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The appearance of eosinophilic granulocytes in the gastrointestinal tract of

vertebrates often occurs as a physiologic response to chronic inflammation, but such
information of Chrysopelea ornata (Shaw, 1802), as a common wild-snake in Thailand,
probably remained unanswered. The current study aimed to describe the intestinal histology
(PAS) staining method. All snakes [n = 3 individual snakes with 61.02+0.83 cm of the average
snout-vent length (SVL)] were collected from Khohong Hill, Songkhla, Thailand. The
intestines were kept and processed by using the standard histological techniques. This
snake's intestinal histology revealed a variety of intestinal fold distinctions. Its wall clearly is
composed of four distinct layers including 1) mucosa with lining two sub-layers (simple
columnar epithelium and lamina propria), 2) submucosal connective tissue, 3) muscularis
with patterning smooth muscle, and 4) serosa. The abundance and infiltration of EC were
identified in both mucosa and submucosa. It should be noted that the mucosal layer was
more abundant in the intestinal epithelium than in the lamina propria. Each EC had an oval
shape, an eccentrically situated oval-nucleus, and contained PAS-positive granules. Our
understanding of the basic biology of the snake intestine suggested that it could be also
associated with chronic intestinal inflammation.

Keywords: Eosinophilic granulocyte, Golden tree snake, Histology, Intestine, Thailand

Introduction

The characterization of reptilian eosinophils has been documented via the blood
smear slides (Young & Meadows, 2012). It is clearly identified that the nucleus of an
eosinophil has a single or round to oval shape and is located eccentrically due to the special
accumulation of the cytoplasmic granules (Martinez-Silvestre, Marco, Rodriguez-Dominguez,
Lavin, & Cuenca, 2005; Salakij et al, 2002; Raskin, 2012). Throughout a modulating
inflammatory response, eosinophils serve as an infectious pathogen and bactericidal activity
(Martinez-Silvestre et al., 2005; Salakij et al., 2002). However, the remarkable morphological
diversity of eosinophils is exhibited among reptilian species with systematic information
(Stacy & Raskin, 2015). For most of the exclusive works on the snake group, this cell has
been frequently displayed in peripheral blood films for example grass snake (Natrix natrix)
(Jan, 1991), monocled cobra (Naja kaouthia), Indochinese spitting cobra (N. siamensis) and
Sumatran cobra (N. sumatrana) (Salakij et al., 2002), Indian cobra (Naja naja) (Dissanayake et

al,, 2017) and northwestern garter snake (Thamnophis ordinoides) (Katie, 2014) but the
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appearance of this cell is also migrated to liver tissue of the plains garter snake (Thamnophis
radix). This situation could be related to the pathologic process and caused by the biliary
cystadenoma, or bile duct adenoma (Knotek, Grabensteiner, Knotkova, Kubber-Heiss, &
Benyr, 2012); however, the presence of intestinal eosinophils in snakes is extremely rare in
the literature.

The golden tree snake Chrysopelea ornata (Shaw, 1802), belonging to the family
Colubridae, is commonly observed in several habitats in Southeast Asia, and especially
Thailand (Nurngsomsri, 2015). Various ways including venom toxins (Weinstein, Warrell, White,
& Keyler, 2011), reproductive mode (Vitt & Caldwell, 2014), the distribution and taxonomy
(Nurngsomsri, 2015) of C. ornata were reported. In this present study, the intestinal histology
and its eosinophil existence of the Golden tree snake C. ornata, as a commonly important

wild snake was described using the histological techniques.

Materials and methods

The fixed-three healthy samples of Chrysopelea orata (about 61.3 +0.89 cm of the
average snout-vent length (SVL)) were obtained from January to June 2018 from Khohong
Hill, Songkhla province (7° 0' 25.5" N100° 29' 54.5" E) in Thailand. This voucher specimen was
approved by the Animal Care and Use Committee of the Faculty of Science, Chulalongkorn
University (Protocol Review No. 1723001). The intestinal regions were dissected and then
processed using the standard histological techniques (Presnell & Schreibman, 2013; Suvarna,
Layton, & Bancroft, 2013). The paraffin blocks were cut into 4-um-thickness and were
histochemically stained with PAS (Periodic Acid Schiff) protocol (Presnell & Schreibman, 2013;
Suvarna, Layton, & Bancroft, 2013). Finally, the intestinal histology and its eosinophil
distribution from the routine H&E staining slides were investicated and photomicrographed
under a Leica DM750 light microscope. The size of the eosinophil phenotype was measured
(n = 10/samples) and determined as mean+SD. The abundance of this cell was counted
using three longitudinal folds at higher magnification (magnification 40x). All measurements

were made using the Leica LAS imaging software version 4.5.

Results and Discussion

Intestinal histology of C. ornata showed that its wall is completely composed of
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mucosa, submucosa, muscularis and serosa (Figure 1A). It is indicated that this is the small
intestine, as similarly observed in rainbow water snakes (Enhydris enhydris) (El-Mansi, Al-
Kahtani, Abumandour, & Ahmed, 2020) and hissing sand snakes (Psammophis sibilans) (El-
Mansi et al., 2020). Observation of the intestinal fold was triangular-shaped or elongated and
formed with the mucosa and submucosa (Figure 1B). As a result, the mucosal layer was
covered with a simple columnar epithelium, as namely designed “an absorptive enterocyte”,
on the basement membrane, but the position of their nuclei was varied (Figures 1C-1E). The
apical surface of the epithelium was strongly stained with the PAS method (Figure 1C). The
intestinal goblet cells (or mucus-secreting goblet cells) were found among the epithelium,
which had an empty and unstained cell (Figure 1E). These structures were similarly reported
in the intestinal mucosa of rainbow mabuya (Mabuya quinquetaeniata) (Anwar & Mahmoud,
1975), Roughtail rock Agama (Stellagama stelilo) (Amer & Ismail, 1976), and rock semaphore
gecko (Pristurus rupestris) (Dehlawi & Zaher, 1985). Also, the intraepithelial lymphocytes were
identified and infiltrated among the mucosal epithelium (Figure 1E). Each cell had a small
round shape, but its cell edge was hardly identified at higher magnification (Figure 1E). The
function of lymphocytes is associated with a critical role in the specific defense mechanisms
in the digestive tract (Diaz, Garcia, & Figuero, 2008). At times, the lamina propria was a loose
connective tissue with a relatively high proportion of fibroblast and capillary (Figures 1D-1E).
A thick layer of loose connective tissue and numerous blood vessels was found in the
substance of the submucosa (Figure 2A). The muscularis was an involuntary non-striated
muscle with diving into an inner ternal circular and outer longitudinal muscles, respectively
(Figure 2B). The serosa was finally formed by connective tissue and the mesothelial cells
(Figure 2B). Not surprisingly, these structures above were similar to those described in the
intestine of other snakes such as hissing sand snake (P. sibilans) (Jegede, Sonfada, & Salami,
2015), Brazilian arrowhead viper (Bothrops jararaca), and rattlesnake (Crotalus durissus)
(Gogone et al,, 2017). This is in agreement with the findings of rainbow water snake (E.

enhydris) (Masyitha et al., 2020) and hissing sand snake (P. sibilans) (El-Mansi et al., 2020).
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Figure 1 Light microscopy showing the intestinal histology of the Golden tree snake
Chrysopelea ornata. A-B: Longitudinal section reveals that the intestinal wall consists of
mucosa (M), submucosa (Sm), muscularis having two muscular layers (circular (Cm) and
longitudinal (Lm) smooth muscles) and serosa (S). The intestinal fold (or longitudinal fold (Lf)
is clearly identified. C: High magnification shows that the mucosa contains epithelium (Ep) (or
an absorptive enterocyte), and lamina propria (Lp). The apical surface of epithelium is
positively reacted (asterisks). D-E: High magnification reveals that the mucosal epithelium
contains several cell compositions including an absorptive enterocyte (Ae), goblet cell (Gb)
and lymphocyte infiltration (circles). The presence of eosinophils (arrow heads) and secretory
granules (asterisks) is only found in the epithelium.

