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Abstract

The pollen-staining efficiency of natural dyes has been tested only in plant tissues and chromosomes, but still has
not been investigated in pollen. The organic compounds of pollen are different from those of other plant structures.
Therefore, this research aims to select plants and solvents that are suitable for natural dye extraction for pollen staining.
The flowers of Clitoria ternatea L. and Delonix regia (Bojer ex Hook.) Raf. and pericarps of Hylocereus undatus (Haw.)
Britton & Rose, and Garcinia mangostana L. were extracted with distilled water or 95 percent ethyl alcohol at a ratio
of 1:10 (weight/volume) and soaking for 72 h. Then the samples were filtered, evaporated, and vacuum freeze-dried.
Pollen of Hibiscus rosa-sinensis L. was used to test the efficiency of natural dyes. The results showed that the natural
dye extracted with distilled water from flowers of D. regia and pericarps of H. undatus had efficiency similar to safranin
O for pollen staining, in regard to color of the stain and also transparency. In addition, the shape and size of exine
sculpturing, ornamentation, aperture, and pollen wall thickness were seen more clearly than in unstained pollen. On
the other hand, the natural dyes were extracted from these plants with 95 percent ethyl alcohol have low to moderate

efficiency in pollen staining. Thus, it is not suitable for use as a solvent for pigment extraction.
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(Table 1)

Color and efficiency of natural dyes from 4 plants by using 2 solvents for extraction

Plants & part for
extraction

Color of natural dyes by using 2

solvents for extraction

Color & appearance of stained pollen and efficiency of natural dyes

Pollen stain with natural dyes &

dissolve in distilled water

Pollen stain with natural dyes &

dissolve in 95% ethyl alcohol

Distilled water 95% ethyl Color of pollen Efficiency of Color of pollen Efficiency of
alcohol natural dyes natural dyes
Clitoria ternatea (flower)  light purple yellowish-green light purple, bad amber color, turbidity low
opaque color
Delonix regia (flower) deep red yellow pink, transparency high amber color, transpar- moderate
ency

Hylocereus undatus purple-pink reddish brown pink, transparency high very light amber color  low-moderate
(pericarp)
Garcinia mangostana pinkish-purple reddish brown amber color, bad light amber color, moderate
(pericarp) turbidity transparency
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Figure 1 Pollens of Hibiscus rosa-sinensis: (1-3) unstained pollens, (4-6) stain with safranin O, (7-9) stain with natural dye
from flower of C. ternatea and dissolve in distilled water, (10-12) stain with natural dye from flower of C. ternatea and
dissolve in 95% ethyl alcohol, (13-15) stain with natural dye from flower of D. regia and dissolve in distilled water, (16-18)
stain with natural dye from flower of D. regia and dissolve in 95% ethyl alcohol, (19-21) stain with natural dye from pericarp
of H. undatus and dissolve in distilled water, (22-24) stain with natural dye from pericarp of H. undatus and dissolve in 95%
ethyl alcohol, (25-27) stain with natural dye from pericarp of G. mangostana and dissolve in distilled water, (28-30) stain with
natural dye from pericarp of G. mangostana and dissolve in 95% ethyl alcohol (magnification of figures 1, 2, 4, 5, 7, 8, 10,
11, 13, 14, 16, 17, 19, 20, 22, 23, 25, 26, 28 & 29 are 100 times, and figure 3, 6, 9, 12, 15, 18, 21, 24, 27
& 30 are 400 times).



