nsiseuiisuauninvasiialatadnainuaitsslanlulszwmalne
Comparison of the Qualities of Snakeskin gourami (Trichogaster pectoralis) from

Fish Ponds in Thailand
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Abstract

The comparison of quality of raw, dried and fried gourami fishwas investigated from 5
provinces including Samutprakan, Samutsakhon, Phra Nakhon Si Ayutthaya, Rachaburi,Chachoengsao
and Sa Kaeo. Raw fish from each province was processed into dried gourami fish. Dried gourami fish
meat from Samutpakan province showed highest hardness value when compared with the
other.The amount of protein of dried fish from Chachoengsaoprovince was highest at 46.32%
andthefried gourami fish from Samutprakan and Sa Kaeo presented low content of total fat at
16.57% and 16.23%, respectively. The most of unsaturated fatty acids found from gourami
fisheswere Omega 6 (Linoleic acid and Alpha linolenic acid). Only dried fish and fried fish
fromSamutprakanfound omega-5 (Myristoleic acid). In addition, sensory evaluation from fried fish
fromSamutprakan had highest organoleptic quality which significant difference at p < 0.05

Keywords: gourami fish, sensory, total fat, protein
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Figure 2.1 Hardness of fresh dried and fried gourami fishfromSamutprakan, Samutsakhon, Phra

Nakhon Si Ayutthaya, Rachaburi, Chachoengsao and Sa Kaeo province
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Figure2.2 Protein content of fresh dried and fried gourami fishfromSamutprakan, Samutsakhon, Phra
Nakhon Si Ayutthaya, Rachaburi, Chachoengsao and Sa Kaeo province
Usuneulagiu

PnEanIsNnaeaszsvnUsunaledy nundsunaleduluvaadaveunasdamindalnalAe iy
Fevsunalluiuludovanadnanvosudardmiaiiusunalutulugas 3.62-2.80 Wesdus Usinallusiuluvan

adouantaedfusunaloulugg 5.60-7.39  Wasitua lasusuialvsiuluileovatadnanantiedrdandn

NUUTERIINTTEAUVMAUUNTDA AN 8 UseanT 2563 wi 1127



aunsuTInsiivsinailuiugefigadedawindu 739 Wedlduduazuaadauanifisrvesdaninoysemuing
Uiinadlusutiesigauileifisuiudanindug faiuualutuinty 560 Wedidud uasUsnallusiuludan
adnuanienaniiusunaluiulugig 24.44-16 57 Wasidus lnelaradnunniivenvesdaninaynsaiasi
Uinallusugeiigaileisuiudmindusdstiuimnalusiuyindu 24,44 Wesidud Usinalluhiluvanadauan
Weanenresdminswyiivinnaludiunindu 2178 Wesidud Uanadauaniieinenesdsnineysend
Uinallvsiuiiiy 18.80 Wesidus uwagdanadaunmiivamendaninaymsusnswuiviinalusiutiosdian
daisuiufanindug Ssdaiinaleusiniu 1657 danmd 2.3 Taglutanadafuuaniiaiidnegly
Uandifilusiuuunang LLasLﬁaﬁwmaammuﬂszmumsLL'Uﬁg'Uwaamzﬁﬂ%mmisuﬁul,ﬁugjﬁu 7-23 N33/

100 n5U Hesanunlusivanazmeldseninanssuiunisnentaz dundudnuwnuitusivan

30 - [ Fresh Dried (g Fried

25 4 %

10+

Total fat (%)

Al i N el F

0 |_I_| B

Sumutprakran Sumutsakhon  Ayutthaya Rachaburi  Chachoengsao  Sa Kaeo
Province

Figure 2.3Total fat of fresh dried and fried gourami fishfromSamutprakan, Samutsakhon, Phra
Nakhon Si Ayutthaya, Rachaburi, Chachoengsao and Sa Kaeo provinces
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Table 2.1 Fatty acid of raw gourami fishfromeach province

AynsuINg GHY ML H ayseT  91UY3 AFINT aszuia
Saturated fatty acid (g/100g) 0.849 1.430 0.731 1.560 0.820 0.630
Caprylic acid (C8:0) 0.003 - - - - -
Capric acid (C10:0) 0.002 - 0.010 - - -
Lauric acid (C12:0) 0.004 0.020 0.001 0.030 0.040 -
Myristic acid (C14:0) 0.150 0.130 0.030 0.160 0.090 0.060
Pentadecanoic acid (C15:0) - - - - 0.030
Palmitic acid (C16:0) 0.560 1.080 0.540 1.150 0.540 0.390
Heptadecanoic acid (C17:0) - - - - - 0.030
Stearic acid (C18:0) 0.130 0.200 0.150 0.220 0.150 0.120
Unsaturated fatty acid (g/100g) 1.270 1.470 1.245 1.680 0.790 0.800
Palmitoleic acid (C16:1) 0.120 0.260 0.060 0.340 0.150 0.140
Oleic acid (C18:1,cis-9) 0.500 0.950 0.750 1.040 0.470 0.310
Linoleic acid (C18:2,cis) 0.180 0.210 0.310 0.240 0.120 0.130
Alpha linolenic acid (C18:3n3) 0.040 0.030 0.002 0.040 0.020 0.040
Eicosenoic acid (C20:1) 0.040 0.010 0.040 0.010 0.030 0.030
Arachidonic acid (C20:4n6) 0.000 0.010 - 0.010 - 0.040
Eicosapentaenoic acid (C20:5n3) 0.200 - 0.001 - - 0.030
Erucic acid (C22:1) - - 0.002 - - -
Docosadienoic acid (C22:2) 0.040 - 0.020 - - -
Docosahexaenoic acid (c22:6n3) 0.150 - 0.060 - - 0.080
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Table 2.2 Fatty acid of dried gouramifromeach province

dymsusInig ANIEAT 28581 FIYYT RUTANT aszuin

Saturated fatty acid (g/100g) 3.420 4.180 1.511 2.840 2.970 1.670
Caprylic acid (C8:0) - - - - - -

Capric acid (C10:0) - - 0.010 - - -

Lauric acid (C12:0) 0.070 0.060 0.001 0.050 0.100 0.020
Myristic acid (C14:0) 0.500 0.480 0.070 0.360 0.400 0.170
Pentadecanoic acid (C15:0) 0.080
Heptadecanoic acid (C17:0) 0.070
Palmitic acid (C16:0) 2.360 3.060 1.140 2.080 2.040 1.020
Stearic acid (C18:0) 0.450 0.580 0.290 0.350 0.430 0.300
Arachidic acid (C20:0) - - - - - 0.010
Lignoceric acid (C24:0) 0.040 - - - - -

Unsaturated fatty acid (g/100g) 3.520 4.590 2.430 2.590 3.360 1.390
Myristoleic acid (C14:1) 0.220 - - - - -

Palmitoleic acid (C16:1) 1.130 1.080 0.110 0.700 0.870 -

Oleic acid (C18:1,cis-9) 1.850 2.830 1.640 1.600 1.730 -

Linoleic acid (C18:2,trans) 0.010
Linoleic acid (C18:2,cis) 0.140 0.520 0.490 0.220 0.520 0.310
Alpha linolenic acid (C18:3n3) 0.150 0.130 0.010 0.050 - 0.050
Eicosenoic acid (C20:1) - 0.030 0.060 0.020 0.240 0.010
Eicosadieonoic acid (C20:2) 0.010
Eicosatrienoic acid (C20:3n6) 0.010
Eicosatrienoic acid (C20:3n3) 0.020
Arachidonic acid (C20:4n6) - - - - - 0.100
Eicosapentaenoic acid (C20:5n3) - - 0.010 - - 0.090
Erucic acid (C22:1) - - 0.010 - - -

Docosadienoic acid (C22:2) - - 0.030 - - -

Docosahexaenoic acid (c22:6n3) 0.040 - 0.070 - - 0.830
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Table 2.3 Fatty acid of dried gouramifromeach province

GHY ML H ay5E1 FIYY3 AFINT aszuia

Saturated fatty acid (g/100g) 10.630 7.202 9.660 7.940 3.410
Caprylic acid (C8:0) - - 0.002 - -

Capric acid (C10:0) - - 0.030 - -

Lauric acid (C12:0) 0.090 0.130 0.070 0.120 0.240 0.020
Myristic acid (C14:0) 0.440 0.500 0.200 0.370 0.490 0.110
Pentadecanoic acid (C15:0) 0.050
Palmitic acid (C16:0) 6.270 9.050 6.000 8.430 6.320 2.260
Heptadecanoic acid (C17:0) 0.050
Stearic acid (C18:0) 0.670 0.950 0.900 0.740 0.890 0.730
Arachidic acid (C20:0) 0.050
Behenic acid (C22:0) 0.080
Tricosanoic acid (C23:0) 0.010
Lignoceric acid (C24:0) 0.070 - - - 0.050
Unsaturated fatty acid (g/100g) 11.360 9.764 9.920 9.260 12.550
Myristoleic acid (C14:1) 0.140 - - - -
Palmitoleic acid (C16:1) 0.780 - 0.170 - 0.690 0.220
Oleic acid (C18:1,cis-9) 5.660 8.680 7.380 7.560 6.490 3.520
Linoleic acid (C18:2,cis) 1.440 2.470 1.910 2.220 1.800 7.520
Alpha linolenic acid (C18:3n3) 0.180 0.210 0.020 0.120 - 0.470
Eicosenoic acid (C20:1) - - 0.110 0.020 0.280 0.460
Eicosadieonoic acid (C20:2) 0.010
Eicosatrienoic acid (C20:3n6) 0.010
Eicosatrienoic acid (C20:3n3) 0.020
Arachidonic acid (C20:4n6) - - - - - 0.090
Eicosapentaenoic acid (C20:5n3) - - 0.004 - - 0.070
Erucic acid (C22:1) - - 0.030 - -
Docosadienoic acid (C22:2) - - 0.050 - -
Docosahexaenoic acid (c22:6n3) 0.080 - 0.090 - - 0.160
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Table 2.4 Sensory evaluation of fried gouramifromeach province
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Abstract

Species and distribution of cephalopod paralarvae in the Gulf of Thailand were investigated.
The samples were collected by oblique tow of bongo net at mesh size 500 pm. for 30 minutes.
Water depth in this gulf is ranged between 20.8-76.3 m. Survey was conducted using M.V. SEAFDEC
2 Vesselduring 17 August — 18 October 2018. The specimens of cephalopod paralarvae were found
41from73 sampling stations and the total amount was 79 individuals which was classified into 3
families namely;1)Octopodidae, 2) Loliginidae and 3) Enoploteuthidae. The most abundant was
Octopodidae with highest number of 65 individuals while both Loliginidae and Enoploteuthidae
were discovered equally as 7 individuals. The highest number of individuals was found in station59
accounting for 3 families. There were at least 8 individuals in which composed of Octopodidae,
Loliginidae and Enoploteuthidae for 5, 2 and 1 individuals respectively. Station 10 was revealed the
highest octopus paralarvae followed by stationd9 and26that found as 6,5 and 4 individual
srespectively. The abundance of cephalopod paralarvaewere 0 to 36 specimens/1,000 m’,

Keywords: Cephalopods, paralarvae, Species and Distribution, M.V. SEAFDEC 2
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ufinvideuamiindudniiifinuuninszaneegludmeawinty Sadudeitioglungudeatur
wos osniidedeusuiiaimantle) unsily (radula) uagiwien (gill) (a5aAIuazAelg, 2550; 9578, 2558)
Jamifinuninsznseglunsianuniniasng 4 vedan fimsmenuiamiindidunusagldiumsdedoudn
flaitfornd1 1,000 wia (Roper et al, 1984) Tutssnalnedsenuhilamindnuistsenlng wnagms
w3Tin wazilanziasuniiu wmaynsduie saudulivesndn 116 wlia (Nabhitabhataet  al,, 2019)
windurdafimuiamgluilemlnediuau 11 sia wuameimaadumitu 13 ia waswuiiilienlnowas
Hanziadunnsiu 56 via(asae, 2558; Nabhitabhat et al., 2009)

vamiinidudnfihifmauen menautugifisannisfimadiugiumads nmanaiuginulneily
dunswauiusnsludosuufaveunads vimnldldfunswanivindevesnaiudrneneosals
melu 1 #aniviennnivsidtususiavesuamiin taeldanmsoutseandu 2 nau téud 1iRea (single
ege) wazlisIu (aggregate egg) (9578, 2558) Qﬂwﬁﬂi’aﬁiauﬁﬁﬂaaﬂmﬂiﬁzj%ﬁgﬂ'ﬁ"}q LA NYULARIEARY
fuvie wil wagiddminldiungnuiintogoudn “Paralarva” wargnuiinagiamnauiisusaviloutuiousl
m'alﬂimalﬂﬁﬂWSLﬂﬁﬂuLLUaﬂgﬂﬁﬂﬂ (Boletzky, 1974; Boyle and Rodhouse, 2005)

3t uazAne (2556) lasgnunisunsnszatewazanuynyuvesgnuiinjegeulusnilnglasise
81579 M.V.SEAFDEC  seminaudl 14 fluiew — 12 wwieu w.a.2556 laglfiadosdiegsanunasineunuy

Ul YuIAdUHIuAUINAIe 55 lwuRuns au1an1 330 luaseu aintulkuadeseniaunauieniudn 5
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waswmiofuriemzia tuaan 30 wrft awnsasavsiniiegagnuiintodou 16 2 29d fo 29d
Enoploteuthidae wag33d Octopodidae wugnniniggeusuiu 19 anil naaniifidsiananun 45
a0l

nsfnwmiafununudeyafsituriauaznisuninszasvasgnudnluiiuilnedsdegesn
$10 esandinnsiidnimnisivhnsdnuludesinanndeudslos il 1ud we. 2561 gudiauinis

Uszuanaaldenstuaanidesld (SEAFDEC) Toanvinlasanisdrsiasninedu sadulanianflunisaneinas
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Wuteyaierfusiiawaznisunsnszatevesgnuiniegeuludiuiilne welddudeyaiiugiuieadu
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ningnsdniuiveslseinelng nasnauaiuisaditeyaluussendldifeadunisivuauinsn1snisiy
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N3nensanIivelnglalusuas

auUNIalLaEIBNT

i sgnviinugouseiedesiieguainunasineunuuuedls vunn 500 luaseu anly
wundssnithauiannudn 5 weswieiuremsia (unan 30 wifl Tneide MV.SEAFDEC 2 sewing
Yudl 17 Aaau 9 18 patau WA 2561 Swauvieau 73 anndl (Figure 1) mawfudoyagnviinogouuts
mMafiudiegaeanidu 5 9ae oA d2sil 1 seminetuil 17-26 Aneu w.a2561 Audiunisdisiaaniii 1-
13 92971 2 sgwineTudl 27 Aaman Ga 7 Augieu 12561 dudunisdisieanifl 14-29 9297 3 s3min
Fuil 8-16 fugngu 1A, 2561 Afiunsdrsaanii 30-41 9297 4 sewineduil 17-25 Fugou w.e. 2561
Fuflunsdsaantiifl 41-49 uazanedl 5 seineuil 26 fugneu s 16 nateau w.e. 2561 dudun1sdina
AeNiif 50-73

MntuiideggnuiinegeuitlfiAuinulutheninwvanmilesundu arandudu 10 % uawih

NAULNTMUNTIR LALIAVUIN Bl AAIVINUIAIEATNINZLE ALUTEUS UMINYIBBLNBATANERS Aoty
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Figure 1 Surveyed stations around the Gulf of Thailand.
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HALAZIATAINANITNARDY
nsfnwvlanaznisunsnszaievesgniiintegeulusnlveliinisinuasiivdeyanmniniives
1 = 14 ! a [ ! I 1 | Ao 14 I L3 %:’
wiavannil taun aaumll AMAN wazA1Audunsa-ag (Table 1) Addalaeglunuaiuinsgiuvesun
neia Wnenuiusueinedian sungivesdads 29.24 sarwalled AMAN 31.77 psukazAIAIIY
Junsn-ang 8.15 Apudniiegsening 20.8-76.3 Wns BATIZInAIANYNgNTesgniinTageu wuin i

ARG 0 19 36 Aare 1,000 gNUIANLIAT
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Table 1 Position and water quality of each surveyed station.