Abbreviations: Bm = basement membrane, Ca = capillary, Lp = lamina propria, double

asterisks.

Figure 2 Light microscopy showing the submucosa and muscularis of the Golden tree snake
Chrysopelea ornata. The loose connective tissue and blood vessel (Bv) in the submucosa

are identified (A). Some eosinophils are still exhibited (B).
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When present, the abundance and infiltration of eosinophils (EC) were only exhibited
in the mucosa, and submucosa (Figures 1D, 1E-2A). The highest abundance of EC was found
in the intestinal epithelium (8.46+1.10 individual cell) than in the lamina propria (1.86+0.73
individual cell) (Figure 1E-2A). However, the existence of eosinophils may be anatomically
varied in the digestive regions throughout the globe (Pascal, Gramlich, Parker, & Gansler,
1997; Spergel et al,, 2011). An oval shape for each EC was 12.04+0.96 um in diameter. It had
eccentrically situated oval-nucleus, and contained with finely granular PAS-positive method
(Figure 1E and Figure 3). This is a granular protein containing major basic protein [MBP],
eosinophil peroxidase [EPO], eosinophil cationic protein [ECP], and eosinophil-derived
neurotoxin [EDN) (Blanchard & Rothenberg, 2009; Kanda et al., 2020). It is proposed that
these secretions in the current study also are essential to maintain homeostasis in the steady
state (Shah, Ignacio, McCoy, & Harris, 2020). Some studies suggest that eosinophilia at any site
in the Gl tract is associated with eosinophilic gastroenteritis (EGE) and may influence multiple
biological activities such as parasitic helminth, allergic disease, and fungal infections during
chronic inflammation (Blanchard & Rothenberg, 2009; Yantiss, 2015; Kanda et al,, 2020).
Although there remained an abundance of eosinophils in the snake intestine, we proposed

that the presence of eosinophils in the C. ornata.

Figure 3 Schematic diagram of eosinophil of the Golden tree snake Chrysopelea ornata.
Eccentrically observed nucleus (N) and the prominent secretory granules (Sg) in the

cytoplasm are noted.
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Conclusion
It is concluded that our understanding revealed the intestinal biology of C. ornata for
the first time, as commonly seen in other reptiles like lizards, snakes and skinks. Also, the
abundance of eosinophil in the intestine in C. ornata might be associated with chronic

intestinal inflammation. Results from our study will be applied to intestinal physiology and

histology of this snake.
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Effect of coconut water and Benzyladenine on multiple shoot

induction of marigold (Tagetes erecta L. var. Sovereign)
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UNANED
1ANITINIZLEEIUA188AUDIA1LTD Y (Tagetes erecta L. var. Sovereign) UUBDINT
M1ZLa89gns MS (Murashige and Skoog) tdUNMEN311 150 dadanssedns uaziuudassaily

(Benzyladenine, BA) Aty 0, 1, 3 wag 5 Aadnsusedns lnglduargsenainnisimnziudnluy
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81m3ans Ms Aliflansarugun1siatey Usingidt ansatnihliifineensiulifngauuevisgns

o I a v o o

MS SAUAVLINENST LAY BA LU 3 1adnsumeans In1U191uIU8aASIURAWINAY 2.07+0.93

o 1 a [

gon Laviinganleefigauuemsgns MS Saufutugni wu BA 1Wudy 1 fadiniusedng 3117y

ganTINRAEYIAY 1.00+0.00 van ANNGILBARAETRIOATLAIINMINIIEBUeEad A8 an

o 1 a

YDINUNAIAINTBY UUBIMTENT MS Suutueni1l Wiy BA WUty 3 TadnTusiedns inaiuge
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Yal a U

YosgonRRelafan Wiy 3.51+0.97 WURWAT WarANEwelLennistaianfs vanfunzites

o 1 a -

ULBMNTENT MS Fntugnd fn BA udu 1 Sadndusedng WAy 2.1540.72 iwuRiuns
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Abstract

Shoot tip culture of marigold (Tagetes erecta L. var. Sovereign) were culture on MS

medium (Murashige and Skoog, MS) supplemented with coconut water 150 mU/l and BA
(Benzyladenine, BA) at concentrations of 0, 1, 3 and 5 mg/l Shoot tip from seed culture on
MS medium without growth regulator were used as explants. The result showed that MS
medium with coconut water containing 3 mg/l BA gave the highest average number of shoots
at 2.0+0.93 shoots/explant. The lowest shoots induction was observed on MS medium with
coconut water containing BA 1 mg/l which gave 1.00+0.00 shoot/explant. MS medium with
coconut water containing 3 mg/l BA gave the best average height at 3.51+0.97centimeter and
the lowest average height found on the culture in MS medium with coconut water containing
BA 1 mg/l that gave 2.15+0.72 centimeter after incubated for 3 weeks and the highest root
number was obtain on MS medium added coconut water 150 ml/l without plant growth
regulator and gave 16-20 roots/explant and the lowest root induction was found on MS
medium with coconut water containing BA 5 mg/l that gave 0-5 roots/explant.

Keyword: Shoot tip culture, Shoot induction, Marigold
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MUANNDY MuNainsey Ay Pransnudueilsangnuy LualsoSInazuAldU AN

v

nstfwaanaisesdunisiniziug enavilddiisuazasain 1Weanuann1useslonsinis
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s9nge Quadnwine MusilNIuiusia 1wy wevlnesdisu (Soverign) WuaniFesdiilauiiinognis
nzYunnidesldvomiveniiuduasiuiffididugs Inefanugessann 16 - 36 i1 aend 3
wmasdunes ndunendeutuniy nenflvuialvaUssana 3 - 4 41 Feilsmuna (Chintakovid,
Visoottiviseth, Khokiattiwong, & Lauengsuchonkul, 2008)
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wazgannsolddiuingg wu de ulevaesoauliveeiugld luemsmizdeuioibeivas
Usznaudienismmieg Iy indous uagtena suduundsansveundnesfiaiildlunis
Wiiule uarnsinasUszneusunIunswiln wWu tusnd ndae @rsatnanniiurss thive ans
atmandilng uay ansatmainueasne Jadunsifinuvasnisuenliiuiia uasddiniusssuwa
asiiuea Wule sodluw waglusiu Miinlvluems dwalidudiufiviinisasyivlauasiaun
0376199 167 (Lee, Sriskanda, Subramaniam & Chew, 2022) a1smuaunsiasydulaideulilu
Asnziasadeide taud lelnlafiu (Cytokinin) AldFunnie Tatufiy (Kinetin) 2i-P (N6-
isopentenyl adenine) BAP (benzylaminopurine) Fovimifiduasunisuiueadineianizdald
fafueentu usdliluanududugeazdudininaiaguesnuarduaiunisadsenanas naain

