasdn ATy | Wasiud | Wosiud | Weditud | Usine
(fow) | gamod | mudiu | draden| dudn | vedld WAAN 2AP
(@) (%) (%) (%) (%) (%) (ug/Q)
1 nSzany 1 27331083 | 1315 | 63467 | 2167 | 34517 [0.262 7"
SuBe  |Ununn 2 32007 [10977" | 1287 | 77857 | 3597 [ 18297 lo.160 "
3 32007 (106377 1213 | 7727 | 34677 | 1647 |0316
4 326777 ] 923°°| 1340 | 6488°°| 2427 | 313"
J N E =) 139 NbB
5 [32337 [1037 1323 | 7783 397 1724 [o0.147
T O-T O~ Sa (o2 M-
6 |31337 [1033 1357 | 6848 183 2993 " [0.167
nsvdeU 1 [2750™7] 940™| 1330 | 6385 | 274" | 3518 [0.195 7
e ol 2 3233”7 10937 | 1287 [ 7236 | 302 |2229” Jo.204
3 31177 {10907 | 1243 | 780a™ | 402™ | 1553™ [0.385 ©
g 32007 | 920" 1313 | 724877 | 207" | 23677
5 132007 [102377] 1320 | 704077 | 236" | 2485 ° Jo.155 "
6 3100 [1037" | 1353 | 69007 | 308 " |263a"° [0.126 '
nsvaey 1 [2750™] 903° | 1287 | 6aa8 " | 232" | 3089 |0.750 "
e 2 [3267 " 1103 | 1290 | 7701 | 338" | 1944 |oa72 "
3 3167 [1077™ 1227 | 77257 ] 415" | 15987 |o.288 ™"
6 31337 | 910" | 1337 | 7604™ | 237" | 1996 °"
HL R D kO P-C
5 [3167 | 1020 1323 | 7865 4.27 17.14°° {0.143
6 31337 [1037" | 1357 66117 ] 310 [ 3117 |o.140 °F
nszaeuly 1 |2750 "[1013 | 1275 [ 6603 | 17377 | 2810 |0.320
wuupdeu Tl 2 21337 [11207° 1293 | 75107 | 254" [ 1994 [0.195 7
3 31007 [1143™] 1300 | 7946™ ] 3237 |1568™ [0.171 "
4 [31337 | 94077 1433 | 71817 | 2187 | 2839™
5 326777 [10307 | 1390 | 676370 | 2417 | 289577 [0.144 T°
6 32337 [1057° | 1377 | 6661 | 17477 | 3017 [0.159 "
VN HM ¥ MU KT B
nszaRU 1 |2r83™ [1077 1273 | 6455 237 3133 [0.517
RV (T AT 2 |3183° [1097” | 1310 | 7666 | 377 | 18077 Jo.180
3 31337 [1120%° | 1293 | 7608™ | 309 [ 18927 [0.249 ™
6 |3067" | 950" | 1423 | 73057 | 347" | 2278
N N-T 3 24 RD K-T
5 [31337" [1040 1387 | 6899 275 27171 Jo.181
=) T ST VR (02 RC
6 |3233" |1043 1393 | 6667 235 29764 7" 10.138
nSzaAny 1 [2750™711023 7] 1265 | 681677 | 293" | 2747°° [o.774 "
INIERTAn 2 (22337 {1087 | 1240 | 79377 ] 355°° [ 17177 Jo.163 7
3 31337 (10977 | 1223 | 75537 | 393" | 1722 Jo22a ™
4 [31677 | 9207 1290 | 74827 | 3377 | 2096
5 31337 [102377] 1310 | 76257 | 2847 [ 1932°" [0.094
C O RC ] TC T-C
6 |3067° |1053 13.60 | 67.13 126 2707 ' [0.133
nINee 1 [2100™ | 9637 | 1280 | 6582 ° | 2117 | 3107 |o.44s ©
2 |3400™ [1083°" | 1250 | 738977 | 3197 [ 20327 Jo.192 7
3 32007 [1067™ | 1207 | 79577 | 2517 [ 1525™ Jo.155 "7
6 3167 | 917 1277 | 7878 | 253" [ 18797
5 31337 [10177"| 1273 | 772270 168" | 22207 Jo1z2
6 32337 [1040™ | 1320 | 7424°"] 14a” | 23787 o167 ™
MIARUNDY 1 (26337 10207 1245 | 63187 | 188" | 32957 |0.529 °
2 [3100° (1087 | 1257 | 70127 ] 3917 | 2561 |0.203 T
3 2433 10677 | 1153 | 8037 2717 [1385° [0.132 '
4 (33837 | 913 1203 | 76017 | 2687 | 2022%
5 326777 [10277°] 1297 | 69237 | 226°° | 2526 |o.204 T
6 32337 [1033°7| 1300 | 7448°° | 230" | 22267 l0.1a9 ™7
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A1519% 7.6 (i0)

¥iiad1n |AFnsAudn | svezna Tunasding ANUTY | Wasidusd | Wasibud | Wedbud | USunau
(fow | qamall | Arnadu |dhadden| dudn | viedd | waevin | 2AP
(o) (%) (%) (%) (%) (%) (ug/9)
in  |nszdeu 1 [2800" [1123™7] 1285 [6094 " | 1.29°F |35.12 " 0.203
Wl [ 2 [33.00 " [1083 7| 1307 [7019° | 1.03° [27.88 " Jo.187
3 323377 [1057 | 1217 [63.95 | 1.22°" 3147 Jo.140 7°
4 [3267°7 ] 907° | 1317 [69.20 " | 0.88"" [26.36"°
5 [3367" [10377 | 1250 [67.4377 | 0.74%° [30.09 " |0.176
6 31337 10277 1353 [5920° | 0.74%° [3892°" [0.122 "
nsveou 1 [27.00"" [ 985" 1380 [66.18 " [ 1.77 7 [29.19 " |0.368
tanalul 2 [32507 110777 1340 |62377 | 044" [28.737 |0.185 7
3 (33007 [1090 77 | 1243 [724877 | 131°° [22527 [o0.145 °F
4 [31677 ] 920" 1347 |6893"" | 1.07°" |27.24
5 131337 1040 | 1340 |6061° | 100" [36.08 " [0.125
[ N-T -h e-K H-O R-C
6 3100 [1043 1370 |63.85 1.03 34.09 " [0.137
nsveou 1 [2667™ | 987" 1327 [69.27" [ 025™ 262277 0.301
mannn 2 (32337 |11a7 | 1277 |e566 | 016° [2944 [0.174
3 32837 [11.0077| 1223 [69.17" | 1.40 " |24.94 " [0.159 "
4 [3200°" | 9277 1313 [6888" | 1.99 7" [24.83 7
5 [31677 [1027 77| 1303 [6598 7| 1097 [32017 |0.194
6 3167 10337 | 1327 |6360 " | 038 " [3898°  0.118
+ MNO - s -0 BCD K
nszaeulle 1 |2733 9.90 1340 |55.92 0.38 40.87 ° " {0.232
wuuedeu-lu 2 132007 [11507 | 1373 |6858° | 046" [2831"° [0.198
3 (32677 [11.60 1343 |67.00 " | 1.46 " [2851 7 [o.179
4 [31337" | 967 1430 |6530 | 049" [3072°
5 132337 [1057" | 1467 |57.02° [o045"° [4092™ [0.133 °°
6 13200 [1057 7| 1497 [s5644" |o086"" |a148° [0.108
nszany 1 |2600" | 987" 1367 |6897" | 171 |26.42"7 [0.376 ©
onsde - In 2 31677 [1157" | 1330 [675177 | 1.86 7" [29.61 7 |0.158 "
3 3300 " [11.507 | 1343 [6590 " | 189" |27.34 " [0.179 77
4 [31337 | 943 1443 [5884 " | 101" [39.19°
AT O ER] - AP Y
5  [3167"7 1053 14.23 6291 1.87 3397 [0.113
6 3100 [1050""| 1440 [5768" | 052 [4002° o117
nszaay 1 |2700™" | 997" 1370 [5027" | 048" [4705" [0313
DWNIEH T4 2 132007 [11.0077] 1313 |67.08" | 085" [28.92 7 [o.172 ™
3 [3433™ [109377 | 1217 [67547" | 051 286277 0.108 ™*
4 [3300° ] 907° 1320 |64.78"" | 165" [31.38"
5 132007 [102377] 1293 |6761"7" | 1.25°F [29.95 " |0.150 "
6 (3100 [1037" | 1343 [6395" | 036™" |34.95 " |0.128 7°
9INe 1 2683 [1053 7| 1327 [5755" | 053" [36.35  [0.140 "
2 [3350° 108377 | 1290 [71.60" |068°° 2217 o151
3 3300 [1077 7 1203 [7280° | 146 [2203 % ]0.133 °°
4 31677 | 9277 1320 [59537 |072°%° [36.24 "
5 [31677 (102777 1313 [67227 | 1407 [29.15 770132
6 3167 10337 | 1353 |6206 " | 055 ° [3547 " [0.205
mMsfiunes 1 |2767™ [1045™ | 1370 [5898 " | 055"° [3844°" [0.316
2 132837 1113 1290 [67.99°7 | 1.157" [31.96 7 [0.196
3 [34.83 11207 1227 [7671™ [ 11777 [19.037 [o.130
4 [3067™ | 920" 1277 |6096 ™ | 0517 [36.59 "
5 132337 [1040™" | 1343 [6693°° | 098" [31.15" [0.160 ™
6 (31337 10437 | 1320 [678277 098" [3064" |0.107 *

waewag:  fdnusiudlnguaziniidnfidduluaausimdeudunansildamsiunmeadfinannuiediu p<0.05 e

