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Effect of Shellac Coating Formulations Containing Shellac Wax or Carnauba Wax
Combined with Composite Plastic Bags on the Shelf Life of Rambutan cv. Rongrien
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Kittiwit Sakulwong', Apita Bunsiri’, Seeroong Preechanont’ and Sorada Kanokpanont'

Abstract
The effects of shellac coating solution (A) containing either 5% carnauba wax (C) or 5% shellac wax (S),
with or without the use of composite plastic bags on the storage life of rambutan cv. Rongrein were studied. It
was found that fruits coated with C and S combined with plastic bag could maintain their qualities for at least 2
weeks at 12+1°C, 90 + 5 % RH and reduce spintern darkening, pericarp browning, and weight loss. It was found
that fruits with S and C coating still had the normal flavors.

Keywords: rambutan, fruit coating, shellac, wax
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Figure 1 Outer (1) and inner (1) appearance of the rambutans storage at 12 °C 90 + 5 % RH for 2 weeks
(Control: non-coated, A: coated with Shellac, C : Shellac- camauba wax, S: Shellac- Shellac wax

formulations, with (B) or without (NB) composited plastic bags)

Table 1 Comparison of physical and chemical properties and sensory evaluation of the rambutan fruits storage
at 12 °C, 90+5% RH for 2 weeks. (Control: non-coated, A: coated with Shellac, C : Shellac- carmauba

wax, S: Shellac- Shellac wax formulations, with (B) or without (NB) composited plastic bags)

T
Lightness NB-Control, NB-S,NB-C, B, B-C and B-S B-control and NB-A
Firmness NB-A, NB-S,NB-C, B-A and B-S B-C Nl
control
TSS 3 '
TA *
Vet ee) ) B-Control, B-A, B-C and B-S NB-S NB-A and NB-C g
Control
Respiration rate NB-Control, NB-A, NB-C and NB-S B-Control, B-A, B-C and B-S
NB-Control, NB-A, NB-C and NB-S B-Control, B-A, B-C and B-S
Freshness, "
Firmness, *
Sweetness
Spintern darkening ; =
Abnarmal flavor i
NB-Control, NB-A, NB-C and TB-S B-Control, B-A, B-C and B-S

Preferable

Note: 1% —» the bestquality, 8" - the pour quality
*no significant (P<0.05)
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rambutan fruits storage at 12 °C, 90 + 5 % RH for 3 weeks. The vertical lines with values labeled on
each point are the least significant difference (LSD) values.

[0 = shellac coated fruits

M = shellac-shellac wax coated fruits

B (----) = with composited plastic bags

O - non-coated fruit
A = shellac-carnauba wax coated fruits
NB (— ) with out composited plastic bag
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The Effect of Shellac-based Coating Formulations Containing Crude Galangal Extract on
Storage Life of Nam Dokmai # 4 mango Fruit

Ansnilug sfumqdiomd ', e Yo’ @4 Yimuun " uaslasan nunwun '
Pattranit Treyawutthiwal', Apita Bunsiri ? Seeroong Prichanont' and Sorada Kannkpanont"

Abstract

The effects of shellac-based coating formulations with ‘or without crude galangal extract on prolonging
storage life of mangoes (cv. Nam Dokmai #4) and inhibiting anthracnose caused by Colletotrichum
gloeosporioides were investigated in this research. It was found that shellac-based coating formulations with and
without galangal extract could maintain the mango quality for 4 and 5 weeks at 1241°C and 90+5% RH,
respectively. Coating with shellac solution without galangal extract was found to increase gloss, improve
appearance, reduce weight loss and decrease anthracnose symptom more effectively than shellac solution
containing galangal extract. This indicated that using galangal extract as an additive to the shellac solution
reduces the ability in maintaining the quality of mango fruit.
Keywords: mango, coating, shellac, galangal extract
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Figure 1 Percentage of weight loss of unripe (A) and ripened (B) mango fruits treated with other coating material,
after 6- week storage at 12 °C 90 + 5 %RH.
C:0 = non-coated A1:M = shellac-based coating
G1: A = shellac-based coating +0.5% crude galangal extract
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Figure 2 Firmness of unripe (A) and ripened (B) mango fruits treated with other coating material, after 6-week
storage at 12 °C 90 + 5 %RH.