AsNAERTNAIT T UNUIMTuN S Asuanadiduaiez (Differentiation) wazdninlmAady

o

#u (Regeneration) ba (A, 2544) uanannstdansaivaunisiasayivlanlaainnisdunsies
wa dafinsfnwilduiusndng salulelnlatuuidsluemswizibeailosdnie Fanuinn
UENFIAUNT0ANATUNITRULTAGLALNTEAUNITATEYRUINT0NYLAR (Khatun, Roy & Razzak,

2018)
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1. MawdEuTuduiie

m%ummﬁm’mgaqgm MS (Murashige & Skoog, 1962) $aufutiagnd1a iy BA A3
udusiatu 4 sedu @0 0, 1, 3 uar 5 Tadnsusedns Thmansie 30 niudedng Usumanudu
N30 - A9 40U 5.6 - 5.8 fagansazaty HCl waz NaOH ad13dudu 0.01 N Wfiniu 8 nSusedng
nniuiludlifuaras wenslavameidisrun 4 eoud Tashaudarhldshndeseonde
fauseduloh fennudu 15 Youddonsnsih gumafl 121 ssenwaidea Wuna 20 Wit wevoen
nnsiotaussiuletuds Yadlfuuy AelilnsuTanlulilunamztedudiui

iudanidesaniona s lnsudluaisazaisaassend (NaOCl, 6%) 20 Wodidus was
¥ 20 2 - 3 vem Wunan 20 Wil ndudasdadeinduiivaende 3 A%t NusdanaFesas
vuewsEnATIEdgns MS fliflarsauauninaiyivle udhvislunadsduioansifes
dewdofiguungl 2542 ssrneaifoa Was 16 Falusietu (Hunan 3 #Uadd iielilddundn

Asesfivasaie (UM 1) dwsululdimsidesaseensoly
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UM 1 AundnniiseaUaenidauteImnsans MS a1y 3 dUav

2. matni itingankazIINYBIn1t3as
Falordudrutatsponvesnnaiiesiiiauenisoatszuia 1 wufuas SeUsynaudiae
dodesquassennaraaidavedly 1 - 3 Tu wlumnzEesuuoimsgns MS Safuimgndn
150 fladanseioans Hin BA anudutusnety 4 seu fie 0, 1, 3 wax 5 dadnsusedns Inodheides
Turaninzidss vanas 3 sen Wuian 3 dUaw elisennsyivialuidusunduasiinsni

wawss Yuiinwalaetuiindnunugeniade AINLENUDILDRLAaY |aZIIUIUTIN

NN
1. M3t ilinganuazsINYaIn1ILEes

mMIMaAssduUaesennFes vuomsdaasied MS fiuaseuaunIsiadyduln BA
sriumudutuivhnmamaassansadninlfiAnsensmiedslaedil BA 1Wudu 3 fadndudedns
ToUsyansnmsomsdmirliAnsensugean 2.07+0.93 senrotuduiia (U7 2) deiSeudisui
sefumudududug Weiussruanududures BA aduemsiniades fsziududu 5 $ewau
paARABARALITY 1.93+0.85 Baadetudiuiiy mslifinansemuauninaiaivln BA fveasau

1@aY 1.93+0.68 49ARTUEIUNY (A157197 1)
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gn3 MS Wnumens 150 daddnseedns uay BA aududusingg {Wunan 3 dUan

Qﬁlia’]‘lﬂ'ﬁ ﬁﬁu%u&@ﬂ’i%&ltﬂﬁlﬂ (vam)
MS + 150 mU/L CW 1.93 + 0.68
MS + 150 mU/L CW + 1 mg/L BA 1.00 + 0.00
MS + 150 mU/L CW + 3 mg/l BA 2.07 +0.93
MS + 150 mU/L CW + 5 mg/L BA 1.93 + 0.85
A = B 18 D

D = L LV AR B
o < - > . -5 = e a3 = *
2 N = e} el . s B : BN o« = s S et
_ Ve NN : 3 K 7" A 2 § R
1 S 34 - N
1 W

b

o - E - s !
s 2 " -~ -t —_— e

JUT 2 91UIU8eATDINNILTITINAABIUURIMITERT MS LRNUINENITY 150 Haddnssiedng

uar BA mnudndunneg Wuian 3 dUai

A. MS + 150 ml/L CW B. MS + 150 mU/l CW + 1 mg/Ll BA

C. MS + 150 mUL CW + 3 mg/l BA D. MS + 150 mU/L CW + 5 mg/l BA

Argevesseniildannisinvesdidu (U 3) nuih seafmzidesuuemsgns MS 1
thugwd iy BA Wy 3 Sadnsusiodng danuaewetenadsaeanagi 3.51 « 0.97 wuRiuns
UUDIMTENT MS Famfuthuzndn fin BA Wi 1 fadnfusiedns anugeesseniaiosiign
2.15 + 0.72 \wufluns (M3 2) uenanisenitldudsmnmsios 3 dUans Lﬁmwﬂmmﬁ'qm (;:;Uﬁ
4) Uszanad 16 — 20 590 UUDINIENT MS Safuthugnim drumaiamniesiian Ussan 0 - 5

51N VUOMNTANS MS Tauiutugni iy BA Wutu 5 Tadnusieding (n13191 3)
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M131991 2 AUGNVDIUBARALVDILBAANITBININURLIUUDIMNTENT MS TLFL

Wugnd 150 HadansAedns wag BA anmdudunies) WWunan 3 &ai

AUFIVRIDALRRE(ESD)
LRI aE

(LwURLUAT)

MS + 150 mU/L CW 2.84 + 0.96

MS + 150 mU/L CW + 1 mg/L BA 2.15+0.72
MS + 150 mU/L CW + 3 mg/L BA 3.51+0.97
MS + 150 mU/L CW + 5 mg/l BA 2.87 +0.81

Ul 3 UAnIPIgIUeBeAAIIERSTINAABIULIMTEAT MS [RuNgnE 150 Hadans
mednsuaz BA anududuniee Wunan 3 dUav
A. MS + 150 mU/L CW B. MS + 150 mU/L CW + 1 mg/l BA

C. MS + 150 mULCW + 3 mg/l BA D. MS + 150 ml/L CW + 5 mg/l BA

M131991 3 FIUIUTINVDIYOAANINTBININAURENUUBIMNTART MS LANUIMENTI 150

Naddnsroans uar BA mnududunneg Wunan 3 dUam

gnsemns Bnasniiiatu
MS + 150 mU/L CW ++++
MS + 150 ml/L CW + 1 mg/l BA +++
MS + 150 ml/L CW + 3 mg/l BA ++
MS + 150 ml/L CW + 5 mg/l BA +
U0 i3 (-) = lidnsn