Position for Bongo net

Water quality (5 m. above surface)

Station
Latitude Longitude Temp. (C)  Salinity (psu) pH Depth (m)
1 13°10.278'N 100°17.161'E 29.07 26.71 - 20.8
2 13°09.570"N 100°41.039'E 28.66 2771 8.30 23.0
3 12°43.325'N 100°13.849'E 28.96 30.71 8.09 23.9
q 12°44.124'N 100°38.750'E 28.75 28.90 8.16 29.0
5 12°20.810"N 100°13.246'E 28.59 31.90 7.98 33,0
6 12°14.898'N 100°45.399'E 28.21 31.96 8.17 29.5
7 12°15.350"N 101°10.026'E 28.42 32.13 8.16 32.8
8 12°14.799'N 101°45.421'E 28.37 32.36 8.20 30.2
9 11°45312'N 100°17.767'E 28.65 2171 8.19 41.0
10 11°44.815'N 100°45.473'E 28.39 32.89 8.28 44.0
11 11°45.220"N 101°17.434'E 28.51 32.60 8.25 57.0
12 11°44.785'N 101°45.456'E 28.42 28.21 8.22 56.4
13 11°45.089'N 102°15.207'E 28.52 28.34 8.22 46.0
14 11°14.934'N 99°45.259"E - 32.21 7.86 42.0
15 11°14.886'N 100°15.345'E 28.79 31.76 8.13 518
16 11°15.140"N 100°45.027'E 28.94 32.32 - 54.7
17 11°14.919'N 101°05.402'E 28.61 31.27 8.06 583
18 10°45.143"N 99°45568'E 29.42 32.87 8.14 50.2
19 10°45.259'N 100°15.418'E 29.05 32.49 - 57.0
20 10°45.117'N 100°45.668'E 28.84 32.44 8.08 62.0
21 10°44.874'N 101°05.391'E 29.06 31.47 8.16 67.0
22 10°23.900"N 99°40.423'E 29.50 32.78 8.19 468
23 10°12.944"N 100°13.908'E 29.30 32.66 8.02 54.0
24 10°12.297'N 100°45.923'E 29.37 32.60 8.15 66.4
25 10°12.373'N 101°05.223'E 28.90 31.91 7.89 70.0
26 09°53.787'N 99°34.416'E 29.01 33.11 8.07 27.6
27 09°46.475'N 100°16.480"E 29.44 32.55 8.07 30.4
28 09°46.526'N 100°46.314'E 29.45 32.70 7.80 60.4
29 09°46.470'N 101°05.134'E 29.23 32.40 7.97 68.0
30 07°14.388'N 100°15.753'E 29.42 32.75 8.08 30.2
31 09°15.512'N 100°43.456'E 29.65 32.46 8.19 39.0



Position for Bongo net

Water quality (5 m. above surface)

Station
Latitude Longitude Temp. (C)  Salinity (psu) pH Depth (m)
32 09°14.964'N 101°04.926'E 29.77 32.38 8.22 60.0
33 08°43.787'N 100°19.030'E 29.97 32.82 8.19 24.0
34 08°43.794'N 100°48.759'E 29.50 32.18 8.22 35.0
35 08°43.885'N 101°04.754'E 29.63 32.36 8.22 53.0
36 08°17.353'N 100°43.873'E 29.53 32.42 8.18 28.4
37 08°17.072'N 101°03.473'E 29.70 32.35 8.20 46.0
38 08°13.497'N 101°39.330'E 29.06 32.44 8.21 60.0
39 08°24.175'N 102°01.070'E 29.41 32.48 8.20 763
40 07°43.973'N 100°46.305'E 29.83 32.51 8.19 27.0
a1 07°44.678'N 101°16.683'E 29.41 32.34 8.22 49.5
42 07°44.027'N 101°44.912'E 29.11 32.34 8.14 58.0
43 07°a4.544'N 102°10.586'E 28.88 32.47 8.15 70.0
aa 07°15.122'N 102°39.775'E 29.00 32.48 8.15 535
a5 07°15.236'N 100°49.485'E 29.08 32.49 8.13 23.0
46 07°15.384'N 101°19.606'E 29.44 32.33 8.13 42.0
a7 07°14.401'N 101°45.616'E 29.40 32.40 8.16 50.9
48 07°14.668'N 102°15.784'E 29.40 32.41 8.16 51.9
49 06°44.219'N 102°14.323'E 29.09 32.47 8.17 50.2
50 11°13.82'N 102°49.94'€ 30.11 30.35 8.13 31.0
51 10°52.80'N 102°40.38'E 29.89 31.49 8.14 46.0
52 10°59.98'N 102°56.84'E 30.04 31.21 8.14 29.0
53 10°40.01'N 102°25.52"E 29.90 32.35 8.18 64.0
54 10°40.42'N 102°39.88'E 29.63 31.47 8.18 53.0
55 10°40.40'N 103°00.06"E 29.90 29.63 8.14 34.0
56 10°34.74'N 103°07.79'E 29.70 32.07 8.10 28.0
57 10°18.88'N 102°20.77'E 29.43 32.35 8.16 67.0
58 10°20.72'N 102°40.61"E 29.52 31.65 8.14 58.0
59 10°20.54'N 103°00.91"E 29.74 31.39 8.15 38.0
60 10°25.75'N 103°20.81"E 29.48 31.84 8.11 26.0
61 10°22.59'N 103°36.71'E 29.07 32.28 8.20 26.0
62 10°00.20'N 101°59.32'E 29.22 32.20 8.13 75.0
63 9°9.91'N 102°19.60'E 29.26 31.96 8.14 69.0
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Position for Bongo net Water quality (5 m. above surface)

Station
Latitude Longitude Temp. (C)  Salinity (psu) pH Depth (m)
64 9°59.79'N 102°40.27"E 29.78 31.56 8.20 56.0
65 9°59.96'N 102°59.82'E 29.41 31.89 8.21 39.0
66 9°39.96'N 102°00.74'E 29.15 32.03 8.14 73.0
67 9°40.26'N 102°19.56"E 29.31 31.44 8.10 70.0
68 9°41.73'N 102°38.79'E 29.41 31.74 8.20 59.0
69 9°39.82'N 103°00.48'E 29.49 31.95 8.20 52.0
70 9°20.44'N 102°01.39'E 29.45 31.73 8.20 75.0
71 9°19.60'N 102°19.07"E 29.18 32.13 8.21 70.0
72 9°19.66'N 102°40.01"E 29.14 31.90 8.22 65.0
73 9°05.04'N 102°26.17'E 29.13 32.05 8.21 69.0

msAnwrdanaznisininszaevosaminuinuenlne 1nei3ed1579 MV.SEAFDEC 2 sewin
Yuit sswrinetudl 17 Aonau 89 18 ganan wa. 2561 $1uau 73 annil AseunguLTiiivesUsEMAlne
uazdsmmaduysn wuh ansnsonvnugnuiinteseuldamare @ Slamdnundnszaieegly 3 29
lAuA9A Octopodidaeduin 65 @ 29A Loliginidaednuau 767 way9d Enoploteuthidaednuwau 7 67

nszagegmluluiungilnendiiun1sdnwidisg fall

197 Octopodidae

anwazAU fie 81617 (mantle) Adege LT (finless) druiuwaradndeudniu Juga (sucker)
=] v = ! v
Seailu 2 uad vuLIULAAZIEY

31NN1381593NUAI8E191U9A OctopodidaednuIusniiandl 65  AIAUEIMLULARDETENINN
0.31-4.63 (1.37+0.81) fadluns nsduunnguuamiinaiefinuainnisdrsvtuasstianunsouseaniaiiu 3

¥iln fie Octopodsp,1, Octopod sp.2 kazOctopod sp.3 InganfuanuaeInuiuN18uen WU JUNTIHAL

(%
U v v ¥

Auniareudng (chromatophores) 7inszantauuuay Wi @18 MsnuuLLassuavesgnuiinaleJesou

ANNYNVBINYY UagduIudugauuuau (Figures 2-4)

Figure 2 Octopus’s paralarva species 1; a dorsal side, b ventral side. (scale bar = 1cm)
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FiguredOctopus’s paralarva species 3; a dorsal side, b ventral side.(scale bar = 1cm)

29 Loliginidae
AWMLY AFINTINTIULN a'ausuaamﬁL?jaﬁumﬂﬂﬂqumamﬁwm ASUUTLIUAIUYTINEYRIAAY
wruwsiaziduivunnmenlsivindu Unfuuugil 4 asBusniningdu q dhuazdiusnoonainiu
nMsdrTanufeenslusd Loliginidaed uusnniigadl 7 ¢ awnsadiuuneenldiiu 2 ana
lawn gnuiinnaleueau Uroteuthis  sp.(Figure5)Aauenikuulinegsening 0.90-2.83 (1.84+0.79)
fadiuns uazgnuilnveuiveau Sepioteuthislessoniana(Figure  6)ANNE1IUNULAADE T¥1TI191.81-5.04

(3.43+2.28) TaALUNT

a —
|

Figure5Squid’s paralarva species 2; a dorsal side, b ventral side.(scale bar = 1cm)
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Figure6Bigfin reef squid’s paralarva species 2; a dorsal side, b ventral side.(scale bar =

1cm)

197 Enoploteuthidae

ANWYAULLAY FIUMILALANR

N30 MLUUTIINANM 113 Laa1AY WUTIWWNSEY 7 M Anueuiufaegsening 0.92-2.84

(1.99+0.70) Hadwns anunsadwuntaluana Enoploteuthis sp.(Figure 7).

Figure7Oceanic squid’s paralarva species 2; a dorsal side, b ventral side.(scale bar = 1cm)

weneenNiu lifllgevuni efeizasnauasisad(photophores) wu

n1sunsnIzatevesgnuineseuluudazisduazdruiuiinuluaniieng q udazgraninisiiu

feg1sanunsaasurelanemalull (Table 2)

Table 2 Species and distribution of cephalopod paralarvae in each station

Station Family Species No.
Leg.1 6,10,11,12,13 Octopodidae sp.1 11
11,12 sp.2 3
Leg.2 14,16,26,27 Octopodidae sp.1 8
15,16 sp.2 2
15 Enoploteuthidae Enoploteuthis sp. 1
Leg.3 30,31,33,36,40 Octopodidae sp.1 7
37 sp.3 1
32,40 Loliginidae Uroteuthis sp. 3
29 Enoploteuthidae Enoploteuthis sp. 1
Leg.d 44,47,49 Octopodidae sp.1 6
49 sp.2 2
45 Loliginidae Sepioteuthislessoniana 1
37,48 Enoploteuthidae Enoploteuthis sp. 2
NuUssAnMsIETuTRuuIsau adel 8 Usednd 2563 Wi 1142



Leg.5 50-52,54-59,61-63,65-68 Octopodidae sp.1 25

59-60 Loliginidae Uroteuthis sp. 3
73 Sepioteuthislessoniana 1
56,59,66 Enoploteuthidae Enoploteuthis sp. 3

Collins et al. (2002) na1vinmsAnwanuiinivgeuluusaziiunaiusausuanianiugaANaLy el
WAENITHNINTENE aansariibailaestisvesdailunguiianlulglunisivuauleuiewasnisusnis

[

fan1slueuian uenainiinisdnwiierfurdauaznisuninszanevesgnuiintoseuddiaudfysde
miﬁﬂmmaﬁm%’ﬁwmLLazﬁLaﬂiwm‘uaaﬁmiﬁﬂﬂdmamﬁﬂ%ﬂ51’1EJ (Rodhouse et al., 2001)

3l wazA (2556) Sreunsdnagnuiiniegeulugnilne lagise M.V.SEAFDEC Tullw.a. 2556
Wudwﬁgﬂmﬁﬂi’aéauﬁLLwéﬂizawaiuéﬂalmaﬁwuau 2 29 lAun 29A Octopodidaellaza9d Enoploteuthidae
feaonndeaty Jivaluk (2001) Tisrssuiinssiuunsinvesgnniinteseulunuhlneaunsansgyinld
Aoudeen agslsfinulainisfinwgnuiiniegeulusialng U a.A.1995-1996 uagldauisnsiusiunag
uuniinvesgnuiiniuseuls 5 ana 6 vila laun idiosepius  sp., Sepiolatrirostrata, Loligo  sp.,
Abraliaarmata, Octopus sp.1, wag Octopus sp.2.

Thapthim (2002) ieuNsdTIvgnuiiniegeuusnamaiuld lnga1unsasiusiuiegsgnuin
Sygouldnanua 152 #1 wazaruisasiwunoonldifu 9 194 laun 196 Enoploteuthidae, 294
Ommatrephidae, 396 Octopodidae, 29 Loliginidae, 296 Cranchiidae, 296 Sepiolidae, 96
Octopoteuthidae, 296 OnychoteuthidaeLLaz’Nﬁ Gonatidae

msfnwgnuiinfeseulundsiiaunsanunufogagnuiinteseuldsmiu 3 1 6 vin wadu
29# Octopodidaed iy 3 win 33 Loliginidaes1uin 2 ¥iln waza3d Enoploteuthidaes iy 1 viin 3
Sofnsanndnu uazelinvesuawmiinfinusmenuluuiwesussmdlneuda duihmssusuieds
Tundsiigmusegnosgnuiinfoseu  Tuduuiireudnelies  atloradlesanuamiinlutssmelnediy
Imijﬂuﬂzjuﬁmﬁ’sﬂuﬁuu%L’mﬂﬂEJE'Jw%aU'%Lumﬁﬁﬂﬂﬁﬂﬂ’ﬂ (@579, 2558) $tNnLenansTisTIUTILTIAUDs
Yamilnfinuluthuilng wuin efisvesamiinfinuluiuiienlvedninaiduvamiinfinuunsnszanely

Usiuaneils (Nabhitabhatet al., 2009; Nabhitabhataet al.,, 2019)a31jy nsidenfiuilunisifiusiusy

= &,

o 1 a do & a =3 Y ' &
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Abstract

Artisanal fishing in Bandon Bay, Surat Thani province seems to be decline overtime at present. It
is likely a consequence of some factors influenced the decision to continue the artisanal fishing in the
future in this area. Thus, this study aimed to seek for effective factors affected the survival of artisanal
fishing in Bandon Bay. Random sampling was selected for 344 samples based on snowball method from
the total of 1,204 households. Artisanal fishing households were analyzed through semi-interview and
questionnaires and key informants were household leaders. Whereas, in-depth interview was applied to
community leaders and district fishery biologists. Binary Logistic Regression was used for statistical
analysis. The findings of the study resulted that three of each internal and external factors have
significantly influenced at significant level 0.05 to the survival of artisanal fishing in Bandon Bay. In this
case study, the strongly influence of internal factors were 1) capability in transferring knowledge of
artisanal fishing from generation to generation; 2) frequency of catching aquatic animals 3) attitude
about artisanal fishing conservation. Meanwhile, the strongly influence of external factors were 1)
cancellation of some local fishing equipment following the royal enactment in B.E. 2558; 2) waste water
3) prosperity of aquatic animal resources.

