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       /      

            

210   reverse transcription-polymerase chain 

reaction (RT-PCR)  PC-2  

 4   Pepper chat fruit viroid (PCFVd) 3  

 Columnea latent viroid (CLVd) 1   PCFVd  3 

 99.14-99.71%  PCFVd 

 (accession number KC762954  KC762953)  

(accession number KC762952)   98.57-98.85% 

 PCFVd  CLVd 

 

 

 

 

 

 1      /   

              PCFVd ( .  .)  CLVd ( .  .)       
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  *     

1    : *fsciypt@ku.ac.th 

 

  
 (intracellular plant tissues)  

(intercellular plant tissues)  
 

 
  

(Hottuynia cordata Thunb.)    12 
  ITS gene 

 Large subunit (LSU)  8    Ascomycota  
Colletotrichum, Lasiodiplodia  Fusarium  2  Dothideomycetes  
Sordariomycetes  R14  R15 

    clamp   
Mycelia-Sterilia   5 

 ( Fusarium oxysporum, Sclerotium rolfsii, Rhizoctonia sp., Alternaria brassicicola  
Phytophthora palmivora  dual culture   B06, 
B12, B09  R15  F. oxysporum, S. rolfsii, A. brassicicola  T. 
harzianum   24.22%, 29.07%, 13.54  24.15%  

 R14  Rhizoctonia sp.  P. palmivora 
 39.33%  33.34%   2 

    
  7  

  CAS Agar  30  
 3  24  

 Lasiodiplodia pseudotheobromaes (  B06) 
  37.034 
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 1   ( )  ( )   
 M1   (partial mycoparasite), M2   (complete 

mycoparasite), 
 C   (competition)  I             
            (clear zone) 
 

 

 

 

 

 

 

 

 

 

 2   
           :  Paulitz and Belanger (2001) 

 

 

 

 

 

 

 3    4  
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  *     

1   : * fsciypt@ku.ac.th 

 

   
  

  
  

 
   (Pleurotus ostreatus)  (P. sajor-caju) 

 (P. djamor)  (P. cystidiosus)  (Boletus sp.)  (Volvariella 
volvacea)  (Schizophyllum commune)  (Ganoderma lucidum)  (P. 
eryngii)  (Lentinus squarrosulas)   Unknown ( )  Leucocoprinus sp. 

 Unknown1A, Unknown4A, Unknown6A, Unknown10A, Unknown11A   4 
      

 4  
 6     Fusarium oxysporum, Curvularia lunata, Alternaria brassicicola, 

Colletotrichum gloeosporioides, Sclerotium rolfsii  Pythium sp.  3   
Escherichia coli, Bacillus cereus  Staphylococcus aureus  

 C. lunata, A. brassicicola  C. gleosporioides  
 C. lunata, A. brassicicola  

C. gloeosporioides  1.563 ./ . 
 E. coli   MIC  170 ./ . 

  Unknown ( )   
 B. cereus  MIC  170,190,170  150 ./ .  
  

  Protocatechuic acid 
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 1       

 

 

  

 

 

 

 

 2  A. control  B.   C.    
             1. C. lunata    2. A. brassicicola  3. C. gloeosporioide s 
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 : faasjnt@ku.ac.th 

 
 Pseudococcus jackbeardsleyi Gimpel and 

Miller   

  1                     

P. jackbeardsleyi   25  30oC 

   Critical maximum temperature (CTmax), 

Critical minimum temperature (CTmin), Heat coma temperature (HCT), Chill coma temperature 

(CCT)  

 25oC  35oC 

 P. jackbeardsleyi  35oC 

 (CTmax  HCT)   

25oC  P. jackbeardsleyi 

 

 P. jackbeardsleyi 

 25oC 

 1   P. jackbeardsleyi 

 

  

  P. jackbeardsleyi 

 

   P. jackbeardsleyi 

  

 P. jackbeardsleyi 
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P. jackbeardsleyi 

            

 

Pseudococcus jackbeardsleyi

Pseudococcus jackbeardsleyi
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 : faastrp@ku.ac.th 

 

     
    

 
   

  4 
  RPF1, RPF2, RPF3  RPF4  9-

tetrahydrocannabinol (THC)    
RPF  Royal Project Foundation  4   

 .  .   1  
(  A)  (  B)  

 
   RPF4  189.89    

RPF1, RPF4, RPF3  RPF 2  135.13, 133.91, 131.91  88.79   
  (  A)  (  

B)  
   RPF1, RPF2, RPF3  RPF4  165.32, 156.80, 

135.73  128.58     
  2 

    
  

 Technical Association of Pulp and Paper Industry (TAPPI)   
      98   71.67 

+ 4.62    212.33   9.12 
   4 

  76.06   23.94  
 11.83   48.43  

 
  93.39  4.27   

    2.49, 3.90  4.58   
    48.69, 47.72  50.93    

     91.78, 93.39  93.67   
    22.97, 31.31  27.39  

16
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    2.49, 3.90  4.58   
 4  Ankom Fiber Analyzer 

 
   

   

 

 1   RPF 4     
 : ;  :      
 

 

 2   RPF 4    
 

 
 3   1-10  2557 
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 ( sp
sp.)  ( ) 

 

   
    : ffisvco@ku.ac.th 

     

    

  

    

 

  

  

   

 (Chaetoceros sp.  Chlorella sp.)  (Brachionus rotundiformis) 

  -20oC  2, 4, 6, 

8, 10  12   0.5, 1  2%   

    

 Eicosapentaenoic (EPA)  Docosahexaenoic acid (DHA) 

 C. calcitrans  2   1%  2% 

 -20oC  12 

  0.5%  

    EPA  DHA  
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 Metagenomics 

   
    : fsciapsl@ku.ac.th 

  

 

 Next generation sequencing 

  

   

 

 

 (Uncultured) 
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 Receptors  Cry4Ba 
  