W3y (+) =1-5 370



JsansdingMmaasusasiss T
UA 1 a0UA 1 UNSIAL - DOUBU 2565

6-10 N

WS9UNY (++ )

\A30avaNe (+++) 11 - 15 bl

\A30avaNe (++++) = 16 -20 bl

-D

JUM 4 917U51NT0980AANITININAREIUNRIMNTAAT MS LANUINENTT 150

Naddnsroans uar BA mnududunne Wunal 3 dUav
A. MS + 150 ml/L CW B. MS + 150 mU/L CW + 1 mg/l BA

C. MS + 150 mUL CW + 3 mg/l BA D. MS + 150 mU/L CW + 5 mg/l BA

djUnauarafiusIENaNIINY

nstniliiAngenanUatseenlunimaassil geafilaandudiuvesUaiseen dnsasey
Y9489nINUa8yanRUNA1TIN ISR UGYaNLIaSLY (Soverign) aetiuldinflotuaiaenain

Aundmzassluemsduasgiinzauausaiyiulatasiauauiadudunazsinle

I a

MsduATEvldinzideuilolatatsuenfnonmsgns MS Saududiugns 150 Iadanssedng

a o I a 1

uwag BA Liudu 4 sedu fie 0, 1, 3 uay 5 Tadnfudedns nudt Weeensiundnnadenduie 3
duamillonafesuueImisans MS iududiuenin uag BA Wudu 3 fadnsudedns Lingen
UINNINGATEIMNTUY BeAINNGIVDIBARALINGU 3.51+0.97 WURWIAT kaneisedugesiuuiing

il giiulawanaeiy Lazlinanan1siinsinee laendeainiades 3 dUanv tAnsinuin

'
P

VgAUUEIMTENT MS SIUAUEINENTII AN 16-20 31N UAENITIALIUUDWMNTANT MS FIuiU

9 Y

Wuegni1 way BA Wty 5 fadnsudedng insindesnign Useana 1-5 510 1INNANITNAABIRY
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1ENSNIANARDNITNAIUIVRLYAE VINIATINN5EIEINENSNIUALTUD NS LRsL DL DL DRSS

1%

AsuUBwadnaznIsinedelzvesie dnrsdnwlunarglivatsvdanudi diugni1inseaualIy

Ia |

udu 100-150 faddnsdodns duaTulvitudrufiadiauinisia lunsmzdsndaeliadaly
919115873 VW (Vacin and Went) iiainsgning 150 faddnsdedns sautvansadinaindudds uas
ndwetnsaz 50 fadnsurodng shlsiuanesenndeliadaineensiumniiant 6.26 searotudiu
(Kongbangkerd, Watthana & Srimuang, 2017) lun&aeliinzisnysou nuinisiuiusndnusun

150 faddnsfedns Wewegrufeinausanszaubinsivaesuimunluilusuldnlnglidndudes

[
=

WANA13AUANNISASYAULR (Rohmah & Taratima, 2022) uenaniliistenunisidinugninlunig

I Aa

WNELAGILWINIBRSTI NUINNNITHNUINENS 120 HadanTAaanTadbUBINISAWATIZNALYIN LAY

wneniersIgnINsesyiulngenian wansiiuegtanuigesluuivndegluusniniinase

v o

dnsnsaseyAulnegeiltuddey (Matloop, Gul & Jamal, 2017)
Naved BA Fuduansmivaunmsasyiulavesiiy wuifissduanududu 3 fadinsusedng

frnumngavsienisdniiivarseealuaniisesingensiuuinian dns@nwinaveanisiy BA Tu

s =~ % o

Asinztagsduauly (Ovule) AFslalasunisuauius WedniliAnAuLINNaDEANUINBINTNA

3

[ 1 a 1

Bunuendn uay BA mnududu 2 fadndusedns sauiu NAA Wudu 0.5 fiadnsudedns uwas 2,4-
D Wudu 2 fadnsunedns sirlilaimundusueeuldd (Kumar, Singh, Bhatia & Panwar, 2020) Tu
nsmnzieuiiedouganadaduiinisdniunyu (Asteraceae e Compositae) luLie
ANI389 WUT BA Tiszduaududy 2 Sadnsusedng sauiu IAA Wadu 1 Hadnsusedns vilda

gan57ULAG (Khan, Khatun, Afrin, Munsur & Hoque, 2020)

JoLAUDLUY

AINNITANYINITTNUIEDAVDIAITDY WA TULUATLIANNT 0 I TNATANISINIZ LAY

¥
=1

Weweuldlunisveeiuganisewmseiivnduliinenlivszauls Juiuaisliinisfinwrelaenis
dunantnanmsmizidesisigelulgnlunuasdgn welinsfnwiauideauisatoenluly

a53lunanisinuasealdle



?jsa1sjn81ﬁ1am§u§da1ss
UA 120Ul 1 UNsTAL - DOuIBU 2565
318N13581984 (References)

fyns Miyaundl. (2504). amsasadododiy. furindsdl 2. ngunne | pasnsaluinede.

Chintakovid, W., Visoottiviseth, P., Khokiattiwong, S. and Lauengsuchonkul, S. (2008). Potential
of the hybrid marigolds for arsenic phytoremediation and income generation of
remediators in Ron Phibun District, Thailand. Chemosphere, 70(8), 1532 — 1537.

Khan, Md. S. I, Khatun, F., Afrin, S., Munsur, Md. A. Z. A. and Hoque, M. E., (2020). Combine
effect of BA and IAA on shoot and root induction potentiality in chrysanthemum
(Chrysanthemum morifolium). J. Biosci. Agric. Res., 24(01), 2006 — 2011.

Khatun, M., Roy, P. K., and Razzak, M. A.. (2018). Additive effect of coconut water with various
hormones on in vitro regeneration of carnation (Dianthus caryophyllus L.). The J.
Anim. Plant Sci. 28(2).

Kongbangkerd, A., Watthana, S. and Srimuang, K. O., (2017). Influence of organic supplements
on growth and development of in vitro shoots of Bulbophyllum dhaninivatii Seidenf.
Applied Mechanics and Materials. 855, 42-46.

Kumar, K. R., Singh, K. P.Bhatia, R., and Panwar, S., (2020). Maternal haploid induction in
African marigold (Tagetes erecta L.) through in vitro culture of un-fertilized ovules.
Plant Cell, Tissue and Organ Culture (PCTOC). 143, 549-564.

Lee, Y. J., Sriskanda, D., Subramaniam, S. and Chew, B. L. (2022). The effect of banana,
potato, and coconut water in the regeneration of Ficus carica cv. Japanese BTM6.
Malays. Appl Biol. 51(1), 163 — 170.

Matloop, F., Gul, Z., and Jamal, Z., (2017). Micropropagation of an important medicinal plant
Catharanthus roseus by using coconut water instead of synthetic plant growth
regulators. Indian Journal of Research in Pharmacy and Biotechnology. 5(6), 360-365.