Keywords: ARTISANAL FISHING/COASTAL FISHERY / SMALL SCALE FISHERY / BANDON BAY
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Table 3 Results of regression equation of internal factors affected the survival of artisanal fishing in

Bandon bay
Internal Factors B S.E. Wald df p-value Exp(B)
Stepla X4 -.352 .347 1.028 1 311 .703
Xy -.587 323 3.311 1 .069 .556
X3 .255 .298 133 1 392 1.291
Xa .593 .565 1.102 1 .294 1.810
Xs 137 .343 161 1 .688 1.147
Xe 137 .528 1.945 1 163 2.089
X5 .906 .387 5.473 1 .019* 2.474
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Table 3 Results of regression equation of internal factors affected the survival of artisanal fishing in

Bandon bay

Internal Factors B S.E. Wald df p-value Exp(B)
Xs 3.364 752 20.013 1 .000* 28.909
X -.001 344 .0003 1 997 .999
X10 1.417 .646 4.815 1 .028* 4.125
X11 -1.084 .755 2.059 1 151 .338
X1z -394 376 1.100 1 294 674
X3 -.686 .383 3.210 1 073 504
Xia -.245 224 1.189 1 276 .783
Xis 165 .282 .345 1 557 1.180
Constant -5.759 3.430 2.819 1 .093 .003
*P <0.05
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Table 4Results of regression equation of external factors affected the survival of artisanal fishing in

Bandon bay
Uadenteuan B S.E. Wald df p-value Exp(B)
Step 1° X6 ~.559 292 3.668 1 055 572
Xi7 1.396 .498 7.862 1 .005% 4.040
X8 .387 315 1.509 1 219 1.472
Xi9 .069 246 .078 1 .780 1.071
Xoo -.849 .390 4.750 1 .029*% 428
X1 .382 364 1.103 1 .294 1.465
Xoo =227 .287 623 1 .430 197
Xo3 .609 257 5.614 1 .018* 1.838
Constant -6.586 2.899 5.160 1 .023 .001
*P< 0.05
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Product development of rice cracker supplement with cricket powder
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Abstract
This research studies the development of rice cracker supplement with cricket powder.
The ratio of cricket powder at 5 levels is 0, 5, 10, 15 and 20 percent. Chemical and physical
properties were analyzed and the sensory quality was analyzed using the 9 Point Hedonic Scale
method. The results showed that the increased ratio of cricket powder supplementation had a
higher effect on the protein content and moisture content in the rice cracker. The expansion ratio
of the rice cracker decreased, increased hardness. Redness value (a *), yellowness (b *), brightness
(L *) and protein content tended to increase with the amount of cricket powder at each level.
Sensory evaluation quality of rice cracker products at different cricket powder content. The results
showed that the rice cracker was added to cricket powder at a level of 5 percent. The panelists
rated their greatest preference on a medium like scale.

Keyword: Cricket, Cricket powder, Rice cracker
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Figure 1 Color measurement position L*¥a*b* on rice cracker plate.
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Figure 2 Cricket powder

Table 1 Colour values of rice cracker products at different cricket powder content.

Cricket Colour values
powder L* a* b*
content Before After baking Before After Before After
(%) baking baking baking baking baking
0 21.60+0.73° 38574037 0.30+0.07° 3.73:020° 4.35+0.04°  11.53+0.09°
5 19.50+059° 38.09+0.64° 1.31+0.10° 2.49+0.08° 4.82+0.33"  9.95+0.13
10 1751+1.11°  37.82+¢027° 150+0.46° 1.86+0.41° 5474175  7.67+0.07°
15 16.73+0.69°  34.32+0.49° 1.72+0.12° 1.80+0.70° 5.94+0.20°  7.47+0.12°
20 16.56+0.07° 32.63+0.49° 1.87+0.36" 131+0.10°  6.0340.38"  7.230.09°

*® Means within a column under each factor, means followed by a same letter are not significantly difference at

the 5% level.

N R Y

=20

Figure 3 Color of rice cracker supplement with cricket powder
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Table 2 The physical properties of rice cracker products at different cricket powder content.

Cricket powder content Expansion ratio Hardness value
(%) (times) (N)
0 3.20+0.01° 61.16+22.93
5 3.01+0.02° 65.33+19.60"
10 2.85+0.01° 69.66+24.14°
15 2.62+0.01° 94.16+44.78"
20 2.42+0.05 94.66+36.96"

a

"> Means within a column and row under each factor, means followed by a same letter are not significantly
difference at the 5% level.
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Imgnsmuauiiaauwlainiy 61.16 Tdu araudsvomAnfuridiAnannisnosivesdnfusifitidi
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Table 3 The chemical properties of rice cracker products at different cricket powder content.

Cricket powder content(%) ay Moisture Content (% d.b.)
0 0.36+0.01° 3.6910.35b
5 0.38+0.01° 3.78+0.14°
10 0.51+0.01" 3.8510.09IO
15 0.47+0.01° 4.1210.96b
20 0.49:0.01° 5.65+0.96°

*® Means within a column under each factor, means followed by a same letter are not significantly difference at

the 5% level.
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Figure 4 sensory evaluation qualities of rice cracker products at different cricket powder content.

MnmsAnwfmumansusidnisuiniasuns adadefinnsanfnuaindiueiiuaznigam
wui nMaadursdmielusedud 5 Wesidud Sannmdiunsnesi mnuuds Indldsstuansauauann
fian waramnMMIUssueUsraduia anduslnaunniian daiudidelslddadensdnfusitinioy
Tasunssainluseduil 5 Wesidud lunisinwasduszneuniaedl Uinmdad uass wazudum
QAunIdvavmelunandtoel

psdtsznaunaeTivssdninsidnnieuiniaiundwinlugasmuny wagnaiuTuumdsie

Tusgau 5 Wosidud wuiivsunu 1 TUshu wagludulinuunnarsiuedsiidedrAnieana (p<0.05)

a1 5[’9/& U L3

Aananslun1san 4 WelinsiiuredwisndaalindndaaiinanieuindauaInalnsuInI SNty 1Wedn

< 3

TudaSalAuTunalusiu 18.6 Wesigud (@1innsueudunsenseassaeay, 2554) WelaSuneImsn

= 1

TundndanirunsuinlulTununadulsdmalialusaulundndaniiunsuinmudunuaiu uag

a A

& 1 a a6 1 1 1 1% = a al <@ 1 v
JINIANAIUVDIETDUUNIY LTU LWITIHANE Usznauluse Inunadeu lodeu lolefu wavwan Wunu

(%
v =%

AUV TARAR A U TUS LA TLANTU (AN5199 4)

Table 4 Chemical compositions of rice cracker products at different cricket powder content.

Cricket powder content Chemical compositions (%)
(%) Ash Protein Fat
0 0.74+0.11° 5.590.09° 0.700.05"
5 0.88+0.07° 7.77+0.09° 0.88+0.07"

" Means within a column under each factor, means followed by a same letter are not significantly difference at

the 5% level.

NUUTERIINTTEAUVMAUUNTDA AN 8 UseanT 2563 Wi 1166



¥
a o

N1SANEIUTNINRAUNIINMINA USHaudad uazsn YasnaningidnanIeudnaasaunedwmsn Tusemdng

A1 AUSNEN

N15ANYIUSUIUIRUNS SNINUAVDINAN A UNT1INTBUINNASTUNIIINT AlUTENININITAUSNE 1

9

Wou wuidn fdruiugdunidianuatesnin 25 lalad udulumuuiasgiunisndngusy (Uue.) 909
nansaaidn3eudn Usnadaduazsiveawdndunidnanisuinaiunsdotaluseninenisiiusne 1
Wau wud Bdnuladuazsidosndn 100 laladl dadulumuunsgiunandusiguou (un.) 1143/2549

YRINANAUNTIINTEUINT (FUNNUNIRTTIURENTUINRNEIMNTTY, 2549)

Table 5 The microbiological quality of rice cracker products storage at room temperature (29-32 °C)

Cricket powder content (%)

Storage date  Total plate count (CFU/g) Yeast and mold content (CFU/g)
(day) 0% 5% 0% 5%
0 < 25 <25 < 100 < 100
7 < 25 <25 < 100 < 100
14 < 25 <25 < 100 < 100
21 < 25 <25 < 100 < 100
28 < 25 <25 < 100 < 100
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of Drinking Yogurt from Purple Waxy Corn
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Abstract

Objective of this research is to develop a drinking yogurt from purple waxy cornfrom purple
waxy corn yogurt made from purple waxy corn milk withthe ratio of corn kernels: water at different
ratios of 1:1, 1:2, 1:3 and 1:4 were then used for chemical analysis also, sensory evaluation by the 9-
point Hedonic scale method. The results found that yogurtwas produced from purple waxy corn
can undergo a very good fermentation process. Moreover, drinking purple waxy corn yogurt formula
1:1 had the highest total phenolic content (3.23 mg GAE/100¢) and antioxidant capacity (30.17
%Inhibition). In addition, the results of the evaluation of the sensory properties of drinking yogurt
which found that drinking purple waxy corn yogurt formula 1:1 (pH; 3.93, titratable acidity; 0.45
%lactic acid, total soluble solid; 15.32°Brix) was accepted by consumers not different from
controlled formula which the highest overall preference score.

Keywords: Drinking Yogurt, Yogurt, Purple Waxy Corn, Antioxidant
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valudiunén 49 Auiln Waen warlvy asviliiviuiaasueulnleenduiinauy udimndrululy

£%

D,

Usglovillneuussuilundndngionsvlsvanssiia wuidilne wudilne wasdralnaveanseu an

q

o [

waztAn WusuanauUsylevivesunusmdennuuarilnadrandeddininanuiiuiiediu euided

=f Aov & A

dtnguszasdiiefnuinisihdnlnedramideddindssuiluundsomdoududazdudnmadonnis

Infuguslan BnnaitariuauvaINa1eveRanfasiLUssUinInIngiunelulseina awnsaliiuyaen

wazdadunsiiuamaslasuinisligsdusnee

¢ ad
aunIULALITNS
nsaseudIuntlnad1amitendiog
Flnatnileddiaaeiugdinmiuidsseznalunisiuies 20 Jundwmaunasdeaunain

v 6

AugIdeUTUUTIRUg v N 19N wR sEEu uminerdeveunnudmsunisnaniiuudilnatmileddieg
wsnLUawNIBvesd I uarasya (2552) ngiladnilnatuvilerdinsauiilnelugn nduianiy
HaNiunudnsIduvesilnatmdeddieuingnsidy 1:11:21:3 uag1:4 ngmdnsausuing

(n¥u: Taddns) thundu ntunsedeusiu uasthlumaeslsdnaaumall 63 ssrwaded wiu 30 unil
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nswanlefsadirlnadnamtedtog

thiusdnlnadrmdediduuiasshmdumnautuumm e waefadonamsd (oid
FA5IINYIF) wagyinsnanleiiindlnad1imiderFiedauuainuisvesdns s uazesya (2552)
ansunspudniuRanleRiauaniined 1 letihusdninadimiddsinanldlusnsdusig q
wnanfuumsdosar 9 warihniadosay 4 Ghudndeuiuing) vuvhniswianeslsdfigungd 63 sam
wandeafuna 30 Wil uavanguvndasszana 40-45 ssrwaiBoa widuAuiuto ABT-3 (YoFlex®:
ABT-3, CHR HANSEN, Denmark) Yozas 0.02 (1wtindeusuins) ﬁﬂﬂﬂmﬁqmmﬁ 43 IFLTRLTYd

uUNTERlaAInidlan pH Uszanad 4.4-4.5 azlalaifsatnluatrunierdiiansldlunisdnwdely

Table 1 Ingredients for yogurt production

Purple waxy Yogurt
Formula Cow’s milk(g) Milk powder(g) Sugar (g)
corn milk(g) culture(g)
Y-control 87.00 - 9.00 4.00 0.02
Y-1:1 - 87.00 9.00 4.00 0.02
Y-1:2 - 87.00 9.00 4.00 0.02
Y-1:3 - 87.00 9.00 4.00 0.02
Y-1:4 - 87.00 9.00 4.00 0.02

note: Y = Yogurt, Y-control = cow’s milk yogurt

mMsAnensaaauLIsmSaRNnt ULt TadwileaFaing

tladdaiuadnlnadamidediag swanduuniodninadmiending faulamisves
1390 uarosya (2552) latnidouaundudu (60°Brix) fevar 7 wavihiosay 43 wwaufuleidn
ihudrlnadnieaiheily gasnesgudmusdauaismoufunaniiinised 2 mnduiilulely
uwes Meausa 1,600 rpm Hunan1o mﬂ%l@fuuLU%UdW%@MﬁmﬁLa%uﬁﬂ’ﬂwmﬁnmﬁmﬁmmiﬁﬂﬁ
YINaaRn (High Density Polyethylene, HDPE) Lﬁuﬁqmmﬁ 4 erLalged

Table 2 Ingredients for drinking yogurt production

Formula  Cow’s milk yogurt(g) Purple waxy corn milk yogurt(g)  Syrup (g)  Water (g)

D-control 50.00 (Y-control) - 7.00 43.00
D-1:1 - 50.00 (Y-1:1) 7.00 43.00
D-1:2 - 50.00 (Y-1:2) 7.00 43.00
D-1:3 - 50.00 (Y-1:3) 7.00 43.00
D-1:4 - 50.00 (Y-1:4) 7.00 43.00

Note: D = Drinking yogurt, D-control=cow’s milk drinking yogurt
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nsinA1nuTUnIA-A1e (pH) i
msdusiegnsleiisnusasansuninaziaianudunsa-i densesinaiaudunsn-nng (pH

meter) (Sartorius, Docu-pH)

Usinuvasudaiiazangldvianun (Total Soluble Solid, TSS)
nsduimegtleisnusasgnsuninssiaUsinaewdiasaislivmunmeiesesinaiua

vosudefiazansla@vanun (Pocket refractometer) (ATAGO, PAL-3)

nsinArudunInaINn1slnmse (Titratable acidity, TA)

5

Inen1sduiiegaleiidn 2 nu LaTeemeIngy 30 dadanseailusdunaudusiaimes 3-5

L=

ven wdlmnsaduansazarenmsgulededlansenlen (NaOH) aududu 0.1 N ufsgagh Jud

9

Usnnsvesansavaneluieulansonled uddnnaulesidudannuilunsniingns lnedunaniisuiune

kaAfn (AOAC, 2000) A9aUNIS

AAMULTUNIAINNISLIINTH (%) = (AUTUTUYDT NaOH x USu1asuad NaOH x 0.09 x100)/

UTuInsieen (unewg 0.09 A9 milliequivalent weightvainsnuansin)

AnsRUsUE1sUsEnauiuaanNIvue (Total Phenolic Content, TPC)