   
    

 : faasant@ku.ac.th 

 
        

   Cry4Ba  Bacillus thuringiensis subsp. israelensis 

 

 Cry4Ba  

alkaline phosphatase (alp)  mRNA 

 pET-17-b   

alkaline phosphatase  50  6-

Histidine tagged  Escherichia coli 

 Ni-NTA  Cry4Ba 

 Cry4Ba  alkaline phosphatase  Dot-blot  ELISA  

 Cry4Ba  alkaline phosphatase  

   2   P389G, P414G, P416G  double mutant P414A/P416A 

   

alkaline phosphatase  Cry4Ba  

      Cry4Ba  alkaline 

phosphatase   alkaline phosphatase 

 Cry4Ba   Cry4Ba 

  

 Cry4Ba 
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 1   2D-Electrophoresis 
 

A)                                               B)                                                   
                  

 2  A) Agarose gel  Recombinant plasmid (Lane: M: standard marker; lane 1: pET-17b-alp; lane 2:   
            pET-17b-alp  NdeI/XhoI); B) SDS-PAGE  (Lane: M:  
            Standard marker; lane 1:  alkaline phosphatase; lane 2:  Cry4Ba)   

 3   Cry4Ba   alkaline phosphatase  ELISA  
            (Inset:  dot blot A) Cry4Ba; B) P389G; C: P414G; D: P416G; E: P414A/P416A;  
            F: negative control calf intestinal alkaline phosphatase) 
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 PLLA  Laceyella sacchari  LP175    
 

   
    : fsciwck@ku.ac.th 

 

 
  PLLA (poly (L. 

lactide))  PLLA  
 

 PLLA  L.sacchari LP175
 (mixture design) 

 (inducers)   
PLLA  (one factor at a time) 

 PLLA  L.sacchari LP175  
 PLLA  crude enzyme  L.sacchari LP175  

  30.3 U/g dry substrate 
 2.25    2.75   0.5% MgSO4, 0.5% K2HPO4 and 0.5% 

KH2PO4  7.0  60%  50  3 
  PLLA  0.25    0.5  

 113 U/g dry substrate 
 L.sacchari LP175      

 70% 6.5  45   183 U/g dry 
substrate  9.0 

 PLLA  55%  60   12   150  
 PLLA 8.4 

  PLLA 
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 metagenomics 
  

   : fsciwrds@ku.ac.th 

 

  
  

  Eudrilus eugeniae (African 
nightclawer), Perionyx excavates (blue worm)  Eisenia fetida (tiger worm)  

 metagenomics 

  40  Actinobacteria, Chloroflexi, Fusobacteria, SR1 
 Tenericutes  African night crawlers  African night 

crawlers  FBP   blue worm  Cyanobacteria, Acidobacteria, 
Bacteroidetes  Planctomycetes   blue worm  WS3 

  tiger worm  Deferribacteres, Firmicutes, Spirochaetes  
Proteobacteria   tiger worm  NKB19, OD1, TM7, Verrucomicrobia 

 WPS-2   hydrocarbon 
 

  
   

  

    
   

                
careyandbell.wordpress.com 

Figure 1
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Figure 2  African nightcrawler 

http://me.zing.vn/zb/dt/ngtritue1979/7262071?from=calendar 
 
 

 
Figure 3 Bacterial community in earthworm guts; African nightcrawler (A), Blue worm (B) and Tiger   
 worm (T). 
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    : fscissmn@ku.ac.th 

 
 (White spot syndrome virus, WSSV)  

(White spot syndrome disease, WSD)  

  WSSV 

 (envelope proteins)  (receptors) 

 

 VP28  VP28 

 WSD  

 

   Chlamydomonas reinhardtii (C. reinhardtii)

 C. reinhardtii  (transgenic C. reinhardtii)

 (L. vannamei)   

vp28  histidine fusion tag  C-

terminus   pASapI 

 C. reinhardtii 

 C. reinhardtii  glass bead  vp28 

 PCR   

homoplasmy  spectinomycin  (recombinant)  VP28  

histidine fusion tag  Ni-NTA sepharose bead  

western blot  VP28  VP28 

 transgenic C. reinhardtii  transgenic C. reinhardtii 

 VP28  WSD   

 WSSV 

 transgenic C. reinhardtii   
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 1  C. reinhardtii  TN-VP28OP (OP)TN-VP28WT  

            (CV) TN-empty(CP)  TN72  TAP  TAP  

 2   

 

 3   
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    : fscirtw@ku.ac.th 

 
  Ca2+ binding protein   

 

 

 Penaeus monodon  

  RT-PCR  knockdown 

  

  

    open reading frame  447 bp 

 149   

  knockdown   Vibrio harveyi 

  2  2-DE  

LC/MS/MS  aspartate-ammonia ligase, glyceraldehydes-3-phosphate dehydrogenase, 

oncoprotein nm23  twinstar  

 17   

 gel shift assay  CD 

  pull down assay  

transglutaminase (TG), elongation factor2 (EF2), elongation factor1-  (EF1- )  actin 
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Figure 1 (A) Shrimp vibriosis morphology. (B) Cumulative mortality. X axis represents days post V. harveyi 

injection and Y axis represents percentage of cumulative mortality, NaCl (blue line), GFP dsRNA (green 

line) or PmCaM dsRNA (red line) injected groups. Data is presented as the mean ± SD which derived 

from triplicate in dependent experiment.  