Murashige, T. and Skoog, F. (1962). A revised medium for rapid growth and bioassays with
tobacco tissue cultures. Physiol. Plant. (15), 437 — 497.

Rohmah, K. N. and Taratima, W., (2022). Effect of chitosan, coconut water and potato extract
on protocorm growth and plantlet regeneration of Cymbidium aloifolium (L.) Sw.

Current Applied Science and Technology. 22(2), 1 - 10.



J1sais3ngaAaasusasnss -
UA 1 a0UA 1 UNSIAL - DOUBU 2565 2
ANSANEINIAUUIZEUVDIE1SUTENOULATIINDMNSIIN508a18U DA
v =
UUAUREvaUNUNI2

Study the Optimization of Reagent for the Detection of Latent
Fingerprints on the Adhesive Side of Adhesive Tapes

Ansews Wedou1d", aWlng ud? wazdanifasit weuzue’
Nikruesong Tohluebaji'’, Safitree Nawae? and Aun-adilah Chemasae?

(Received: 1 April, 2022; Revised: 15 April, 2022; Accepted: 15 May, 2022)

unAnge

nsfigatansindeudafuneundngutudidnylunisesandngunisifiingrmans &
sedimsasafusesasiafieussiuaunnn dddumidedldvinisnansesaeiafieudsuy
Frumioanunm 2 ¥ia Ao wdlauazmulandesiiinia mevdamsuseifusesaneiadiefialy
vl uavitszeznatineg fil dseiusesanstiafloundafial’ 6 $alue 12 Falus 24 $alus way 1
Fani Taeldansuszneuniifinioutudsdidunanainuaunfuey th uazaisiiodne 3 via fe
A3IUIANY e UTUiy wagnadnrenslint Wisuifieutuiiie1uinsgiu Wet Powder Black
Tnsilfnguszasdiiowsuiiisutssaninnvesanssznouindiinaniufuaisediividioin
iraUszing devnsanaivsesaeiflefiussiuasuuiunisrveanunudaidlflunand
unnsnaiu TnensTiesgiidanmamazendoinasinsiugndnuurddyfmsuusosasidowds
Tneffduganngunuasaeifouds guifigaindngiu 9 Ssmanisitenuinefinioutues
anunsaldlunsmmamsesansiafievudunienveamuniii 2 wfiald Ao A3uwianm Tudnsndiu
vowmailunsuau 1 ndu (A1) flsgeznanlunismsandsseiiusosansiafoudidly 20 $2lus uas
dothluFeuidisufuthenainsgiu Wet Powder Black wudisesansiaflourlsfiusingiudiania
IndiAesiuuazanunsaldlunmstiudusyanala

(%
o o L a A

AEAy: sesaeiiaowds nund ATIWIANL WigtUTudniy aednreninu

L2 aaugInenenansiasinalulad 1vninendeusisinasivuasuns usisina 96000 Usswnelne

L2 Faculty of Science and Technology, Princess of Naradhiwas University, Narathiwat, 96000 Thailand

*Corresponding Author, E-mail: Nikruesong.t@pnu.ac.th



?jsa1sjn81ﬂ1am§u§dﬂ1ss
UA 1 a0uil 1 UNsTAL - DOuIBU 2565

Abstract

Fingerprints are considered valuable physical evidence in the forensic investigation.
There are various reports about methods investigating the latent fingerprints. In this research,
the latent fingerprint was detected on the sticky side of the adhesive tape including clear
tape and box sealing tape. This work used the time to detect the fingerprints 5 conditions
(after the stamp of fingerprints immediately, 6, 12, 24 hr. and 1 week) by using the
developed reagents. The developed reagents contained ingredients from black fingerprint
powder, water and 3 types of compounds (hair conditioner, fabric softener, and liquid
detergent). The result of the fingerprints from developed reagents compared with the
standard wet powder black. The objective is to compare the effectiveness of chemicals
mixed with chemicals imported when performing the collect fingerprints that are stamped
on the sticky side of the adhesive tape and then leave at different times. The qualitative
analysis is based on the minutiae of the latent fingerprints. Comparisons of the quality of
latent fingerprint used the expert from the Police Forensic Science Center 9. This research
showed that the developed reagents (hair conditioner 2.5 ml: water 2.5 ml: powder black 1
g, Al) can detect the latent fingerprints on the sticky side of the adhesive tape including
clear tape and box sealing tape, which is left for 2 4 hours. When compared with the
standard wet powder black, the result demonstrates that the developed reagents can be
used the hidden fingerprints that appear similar to each other and can be used to identify
individuals.

Keywords: fingerprint, adhesive tape, hair conditioner, fabric softener, liquid detergent
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nga NI ngudegeianuianelaion1siinsunseusLagluTEAUANIN (4.59+0.10) NAIINWUY
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Abstract

The purpose of this research aims to develop the potential of entrepreneurs for achieve food
safety standards. A case study of OTOP product group on food and non-alcoholic beverages
in Narathiwat province. In the project implementation activities, there were a training program
to transfer knowledge of food safety standards, collection of the data at establishment to
improve sites and processes production, analyzed the data by using arithmetic mean,
standard deviation and percentage. The sample group of the research was 20 groups of halal
food producers in Narathiwat province that registered for OTOP product, food type and non-
alcoholic beverages. The training satisfaction was found at a very good level (4.59+0.10). The
results of pre- and post-training knowledge assessment found that after training, the sample
group was scores higher than before training of 95%. Evaluation results of the possibility of
establishments to develop food safety standards of the sample group, the researchers
selected top five with the highest scores based on questionnaires and interview assessments.
When visiting the establishment for collecting data and suggesting to improve the production
site and sequence of new production processes, it was found that two group were ready to
achieve food safety certification. The other three groups had budget constraints. After the
two sample groups have improved according to the researcher's advice, it was found that one
sample group was certified by the FDA and the other group was certified by the FDA and
Primary GMP.