Vol 41. No 4, July-August 2022

aduaziansotua

namTIdoaSsiiuaaslwifinin RLECHERRERL
T @anmmﬂgm%‘a wWaennaliige uazilfenna
wiiTans Aafededivinazas 2 ie do Winau uas
afiaunaanagassesas 95 JUszANSAwlumstondazead
Lmﬂéﬁmn@mﬁu il 1. Bfouiaiadesiings wuin
1.1 %ﬂ”awmﬂ@aﬂmaunQGN%LLa:LﬁﬁaﬂmaLLﬁaﬁamﬁ
Usz@nsanluszaud lﬂﬁLﬁmdﬁUﬂﬁ{Tam:aaaL'izyr@i"m
FauaWiu la Lﬁadmﬂazamw%aaﬁwm URZEIA
amulsoussvinlimansofnmlasianoing g Sevande
sUT BRI AIARHUBHITITWANTY ANURITE
Twondu uardnwmspestesdalddalannitazens
syfililddoudagetaian 1.2 dfananaendnyiud
Uszgnsanluszaulaid Lﬁaamna:amn%aﬂ%maéau
wasildnwacfivugs v ldnsdanalasiainedngg
maaa:aaal,i%vlﬁﬁm'jm:aauLi%ﬁvlsjﬂ”awﬁ 1.3 Feau
nnidfanuaiigafivszantnwluzaulaud \agan
AraadlTAnF RIS waslanwumegulouazll
aznawluddan e linsdanalasiainednsg vas
a:aaaLi%vl,ﬁ@‘ilwnim:amLs%ﬁvlaiﬁauﬁ 2. #fanfiana
Nz 4 Tile delafialeanosassasas 95 JNAMS
maauﬂszﬁw‘ﬁmwagiui:ﬁu@‘iwﬁawaw Goil 2.1 ddaw
naandyFultsziniawluszdud iesnazess
LTAaARaI8TU uazlan vy T lnsdana
lassaeenag °1Ja\ia:aaomr&iﬁ@‘inn’ha:aaamq&ﬁinj faui
2.2 ﬁﬁawmﬂ@aﬂmmﬂQacﬁqﬁﬂs:%w%mwim:ﬁu
wald LﬁaamﬂazaaaLiﬂq}ra@mﬁadéwﬁuéau uasianis e
Tssuas Fehlinsdanalasiaieengg vasazasaiam
Vl,ﬁ"i’fﬂLwﬂiwazaaau%ma\iﬁau&ﬁmLﬁﬂﬁaﬂ 2.3 ffan
nnuldennaniminsdussansamlumsdanluszaudn
fanald Lﬁaaa’lﬂa:aaaLi%a@ﬁﬁaﬂmn auunyliuan
@mﬁnﬂa:aaus%ﬁ‘hjﬁau% e limsdanalassas
699 vasazantInslitaian 2.4 Fdananufanuadine
fuszansnnlunisfouluszduwels (a9 nazoas
Ls%aﬂﬁmﬁaaéﬂﬁudau uardanwomzlusouas uanand
mna:aaumﬁvlajﬁauﬁLﬁmLﬁﬂﬁaﬂ e ldnsFana
lassainedne g maaa:aaaLinﬁ@wuﬂ'jm:aaumﬁi&i
HauFNaaanitas

windsnaadouniione 4 Tie fAaieldenn
fvnazangtiinauuaziafiauaanagasosas 95 wuin
{5197 Femursniieduwldannatsiledy 1gu
Useansanlunisanaasvesdivinazans adnuiiu
n3a-ansveIsae IR RinaNaTa qm%gﬁﬁlﬂuﬁy’umu
NILAIBNGI0ENY (Yoshikazu et al., 2008) 1Tuan Laz

Plant pigment dyes for pollen staining 189

ﬁl U r-%:> g: g ] U o = % ] du/ =S
WiasdunTuaTinlulavinnisanudndsinanit 39
lisannszyldhddesfisnaldnnfisuazdriazas
d. e oA . 4« « 4 da
A9 tiaanidadele Fadudssidunitsniainy
WawlagnsunTdayaawiIdaluouiae LWiwzﬂTagﬂa
Alaazduselumidanisnanidszdntninavesddan
FITNTR Lﬁaﬂ”amzaaam%@iavlﬂ