Figure 2   Helical wheel diagram of CaM-binding site of TG (A), EF1  (B) and EF2 (C) was predicted by 

Pepwheel program. Peptide sequences are showed on top of the wheel. Hydrophobic residues were 

represented by circle, while positive and negative charges are labeled accordingly. Hydrophobic and 

hydrophilic sides are indicated by a black line. 
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: faasprm@ku.ac.th 

 

  1  1  (Fenneropenaeus 
merguiensis) 

 
    (SDS-PAGE) 

 (2D-PAGE)  immunoblot  
 (pooled sera) 

  20-190  
 tandem mass spectrometry (LC-MS/MS) 

 arginine kinase (AK),   hemocyanin (HC), myosin heavy chain 
(MHC), enolase,  sarcoplasmic calcium-binding proteins (SCPs)  glyceraldehyde-3 -phosphate 
dehydrogenase (GAPDH)  
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Figure 1 Sodium dodecyl sulfateepolyacrylamide gel electrophoresis pattern with Coomassie Brilliant Blue R- 
            250 staining (S) and immunoreactive bands (B) of muscle of banana shrimp extracts. Mindicates   
            Molecular weight of the protein ladder. The arrows represent allergen identified by liquid  
            chromatography tandem massspectrometry. 
 
 
 
Table 1 Identified allergens from various organs ofFenneropenaeus merguiensis using  
LC-MS/MS

Band Protein Name 
Species/Accession no. 

Theoretical value LC-MS/MS analysis 

MW (kDa) pI Score Peptide 
matches %Coverage 

FM-1 Myosin Heavy Chain type b 
Marsupenaeusejaponicus/BAK61430 21.887 6.00  172 15 10 

FM-2 Hemocyanin 
Litopenaeusvannamei/CAA57880 74.984 5.27  70 11 11 

FM-3 Enolase (Phosphopyruvate hydrates) 
Penaeusmonodon/AAC78141 47.235 6.18  249 6 17 

FM-4 Arginine kinase 
Penaeusmonodon/C7E3T4 40.115 6.05  273 41 44 

FM-5 Glyceraldehyde 3-phosphate dehydrogenase 
Marsupenaeusjaponicus/BAD95643 17.017 6.56  192 13 39 

FM-6 Sarcoplasmic calcium-binding protein 
Penaeusmonodon/BAL72725 22.106 4.76  59 5 18 

 
 
 

M           S            B 
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  *,   ,   , 
      

  
  : aapmwt@ku.ac.th 

 
  

  
  

  
  

 
 22    BS8 

  2.25   BS2  1.55  
 P6  1.52   H8, 

H10  BS10  0.25, 0.23  0.22    3 

 (p 0.05)  P6 
  Cineole  

  

  19   
   RY01 .  .

  TR01 .  .   

(p 0.05)  1.3667  1.3289    
2    RY01 .  .   TR01 .  .  

 2    TT01 .  .   KB02 .  .  
 1    TR02 .  .  

 10    2  
 TNG4  2.45    TNG6  

1.85   KB5   3 
  TNG4, TNG6  KB5  

  
  

  .  .
  (MelaluecaCapujtisub sp. Capujuti)  
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3608   RCBD  6  
  5 

 (p 0.05)   INDO 
  92.5   KB5  82.41   TNG6 

  64.21  
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  sp. 
  

   
    : fscidrc@ku.ac.th

 

  

   -    

    

 (Respond Surface Methodology, RSM) 

    

   

 Botryococcus 

 

 Botryococcus sp.  

    

Botryococcus sp. J4-1  7   Plackett and Burman design 

   3    

   (Fe-citrate)  

  6  (NaNO3) 160 

  (KH2PO4) 15   (Fe-citrate) 1 

  8  (NaHCO3) 0   (CO2) 3  

 4,000   Botryococcus sp. J4-1  

   3.00   0.563 

  0.5949   3  

 Central Composite Design (CCD) 

    

 1.5   6.8  2.5 

  5.74   13.51  

 1.44  
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 1   (Response surface plot)   
    
 

 

 

 

 

 
 

 2   (Response surface plot)       
             
 

 

 

 

 

 

 

 3   (Response surface plot)    
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  : aapspk@ku.ac.th 

 

  
 

 
  spectrophotometric methods, thin-layer chromatography (TLC),  

high performance liquid chromatography (HPLC) 
  

 (near infrared spectroscopy, NIRS)  
(non-destructive method) 

  
  2   

-
    40   150 

  
  2   1)  

  868-1666   2) 
   1000-2500  
 1   126  

  2    
100  26   2  

 150    
100  50  

   2 
  

 
  

 
 Partial least squares regression (PLSR) 

 multiplicative scattering correction (MSC) 
 2  (Factor, F)  6  R  0.95 

 0.30%   MSC 
 (F)  14  R  0.96 

35



35

 0.13%   

 3 /  

  

 

 

 1  40   6     

                

 
 2  (  x)   

            (  y)  PLS  (a)  (b)  
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 ( ) 
 

   
     : faaswcp@ku.ac.th

 

    
   

  
  

   
  (plumbagin) 

 (Plumbago indica) 
  

   

 

   (5-hydroxy-2-methyl-1,4-naphthoquinone) 

 (protecting group)  hydroxy group 

 epoxide  2  3  epoxide  acetic anhydride 

 diacetyloxy  hydrolysis  2  

 1,4-naphthoquinone  2-methyl-1,4-naphthoquinone 

  

 2,3-epoxy-5-hydroxy-2-methyl-1,4-naphthoquinone (25) 

 (strongly active)  (IC50=0.042 g/ml), 

 (IC50=0.978 g/ml),  (IC50=12.50 g/ml)  

 napthoquinone   
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   : fsciscv@ku.ac.th 

 

 (Aquilariacrassna)   

 (resin)  

   

    

  

 

 subtractive hybridization (SH)  cDNA 

  unigenes  271   unigenes 

 KEGG GENES Database  1  NO.165 

 983   tropinonereductase  Populustrichocarpa 

(XM_002308138)  E-value  1e-83  272 

  tropinonereductase (AcTR)   3-hydroxy-

3methylglutaryl-coenzyme A reductase (HMGR)   farnesyldiphosphate synthase (FPS) 

