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In this study, Gas Anti-Solvent (GAS) technique was used to produce cocrystals of mefenamic acid

(MEF), nicotinamide (NIC) and paracetamol (PAR) in order to improve dissolution rate of MEF. The GAS process
was carried out using acetone as a solvent and carbon dioxide as an anti-solvent. The effect of temperature
(25-40°C), MEF-NIC-PAR molar ratio (1:3:3-1:5:5) and %Saturation of MEF (70-90%) on the required time to

dissolve 63.2% of the drug (t..,) were investigated and the conditions of the GAS process were optimized to

632)

achieve the fastest dissolution time using the Box-Behnken design of experiments.
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- —| Table 1|Selected phytosterol in rice bran stearine (RBS) from winterizing step, coconut oil (CO) and palm kernel
el oil (PKO) 7‘ﬁf;@”ﬂmmmmwwmﬂmm'ﬁﬁﬁﬁqm
WNAM1919 B-sitosterol Campesterol Stigmasterol Total phytosterol

o Type of ol
Wildtemnse (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)
unziion] - ppg 1508.50+6.36° 341.75+9.61° 2141.50+149.20° 3991.50+146.37°
i Cco 12.11£0.16° 1.72+0.28" 11.43+0.31° 25.26+0.76"
AENEING 1 b b b b
. PKO 23.16£1.10 1.48+0.08 11.83+0.38 36.47+1.40
11
L *MeansSD in the same column followed by different superscripts are significantly different (p < 0.05)
IUA 9-14 pt.

nstlifunaey| 30 days
A lng wn

fanlildae
PPy Lo

Anesunedu
MEdanne 60 days

Wwindu

AaiUN
Fig. 1 |Plantlet formation of H. transiens after 0 Gy and 10 Gy gamma irradiation and culturing for 30 days and

—60 days. Scale bar: 0.5 cm
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Fig. 2 Physiological parameters change of two hot-pepper cultivars after transplanting in an open field: plant
height (A); light transmission ratio (B); fresh production including green and red fruits (C); nitrate content in
leaves of two hot pepper cultivars (D)
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AU 25-30 AL, T 2559-2563 29NDAUN18LAT N J1anNa19871989 11 Ui 53-60, 10: 42-48
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- dszuuniag Systeme International (SI Units)

y

- ldunsaedLmaLdEe s (°C) dmioeaesgnuuni W1 inzszminsdyananeniang (°)
UWALAILAT 111 33 °C, 25-30 °C

U “he g usumdagnanidluda lu

- Miaresnnnadesidius (%) niudauaan feetiedu AnaRewinty 25.03% 60.76%
WAT 74.90% ANa1ey (luiduassaszndnafaatuaziAzassng e fifus)

- dWsritunfsunendryaneniainiisunsuy MS Word siaasinaitiu 2.4x6107, 60°C,

56.09+0.02

2. d0m
- Fenes p-value 1TRAALBU W p < 0.05, p = 0.0562, p > 0.05
- AMUUADENY IEF8NET “n” AALel WU N = 36
- pn SD ldaanmeUnfAluien 11 SD = 0.12, mean+SD

aliJunssA9E1I19AN Mean+SD 1 12.11+0.16

- FNANMT t-test, F-test 1d1a%d 1 t-test, t = 1.326, F = 3.892
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Fig. 2 Rice seedlings grown under different light-emitting diode lights for 2 wk: plant height (A); leaf width (B),

where error bars show mean+SD (n = 5). Different lowercase or uppercase letters above bars indicate

significant (p < 0.05) differences among treatments within each growing period.
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3. WRUN

145000 750000 155000 760000 T65000 770000

745000 750000 755000 780000 TE5000 770000

Legend Descnption of 10 transect nes 5. Visitor Cantor - Haaw Suwat Wsor(ail
11: Bueng Pooy - khilang | Thoo 17; P Kiual Mai Campgroend — Hase Suwat Wanarfat
study rea
D 12: Thanaraich Road 18: goll coursy
i oo Ve Nationsi Purk Hesdquaniees 13 1 53 yiong prak o 19; Natianal Park Research and Innavaton Conter -
— 10 transect lines : Dong Tiw ~ Nong Phak Chi Sal Som Reservoe