C:0 = non-coated A1:M = shellac-based coating
G1: A = shellac-based coating +0.5% crude galangal extract

Table 2 Summary of comparative quality fruits after 4- week storage at 12°C 90+5% RH

Unripe Ripe

s 3" g s 1™ s 3"
TSSITA Iy C, Al uazG1 " 4 C, A1 uazG1 15
Oxygen s C, A1 uaxG1 " 0
Carbon dioxide 4 C, Al uazG1 > 00
Ethylene = C, A1 uazG1 - 00
Favorite + 4 A1l uazG1 " ]
1" = the best quality 3" = the worst quality
<+—» No significant difference (P20.05) <4 No data with unripe fruit oo No data with ripened fruit
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Figure 3 Visual quality of mango fruits treated with other coating material, after 6-week storage at 12 °C 90 +

5 %RH.
C = non-coated A1 = shellac-based coating G1 = shellac-based coating +0.5% crude galangal extract
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UMIINEINY USgan 8117 1 wet fiau
Drexel University, PA, USA Lan Chemical Engineering 2545
Drexel University, PA, USA In Chemical Engineering 2540
YU a3 Biotechnology 2532

= ﬂlﬂ Ll a a = . . . . . . .
ANV INNANNTIWIY  IAINIINTIILAN (Biopolymer applications, Tissue Engineering, Drug Delivery

System)

IIWIBINTUATUINIT

-91913815297 AmilsauszaudSannas ldin 30 Physical Chemistry & Laboratory (2546—1J°%1i;u°u),
Chemical Engineering Process (2550 — ‘l_lufﬂi]'llvu), Analytical Chemistry & Laboratory (2545), Unit Operation
Laboratory Il & III (2545-1J°%]ﬁ;ﬂ‘u),3°mLﬁamm”uﬂ%tgzyﬂw-l,an @A Bioreactor Design (2545-'1J°%1ﬁ;ﬁ‘u),
Membrane Technology (2545-‘1.]?151]1_1"‘%), WINUNITN Biodegradable Material Engineering (2548-‘1.]21%;1.1”%)
MAITIMINTINAN AIFmnNTINMEas @W'}ﬂdﬂiﬂiwﬁﬂmﬁb

-9191581/3291 AVENRANFATIAINTTNTINT UUFAINEAD TWAINTARNMIINAY

(2549 — ﬂvﬁ]’gﬁu) 271 Introduction to Biomedical Engineering, Basic Engineering Knowledge
-a’li)'lis_fﬂizﬁ'mﬁ'ﬂgmi International School of Engineering (ISE), Nanobiotechnology (2549- ﬂtﬂ?guuu), ;‘3:
IINFDW (40%) Molecular chemistry (2550-3J°%]ﬁ3]1_|°u), W11 Pharmaceutical Technology (2550-1]215]“1.7%), ;E
31388 (40%) Biosystem and Biotransport (30%) (2550-‘1.]?]11‘1.1”%)

-919158 Ay TriRanszaudSyanln-ten 391 Downstream Processing s inaluladfinw ame
%amiumamim:mﬂiﬂaﬁq@mﬁmsu WINeIRedating Inewe Huwia uesdgu(EIrian — Aueuu
2547), FidanizaulInnna3 311 Biochemistry for Chemical Engineer, Ma3Tn3ainIsulail ans
Jenssumaas uminsasnaluladuniuas, 81913801080 331 Chemical Process Separation @30

a A ' a a 6 6 a o
’Jﬂ’JﬂiﬁJLﬂ&la\‘lLLiLLa$‘ﬂI@iLﬂElll ATUSIAINITNAITAT @W’m\‘]ﬂim&m’]'}ﬂﬂﬂﬂﬂ (2546)
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-Aieimngudinalulagennialng madmianssued anzdmnsmumaad awnamnssiamingay,
2547-1J23a3ﬂ'u, NITNMIITINT ammmﬁaamﬁum&mﬂvlm 2546-ﬂ°:s]a3u“u
-iaaﬂszmuﬂm:nﬁumsn'%mig‘msfméaaﬁa‘im‘nxﬁ (2545) n3sumInan1Ihia (2546-U°%qu°’u),
ATINATUTTTNFUNUT (2547-1J°;aaaquuu) MATIMINTINAN AeIFmNTINMEaS gwwaamtﬁwﬁwmé’m,
ATINNTNAINTAEN AL IAINTINARAT aaqwm\mszﬁmﬁﬂmé'ﬂ (2546)