 AcTR  178   AcTR 

 HMGR  FPS   

 AcTR  AcTR 

  (2 )  (3 ) 

 AcTR  DsTRI (tropinonereductase I)  Daturastramonium  AcTR 

 2  3   DsTRI  

AcTR  NADP 

 DsTRI  AcTR   AcTR 
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 1  (Aquilariacrassna) A    
           ( )  ( )  B   
          C    RNA extraction  
          buffer 
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   : fscicwj@ku.ac.th 

 
 

  

  

  

 1,957 

 

 

 Real-Time RT-PCR. 
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  .  : rdiydp@ku.ac.th 
 

 
 

 
  

 
  freeze drying 

   

  freeze drying  24  
 

 100   
 upper epidermis  100   lower epidermis  70 
  

 upper  lower epidermis  80  90  
  

freeze drying  

  (
) 

 
 
 

 1     

(scanning electron microscope
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    : fsciapsl@ku.ac.th 

 
  

  cytochrome oxidase I (COI)   Microphotus 
 Luciferase  Hotaria  

 
 

 
  
  

 COI  16s rRNA   

  7  13   Asymmetricatacircumdata, Lamprigerasp, 
Luciolaaquatilis, Luciolaanceyi, Luciolasubstriata, Luciolaterminalis, Pygoluciolasp, 
Pygoluciolahamulata, Pygoluciolasp, Pygoluciolaqingyu, Pyrocoeliasp., Pyrophanessemilimbata, 

 Rhagophthalmussp.  COI  16s rDNA 
     COI 

 16s rRNA  COI  16s rRNA 
  COI   I) Pygoluciola, 

II) Luciola (Abscondita), III) Asymmetricata, IV) Luciola, V) Lamprigera, VI) Pyrophanes  
Pteroptyx,  VII) Pyrocoelia  Luciola  

  Pyrophanes  Pteroptyx  
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    : fforkcp@ku.ac.th 

 

 
 

 
  

    

   
 

 
   7  

(  2517)  3  (  2519)  1  (  2524) 
 (  2527) 

  
  2517  2519  2524 

 2527   
  

  
 2517 

  
 2519   

 
 2527  
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   (1)        (2)  

 

 

 

 

 

 

 

   (3)       (4)   

 1   2517 (1) 2519 (2) 2524 (3)  2527 (4) 

 

 

 2    1 
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    : fscijps@ku.ac.th 

 
  2 

 2   X  Y   2  

    -1< <1 

 

    

 X  Y 

  

 

  

 2    

 ML 

   7   

   

   

 855 

  

(ABS)  (MSE)  

 

 (n=10) 

  ML 

 10  0 

 20  
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n = 10 n=30 

n=100 

 9   

                  n = 10 n =30  n = 100  20  
                  20 
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 Zero-inflated negative binomial-beta exponential 
  

    : fsciwnb@ku.ac.th 

 
   

   
  

        
   

          
  (extra zeros) 

 
  Negative binomial - beta exponential 

Zero inflated negative binomial - beta exponential (ZINB-BE) 
  

 ZINB-BE  
 ZINB-BE   ZINB-

BE    
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    : fscijsw@ku.ac.th 

 
  (BCD)  

   

  BCD 

 

  6   

  BCD  

  

 BCD   
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    : fscibns@ku.ac.th 

  

  " " 

  hexagonal 

nitride (h-BN)   

  h-BN 
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   : fscisjn@ku.ac.th 

 
 

 

     

     

 (chemical sensor) 

 

  AlxZn1-xO  x = 0 – 0.1 

 180 oC  20   XRD (X-ray diffraction)  

 SEM (Scanning Electron Microscopy)  

PL (Photoluminescence)   

 XRD   

 

 SEM    

  x = 0.01 – 0.04  

 (x = 0.05 – 0.1)  nano nodules 

  PL  

 514 - 630 nm  

 ( (Zn defect) 
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 1   

              
 2   

               
 

 

 3   SEM  
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    : fsciwvm@ku.ac.th 

 

  (chitosan, CS)  
    

 
  

  
 

 (polylactic acid, PLA) 
     

 
   

    
  

   
 

 CS  (stearyl methacrylate, SMA)        
 (piperidine, PPD)   

  (SMA-CS-PPD NPs) 
  (1)  SMA  CS 

 (SMA-PPD)   CS  
 PLA  (2)  PPD  SMA-CS  SMA-CS-PPD NPs 

   (FTIR) 
 (XRD)  SMA  PPD  CS  

 (TEM)   
 50-100  (  1)  SMA-CS-

PPD  PLA  PLA (  2)  (ESR) 
 SMA-CS-PPD  PLA  

  24   SMA-CS-PPD 
 PLA  10    

PLA  20  ( 3A) 
 CS  40  (CS40)  PPD 

 
   PPD  CS  PPD 
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 PLA  80  (  3B)   SMA-CS-
PPD   

   
  

 

 

 

 

 

 1   TEM  (a) CS (b) SMA-CS  (c) SMA-CS-PPD NPs 

 

 

 

 

 

 2   FE-SEM  (a)  PLA (b) PLA  CS  (c) PLA  SMA-CS-PPD NPs 

 

 

 

 

 

 

 3  (A)  EPR  PLA  10 kGy    (a) PLA  
             (b) PLA  2% CS ( c) PLA  2% SMA-CS0-PPD  (d) PLA  2% SMA-CS40-PPD NPs  
             (B)  PPD  (a)PLA  PPD (b) PLA  SMA-CS0-PPD  
             (c) SMA-CS40-PPD  
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/  2  
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(Manganese telluride, MnTe)  (Copper telluride, Cu2-xTe)  

  

II-VI   1.3 eV 

 I-VI  0.9-1.1 eV 

 (1.1 eV)  (

 > 700 nm)  

 

 

 (MnTe)  (Cu2-

xTe)  

  

 1.  2.  3.  4. 