wNREUA B AW ToREIWAN HaNINaRDS
aSsilsuasliifini ms%ﬁmm:awlumiﬂi:qnﬂ%
\uddenazassan tiznaudiasiniag 2 nga ldun s
wawlnloendin (anthocyanin) LazaNILLUNLEY (betalain)
T,@sJmmaﬂ'ﬂvlfﬁmﬁmﬂmm%qﬁwuluﬁmﬁﬁ%md wAd
Taudeiintn Sowuldvisluaondnydu wisnwadige
(BWIWT HAUATENG, 2547 ; BA1AN umﬁuﬁ LAZADAE,
2562) LAy @anmaunmma (Felix et al., 2008) Fanzane
”lmlummuaanaaaa lofiaLaaNagas LaztnAU N
(BWINT Nmmmﬂﬁ, 2547 ; 3@ qtywuﬁ LAY,
2562) uaziladsfidinadaninuaiivasansuonlnlaen
fins flo dranandunia-ans gaunnf wa uaziianaiy
(IWINT HaUIANG, 2547 ; Yoshikazu et al., 2008) &7
mimmLamﬂmaﬂ"mqﬁﬁﬁmla woluRoATfuasuas
fndes wanduasidauasdinnnninasuanln-
Ipendin TagFvesmsuniawaz i asuudasnunny
\lununsa-eng (Yoshikazu et al, 2008) F9sNTLUNLAR
snunsanylaluRonguunuliilse (amaranth) uaznszuas
W3 (cactus) 13w wululdfennaudidens Ganan
AUBIMIBYT UAzAmML, 2552 ; §NTYIY UHNATIA, 2558)
wammﬂ‘mmmmLﬂumﬁ’]smmwmwmmmammn
mMsanufiin amam"lmmmﬂaanwmmamﬂiﬂaﬂ@mﬂ
innaw sunsalddoudiiiefofansluidssdsiuas
luidsag (aman uduasa, 2558) ldud damusn
lefanfazonsmladioituin

ndeyadnidu winuTouifisuianzadey

[

ﬁﬁﬂ@ﬁ]']ﬂ@aﬂ%’]\‘iuﬂﬂl\‘]ﬂh\‘mﬂ WRanwauniNing ale

)

AININS mmamﬂauua Lamuaanaaaaiaﬂa“ 95

ﬁ

Lwaﬁwaﬂaua:aadw%mmwuh ﬁ,mauuqmauua
Anunzauniefauasnegassesas 95 ag19TaLAn
Lﬁadmna:aami%%mﬁ%h (Table 1) Goinauiiln
Fvinazanefifidn d1vaniefiauaanasasiiiugivii
a=aeRalen (Pandey & Tripathi, 2014) BlUnintiuns
nanosnssidouaasliifiuin Fdousrsumanimnzay
Tumsinanaiadesiinds Lﬁaﬁauﬁa:aaam%"ﬁmﬁa
salaganiannaumding %aagﬂun@mmsmmmu
T@m‘jmwumﬁaniﬁioﬂﬁf@lqmﬂﬂaﬂmmngasl%"a Zafl

f3naninloeniin



190 Chuthep Phannasri, Pasakorn Bunchalee

284 lshanw 5\1LLﬁ’jﬁaﬁam']n@aﬂmmﬂgdBJ%":]
wazuldennauiTinshaiadaoinngs s=SuUsansaw
’Lum’sﬂ”a:ua:aaum&ag’lm:é’uﬁmﬁauﬁu LENIENARTT
ﬁﬁ]’lﬂ(ﬂaﬂ%’lduﬂg\‘lﬂl%ﬁuﬁ’lv{ﬁd’]Uﬂ’jWLﬂﬁaﬂNaLLﬁﬁﬁdﬂi
Lﬁadmnnﬁwan‘ua\man%waungaﬂ%aLﬁaﬁwuﬂua 92
vl,xisjmumﬂ@iamiﬂiaamﬁauﬁmﬂﬁaﬂwaLLﬁaﬁdﬂi &9
aznananilfenwawiidensazinliuseinsawlunsg
Funalasaainadiig 289az009LTAANY Feuioh
mmwaw‘ﬁ'a@ﬁm%f‘umiaﬁ'@Lﬂuﬁﬂ’auﬁm"ma fnIu
Itauas aaanmﬂuawmlumimmiauﬂa AN UNES
USsiaiiadaoinnam

mn*’ﬁagaﬁﬂdnmﬁv’wmauﬁﬂﬁdﬂ NTRane
siafdasuanlnlosfin uasasuniian s1u130
anldviuduidonszeassnld fiudazlqmuaudd
wanensiuwlling Ssenafiaannafiafofianaieddoy
NTLUAIUMTLATON Uazdvinasanafildfiony uazfirin
wdslifisnsaumsanen volwdesasriefnusssiio
madiaﬂﬁf@]qﬁﬁﬂmaﬁﬂLﬂu’éﬁam:aaan% FINEIGIN
azmﬂﬁmmzaﬂuﬂﬁaﬁﬂﬁﬁauazamqu} NWIduil
%am%ﬂmaﬁamﬂuaqm‘%ﬁu aNawnsaiaasaan
frlumidaudazeassndmivgaulaluamwiaa dal