19835 Folin-Ciocalteu method AaLUaI3I591n Butsatet al. (2010) lneaninfiae1d 5 n5u

Y <

MIBENTAYaNY LeNTUDAANNINTY 80% USRS 100 Jadans weimiea1ui5a 150 rom Wulaan 2 Talug

a a

LAINTBINIYNTEANWATAIUBS 1 1NUUTIL1ETANAR10819USUIMT 0.5080805 UNKAUAUENTAZANY

vy '
U Y A ]

10%FolinCiocalteu’s reagent Usuns 2.5 Jaddns wenlidniunsis3luninNoungiiviess uidl uaifu

9 Y

[V %
v a

a15azang sodium carbonate AN 10% USu10s 2 Haddns uaziwelidiunanslingamaiives
Tuiifiadunan 2 Falus mntuhasazaredeganlaluinAinsganiuiasfianuenaiu 765 wiluuns
AI8LA3BI UV-VIS  spectrophotometer  wagldnsaunadmduansazalsninsgiu s1891uNaluniieves

o a

Tadniuauyavesnsaunada (Gallic acid) Aa 100 N3UAIBENS (Mg GAE/ 100 g sample)

AMUANNTaluNITaNgNSATUAYYADATE(DPPH radical scavenging ability)
lngsnmaaeuaNaTavetansazaiemegslun1sindueyyadase DPPH (2,2-diphenyl-1-
picrylhydrazyl radical scavenging capacity assay) AALUaI191035015U99 Brand-Williams et al. (1995)

Tnevin1saindioe1e 5 nSUMeaITarany NIUAAMULTNTY 80% YS9 100 Naddns 1we1a8a11L5)

150 rpm Wunan 2 9alus udnsesnenseaunsedues 1 antuiahaisadiniiedis 0.5 Taddns uudu
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#eansazay DPPH aududy 10 uM USunns 3 faddns wenlidnsu udnhludduitaduna 30
UM mﬂﬁuﬁﬂﬁaaéwmi’mﬂ'wmiamﬂﬁuuaaﬁmmmmﬁu 515 wilwuns faewp3es UV-VIS spectrophoto
meter LAEAUINMIAIAINAINNTOIUNSINUBLLABATY AT
Scavenging ability (%) = [(Acontrol — Asample)/Acontrol] x100
ile  Acontrol =An1sgANAuLAesaNsaTaIY DPPH
Asample =mnsgandunasesansinegnafinaufuasazate DPPH
nsusziliunuandAmsUsTamduiavasndniueilafisaniouuandilnadiamieasi
thednsurilofdnmiouuios grauninnunmmsssamduialudusinefo nagouaureudiu
dnwaizusing @ ndu sav1d anuvila uazemweulnesin Mmaaouduiliiunistindudmoam 30 au
IngliAzluuANTOUA1875N199-pointhedonicscaletest  (§1WsTauLaZAMY, 2558) Feflszauazuuy 1-9
(1 = liveusnndign 2 = ldwouann 3 <liveutiunans 4 = Liveudniies 5 = venlaildinveuvieli/aey
6 = vouldntiey 7 = wouUILNAN 8 = YBUNIN 9 = YoUNNTIEA)
N13IUHUNITNAGDY LAZNITAATIENNEDR
d1mSUN1INAAUANAINMIUATIIMKUNITNARBILUUEuaNYTal (Completely  Randomized
Design, CRD)  @3UN1SNAADUAMAIMNYIIUTZAMEAUNE 119UNUN1TNAADUTNRUUdUURBNduYTal
(Randomized Complete Block Design, RCBD) mamﬁmﬁwﬁuamﬂugﬂﬁummLa?ia + dudosuu
1175514 (Mean+SD)  MadsUANMLANAIYBIALadsTildaInufazn15AnwIAIY one-way ANOVA uaz
Duncan Multiple Range Test MiszduauiBesiufesas 95 laglilusunsudniagy spss deyatilsunain

ANSNAEDY 3 T

NALAZITAINANITNAADY

ay ¥ = ad k74 k%4 = S
AuauUANIsIuANivaslefisndlnat e adiag

InMsAnASINunsauaninArdunse-a1e wasUSinavesudsfasanglavanunvedletise
Prlnadmienduinindnaniiuntilnadmidonduninonsadiunee As 1:1 1:2 1:3 uay 1:4 uazld
loisnfindnainuiunindugasmivan nuiiadsnnunsauania Arraudunsn-aauwasUunneeuds
MazanglavanuavedeisntlnadrinieddiigesineadianuunndsiuegrefitedAyn1eada (p<0.05)
Fanstiugnsrduresunlunsruiunsessntundnnad it dinsdmsultlunisudnlofsndua

yMlmAnn15.38919a15Usenaundaglud 1 lned1nilendii9978 Wausunuasaanandaiwanangiy

Y
1

Tuthunglnadruntierdianazansnuiun lndalofsauiuuglnad 1 uilerd09gn 56199 J9d9na

Y Y

AeaauTAnInalivandndne venaintdlusenitanszuiunisndnnuindessuziialunisndnlewise

WY 1WBAUNIIENAnNIANINTUY (Table  3) 3nn1sdegaatgiinauanlanaluuuuaziiniaiagly

¥ v = a ] Pl I 1 a & a v & Y 1 a1
F1lnadndendnig ﬁ\‘iNﬂi‘Viﬂ?ﬂ’ﬂNL‘U‘Llﬂiﬂ-@’]ﬂLLaSﬂill'1QHJENLLEU\WIaSa’]Ulfﬂ%ﬁ%mﬂium?@ﬁﬂﬂﬂﬂ?a@aﬂ
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£ (%
=< d

(Table 4, 5) FROATINTEEIAWEINTININ FansafiinTudasiinavililusfunnaneuviofnddn Tnoiin
Mntudeuuniieluleidnldimananlaaluunduudmdnulunsiesyuasimndinldnsauanin
uazansUsenaudueenuinnuanfniiiusinafininnuaraaeanimauasiiveseyniaaduluu
wazhliansusznouiedouveslsivluihuugnydsanmessumdlude ilhAanssufveseyniaiad
uLaznguveseyNnges ety waziianisanazneuudndailnlifefiniidnvusduaadeu

a a1

(13500 wazesya, 2552) lagleisandauainiifasiArainudunsa-n1segluyas 3.8-4.2

14 ¥
ci &,

(Trikoomdunand Leenanon, 2016) Usunavadkdanazatsinlavianumdudivsdvsunavewdsnazaelu
1198381591MINUIMIAVIAR199 TINTINTABUNITA A8 (Munoz-Robredo et al., 2011) Fsarsiwanil

aunsniednasunssydiulaveaunsdluseninenssuiunsvdnleiiss (Mantzourani et al., 2018)

Table 3 Titratable acidity (% lactic acid)of purple waxy corn yogurt prepared from different

formulas of purple waxy corn milk

Fermentation time (h)

Treatments
0 2 4 5 6 7
Y-control  0.10°+0.01  0.25°+0.02  0.69°+0.09  0.80°+0.00  0.82°+0.00  0.84°+0.00
Y-1:1 003’4000  021°+0.01 0314009  054°+0.01  055°£0.00  0.57°+0.00
Y-1:2 00674003 0124003  025+0.02 026001 041°+0.04  0.40°+0.01
Y-1:3 0067+0.02 016002 0377001 042000  0.46+0.00  0.49°+0.00
Y-1:4 0.06°£0.00 01774000  0.2540.00  037°40.00 0.37°+0.00  0.50°+0.00

note: Values are mean + SD (n=3). Different superscripts in the same column indicate significantly differences at

p<0.05, Y = Yogurt, control = cow’s milk yogurt

Table 4 pH values of purple waxy corn yosurt prepared from different formulas of purple waxy

corn milk
Fermentation time (h)
Treatments
0 2 4 5 6 7
Y-control  6.61°£0.00 5564001  4.68°+0.01  456°+0.01  4.39°+0.00  4.29°+0.00
Y-1:1 67674000  509°+0.03  4.35°+0.01 42074001  4.10°+0.01  4.04°+0.01
Y-1:2 6.89°£0.01 584°+0.03  4.99°+0.01  452°:0.01  4.22°+0.00  4.06+0.01
Y-1:3 6814001 5034001 437°+001  4.21°+0.01  4.14°40.00  4.07°+0.00
Y-1:4 6.93°+0.01  5.197+0.02  4.39+0.00  4.23+0.00  4.13+0.01  4.06 +0.00

note: Values are mean + SD (n=3). Different superscripts in the same column indicate significantly differences at

p<0.05, Y = Yogurt, control = cow’s milk yogurt
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Table 5 Total Soluble Solid (°Brix) of purple waxy corn yosurt prepared from different formulas of

purple waxy corn milk

Fermentation time (h)

Treatments
0 2 4 5 6 7
Yocontrol  24.62°+0.50 23.47°+025 1852°+0.27 18.50°£0.95 17.05°+0.15 15.31°+0.48
Y-1:1 2260°+034 21.20°+0.57 19.92°+0.55 19.00°+0.42 18.02°+034 16.02°+0.14
Y-1:2 2040°40.71 17154052 1597°+0.62 16.10°40.20 15.10°+0.22 14.70°+0.18
Y-1:3 17.55°40.17  17.27°4054 16474059 16.70°+0.44 14.60°+0.67 13.02°+0.55
Y-1:4 15.35°+0.17 1437°40.69 13.87°+0.67 12.400.19 11.30°+0.96 10.44°+0.05

note: Values are mean + SD (n=3). Different superscripts in the same column indicate significantly differences at

p<0.05, Y = Yogurt, control = cow’s milk yogurt

anauvANIsiualivasuuUsmSauRuiiand1alnatnamideniing

NnmsAnwnandEniaail Aanuidunsa-asiinunsasaninuazUiinavesudiazaeld
FanunvosuuUisamseouduiinannnloiisadnlnadrimiendiaens 1.1 1:2 1:3 war 1:4 agléifu
uniUTeam¥onfiugns 1:1 1:2 1:3 wag 1:4 (D-1:1, D-1:2, D-1:3 waw D-1:4) suddulneld usSeandoudy

A a acs 5 v ® 1 1 3 1 a a J a
‘VINEW]Q']ﬂIEJLﬂSG]UWUiJ’J’JLUUEﬁGﬁﬂ'JUQN (D-control) WuNAANULTUNTA-A1UIUIUNTALANFIALATATUTUU

@ [ 1 =

YoauleiazarslanmuavesuiUsemTounauant1lnadmileddiegasnie Ianuuansieiuegied

[

Hod1AN198ds (p<0.05) Inadinulaiisadrlnadriuiorinanainruntluad1iuideindonsiaiu

o

vonudadnlnadoiludasdniddufiuintuaindasdn 1:1 1:2 133 war 1.4 Tedwwaliarany
Hunsa-snaldinansauaninwarAuiinameswddiazagldnmuniivulivanacedditoddymseda
(p<0.05) (Table 7) iilesninmsfiiiusnsdruvenilumssisuiuudinadanieoadiamzilniin
madernansusznavludnlnadrimdending wu aslulawmsadaden ana) ussn vionsadunid
Busu Weusmamsdinandaunndsiuluiusdninedrmisiiihuddsgasivhuldndalonise
drlnadriniedingnsreg Tudmadenmuauifmaaivosdadurundiomdouiuand1nlnadi
wilrfhauiaanudunsafafisufunsawaniavesutismdeuduandninadindeidshasd
ﬁiﬂ@?’]ﬂ’jwaJMigﬂuqmawwﬂiiu (won) (w.A. 2547) 309 uniIen Adwualiainudunsavesuniyien

o A v R "y
NIDUNU W@Q\lmuaﬂﬂ'}qi@ﬂag 6
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Table 7 Chemical propertiesof drinking yogurt prepared from different formulas of purple waxy corn

milk yosurt
Titratable acidity Total Soluble Solid
Treatments pH
(% lactic acid) (°Brix)
D-control 4.22°+0.01 0.85°+0.01 17.05°+0.64
D-1:1 3.93°+0.01 0.45"+0.04 15.32°+0.26
D-1:2 3.93°+0.00 0.43"+0.05 15.71°+0.20
D-1:3 3.97°+0.01 0.39°+0.01 13.52°+0.30
D-1:4 3.01°+0.00 0.32°40.01 12.77°+0.18

note: Values are mean + SD (n=3). Different superscripts in the same column indicate significantly differences at

p<0.05, D = Drinking yogurt, control = cow’s milk drinking yogurt

UnaansUsznaufiuednisuauazionssunisdiusyyadaszvasustiaaniauufianndralnadia

witlgdaing
MnnsAnIUIINaEsUsEnouTiueBnianunuasianssunsiusyyadasvasuuUIsmiaudy

flirndnlnadrumierdiemuiiviinumsussneufiuedniouauagAanssunisiueyyadasves

[y 1

wiUIgInTauaunandilnatmienddasgnseneg dAwandnesiuiuegeildedAgnieada (p<0.05)
wuduuseansenauandlnatunieddinegns 11 (D-1:1) dAUSuuasuszneuiiuedniiaun
WINNan (3.23 mg GAE/100g) Fedanalviusiusgansaunuandnlnaiiumiediieges 1:1 da1Aanssy

lunsinueusadaszunnluie (30.17% Inhibition) fsuansly Table siilesainlutundnlnat1imiles

vaad <

fiailssainguiudiing Aidendn answeulvleeniiu Gedfiuduasnay flavonoids uardanaudAnidugns
msiueyyadasy (usnsal uazeas, 2556) duuansiidneglunguuesansussneviiuedniiledinsly
ihusmlnadmiisndndunsdausiomieuiulusananianas (udadnlnason) ¥lFiusua
asUseneufiuednimuauarquinisiueyyadassiuuiltuanasludelastninadnaduundeddy
vosasuaulnlogndutiinaannlnefasleedfusararsileffulnalaledfussdussnaundnarsmeani
dulngmuiidudaglsuvenoulaadsy druaisusenaufiuednatsvanliuses uazarsueulvlesiiy
Hundumesansiilneineafidunszidu laonssuiunisiun-veddumesiinlasssadaquianiifienuaunse
TunsirusendindunazamandansdanimeinqdsivssloviegeBaseguaimsniedinanianissnun

Nvanviany (Misn1eyau wazaue, 2557)
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Table 8 Total phenolic contents and scavenging ability ofdrinking yogurt prepared from different

formulas of purple waxy corn milk yogurt

Treatments Total phenolic contents (mg GAE/100g) scavenging ability (%Inhibition)
D-control 1.32°+0.01 4.71°+0.11
D-1:1 3.23°£0.03 30.17°+0.42
D-1:2 3.20°+0.04 27.58"+0.81
D-1:3 2.29°+0.09 12.33°+0.27
D-1:4 1.91°+0.01 6.61°+0.03

note: Values are mean = SD (n=3). Differentsuperscriptsinthesamecolumnindicate significantly differences at
p<0.05, D = Drinking yogurt, control=cow’s milk drinking yogurt, GAE = Gallic Acid Equivalent
nsuszliunslssamautavasnaniuuuUIsaniaunuand 1 lnad 1 mtieadiag

n1sfnvmlszamdudavewdnduiuiuseimdennuaintnlnadruviedrduirnigasdig o

[

lngldundemdouduindnainleiisainunindugasrivau nanisusziliunaanvaznisuszamduds

q
[

Tngldimaaeuduin 30 au lupuidnuaziudnuuzlsing @ ndu savid iedula (andleuaziden)
Aramiin uay Auvoulaean #e38 9-point hedonic scale wudfuilaalinnsseniuunyisamiouiy
ansuasnniign lunnaanedRegsilifuddymaeada (0<0.05) wfuihindanadlusdefasiumgien
w¥oufuarndralnadnmierdiaegnsd 1:1 derazuuuaiiuvoudud Fundu d1uaaunia
uardunueulassliuand1snuUTsamSeudugmaniuay (p>0.05) MnHANSUsEEILNIUsEAY

Y

FudananalimiuinaiuisanauInan S usiuiUseandauauandninat1mielilasunisgeusuain

Y a

Austaale Tuvasiuusemiounuandnlnatrimiendiigasidlasunmseeusutosian Weswiniiile

54

Y PN

dua Mwaniuly anuntlaidesiiuly @nlirseninsudseniu savfnusesnniiuly
Table 9 Sensory evaluation of drinking yogurt samples prepared from different formulas of purple

waxy corn yogurt.