 

(SILAR) 5.  6. 

 7.  8.  

  2  Cu2-xTe/MnTe  WO3 

   

Cu2-xTe(17)  MnTe(3)  5-10  2 nm  

 2  150  50 nm   

  

 2  

 0.58 eV  trap state 

 WO3  

  1.41%  Cu2-xTe(17)/MnTe(11) 

  Jsc = 16.43 mA.cm-2, Voc = 0.305 V  FF = 28.1%.  2 
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 Cu2-xTe  MnTe 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 1  SEM  (a) , (b) Cu2-xTe/MnTe  

           , (c)  (d)  TEM Cu2-xTe(17)/MnTe (11) 

 2  I-V  2 

3 2
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(AgNO3)   (tert-butanol) 

-  
   

      
  418 nm (  
1A)  (  1B) 

  AgNO3 

  TEM  
 5–20 nm (  1C)   

  20% v/v
 

 5  
 Aspergillus niger  Curvularia lunata (  1D)  Penicillium sp.  

Trichoderma sp.   
 

  
 

 

 

 

               

 
 1  (A)  AgNPs(B)  AgNPs  (C)  TEM   

            AgNPs  (C)  C.lunata  AgNPs 
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 polyacrylic acid (PAA)  

 
 PAA  

PAA   PAA 
 

    
 

 5 phr  1 phr 
  

  

  

 
 1 

 PAA   2 TEM  1 wt% 
PAA 
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-  
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 -  (Fischer-Tropsch, FT)  

 synthesis gas ( )    

        

 (C1  C20+) 

-  

-Al2O3  

Aeroperl300/30  Mn  ZrO2  Aerosil200  

Aeroperl300/30 -  

 X-ray diffraction (XRD)  X-ray absorption spectroscopy (XAS) 

 in situ XAS 

 C1, C2-C4, C5-C12,  C13+  gas chromatograph (GC)   

 XRD  Co3O4   

CoO  Co0   XAS  Co3O4 

  CoO  

Co0  CoO  

 Co0CoO  and Co3O4    CoO  Co3O4 

 -   

20Co/ -Al2O3  C13+ (diesel range) 54.2%  20Co/Aeroperl300/30 

C5-C12 (gasoline range) 71.3% 

Co/15ZrO2/Aeroperl300/30 C5-C12 (gasoline range) 72.2% 

 Co/15ZrO2/Aerosil200/1.66Mn  Co/15ZrO2/Aeroperl300/30/0.66Mn 

 C5-C12 (gasoline range) 71.3%  84.8%   
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XRD (A) 20Co/ Al2O3 (B) 20Co/Aeroperl300/30

(a) Co(NO3)2.6H2O, (b) Co3O4, (c) CoO,
(d) metallicCo.

 

TR XANES calcination)

100%Co/15ZrO2/Aerosil200 precalcined

C1, C2 C4, C5 C12 C13+ Co/15ZrO2/Aerosil200

( ) Co/15ZrO2/Aeroperl300/30 ( )
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[1,2- ] [1,2- ] 
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  10   indole fused heterocycle  
indolo[1,2-a]quinoline 

  
  

indolo[1,2-a]quinoline   one-pot 
  substituted 2-methylindole 

 2-fluorobenzaldehyde  Cs2CO3  intermediate  
intramolecularknoevenagel condensation  

  5  OMe 
 95%  98%  3  CHO  CN  

  

 

 

 

 

 

 1   
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    : fscijyk@ku.ac.th 

  

 

-  

 band gap   (SiO2, ZrO2 and TiO2) 

  

 

 SiO2  ZrO2  TiO2 

  

coupling  

 

 

Figure 1  TEM image of free Si-NPs dispersed in ethanol and filtered with 200 nm membrane filter. 

 

Figure 2  TEM images of the Si-NP encapsulated in ZrO2 matrix (a) and TiO2 matrix (b). 
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 60Co  137Cs 

 unknown 
  

  
 

 
  3   dicentric PCC-ring   

 -137  0.652Gy/min 
 0.1 0.25 0.5 0.75 1 2 3 4  5 Gy  dicentrics 

 5 10 15 20  25 Gy  PCC-ring   
0.52 Gy/min  1 2 3 4  5Gy  

 IAEA  1,000  
  100 dicentrics  100 PCC-rings  

  1,000 binucleated lymphocytes  

  3   
 linear quadratic  Y = 0.0758X2 + 0.0190X  dicentrics Y = 

0.0036X2 + 0.0214X  PCC-rings  Y = 0.0170X2 + 0.0913X + 0.0059  
 Y  dicentrics PCC-rings     x 

 (Gy)  blind analysis 
 

 Chromosome Aberration Calculation Software (CABAS, version 2.0)  
 15  95 
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(Horiuchi, 2007) 

  

 

 8      5   1   2 

 3    4    5 

   “ ”  

   

      

 “ ” “ ”  “ ”   
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 nation-wide  
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   315   47 
   

   
  

  
  ( X = 4.04)    ( X = 3.86) 

  ( X = 3.63)  
   ( X = 3.68)  ( X = 3.91)    (

X = 3.87)   

   
 

  

 

 1  
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 3  
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(Qualitative Research)  (Field Research)  2556  
2557   

  1)  4  
   

  
 

 2)   
 

   . . 2550  
3   66  67 

  
 3) 

  
 

 
 

  

70



70

 
 1  

 

 

 2  

 

 

 3  
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  .   2 

 1  2556   2558 1.) 
 2.)   3.) 

 
   (156 ) 

 
     

   
  

   
   

 

 

            1    
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   60-75   30  

 

 8  (  5 / , 30-60 / ) 

   

  6   1 .  6    

2.  30  3.  4.  5. 

