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Effect of Seed Coating with Rhodamine B on Seed Quality and Fluorescence for

Anti-Counterfeiting of Tomato Seed
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Abstract
Seeds coated with fluorescent compound is an alternative method for identity and providing
securing for the high value seeds. The objective of this experiment was examined seeds coating of
rhodamine B fluoresceting on seed and seedling of tomato. The experiment was conducted at Seed
Technology Section of Seed Processing Plant, Faculty of Agriculture, and tested detection of the
fluorescence on the seed at Central Laboratory, Faculty of Technology Khon Kaen University. Seed
coating substance were prepared by using 5% of Polyvinylpyrrolidone (K30) as a polymer. After that,

rhodamine B was added at four different label rates: 0.125, 0.150, 0.175 and 0.200% per 100 ml of polymer

solution subsequently, tomato seeds were coated used of the Centric Coater, Model SKK 10. After coating
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process, the coated seeds were divided into 2 parts. The first part was evaluated and detected for
fluorescence on seeds and the 14-days seedlings of tomato using hand-UV (Model UVGL-58; A=365 nm.)
and Spectrophotometer. The second part was evaluated seed quality after coating. The results showed
that the coated seeds with rhodamine B had orange fluorescence light both on seeds and the 14-days
seedlings. Additionally,the coated seed with rhodamine B had no effects on seed germination and vigor
when tested under laboratory and greenhouse conditions. The conclusion of this experiment is rhodamine
B can be used as seed coating substance for identity of tomato seeds. In addition, it can be detected the

fluorescent of rhodarmine B on the seedlings.

Keywords: tomato seedling, fluorescent, rhodamine B, anti-counterfeiting

AN

”luﬁw-gﬁum@ﬁﬁLL@:fqmmuﬂﬁuLmﬁmﬁuﬂé’lﬂ?mLﬁuim%u@ﬂﬂQ?qmL?‘f; %ﬂwmﬂuﬂimmmuﬁmﬁuﬁ:
ﬁmmnﬁqmﬂuﬁuﬁu 1 1099 Anaems-wlarin uaziiudusu 12 aeslan Asdluyariilszunns 7,000 414
LW (@npsnsAsiniuging, 2565) suanRaRRlszAnERiuAss g mTuETITAnIn WA Feazsinlsk
Lﬁ'm@Namﬁfﬂﬁﬁqﬂ?mmm:@mmw Luﬁmﬁuﬁ:ﬁlﬂumm@uﬂma‘ﬁmﬂm@ﬂ i aust uazaaNds A
lumseaniige ﬁﬁqﬁ'ﬂﬁul,ﬂuvl,ﬂmummgmﬁ'ﬁwum”l,f’i Foufniugiasneasina i undaiugia
1Ange Ay pRamAnguLassnaLls TR aen iRty arge dwmansznLse
FTULIATHENA (WU ef al., 2007) uazdanansznuluivnniniwlunis@nianianisinens (Gao and Zhou,
2005) AaEinsviaie deaiunsanniilad AN T80 NAELLLLTAN AN TS %mqﬂm&hﬂumiﬂmﬁuﬁuﬁq
Anuat (Cai, 2009: Wang, 2009) ST IRenAsuLLEE Wrewnussaiusiinneeant laiunsn
Fhususmud WASSURINAAWUS E (WU et al., 2007; Zhang et al., 2007; Cai, 2009) Foiuaainnatihansdes
wassn I lunnstlesiunnstlasnulaamdning ﬁdﬁﬂﬁi@m@ﬁmmmuﬁmﬁuﬁ: (Remya et al., 2011) §n1737
g35agugann g lanuddenesnuinglag Hapner (1978) l8ne1unisnsIagenaad agglutinin e
a3 n6aen1939uAs183419 rhodamine B iiassianalin1sanaunnsuenaiug lnanistianinassaaans
ERNIGN (Waser and Price, 1982) wazEainns1¥a1s rhodamine B l1n19mage1s mitochondria mﬂﬂﬂ@mﬂwﬁlﬁ
Ualunszuauns At (Wu,1987) WaNaa Shi ef 4l (2001) &1 thodamine B lunns@nmnisiadeun
seaidn U lusdpresdnogna