Overall liking

Treatments Appearance Color Odor Flavor Viscosity
score
D-control 763°+0.89  7.437+1.14 7.37°+0.89 7.67°+0.88  7.50°+0.82 7.90°+0.96
D-1:1 73074095  7.60°+0.93 6.90°+0.96 6.80°+1.03 7.33°+0.95  7.57°+0.77
D-1:2 71374097 7207071 69074096 6.80°£0.92 7.07°+0.69  7.18°+0.75
D-1:3 71374093 7.03°:092 7.07°+090 6.90°+0.80 7.07°+0.78  7.13°+0.90
D-1:4 70774086  7.07°+0.74  6.93°+0.86 6.70°+0.70 7.00°+0.78  3.10°+0.88

note: Values are mean + SD (n=3). Different superscripts in the same column indicate significantly

differences at p<0.05, D = Drinking yogurt, control=cow’s milk drinking yogurt
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ANSWAILIUNLUTEINS BUAUINYIILNAU I ARIFUIAYNITNABNUUIUNIIAGUIUNUI LWAT

d'q\'Lv v

wilrdsislunssviuntsndelofsaudFeilefisafinanldunfmunduundismiendusioly nsia
Sasrdruvesilunisndniuudinedmiedisdwadeauantimauaivedeisauasumyien
w¥oufuandlnedamidending lnsusuismiendundnlnedniodinges 11 wiiviinm
aﬂiﬂizﬂauﬁuaaﬂﬁmmu,azmmamﬂsﬂiumié}’ma%a%aizgqﬁqm Han1sUsEIluAuanURAnIsUsEam
fufavosndnfariuindiomdoudugnsiegnuiuindismdeniuandninadumiedinges 11
lFunssensuanguilaaldunndsanuuiuismieudugnsmunulasdazuuuniuseulaesiugeiian
warfinadnuagnssmuaudoinisvesuilaauanddfifiuimdn SustundIsamdouinand1nlna g

willgnfindnlauenanazinaAmalavuimskaziansiueyyadasedalasunisyensuanguilnadnme

ARRNISHUZNA

YBYBUNTEAMAIVIIVIUIANTTUBIMITRATRUTTU ANEINGIAAATUNIINGNRETNBAYUTTUEY

Meuaswiaauiuazaunsallunisinidensadl

LONE1591999
NIENTNYAAMNTIY. 2547, NIATFIUHBANUIAEINNTIH $a9 uniUSen (Won.2146-2546).
U1amn é?qaq%’mﬂ, waafing wandn, aiglly asesuanned uay Yunes wieha. 2557, MsWaILNER S,
adelaRsanSaunnaindndeweudaten. 2158153 NeAEnsinEAS 45 (2): 565-568.
Youas Uousd kay Unun aa1eauns. 2548. n1swanluiisnnaieved. 21sa1swmalulagnisennns

9

UWINYaLELIN 1 (1): 24-31.

a aa A

U331 QUVANG, ANYIY DUNASNA, Wowdu nesieon, Sullnn Ty, §Anud geUsves

9 q El

LY v

uay fanianl fung$es. mandaledinnndnndesseniusiudeduimiadums. a1sans
IAEASINEAT 49 (3) (Suppl.): 118-124.
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Effect of salt solution on quality of dried Snakeskin gourami

a 1* a o el a a 1 Y a 2
WINUS NIYIUIA DAY FUNTIAU YIUNA TN way Tusmu bAYIRUNT

Pornpimon Kanjanavas " Alisa Soontornwat ' Chaunpis Jirapongl and Chairat Techavuthipom2

unAnga

nMsAnINavesUSinave LNt lutuneunsnEnUaaanuAnFeNsILs 0%, 3%, 5%, 7%
uaz 9% lagdausinanndonendsnsuussuiianyindu 19-157 nfusesiegne 100 n¥u 9InUSnaunded
anl#lutumeunisuUssUuuuitvennuasnsannsndangularadauanifisroondu 2 ndu fo Yaradavia
atfen (nFetiosnin 5%) uasifutiunans (nde 5-10%) wuiinsldindeusina 7% awnsadudans
\WSyvesBart wanBosléR uarannsnfivinwmelunmeiiiimsvuteureatoduduluuiuiigaiu
i1 1x10° Teladsonsy figumadl 4 esrwaldoa ligeaniduszezng 6 Su TagliAnnsuasuutas
uenanimendinimenuasnageunislsramiuianyinvanadaillfindoriunm 7% dasuuueureu
Taesaugsnidefisusumsldindenusumnausy

[

AdAy: Uanadauantien, AuAy, n1siiudne, Aunmvnussamduia

Abstract
The effect of salt solution (0%, 3%, 5%, 7% and 9%) representing as salinity for dried
snakeskin fish production was studied. The final concentration of fish salinity was ranged between
19-157 ¢/100 ¢. From the point of application, dried snakeskin fish samples could be divided into
two groups which was low salinity (S 5% of salt solution) and moderate salinity (5-10% of salt

solution). In addition, treated dried snakeskin fish samples with 7% salt solution could inhibit the

growth of yeast and mold and prolong its shelf-life to 6 day during storage at 4 °C under bacterial
contamination more than 1x10° CFU/g. Moreover, deep frying of treated sample with 7% salt
solution showed higher score of preference test when compared with other treatments.

Keywords: salty dried snakeskin fish, salty, self-life, organoleptic quality
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AU
UanadailioiSenniaineneansin (Trichoeaster pectoralis) Wuvlanuindnwesusiavaslsemnalnea
g P 3

a ]

ﬁEJiJLgEJQﬁuaEJ'NLLWi'Mm&JLWS’]%SJTW’HQQ uazannsdTanuIWanadndeuuilaauuuanunniian lnofn
Hu 83.19% vesmsUszasdnithin sosmeunfenisuslaauuuyiiduanui nmsvinees Se/613 waziuy
3w q Ay 14.02% 1.14% 1.10% uay 0.08% Y9In15UsEIERTNTA AUEIRU (@BRNSUELIUS
Uszinelne. 2562) Uanadauanifionduiifouunsvans Snmdoudnigs fnduven wasisawdeses Judu
figoensvesmaianinisly uaznisuenUssmea wWu Yssndluuouniieds ayiusannais slsy uas
oFn udu Tunsrviunsuussuuanadafia munefs Uaradeandlasausdasveninda da ainld
wazdsliazernmetindedons udakunisiifunaznisiiui Semumasundadusienamnssu
Uanadnfuazsuuslanadaaunuisuanndeld 3 vl fie sdafutes (nde 5%) udiunais (nde 5-
10%) way LANUIN (A >10%) (ASIALE, 2542) Lﬂﬁa%ﬁmﬁﬂﬁLﬁ'maﬁmaLLazﬁdwé’mé’jﬁmsw%m@uimm

& A A A v

AUNTE InFeninnuintuivziinalunseiunsasyivlavedunsd Tluvaeiindeanudutugarsduds

a a N 6 a A

nMsasAulnvedunid lagrnanududuiiazunndaiudmivdunidusazyin indoawyiliidl water

q
[

activity (a,) vesszUUanaRwhllimunzausion1siasyvenaunsd uonaninfeduwiliiinnishsiioen
NaRdwaliAUAUaluANEITY Fea1u1308U8IN1593YUeRAUNIILA warYIedindIuINYeY
wuaiiseniluanmnuesenmswindsladnaie (Yanganza et al.,, 2009) Uanauifazusimainduvandasy

Wil Fudiuvisedcj)aveuiat s Ny wazun fiu N1y kasnsIn dusinaaildazatslunsalaliiv

[
a Y £

0.3% fnziliiAu 1 fadniudedlaniu Suaugduvidioundedsifu 1x10° leladldadogne 1 nfu fide
Staphylococcus aureus foslaliiu 1x10” Talatidadets 1 n3u Wesidasliiu 2x10° Taladidedoga 1
n3u (Erdnausinsgundadungnainnssy, 2536) indeunaviseleideunaslsa (NaCl) 1 nfu aeilluife
Judmdszneveguszuna 0.4 nfu s1ameuyudiinudndudedd lafeuwd 0.25-0.5 nfusatu (Brown
et al., 2009) mﬂmmﬁmﬁﬂuﬂ%mmmmﬁqmLLazé’qUaamﬁwiamsU%Im AD USLAALNRBLNYSBlYLAELAAD
lsdlsnnianlaiiu 6 nfudenuseiu mnduuszmundemnifullenaneliiAnlsaia q 1wy Tsariala Tsa
yaonden Laaln vt nszgnIgu veudin Anudy 23lURdlsA autoimmune iudy (Kleinewietfeld et
al., 2013)

[ '
Y = )

81U8981LNBUNYe Janinaynsusinsiteidedlas waziduduimtugoninsmela

a a

Uanaaauanin
Ty Taflndununans uasdulssuaradauandoniatudusiuaunn dsdundagnduuosulsgus
wilgns 1dedu uardnsrdmvanndoildunndratusenly Sudufiuvesuitetuiifiednussiuaa
Wutuveundeunslunisuussulanadauanifiodfimnzan Uasadeseduilan arunsatiedaeignisiiv
Snanadauanifienls waznadisanmduiituroudeduilan lngldmdnnsisnsulssuuientungu

nRINIRazENUIIUNI 9 I
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auUnIalLaEIBNg

uvdsfiunvasanadnildlunisise

Uanadnandanndminaynsusnns Guneuisue) dsdlengade 8 1eu suindieds nie x om
Whity 5.65x14.90 iwufiuns Yniiniads 118 niy wazlin1IMIUANYUNNNNADATEEELIAINTVUEN
nsnuAlegeUatsdn waznisulssulanadauaniien

Mg aUaadnanINg N UNUL JMINALNTUTINITILONAARBNIWIAGIYI 9 il 11VN1TARTT
Uan vamndn fnedu uazyseen dailfazern urludundedudu 5% fgamgli 30 ssmwaldea by
nan 1 9l Wensuszernaniimmuathiegswanfiudludindesenindailviazenn uaziiluuenush
\ndefiuTunmusing q dsil 0% NaCl (aaauns), 3% NaCl, 5% NaCl, 7% NaCl uag 9% NaCl figaungfl 30
ssrwalda Wuszeznan 12 $lus Weasumunandimmuniihiegnwanilaludng waganuan Taewan
famn 9 3 2l (@23 8:00-16:00 1) Wuszezian 8 $alus (Masmmihlanadausniferveunuasng)
WdhegefiniunszuaunsmnuiiluinsasaiamudL s e T aAuALLEY (Salinity meter) PC5
/ IONIX; CHAINA) Taedshognsaun 1 nu uadedsliasiden ihdedsiiunaziBeainazaisdetingdy
U31nms 100 dadans waginmeinieainaani
AnwmauAsunlasiifatulussuinmaivinvuanadauanien

a

idreguanadaunaiiedluudazaimuhuussygaiiessiildinisfivinufioamgll 4 e

walded lneyiN15uTIUaNaaaLAnLAeITININ 3 AIRenlausIYine wagin1susTnneldanyniAnae

RS AE]

gananafnuila Polyethylene fflaaumun 89.5 lulasiuns waztrldiivlududduniiaaumgll 4 oeen

Y

Y 1

= o 1 =3 o < Y 1 o A o o a 4
bYALTYE NINTTFUNUAIDY NN € 3 Ju lnginudegnelutud 0, 3, 6, 9 WAz 12 U UIMNITIATILNIMN

[%
a Y

USUauveegaunidvianun (Total viable Count) AnwUasain BAM, 2001 Chapter 3 (@msununiiise) way
unil 18 @ msudaruazidiosn) Anwinisiuasunyasuednn a, A1 pH tazUSuialusiu (AOAC, 2012)
AnwrAuvauUandanuanLfen

uanadauannedluiun 0 wvin sTududuruianing 1x1 1910 waziluneasievisiulidy

a

flgamndi 170 ssmuwaidea WHunan 5 wif Tnglshifuhaiuaivuemon dunndveadevailasvonaud
fAvdemes thiuannznuiteduinty deniuildaulneusndedsveurazanuiuion s
prenasinsiuan 111 au luiussifiumeUssamdnda Tnsoraaasazfuyanamlulisinety wazine
wazavUssfiumalsvannduda Iiun nau savd Weduda uazaureulnesain §1693 5-point hedonic
scale Tnefidnunan AzuuY 1 M8l AW WasAzLLY 5 Manela nAuviey Fusavd Azuuy 1 waned
WFULAYTY WaTATUUL 5 el sEuin duiieduda aveun 1 vunefs Wewely wazaziuu 5 i

LUALUULIN LAZAUANLBDULAETIN AZIUY 1 RUIYDN TOULDYLIN WAEATLUL 5 YNN8DT FBUlIn
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N1TIATIZANNEADA
TNUKNUNTNARBILUUANANYT] (Completely Randomized Design; CRD) lagus3qsiagiauan
U 3 M 6ie 1 UTTRAaN (1 ussaiuel vuneda 1 91) Y15 iasIeinan1eanIenIn naail wasni

N oA =

q%uma Lwaﬁﬂmm’mLmﬂﬁmsum@mmwé”]wm6] quﬂe] 3 fumaaﬂmqﬂmﬁu%’ﬂm TngLiusiagaagyi
NTIATIEINANTSWAELLUAENTRY 3 91HBYANITNARRY dmTUNITNAdeUNUTEaMAURE v11N19319
LLmumswmaaaLLUU?jmamysm‘quﬁaﬂ (Randomized Complete Block Design; RCBD) UINANITNARDINN

AATIANAAIUUANANNNATATENINYANITNARBALTS One-way ANOVA saelusunsu Microsoft Office

Fxcel 2007 95¢AUANULTRNU 95% S199IUNANITNAABIRI8ANRAY T A1AuwUsUSIU (Standard

Deviation; SD)

HALAEINTAINANITNARDY

nansiufiagIslansdn uazmsuUsgulanadnunaiiien

nansuUsgUlanadauaafeIfyinanndeusazamududu nuivdegsiliuiinameanie
adlutunounisussUasliiaUimameundanisndsnsruaunsnnuisgenuludae Tasuanse1uiuia
\ndefild (Table 1) MnmsuUssUlmadauaniienlnglinssisveununsnuivanadnuaniiediliazgnin
aglunquuanadnviinauiios (1nfo 5%) waviAuliunais (nde  5-10%) (A3eld, 2542) ualonnevnds
NIEUIUNTANNWS wazianTausunandessnuinivunandesyluyie 19-157 nsuse 100 n3uves
feee Fedtefiviinagannn TnsunAstamesywdiamnusndudeddindelufeund 0.250.5 niusefu

(Brown et. al., 2009) IngAnauAIANaaivasndesianisuslana fie Lidiu 6 nSusenusaiy

Table 1 Salt value before and after dried snakeskin fish processing.