— Knad Y National Park Bouncary 15 Vasitor Center - Haow Suwot Wanerfall 110 Khao Khiso Roed

Fig. 1 The location of 10 line transects at core area of Khao Yai National Park

o

P |
VIN'Iﬂ')'ﬂEI'Ng"]Jﬂ']W

v v 1
NOE)T ANgI9A, 81381 B1aLadTy isuen, Aty A1gimuiug, 1auas guaAn. 2564. ManBaudisudsnisldihnuansinaiusie

v
o

nslaseALinzeIndeveNnes. u: mﬂmumiﬂizﬂqumﬁmmﬂmwﬂwm'a”ﬂLm:rmmmm’mqﬁ 60.
NWINYIALNEATAIARNT. NN, U1 199-206.

Tunidunt urym AN NNAENG LA, INeN Avanysnl. 2565. mmmmLmumi@mmmmn BIM: natiinunTassniathuien
3. lu: PENTUNNIUTETNNNATINTVRINNAINENREUNHATANE AT pHifl 61, awTanEntinERsAARS, N3N, wi
501-508.

v o a o

wiaas nwsideauinel, engns ”I,m‘ a3nil, 39nan] anlan. 2565. Aruvuuluaedtlszansunnn (Buceros bicornis) udaauang
HANRUSLTOMWNUNANTaIg e Wit An . T 9189UN19L s s gNNINRTIN I TR NN ANEN AR HATANARATS piail
61. WMNANENFEUNBAIANANT. NFIMNY, 11351 101-109.

ASTYEN ufaieiaid, g IWRANTLS, 11A30 Besaen, ansinsad Ainlann. 2565. nstudenaedlulnswanainluunasinen
#nd: nadlAneiuiianeds FamdnaL3. T 91E91UN9LsEgNNIITINIVRINMNAINENREN R IAART pfaT 61.
NMNINYIALNEATAIARNT. NN, U1 307-316.

Chairat Techavuthiporn, Treesin Potaros, Amnat Jarerat, Hataitip Nimitkeatkai. 2022. Physicochemical properties and bioactive
compounds of purple rice (Oryza sativa L.) seedlings grown under light-emitting diodes. Agr. Nat. Resour. 56: 343—
350. doi.org/10.34044/j.anres.2022.56.2.12

Preeda Prakotmak, Sathaphon Wangchai. 2022. Discrete element simulation of brown rice and paddy rice on shaking separator

machine. Agr. Nat. Resour. 56: 1007-1018. doi.org/10.34044/j.anres.2022.56.5.15



10

= L a ﬂy v a
qﬁ“ﬂ LULNNSAEUA9RY LU iamuaziand19a19a9

1. n1sa9asluLiian

- iananseneaaniiuntmne lwseyianizaaasereduss el w.e. winduenansdneas

o v v 1 =) = v a del o
ﬂ’]‘]&f’]‘ﬂ\‘iﬂﬂﬁiﬂﬁ‘zuL’QWWZHWNZQQZW@QE;JJLLL‘]\‘] wazil A qﬁj‘ﬂLLUUﬂW?L“IIEIu‘ﬂ']Q@QsLuLu@ﬂ’]LLZQG’NCNW]'W?’N

ANUIUH A nsgnaddluilevmihdenans nsénedsluileninedanna
1 AL Q9AUNT (2529) (A999UNT, 2529)
Walker (2007) (Walker, 2007)
2AU UNIAT LAZHUN (2546) (WNNAT UAZNIUN, 2546)
Walker and Smith (2004) (Walker and Smith, 2004)
3 Audoulyl NITURY UAZATUY (2556) (oY waTAnLE, 2556)
Walker et al. (2004) (Walker et al., 2004)
Favtaenn nanAILANTIA (2554) (nsupuANlsA, 2554)
University of Pittsburgh (2005) (University of Pittsburgh, 2005)

= \ N
TAUUILNNL (NTDER)

-megeEemsausn dinaunewmuaiuayunsainauain  (d1inanuneauaiiaunisainagsy

41NN (#44.) (2563) 41NN (444.), 2563)
Association of Official Analytical (Association of Official Analytical Chemists
Chemists (AOAC) (2000) (AOAC), 2000)
- msdrsdeniadnlyl  aaa. (2563) (A84., 2563)
AOAC (2000) (AOAC, 2000)