Wiguguaaageie LSD
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yiadniuszesnaimaiuinvsazsUjduiusssniadsnsiiuiuszesnainisinuinwanvaza 1w
T1dden LLavﬂgauwuﬁivmwwumnimﬂmﬁmsm‘UiﬂMLLa rzpznaNIsnUShwludnuuzenmgll
wazautulunesing waganududden (maneil 7.7)

A9 7.7 waminsissimnuudsusumsadinisiuinludals sheisnsifiuinudn 8 suuuu Tu
12 2 vla Aiszozauu 6 fou
Source | DF Tunasdn ATy | Wesdud | Weddud | Wesidud | Yiuw
gamndl | Anwdu | $radden | dudnn viedld | Ludadin 2AP

REP 2 4.45 0.35 0.05 30.39 0.21 6.35 0.0022
Rice (R) 1 0.35ns| 2.08 ** 0.35** | 2896.81 **| 166.12 **| 3283.34 **| 0.1682 ns
Storage (S) 7 6.22 ** | 4,92 % 0.73 ** 67.44 ** 7.30 ** | 116.80 **| 0.0024 *
Time (T) 5 | 178.11** | 35.86 ** | 92.71** 837.00 ** 4.56 **| 1223.73 **| 0.2294 **
R*S 7 0.42ns| 0.45%* 0.50ns | 130.30 **| 14.00**| 139.75%**| 0.0105 **
R*T 5 3.30 ** | 0.60 ** 1.60 ns 70.62 ** 3.94 ** 89.62 **| 0.1086 **
ST 35 1.95* | 0.52 ** 0.41 ns 41.66 ** 1.41 ** 50.20 **| 0.0061 **
R*S*T 35 096 ns| 0.13ns 0.37 ns 20.23 * 1.66 ** 34.14 **| 0.0078 **
Error 190 0.72 0.10 0.03 13.48 0.21 7.17 0.0011
Total 287
CV (%) 2.69 247 1.72 5.34 21.01 9.88 16.020

0w

weme: 1. ns lifinuuandnsegnadidedfymeada, * way * uandegndidudAgy
p<0.01 AUAIU

sgAuanuniuil p<0.05 uay

2. REP van8fis 31uutn; Rice (R) vaneiia wiladna; Storage (S) vinefia 35nsiiusaen; Time (T) vineis Szaznanns

Ausnw

azumﬂuﬂaqsuaqsmmaaaﬁuumlummuammuamﬂm LmsﬁnmlﬂumwmusluﬂaqsmmmWm
auma (mi'mn 6.8) szmaum‘amWﬂ’nmumnwaaﬂm (10.64%) Lﬂaimummuﬂmm (71.90%) Wasidusiuan
Fnen (23.73%) vl LmnaumauLﬂaiLszmm‘waﬂﬁummwéunwﬂﬂaamﬂaaaﬂumamﬁmaaﬂuaﬂu

Basiivinsemsiunesdonmgilunesiniadegsiigawiniu 3243 ssmiwaiea n1sLi
m’;manﬁvaauwmammmumaaﬂmumLﬂasLsnummwmumaaiuﬂawnawammeu 13.37% F8iu
d1ilunszasuomsdnilnduaznsy Eﬁ@‘U‘dEJLL‘U‘ULﬂaE]UGL%JJMﬂ”Iﬂ’J”IJJ‘UuLQaEJGUTJL‘lJaE]ﬂﬁQMﬁ@WI’m‘U
10.90% uag 10.82% MuaU Imwmﬁﬂ'mﬂuiwmmwmuﬂmuﬂaaﬂLaaamﬂm 14% (1157971 6.8) 34
Lidawasiannnnludandue

mafiuindeiSinnes maiivlunszaeutnuin maiivlugandneuaznszaeuomsdaiin Wie
wWeslduddudmgaiiaawiniu 70.44% 70.13% 69.59% uag 69.05% madidiu maivlunszasulandeulysl
warnenefiofifudviedliiuiiiy 159% uaz 150% suddu uinaifvlunszaeutandeulid
Wosiduddmitngsiigainfu 3011%  aonedestunanmsmaaedudld mafudvilunssasuthmaiy
nagapUMIARINT nIzaevaNIER Il Uiy n1siunes uaznsvaeulardaunuulng aunsosny
anavosesi1ldAfian TnefiUinm 24P winfu 0221 0.216 0214 0.209 0.207 Wag 0.206 pig/g ANARY

’iﬁﬂf}\laﬂ’]iﬁﬂﬁﬁ‘\]”LﬁuVLC'%II’]IWﬂ’]3LﬁU%ﬂ‘HT‘ﬁTﬂ‘Uﬂ3”6@U@’]1/i’]3€%‘1’5m|’1 ﬂﬂﬁ]']‘Ul']EJ wagtiunaevinli
GU'niJLUaiLSUUGWIWU"I’JLLauUiﬂﬂm 2AP Z‘NLlIE]Lﬁ/IEJUﬂU’Jﬁﬂ’]iLﬂU‘U’TJLLUUE]‘UG] ﬂ’]iLﬂUle’]’ﬂ‘LJﬂiuﬁE)UU’mLﬂ'l
LLLIR]“’QJLU@?L"UUGW]U“UTJENLLG]ﬂﬁUiJ‘UﬁﬂﬂJ 2AP ¢ LN@LﬂUiﬂ‘HW%’]’]LUUi“S nmmwuu ﬂ’]iL‘UaEJ‘LlLL‘Ua\T
E]EU'MJWJJLL?HU ﬂ’JWiJ‘U'UI‘L!ﬂENSUTJ ﬂ’J']iJ‘Uu‘U"I?L‘UaE]ﬂ L‘UE]iLSZI‘L!GWlENISU LLayL‘U’e]iLsUumLMaﬂMﬂﬂ@u%NLL‘UiUi’Ju
‘measmau (91’]5’13‘1/1 7.8) LLWﬂ%LWU’J’]I‘U‘U’NWWEJ“U?NﬂWiLﬂ‘Uﬁﬂ‘H’WL‘U?JﬁL%um@u‘m’)ua%ﬂﬁﬂma’ﬁ 2AP an
2NN
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a 2 v Py} AY aa 2 o 9 v a a <
A15197 7.8 navean1sinudnIlugadaingdnieisnisinuinmiing 8 suwuu ludi 2 vile Asseziianiu
SN 6 LADY

nsiuTugeld Tunaedna ATy | Wesidud | Wedidud | Weidud| Yiuw
gaumindl |awdu| $rawddien| dudn | dedld | udadn | 2aP
O | (%) (%) (%) (%) (%) (ug/Q)
¥iad12
F1Buv3e 3158 [1261° | 1064° |71.90" 201" | 23.73° |0.233
F1avhly 3165 [1278" | 1071" | 6556 ° 1.40° | 3048" |0.185
v
nszaauTIu 31.88° [1244™| 1046° | 70.13" 235° | 2553° [0.194 €
nszaauna-ln 3132 71263 | 1055° | 6771 | 206° | 2852° [0.204 ™"
NSTAULINNA-LAN 31107 [12.56 | 1068° | 6821 | 204° | 27.41°"]0.221"
nsvasullouuuiadeu-lmi [31.61° |1337" | 1082" |66.28° | 159 | 30.11" 0.206 "
nsvaevesdad g [31.28 |13.18° | 1090" | 6841 | 262" | 27.72% |0218"
ASTABUDIMNIIR S 31.64° 1253 1071° | 69.05"| 233° | 2635 [0.216""
ey 31.69° [12.48°| 1058|6959 | 150" | 2691 0.209 "
nsiunes 3243" (12377 | 1066 | 70.44" 276" | 2826 0207
igﬁlﬁa’L'Ja']LﬁU%’ﬂ‘lﬂ"l
1 fou 2789° 1096 ° | 13.22" | 61.26° 1.79° | 3539" |0329"
2 Fau 3130 [13.11° | 11.13° | 7057 ° 244" | 2425° |0232°
3 hou 3208° [1279° | 967" |7338" 246" | 2097° |0.126
4 \fou 3273" [13.28" | 938" | 71.08° 240" | 24.53° {0203
5 hou 3294" 1295 | 1027° | 67.90° 1.92° | 29.45° [0.196
6 hou 3277 [13.07™| 1035° |68.19° 1.92° | 2803 |0.166 "

o o Ao o s ' o A P o ' " o aad o A P
weme: fagnwsfindvluanudvesudazdadeniieuiuuansinlddrafunisadfanszduanudedu p<0.05 e
WSguguaadeeie LSD

Ufduiusszrieiindnfuitnaiuinwui dnmluuesdndunidiiunes d1mluiiu
Tunszaeutuiilgamgilunestngavindu 32.56 32.31 uaz 32.00 ssmwaLdea audiu 1avlud
Aulunszanuiendeulnuaznszaouomnsdn vl fanudulunesdings Wiy 13.60% uay 13.429%
iy (3197t 7.9)

ddunisifulunszauihniait Wulugsadne Wulunszasulouvuiadeulnmi nszaey
Unuiuaznisiiunes Tesifuddudngs 73.79% 73.60% 72.45% 71.53% way 71.42% mud1du 417
sluiiiulunsyasuihmaiiuas nsvasulsuvuindeulnifiiefidudvioslddr 0.6% uay 0.85%
pudiy Smdunisiiulunsraeuthmaiiiivesidudiudasindian (20.97%)

defiansunisnnfvinludidingdifielindnvusnsqunimuazaamen awwiuldingdn
Suvsdifuuuunes mafvlunszaeuevnsdnilval uaznsifulunszaeuomsdniiinagiianesidud
AutazUIuIa 2AP qamfﬁ%mﬁu‘] drumsfuinmlivlunszasundeulnlasilviiuefudsu
dasn Weddudmdarngs waruTinu 24P dudlawFeufisuiunsfudieisaug seifunamainnis
AuTsnsfnamiiiuefidudaatulunesigaiign aonadostunanisnanodluglsl
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A19199 7.9 Uduusvesnsiiuiludsdensdludng 2 vl seisnisiusnwmdn 8 sukuy

a ad 2 v P & ¢ & o ¢ & o ¢ & o

YUA 25NNV Tunastnn ANNTY | Wosiaue |Wasidun | Wasiaus| YSune

4m gamgdl | avwdy |fhawden| dudn | vedd | waevin | 2AP
0 (%) (%) (%) (%) (%) | (ug/”)