AINNNIANINIITEIUAN28IAN3 rhodamine B Aslsinetmalulatinnsindaunnldsaniuanszes
ugq rhodamine B Lﬁfaﬁmﬁumiﬂ@auLLﬂmLmﬁmﬁuﬁ%qﬁmﬁwmum%\umim Guan et al. (2011) 16
e nalulafinmsedeumdaiugunldsuiuasGaaas nudhiinedeuasitosesudaiuiuas lussassiu
néadldanansanaadiulddennilan wiaunsanmaneuldlaauasyindanaenapduimiz ez
NARBNURY Tian et al. (2014) ﬁv'iﬂmimﬁﬂuLuﬁmﬁuﬁﬁfamnﬁwéquﬁumiﬁmLLm rhodamine B lagipsaa
saumsFeuadluszazdunduazmenndeaasansiied luiu wudn naeReumSaiuguiuasSasuag
thodamine B laifinanisausiapaaean paruidalunenuadlinelfifsuaiemieiu iesannaiansades
annelliluiige uaziinedawuasludundifleny 16 Suvdalgn Fruemddeiladidaglizasditenmanen
panssan Arnudaussluniseen raenaunsdeuadluszazdundn 14 Sundalgn ieairapmnasamng sy
ALWNARRUG



NTATNBATNIZAANINAN 53

atnsaluazignis

éwLﬁumimmmﬁbwuﬂ‘?uﬂg\mmwLuﬁmﬁuﬁ: AzINERIANARS wasTieatl RN snans AnmATulag
NIMENdEreuLiu Amdnrauwiu luneu unaaN-wea 2558 IHndniuguziamAgnnaniug SPPO5
IFuaNUFEm 1A glinesuga Ann

wistnansadaumaniugtaeld Polyvinylpyrrolidone (PVP-K30) Lluwedwes 14 Polyethylene
glycol 6000 (PEG6000) Lﬂum’]i‘LﬁlﬁJﬂ’mmgﬁﬁﬂu (plasticizer) 183WAN titanium dioxide Wag Iriodin 111
mﬂﬁmwi\‘iﬁﬁw“l,umm@ﬁmu,@ Lﬁummtﬁﬂu AnANEIMNT UAY rhodamine B duansiinuss Tnaazans
PVP-K30 mmmmuS wafidus sLuu’m@ummmwm (25+1 °C) Lmumamummmmu(plasﬂcuzer) R
Polyethylene glycol fidanadudu 1 wefifud annfinusdsfiazdaslunisviaduuazifinaniuiloy fe
Titanium dioxide ua Iriodin AaNdindw 2 waz 1 wWefidusd mua1du nanfaednanaing avudndu
0.5 wafidusl uazairvpnniduwenanenaliiumaniugaoaniaiin rhodamine B lupdnuidindusneiu
Ao TO (wAnAauAL), T1 (wanadindeulagliflans rodamine B), T2 (thodamine B, 0.125%),T3
(rhodamine B, 0.150%), T4 (rhodamine B, 0.175%) a8z T5 (rhodamine B, 0.200%)

ThanseReLTsaN Tt RBUALILA T AN AN A WA fatdnan 150 fadamsseNaniLg
1filandy Tnei i andaLszLLaT UMY 31 SKK10 mﬂuumLmmwuﬁmmmnmﬂmmnmu’lmmm
AR TR AL HUNITAAEL (7.00%) FaelpsesanAmnauszL it SKKO9 mm‘wﬂu 35°C
udnAnhfalUnsageunnn e AaTLT N BAReL YRINITISIe Y karMTFeduasT At e
Wig nasnaunIsizaualuszazaundn 14 Jundslgn

