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Abstract

The study on quality of soybean seeds cv. Chiang Mai 60 aimed to compare different packaging
materials to the storage quality of soybean seeds. The experimental design used a completely
randomized design (CRD). Before the experiment, seeds were culled to get rid of low- quality seeds
and impurities. The initial moisture content of all seeds was reduced below 10% before conducting
all experiments. Soybean seeds were packed in different packages of 10 kg per bag. The experiment
was divided into 4 treatments: 1) woven plastic sack polypropylene (PP), 2) woven plastic sacks PP
with polyethylene bag (PE), 3) woven plastic sacks PP with linear low-density polyethylene bag (LLDPE),
and 4) woven plastic sacks PP coated with laminate. Seeds in 4 types of bags were stored at a
temperature of 20 °C (30+5% RH). Soybean seeds were sampled randomly for quality analysis at 30-day
intervals over 8 months of storage and each treatment had 3 replications. It was found that the plastic
sack PP coated with laminate, could delay better the development of abnormal soybean seeds,
including the color changes (L*, C*, and h°) from yellow to brown than other types of packaging. Seeds
in woven plastic sack PP had the highest weight loss, which was related to a decrease in the moisture
content of seeds. However, type of packaging materials did not affect the change in protein content
of seeds and levels of oxygen (O,) and carbon dioxide (CO,) in packages throughout the storage for 8

months.

Keywords: Soybean seeds; Package; Storage life
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windsnasinmsmelalagliasemnsasaunielundn vinliudadesy deugunm  Tnetadeifnadonmnm
uazagnafiusnwesudadty Iiun enuturesn gamall araududusing meusussyfasiiidlunad
$nw1 wagmssununuuasinslulsafu wu dedamdes uazun Wudu ndsnifiuifernnuasgn

a

Sdudemannuiuadsluiviidieleriunsifaten wdwinduhluduinwiluifiomeadulezuie gamgl

Y

AuazAuIudn relinsiasuwlamneas ineuazdaeiineluwdaiiniudias (Sukhothai provincial

agriculture and cooperatives office, 2017) siagwnlanmuindounazussyiuinldlunsiiuineiudn

widesdalianud1Atyed 198 ednwinun v udnsEniesen T mneuarn1sTUds Aelunuidell

neUszasiiefnuviinvasussiaeirennnmnisiiusnuuindunios Jasteliudadundodiyaniy

FJumaasegha vbidiuseldvesneasnsuaiUssneunsfismhewdedumdes

ad
2. 99013
2.1 Fngfu uasllnussysio
= S By & o & o & a | X Ao v ' o A vy
nsfnwesstildwdniimdoniugideddui 60 annudatnunsnsluiuiidanindednl Inedadonlalvdl
2 o a X & & I Yy & \a v & o 2 o =
wandswazdsudeulng suisananudureaudnliiaudubiiiuiesas 10 anduimsinusnwiuGe
andedlagldussgdue Al (1) nszaeunaradinaulndlnsidu (polypropylene; PP), (2) nsgaaunaasn
a1 PP saufugananadnylialndiefiau (polyethylene; PE), (3) nszapunanafinaiy PP saufugenanain
¥l linear low-density polyethylene; LLDPE uag (4) nsza@aunaiainaiu PP Ladauaiiliug (laminated)
‘1/7’1msuss'«gmﬁmﬁamﬁaqﬁmmqﬂas 10 Alansu 1uu 3 FrrevsALARDTOUNSHUAIDENY watn by
Snwiigaumadl 20 © @ (3045 RH) antiutudinuanisnaaemng 1 wew Wusseziian 8 ey
2.2 mﬁmwﬁ@mmwmmmﬁmﬁamﬁm
& < ° \ 2 @ - @ , o o @ & 2 v
2.2.1 Arufuvedudn Mnsguudndandeaiiagieay 200 n$u UanIaANTLYBRNEAR Y
LA3DYIAANTLLLAR (Grain Moisture Tester Ju PM-650 Kett, Japan) 5189 1unalagdnlud® wandlumiioy
azuUSunaANTuUNsluLEn
2.2.2 migagdeimiinvesudn lnevihnstahmindusiuresdundesnsunsiiuinyuazinnn
A JUNTUNNKE INUUATLIUNINFUNTT A9

y o (dwinGudy — dwdn a Suivhnistuiine)

a o

Sovaznsagdeimin = — x 100
Y dminiudu

2.2.3 Ysuraufingeendiau (0,) wazarsuaulaeenlad (CO,) lneldaunsaliinsieriusunufie

Headspace gas analyzer OXYBABY (WITTGAS, Germany) lun1sinsngsivsunafingnieluussasiue lagld

WIAIATIEIUNIMENIUYIUTIUTN Fargaunadnludilumiesevay

104


104


Thai Journal of Science and Technology 111 12 « aUUA 2 « 1NB19% — ﬁqmyu 2567
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2.2.4.2 A1 C* (Chroma) AoATLEnIenuUdNYedd laea1 C* Uanuansienugdng oA C*
AAULARIEANMNDIAE
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(Uszwrlneg) $11im
2.2.6 MIRTIAKINLEAGIVEBTIRAUNRGIENE8Y Stereo microscope wazdIaA1LUaT (Dry seed
examination)
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Figure 1. Unusual physical characteristics of soybean seeds included: normal seed (A), wrinkled seed

(B), broken seed (C), purple seed stain (D) and black seed stain (E) under stereo microscope at 100x

magnification.