1 |nszaeutum 3175 [1246°" (1047 |7153" | 379" [2300" [0210°

a N K4 ' DEF CF GH BCD C GH C

BuSd|nszaautimna-lul 3131 [1257 1048 70.16 3.15 2558 [0.215

ASTAOULIAA-LI 3103 (1259 (1079 % |7379" | 349° |2097” |0217°

nsraeullouuuedoutvl [31.75 0 (13130 [1068 0 [7245"° | 233" | 2373 (0228

nszasvosdn vl (312270 [1294° (1098 [71.1a™7 | 250™ |2627 " |0262"

NSEARUD NI LA 3157 [1251° [1076 °° [71.11°7 | 346" |2342' |0256"

Y 3181 (1230|1037 |7360" | 187" |2397" 0229 ™
msfiunes 3231 (12357 (1055 [71.42"" | 2737 |2278' |o247”
417 [nsvaeutui 32" 11243 (10457 [6873% | 090" 27967 |0178"
Wl [nszaoutima 31337 [1269° [1062° 6525 | 096" |3147° [0.193"
svERULANAAM 3117 [1252°° 10567 [6263° | 060" |3385° [0.224°

nsvaoulouuuedoutvi (3147 7 [1360°  1096" |6012" | 085" |3650" o184

nszavansde sl 31330 [1342° 10817 6569 | 273" [2017” |o.167"

nszaeve AR (3178 1254 1067 (6699 | 1.19° 2928 |0.176"

Y 3158 1265 [1079° |6559" | 113" 2086 |0.188"
nsfunas 3256" 1238 1078 69457 | 279° |2575° o168

vewmn: fdnwsimivluanudimdousuuansilsimafumsadffissfuanndesiu p<0.05 Weowisuifivuriadee
LSD

Ugamwuﬁiumﬂwumnﬂmus L’Jﬁ’]ﬂ”liLﬂUiﬂ‘l%ﬂEJu‘U’NiJﬂ’ﬂiJLLUiUi’Ju‘UEN‘UE]&JﬁIULLWaW
Wou (m151991 7.10) AU audulunesdn mududadden LLameUaimummalwmﬁ
L‘U?iIEJULL‘UaJLLG]ﬂ(ﬂ"l\‘1ﬁuSLULLGlau‘U“LJWUniuWJN‘U’JQLﬁa”lLﬂUiﬂ‘w”lﬁlNs] uiliuladnlugrevineveansiiusnm
AasiiuiiuinuasedidudddniidnfiuinndudiowSsudsuiuioud 2 war 3 Tasnsifiudne
Tudoud 1 Mﬂ’ILUE]'iLGZIuGWmGU’YJmLLauL‘lJEJ'iLGU‘uGILﬂJﬁfﬂMﬂﬁJLﬂJE]LWEJUﬂ‘ULWEJUEJW] FadulUlufiamadientu
Aunan1sMeaeRIndalel muﬂimm 2AP Tupnsamasaiiefiuinmenuuiulaednsunsdifiuine
Twfoudl 1 SUsumans 24P qwqmmmu 0.449 pg/g (A137471 7.10)

Uﬁé’uﬁ’uﬁ‘ivmwﬁ%mﬁLﬁU%’ﬂmﬁﬁn 8 sUuvufuszEzAIMAivinvInuInIsAunesi
JreIan 4 oy uammmaaaiuﬂaamnawammrm 34.83 psrwaldiva nmsiiudensyasulendou
Tnsiuagnsvaevermsdniluil 4 o Nﬂ’J’]SJ‘UHI‘LJﬂ@Q‘U’]’JﬁWlﬂWL‘V]’]ﬂ‘U 14.38% uay 14.27% Auanu
uieutudadenlarsfuegsiided dglundaziinmaiviiszezinaisne TasAnadsarudy
Fruvdoniinulitiu 14%  drwdefidudduing wWeddudviesld waziesiduddain wuirilaany
wsUsluudazifoudiivinu TnoesiduddudiiainnisiAulugeniiie ifeudl 3 dagedige
(76.47%) usilaisnariunafivlugsadiedn 2 uaz ¢ ey nsfulunsraoutnuing 3 uas 6 dou s
Aivlunsvaeurnnalvald 4 ifeu mimuiuﬂiuaaummamm 3 uay 5 Weu invlunszaeuemsdn’
Tvsifl 2 wag 3 ey uaznsifiunesil 3 4 uag 5 1feu (AN518l 7.11)

nstiutiluganiiied 6 WeuiivesiGudvioslasindign (0.929%) weilsisnsiunsiiulugam
Feit 1 iou maivlunszaeuihaalmii 1 dew nsuivlunsy aauﬂmﬂﬁaﬁlmjﬁ 5Ua 6 Lol lay
ﬂWiLﬂ‘US[,‘uﬂi gouemsdn vl 5 Weu (3199l 7.11) msivdanuumnesd 3 wWew fiesifudiude
vinenian (17.12%) Lmlmmﬂﬂ‘umimuiummmam 3 uay 4 ey duinaens 2AP wumsinulu
MsdEUeMSER AN NsT@eUTAaI LarwUUWNe?t 1 Lo fUunageiigawiniu 0388 0.383 uaz
0.352 pg/g MUANY (957971 7.11)

82




a av o € & v v o Ny ax 2 o Y a A 2 o
19790 7.10 ﬂQﬁﬂwuﬁmaﬁﬂqiLﬂUmqqiuqﬁaﬁﬂ%aﬂ?&nﬁﬂqil,ﬂl]ﬁﬂ‘lﬂ’]ﬁu’]'] 2 YUA NTLYLLIRNUINWIUIU

6 LHoU
YUAT17 | szeziaan Tunasdg AUty | Wesidud | Wedidud | Wesidud | Usunw
(fiow) | gaumgd | Anwdu |d1awden | dudin | viedly AR 2AP
Q) (%) (%) (%) (%) (%) (ug/Q)
F1BUN3S 1 2804° [1079° | 1300 |6568°" | 232° |3104° |0.449”
2 130907 [1292° | 1099 [7437™ | 296° |1920" l|o.252°
3 3185 |12.73 " 995 |7427™ | 327°% |19.90%" |0.127°
4 [3258% [1339" 924 |7868" | 370" | 2098 |0.215°
5 13313° 1290 | 1028 [71.17° | 269° |26.10° [0.190°
6 33.00" [1293° | 1035 [71.22° | 2567 |2513° |0.165"
F1vnly 1 |2773° [1113" | 1345 |56.84° 126" [3974" o210
2 31710 [1330°° | 1127|6676 | 1927 |2929° |o212°
D DE BC G F G
3 (3231 12.85 938 |72.48 1.65 2203 [0.125
AB BC D H D DE
4 [3288 13.16 952 |67.48 1.11 2809 " [0.191
5 13275™ 11300 | 1026 |64.62" 116" [ 3280° |0.202°"
6 |3250™ |1322™ | 1035 6516 | 128" |3093° 0167
NUBLNA: fadnusimiuluaausfmiloutunansitlidsiunsaiifenudesiy p<0.05 dewssuiiisuanadose LSD

Uﬁé’mﬁuéimdwwﬁm%’nﬁU%%miLﬁULLa 5EEIA1NSNUSNIYITT wudtgungiuas
audulunesing uazAanuturesiden lduandstusgnaiitedidy (el 7.12) Srduniei
Aulunsraouthmaiinfoud 5 fwediduidudnngediansiaty 79.50% wiiliishefunisifivlunszaey
it 3 6 as 6 dou mafiulunszasuanalyid 2 ey 4 o msiiulunstasuthaaui 2 3
wag 4 ieu mafulunszasuesdniluid 2 war 6 Wou mafivlunsraeuesdaiiing 2 \ieu

3 ' = A 3 = I £ o a2 ' a
nsulugennen 2 3 uaz 4 Wheau NSAVLUUNGIN 3 uag 4 weou tmaluinulunszasutug 3
& & . & a4 = g & @ v A & v
weu nisiivluganndnsuaziiunedudioui 3 (m15199 7.12)  allazuladndieiiudnduszesion
gmunwTuUesidudsudaviuuilduanaddasanglutiafeuine g (nwi 7.7) snduesifuddudig
Tufeuunsnaenndesiunanisnaaadlugaly

Gﬁ’nﬁ"ﬂﬂﬁﬁu’lumvaauﬂaLLUULﬂﬁa‘UImJ WWoudl 5 ﬁLU@%LsﬁuﬁﬁaaHﬁwﬁammﬁu 0.29% W%
13JG1Nﬂ‘UmiLﬂUﬂJ’l’mﬂU%LﬂUIuﬂiuaE]UU’mLmLLauﬂi gouthaalvlioud 13 5 war 6 Wivlunszaou
thaawiiioud 124 5 uay 6 ﬂ’]SLﬂUIUﬂS“JEﬂa‘UUHLLUULﬂﬁ@‘UI‘VillL@B‘LM 14 wag 6 msuhulunseaeu
gsdnsludifoud 4 was 5 miLﬂuiuﬂiwaauamﬁammmau‘w 6 LLawﬂ’liLﬂUI’LJQWI’WJ”IEJL@EJUM 15
wag 6