Percentage of salts were added into Salt concentration after snakeskin fishes were
snakeskin fish processing (%) dried X % SD (g/100 )
0 19+ 0.121
3 133 £ 0.015
5 139 £ 0.015
7 154 £ 0.035
9 157 £ 0.017

N13ANEINISR3EYUeRRUNISlusTnIamsIuSnenaninel

[
6

HaNSANIUSHIUvRIAUNTENIIALAeYIINSAUM IR RUaaAALAAAEINUTIQLUUZYYINIFN

nsesRaeuUTnaaunsdlunn 9 3 Tu nuiludaadauanAgiiduIuaunIIgeINALA TULINTDS
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Mafusne (guAuninmsgiu 1x10° CFU/g) TassuSinannded 0%, 3%, 5%, 7% Wag 9% aEWUANS
w%igmaqaﬁuw%sﬂufuﬁuﬁuﬁmLa?ﬂ'ﬂwhf°f°u 9.83 log;y CFU/g, 9.26 logy, CFU/g, 9.15 logy CFU/g, 9.06
log;, CFU/g, uaz 9.01 log;; CFU/g mudnsu wasiiUSinadaduazidesisuduiianedawindu 19.33 CFU/e,

65.25 CFU/g, 40.25 CFU/g, 13.33 CFU/g uag 11.50 CFU/g muandu Aeudemsiiusnsvanadnunn

a |

= <, = o e o A 2 o A |a =
LAEILUUTZEELIANNUS MMUIUVDIYAUNTYISABY €] ARG Iﬂﬁﬂu:]um 12 98INISLAUTNYINUTUIULNEGD 0%,

306, 5%, 7% WAz 9% ENUNSLISvesauvidanadaefidadewiiiu 8.20 log, CFU/S, 7.76 logy,

o 9

a a 6 1

CFU/g, 7.19 logy, CFU/g, 6.61 log;, CFU/g, way 6.45 log,, CFU/g Muansu miﬁﬁgauwsﬂﬂaa 9 an

USunaasieintadedmiunisiasguulidvinzan wu Ivsinaeendiaulugussadudianas ianisug

a a6 ¢

Fea1591M130181UUTYII TansNydunsduaseeanuinieuaniaadinliien pH Aoe o LANTY WazAl aw

A @ Y = 0§ Vo a a a ¢ X o ! a a ca' v
NAvY € anal Wusu GN‘Vl'ﬂfW@mi']ﬂ'ﬁmﬁiyﬂ]@ﬂ‘qau%iﬂa@aﬂ u@ﬂ‘ﬂqﬂUENW‘U'J']‘Ua']ﬂaﬂLL@@L@EJ'J‘V]LL‘U?E‘UW'JEJ

a

&4 da a ! v o a6 a = A
Lﬂa@ﬂ/]llﬂjll']m'sﬂ\‘i"ﬂ53\1“@1%"07‘“’3“%@\1Qﬁumiﬂa@aﬂ I@ﬂﬂqia@aﬁm@ﬂ‘ﬂanWifﬂunﬂﬁqﬂm@\‘]ﬂ'ﬁVl@ﬁ@\‘]LQJ@W]EJ‘U

] o =

fuganruanlusiazuresnisiiusneazlianliwnnaeiunisada (p< 0.05) (Figure 1) dmiunisdny)
USunauvesiiad uwasiosmuininuiuvesdiad wasiesizivsunaanauliaunsatuirnuldlagdans
lgannudnnudegaliiluszesinan 6 Tu Usunnuesdad wasiiosnazanatadauin wasiag19fiulsgy

MBLNADAILG 7% D9 9% azliinunisiasaresdanuaviesauaiud 3 vssnmsiivsnulaelseuiisuiu

o w

ARIUAL FallAuLansnueeltdAy (p< 0.05) (Figure 2) ndolulReNTIBLRLTAYIRLADINT Lay

>

q
[% (% '
N Il A a

1
Pufudin15.asiulaveiunsd uenantindefianududuiisiinalunsedunisiasyiulaves

(%
[

AN Tumnanssiutundenanududugedudinsaiyiulaveqdunsy deaennaefunanisIqen

a

P a a a a a a o g v a a e a o o
wuiguiudTinaeunielunisulssuuanadauaniiedzriilinsasyvesriunidanat Iagisedaunis
\WSyveiuvsdIntesluuniidiegsitindousuia 9%, 7%, 5%, 3% waz 0% AINE1AU

1200 -

W 0%
B 3%
5%
o 7%

10.00
800 -
600 -

9%

400 -

200 -

Total Plate Count (log,, CFU/g)

N\

\ 2
.

0.00 -

] 3 6 2 12
Storage time (Day)

Figure 1 Total viable count of bacteria from dried snakeskin fish samples during storage at 4 °C for

12 days. (mean (X) and standard deviation; (SD))
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NANT5ILASIZIAT Water activity (a,) Tuszuinsmisinudnendndoei
AMevdansiiusieglanadnuaniel  wazymsiesginsasuslasuesan  a,  tuY9

[ U ! a a Aa a A a ° J v A
FLYLLIAINITNUINYY 12 U Wmmmaa@memmwuﬂsmmmaaqum aw AN lagAn a, VBIIUN 0 VBN
a a = a = "o
NsnAaeInUsunaLnge 0%, 3%, 5%, 7% Wway 9% JARaY a, W1AU 0.97530.001, 0.96730.001,

0.95910.003, 0.94810.003 uaz 0.930£0.010 AuaRU Werun1sfusnwaT a, Ao anal Lieawn

Annsszmevenilundndasidigssuuiieldumsinnaunadoiilie aw anas Tagluiui 12 w0913
WNUShwdiogandusunannde 0%, 3%, 5%, 7% way 9% aziAwedy a, Wiy 0.97410.001,

0.95310.004, 0.93740.004, 0.939£0.003 uay 0.929£0.007 mudIFy Faen a,, fides « anadluusazyn

o w

NsNAaRIveIkAar TullANLANANTuYAmIUANRE @Ay (p< 0.05) (Figure 3) NISELUTHVDS
WNARILYNAT 3, VoI 1anasdinllliNyAenSIaSUUReaUNSES wanantlindeduinlminainy

v 9

AupealufnawihliinnsAsdieananwadveqdunsddmalminnsduginisiaiyveniunidls  wazds
1 o v o Na aa [ 1% e
HyINnIINTeLUATIS e Tuamnrate sl (Yanganza et al., 2009) uenanilunisnaass

' A dl = o | v a6 v o § v a a 1 &
NUIMAITNAIRAY a,, Eﬁﬂﬂﬂ 0.9 UQQ%ﬁQNﬁIW‘Q@u‘W?UL‘UﬂQLW Im‘l@@ LLﬁSVI']Iﬁ‘Ua']aaﬂLL@@L@EJ'JIN&']&I'WGWU

Lilauw 9 mndmighinunagyilinunmvesUaadaunaiedniiulianasdnee

80 -

70
L 6
&
E =0 W 0%
= T i
g ; 5%

5 a

5 P N T s 7%
B oy f 2 9%
B : 2
> : a

10 NTH

o N b

0 3 6 9 12
Storage time (Day)

Figure 2 Total viable count of yeast and fungi from dried snakeskin fish samples during storage at 4

°C for 12 days. (mean (X) and standard deviation; (SD))
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Figure 3 Water activity (a,) value from dried snakeskin fish samples during storage at 4 °C for 12

days. (mean (X) and standard deviation; (SD))

NANT5ILATIZRAT pH Tusendnenisiiusnendnsoel

Y 1 = [ 1

nAsAneINIsUasuLUaeIRn pH lusiegsigniiusne wuaAl pH 989Ul 0 989n15MAaEY

fiUSanannde 0%, 3%, 5%, 7% uaz 9% aziiAwads pH Wity 6.88£0.03, 6.8610.01, 6.71£0.04,
6.6210.03 way 6.4210.08 MUAINU MENAINITAVSNYIAT pH VOINNYAVBINIINAGDIAZABY 9| Aty
dntes Taglutuil 12 seamsifiuing fregafifdusuannde 0%, 3%, 5%, 7% uaz 9% awiidnads pH
Wity 6.8520.01, 6.87+0.02, 6.9010.06, 6.84£0.04 uag 6.7510.01 madiy enviuluiuil 6 vesnsiiv
Snwwesinegeiiusinanndeil 0%, 3% waz 5% Tasasiimsfinduvesd pH wazlien pH fiwansen
yamsvnaeTeToameUTINaLnde 7% waz 9% lasflanuunnsiistusgreiifoddny (p< 0.05) (Figure 4)
mevdanmafiuinuen pH vasmnganmsnaaessaos 1 iududniios fwandedanuduriafindu anu
Jussonaiinainnistosaanasiiies wisnistesaalsaingaunsy laefinisaansdvesusiuinduaisie
fiu weslandle Fefland@mbusins  uagdmniiuinasnn 9 asvilianiindusadsuly waslinaueinis
21MIANAY UAZAINIIUITLVD Petrus et al. (2013)  vimisudnlamiemeuldveaniddudu Ussine
Sulpilide Tnethsnegrslannldindefinududu 5, 10, 15, 20, 25, 50, 75, waz 100% w/w aglian pH
oeflutng 6.74-7.87 FadiarlndiRssiunanaaedluadsd uaslie a, lutas 0.75-0.93 wenanidamudy

o 1 | ¢ 6 a d i a
fegnsUaves Petrus uazanzdildingds 5% avnuqaunisdge 2.44x10° CFU/g warnugaumsdlunguuan

nga 2.13 x10° CFU/g
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Figure 4 pH value from dried snakeskin fish samples during storage at 4 °C for 12 days. (mean (X)

and standard deviation; (SD))

a ¢ a 1 < W a @ '3
nan15AtasIzRUsHlUsAulusErInensiiuSnwRanA U

msaEnwnMsldsuilasUSunalusiivanieUaadauanifglnasnseeviiainisiiusnwi(Fisure 5)
TagAlUSALTUN 0 Y89n1SNAaBINUSHIMINGD 0%, 3%, 5%, 7% uay 9% dAaduwinnu 23.01%1.79,

24.911+1.87, 24.1512.23, 24.6013.25 wag 24.7713.27 A5 si9 100 NSUYDIRIDYI ANUAINU NIERIINTT
=3 v Y Ly 1 1 a & a a a a I3 v 1 [
Wnusnwiun 3 vewnimedaluidazUSunaveunisaziianisgaydevedUsiuliisndnties winenans

uSnw L duTui 6, 9 waz 12 Ju Usunaldsiuveaialatadanduilaniiuuin taslufui 12 veaniswiu
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Figure 5 Protein content from dried snakeskin fish samples during storage at 4 °C. (mean (X) and
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Figure 6 Sensory evaluation of fried dried snakeskin fish samples.
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Abstract

This research aimsto study the dietary fiber supplements from pineapplesin butter cakes
from Hom-Nin rice flour.The dietary fiber supplements from pineapples wereprepared at 0, 5, 10, 15
and 20 % fibers by weight of theflour, respectively. The experimental tests found that the increase
of dietary fiber supplements from pineapplesgave results in decreasing of brightness (L*) and
yellowness (b*) but, redness (a*) tended to increase. The volume, specific volume and high of the
butter cakes trended to decrease, but providing higher density. The texture, hardness and
chewiness force were increased, in turn, the cohesiveness and springiness were decreased.The
chemical properties, total phenolic content, antioxidant activity and fibers were increased
(p<0.05).Sensory evaluation using the 9-point hedonic scale, found that the butter cakesdietary fiber
supplements from pineapplesat 15% had the highest overall acceptance scorebut being able to
retain in significant difference when compared with the control formula. In addition, there were high
total phenolic content, antioxidant activity and dietary fibers.

Keywords: Butter cakes, Dietary Fibers, Pineapples, Hom-nin Rice Flour
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Figure 1 Dietary fibers from pineapples
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Table 1 Effect of dietary fiber supplements from pineappleson color of butter cakesfrom hom-

ninrice flour.

dietary fiber from Color
pineapple(%) L* a* b* Chroma Hue angle
0 49.63°+0.22  1.31°+0.09 17.59°£0.31  17.64°+0.32  85.74°+0.29
5 29.58°+0.77 143°+0.15  6.25+0.18 6.41°+0.19 77.11°+1.20
10 30.38°+0.40 1.82°40.19  7.24°+0.17  7.47°+0.19  75.89°+1.24
15 30.48°+0.40 2.37°+0.13  807°+0.15 8414015  73.63°+0.66
20 30.53°+0.58 2.70°+0.15 8934025  9.33°+026  73.18°+0.78

P9 within columns represent significant difference (p<0.05).
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=

(p< 0.05) Wissnmsnaunumendadmeuda wazasulemsandUissadunisideansdusiunamu

Y

o

TudunamAnvilfanuansalunisifiveininanas Isilkinadeaiugvestnmesidnildiianas
(Table 2) Faaonndefiuauidoves giieissal (2553) Audndnlagnsaunuutiandmeoudsinmenda
\esanutsimendaidunsidendusiungiludiunanveadnyiliiinnmaansalunisinifivenie
LazanAuAsTIvediatuas FsdawaliuTunsvesdanesidnanassuisUiunnssinie Faaonndos

s

AUUITLVRIUTEAYS (2557) NNanTNHauLANlneNISNALNULTaa1aR 8NNt TINLNUAUULSANYIN T

Usimsvasdineudnananiieusinaleemsanunuduissaiiuiu arunuiuuvesinnesidniiudy
ilonnloomnsandulssaiinty denndostuauideuss Badjonaet al. (2019) finuinAIAIIURLIMLL
vosundafisduidoninuasenuaznindUirsaifistu uazaenndestuauidores n31s uay 1andims
(2561) nuiintsnaunuiilsanddedonndounddudnusaniutudmaliaamiuuuinduunli

VLT UL UNY
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Table 2 Effect of dietary fiber supplements from pineappleson physical properties of butter

cakesfrom hom-ninrice flour.

dietary fiber from Volume Specific Volume Density Hight
pineapple(%) (cm’) (cm) (¢/cm’) (mm)

0 551.67" + 2.88 2.33" £ 0.01 0.42° + 0.01 52.00" + 0.62

5 551.67° + 2.88 2277+ 0.01 0.44" + 0.01 51.68" + 0.99

10 546.67" + 5.77 227"+ 0.02 0.44" + 0.01 50.22°+ 0.16

15 546.67° + 5.77 227"+ 0.02 0.44’+ 0.01 49.78" + 0.58

20 503.33" + 5.77 2.02° + 0.02 0.49" + 0.01 49.56" + 0.61

*. ,b, s
“within columns represent significant difference (p<0.05).