AnuLagann The Chicago Manual of Style, 17" ed. (The University of Chicago, 2017)

Y a & A o o o p o o A
- n3egas lilanninanasanisliiFaaansunintannaslidunn wazldipzaannns
AWNIA (;) AULARZIINIT AatN91TY LaNA198eBen1m Ine (nAN, 2547; aAdmil, 2561;
13I0UNT WATABY, 2561; UTENUT LATADLY, 2563) Lmuﬂﬂma‘é’w%qmmﬁmqw (Sakanishi et al.,
1980; Yoneda et al., 1991; Blanchard and Runkle, 2006; Newton and Runkle, 2009; Paradiso and
De-Pasale, 2014) waz (Loth and Hemgesberg, 1999; UN1A1 LATNIUN, 2546; AN LAZATUE,
2558)
a U a dgl dlddl U 1 =) A o o o Y o
- mimﬂumqmium@mwmracgu,m wazilimfauny dusuiandnsniwn tne i 469
fneslnanidy daasay HNAN (2547N), YNA (25477) waz (WNAN, 2547n, 25471) LAN41T
nugangulildiadneenimdanguiuwidnnniy sfet1edu Newton and Runkle (2009a) 3

(Newton and Runkle, 2009b) was (Newton and Runkle, 2009a, 2009b)



11

2. L AN

B R VN Ry N o
- NNIALUTR AN IATTUTR WA NAY WARSTRAUAELATAINNILAANIA (,) NI LA
wnngn 9 awaull Wesyaadusivianiy 3 Auuan udaldandn “uazatuz” vive “etal.”

- 1anA98 N BIN e HAsWTe LaruINANA AMNAIALNNAY AIUBNA1TE19EY

1
o v G

MdangiIuAumsuINana AURIELATEINIEAANIA WAIRNALLFISN IR FLINTBTR

o

439 UAT/MITATANA WY NABBINAAL Fdatinmu Palma, C.E., Mamon, S.J.B., Rubin, K.N.D. 2009.

1 v
a dAaa & o

- lananIs N assvinniide naNuWASILIn L s AT NN

- 0198193 1NNIN ) e WesyTeuingesnnsans dauansansizanisnndans e lilde
£18989219417 (AN niu EnTatiaansans https://guides.lib.berkeley.edu/bioscience-journal-
abbreviations, https://www.library.caltech.edu/journal-title-abbreviations,

https://images.webofknowledge.com/WOK48B5/help/WOS/A_abrvjt.html Lag

! v 1
a4

https://www.ncbi.nim.nih.gov/nimcatalog/journals/) nstinansanstiulaiizetaaulan il doemia s

q

|
Y v

¥ a (<1 Y o A = a4
-L‘ﬂﬂ’&”lﬁ“ﬂ%‘i'ﬂ\‘iﬂﬁ‘zmﬂL’JU1%[§][§]@Q§‘$HQM AU I NAUAUIAYA

a

pratnegluuunsliauianansansdelszinneng o
1. M9A

1.1 MINAD

Pyl [SIM

d; ¥ dd‘a d; ]
ﬁ@QLLﬁQ.ﬂWWNW.ﬁ]ﬂMU\T . AMTUNNHN. UIA.

PILRNE

a a a a

NINRLINAY, 2545, N1etlsuifiunisgoyideaulutlszma e, nInWmWINAY, NITNINNEATLAY

o

AUNTOL. NFUNNEL.
AWAUNT ANARATT. 2529, N1IATINABLLATILATIZU AN INLNARTUS. TnaRaniiiadatu. NIUNN,
77 WnbLFg e, Wil dsaznzasesil. 2530, ansnnapdngialulsznelne. nsudanig
NHAT, NIENTIUNBATUATAUNTDL DTN,
IneTRIINTARNSINERT (B9FNTHVNT). 2559, dratnaae dns dairdes daides uax
faAa fAne s gialneluandeu. 138 wandwenisiiaw a1in. ngamme,
Morgan, L. 1999. Hydroponic Lettuce Production: A comprehensive, Practical and Scientific
Guide to Commercial Hydroponic Lettuce Production. Casper publication. Australia.