Frvhluiiivuuumnouieud 3 Weuiliesidududnrinafian 14.76% uslsisnafiudn
sunsdfiivlunszasuihuwninioudt 3 msiivlunszaouthmalusdiieudt 2 msiivlunszasuiimanin
Lﬁauﬁ' 23uag 5 ﬂ’]’iLﬁUI‘LmiuaE]UﬂEJLﬂgaUsLM&J'LLa nszaaveImsdRinioudl 2 nsiiulugenaieg
Woudi 2 uay 3 asiunuuwnesiioud ¢ Srvhluiiivlunsyaeutunioudl 3 was msmiﬂ,umm
Frefoui 4 (miwm 7.12) Lwauaﬂwmumaiwumwaﬂm (mww 7.8) uaziUasidudiudnin (m‘ww 7.9)
ApudalinuwUsUT Il uLsazifauy

Y a SNea & o & 1 - = n:l' A a d'

unsdmiulunseaeuammsdniiniuasnszasuiimaniiioud 1 JUsui 2AP gafian
WU 0.564 Way 0.523 pg/g MuaIau (AN51991 7.6) 1aeans 2AP  Tud1idunidazanu3uiuaiedns
samsluioun 2 uariuwildulnesiuaniaasesq Weiln1siiusnereniuudu (1wi 7.10)
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M13°99 7.11 Ufduiusvesnisinudniludedans @

v

ax < o B al' & o
2879N136NUTNVIVI 8 EﬂLLU‘U NILYLLIANUINYN

U 6 LHDY
Fnsaudia [szeziian Tunasdg Anudy | Wesidud | Wedidud | Weddud | USuw
(fow) | aamad AUTU d1den Fuda fogla LWARN 2AP
Co | (%) (%) (%) (%) (ug/9)
nszaEay 1 2775 | 1075° 1302|6294 |1757" | 3323™ Jo27a ™
Y 2 3167 " | 13027 1102|6976 <" |245" | 2450 Jo.20a"™
3 3233 | 1250 "C 917 [7455" [241°" [1891°" Jo117 ™
4 3367 © 1298 915 [7165 [273°" |2560™ Jo211 %
5 3267 | 1263 1018|6946 [220™° [2726% [o.148™"
6 33170 | 12787° 1023|7245 245" 23667 [0.192 "
navaou 1 2783 | 1100 1347|6108 7" (121" | 37.45 " o297 ©°
Wna-lngl 2 3108 " | 1322 " 1100 [69.70 " [201 " [2514”7° o205 ™"
3 3167 " | 12837 923  [7075" [233™" | 2385"7 o111 "
4 | 32337 | 1305" 910 |[73.47™° [313% |2193" [o.176”"
5 3300 | 12777° 1023 16337 [2107° | 3440 [0.256 "
6 3200 " | 1292™ 1025 |67.89™"" [156"" | 2834 " o177 ™"
nsvaey 1 26.67 ° 1075 ° 1343|5463 |158°" |a037" |o383"
Wm1a-in 2 3058 13.12 " 1095 |7206°" [2107% ] 2255°% o236 "
3 3183 | 1268 997 [7351"° [252° [2045° [0.134 °F
4 3150 " | 13.02"" 918 |68.02" " 296" |2835°" [0.20a ™"
5 3267 | 1287 1022 |7332" [133°" | 2386"° |o.218"
6 3333 | 1292 ™ 1030 |e7.7a¢" [1.78%° [ 2888 |0.149 "
nszaoui 1 [ 2833% [1080° 1312 62657 [172"" [3a58"" |0331™
wwuedeulmi | 2 3150 " | 1338°° 1138 |68.26°" 191" | 25147° o208
3 3183 | 13707 973 (70277 [199" |24917" o130 ™"
4 | 3200° | 1438" 953  [69.57 ¢ [1617"7 |2727% Joas0™”
5 3333 | 1395 1057|6181 [108"" |3523°7 loa72 ™"
6 3267 | 13.98% 1058  |6515°° |12a ™" | 3357 Jo1s8 "
nszeEay 1 2808 " | 1098 " 1318|6077 261" |3491"" |o307
o sdm vl 2 3083 " | 1337 " 1133|7267 [370" 24.11 7 {0.248 °
3 3125 | 13527 1057 [7261°° [291°° [2210°" |o.13a 7"
4 3217 | 14277 945 7002 [213" |2707™ {0247 "°
5 3283 C | 1350 1042 |6as1™" (108" [33690" o179 ™"
6 3250 O 13.45 " 1043 [7021 7 (328" [2a45”"7 o171
nszaay 1 2825 " | 11.08" 1347|6377 201" | 3239™" Jo3ss”
g IdR I 2 3158 " | 13.08 % 1110|6875 " |24a™ |2418°° o212
3 3183 | 1257 998 |[7267"" (229" | 21457 Jo.126 ™"
4 3233 1290 ™ 922 |7047" |249%" | 2445”9 0202 ™
5 3333 | 1260 " 1020 |6888 " 263 |2842%" Jo211 %
6 3250 1292 ™ 1032|6976 [2107% | 27.21%° Joas7 "
ety 1 | 2858° 11.02" 1317 [6016°  [098" [3770"™ o303
2 31427 | 1287 ™ 1083 [73.09"° [198™" [ 2352™° lo.187 ™
3 326707 | 1237"° 917 |7647" 1817 [1896° [0.129 ™"
4 3300 | 1283 7" 998 |7296" [155% [1899°" [0.231 ™"
5 3183 | 1280 "° 1008 [69.06"" 1767 3018 o224
6 32670 | 1297 1025 |6587 " l092" [32127 oo™
MaLRunes 1 2758 | 1130 " 1292 |6a.12™ [249% | 3250™" [0352""
2 3175 " | 1285 " 1143|7025 [293°" |2a85"" [0.2a8 ™"
3 3325 | 1217° 950 [7638" [340" |17.12"7 o130 ™"
4 | 3q83" 127777 942 |[7248"" [263° |2260"" [0.207 ™"
5 3383 " 12.47 ° 1025 |7291" [310%7 |2253°" Jo160 "
6 3333 | 1265 1047 |6648”° [203 " [ 2599 Jo.148 ™"

v Ao o I o ' W aad A o A d o~ ' a v
NUYLNA: fronwsnmiuluaauifmiousulansinlumisiunatfinanudeiu p<0.05 WatssueuaAaaenle LSD
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A5197 7.12 Yjduiuseesnisiivdniludedenzdaaeisnsiivineidnn 8 guwuu Tudns 2 wiia 7
JzEznaNAUIIYILI 6 WWeu

afia |85 SeETIA Tunastm ANy | Wesitud | Wesidud | Wedlud | YSum
41 |Rudn (fau) dravden | dudmn | vedld | wdevin |2AP (ug/g)
aamgdl CO |praifu %) | (%) %) %) %)
im |nsvaeu 1 2717 1080 1310 | 6611 | 282" | 3005 [0.307 "
SR Ui 2 3133 1307 1083 | 6753 ° | 318°° | 2433"% [0.263 ™"
3 3167 1250 917 | 761" a32™ | 1890™ [o0.118 "
4 3367 1307 927 | 7625™° | 43 ™ | 2141 ™ 0252 7°
5 3300 1263 1023 | 7089 | 382™ | 2451 [0.117 ™
6 3367 1270 1023 | 7482”7 | 423 | 1935™ [0.205 7”
nszaoU 1 2783 10.77 1313 | 6702 | 1897 | 3281 [0410”
Wwnalml 2 3067 1303 1083 | 7490 | 280" | 1877™ [0.195"°
3 3133 1267 921 | 7116 | 372™ | 2265 |0.105°
4 3233 1337 913 | 7468™ | a87™ | 1927™ [0.113®
5 3333 1280 1027 | 375" | 341" | 3440"" |0289 ™"
6 3233 1280 1023 | 6950 | 223° | 255" [0.175
nszeey 1 2667 1057 1347 | 6294 | 285" | 307" 0525 "
Wpnann 2 2983 13.17 1087 | 7658" | 388”7 | 17.13" |0.182 "~
3 3200 1257 1077 | 763" | 400" | 1627™ [0.122 7
4 31.00 1333 917 | 7399 | a97”™ | 2120 [0.190 %*
5 3267 1300 1017 | 7950 225 | 1632™ [0.134 "
6 34,00 1293 1030 | 73427 | 206 | 2472 [0.152 "
nszapUly 1 2833 1067 1270 | 832" | 260%" | 2617 [0.481 "
wuuedeu vl 2 3117 1317 1130 | 7573 | 2167 | 1749 0349
3 3233 1357 963 | 7468 | 273" | 2116 |0.142 "
4 3267 14.43 947 | 7753"" | 254" | 1930™ [0.105 "
5 3333 1347 1043 | 6888 " | 187 | 2190" |o0.174
6 3267 1350 1053 | 69567 | 205 | 3028 |0.119 "
nszaeU 1 2867 1083 1283 | 6535 ° | 182" | 3a12” |0.296 °"
ansdrdwl 2 3050 1307 1130 | 7095™ | 2137 | 239" |0.4a8 <
3 3017 1323 1147 | 730670 330" | 2165”7 [0132™
4 3200 14.07 940 | 7072 | 327" | 2722™ |0.323 "
5 3333 13.40 1083 | 816" | 155" | 2895 [0.207 7°
6 3267 1307 1047 | 7062 | 205 | 21727 [o0.1684 ™
nsvaeU 1 29.00 1087 1317 | 6489 % | 265" | 3153 " |0.564 "
aWnsdaiann 2 3100 1270 1087 | 7a15™"| 330" | 1557™ 0218 "
3 3133 1263 1083 | 72717 | 348" | 2096 ™ [0.117 ™"
4 3200 13.17 917 | 732" | 398" | 22007 [0231 ™
5 33,00 1273 1020 | 72877 | 406°° | 25027 [0.2527°
6 3267 1297 1033 | 7070 | 329" | 2533 |0.153 °P
Qente 1 29.00 1077 1277 | 6750 | 162” | 3000" [0.225 ™"
2 3150 1257 1073 | 830" | 224™ | 1637 ™ 0378 "
3 33,00 1223 917 | 7838"° | 173 | 18137 [0.145
4 3233 1293 903 | 7671 | 186" | 2000" [0.225 "
5 3200 1253 1027 | 7243 | 251" | 2044’ |0.207 7°
6 3300 1277 1023 | 6827 | 124™ | 2085 [0.195"°
Meiunes 1 2167 11.07 1280 | 633¢°° | 233™ | 33457 |0478 ™
2 3117 1260 1120 | 7288™ | 39a” | 2002 [0.285 ™"
3 33,00 1243 933 | 7429 | 285" | 1948™" |0.13¢ P
4 3067 1273 927 | 7626"° | 378”7 | 1724 0282 ™"
5 34,33 1260 1020 | 72907 | 2027 | 22257 [0.161 ™
6 33,00 1267 1050 | 6887 " | 1487 | 2426" [0.159 7°
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M990 7.12 (di9)