 6.  8  

  

  (P<.001), 

(P<.000)   

    

  

(P<.000, P<.000, P<.000, P<.000, P<.006, P<.002)   
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  3   
  
   

  Mixture design   
     

   
   

 
     

  -25 oC 
 3  

 
 

 

 

 1    
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   ( ) 
 

  
  

 
  

 80:20  15.51  
  75:25 

   
 30.15   0.06 

 
 55.59  33.24  

  
 Cryogenic freezer  Air blast freezer 

 5   
  6.20  

 20.17   13.55   100.13 
 1  (100 )  

 (7.4)  94.6 
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   10 
 (SE)  (CMC) 

   SE  CMC  
 SE   SE  CMC 

 SE  0.5  CMC  0.3  
( ) 

     
    

 
 

  
  

 
 

 4  (15, 25, 35  45oC)   
  power law   r2 

 0.987-0.998  shear thinning  n  0.763-0.923 
 K  0.018-0.908 Pa.s 
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 1  

 

 

 

 

 

 

 
 

 2  

 

 

 

 

 

 

 

 

 3  (30%)   
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 25%, 25%, 25%, 0.5%  0.5%   

 (  )  (    ) 

  

  

 

 

   /  

 

   

 

  (  

)  (   ) 

 

   Rice flour gel                                                         Rice flour dough  

 

82



82

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

83



83

 
   

     
: fagisscr@ku.ac.th 

 
  

    . .2542 
  (   )    

21.5   
 (  )  

  3  1 
  3  

  2  
 3  

 

  1   
 2   

  
  

  0.1  
  

 
   

   
 

  
  3  -
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 1  ( )   ( )  

             ( )   ( )  

           

 

 2  (  Ref., A, B, C  1, 2  3  

           )  
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 3  

( )   ( )   ( )   ( )  

( )   ( )    5  
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(food additive)    

 

 

 (TS) 

 (WF)   

 dry-mix  91.4% (WF: TS = 100:0, 75:25  50:50)  (3.1%) 

 (5.5%)  (15oC)  1  1.3   

   peak viscosity  (1:1)  WF  TS 

  peak time  95oC  4 min 

  WF  TS   batter pickup 

 DSC (differential scanning calorimetry)    TS 

 

 TS  

   TS 

 

 

 WF-TS  (CMC)   

 dry-mix  dispersion 

 4oC  dry-mix  flow 

parameters  batter pickup   CMC  

 CMC 0.5%  CMC (p>0.05) 

 WF-TS (50/50)  hydroxypropyl 
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methylcellulose (HPMC)    dry-mix 

 dispersion  HPMC  pasting temperature, peak viscosity 

 HPMC   HPMC  batter pickup   cooking loss 

   HPMC 

   hydrocolloid 
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(PHB-PLA) 
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 ( ) 
  

 210   4    
 (  80   30 )  (  90 

  60 )  
  75.90  

 15   Cupriavidus 
necator DSM 545    

 6.00  1.96   32.63   
 5   2   C. necator DSM 545 

 
  13.27  5.13  38.67 

  104  
 

   C. necator 
DSM 545   2   

  SDS  
  30   120  

  95.38% 
  SDS 

   SDS  0.5 % w/v 
  6 % v/v   64.44 % 

 SDS 
  SDS 

  
 2   FTIR  DSC 

 
 

 
 

–      

90



90

-  
 

  
  6  30 

  6    (
-  6.64)  ( –  4.91)  3 

 
–  

 

  ( ) 

 

 
 1   

 

 
 2   C. necator DSM 545 

 5  
 

 
 3    
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  2   Lactobacillus plantarum SFCB2-7C   Lactobacillus 

rhamnosus ATCC 7469      bile  

salts hydrolase ( ) 

 

    5 % 

  10    freeze dry 

 1010cfu/ml   4 

  1 7 14 21 28  35   35 

 L. plantarum SFCB2-7C  4x107cfu/ml  L. rhamnosus 

ATCC 7469  6x104cfu/ml 

   3  90   37  

( ) (

) ( ) 

 L. plantarum SFCB2-7C  L. rhamnosus ATCC 7469 

  L. plantarum SFCB2-7C  L. rhamnosus ATCC 

7469  
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 1  

 

 

 

 

 

 

 

 

 

 

 

 

 2  ( ) 
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  3 
   Lactobacillus paracasei SFCB2-9C  Lactobacillus brevis IFRPD 8007   

Lactobacillus rhamnosus IFRPD  specific primer (EPSs 
primer)  EPSs  2   Lactobacillus 
brevis IFRPD 8007  Lactobacillus rhamnosus IFRPD 7469   EPSs 
primer   PCR product  900 bp  PCR product 

 NCBI  BLAST  GENE 
 Lactobacillus rhamnosus IFRPD 7469  EPSs 

 (eps_transp_fam)  
(EPS)  30  Lactobacillus 
rhamnosus IFRPD 7469  EPS  31.8 %  EPS  Lactobacillus 
rhamnosus IFRPD 7469  EPS  
(Lactobacillus casei TISTR 1340  Lactobacillus acidophilus ATCC 3456)  

 EPS   MRS  MRS 
  EPS  Lactobacillus rhamnosus IFRPD 7469  

 Synbiotic  

  

 

 

 

 

 1    
           specific primer EPSs  0.8 %  agarose gel  
 

 

 2  EPSs  Lactobacillus rhamnosus IFRPD 7469 
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 Freeze-drying 

 
  

   : ifrwdp@ku.ac.th 

 
     (phytochemicals) 

   
(Generally Recognized As Safe; GRAS)  

  (Freeze-
drying)  

 (Lactic acid bacteria; LAB)  
   

  
  

 
  (protective agents)  

 (protective agents)    
   skim milk  

 MRS (De Man Rogosa Sharpe)  stationary  
protective agents   freeze-drying 

  

 freeze-drying 
 freeze-drying 

  
(synbiotic) 
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modified dye  O157:H7   non-

O157 :H7  
 

 
  