Wyn, J.R.G., Brady, C.G., Speirs, J. 1981. Recent Advances in the Biochemistry of Cereals.

Academic Press. London, UK.
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https://guides.lib.berkeley.edu/bioscience-journal-abbreviations
https://www.library.caltech.edu/journal-title-abbreviations
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¥ 1 dd‘a dl A a dl o
RIATEZNE UNNUN. TRUUIAD, WHATIN X. ATUNNNN. NUIA.
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PRHANE

v
1'% v Aa d

nAusA iFsan, nana tazaanadny. 2550. nalulatiaasutls, Anwaisn 4. duiniuw
NUINENRLNHATANART. NTINN,

= o Aaa o o (2

505 N3y, 1A 04 ues, ARAL 4299099, GFN FURATALL nseA 2TuNaNg. 2560, A35ANEN
veqity, Aurindadt 4. dninfinriumAnenduinemsanans, NPANN.

Association of Official Analytical Chemists. 2000. Official Methods of Analysis, 17" ed. The
Association of Official Analytical Chemists. Gaithersburg, MD, USA.

Strunk, Jr., W., White, E.B. 1979. The Elements of Style, 3 ed. Macmillan. New York, NY, USA.
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1.3 UNANNIUNLIRD

Ubuy:
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1 | (%
' = o A o

v aa o A d‘ a dl d‘q [
BHLLAN. NN, Taunanw. lu: 18 UIHANA (LFTRUNENNT). TAUUIAD, ATINWHN. RIUNNNN.

=PI

RINTA, WY XX—XX.
AL
T grituAa. 2543, *qumuﬁumﬁmmﬁ‘mé”wmmzﬁ”mrﬁwwE'Iqmmsl,umvﬂs’f. T
AU NYAUNUE (UFTUNEN19). WATRERTNTUIUN1TIANIININEINTanUNITd Y
dszwmelne. §1inauneanuailayunisiae. ngaunns, wi 519-603.
Loth, G.R., Hemgesberg, L.B. 1999. How to prepare an electronic version of your article. In:
Jones, B.S., Smith, R.Z. (Eds.). Introduction to the Electronic Age. E- Publishing Inc. New
York, NY, USA, pp. 281-304.

2. 1545
2.1 unANlusaIsNbaNLaa DOI

kv

o)

1 = 6

5 ~ o A Nada o Y i~
BN, UNWUW. TALUNAIN. TALAINTENT. UNWUN: 1a1UUTaLRTNLNANY.

=N

PLRNE
NEEN YNENEY, ANT 89937, 2553. HATaIANIdNTUIRIs R NsRanTsRTEL T LAy

nanARasuanadtuludanlgnihu. csansinenmansinems 41: 213-216.



13

3¢ ganie, 3Ans fiudua, iaslel qiasma, Sladnend vnussemnad. 2558, nsdaiasziennu
NQGET ﬂ@ﬁ?ﬂﬂmﬁquﬁmiumifgguwﬁummfﬂu%ﬂ. 3813AILANTIA 41: 52-58,

5UINT RN, Tedmm] AUAs. 2554. nsAnAnIaNTTRvasalanedmafuasFnfanifinaaNanT
TolafassuTnf. 9N9ANTINLUAZWRAIWN 34: 36-37.

nftuny Junau, UAUD A1AAUEY, Qi Auzlsad, Anunqml ATsewsd, alin adaniansd, dnade
Huua, Uses1u 19AATINT. 2556. BNTNATEIAMNUTNTUALLASTUIANINAANATUANTAY
1alnslalaan Junnsuanfuuazindas. 91sa1smenAansuaznalulad uingnde
NUNENTAN 32: 699-703.

Blanchard, M.G., Runkle, E.S. 2006. Temperature during the day, but not during the night,
controls flowering of Phalaenopsis orchids. J. Exp. Bot. 57: 4043-4049.

Chantiratikul, A., Borisuth, L., Chinrasri, O., Saenthaweesuk, N., Chookhampaeng, S.,
Thosaikham, W., Sriart, N., Chantiratikul, P. 2016. Evaluation of the toxicity of selenium

from hydroponically produced selenium-enriched kale sprout in laying hens. J. Trace

Ele. Med. Biol. 35: 116-121.