Snudaiugusdewpiinunaz ithumsiaRauyn N3TanaT az 100 WM $1u9 4 91 AATIAGeL
mmm‘wmmmu"nmLmmwuﬁmqmnm?Lm'ﬂﬂu@nwmvmﬂ 6iun AvnaeenuazAYINEI UNSENTBANER
finzluanmiiaalfiing uazanwEeunnans fail

mmmﬂﬂummeuwm“luumﬂgummiImmmu‘u wAATLENE TRINAS ML 100 wpRaTn 1

\W1z#itR top of paper (TP) Tnanasidatunszasmtanagaaulunsusiiits udhladnmuzile
snweaaau s N uginsiraunugniug1ia 25-30 asinadug uaztlssdunasesaanusen
wﬁqmﬂmﬁ'@@m 5 HuNuaun 14 5y Taennsmsaiudundisentng (normal seedling)

mﬂm@nmmLuﬁmﬁuﬁ:‘ﬁ'LW’]ﬂummwG‘@uwm@m AUINAANUTNTINA 100 ifAGRT AWt 4 90
nzaslunAmn LTINS (peat moss) waztinl 13 luan1niseFen 1azifinAnnuanudsannnisiniziile
1) 5 U dunTuaui 14 34 Tngnnspmatiusuiannzfundrisentng doudriluniseanuenfnwig
ﬁﬂummwﬁmﬂ@ﬁﬁmmmzfam‘wﬁ?@uwmam Awinifailunisenzesnaniuganidesiiusiacusenaes
ARG TnEaNNIAIUINNAING AT

¥ % a o o v v a o o
A.U.AUNANUNA 5 TUNAUNIE  + +  AUAUNEIUNA 14 TUNAUNY

satilunngeen = T IR p B — p
AUAUNATIRULATILIN (5 U)o AUAUNATIRULATIGANE (14 1)



54 ANIATNEATNIZABNINGN

ilamsagaLAALT s mﬁmﬁuﬁuﬁw’mmimﬁ@u aarh Luﬁmﬁuﬁ’ﬁmumim%@uLLﬁquéqmﬂ Tnevin
wanRug b lungednanauuny Lmﬁ‘qmﬂ’tuﬂammmﬂ 7Tt 100 findans Ima‘meummmmqmLmN
2 LIURLNAT ﬂmﬂ@faﬂmummiﬂf’i’lummmmmmwuﬁmmmmu 42 asATAIEed PANNELANTNE
100 ulo5ius 1fluaan 96 Faluq mnuumu’nmmwuqmmummamqLmemfmmummmﬂLmzmmm
lunssentesndaiugiingluanmiesl fiHing

11’1Luﬁm‘ﬁ'mummﬁ@uﬁfmwra'ﬁm@ﬁqmﬁumﬁmLLa\mﬁ\‘imiLﬂﬁ@uLmemq AU 20 Wén T
AsIadeUNNIBeduassnsATasansuasanslalalanuLLNNN Model SPECTRA-300 finnnusnamas 365
w1 lumg memﬂmmﬁluumﬁfmm’?’lm Spectrophotometer

VAABLINNIITIIUANTIBIFUNA N MA TaetinFuUNANzITomARNg 14 TUNAUNIE AW 1 Fi/
N9533% NAIAgELNNIBadLARIdUNdFntAsetantuasdansi T talan UL Model SPECTRA-300
finuanaAAL 365 UnTuing

AATzinNLs1391 (analysis of variance) 184N13M99 80U AMNTWNAAN LT AT TIasEYALITR
2RFUNANZT WA IALAAIN TR NN LNNINAGES completely randomized design (CRD) YT T Rty
LANFNNTEII AN AR U AINARRIA0EAE Duncan’s Multiple Range Test (DMRT) N133LAT12%AINNAN A
wanTugHNsulasAtng arcsine fawNAATEININERRA