   : ifrsos@ku.ac.th 

Escherichia coli O157:H7   E. colinon-O157 :H7 STEC 
  Shiga toxin-producing E. coli 

(STEC)     
 (loop-mediated isothermal amplification or LAMP)  modified dye  

 E. coli O157:H7   E. colinon-O157:H7  LAMP  primer 
 E. coli O157:H7,E. coli non-O157:H7 STEC  

 yliE , wzy, stx1, stx2, eae
  modified dye  DNA  calcein, manganese 

chloride (MnCl2)  hydroxynaphthol blue (HNB)  1000:50:1000   
 LAMP  modified dye   PCR   

(sensitivity)   PCR   230  
105   125   LAMP 

 8 (7.6%) 25 (20%)    LAMP  modified dye 
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  (  1st generation biomass) 

  (  2nd generation biomass)     
   

 
    

   34.93  38.83% ( )    
11.63  11.07% ( )   39.60  22.29% ( )   

   198 oC      
5      

 13.65% (w/v),  67.15 FPU/g  47.22 oC 
 84.87%   24.58% (w/v), 

 66.14 FPU/g  50 oC  
91.96%     

 70 oBrix    25% 
   

   13.65% (w/v),  26.61 FPU/g, 
 ( ) 2.11 g/L  35 oC  

99.81%   24.58% (w/v),  26.05 FPU/g, 
 ( ) 2.11 g/L  37 oC 

 93.47%   10  
 11.3 /  (  36.89%) 

  40.82 /  (  87.07%) 
  72  
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 ( ) 
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-    

    

    

     

   

 

 

( )   ( ) 

 Bacillus licheniformis 

ATCC 9945  ( ) 40  

  1.84 ± 0.10  

 0.041 ± 0.11   

  2  

  16.924 ± 0.30  13.247 ± 1.68   

 0.341 ± 0.00  0.146 ± 0.00   

 

 20   

 ( ) 

 B. licheniformis ATCC 9945  

  ( ) 

  

   90  10  

 40   60.30 ± 2.40 

  13.59 ± 0.44  2.033 ± 0.78  

 3.15  1.77 0.5  0-10  10-168  

 

100



100

  ~8  ~7  

 27.18  64.48   4 ± 2  25 ± 2   

  0.5    

  

 

 

 1  B. licheniformis ATCC 9945  ( )  2 
  

            

 

 2  (  90:10) 
 40  
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 3  ( )  
  
  

102
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    : ifrayc@ku.ac.th 

 
  

 

  0 1.94  4.01 kJ/m2  : 

 :   21:0.03:78 ( ) 3:10:87   3:15:82    6oC 

 24     

  

 2   

  35 kHz  0 10  20  

 

  

 

 9     

 1.94 kJ/m2 

 15%   217.22±1.26 mg/ 

100g dry basis  0 kJ/m2  15% 

 205.95±24.13 mg/ 100g dry basis  0  1.94  

kJ/m2  15%  0 10  20  

      

 15%  10  20  

   244.87 – 287.99 mg/ 

100g dry basis   
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104

 
 

  *,   ,   ,   ,    

 
   : aapuls@ku.ac.th 

 

    (bioactive compound) 
       

  
     

(Park et al, 2008; Khanal et al, 2010)  

    
    2  

 70%      
 (p<0.05)  ( 70.38+1.46    

48.85+1.10 )     
   (p<0.05)  

 33.08+1.86     27.37+1.49 
   5.66+0.40   

  DPPH assay, ABTS assay   FRAP assay  
   DPPH assay, ABTS assay   FRAP 

assay    (p<0.05)   IC50 
 DPPH  ABTS   89.25+2.09    2.75+0.02  

  FRAP value  623.90+6.35   
  alpha-glucosidase  alpha-amylase   

 IC5016.027+0.12 , 32.50+0.15 ,  0.43+0.01, 
1.12+0.01      

  IC50  73.39+2.71 
 364.50+5.25    

 broth dilution method  
 Staphylococcus  aureues, Staphylococcus  epidermidis  Propionibacterium acnes  

  
 HPLC  

 2     14.16  
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105

   
    L*, a*, b*  79.68+0.01, -0.71+0.01, 5.96+0.04 
  471.30+0.02  pH  7.30+0.02 

 96.2  

 
 

 
  

 
                        2                                  2  

 1    

 2   
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 3DOM  
   

   : fscipjs@ku.ac.th 
 

   (functional finishing)  
   

 (antimicrobial activity)   
    

 
    

  
   3DOM (dimensionally ordered macroporous) 

 PLA (poly(lactic acid))  PET (poly(ethylene terephtahlate))
  3DOM -

 PMMA (poly(methyl methacrylate))  600 oC  5 
   3DOM   

  KOH ( )  acrylate binder 
 3DOM    

 C.I. Disperse Violet 33  3DOM  
 PET  PLA   PLA  PET  

Staphylococcus auresus    Escherichia coli  

  
 

               
  (1)    (2)    (3) 
  1  scanning electron microscope (SEM)  (1) 3DOM  (2) 3DOM 

 PET  (3) 3DOM  PLA  
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  500 

  OTOP  
  

 
 

 
 

 
 100± 5 g/m2 

  0.2 0.4 0.6 0.8  1.0% 
  3      

 pH 9-10 11-12  13-14  10 20  30  

   
 0.5%  pH 11  20  

 8  
  TAPPI  1,494 

 32.01 N.m/g  62.07 mN.m2/g  3.96 kPa.m2/g 
 2.12    
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 (Bioceramics)  

  

  3   1) 

 2) 

  3) 

  550 oC  6 

-    2 

 (Simulated Body Fluid, SBF)  14 28  91 

  (Bioactivity) 

 (Carbonate Apatite)   

    

   10   

  20%   40%   
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- - 

  

- -

 

 15  20   20 

 10        

 990-1200   102  

 

 102-80   3  

90  260  

 40  

 

  

  

110



110
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 (Sp/N-TiO2)  

  

 

  TiO2  interstitial N 

 (N–O states)  TiO2  

 (oxygen vacancies, VO)  

(photosensitizer)  N-TiO2   0.5Sp/10N-TiO2
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111

-
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 1.  (RuO2) 

 (CuO)  (NaCl)  2.  