2.2 UnAANNIWINTESVINLAY DOI

Pyl [SIM

Fedusise. TR, Teuneana, Tedeansans. DR wauinsiseiaafiunaana. doi: 10.xxx 1ise

doi.org/xxx (ﬂ?iﬁﬂmﬂmﬁ

FINBENN:

Camarda, G., Jirawatcharadech, P., Priestley, R.S., et al. 2019. Antimalarial activity of
primaquine operates via a two—step biochemical relay. Nat. Commun. 10: 1-10.
doi.org/10.1038/s41467-019-11239-0

Costa, B.H.G., de Resende, M.L.V., Monteiro, A.C.A., Ribeiro Junior, P.M., Botelho, D.M.D.S.,
Silva, B.M.D. 2018. Potassium phosphites in the protection of common bean plants
against anthracnose and biochemical defence responses. J. Phytopathol. 166: 95-102.
doi.org/10.1111/jph.12665

Palma, C.E., Mamon, S.J.B., Rubin, K.N.D. 2009. Nutritional composition of three estuarine
bivalve mussels, Perna viridis, Donax cuneatus and Meretrix meretrix. Int. J. Food Sci.

Nutr. 60: 458-463. doi.org/10.1080/09637480701830412
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Spitz, D., Hunter, S. 2005. Contested codes: The social construction of Napster. Inform. Soc. 21:

169-180. doi: 10.1080/01972240490951890

o Y

VNG fnimammé“\‘iﬂqwiﬁ’izuLﬂu%@ﬂﬂm@mwm@ﬁu (A9 u LA Tetiereesans
ﬁﬁﬁ‘ﬁ: https://guides.lib.berkeley.edu/bioscience-journal-abbreviations,
https://www library.caltech.edu/journal-title-abbreviations,
https://images.webofknowledge.com/WOK48B5/help/WOS/A_abrvjt.html wae
https://www.ncbi.nim.nih.gov/nimcatalog/journals/) ﬂ?tﬁ‘ﬁmm’]?ﬁuis\iﬁ?ﬁﬂﬂ'ﬂmﬂ@ﬂﬁ
e )
2.3 unanalunsansiilifiaada
giluu:
Fodusie. DAfns. Tauneana. Fewfuarsans TR inawiwieiaafiunani. doi.orgixxx e
doi: 10.xxx
pinating:
Arakawa, T., Timasheff, S.N. 1982. Stabilization of protein structure by sugars. Biochemistry 21:
6536-6544. doi.org/10.1021/bi00268a033
Myers, N., Mittelmeier, R.A., Mittelmeier, C.G., da Fonseca, G.A.B. Kent, J. 2000. Biodiversity

hotspots for conservation priorities. Nature 403: 853-858. doi.org/10.1038/35002501

3. IneUNUS

el [ISHLTR

|
! e A A

d; ¥ dd‘a J a a & dl a o
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nating:
finda Adehng. 2552, navresatsannannadIamensTLIUuNIIaTIaNeLaLsTnng. Anentinug
Ty, uunanefunERIAans.
Isnaeni, N.F. 2007. Product formulation of pure instant potatoes [(/pomoea batatas (L.) Lam] as
one of staple food diversification. M.Sc. thesis, Faculty of Agricultural Technology, Bogor

Agricultural University. Bogor, Indonesia.
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Pinitpaitoon, S. 2012. Enhancing productivity of red clay soil for maize cropping by organic
fertilizer application in combination with mineral fertilizers. Ph.D. thesis, Graduate

school, Kasetsart University. Bangkok, Thailand.
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unnAnenaenaulagtuenaAIITe. a9uan, uin 15-19.
Shewale, C., Peng, D., Yang, Y. 2010. Anti-oxidative and anti-aging activities of collagen
hydrolysate. In: Proceeding of 3" International Conference on Biomedical Engineering
and Informatics. Yantai, China, pp. 1981-1985.
Vergara, B.S., Patefia, G., Lopez, F.S.S. 1982. Rapid generation advance of rice at the
International Rice Research Institute, IRRI Research Paper Series No. 84. International

Rice Research Institute. Los Barnos, Philippines.
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