RGO LI

nuwideaSel WwAesnsansudosduiiie
wirllavesly uazsiiavesdiszaiosiniagainiy
Ananzan lunmsthanvhadenazeasion waztitasdas
Folufieswisatunsldadensssumalumsdond
AL289LIR é‘aﬁvfﬁwwﬁayaﬁa:’[‘ﬁé’f’mﬁaluﬂﬁmuLLNu
NINARDI LLa:ﬁﬁ%’ﬂﬁinﬁLﬁmﬁq@ﬁa NNIAN®INNT
Faudlassarotug vesiy Fellasddsznaumaiaiiang
NAZOBILTY mmmmumama"l,maaﬂslmmma )
\{ResFesniia Aa Wnan uszlefiauoanogadiasss 95
LwaLﬂwnagaLuaamué’nmmmmﬂuvlﬂvlmaw’lu"‘mﬂmi
fanfazaassndinddonansssnmé udatslsnany
WIvuNTaRaAudn A3insAnEdIinazanafinan
wanuaNnaw HlwEsrfiauazanuduTusasiivinazay
uaﬂmﬂﬁmiﬁmiﬁﬂmwammqm‘muﬁlu%umumiaﬁ@
0w snanulunse-eng vesidon e laadonis
AN ENALM oAz a0 9L RBINT WazT ety
nsdadvasazaadImle wazalinislddadisdaiuas
ALRRILTUNNNINANNANUNGL LT Ao lilviaduaes

ATluwaa Amudafey 1Judu wananidindsly

RER LA RISHE P LRI NSV R My W lAaINTD

J Sci Technol MSU

WisusulssanTawaasgTaunldanniNruazdvin
TALUARZTRA LA DI

naanIsndsznia

muﬁ%’mﬁuﬁvlﬁ%unuaﬁumgumﬁ%’smnﬂm:
Ineemaad wningasamianinnn neldlasiniimu
g@m&umﬁ%’mﬁaﬁ@umaaﬁn‘ma:ﬁwmqﬂmm {39
2BVBUANIAITITIINEN AUANLNENT LLa:qusﬁ%’y
LRZMIANBILTINTIUINGN rInenauumansas Lu
agafefimivauuaynsaliaziaiesiialuiosujiidns
fnTunwiItstduadneb

v =

LanNd1IaNdIad

a [ € a _Ac¢6 & v = a (4 ' s

300 yoywus, 8830 dudas uazsfrian usudows.
(2562). mIafiadsssumannionguuanlnlooiu
wWalslunsdandlasiulovandanonnven. 914
Uszguirimaszauad a3an 11 Uszdd w.a. 2562
(¥ 28-33). WNINLRLIITADUATLIN.

uan @ndszgs, wedunt Jaaluna uaz@sanwol
WBUNTIIN. (2553). arTanawanlnloaifiinain
= tﬂ‘ YV K a v 1 dl
At duwddonlasiulan: wrasnul Ay
VT wazlassaianiaag. mMIYszguiTIngg
NBIVINYISUINBATAIRAT INYUYAT VBN IUTY
A3d7 7 Uszd1d W.¢.2553 (W¥1 1615-1623).
NAINNFLLNBATFRAS.

DUNUN éaﬁﬁﬂ‘jﬂw, SNV SNVRUT wazaan nadlue.
(2555).
(Hibiscus sabdariffa L.). 31291%mM 3 39aruauysal
Ysedropr/szaas 2555, WATINENREINTA LA,

AT RULTRANFNAIINADNNILLIDULA I

Wonla aunga. (2555). neininvasngns (RUW
aSift 4). SrinAuRuR AN S BEasIEaS.
e Aaad. (2552). FausITuTIRNNHINEIRITUNT
Anwimasuasiiiafiefis. 1smwgnumanilng,

1(2), 61-69.