afin  |38ms SrETe Tunastn Aty | Weddud | Weddud | Wesdud | B
41 |fiudn (faw) drden | dudn | dedlw | whevin 2AP
gamndl (O ALY (%) (%) (%) (%) (%) (ug/9)

dm |nsveeu 1 28.33 10.70 1293 | 59775 | 068" | 3640 ™ |o.188 ™

Wl U 2 32.00 12,97 1120 | 72007 [ 1.71°° | 2467 " Jo.240 °

3 33,00 12.50 917 | 7549 | 050 | 1891 ™" o116 "

4 33.67 12.90 903 | 6706 | 112" | 2079 Jo170 "

5 32.33 12,63 1013 | 67.99°°] 076 ™ | 3001 |o.178

6 3267 12.87 1023 | 7008 "] 066" | 27.97 " |0.179 7

nsEAey 1 27.83 11.23 1380 | 5514 [ 053" [ 4200™ |o21a ™

Wwnalmd 2 31.50 13.40 1117 | 6449 "] 122" [ 3150 7° [0.116 "

3 32.00 13.00 920 | 7037 "] 095™ | 2504 "7 [0.239 “°

4 32.33 12.73 907 | 7226|1387 | 2459 " |o.222 ™

5 32,67 12.73 1020 | 62997 ] 079™ | 3443°" J0.179 7

6 31.67 13.03 1027 | 6627 | 088™ | 31.13° |o.185 "

nszaoU 1 26.67 10.93 1340 | 4633" | 030" |5057" [o.290 ™

Wwnaan 2 31.33 13.07 1103 | 6754 ] 032% | 2796 " |0.145 P

3 31.67 12.80 917 | 7067 " | 1047 | 2462 " |0.217 ™

4 32.00 12.70 920 | 6204 | 095™ | 35517 0303

5 32,67 12.73 1027 | 6714 7] 040 ™" | 31.39 "° |0.146 P

6 32,67 12.90 1030 | 6207 | 061" | 3303 " |0.2a2 °

nazaeute 1 2833 10.93 1353 | 5697 " | 084" | a298° o247 "

wuuedeu-ll 2 31.83 13.60 1147 | 60787 | 166 | 3278 [o.117 ™

3 31.33 13.83 983 | 6586 | 124" | 2866 " |0.194

4 31,33 14.33 960 |61.61° |068"" |3515°° [o.170 "

5 3333 14.43 1070 | 5473 | 029° | 4255% |o.196 °

6 32,67 14.47 1063 | 60757 | 042 ™ | 3687 [o.181

nsvAeU 1 27.50 11.13 1353 | 5618 | 339" | 3570 ™" [0.199 °°

amsdors dol 2 31.17 13.67 1137 | 7039 "] 528" | 2427 lo.135 "

3 32.33 13.80 967 | 7178 " | 252 7" | 2254 7" Jo.171 7

4 32.33 14.47 950 | 69327 099" | 2692 |0.151 P

5 32.33 13.60 1040 | 6069 | 0.60 " | 3843 |0.178 *

6 32.33 13.83 1040 | 6580 ' | 3.60 | 27.19°" [0.166 " °

nszaoU 1 27.50 11.30 1377 | 6265 | 1377 | 3325 " [0.205 °”

ansdR A 2 32.17 13.47 1133 | 6335°°] 153 " | 3279 [0.135 "

3 30,33 12.50 913 | 7263 | 109" | 2193 [0.173 ™

4 32,67 12.63 927 | 6963 | 1.057" | 2680 ©* [0.169 "

5 33,67 12.47 1020 | 6488 %] 119" | 31817 0160 °

6 30,33 12.87 1030 | 6878 "] 091 %" | 29.09 " 0212

Y 1 28.17 11.27 1357 | 5281 | 033" | a541° o227 '

2 31.33 13.17 1093 | 6787 7] 1717 | 3067 " |0.1a8 P

3 32.33 12.50 917 |7455"" | 1887 | 1979 °" [0.114 P

4 33,67 12.73 1093 | 692077 | 125 [ 1798 0237

5 31.67 13.07 990 | 6564 ° | 1.01°" | 3093 °° [0.241 "°

6 32.33 13.17 1027 | 6346 °| 060 " | 3340°" |0.162 7°

msiunes 1 27.50 11.53 1303 | 6489 | 265" | 31.55 " 0206 "

2 3233 13.10 1167 | 6765 7] 1917 | 2068”" [0.210 ™

3 33.50 11.90 967 |7848" | 395" | 1a76" o125 "°

4 35.00 12.80 957 6870 " 1487 | 2796 " o131 ™

5 3333 12.33 1030 | 729277 [ 419 [ 2280 " |o.178 7

6 33.67 12,63 1043 | 64.09 | 2577 | 27.72 " |0.137 =P

wnewe: Msnusinilnguasfniidniidduluaaudfimiloutuuansinlisaiumeadfiissdiuanudiody p<0.05 e
WiguileuAadesie LSD
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< v £ Y aa & o o d' =
3. ﬂ']iLﬂU‘U']'JsLuU']u MIYIBANTEAUIN®IVIY 7 EﬂLLU‘U N328LI1UIU 6 LADU

nsfiunsdnludiuiiegdSeing iszeziiaiuiu 6 WoudnanssnudodnuaenIIRunIN
wazUsun 2AP sasiiegnitsddyeniy Yjduiusszninaddnisiiuiussezinalunisiiusnwves
anwazguilunast1i (3199 7.13)

A15197 7.13 Han15IAsITRANLLUSUTIUNeEdfnasiAut1TaluTud 1w AredSnnsiAudnendn 7
JUKUU 58881870814 6 1oy

Source | DF Tunastn Aty | Weswud | wWehdud | wesiud | Bunau
gamgl | ety | drwfen | dudn | dedy | whain | 24P
REP 2 | 143 0.02 021 599 0.34 1753 | 0.001
Storage (5) 3.05 ** 0.98 ** 3.79 ** 100.93 ** 9.32 ** 118.56 ** | 0.017 **
Time (T) 5 | 88.24 * 12.36 ** 095* | 25695 |  268* | 31520* | 0.405**
S*T 30 0.87 0.12 ** 0.35 ** 34.97 ** 0.61 ** 31.35* | 0.013 **
Error 82| 073 0.05 0.13 15.74 0.16 1097 | 0.001
Total 125
QV (%) 2.79 217 268 6.25 30.71 1022 | 1285

wnewn: ns ifianuwandiseens

o o

o

TlednAneani, ** wana1eeeneiiiedn

o v

u(ﬂ‘Uﬂ'NllL‘U@llu p<0.01

Bamaivinlugeieuaznszaeuiuidgangilunesihiedegaiiganiidy 3122 uay
31.33 seAuwalfed mud1su msiutalunseaeunanadnuuuadeulainaznsy aaummﬁé’mﬂuﬂﬁm
L‘LJE]ﬁL"U‘LlG]ﬂ’J’]ﬂJ‘UHIUﬂ@Q‘U’]’JﬁW]ﬁ@L‘1/|'m‘U 11.03% waz 10.99 % auasu LLaummqmu‘umUaaﬂmwam
WU 14.36% uay 14.13% mmuimwmmwmummw 14% szjda]uaamamaﬂmmwiul,mwwmma (mi'mm
7.16) msiivdnlunszaeuinmalm LLavmvaa‘ummameﬂasmummnmmmwrmu 66.80% Lay
64.57% nsiiulunssaeutniain nsvasudeindioulvsuay mmmamﬂamjuwaﬂ%mwnmJ 0.69%
0.75% uag 0.82% A1UEIRNU LLG]ﬂ’]iLﬂUIUHi“ﬁaU‘UEJLﬂaaUsL%mJLU’e]ilﬁt]uml’]’JMﬂﬁ\‘i%ﬂﬂL‘V]’]ﬂ‘U 37.16%
donpaosiunaniIsaaedludslivazdadanyd mimumfﬂumuaaummalm NITERULIMTAR LN LAL
ﬂwaaumummminmmwwamaqmﬂmmqm TaediuSunu 2AP iU 0.251 0.250 wag 0.249 pg/s
AINAIAU

mﬂmamiﬂﬂmavmu"lm’]msmmﬂmmﬂunivaaua'wmamLm lidnfiesiduidudnigs
Wesduiviedldsuazusune 24P ?NL&J@WlEJUﬂU%ﬁmSLﬂU‘U’]’JLLUUEJu“] ﬂﬁmumﬂuﬂﬁwaaummahm
LLmvaasmummumamummﬂsmm 2AP 1 LuammﬂwwnLﬂuivammmmuavumiLﬂaammm
ammmmumﬂmﬂuﬂawn mmsuusmwaaﬂ Wosduiviedld wasilesidudmdnin wideyadnuaei
ﬂm’;mmuwLLUiUsquIULLmaszau (157971 6.14) ImEmmsaﬂu‘mmamaamimmﬂ‘mLﬂaﬁwummu
FuarUSuiaas 2AP 92ansaImINTEEE ALY TnglmsUSina 2AP azaniasetesing
Tudioudt 2 (m3197 7.14)