Keywords: OTOP product, Narathiwat province, Food safety, Food standards, entrepreneur
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AuA1 OTOP WARAMMYUYY (WNUNMUITIMTAUIITINE WA, 2561-2564) dmTunisdnusenm
WAnsaue1 OTOP asnsautadu 5 ndu Ae NgNDIMT NAMLATESAN NANFUALIATEILAINY NGLTBS
14 wosmnusis vosiiszdn wazngduayulnsiilaila1ns (Community Development Department
Ministry of Interior, 2021) n3tunzLdeunansiaet OTOP vasdwinusienalud w.e. 2563 wuin
Usenan 1,500 ngu adundue1visuazia3osduuinndi 800 ngy (Narathiwat Community
Development Office, 2021) Ygyyiinulundnsaust OTOP Ussinnenmsuasin3oshiu wanainagd
Jym1a1un153nnI1skazn15matn (Supispan & Chutira, 2012) WuIINguREAs NI OTOP Uselam
ownIuseln3esuiidymAuguAINLALIIMIEIUAIINUABAAB81M1S (Chanchaichaovivat,
Kirdtabtim & Phorphisutthimas, 2020) MNNANTHATIEAREATUNFUAINYNYY (OTOP) Uselan
05Ul e, 2558-2560 wuitnan Fusid g delailddunisiusesnnsgiuiesainny
L%aaéum%ﬁdiﬂmma Wuiie 1w Escherichia coli, Salmonella spp., Staphylococcus aureus,
Clostridium perfringens uag Bacillus cereus Wion1sliuunuingidevusmaiiuniniingvane
N1 uA (Rural and Local Consumer Health Products Promotion Protection Division, 2018)
dmunguaudi OTOP Uszinmemsuaziasesmuillslsusanssedludaiausisna wuimanengy
FelailéFumsiusesnnsgrusinuanuUasafeemns esnfuszneunshifianu anudilaly
Founnsgruauvasnfsreseims ilildamnsnvenisiusesuasgu liiresduunsg
WA AT YUY LATDIVUNY DY, NANNAITIZNTARIUNIHERD IS (GMP: Good Manufacturing
Practice) W3oindaminganana saudsussgdasndslilinnsgruiilvdmadenmuainuazaiiy
Uaeasevomdndng nidnnudasndsemsidudddyrenisudneints winemisiianis
Juideundronaziianisszuinvaslsafinnainemisuazdnanoaildinsfiaziinduniends
(Kamboj, Gupta, Bandral, Gandotra & Anjum, 2020) mmgmﬁLﬁmﬁﬁaaﬁummﬂaaﬂﬁﬂmmiﬁ
vanuunsgIuse iy amnsathuUszendliilomuaunisanomslidanauasadomnzausde

n15USLAA (Panghal, Chhikara, Sindhu & Jaglan, 2018) ﬁ’ﬂﬁumﬁﬁwmﬁ’ﬂsjmwﬁﬂsxﬂammﬁﬂﬁ

' '
=< o

lisunnsgruauanuasndereteimis Wuisulenegduaiunquiusznaunisdual OTOP
Uszinomiswasinsesnuililyueanagedludminusiza Wilasunissusewinsgiuniiy
Uaonduamis Ingnisiianusuiguszneunisiidanudilaluteunnsgiuainuvasnieves

91115 Jsazlumsenszaundadueionmsiiinunmuasanulasndesoduilan

s 13 a v
INQUILAIANITINY

WeWwudnenmgusenaunisiiielilasusinsgiuanudasnisemns nsdlifne nau
dud1 OTOP Usstanemswazinsesnuibilyueanegedludminusidina lnenislinnuiaiu

nouwazn1sUSTRMuLInTgIUALANUARA B YIRS
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NAIZMANNUaaANBYBID1HT
- AP WNAAAUNTUTU
- paninmin1l fUaRalumMInEa |:> HUsENaUNTS “HARA9I0IMNS
(GMP)
- \ATa9nany oy,

< - A anow o Sy
WieiAseulildueanosed

4

nquauAT OTOP Uselanuandual
= a4 A .«:4'1 wL : s

pmInseinsesaunliliueanssed <::| wamensUFuUguly

lasunnsgiuaulaonfevesomis

ST

5UN 1 nsoUUIAANTTIIY (Conceptual frame work)

AL HUNN5IY

1. ngudieg1enldlunisaiiiunisidy Ae ndudusenaunisndneimiseraialudmin

q
(% '

usBNaNTunziioundnsinei OTOP Ussianemnsuasiasesiuilailvueanesed S1uru 20 ngu
TnsdunualnguiliteyaltiBidonuuuinzas Beueidelidenusssungursodiiannsaliteya
nsmlivauresnguls
2. \n3osileflilunFidoidanunn Ae nsdunvaluazlyinguiegrwinuuasuanulag
Snwazuvvasuanudunisiinzuuy @udduanudfyvestyn) uagiauvaalafendu
Jayyn guassalunmsiiiuany wazanudesnsflaimuinnsgiusuauUasnise msyeanas
AI9E1e
3. ManuTwsIutoya
- d1999ANUABINNTVRIUTENOUNT OTOP Ankuvaaua1y Jnsentayviadasse
Tun1sAiuL LagAINUABINNTYRINGY
- fauszyiileuanidsunnuAniiuresnguaud OTOP Useianemsiasinzesi
filsildueanesodlumsiimuniumiulasafovese s
- Ainsvideyalasliadimdmssam 1iun Anedomvndn dudsauuninigiu
LazATeuaY
4. fansevsiliimnufiferiuinpsgiusuamiuUasndovese1ns
5. imsdinidonnguaudn OTOP flagiirfmnsidaiiteimusnsgiudumuUaenfoves

9113 tnglduuuasuatuuazrnisdunival andudszilivanululildvesaniuusznaunisngy
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wanffaust OTOP ioasiuiiiudoya dwsuinasinisdaidonfinsananarmieuuasaulszao
UVBINGUFIDENS
6. Aufun1sasiiudl o anuysznounianguand OTOP fldsunisdmidens o 5 nau
(Tungusiogns 5 SuduusniildfuazuuugignanmsUszidiusmeuuuasuauaznsduntval) Ll
Auteya Useiliuaniuiindn nszuiunswaniioiaunuinsgiusuauasnisvese1ms wagi
msdunwaiifiunnamienlunsusudsmuduuzihvesaasidoie ildsunsiuses
7. Iwszsiteyauaziausuuimaluusliiunguiegadieulatennnsesmuinasives

wazan e lulasun1ssuses

HaN15398

wan1sAnwInsAduunstaudneangUsneunsiiteildsunnsguaauUasade
pINIveINguALAT OTOP Ussinvomsuazieieshuiilillueanosedludminusisna fisd

1. Yapmuarguassalunsdidununsiananuvasndseis wuin Jgymuazeuassad
wusndian e f¥gmvinanuianudilaiezdudunisielilinisfusesnasgudesas 75
Hyvsmusudszanallumsufuulassaiisemsuas Ui senszuumsnandielildunsgiuioes
az 20 YgmuazgUassadiudug Yevas 5 ldun TgmiAsitunsiadouszaruauiuidmni
HSURAYEU 88813 N15ATIUNNT LaAunUNITHERAS

2d1m¥uNINTgIuAIUANYaBA AE sAngudanuiedesnsiauuInian Ae
\F3eevINY B8, $oUAY 60 TesANFD LAWY BE.LAYANITUTEIENANA FopaY 20 NANINAAINTS
URTRTRIuNSHAR (GMP) $eway 10 warns¥usessnata fesay 10

3. #an153nousHluimideninsgiuaiulasndevese1n1s (UIRSIURNERTuTAYUY
vdnnsinsUTRTAuNSHER M3vesuTeNATemNy DY, WazlATemLNEENANa) Ll Ng
anudlaligusegneunisanunsat U odla wudn Sanuiiselalunmsiuienisineusuegly
seaufnn Andu 4.59+0.1 (AzUUWAYL 5) LarnaINRUUYTHUANNSAOULASNAINITOUTY NUT
VRINNTBUTUNGUMBEellAzLULEINIINBUNITOUTUTRYAY 95

4. wansUszfiuanudululdvesanudssneunisnguuansdae OTOP wulningudied s
$1uau 5 ngu ennsaariauRsgIUsunNUABAA B8 1S oﬁ%ﬁum'ﬁaﬁuﬁﬁaﬁusﬂ’aga
 anuusznounis tnelduuutiufinnisnsmaauiingneins (na.1) Sslimeasdondsl