BWIWT NANITENG. (2547). NIIANAUIEAIINAIAIVDT
uau[ﬁ?ﬂrﬂvﬁuﬁﬁ'ﬁfﬁ'@'Z@”mmilﬁanﬁa@@. Inenfinug
INIFRATURITRNG, WRIINBIRBARLINT.

1971 N29dIgY, BaATIY TIBTL, BAINAG UNLAaY
nad uazandy Wubauysol. (2560). nIdzyng
L7550 ANT N INARINUTNIS (Zea mays
saccharata) WnSAN N TULILTAR b INTaua IR,
NIFIINYINENT ATAIEH, 39(2), 34-44.

aniad Sndad. (2539). azaaviag. svnfunlaifoualas.



Vol 41. No 4, July-August 2022

Twiizy uhwn. (2558). MIANMATENARTIINTIRIINAY
ansdandlaslulon s nsuwesfidmssaing
amAngmaasuasnaluladl aniinansuoag
unslgn. MIdsEgniTImasEauTf un1Inesy
vipuaTln aseil 7 Uszddl w2558 (nik
1434-1442). WAININAUTNTAYUATLIN.

Aman swednegs, 303 413303, 1Tund p19Ldw,
U301AN3 11T UasWTINIOL E3LEw. (2552).
nssnagandfenuiading. 273817371077
Jmanysumans v.ay., 2(1), 9-16.

gy wduasia. (2558). myansauauianisin
fausrsumanniimiionsdoniiiafafdniy
WasU§IamM 3TN amAnemaniuszinalulad
WAINIRENTAYUAILFN. N9/ TNTTINTIEAY
7@y InIduTAguaTlay AR 7 szl
W.71.2558 (W1 1425-1433). YWIINLIRLINTAY
wAsLlgw.

Azimvand, J., Didehban, Kh. & Mirshokraie, S.A. (2018).
Safranin-O removal from aqueous solutions using
lignin nanoparticle-g-polyacrylic acid adsorbent:
Synthesis, properties, and application. Adsorption
Science & Technology, 36(7-8), 1422-1440.

Cooper-Driver, G.A. (2001). Contributions of Jeffrey
Harborne and co-workers to the study of anthocyanins.
Journal of Phytochemistry, 56(3), 229-236.

Felix, A., Yves, F.L., Emmanuelle, M., Paul, L., Augustin, A.,
Georges, A. N'zi & Emile, M.G. (2008). Anthocyanin
Characterization of Pilot Plant Water Extracts of

Delonix regia Flowers. Molecules, 13, 1238-1245.

Plant pigment dyes for pollen staining 191

Hayat, M.Q. (2009). Pollen morphology of 14 species
of Abutilon and Hibiscus of the family Malvaceae
(sensu stricto). Journal of Medicinal Plants Research,
3(11), 921-929.

Khan, I.M., Rahman, R., Mushtaq, A. & Rezui, M. (2017).
Hibiscus rosa-sinensis L. (Malvaceae) : Distribution,
Chemistry and Uses. International Journal of
Chemical and Biochemical Sciences, 12, 147-151.

Johansen, D.A. (1940). Plant microtechnique. McGraw-Hill
Book Company Inc.

Moore, P.D., Webb, J.A. & Collinson, M.E. (1991). Pollen
analysis. (2" ed.). Blackwell Scientific Publications.

Pandey, A. & Tripathi, S. (2014). Concept of standardization,
extraction and pre phytochemical screening
strategies for herbal drug. Journal of Pharmacognosy
and Phytochemistry, 2(5), 115-119.

Robinson, T., McMullan, G., Marchant, R. & Nigam, P.
(2001). Remediation of Dyes in Textile Effluent: A
Critical Review on Current Treatment Technologies
with a Proposed Alternative. Bioresource Technology,
77, 247-255.

Yoshikazu, T., Nobuhiro, S. & Akemi, O. (2008).
Biosynthesis of plant pigments: anthocyanins,
betalains and carotenoids. The Plant Journal, 54,
733-749.


http://www.tcpdf.org