-ADbZABNTINNITUINITHANGAT 1AINTINTIUIT (Biomedical Engineering) Uakfininenas awiainaok
WAINENAL (2549-‘1Jva]'cgﬂ'u)

-HZIBRMRINIAITIAINTINAN At IAINTINANEaT AulSyydina 2550-2551
-;j’%’aywmywaua:ﬂnmﬁ'&:w”uﬁfmwm IRPUS (Industrial Related Projects for Undergraduate Students)
a7, waz a@). UazdigawiasnsalumInenas (Chula node) Uszdrdnisdinmn 2550-‘1J°:=n<ﬂqﬂ'u

-SDIRIMRHINIAIBIIAINTINLAN AIAINTINAIFAT HNEITILH 2552-1/3917%

o A vo
519981 lasu

1) TWindagiisd anuwiduwaw wianisuaanuuy- R&DID Muamsussy lassnuwamans
LﬂﬁauwaVL&TLLuuu’%Inﬂvlﬁﬁm%'umiLﬁufﬂmLf':anl,'%'ﬂum" Twnudszgnianns 1" National
Symposium on Research, Development, Innovation, Design um’iwmé’wam‘iﬁﬂﬂu, 14 W BAAN
2547

2) TwinTNLTY Professional Vote 10331 IRPUS, aidn Daisd, giiaa wazna1s uazlasan nunw
uurl, mawaw laldloudmsbusanasswnd Lﬁaﬂizqnﬁ 1lumsia3asdans (Development of
Liposome for containing natural products for cosmetic application), IRPUS EXPO 50, FIUNIT%
NOINBEULFYHNNTITL (dﬂﬂg@ﬁﬂ%ﬂiiu), WO EAAY 2550

3) Thailand Toray Foundation, Science and technology Research Grant in Development of Infusion

Bioreactor for Stem Cells Based Tissue Engineering, Feb 9th, 2009
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e {iSnwlasin1s Clean Technology (Ansuniangian)
U3 e ludwmsaamsldii uaznasnu  Jwau-nIngian 2552
-USEn g diaauaniaas (Uszinalng) 40 @wiow), lusuiswasaululssns, snmew - nsngia
2549
UivhuwmaBuianisas $100, ludunsdivdysnsmendanzuiunaeieunids Swiey - ningieu
2548
U3 3w irdaauaniae’ (Uszindlng) $1na (wwiaw), luswnnsaanasnulinnsay epoxy AITLMNT
NRANADA Auto LED, 1Ay — NIng AN 2547
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- U35 udduwslidunsef (Rwmlan), niadusdt Asuafavansuunyilnaled thainmauae, 2552
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38N 10.18w.71. auasnaia $ia, nRadmel wTasdansusiy lalulaw, njanw 2549-2550
USHN IRALRNBULADSIUTILUE 3Na, wﬁmﬁmﬁﬂqam:mU‘*ﬁﬂﬁl"ﬂamﬁw,ﬂul,m?ﬂﬁﬁ, NTINW 2548-2549
-USEN LONLTALAA F1NA, KAAA WA §1ILARAULUADNKA bANITAWEN, §1119 2547-2552

-U3En Budaa lalaonu (uad) $176, wianmed AduedeudlanSouuuunilnald, nyanw 2546-2547

e #iUSnmlasun1s Advanced Chemical Engineering (ﬁﬂd’luﬂ’)m}gﬁﬂu}

U510 Tnelndansuaiue 9100, seead “Extraction of catalyst residues from waste water”
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Journal publications (National and International Journals):
- Prasertsung |., Kanokpanont S., Bunaprasert T., Thanakit V., Damrongsakkul S*., "Development of
acellular dermis from porcine skin using periodic pressurized technique" Journal of Biomedical Material