2.3 MINURURALIATIVITRYAN AT
TNUKUNINARDIUUGNEANYTa] (Completely Randomized Design; CRD) lngnaiildainnisnaaesiiu
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3. NAN15398UazIN5al

INNIINAADUAMANTRVDIUTTYA YA WUd1uTTedeInTzapunaladinaIu PP dnaudiuy
WS IAN1A MU LATUIULAZLUIYINWIAU 88.3, 99.4 LNz U1dN18 AINEIAU TN15EAR IULUITUIULAT LD
ynawhdufesar 27.2, 26.4 awandu uazlianuvuwitdy 148 luaseu Tuvasiinisldussyfnsisiudu 2
u 1dud msldusssmsinszaeunanafinaiu PP srufugemanainaiin PE uazussafasinszaounanann
@ PP Samfugananadnuie LLDPE Tagussfasinszaeunanainaiu PP fiquandAniufingnundeiu
dugananannyila PE uag LLDPE fsasmsTunuadlotviiy 8.40, 8.94 NSU/M151UUAT/TU ANUAIAU
19N TINITTUNIUVBIRBNTLAUWIAY 5,096, 5,203 gNUIANIAT/AITIUUAT/TU AIUAIRY hagdianumu
Wity 45.7, 40.7 TUATOU AINEIRU drunszasunatafind 1y PP iadouaifiun JA1nuaiulssmeunnluy
WUITUULALHUIVIIBINNTU 93, 83.8 1uneUN@N1a ANUAINU ANNSEARI LUMIVUIULAL LIV BINAUS DEAY

23.3, 21.4 9ua9U wazilanunuvindu 131 luaseu (Table 1)

Table 1. Results of testing and analysis in 4 types of packaging properties

PP +
Package properties/ Package types PP PP PP
laminated
Breaking tensile parallel 88.3 88.3 88.3 93.0
strength (MPa) horizontal 99.4 99.4 99.4 83.8
parallel 27.2 27.2 27.2 233
Elongation (%)
horizontal 26.4 26.4 26.4 21.4
Thickness (um) 148 148 148 131
Package properties/ Package types PE LLDPE
Water vapor permeability rate
5 - 8.40 8.94 -
(g/m*/day)
Oxygen permeability rate
_— - 5,096 5,203 -
(m’/ m*/day)
Thickness (um) - as5.7 40.7 -

Remarks: Analyzed by the Thai Packaging Center, Thailand Institute of Science and Technological

Research

* PP and PP + laminated are single-layer packaging

PP + PE and PP + LLDPE sacks combined with 2 layers of plastic bags

- Unable to analyzed
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Figure 2. Seed moisture content (A) and weight loss (B) of soybean seeds stored in different packages

at 20 °C, 30+5% RH for 8 months.
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Figure 3. Oxygen content (A) and carbon dioxide content (B) in soybean seeds stored in different packages

at 20 °C, 30+5% RH for 8 months.
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Figure 4. Unusual physical characteristics of soybean seeds included: wrinkled seed (A), broken seed

(B), purple seed stain (C) black seed stain (D) and normal seed (E) in different packages and stored at 20
°C, 30+5% RH for 8 months.
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1964) wetimsiiusnuluanimwindeuiuvangauaiinsassasnsiuasunaswesUsunalusiu wazaiunse
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Bnngnisiuinuwle Inglugisiiwdafansindiudnsnismelasazianssunaduaiinnsluanas wée
Wndszeeinda iinnisaateaiseimanigluwdadng Jedawalvuiunalusfiuliniswasuudasios

(Duagpatra, 1986)

Table 3. Seed color (L*, C* and h°) and seed protein content of soybean seeds in different packages

and stored at 20 °C, 30+5% RH for 8 months.

Treatment Seed color Seed protein content

L= Cc* he (g /100 g dry weight)
PP 57.76 28.45% 77.32 34.56
PP + PE 58.12 28.85% 76.41 33.87
PP + LLDPE 57.94 27.81° 76.87 34.85
PP + laminated 59.73 29.70° 77.79 34.94

F-test ns x ns ns

C.V. (%) 3.00 3.64 1.11 8.97

* Means in a column followed by different letters are significantly different at p<0.05 (Duncan's Multiple

Range Test, DMRT)

4. ayd
MaAusnvILantmdesneusstusiuiazelin WuIUIIINISE@eUATUNAERN PP Indausieandiiug

a a a a a a 2 o & ~ a a a a & <& A
fuszanSanlunisvrasnisiinanuinunfivesuandiwded srudsiinswasuiUasdandwdesludud

¢ a < Y A =

matinitussiaeiviindy lurugiussdadinsgaevaiunatadin PP dwalviwdandiwiosinisgayde
umdnunigadsduiusivuinnamnuiulundeanasnnian egslsinuussyiariudazaialidmasie
nswasuuwlaweslSualusiunelundn wagn1siwdsuuwlasuSuiuiiveendiay (0,) way

fingmsusulneenled (CO,) Tuussydusinaenszasnainisinusne 8 ey

5. inAnTsuUsENA
vavauAnNIsatuaywiulszanadunsaniivaiidelasinsnsiauinelulagudainisiiuiieaiie

Snwnaunmudaduniesdmsuldlunisuussuilundndudionns andidnauamuznssunisduaiy

a v o

eemans Wenavuinnssu (@nad.) Yeuusesunn 2565 uar 2566 Aelinsandunuvesguiidevigy

a 1

YIANTIUNBATAS19855A aanTudseInenranswazimaluladuislsendlng (37.)
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