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Abstract

Plant tissue staining for secondary education still relies primarily on synthetic chemical dyes, which
may indirectly contribute to environmental impacts through their production, use, and waste disposal. This
study, therefore, evaluated the potential of natural dyes containing polyphenol pigments as an
environmentally friendly alternative, in comparison with Safranin O, a widely used synthetic stain for plant
tissues.
| Extracts from three plant sources Caesalpinia sappan L., Vaccinium spp.and Brassica oleracea var.
capitata f. rubra were prepared and used to stain stem tissues of Oenanthe javanica. Staining performance
of key tissue structures, including the epidermis, collenchyma, sclerenchyma, parenchyma, and vascular
tissue, was examined under a light microscope (40x) using a three-level qualitative scale (+ to +++). In
parallel, pigment migration was assessed using paper chromatography (R; values), and color intensity was
quantified in ImageJ based on mean RGB values and a redness index. |

The results showed that C. sappan L. and Vaccinium spp. produced uniform and strong staining,
reaching a +++ level in the epidermis, sclerenchyma, and parenchyma. Rqanalysis revealed the highest value
among the extracts for C. sappan (0.70), which also yielded the highest redness index (104.8675), followed
by Vaccinium spp. (95.0775) and B. oleracea (86.5835), respectively. In contrast, Safranin O exhibited +++
staining only in the parenchyma, and although it showed a higher R; value (0.95) than all extracts, its redness
index (78.8945) was lower than that of every natural extract.

Overall, this study indicates that natural dyes particularly the C. sappan extract have strong potential
as effective plant tissue stains and could serve as substitutes for synthetic dyes in secondary school teaching
laboratories. In addition, they represent an environmentally friendly option that may help reduce chemical

~ use in educational settings.

Keywords: Natural dyes / Polyphenol / Safranin O / Image J / Paper Chromatography
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spp. Wag Brassica oleracea var. capitata f. rubra) @deudanaive (Safranin O) way “qmmuvwmiiéjamﬁ JETRE

[

szl udenuninvesnnuainnsatunsindluilaaudlasaasne wudransadnddenann Vaccinium spp. wag

C. sappan L. Winan13fnd wudauazadiauouniian lnesinnudunisindseavas (+++) lulassasie Epidermis

Y

Sclerenchyma Parenchyma wag Vascular tissue ¥sug# Collenchyma fiaanuiduag luszauliunais (++) 1ile

a A = 1Y

AsNFdousssurAvindu wuin Brassica oleracea An15AAATEAUAY (+++) lu Epidermis Sclerenchyma uag

'
= v o

Parenchyma uasin15andsgauni (+) Tu Collenchyma wag Vascular tissue @1nsuddoudianialad Safranin O WU



a o a o P Y o /\ Mahidol University
c N15UIBYNIYINITITAUYIR NTWAUIDY DU (ATIN 2) @ S

ENSD EN Sustainable Development National Conference (ENSD Conference 2™)

Aurdndanuarninensanans uninendsuiina Faculty of Environment and Resource Studies, Mahidol University

1Y

nsfndseaulunans (++) lu Epidermis waz Sclerenchyma wazAndszaugs (+++) Tu Parenchyma agnalsfinnu
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Safranin O

Caesalpinia sappan L. Vaccinium spp. Brassica oleracea var. capitata f. rubra.

JUN 1 nmdneduvuvestuilallenendimisdenieddenviinmg o lnensiadmendesganssminasiiindeny 40x laun
(A) Safranin O, (B) No stain, (C) @15a@fina1n Caesalpinia sappan L., (D) @13anna1n Vaccinium spp.khag (E) a1981n1n Brassica
oleracea var. capitata f. rubra. (E; Epidermis, C; Collenchyma, Sc; Sclerenchyma, V; Vascular tissue, P; Phloem, Xy; Xylem, P;

Parenchyma, S; Secretory duct)
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A15199 1 mMsUsziliumnuannsalunisindveddenlunrayuinuusudleedisu Oenanthe Javanica

v e Uszaniladany
CLLERNTI
Epidermis Collenchyma Sclerenchyma Parenchyma Vascular

Brassica oleracea var. +++ + 4+ 4+ 4
Caesalpinia sappan L. +++ ++ +++ +++ 4+
Vaccinium spp. +H+ ++ +H+ N -
Safranin O ++ + ++ +++ +
No stain - - - - R

*nauginmsUszfiuausansatunising; fadunfian +++, Aeduunans ++ fadin  + ldwunsied -
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HANISANY S28N15LAE DUT WAZA1 Retention factor (R) Vesi08 198§ ousssuvfudazvin lay
WU11 Caesalpinia sappan L. A1 Rf q&ﬁlfm (R = 0.70) 59989%1A ® Vaccinium spp. (R, = 0.66) Weuzil Brassica
oleracea fimsindoudilusziuuiunas (R = 0.44) maﬁma'nagﬁaﬂﬁt,ﬁuﬁqmmLw]ﬂ@hdﬁJQQﬂW§Lﬂ§auﬂ7fsuaqiqw5'mq
melfannglasininnsiiietu Inessaingitléain Caesalpinia sappan L. wansmsiadeuiiuiniian wansuads
AN51a7 2
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faegiild szuzMefiEsaasuiild (cm) A1 Re
Brassica oleracea var. 2.2 0.44
Caesalpinia sappan L. 3.5 0.7
Vaccinium spp. 33 0.66
Safranin O 4.8 0.95