- wudeunwiesdnuwasifeaiui 5 nduiiegne Ao vnuiindnuasiiussgduiiuide

Tas Faazspdldsuusznalunsuiuussdelifies 2 nguilanansosuiunsuiuussmudolaueuugls

\9997n8N 3 naudvedninauauysam
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USueIAsHanliazenegiane InlilnivugsesiuveeniauiUansnislulazuonein1snde
Javhgiiuniruzussylnansietdesiudniuasuuas davirihuds anuliunUaiedaiedesiuun

v Y

waziuad wnthedeufuRdmiudubou 1wy nganaensewyin yaralineitosiun1suaavinud

Y
[

Uinaifinde usu Saviiiduioniuiiollileduinuindnlasnss uanuasrsasdenniode
iP3esdns niousryusshuarsumunulfiiulendu wasdaviuvunaunielueasuanlimdy
Jaqdu
5. naUfuUssanIuinAnuazuinuiuiidmivussguesnduaudl OTOP 2 nqudaeis

asnsosuiunsmudeiaueuugld fded

ngudt 1 ldidunisdaiumanuuazindimnuinadinanuaruinaiussg dafu
asadvharuazoralidudadiy washathouansasaiiutazein Saminduiion mnnaquuly
Uinumadiaauiings fntheuansiieuinliyanauanamginssusuiiiafesluanuiings
1 iuguyvd Wudu IeuftRdmiudlifedestunisndn wu yaranisuenviandi danisuas
azansdsvesihilfudioonanenmsnanuasinmanuazeineimsnanlaesm dnvnddnAunivuy
funtaiindn destudaiuazians warnauaiesdinslasgeniud 60 wuRiuns ndminasuulse
mangulfssuenansiiovenisiuseaniening oe.

ngudl 2 fnsdndduanemandsldiiondndssmsuuteundu uasludiuuiio
ussladnviwaulinmu Seu Undednlraiunsadesiudaivasiuad nasainnisusuugmiengy

IALRSHULDNANSLNDVDNITTUTOILATDINANY D,

aAUsENa
dymuazguassalumsdudumsiauidnonmiusznaunsielnldfuinmnsgiuniig
UaenAemsveanguduin OTOP Ussianonsuaziaiessuiilildueanssedludminussna fe
nsvnesdauaulalunsufuadelildnsfusesnsgiu dadulgminudnvasd
AaeAUlUNITNENIMNTYNTY AR YHANUIAAIINIANAINITALUNTEUIUNISNAAKAENISATUAY
ARAIN (Chanchaichaovivat et al., 2019) ¥lig1nsani1slasuseInsgIuAINlanieoInis
uenaniiaymununsndaiigmuldlunnngudud OTOP wu ngududn OTOP UssLnvedniasl
Usziavinuaziaieausianevestiusznounslenedluimingiuniadunsidodnunnliitiden
ngufognuUIBnsdenuuutzas Jymiinude wdadusilnudldiflduinsgu ldflae
londnwal wasdununisndngs (Siintip, 2020) Msviawsesilelunsuaniiviuas laidvnuslunis
wanvilinanmyesndndasiliasiaue (Tanyamai, 2012) agnslsinmg Anuvasniee1ms

v

ANudIAdanguanA OTOP Usstnndumiy i n13aniiuaiuvaengy OTOP Usvinnayulnsd

o
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laildomns dsflazvildmsdniunudisalafensnanaumiiaunmuagldmsgusuvaninas
FBnsiAlun1sHEN©1M13 (GMP) (Ouanlam, Morachart & Jungmutipan, 2015) azifiuldinnnsg
aruanfvevnsuenanagriiliiAnausiulavesuslnaudadaudsdidylumsinauladente
audvesfuilng diduiedanuduiuegredeiidesduadulsinguaud OTOP Ussinnomisuas

wsosnunlildweanssedludminussnalasunisiusesnasgiumiulaoniea1mns

GELY

mswandnenmiUsEneuMse M lFSUIRAsg AN LUABA AT YR INgL AR OTOP
Uszinnenmsuaziaieshuililiueanesedludminusdina $1uau 20 ngu finsdneusuile
f1enenANIUINsFINAINUARAAEUeIe IS wudaudienelasen i sIneusHaglusEAUA
1IN HAINLUUUTHEUAUSIDULALTIAINITOUTH WUIMAINTOUTUNGUMBE 1Tl IULgINIInaw
nsevsudenas 95 Weasiuiiudeyauazuuginisuiuugsanuinaalungudiviinisdaiden 5
naufeg1e nud feunnsesmesanuiinasludnvazifiodtufe vinadndnuarusnuiussdud
Walds Fafliios 2 nquinfouazuiuugailelilisunisiusesinsgiuanuvasniovose1nis
1eosandn 3 nquilfedifniusuussanu ndanisuiuugenuduuziwinlinguaudn OToP
Usziamemisuaziadesiuiilildueanesedludaiminusidna lWunsuseaniemsne ee. 1 ngu

wagdnuianguuaen1susulnlasunmssuseaniomune oe. Wag Primary GMP

dalauaLug

1. dgmnisresudszanalunmsufudssdulassadneinns aouiindnduduaingiled
gndensUuUsauAlufielildfunisfusesnnsgiusnuanuUasafuomsteenaazdedldiuns
ATUAYUINANATY

2. asiinsineusulvininuisuauUasndeeimisuigusenaunisngudual OTOP
Usziamemsuazinsesiuililiueanesedluiminusdnaenaieame

3. ensiinsaenuni3suainngy OTOP Amsddufamsedraduszuuuasiimsimunni
Uaeadfoamaudildsumsiuses tiludeneaudnguiigdlalénisiuses uvndsdymiinuenaasd

anwazfItudRrausnuumlluTuysudlatagmeeanguld
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unAnge

At ngUsrasdifelinsgimnuimauendeuluiediminndas (Loligo duvauceli)
NoYLATY (Anadara granosa) Wazneeay (Paphia undulates) ﬁmmiummmwmmwmﬁaq
w31571a lan aaneuazdia Ha1AuILIA waznaInanmAUIalausSEaveIeINaies Yandn
us31a Wedudeyalumsuszifiunudswesiuilng lnedusnegnmiinndae $1umu 15 fega
MaBUATY S 4 98 LATMEEANET LI 2 FreE1eaInaANATa 3 Wis WisudaegnlasTEns
808U UUWIAY (dry-ashing digestion) lngdeeganiinlaiiasziuandisuludiuass laun vuan 1wWn
91 anslunazansuen diunesuasiuazesatsiaseiluiie lnsldiadesesmoufinuougoin
Fuaunlnstiwes (Flame Atomic Absorption Spectrometer, Flame AAS) wutilsysunsvudou
vowanilonluniinndaediuau 13 fog wasnulududualunniigadsddniunasiuinsgu
1.0 fadn3udedlandu Advualasanamglsy (EU, 2006) $1uau 11 10813 dmuiiegne
esuasmuUTInaLandlexlunnieguseglunasinasguiivensulduarlinunsuutoures