RuO2 CuO  NaCl  (Mn)  (Te)  

  Ti-MCM-41, MCM-41  6 

 RuO2 /  CuO  Ti-MCM-41  MCM-41 

  RuCu-MCM-41  RuCu-Ti-MCM-41 

  7.30  7.89 

 4.50  1.20   240   2 

  10.06  10.79  2.70 

 0.60   

  RuO2-CuO-NaCl/SiO2  Mn  Te  

 Ru/Cu/Na/Te/Mn = 

7.14/3.57/1.79/0.175/1.00  25.0   RuO2  CuO 

   MnOx  TeO2   NaCl 

 CO2  23.1 %  14.55 % 

  1258 gPO.h-1.kgcat
-1 

 Box-Behnken 
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 1   RuO2 CuO  

 

 2   RuO2-CuO-NaCl-TeO2-MnOx/SiO2  

 

 3   RuO2-CuO-NaCl-TeO2-MnOx/SiO2 ( )  
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 22000 

  Staphylococcus aureus, Bacillus subtilis, 

Escherichia coli, Pseudomonas aeruginosa  Candida albicans 

 S.aureus, B.subtilis, E.coli  P.aeruginosa 

  

 145000 

  

 145000  0.3  5  

 S. aureus, B. subtilis, E. coli     

P. aeruginosa  

 5  S. aureus, B. subtilis, E. coli            

P. aeruginosa  

 C. albicans  
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  (Transparent conductive oxide 

films,TCO)   

   (Semiconductor),  (Transparent)  

    LED, 

  Solar cells, Gas sensors, Piezoeletric transducer 

    SnO4 , AnO , In2O3  Indium Tin Oxide 

(ITO)  

  ZnO 

 ZnO  Ga, Al,  Co-doped Ga&Al 

 4  1.  2.  3. 

  4.    ZnO 

   

 Scanning electron microscope (SEM), X-ray diffractometer (XRD) 

   UV-Visible 

spectroscopy 

   

 

   

  

 
115



115

 
 

   

    : fengapl@ku.ac.th 

 

 
  

  
 

  (BST)  
 (Ba1-x-ySrxMgyTiO3  x = 0.3, 0.4, 0.5  y = 0, 0.005, 

0.010, 0.020) -  (phase formation) 
  

 70:30 
   

 200 – 300    
 

0-3
 

    
 

 
  

 

 1  
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 2  
 

  

   : fengmtc@ku.ac.th 

 
  

 

 

  

 (Ni/BPS)   

(AC)  (CB)  (NT)  5  10 

  (fixed bed)  550  650 

   

  

   

  

 BPS   

 550  650   10Ni(CB)/BPS 

 (methane conversion) 17.5  39.0  

  

 

 

 

 

Figure 1 Simutaneous carbon growth and H2 desorption 
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Figure 2 SEM images of Ni catalysts supported on different supports after the complete deactivation by the   
            methane cracking at 500 oC. (a) Ni/SBA-15, (b) Ni/Xerogel-5, (c) Ni/MCM-41, and (d) Ni/BPS-5 
 

                           

Figure 3 TPR curves of (a) NiO/SBA-15, (b) NiO/Xerogel-5, (c) NiO/MCM-41, and (d) NiO/BPS-5.       
        TPR profile from experiment                TPR profile from program 

      Deconvoluted NiO profile 
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Catalyst: Additives Ratio 

(wt/wt) 

Product yield 
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Aqueous 

Phase 

Organic 

Phase 

HHV Energy Produced 

Liquid Solid Gas (wt%) wt% (MJ/kg) (MJ/100 kg biomass) 

NiMo/Al2O3  : 0 45.65 32. 7 21.88 2.69 2 .31 32.58 406 

NiMo/Al2O3 : CeO2 6.5 : 1 44.32 33.45 22.23 5.09 24.91 32.18 355 

NiMo/Al2O3 : ZrO2 6.5 : 1 42.90 33.51 23.59 63.18 33.62 33.04 4 6 

NiMo/Al2O3 : TiO2 6.5 : 1 43.21 32.92 23.92 5 .63 39.86 32.89 566 

NiMo/Al2O3 : ZrO2 1 : 1 31. 5 36.2  31.9  2.64 2 .36 35. 0 310 

NiMo/Al2O3 : TiO2 1 : 1 49.35 30.02 20.63 5.42 24.58 34.32 416 
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Figure 1  Mung bean holder for transmittance measurement.

 

 

 

 

Figure 2  Three orientations of mung bean seed for measurement: (a) hilum face-up (HU),  
               (b) hilum face-down (HD), and (c) hilum parallel to the ground (HP).

Figure 3  Average of absorbance of mung beans at different hilum orientations (HD: hilum  
               face-up, HU: hilum face-down, and HP: hilum parallel to the ground). 
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Figure 1 First measurement point for EIS scan corresponds with the largest segment which       
            causes the eccentric shape of the fruit and the second position was located   

            45 counter clockwise from the first position 
  

First 
measurement 
position 
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(a) 

 

 

 

 

 

 

 

(b) 

Figure 2 Layout of the instrument for measurement of the electrical impedance on the  
            mangosteen sample with two orientation of (a) needles aligned along the stem-calyx  
            axis designated “A” and (b) needles perpendicular to the stem-calyx axis denoted “P”. 
 
 

 

 

 

 

 

 

Figure 3 Electron microscopic images of the top plane and the side plane of mangosteen   
            pericarp. 
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