5.3 wan1sAneANuduvesddenlagldlusunsy Image)

nstaszianuduresdidauiualeelilusunsy Imagel dren1sinanadsanuiduvesfiniga (mean
pixel intensity) wazfuiivesusindiaula (ROl area) dmsudosdunt (R) Wer (G) 1idu (B) vewusasiogns nans
Ams1erinudn Anedsnnuduluyesduns (red-channel mean intensity) q&ﬁqmiu Brassica oleracea (201.536)
Wwag Safranin O (197.094) f9m151971 3 91NATSAILIA NUTIATAURAS (redness index) (M151971 4) 1A R
FINA1INUIN Caesalpinia sappan L. Iﬁé’zyﬁywmmmumqaﬁqm (104.8675) 509891178 Vaccinium spp. (95.0775)
LAy Brassica oleracea (86.5835) @31 Safranin O Tadaiinuunsegluseduliunans (78.8945) dmsugmmuaui

o

aigoud (No stain) denduiinnuunesii (28.3435)

a5197 3 wansinAadsAUIduTeELaiuT ROI Melusunsy Image)

d 196199819 i Aady
Brassica oleracea var. 39428 119.873
Caesalpinia sappan L. 34977 96.458

Green Vaccinium spp. 35124 96.657
Safranin O 31250 126.86
No strain 30936 134.87
Brassica oleracea var. 39602 201.536
Caesalpinia sappan L. 34138 188.504
Red Vaccinium spp. 35142 187.694
Safranin O 31256 197.094
No strain 30792 159.082
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715199 3 HaNTinARRYANNTNYRELAE U ROI Aelusinsy Image) (Ap)

d d19A29819 i Alady
Brassica oleracea var. 39232 110.032
Caesalpinia sappan L. 34146 70.815

Blue Vaccinium spp. 36466 88.576
Safranin O 31270 109.539
No stain 30934 126.607

A15197 4 ANNTIATIEARURAILLAY (Redness index)

#195629819 ARTUAULAS
Brassica oleracea var. 86.5835
Caesalpinia sappan L. 104.8675
Vaccinium spp. 95.0775
Safranin O 78.8945
No stain 28.3435
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ansanaudazedn efiasanuadlsunaennshnssinmdaelusunsy Image) wuin Caesalpinia sappan L.
wAun19) 1WA redness index qa‘ﬁ'aﬁ (104.8675) T99a411A ® Vaccinium spp. (‘UE;}L‘UEJ'{?') kA Brassica
oleracea var. capitata f. rubra (nena1U&a29) masinanaziowsn ddeuainsssuvfiamisaldnaunuddoy
Funseildlaglisednsnndia

v

nan1sdunalassainilofendinsdendnield ndesganssaiuanddiiiuin arsadnddouann Caesalpinia

v

sappan L. (wiusha) wag Vaccinium spp. (UgLues3) fmuﬂiﬂgauﬁmléﬁlwqﬂimqa%wwaqLﬁaL?jaTuszﬁua (+++) Daudl
Brassica oleracea var. capitata f. rubra (nevienUaiing) axdouindlasadslddesnin e 3 wdai Wnanstoudd
fnTnddoudauasizi Safranin O wenani n1sdenfnddannuduius fuid o e slaonse a1nwnaiila 1ileide
Parenchyma Juusnaiifedladaauniiusinadu v epidermis sclerenchyma wa Vascular tissue fwwalifu
Anddounin viedmnuasiiauelunsdndsninluuisansada waz collenchyma Tnsfinddndign sUuuufang
aonadastundnniamegnunisiniafideded sdininraduuuasiinsdnifiadugs Snuansnisindldidund
dleiforduns Tnsmedeldansafiannsofnufjiuiusiuosrdsenourewdusadléi [6] venanilmsindvesans
afinunussduiususaaTnguanngu brazilin %ammmgﬂaaﬂ%lmszﬂﬂtﬂu brazilein AlAuANALTR [7] mmsﬁlim*ﬁmq
woulvlwefufimerumiuaioshuaglose pH uas gamgl uaveendiau [8] fetudanuiusedeiuunliiil
aslunsldouldfniueunleedumelduanniznmaassfsaenndasiunsinens sgrdlsing iosn

nsfnwasslaldldnsaaaunalnnmsduvesansiluszivluena msfinwasidadunisfnwuasUszdliunailowiu
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iuﬂﬁiﬁ‘uawqwaﬁ (Vaccinium spp.) kagngnanuduag (Brassica oleracea var. capitata f. rubra) #an158ouiita
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