wandeyluneaiy dwuanuanisfnwaiunsaaguladinisusinaninndlsfeudaiauidedu

'
| 1
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Abstract

This study aimed to analyse cadmium content in squids (Loligo duvauceli), cockles
(Anadara ¢ranosa) and baby clams (Paphia undulates) sold in the market in Muang
narathiwat municipality, Narathiwat province. These markets are Balehile, Bangnak and
Muang narathiwat municipality fresh market. The obtained data is useful to evaluate health
risk of the consumers. Fifteen squids, four cockles and two baby clams were collected and
sample preparation was performed by dry-ashing digestion method. The squid sample was
separated in four parts which were tentacles, eyes, funnels and funnel locking cartilages,
while the cockles and baby clams were analyzed as a whole tissue. The cadmium content
was determined using flame atomic absorption spectrometer (flame AAS). The cadmium
level was detected in 13 squid samples. The inner funnel parts showed the highest cadmium
value compared to the other parts of the sample, whereas the 11 samples exceeded the
limit of 1.0 mg/kg permitted by EU (2006). All cockle samples were contaminated with
cadmium, however it does not exceed an acceptable limits. The contamination of cadmium
in baby clams was not found. Therefore, this work highlights that squid consumption has a
higher risk for cadmium contamination, especially in the funnel parts. Although the
contamination levels were lower in cockles; a regular consumption could lead to the long
term health problems.

Keywords: Cadmium, Squid, Cockle, Baby clam, Fresh Market, Narathiwat
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uAnwles (Cadmium, Cd) Wulangniinviavisdiiviousiionyed Weliigiunieazgnan
Fuluszuumaiuenisudandesiuaunszuadonvinlilinnuiaunfveteisizlnsanizlaway
n3gn (Genchi, Sinicropi, Lauria, Carocci and Catalano, 2020) LLazLﬁuaﬂiﬂﬂéﬁiumﬂﬁﬂmzﬁﬂ
(@an 1oy uazUsenuiag, 2563; FAO/WHI, 2011) uaamnﬁﬂ%mmmmLﬁauﬁLﬁummsﬁmmgmé’q
Julgnmdndmiunisdseendninziavesine (esdnisagniudal, 2563) lnsananglsula

Y

ivuaAasgIuveanlienluniinuasesaemlitesndt 1 Tadnsudenlansuumdnden (EU,

1 1Y 1

2006) luvnizfiusznianszgnssaisisuavvesing fmualidelddesnit 2 Sadndusedlany
thwiinden (nsevrsansisaage, 2563) dinsananesdaidusudanmuanngveudeh éun
wiln (@13, 2564) WazneelAe (George, Martin and S.M. Nair., 2013) Tnefirunids1ee1unis
Uudeuuaniflonluniinnnazniulaninieude Gya wazade, 2557) nilnvnweilmeiaves
Faninas1) 3511 uATAIEITUIIY Mg asvan Unnnduazusisia Guyan, 2550) lufungnau
U%nmﬁuﬁéwﬂmmaﬂu (Kantikul, Meksumpun and Thawonsode, 2019) 1u1§1LLazm3ﬂauﬁaﬂ‘1§W
USIUYNTUUTLINULAZBATINIAUIIENA (5981, 2562) uenanissdinenuidenunisuuiou
vosuanidoslundn Sausivinuisiinisguifiufiegaanaainanlunsaunnumiuas uayUIuuna
Sudeedmriauazieeeulay nuidimsuudouvemandlodlusegrmiinuiaduniietmiledis
mannddluUTinageiniinusiiinsgu (hesussanBnmsaanie, 2563) fuumnldsulaveviailu
UiinadligannualdsududsedronaneliifanadeauaimluszozenuagifinanudedsauziSald
Tuewnan Fuiunuideilfiaulafiesfnvdinisvuideuvemandouluninndqs vesuaswuazney
aefivglumanunmauiaiionsina Sminussna lnediuiesmiinndie vesunsiuages
aeanFuifinsdviiglunatn S1uau 3 aana I nainuardia aatauILIALAEAAINER
wAvtales3a Selin1suiennannyaussuaiuiludmiausdang 1insediessim
Uinauandlenlneldindoseznoufinuovvesniuaunlnsiines (Flame Atomic Absorption
Spectrophotometer, Flame AAS) LﬁaLﬁu%aaﬁaﬁ%ﬁmiUuLﬁauLmﬂLﬁaﬂuﬁmima Judeyalv
Uszavuansnsaidenuilaadninziaffiviunauanidouazavegiosuarlivilminsunsiose
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1 LLC LLC 2.48+0.02 LLC 0.60+0.01 LLC
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- 3 LLC LLC 0.57+0.02 LLC * *
vagdia
q LLC LLC 2.04+0.03 LLC * *
5 LLC LLC LLC LLC * *
6 LLC LLC LLC LLC * *
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4 1.10+0.19 1.95+0.01 5.60+0.14 LLC * *
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Abstract
This research aimed to investigate the development of agar extraction method for

red algae, the effective ratio of red algae and sugar content in Wollongong jelly products,
the analysis of the physical qualities and the microorganism contamination of Wollongong
jelly mixed with red algae extracts, and the assessment of the quality and the consumer’s
sensory test. The agar from red algae was extracted by an autoclave and dried by a freeze
dryer. This highest extraction yield was 2.88 grams. The shelf life of the products was
determined by the sugar levels of 3 different formulas: 40, 50 and 60 ¢/500 ml under 2
conditions (4 and 28 °C). The sensory analysis of Wollongong jelly mixed with red algae
extracts showed that the replacement of some Wollongong jelly with 60 grams of sugar had
limited effect on consumer’s acceptability. The shelf life and microorganism contamination
of Wollongong jelly with 50 and 60 gram sugar after 7-day storage at 4 °C revealed that the
total microbial count was below 1 x 108CFU/g and the yeast and fungi growth were under
100 colonies per gram.

Keywords: Red algae, Wollongong, Jelly, Sensory Evaluation
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Uhinautidasy

AATEinUAIENES Thmslienesiunugdunisiomelngldemnsdisade Plate
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Ao 1.02 1.02 kag 1.02 mua1du ifianuuanaemnisada wedesiunisasyiivlaveatogdunie

wazlnengnisiiuinymdnsdaeiomns (ms199 46)
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TUADINDY N1sgoNTUAIL nspeuiudiu nsseuiudiwie n1souiURIY
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(xS.D.)
ﬁ’]@]’]ﬁ 40 g 7.53+0.89 8.16+0.64 7.60+0.77° 7.23+0.85°
ﬁ’]@]’]ﬁ 50 ¢ 7.36+0.71 8.00+0.74 7.60+0.72° 7.83+0.64°
ﬁ’]@]’]ﬁ 60 g 7.56+0.67 8.10+0.71 8.23+0.62° 8.23+0.67¢
F-test ns ns * *
CV (%) 13.0 8.8 9.8 10.8

ns = LTANUWANA1INIIETH

* uanenenseiaeeeiitd1Aey (ps 0.05)
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