nnmMFeerdnvazdodudanuitnmaunuudsa deudivendauaziaiuloeinis
MndUUzsaLiintua1nIsinneu (Springiness)  wagAIN1TIA1EAATU (Cohesiveness) fuualtuanas
demsiasuloemsnndulzsaiiutu (p< 0.05) Aruuds (Hardness) fwwalduiiuduilowasaleaims
MNEUUzIATNTY (p<0.05) (Table 3) AusslumaiAea (Chewiness) fAnfindunulude ieswnnlugns
finsnaunuwlandsmeudsinmendiasesay 50 Wunariliviuungiuiidosvinaiuaiunisanisiin
sraunlusiy sililassasrsladfuinauanunsalunisinernia (Rodriguez-Garcia et al.,, 2014) dwali
deasuleomsnndudesadeuirlfidedudavosdmnesidndatuuniu fnguvosinssainiaiios
FaaonadosiunuAdoves Ussug (2557) Andnduloudn Tnensnauwnuutiandundiudeloaimns
Mnunududzan nuin definsdunaaiuleemsnnunudulesadfindurilieanuuds (Hardness)
wazAsslunIafe (Chewiness) dafiifiududeifisuiugnimunuasnndasfumuifoves 903178
uay laling (2561) inuinmeunuuiaddedonnSoundudnusaniistudsaliien hardness
funltnfiuty
Table 3 Effect of dietary fiber supplements from pineappleson texture of butter cakes from hom-

ninrice flour.

dietary fiber from Hardness Springiness  Cohesiveness  Chewiness
pineapple(%) (N) (mm) (mJ)

0 10.19°40.77  8.61°+0.06 0.60°£0.01  53.65+5.88

5 13.86'+0.08  8.25°+0.06 0.54°+0.01  60.44°+3.13

10 14534150  8.27°+0.21 0.50+0.01  62.17°+1.12

15 16.03°+0.56  8.04°+0.14 0.48°+0.02  63.22"+1.88

20 1751°+1.00  7.99°+0.31 047°+0.01  68.05+1.56

*.

b,
*within columns represent significant difference (p<0.05).
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1nn1shesziunaleemisuazUiunandivesdmaesidnnudn enaunuueandsie
wilstvendavasiaduloemsandussafinuniuinlilosmsiuunlduiviwdnies (Table 4)
downdulsseilloewnsgs iethinailudmaefidnvilvifloomnsfiatu wesiinaudddegludas
0.89-0.99 LsifianuunnsnsiusgrelidedrAgyni9ada (p>0.05) aanadoanuiuideves UssAvsg (2557)
wudleomslundndasidnnoudniuuslindutusiedileemnsandulssaiiuinniu uavdonadasiu
ATevonandivg uar $n319s (2561) FnaunuuthandfmendennBounaiinuitloemnsiuul ity

d' = = a X
LN@‘V]WLW]UL‘IJa@ﬂV!LiEJUN\TLWQJ“Uu

Table 4 Effect of dietary fiber supplements from pineappleson chemical properties of butter cakes

fromm hom-nin rice flour.

dietary fiber from Moisture Content (% ns
Fiber (%) Ash (%)
pineapple(%) dry basis)
0 40.99" + 0.70 8.07° + 0.37 0.89 + 0.17
5 38.99" + 0.42 9.19” + 0.24 0.91 + 0.04
10 38.95 + 0.33 10.00° + 1.39 0.94 + 0.02
15 38.32° + 0.17 10.29°° + 0.13 0.98 + 0.19
20 36.43 + 0.69 11.22° +0.32 0.99 + 0.13

*. ,b, .
* Wwithin columns represent significant difference (p<0.05). ns mean statically non significance.

nsesinnatudieitues AOAC (2000) nudmmesidniinaunuuiiveniauasiasuninly
p1Msnndulzsn iliuTinumstulusmmefidniiuunltuanamussdiunisaialoemsandussn
fifisdu (p<0.05) (Table 4) ssdlonaifumsrzutisimvontadauaiusalunisgeduildiiosniiuisand
(Fndnns, 2552) derudiunauveatmmesdnildudsiveuianaunuudianaiosay 50 uazdainsiasy
nnleermsandutzaafiiindu Faninleomsduiinuauifgaduinlddesniudsardiguiead
uthdmeufadefimsgadernudurnzevinnnivhlindnsusigniefviinuenudulisenindine fidn
gnsAuANanandastuNUITeves Aniaw (2552) Aldudedrivendanaunuuiiandiisyfusosay 0-50
Turuals wardmuindlodiusziunsmaunuarinliauiurewunieiilianas (p<0.05) denndaiv

s

ATeves Yssing (2557) finvindenaunuloewnsandutzsnseduiifistuludvdowdn vilfanuiy
vasglouAndnuuand1aiu lnesaeglugie 33-34.63 (p<0.05) IMNKNaNTIATIEHUTINMENTUTENOU
Huednnommanuindlodinmsmaunuiiadmeutmeniawariinseasuloomsnnduizsaiiuduili
Usarsusznouilusdndanuaiiuualduifindu (p<0.05) (Table 5) wilnsarnlosmiseindulesa

fansuseneuiiuednnavangs dawavinbdleaiuluemsandudssaiiuduyilisunuansusenauiiuedn
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avualu LT donaapfuNanIsANsIveIinggal (2560) nuindivsunuansusenauiliuedniiavun
TundndusiiutuilioUsuiuvesnindulssaintu lasarsusznouiuednnavuaiignsiiuaisdu
auyadaTeRsiuUTInaE sUsEnauuednianuaiiuuilduiindudinalignsnisaiueyyadaseduuiliy

adusnalluge (Table 5)

Table 5 Effect of dietary fiber supplements from pineappleson bioactive compound of butter

cakesfrom hom-nin rice flour.

dietary fiber from Total Phenolic Content

% Inhibition
pineapple(%) (mg GAE/100 g)
0 19.97" + 1.25 1.06° + 0.28
5 38.08° + 0.37 33.64° +2.06
10 40.28° + 0.98 33.88" +0.32
15 40.17°+ 0.71 37.42° + 1.13
20 52.16" + 1.21 37.20° + 2.32

*

b,
*PC\ithin columns represent significant difference (p<0.05).

MnmMsUsziumalssamduiavesdmmesidnidnemaunuutsandsmeoutednvenia uaziadale
91MsINdUYrIafiszAUAneY lodndengnsiiafigalasnaasuniseenfuveuslanadilisunisiinsdy
$1uru 40 Au WeUssliuRadnYuzYeItAmBiANA LA ndu TaYA MUY uazAmTEUlaTI FedE
9-Point hedonic scale fvuali 9= vaumniign uay 1=liveuuniign wuiiaiuloemnsandUuysn
WisguinlfaasuuumureusuE sad wezaureulaesmdmuuanaiy (p<0.05) dmsumazuuy
sruadvestmnosdniiasuloduloandulzsndosay 5, 10, 15 waz 20 leSuUn1sueniuTeIaINIaIN
wAnfusilnimnesidngninuny AzuuLANNTUfUsATIRgRImUALldazLuLLNNTige SesamIAeiesaz
5,10, 15 uazgnsisosas 20 le¥uazuuudieniian (p>0.05) Mumiuveulnsiunisaduleeimsan
dlzsnosay 15 lMNINATLUNTEIENIINGATAIUALLAEENISNITETUlEa M saINdUUssnTosar 5, 10
ez 20 fleazuuunnuveulassutesdian dusunaunazansmylifiauusndstusgadidedify
M (p>0.05) faudsldidennandeidmnnofdniifiasuloomsandudzsaiiseiudosas 15 osn

finAzuuuANuveUlngTINgan uazllautivianienin wagilanseengroniaginngs

e
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Table 6 Effect of dietary fiber supplements from pineapples on sensory evaluation of butter cakes

fromm hom-nin rice flour.

dietary
fiber from Color Ordor " Flavor Softness Overall

pineapple(%) acceptance
0 8.03°+1.07 6.83+1.44 7.17°+1.34 7.26+1.38 7.71°+1.23
5 6.29°+1.07 6.57+1.27 6.69°°+1.21 6.89+0.99 6.91°+1.15
10 6.20°+1.16 6.80+1.28 6.83"+1.27 6.77+1.19 7.00+1.11
15 6.23°+1.19 7.00+1.35 7.00°+1.14 7.00+1.03 7.23°+1.09
20 6.29"+1.24 6.80+1.37 6.51°+1.15 6.70+1.20 6.69°+1.08

*. ,t)7 .
* within columns represent significant difference (p<0.05). ns mean statically non significance.
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The Effects of Dietary Cod liver oil as Feeding and Return on Investment

of Frogs (Rana Rululosa) in Cement Ponds Culture
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Abstract

The Effects of Dietary Cod liver oil as Feeding and Return on Investment of Frogs in Cement
Ponds Culture. By diet protein 30% all experiments, supplement cod liver oil treatment1” (0%) 2nd,
3% and 4" supplement cod liver oil 1, 2 and 3 % to frogs leave average initial weights studies were
6+0.00 ¢. and average lengths were 4.30+0.00 cm. The frog stocking density was 50 individuals/
pond.Culture day for 120 day. The average final weights were 122.20+4.80, 138.60+8.66, 151.90+42.32
and 173.47+4.36 g, respectively. Treatment 4" resulted in the significantly highest final weight
(p<0.05), followed by the 3rd, an and 1" treatments, respectively. The average final lengths, in
treatments investigated, were 10.57+0.72, 11.00+0.72, 11.40+1.04 and12.00+0.70 cm. respectively.
treatment 4" highest final lengths, and among which (p>0.05) followed by treatment 3rd, 2" and 1™
Feed ConversionRatio (FCR)treatmentwere 1.74+0.07, 1.70+0.11, 2.23+0.77 and 1.69+0.04
respectively, treatment Brd have above treatment 1St, an and 4th (p>0.05). The Survival Rate (SR)
treatment were64.00, 60.00, 71.33 and 60.67 % treatment3rdhave above (p<0.05), secondthe
treatment 1St, 2nOI and 4th. The Return on Investment unchanged tantamount 213.15 bathVariable
cost were890.84, 936.08, 1309.92 andl1176.83 bathrespectively, production costall were
1,103.99, 1,149.23, 1,523.07 and 1,389.98 bath respectively, compensationwere 1,171, 1,251, 1,626
and 1,574 bath respectively, net incomewere 280.16, 314.92, 316.08 and397.17bathand
percentagewere 67.01, 101.77, 102.93 and184.02 bath respectively, Investmentwere 6.06, 8.85,
6.75 and 13.23 % the supplement cod liver oil amount 3 % weightfrog to growth rate have above
and profit return were 184.02 bath.

Keywords: Cod liver oil, Return on Investment, Frogs
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Budu 6 n¥u AN TIRABIENAY 4.3 wuRums uandeduleTundduiiguinaisuin150 iwuRiunsgs
YA 50 WUAWATINEN 31 WUALATINIY 12 Yaudesnuunludnsianunruiiuuinuiuso e 1 Us
n13liemns

ownsfildlunsmnseadsnuundusmadaduiasuilusiu 30 Woesidud Uszneude lustu 4
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wisnn ninexilu Tnelvionmnsuiinu 3 Wesdudvesiminnuuwhiunngamaneass Iifuae 2 ads fe
1287 08.00 . ua 15.00 u. kagn1svinafisniiaewnsmudwinnuumugansmeansmn 15 fulunis
diuuTinaommemad AU
naasufufulan

thifusfudan 300 fadn3u Usenaudensalutulidud Infwe Jaduf Indud wasnselusiy
naulowi 3 ldurnsalolaginundludn (EPA) narlalasienedludn (DHA) TnevinnnaTuidusulan
Tnglnnaiedifudvosiminnuuniisnedu 4 sefumuannismaaesuaznsvhnafisiunuiuiulan
pgANIIAAeN 15 TuseassluniafinUSinahiusulamnimdnnuu
nsiudaya

nsiiudeyann 15 Tu lavdudunuuineaes 31U 10 dseyanisvnaed thundatwidn Saannu
g1 waztudwunuuluwsazganveass laeeunisiiudeyaszvgalinenns 1 Ju
nsAATIEdaya

SoAunsnaassirdoyaiildurinnginanimmevaussiunisivlnvenuuniidsdutenuisd
Na1I919bu (Hephertkaiz Pruginin, 1981) ﬁﬂﬁ

1. iy Judwiniodesed (n5) vesnuuluudaztonimaaesmuoignisdssiidmua
waranineifiediedls 120 T

2. anus1ads Wumiusaisded (wuiiues) veanuluuiaziensvaaomiueignisiaesd
fvuanazanTneidodedd 120 Tu

3. §ms1uaniilo (Feed ConversionRatio; FCR)=tmtinomnsiinuiiu/dwiinnuiidiiuiy

4. 8nsamasen(Survival Rate: SR; Wofifus)= Sununuidioduanmsvaaey/suaunuidudu X 100
nsAATIEidaya

thifeyaiidmnaldniinszsilulusunsudifagy SPSS Statistics 17.0
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3. funuag = Adousagunsal + andelonalunisasmu

4. HunuiuLs = ATRUGNU + ANBINNT + AN

5. Andelanialunisamu = i aendamnendotudinlses 12 Weu

6. AnNdeuTIAN = AnlagBidunsslnefmuayadiwiniduqudiile
o1y ldnu

7. meldiion = $nnunandn Rlandu) X 1A wandndidmiiele
(U m/Alansu)

8. Teldans = seldviavun — duyuiuis

9. Mlsans = sl — Fuyusion

10. HANBUWUABNITAU (%) s1ldas Hunuitenuax 100
HALaEINTAINANITNARDY
NAN1INAADY
1.dhwidngadiieiaie
hwiinaninendelaonisliiduiulafussavinmaanandmiumadsnuuluvefuudluey
nan 120 Yu ludasdndiuansisiudmau 4 yanismeas W‘U’jﬂﬁfmﬁﬂLaﬁaﬂuuﬂfﬁﬁﬁﬂqmﬁwﬁumﬂ'um
WAdEYANNINARDIRABYINGY 122.20£4.80, 138.60+8.66, 151.90+42.32 Uag 173.47+4.36 nFUALEGY
Tnggansvnaesi 4 fenuthaaiendegsdigaunndsnganimeassdulaedauuansamisaifogg
fidedfay (p<0.05) 509831 3, 2 Uaz 1 (A1 wazamdil)
2.A72738125AVNBLRRY
ArmEgaTheladsresnuufidsdasmsliindusuanfisss s ammanandniunisiaeny
uluveuudlugzine 120 Ju ludhsdmfiuandratusiuam 4 gansveaes wuinbuinadenuuiei
H1AATNEYBINUUILAREYANITNAABLAREWINAY 10.57+0.72, 11.00£0.72, 11.40+1.04 Wag 12.00+0.70
WURLIATALAIRY WUIIgANITAARed 4 fauenaiedsinniige ludiamuuans1afun1eada (0>0.05)
599891 3, 2 uaz 1 (91971 LAz W)
3 Sasuaniie (Feed ConversionRatio; FCR)
Snsuanitovesnuulasmislithiuiuianfiulssannmnanandmiunisdenuuluefiuud
Tusziaan 120%u $1uauhs 4 ganisveaes wuiidrsuanideveanuuiuddzganisnnasaadoniify
1.7620.07, 1.700.11, 2.23+0.77uae 1.69+0.04m ¢y wudganisvaaesii 3i8nsuanidefnitgans

NAaee 1,2 waz 4 lflanuuana1eiunsada (p>0.05) (151991 1)
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4.3n51359a08(Survival Rate: SR; 1Uasidue)