Research B, 85B (1), 210-219, (2008). IF (2009) = 2.185

- adnn D59% gllaan waznansg uazlATAN NINWIIBIT, msw“wmvl,aiﬂsnuﬁ’m%’umsqmiﬁﬁmﬁtﬁa
Us:qn@s‘lﬁmam%aaéﬂma, AIROTILTINHANUNTDUUNUTA ﬁﬁﬁfmmnamuaﬁuagumﬁfﬁ'ﬂ (the
2A81UNIIN), ISBN 798-974-8001-59-3, % 103, 2550

- W3 ATDUUA, AT Fandienna, 93 SnEauwTY, uaz Tasan nwawIwwet*, M35 lusiuanniraudn
Wusudsznaulunmaeisaumamlusiia luiludadamivzuuisn, WiiFeIuTIuNaNuNITouLHUTE
FUNIUNBINURULIBHNNTIVY (sjwqmm‘ﬂmw), ISBN 798-974-8001-59-3, 2551

Wit Asangviend, wath thyeed uas Tasan nwawiwwit*, wnsnduuuidaldnindaandweidunion
ﬁm%‘umswﬁmﬂﬂa:mwﬁm WRIFATIUTIUHANUNTBULHUTA SN aINUFHLERUNITINY (e
2a81WNIIN), ISBN 798-974-8001-59-3, 2551

- Ratanavaraporn, J, Kanokpanont, S, Tabata, Y, and Damrongsakkul*, S, Effecs of Acid Types on
Characteristics of Collagen-Chitosan Scaffolds, J. Biomat. Sci- Polym. Ed. 19(7), 945-952 (2008)_IF (2009) =
2.505

- J. Chamchongkaset, S. Kanokpanont, D.L. Kaplan, and S. Damrongsakkul*, Development of a Protein-
Filled Conduit for Peripheral Nerve Regeneration, Journal of Advanced Materials Research, 55-57 (2008),
685-688 (www.scitific.net)

- K. Yingsukwattana, S. Agthong, R. Mongkonnavin and S. Kanokpanont*, Development of a Protein-Filled
Conduit for Peripheral Nerve Regeneration, Journal of Advanced Materials Research, 55-57 (2008), 701-704
(www.scitific.net)

- Pornanong Aramwit *, Sorada Kanokpanont , Wanchai De-Eknamkul, and Teerapol Srichana, The
Monitoring of Inflammatory Mediators Induced by Silk Sericin, Journal of Bioscience and Bioengineering

Volume 107, Issue 5, May 2009, Pages 556-561. IF (2009) = 1.782

- Juthamas Ratanavaraporn, Sorada Kanokpanont, Yasuhiko Tabata, and Siriporn Damrongsakkul,
Growth and osteogenic differentiation of adipose-derived and bone  marrow-derived stem cells on chitosan

and chitooligosaccharide films, Carbohydrate Polymer 78, 2009, 873-878 IF (2009) = 3.167
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- Pornanong Aramwit *, Sorada Kanokpanont , Phaiboon Punyarit, and Teerapol Srichana, Effectiveness on
Inflammatory cytokine Induced by Sericin compared to Sericin in Combination with Silver Sulfadiacin Cream

on Wound Healing, Wounds 21 (8), 2009, 198-206 IF (2009) = 0.562

- Pornanong Aramwit *, Sorada Kanokpanont , Wanchai De-Eknamkul, Kaeko Kamei, and Teerapol
Srichana, The Effect of Sericin with Variable Amino Acid Content from Different Silk Strains on the Production

of Collagen and Nitric Oxide, J. Biomat. Sci- Polym. Ed., 20 (9), 1295-2306 (2009). IF (2009) = 2.505

- Sorada Kanokpanont*, Pattama Gabkam, and Nattapon Wachiraroj, Biocompatibility of Human Hair Protein-
Based Scaffolds On Bone Marrow-Derived Mesenchymal Stem Cells And Dermal Cells, Abstract, Tissue