Ufduiussenindiinisiiuinudn 7 guuuuiussesnamsiiuinubidwategaumgiilunes
1173 msmuma‘tumvaauﬂaLLUULﬂaaU‘LmLLavmvaaummsamﬂmm ¢ iousliesibuimntilunes
ﬁmaamammﬂ‘u 12.23% uag 12.07% maudiu (ms1edt 7.5) msiivinnlunszaauesénilmiioud
4 fieAnutudraudengeiian (14.879%) udlidnstunmsiuluieud 3 uas 6 uaznisifivlunszasuis
wuindeulmiioudi 3 4 5 uaz 6 wideinuirinaduruiuigenfiivlutiugeIina1an
Hreduduiirngaiu 14% Ssazdmarienuamludanded (nmd 7.11)

92



M15299 7.14 waveansiiudnmluluthusmeisnisifiusnedn 7 Ukuu fissazauiu 6 o

< v P & s 2 ¢ s 2 ¢ s 2 ¢
msnuludinu Tunasd AN | Wasiue | Wosiwus | Wasidua | Ysue
o & | grwden | dudhn | viedw | waavn 2AP
gl | ATy
R (%) (%) (%) (%) (pg/msg)
(O (%)
FFnsnu
nszaeUU AN 31.05"° | 1047 | 1330% | 6106 | 232" | 3822° | 02a9"
nszaeuthma-ln 3033 | 1071° | 1349° | 684" | 120° | 2911° | 0191
nSEABULIANGA-AN 3061 | 1052° | 1318° | 6457 | 069° | 3193 | 0.251"

nsvaeullowuuedoutl | 3047 7| 11.03" | 1436" | 5986° | 075 | 37.16" | 0176°

nszdeUaNSaR -l 3000° | 1099" | 1413" | 6367 | 233" | 3156° | 0208"

nsvaRURNIEN A 3058 | 10617 | 1350° | 6363 | 098 | 3144° | 0250"
e 310" | 1051 | 1324 | 6496"°| 0827 | 3144° | 0210°
srazaNAuSnEwn

1 fou 2660° | 1101° | 1357 | 5689 | 116° | 3895" | 0489"
2 oy 3038 | 1129° | 13317 | e46a”| 114" | 3071° | 0242°
3 Hou 3191" 939" | 13437 | 6649" | 162" | 2799° | 0.128"
4 dou 3181" | 11527 | 13757 | 594" | 183" | 2076 7| 0172°
5 fou 31.14° | 1043° | 13637 | 6438"°| 1.19° | 3311° | 0156°
6 \iou 3181" | 1053° | 1390 | 6274° | 085° | 3394° | 0.128"

wewme: fasnwiiiivluaaudvesudazdadelniieuiuuansinlddradunisadanseduaiudedu p<0.05 (e
Wiguiilguradesie LSD

Wesiuddudnannisifvluganiine weud 4 fangeiian 73.33% uslisefunaifui 3
ey nmsivlunszaeuthnalmli 2 3 4 uae 5 Fioy rsiulunseaeuthaaiiof 2 3 uae 5 Wow uay
mafulunszaeuemsdn i 4 weu (3197t 7.15) Tnewlesidudduinlunmsmezanadlutieing
YoansiuSE (ndl 7.12)

nsifuinlunszasutowvuiedeulniil 2 Feufilefidudvioslusiian 0.23% udlidsty
eudt 3 uay 6 msiivlunszaeuthmalmiiiou 7 1 5 uay 6 msfivlunszasuihaaidieudt 12 5
way 6 maiulunszasudonuuedoulmidioud 1 2 3 uay 6 uazmaiivlunszasuemsdaiiiifoud
15 uay 6 (m31971 7.15) nedhwazesifuiviedlafinuulsusuluudaziion (1mdl 7.13) msuiu
Frilugamenedioudt 4 Siedidududeaindiiian 23.26% udlddafunsfufeud 3 mafulunszasy
Yhanalusliioud 23 4 5 waz 6 miLﬁU‘LuﬂiuaanwmaLmlﬁauﬁ 2 uay 3 msiiulunsyaesuevnsdn’d
Tnldoudl 3 wanfivlunszaeuemsdniiiioud 4 (ms1edi 7.15) Tnednvasesidudvidluian
LLU'ﬁUi’JuI‘ULLG]auLmE]u (A 7.10) duinaens 2AP nunsiivlunisaeuduin nszaeueIvg
i waznszauthaaiioud 1 fUSinaugaiigaiiiu 0.683 0618 uaz 0.605 g/g MUY
(M151971 7.15) TneUSunasans 2AP vanategTImSlumaiuinuieud 2 (n Wil 7.15)
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M15299 7.15 Uduiusveanisinudialilutiudieisnisiiuinw 7 gUiuu fisseznauiu 6 Weu

FBnsuludau seELIaN Tunastn ATy |Wedidud|Wohidud [Wesidud| Vsuna

(how) QNI AUy [$1den| dutin | wedd | whasin | 2aP

CO) | (%) (%) (%) (%) (%) | (ug/g)

nszasulium 1 26.17 (1063 [13.30 *" [57.16 "¢ | 2.40 °F |37.91 °F |0.683 "
2 3033 [11.03 1327 7" [63.05 7" | 217 ¢ | 3246 ° |0.204 *’
3 3233 | 923" [13.00 " 626177 | 241 %7 |29.19 " {0.139 "
4 3267 (1123 (1353 614477 | 360" |32.73 7 |0.157 ¢

5 3133 (1020 1340 " [58.60 " | 1927 |38.11° o161 7"
6 3333 (1050 " [13.30 °" 6352 | 139" |34.93 <" {0.147 7"

nszasutaa-lny 1 2633 [11.10 01333 7" [56.97 ™| 0.82" |37.90 *" |0.260
2 3033 (1127 T [13.17 7 |68.15 " | 128 2797 |o267
3 31.00 | 927  [1363° [69.777°| 1.88"" |25.89 "[0.131 "'
4 3200 [11.67° [13.60 " [7066°° | 168" |26.16 " |0.196 "

5 3133 (1043 1377 °° [69.61 77 | 067" | 28357 0.162 7"
6 31.00 (1053 " [13.43 " [65.87°° | 083" |2842”" [0.128 "

nsraRUTNANA-4 1 27.00 [10.73 1340 " |52.85 " | 0.6 ** |a4.45" |0.605 "
2 3067 [11.10 0 [13.03 7" [68.02"7 | 0.26° |26.39 " |0.304 ™
3 3167 | 923" [13.00 " [67.15"7 | 116”7 |27.50 " {0.148 *"

4 3233 (1127 0 [13.03 " [66.63° | 147" [29.06 © 0.169 ™
5 31.00 (1033 " [1297 "™ [6729"" | 037> |31.66° |0.146
6 31.00 (1046 " [13.67 " [6545°°| 040> |3253 " {0.135 "

nsvaaully 1 2650 [11.20 “°[13.97 " [583577 | 0.29° |39.59 " [0.344 "
wuupdeu-lul 2 30.00 [11.47 13737 [6156 | 023> |36.79°° |0.248
3 3200 | 9.83 " [14.37 " 6439 % | 0.73 7" |30.75 " [0.124 "
4 3133 (1223 [1473" (5671 "% 187" |38.77 *°|0.120 "
5 3067 [10.83 " [1470" [59.67 °7| 11179 |3837 *"|0.121 7"

6 3233 (1063|1463 (5850 | 0.25° |38.68 °"|0.097 "'

nsraeuasdes-lu 1 2633 |11.17 “° 1353 |6a.25 " | 284" |31.53 " |0.457 €
2 29.67 (1153 [13.30 °" [62.83 7 | 2.41 "7 |29.16 " |0.241 ™"

3 3167 | 9.80° [14.30"" |66.87° | 208 " |28.04 " 0.089 '
4 3067 |1207" |1487" |6332°"| 1767|3253 |0.210 "
5 3033 (1057 " [14.07 7 621277 | 265 3443 [0.143 "
6 3133 (1083 " [14.70" [62627° | 223" |33.65°7 |0.108 ™"

NSrdeUaMTEN - 1 2717 |11.33°7 [13.80 ° |5214° | 044 ™ |40.89 " |0.618°
2 3033 [11.10 1340 " 6393 | 129" |30.66 " |0.259 ©
3 3133 | 917 (1310 [6470% | 163" |29.39 " [0.127 "

4 3167 (1137 [1357 7 |69.52 "7 | 152" |25.79 " |0.163 "

5 3167 (1037 (1350 " [66.49° | 0577 |31.71 " 0.166

6 3133 (1033 " [13.63 [64.99°" | 046" |30.18 "7 ]0.169 "

Q36N 1 26.67 11087 13677 |56.58 77| 0.85 " |40.36 *° |0.458
q 2 3133 |11.50 © [1330 " |64.93 % | 032° [31.51 “"|o.173 ™
3 3333 | 9.17° [1260" |69.91°| 1.45™ [25.15 %" |0.139 ™"

4 3200 |10.83 %7 [1293"™ |7333" | 087 |23.26° |0.186

5 3167 (1027 " [13.03 7" |66.85 % | 1.05 " [29.117 |o.189
6 3233 (1043 [13.93 < |58.22 7| 041 [39.22" |0.112 "