Namimﬂamumﬁmetﬁ

HATBINITANBLINAARUEIINAL thodamine B ARAMANNIHARNUEUAIN19ARALLAZNNTLINEY
AMNNIIATIAABLANN INUBUNAATUFHT L%mﬂuﬁqm?mﬁﬂuéquﬁumiﬁmLmeudﬁLuﬁmﬁuﬁ“ﬁ'ﬂmmi
mmmqmummmLLm”LummmmmﬂﬂLL@”mmm'lumm@nmmmewuﬁwﬂummwumﬂgumnmm”
SLufamwLim‘wrﬂ@mLmmﬂmmumwuﬁmiﬂmmmu (Table 1) TIRAAPARINLIULRS Tian et al. (2013)
Lﬂ@@‘uLmmwugmmmummmum rhodarmine - B (RB) uaz safranine - T (ST) lusmsniuanseifu sneanu
I lfuaransznudenisanuaznRas R IAAUN AT WUAL T UALNALILAZ ALY (2556) mmz‘ﬁ'ufyﬁlmz
We¥ian (2556) ANBINITARDUINARTUEFNTLANIEELAN riboflavin TLERSIFNe] $989HNAYINUBAREATW
dnnsadevliinasannuenuaza Nz lunNe NI uNE nRLE

lethimSaiugilumsiafanannmadeuaids ot anaEse s igmnd 42 asnisaidaa
A siudaning 100 wWefidud Winean 96 dalu wurjmﬁméammﬂuwm 96 e ANRENUAZAINE
Tunnen 1T AuLANANINSEER (Table 2) &anARadNLL0s Aimeida 6t al. (2005) 3aldinnnsiaany
wanuguTanTAdse hydroxyethyl cellulose (HEC) WUSIAMNTNINAATUSAIUNS9BN LAz ANNIEY NG
A@NVBUNAANLS IHANHWANFNINETR



NTATNBATNIZAANINAN 55

Table1 Effects of seed coat substance with the different concentrations of rhodamine B on seed

germination and germination index tested under laboratory and greenhouse conditions after

coating.
Germination (%)" Germination index
Coating substance Laboratory Greenhouse Laboratory Greenhouse

T0 98 98 15.2 15.0
T1 98 99 14.7 14.7
T2 98 97 14.6 14.4
T3 98 98 15.1 15.5
T4 98 97 15.2 15.6
T5 97 97 14.6 14.9
F-test ns ns ns ns
C.V. (%) 1.51 1.13 5.9 2.9

ns = non statistical significant difference Transform data by arcsine before statistical analysis
TO: control, T1: Coating substance, T2-T5 Coating substance added with 00.125, 0.150, 0.175 and 0.200 gram rhodamine
B, respectively

" Data were transformed by arcsine

Table 2 Effects of seed coat substance with the different concentrations of rhodamine B on seed
germination and germination index tested under laboratory and greenhouse conditions after

accelerated aging.

Germination (%)" Germination index
Coating substance
Laboratory Greenhouse Laboratory Greenhouse
T0 83 80 10.56 10.58
T1 81 82 10.54 10.32
T2 82 81 10.30 10.66
T3 82 82 10.53 10.38
T4 82 80 10.45 10.65
T5 83 80 10.63 10.42
F-test ns ns ns ns
C.V. (%) 1.70 1.28 2.97 2.56

ns = non statistical significant difference

Transform data by arcsine before statistical analysis

TO: control, T1: Coating substance, T2-T5 Coating substance added with 00.125, 0.150, 0.175 and 0.200 gram rhodamine
B, respectively

" Data were transformed by arcsine
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Figure 1 Visible fluorescence viewed under long-UV light of non-aged. (A). Seedling fluorescence viewed

430 500 330 600 630 700 730

under long-UV light of non-aged. (B) Fluorescence emission spectra from a Spectrophotometer
of non-aged. (C) Visible fluorescence viewed under long-UV light after accelerated aging.
(D) Seedling fluorescence viewed under long-UV light after accelerated aging. (E) Fluorescence
emission spectra from a spectrophotometer after accelerated aging (F) of coated Tomato seeds.
TO, T1, T2, T3, T4 and T5 correspond to rhodamine B in the coating formulation at 0, 0.125,
0.150, 0.175 and 0.2 respectively;
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Wuguzidawealiuazanisnin wan 1 ludan diaelsia
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