Engineering & Regerative Medicine, 6(12), September 2009, #1079, page S218. IF (2009) = 3.158

- Nuttapon Vachiraroj, Juthamas Ratanavaraporn, Siriporn Damrongsakkul, Rath Pichyangkura, Tanom
Banaprasert, Sorada Kanokpanont*, A comparison of Thai silk fibroin-based and chitosan-based materials
on in vitro biocompatibility for bone substitutes, International Journal of Biological Macromolecules, Volume

45, Issue 5, 1 December 2009, Pages 470-477 |F (2009) = 2.366

- Vachiraroj, N., Damrongsakkul, S., and Kanokpanont, S.*, Gelatin/hydroxyapatite scaffolds: Studies on
adhesion, growth and differentiation of Mesenchymal stem cells, Advanced Materials Research, Volume 93-
94, 2010, Pages 121-124 (www.sceintific.net)

- Thitiwuthikiat, P.a , Aramwit, P.b , Kanokpanont, S.*, Effect of Thai silk sericin and its extraction methods
on L929 mouse fibroblast cell viability, Advanced Materials Research, Volume 93-94, 2010, Pages 385-388
(www.sceintific.net)

- Wareechuensook, M.a , Tabata, Y.b , Kanokpanont, S.*, Characteristics of cholesterol-grafted gelatin
micelles, Advanced Materials Research, Volume 93-94, 2010, Pages 595-598 (www.sceintific.net)

- Prasertsung, |., Mongkolnavin, R., Kanokpanont, S. , Damrongsakkul, S.*, The effects of pulsed
inductively coupled plasma (PICP) on physical properties and biocompatibility of crosslinked gelatin films,
International Journal of Biological Macromolecules, Volume 46, Issue 1, 1 January 2010, Pages 72-78. |F
(2009) = 2.366

- Okhawilai, M. , Rangkupan, R. , Kanokpanont, S. , Damrongsakkul, S*., Preparation of Thai silk
fibroin/gelatin electrospun fiber mats for controlled release applications, International Journal of Biological

Macromolecules Volume 46, Issue 5, June 2010, Pages 544-550. |F (2009) = 2.366

- Pornanong Aramwit ,* , Sorada Kanokpanont , Titpawan Nakpheng, and Teerapol Srichana, The Effect of
Sericin from Various Extraction Methods on Cell Viability and Collagen Production, Int. J. Mol. Sci. 2010,
11(5), 2200-2211 (May)

- Pornanong Aramwit ,* Siriporn Damrongsakkul, Sorada Kanokpanont , and Teerapol Srichana, Properties
and antityrosinase activity of sericin from various extraction methods, Biotechnology and Applied
Biochemistry 2010, 55(2), 91-98

- Aramwit, P. , Siritientong, T., Kanokpanont, S., Srichana, T., Formulation and characterization of silk
sericin-PVA scaffold crosslinked with genipin, International Journal of Biological Macromolecules, Volume 47,

Issue 5, December 2010, Pages 668-675 (2009) = 2.366
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- Ratanavaraporn, J., Rangkupan, R. , Jeeratawatchai, H., Kanokpanont, S., Damrongsakkul, S., Influences
of physical and chemical crosslinking techniques on electrospun type A and B gelatin fiber mats, International
Journal of Biological Macromolecules, Volume 47, Issue 4, November 2010, Pages 431-438 (2009) = 2.366
- Tungtasana, H. , Shuangshoti, S., Shuangshoti, S., Kanokpanont, S., Kaplan, D.L. , Bunaprasert, T.,
Damrongsakkul, S., Tissue response and biodegradation of composite scaffolds prepared from Thai silk
fibroin, gelatin and hydroxyapatite, Journal of Materials Science: Materials in Medicine 2010, Pages 1-12
-Ratanavaraporn, J., Damrongsakkul, S., Kanokpanont, S., Yamamoto, M., Tabata, Y.*, Osteogenic
differentiation of bone-marrow-derived stem cells cultured with mixed gelatin and chitooligosaccharide
scaffolds, Journal of Biomaterials Science, Polymer Edition, Volume 22, Issue 8, 1 January 2011, Pages
1083-1098