N

nuewn: fanwsiiuluany

LSD

Da

milouiuuansinluarsiunsadfnseauaudeiu p<0.05 WealuSsuiieuaadesme
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i 1
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'-h*-:-.-:t‘:- &

Wil 2 3

ol & iH

A L C
Wil 2 REg]

il 5 1

Wi & GH

i 5 LR

@i 1 T | 5T
o ¢ |[EHT - ] o1

:

dim 3 MT

il & K

R & P

o & BT

l.lnui1 nHEhorhomt o os ooho o oo anono oS e R s r e HTH A
P AT e e

'mus

dmi ¢ [EEEC DD ODD

WEH

£l L-A

rrisitL wwt Fashean et |meerndscedeulial| momuenesirfal | ennieeriedin
.-
=

Frizs AT
: E
g

e e e ]

i 01 02 03 0.4 0.5 0.6 0.7 0.8
i 24P (ug/o)

v

A 7.15 Ugauwuﬁmmaﬂwmvﬂimm 2AP (ug/g) vaansifiudialulutudeidsnmsiiusnvidn 7

i‘ULL‘U‘U VI'ﬁuEJuL’Ja'l‘lﬂu 6 Lhou ((513E]ﬂ‘l?ﬁ‘l’lﬂ’]ﬂ‘U‘VILW&J@Uﬂ‘NLLﬁﬂQ’J']VLNGIWQﬂUVIWQﬁQGIWi%G]U
mmwauu p<0.05 LiJE]LUiEJUW]EJUﬂ'ILQaEIGYJEJ LSD)
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4. mswisudisudaruiiiugng 3 aanudl dremsiiudnaviall 7 sUunuu fisseziian 1, 3
wag 5 ey

mMafiusnudn 3 anuiidiedfeneg fiszezinan 13 uaz 5 ou dwansenusednumy
M LazUSIM 24P vesimeddlddAgeniu dnvas ammﬂuﬂaamwmummﬁmnﬁ]
Ufduiusseninsaniuiiivinnduitnisdvesdnvargumgilunesiinuazainuduinidden
ﬂgauwuﬁiumwamwm‘umaﬂusumnmmmmLLayUgauwuﬁiymwaﬁmsmwnﬂmwynmmusm
vosdnuarmLTuiEen LLauﬂgauwuﬁiumwamuwmumaﬂmﬁmsmuuaui 8EIIaTlUNSLAUYS
dnwrgungiilunesim uazaruduiiuuden (91l 7.16)

AN519% 7.16 NAN1TIATIZIANLLUSUTIUNEDRNSAUT1II 3 @a Ul fedSnisiusnednd 7

JURUU WIsseeiian 1, 3 wae 5 Whiau

Tunasdn ANty | Wefidud | Wesidud | wWesdud | Yuna
Source |DF [gauvigfi  |audu | §raden | dudna iogla Wwanvin | 2AP
REP 2 5.62 0.05 0.03 21.00 0.62 3.17 0.001
Barn (B) 2| 17.19%% | 69.46 **| 99.22 ** |1654.89 **|  49.59 **| 1705.21 **| 0.108 **
Storage (S) | 6| 1.00ns| 1.51%| 205% | 3652 % 518 *|  34.78 **| 0.042 **
Time (T) 2| 417.44 ** 6.52 **|  22.90 ** |1689.35 ** 12.10 **| 2328.66 **| 1.095 **
B*S 12| 0.80ns| 0.18*| 079ns| 34.68* 2.89 *| 5507 **| 0,021 **
B*T 4 6.57 ** | 21.78 ** 19.50 ns 31.93 ** 0.75* 39.99 **| 0.179 **
S*T 12| 1.92%| 032*| 095ns| 60.36* 0.47* | 51.28*| 0.038 **
B*S*T 24 0.90 ns 0.21 ** 0.33 ns 19.16 ** 1.07 ** 22.37 **| 0.031 **
Error 124|  0.66 0.05 0.08 12.74 0.24 8.16 |0.002
Total 188
CV (%) 2.68 2.09 2.32 20.75 10.39 522 | 1559

a

wuewin: ns Lifianuuandied1aivedidgnieadis, * waz ** uandsegelidedAyise

FUALLTOIU p<0.05 oy

p<0.01 MUAINY

mimumﬂumlmLﬂaimummmnawam 72.20% Lllaﬂ‘ﬁﬂ(ﬂ’]ﬂﬂ 23.38% LLa‘“QJUﬁJ’]m
2AP E‘N‘Vlﬁ@ 0.288 pg/e a'J‘UﬂqiLﬂUﬁU’]’JSLUENﬁﬂﬂ ammmmm ﬂ’JWﬁJ‘UuSLUﬂEN‘UTJﬁGVIﬁﬂ mmwmu
‘UW’JLUa@ﬂLLau‘UiQJ’]m 2AP G]’W]ﬁﬂ 11.12% Way 0.206 pg/g AIUAIAU Iusum“mmsmumﬁummum
LUaimummmmmmLﬂaaﬂawam 13.54%) way mﬂaimummumamwam 62.59% ulaimdsanniiu
mﬂummﬂvawﬂﬁmﬂ’mmwmL‘UaaﬂammmmamLLamﬁﬁmmmmmﬂwamammalﬂsvmwmsm‘u
3ﬂ19’1@ﬂﬂ3’1ﬂ’15LﬂU®’JEJ’Jﬁ@u“] GmlmLﬂuwamﬂumwmmmammmimumamamam

BasiivdnlunszasunaradnwuuindeulnduaznsrasuormsdniluiiaUesidud
mwmmaaaiuﬂaqmwaLLawﬂaﬂm%umLﬂaaﬂawaﬂ maiudnlugendnedwesiduddudnigan 70.47%
wiladsinefunisifivlunsyasutnnatin msmumﬂummﬁmauLﬂaﬁwummﬂmmwa@ 1.72% ualaising
funsiivlunszaeudowuuiadauluml aﬁmumﬂ,uﬂiuaaummameﬂaiwumLuamuﬂmwam 25.60%
LLmlzumqﬂumﬁmﬁluqammaLLaznszaaummﬁamLm (P157991 7.17)

Msfuinlunszaouomdniian nszaeutnaLin NsEaRUUUALALNTEER UM
amﬂmmmamﬂmmmmmaamimmm TnaduSunal 2AP AU 0.290 0.289 0.270 way 0.269
ue/s mummmﬂmamsmw\]vmulmmmimmﬂmmﬂ,uﬂsUaa‘ummammﬂwnnmﬂaw&ummwn
G WesidudwdainiuazUsuna 24P ’ddLllaLV]EJUﬂU’Jﬁﬂ’]SLﬂU‘U’]’JLLUUEJu"'] mmum’tummmmmvu
LUasmummumaammuUimm 2AP Ununang ﬂ’Ji‘MaﬂLaENﬂ’ﬁIsUﬂ'iuaEJUUEJLﬂaE]‘UImﬂuﬂ’liLﬂUsU’l’J LWIE
wﬂwumwmumaLﬂaaﬂaamasmumm L‘UaimumLuamwﬂmuavmmm 2AP 61 dlaiAusnududussey
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wauwIy nMawdsundasgamall anudulunesds anududilden Wesidudviedld uaziesidud

& w1 P ' & a i f & eV v a
wanwnAautakUsUSIULARLLADY (ANS1971 7.17) WAlAgNINTILUBsTURALY1I AL USUNENS 2AP
ANFIAIMIUTEELNAINITAUTN TelannzUSunn 2AP vansiaiagnasiatsiluioun 3 (M99
7.17)

A13190 7.17 mavosnsnuimaalulu 3 @il sedSnsiiuinundm 7 sunuu fissezia 1, 3 uay 5 e

ASAUTI? Tunasdg AUty | Wosidud | Wesidud | Wesidud | Usunwu
aamgl | Audu | §raden | dudn | viedld | wdadin | 2AP
CO | () (%) (%) (%) (%) | (pg/e)
AU
fjalsf 30.25° | 1041 | 1289 | 7224" | 291" |2338° |0288"
fedanyd 3091"1215" | 11.12° | 7040° | 281" |2577° 0.206°
msiiulutiu 2988|1027 | 1354" | 6259 ° 132° |3335"° |0.258°
FBiu
nszaauLULm 3037 | 1087 | 1230 | 67.55° 303" |27.43" |0270"
nsvaULma-l 3020 |1084°| 1248° | 678a™ | 239° |2862" |0197°
NITADULINA-LA 3020 |1072°| 1246° | 6961 | 243° |2560°  |0.289"
nsvaoutsuvuindoulual 3048 [ 11277 1283" | 67.49° | 186" |2852" |0.200°
nsvaaUaIaR -l 3011 | 11267 ] 1291" | 6771 | 249° |2852° |0.269"
NITADUIIMNTAR -1 3041 | 1095° | 1251° | 6819 | 250° |27.06° [0.290"
39N 3067 | 1070 | 1212° | 7047" | 172" |2675% |0.241"
igﬁlﬁa’L'Ja']LﬁU%lﬂ‘lﬂ"l
P B C A C C A A
1 o 2738"° | 1059 | 13.16" | 62.70 1.94° |3362 0.401
3 fou 3170 [ 11.03° | 1197 | 72.81" 281" |2146° [0.196"
5 liou 3197 11217 1281° | 69.72° 229° [2742° |0155°¢
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udsegdeluddifivefidudsuimgaiian 74.219% usldssfunssaeutiuii nszasutnna
i nszaeuleuuuiadoulval nszaevemnIdR ot uazmaiiulunszaeuinnain wazgeieluday
ned (Maad 7.18) Fduinilunszasuiimaiilusduiiesdudviodlaiiian (0.66%) ustlissiu
mafvlunszaouiendeull nsrasvomnsdniiiuarginidie nmafvindensraouthmanilugs
dnzAfiefdudiudavindfian (20.92%) udliidnsfunisifusenszaeutuii nszasuthaali
nszapuoMTER i wazgeteludelsl mafudnlunszasuihnaiiwagnszasuemsdniininlu
falifannsasnweuvenvesinléffian Tasdiuunas 24P Wiy 0.394 uag 0.364 ug/g MUY

defasanUsziuanuiiuarisnisinudniiielinsdnvasnsgunnuazaunenvziiula
Imsiuinmenszaeuiimainiuaznszaauamsdniinilugald danuiudraddendinds 14% fia
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101