-Kanokpanont, S.*, Damrongsakkul, S., Thitiwuthikiat, P., Biomedical application of Thai silks, BMEICON-
2011 - 4th Biomedical Engineering International Conference , art. no. 6172072, 2011, pp. 286-289.
(SCOPUS)

-Osateerakun, P., Kuptniratsaikul, S., Bunaprasert, T., Kanokpanont, S., ltiravivong, P.*, Feasibility of using
alginate/gelatin composite scaffold for human chondrocyte regeneration, BMEICON-2011 - 4th Biomedical
Engineering International Conference , art. no. 6172073, 2011, pp. 290-293 (SCOPUS)

-Anuchiracheewa, W., Pavasant, P., Kanokpanont, S*., Gelatin / fibroin hydrogel for controlled release of
human dentin matrix extract, Advanced Materials Research 506, 2012, pp. 505-508.

-Thitiwuthikiat, P., Kanokpanont, S.*, Assessment of physical, mechanical and biological properties of thai silk
fibroin vascular scaffold, Advanced Materials Research 506, 2012, pp. 381-384.

-Yamdech, R., Aramwit, P., Kanokpanont, S.*, Stability of anthocyanin from mulberry extracts in alginate
microspheres at high temperature, Advanced Materials Research 506, 2012, pp. 587-590.

-Prasertsung, |., Kanokpanont, S., Mongkolnavin, R., Wong, C.S., Panpranot, J., Damrongsakkul, S*., Plasma
enhancement of in vitro attachment of rat bone-marrow-derived stem cells on cross-linked gelatin films,
Journal of Biomaterials Science, Polymer Edition 23 (11) , 2012, pp. 1485-1504.

-Panida Jetbumpenkul, Phakdee Amornsudthiwat, Sorada Kanokpanont, Siriporn Damrongsakkul*, Balanced
electrostatic blending approach — An alternative to chemical crosslinking of Thai silk fibroin/gelatin scaffold,
International Journal of Biological Macromolecules, Volume 50, Issue 1, 1 January 2012, Pages 7-13.
-Pathomthat Srisuk, Phensri Thongnopnua, Uracha Raktanonchai, Sorada Kanokpanont*, Physico-chemical
characteristics of methotrexate-entrapped oleic acid-containing deformable liposomes for in vitro
transepidermal delivery targeting psoriasis treatment, International Journal of Pharmaceutics, Volume 427,
Issue 2, 10 May 2012, Pages 426-434.

-Sorada Kanokpanont, Siriporn Damrongsakkul, Juthamas Ratanavaraporn, Pornanong Aramwit*, An
innovative bi-layered wound dressing made of silk and gelatin for accelerated wound healing, International
Journal of Pharmaceutics, Volume 436, Issues 1-2, 15 October 2012, Pages 141-153.

-Vorrapakdee, R., Kanokpanont, S., Ratanavaraporn, J., Waikakul, S., Charoenlap, C., Damrongsakkul, S.*,
Modification of human cancellous bone using Thai silk fibroin and gelatin for enhanced osteoconductive
potential, Journal of Materials Science: Materials in Medicine, 2012, pp. 1-10. Article in Press IF

(2011)=2.316
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Patents
1) ﬂiiiﬁ%ﬂ'ﬁ&lﬁ@]Lﬁal,ﬁa‘]_]i’lﬂ’ﬂ’ml,‘liaﬁ?ﬁ]’]ﬂﬁ@’iﬁ&ld@ﬂﬁ’m%uﬁ’sElﬂiz‘]J’Juﬂ'liav@lﬂﬂ’]EJLLiG@]U%LL‘]J‘]J"ﬁNi"JSJﬁ“]J

M slgiaw o] (Process and instruments for mammalian tissue decellulization using periodic pressurizing in
combination with enzyme hydrolysis.) Thailand Patent # 0801004969, September 2008

2) favisdasiafiavinanasatasuunuestuntiowr (ialfia) (Process of preparation of artificial skin
using human dermal tissue supernatant -light patch) Thailand Patent # 0801003504, October 2008

3) NTINITHAA LULTAR NN AUAALURIAILARBLAELABTER LAZMILT WITaaaIna I kN ILALANEN %38
msaaﬂqwﬁ%ﬁ@vlsjazmﬂﬁw (Process of micelle production from cholesterol-modified gelatin and using of
such micelles in hydrophobic drugs or active agents), Thai Patent pending no. 1101002403 (September
2011)

4) ﬂiiu%%ﬂ’ﬁﬂy@LLﬂiﬂiﬂWﬂi:%ﬂ&%‘iﬂﬁﬁ’JEJ%?’S’&@]‘LﬁiaLﬁuﬂ’l’]&lﬁ’]&l’]iﬂluﬂ’ﬁﬁ{’mL‘f:aLﬁaﬂ‘i:@ﬂ (Process for
modification of human bone graft using biomaterial to enhance bone tissue formation), Thai Patent pending
no. 1101003635, December 2011

5) 'Ta@;flml,waﬁﬂsz@junﬁsrj'auLLGmJLf‘zaLﬁaLLa:ﬁ’mﬁau%L'smLma (Wound covering material which induce
tissue and skin wound repair) Thai Patent pending no. 1201002556, 30 May 2012

6) msu3§m§ﬂ§‘uﬂ§aﬁuﬁ'ﬁa@ﬂﬁaﬂm‘sﬁﬂﬁmﬁfau,amﬁmn“’mﬁﬁiﬁmnnaw?%ﬁana"n (Process of improving
material surface to reduce skin adhesion and the products of such process), Thai Patent pending no.

1201002650, 6 June 2012
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Teasan nwawrwwn< Juils, Adsl Tdasaasy ussaning, Scott Foreman: Science book 3: Human

A a =3 a . a o o v A 6 o A o o a 6
Body (gflanzszausznufinm) atiunim ing, Pearson Indochina U31n dunRuwiauwwnfiz $1ia, R
A39 71 1 972 1,200 L&, 2003-2004, ISBN 974-92009-9-3
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2548, MUNNUNAIMUALLEUUNITIEY (Fhugamnnisy), wih 214-215



v aw

wa ’ o o
1/5¢301n3 E/Ej 81519158 AT. IATAT AUAWIUUN

4) Kanokpanont, Sorada, Biodegradable scaffold for dermal regeneration, Report on jointresearch
program (non-degree program) under Thailand-Japan Technology Transfer Project (TJTTP), October
—December 2004

5) Kanokpanont, Sorada, Controlled Release of Growth factor for Tissue Engineering, Report on
jointresearch program (non-degree program) under Thailand-Japan Technology Transfer Project
(TJTTP), June —August 2005

6) Kanokpanont, Sorada, Controlled Release technology for Tissue Engineering, Report on joint
research program (non-degree program) under Thailand-Japan Technology Transfer Project
(TJTTP), July —August 2006
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7) 1A500 NUANIUUY, ﬂaNLﬂaa‘lJ‘]JiTﬂﬂIﬂﬁ'lﬁiﬂEIﬂE)’lijlﬂ'ﬁLﬂ‘]Jiﬂ‘.lslfl IhanIannNaaannas,
NUSIFITUNTINBLAUN 183-1AH2547, A ImNTINANFAT, qwmmniwﬁﬂma”ﬂ, ANNAY 2549, 41
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Ay A & o a a o [% & A a
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EDUCATION

1992-1995  Imperial College of Science, Technology & Medicine,
University of London, U.K.
Major: Biotechnology. Ph.D. December, 1995.

1990-1991  Imperial College of Science, Technology & Medicine,
University of London, U.K.
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1986-1990  Chulalongkorn University, Bangkok, Thailand.
Major: Chemical Engineering. B.Eng. May, 1990.
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Engineering, Chulalongkorn University, Bangkok, Thailand.
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University
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March-May 2003 Trainer for internship students in cleaner technology program at

Union Frozen Products Co.Ltd.

March-May 2004 Trainer for internship students in cleaner technology program at

Mectek Manufacturing Corporation (Thailand) Co.Ltd.
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