M15299 7.18 Uduiusueansiiudvialllu 3 @it sedsnisiiusnwdn 7 suuuy

ganui 35nsiiudn Tunasdn Audly | Weddud | Wehidud [Wedidud| Ysuna
v gaumadl Audu|$1aden| dudnn | edd | whlavin | 2AP
Co | (w) (%) (%) (%) (%) | (ug/g)

gl |nszaeuthum 3056 |10.61 | 12.8¢ " | 73.00 "] 3.19% | 2274 “"|0.2a2 "
nszaeuthana-lnl 30.22 [10.18 “"| 12,98 | 70.76 °°| 3.06 © | 25.19  |0.245 *
nsvaeUImA-Lm 30.28 [10.00 " | 1279 °" | 73.46 " | 358" | 2134 " [0.394"

nsraeulonuuiadoulml | 3039 1062 7| 1322 | 71.04"" | 2467 | 24.20 7 0.211
nszaovownsdnival [ 3017 [1079° | 13.18° | 69.87 | 273% | 2599 7 |0.316 €
nszaUDNIER A 30.06 1048 " | 1266 " | 7331°° | 324" | 2134 " |0.364

DINYY 3011 [10.16 “ 1253 | 7421" | 210" | 2284 “"|0.245 ™

fedanzd |nszauthuii 3061 |11.98 "] 1083° |7020°" | 365" | 24.49 ™ [0.240™
nszaeuthaa-lnl 30.83 [12.08° | 1089 | 67307 | 3.00° | 29.97 " |0.161"
nsvaeUIma-L 3044 1208 | 11.47° | 7292"| 303 | 2092" |0.175"
nsaeulonwuuiadoulval | 31.33 |1257" [ 1092 | 7063°7 | 2407 | 2508 [0.191 *"
nszaovownsdnivdl | 3072 12497 | 11587 | 6884 ™ | 2227 | 2824 % |0.261°

nNSzaeuaIMISARI-AA 3111 1208 ° | 11407 | 70.16°" | 3.40" | 2584 |0.201 "

DemTY 3133 1180 | 1073 | 7277"%| 1.95° | 25857 |0.215 "
nsifulu|nssaeutmm 2994 {1002 | 1323 | 5946 | 225" | 3507" |0.328 ™
) nsvaeuthaa-lusl 2956 1027 | 1358 | 6545 | 112" | 30.71 ©|0.184 *"
nsvaeUImA-L 29.89 10.10 " 13.12° | 62.43°" | 0.66' | 34.53" [0.300 €
nsrautonwuuiadou vl | 2972 [1062 7| 134" | 6080' | 071" | 36.23" |0.196 ™

nszaovownsdnival 2944 10517 | 1397 ° |64.41™"| 252 | 3134 % |0.230 ™
nszaUENIAR I 30.06 (1029 | 13.47 " | 61.11" | 088" | 33.99" |0.304
D4m%Y 30.56 {1010 °"| 13.10 " | 6443 | 112" | 31.54 " |0.262"
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M131497 7.19 Yduiusvesnisiiudamilulu 3 aowuil fissezoe 1, 3 wag 5 e
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o (%) (%) (%) (%) (%) (ug/g)
efalal 1 J2745° [1001°] 1289° | 6519° | 234" | 31.22° |0.467
3 3150 | 1094 | 1244° | 7766" | 348" | 1644° [0255°
5 3181° | 1027 | 1332° | 7385° | 290° | 2249° 0142
fedend 1 ]2810° [10757] 13.02° | 6602° | 232° | 3069° [0.247°
3 3169° | 1277° | 100a° | 7427° | 333" | 1996" |0.206°
5 3295" [ 1294" | 1029" 7092 | 278° | 26.65° |0.166"
nsvfiu 1 2660 | 11.01°| 1357 | 56897 | 1167 | 3895" |o0.489
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nsudnludeldiioun 3 SwWesidudduinigiian 77.66% nsiiudlutusieud 5 was

Woudl 1 Siesidudvieslaiiign 1.19% waz 1.16% muainu nsiiudnludaldd 3 weufiilesidud
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dhanaiieudt 3 way 5 msfiudalunsraevemnsdniiiuaznszasuiaaiiieudt 1 s 2
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nsvany 1 [27617 10927 [13.03™ 64727 [23a™ 323377 |0.423°
pwnsdninmi| 3 [3106° (11417 |1290% [71.99°7 [282% 2287 02207
5 [31.67° [11.46" [1279° 6642 [232°° (3036 [0.163 7
nsvany 1 [2789° |1081 ™" 13217 [61.73™ 2017 [3329™ |o537"
3
5
1
3

3278" [1069" [1128" [7595" |1907 [1951% (0173 "
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fusloud 3 maumenszasulinamiwaznszaaulinanfioun 1 waz 5 nsiiulunszasulenuy
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A13197 7.21 Uduiusvesnsiiudnavialulu 3 @i dedsnisifiusnudn 7 suwuu Aiszezian 1, 3

way 5 Loy
aanuil (ASmsu | van | lunesdn AUty | Wosidud |wWesitud | Wesitud | USune
LTI (fow) |gamalilarady| drawden | dudn | diedd | whevin | 24P
(O  |[(w) (%) (%) (%) (%) (ug/9)
galdf  |nszaou 1 | 2733 1083 | 1315 | 6344 | 216" [ 3451 [0262"
Untunn 3 3200 10637 12137 | 7772"7 | 346" [ 16477 03167
5 3233 (103777 13237 | 7783"7 | 397" | 1724 [0.147 7
nszdey 1 |2750 [ 940 1330 | 638" | 274”7 | 3518 |0.195 "
dwalml | 3 3117 [1000™ | 12437 | 7804 | 402" | 1553 |0385"
5 3200 (1023 13207 | 70407 | 23677 | 2485 |0.155 7"
nsvdeU 1 | 2750 | 9.03 1287"" | 64487 [ 2327 | 30897 [0750"
dwain | 3 | 3167 (10777 1227 | 772577 | 415" | 1598" |o0.288 "
5 |3167 [1020™" 13237 | 78657 | 427" | 17147 01437
neaouly | 1 [ 2750 [10137°] 12757 | 6603 | 1.73° | 2810 |0320"
wouedeu-| 3 [ 3100 [11.43° | 1300 | 7946” | 3237 | 1568" 0171
vl 5 [3267 (103077 13907 | 67637 | 24177 | 28957 |0.1447
nszany 1 | 2783 [10777"] 12737 | eas5? | 23777 | 31337 |o0517"
gwnsdat- | 3 [ 3133 [11.207] 129377 | 7608" | 3097 | 189277 0249 ™
vl 5 3133 [1040™] 1387 [ 68997 | 2757 | 2771 Jo181"
ns¥aeU 1 | 2750 (10237 ] 12657 | 6816 | 293" | 2747 |o774"
pwnsded- | 3 3133 [10977| 1223 | 755377 | 393" | 1720 0204 "
1 5 3133 (10237 131077 | 76257 | 2847 [ 193277 0094 "
gwnde | 1 2700 | 963 | 1280 | 582" | 211" [ 3107 " |0448°
3 [3200 1067 12077 | 7957" | 25177 [ 15257 |0.1557"
5 13133 (101777 12737 | 7722"7 | 1687 | 2220™7 [ 01327
fsdsned |[nszaou 1 | 2717 J1080 " 1310"7 | es11" | 282" [ 3005 [0263
Y 3 | 3167 12507 917° | 361" | 432" | 18907 |0252"
5 13300 12637 1023° | 70897 | 382" | 2451 |0.205 "
nseaey 1 |2783 [1077 | 13137 | 6702 | 189" | 3281 0195 "
dwalml | 3 | 3133 [12677 927° | 7014 | 372" | 2265 [0.113 "7
5 13333 (12807 | 1027° | 63757 | 3417 | 3444 |o0175
nszdey 1 | 2667 |1057 | 1347 | 6294 | 2857 | 3047 |0.182"
dwnain | 3 [ 3200 |12577 | 1077 | 7624™ | 400™ | 16277 [o0190"
5 3267 [1300% | 1017° | 7950" | 225 [ 16327 |01527
nseeouly | 1 2833 1067 | 1270 | 6832 | 260 | 2617 |0349"
wuedew-| 3 | 3233 (1357 963° | 7468 | 2737 | 2116 [0.105
vl 5 13333 [1347" | 1043 | 6888" | 187" | 2790 |0119"
nszany 1 | 2867 [10837 ] 128377 | 65357 | 182" | 3412 [0.296°"
pwnsded-| 3 [ 3017 [13237 ] 1147 | 73047 | 3307 | 2165 0323
vl 5 13333 [1340" | 1043 | 6814 | 1557 | 28957 |o0.164"
nszany 1 [ 2900 (1087 1317 | easo " | 265" | 3153 [0218"
ownsdad- | 3 3133 [12637 | 1083° | 72717 | 3487 | 2096 02317
1 5 13300 (12737 1020° | 7287 | 406" | 2502 |0.1537"
g | 1 [2900 [10777 | 1277 [ 6750 " | 1627 | 30007 [0.22577
3 [3300 [1223° 917° | 7838 | 1737 | 18137 [0225 77
5 3200 [1253% | 1027° | 7243°"| 25177 [ 2944 |0.195"
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