Snsrseamerasnuulnemslditusuuanfussans nmmandndiniunsidenuuilutefiuud
Tugzina 120%u S1uui 4 gansvaaes nuhididuedsesfidudsnisenmeveanuuiusdzganismaaos
WABITU64.00,60.00, 71.33, 60.67 Wesiudmuadiu wuiganisvaaesii 3 fivesidudidnssonnie

q
v

Avan TanuwanANiunsainegalited1fny (p<0.05)3998911 1, 2 WAy 4 (MFNNT WaZNINA3)
5. sunulunsideanuunainnisiienmsdnsagulaeaiuinduduuanludBanasiiaiu

N1IANYIAUNUAITNEALASNANDULNUNITIELIN U I UUBTLUUAN U TAUNUAITYBINGUNT

maaqﬁl, 2, 3 ey ARADATYYLLIAINITLAYIAUATUNTEUIUNTTIUNITNAAVBILAALTLUUWINAUAD

332.92 U iesnludunuasiide Andeusiaivsandeugunsalinsuadsloniavesiuasmu (803

aentty 1.5 ) ey diuRunuiuRls Wi 2,730.35,  3,089.66,  3,524.08ua 775.80 UM

o w I I w6 1 1 1 T Y & a J ] 1w L4 d' =
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a Y
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3,063.27, 3,422.58, 3,857.00 WAy 4,108.72 ¢uEIAU NanaUWNUTBINITamUluwsazIEuU Aol
wavuadildainnsudadianyiiu 5,600 vmilselaans wiadu 2,870, 2,510, 2,076 uag 1,824 U uae
Alswiniu 2,537, 2,177, 1,743 wag 1,491 UM AIUERU dIUKARBULINUYEINTITAIUIIA1LYINGUS2.81,

63.62, 45.19 Lay36.30MeSEuinudTy (M15197 2)
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Aadsnsasyiula AnINARDY

T1(0) T2 (1) T3 (2) T4 (3)
hviinSusuade (n) 6.00:0.00 6.00£0.00 6.00:0.00 6.00£0.00
hwiinaniheinde (n3) 12220+4.80° 138.60+8.66  151.90+4232"  173.47+4.36
ANLTIEIAURAY (TuRLINT) 4.30+0.00 4.30+0.00 4.30+0.00 4.30+0.00
mmmaqmﬁmm?{a (wuRLLAs) 10.57+0.72 11.00£0.72 11.40+1.04 12.00£0.70
darmssenneiiusi (Wosidud) 100 100 100 100
gn31N155eARBaaYne (Wosldus) 64.00 60.00 71.00 60.00
Snauanie 1.74+0.07 1.700.11 2.23+0.77 1.69+0.04

LY IS [

naewe - ALedglulueuMAumMEsnyInwdinguiikansauwan1aiueg1elidedAnynieata
(P<0.05)
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3I18N1T
T1 T2 T3 T4
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- Angndesiuinunlsa - - - -
- Amisudioinas 100 100 100 100
- ANVUEN 100 100 100 100
- intanguUnsaiuasaiesdielumadesnuun 570 570 570 570
- pndelomavesiuasu Sammenide 1.5
) 4035  45.66 52.08 55.8
3. fununsuantiannn 3,063.27 3,422.58  3,857.00 4,108.72
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HavawslUvINlideanauTRvasiaeTInlagldIsn1sviwiesmuuIWaLUN
Effect of Egg White Powder on Mulberry Powder Properties

using Foam-mat Drying

a 1% o a s a1 aa 1 a v 1
AN 'Jiiiu'Nf’i WYIUNT ALY A8 ﬂ%L‘Wﬁﬂ LAY dULIA AN

Krongjit Wannawongl*, Patcharin dangkiewl, Pawinee kalek' and Sikaret Kor‘ugkaevvl

UNANEYD
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war 10% (wA) v09UsInasaess wuinisldnslaan 5% way 7.5% ldanvazvedviudiiedud
WesormAvundn Welnuazdunuazdsensaunsldnslivudi 10% snvazlnuildiinesenieuun
Tng) (lelruvenunarlidswen Wothluvliuisiegouauiou fgamgli 70 ssmwaldea Lian 120 uni
Ipnansaueiftdnvasdundifidanududuanaistuainnan1sinssiad wui m L veawslaiueds
fafistudiofuusinamsldanildduanseln (p<0.05) winar a* Suwlduanawazean b* fuudldy
dintwdeldudldvnn  10% (p<0.05) iosannsldvniidvnuaiinariivaruduvesdansssumfanas
M3IATITRAT water activity (a,) WuinsiinUSunamsluendnariilien  a, YpenialUasafiudy
(p<0.05) wazdSunamandndildaziuduiioduusinaasreliuild vonsninsiianslgandaildauds
mslwavesnsiauessanas
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Abstract

Study of effects of egg white powder as a foaming agent in mulberry powder was conducted
at 5%, 7.5% and 10% (w/v) of mulberry juice content. It was found that the foam characteristics of
egg white powder at 5% and 7.5% had small fine bubbles and soft peaks, while at 10% foam had
large coarse air bubbles and did not have peaks. When dried by hot air oven at 70 °C for 120 min,
the product was varying shades of purple powder. The color value tests showed that the L* value
of mulberry powder increased when extra amount of egg white powder was used as a foaming
agent (p<0.05). In contrary, a* value decreased, while b* value increased, when using 10% egg white
powder (p<0.05). Because of white color of egg white powder, increasing its content resulted in
fading of intensity on natural colorant. Water activity (a,,) was found that when amount of egg white
powder was raised, the a,, value of mulberry powder was also increased (p<0.05). The yield of
mulberry powder increased with increasing the amount of foaming agent used. In addition, it also
reduced flowability of mulberry powder.
Keywords: foam-mat drying, mulberry powder, egg white powder, Flowability
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nadaluesIedamnyatenatiedesiunazannisiialsaiineddesiunsdniauvesseuulseam wenaini
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- Aenwantinisivarens lnadauadds fixed funnel method JnAnyunasiuuadin (static
angle of repose) WBNV1IAN WazANE (2557) MWMUARINGIWBINTIBT 12 Leudtums TnglduSunans 10
nfuudunuehunneilfiAenesmssunse antuineiugeenend (height, h) wagadvoinsaons
(radius, 1) Yedildumuianiuaunis tan 0=h/r 108 @1 angle of repose fianusausuenaudfinislva
o3 Tngnsaziianuannsalunisinaldfunuiolnalsiogiadass (free flowing) iileAyunasuuusdn

fiAfndn 30 sem Ayuneseglutae 30-45 o9 mnuannsalunsinavesseglusziudeutrsfoynia
wainesafudnies Ayuneeglugig 45-55 asrmemanunsalunislvas syniARaNzE wagiAm
N9IUINNT1 55 997 aymﬂmﬁﬂ's’lua’lu’lﬁﬂuﬂ’lﬂwaﬁﬂu’m NALNEAINUNN (Seerangurayar et al., 2017)

MNBHUNITNABDILUYU Completely Randomized Design (CRD) 311U 3 $1 TAs1esimunlsUsou
V139885 (ANOVA) wagauuansnmsadfvesradese?s Duncan’s new Multiple Range Test (DMRT)
fsgduenandesiufosay 95

HALAZIATAINANITNARADY

nnmsnwUiinaesmaltunildifuasieluslngldanumialunisiiszdu 10 Wunan 25 uni
Funednualnuiawessiils (Fieure 1) wuinnisldlavned 5% waz 7.5% nudaivesanlddneseinie
azldunainane JsansfinelAnlnuazyiviiinglassadrsvealvulaliguinasn Wetisyimandlian
Tussdunilaassilinadaruesiuasienlditu aenrdosiuniifores ania wagansy (2547) inud
madulsrndlutinngaty sllruuaseniinruasiaufingu winnmveassiifleuuimamdlion
TWasmnududuil 10% (wA)  ezshlddnvasvednuiinosernavunlng Welruneu wazlideon
anuasiedlitansias denisldansnelnuifianududuinniiuluoailifonalunmssundnde
asuaudauniagunniufanisdestunsinduivennialuseninanmsdlag (@nn3e, 2557) Muideves
g3l (2557) wuinauuuduvesiufidananiiousinaansie ity (@sazats Egg albumin)
Tnafildfionnasgdulusnndwalimnuvuiuiuvesiiuanas vonainilusnuitevedlsens wazamue

(2562) Nmunasnelni Egg albumin vilwingmdlsdiuesiinliufinsiinninnisigansnelng Methocel

Zr, T

a) Mulberry Foam with Egg b) Mulberry Foam with ¢) Mulberry Foam with Egg
White Powder Egg White Powder White Powder
5%(w/v) 7.5%(w/v) 10%(w/v)

Figure 1: Characteristics of the foam forming and soft peak of mulberry foam
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MnmsfAnwIguantAvesnsiaiuefiiun sty lnlu-usnlagldudddvrnduasiel
dlovunieseisinandass (Water activity, a,) (Table 1) wui1 Usinaswslandildiduansnell
fiuasionn a, ognaditudfynieadn (p<0.05) Taewdlefinusunamsldanasvinlien a, Wty (p<0.05)
NAIINASNARBYE NIRRTl Nl Tuansnelnuf 5% fid1 a, Wi 037 wsliuadl 7.5%
flen a, WU 0.41 uazdi 10% dian a, WU 0.44 AzuIen a, ﬁlﬁagﬂum 0.37-0.46 Fadugredl
winzaNd S uNdasusiomnsuiadeine msuiansian a, dinin 0.6 etlestunissayiulaves
Qﬁuw%éuazLﬁaiﬁmémﬁmeﬁﬁmmmﬁﬂuiwdwmSLﬁU%Jﬂm (Lewicki, 2004) FuanaAn9a1nITUAToves
93 wazAne (2562) finuinmsiiiuusunadisazans Eeg aloumin duasiilian a, veawsndalsduess
fAnanas wAWITevesgnInl (2557) ndunUIMIsIinaNsazane Eeg albumin lsifinasiedn a, voeh
ugyutouns adoratuegfusduarududurosansieufilfluutazuitoussudeiiuvesasielv
Funnsnetu uenanidanudn mskanmwsAnainnandeulaglditnsiutuuulny-uanvessurses
wazAals (2563) fildansuilsiva 1.5% Swfuuealadindniu 10% Wuasnelwuiigaumgiinisey 70 earm
wadualanaiaesanim a, smninsldusldrnduasielnulunuise

NA9INNTIATIERAUNNIRINTAIUDTS (Table 1) wuindfleiiuuTmnamaldunagyinliien L*
(A wintuegnadidediy (0<0.05) Usinalvransd 10% (wA) duavilie a* anasndinnsldla

(%

Y1INGT 5% (W) wae 7.5% (W) (p<0.05) Ard b* iiinduegaifed ey (p<0.05) awfinuSunallaaning

o

a

7 10% (wA) aeapdestunuidevedlyens uazany (2562) finudn WarinuSunaansnelul Egg albumin
finavlien L* way a* vesmsihemdnlsfiuestiutueteiltedfynieada (0<0.05) dodunadvoma
Tawuesifile (Fieure 2) azfiuldiinadaiueialdlivnne 10% wa) Snvasnsdildinuazidon wazila
shsdeuiian sesasunfenstaiuaafldliunng 7.5% (wA) uway 5% wA) gy uenaninanisding
YossUITIAULATAME (2563) Wuirgumgiiililunseunsuuuliu-uumiinaserdvemeshiuainsansiou
Mseuwisiigaumndl 70 ssrwaldea a1 90 Wil Tdasuilsia 1.5% Saufunealymfindniu 10% Wuans
relnly vilildnediden L* uaz a* Tndidsstunistdliannaduansdelnudiseiu 7.5% duen b* Al
Hoonirnisldldvnaduasielny sideradoaunainadddanildidvniy viedandumiesdou
fnavinldinafaesinlaiiddouanieoiuusnansliv nansininuaituaradivaessainiy
waziiliAduasanas

AM5IATIEAUSINNaNERTLY (Tablel) wuinanudaduresarsielnluiiivduiinavildnanan
ingulnendliunit 5%, 7.5% waz 10% (wA) aldnandndesay 14.70, 16.77 uaz 18.01 mudsunai
TnfisiUsinasnnniuasimnuashgininaslifdmvesriugusannluszninnssuiunmsviuimiens

flundiurednuguimamantos dwalilanandniindu (mieiing wazmme, 2563)
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Table 1 Physicochemical properties of mulberry powde rusing foam mat drying with egg white

powder
Foaming agent using ~ Water activity Colour values
%Yield
Egg white powder (w/v) (aw) L* 3% b*
5% 0.37°+0.01 33534036  18.28°+024  4.82°+0.20 14.70
7.5% 041°£0.01  36.13°4057  16.32°£0.79  4.29°+0.48  16.77
10% 0.44°+0.02 1989°+027  15.88°+0.18  5.94°+0.06 18.01
a,b,c

" ..means within a column with different superscripts are significant difference (p<0.05)

L5

Figure 2: Mulberry powder using foam mat drying with egg white powder 5%, 7.5% and 10%

A1 angle of repose HAIUNITOINULTHAIANIUTENINBUNIANI DR IIRTUNIUABNTATOUTN
YDIDUNIA INNANTNARD (Table 2) wud1 nseiaUTuldvINgREiinayinly Anangle of repose LiiaTu
WeolmszrauiRnisinavesns 3101 angle of repose (191980 WaAg, 2557) Wuin15kalau1Ine? 5%

(WAV) hag 7.5% (w/v) aglanasiauassndaudmnistnavesnanseanud (Good) wad1MSUNISETngly12

a

110%  (w/v) Mlvaudfnislnavesedseduiianas aruaiuisalunisivavesnsegluseauaaudiei

aunIARANIANUEnteY (Fair-aid not needed)

Table 2 Flow propertiesof mulberry powde rusing foam mat drying with egg white powder

Foaming agent using Egg white powder(w/v) Angle of repose (°) Flow property
5% 32.62 Good
7.5% 34.60 Good
10% 36.50 Fair-aid not needed
GFLY

NNANIINAADY N5ITRslUvTuanstsnelnulunisyinstawassnuIdlatinUs Ll 7
Azl lnluauessniia1uAIITL dnvazraa LAt ulneeInN1AaL s ALASYUIAENALDAD DY

uALilaLUSIaAY 10% (w/v) azviilvanwalnuflafinesornievetunazauinlvey lisseeaiiourluvi
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Development of recipes from soybeans as a guideline for promoting careers in the
community in Ban San Pa Yang Village, San Pa Yang Sub-district, Mae Taeng District,

Chiang Mai Province
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Abstract

This research aims to develop recipes from soybeans as a guideline for promoting career in
Ban San Pa Yang community, San Pa Yang Sub-district, Mae Taeng District, Chiang Mai Province. The
target group to study is Food Processing Community Enterprise Group with community context
interview form and analyzed with context content analysis technique. Thenuse the satisfaction form
to evaluate the satisfaction ofconsumer in San Pa Yang village about the soy beans food with the
average score and standard division score. We found that, in communities used the organic soybean
as fermented soy bean (Tua-nao). There are three recipes were developed from soy bean including
of 1) Soy Chili Paste, 2) Purple Sweet Potato Soy Milk, and 3) Herbal Chili Paste. The results is
consumer satisfaction of soy bean product were at the highest level.

Keywords: Recipes, Soy bean food, career development
1 AdwAnnssueans aagivermansuazmalulad umiverdesvigded Wednd
1 Department of Home Economic, Faculty of Science and Technology, Chiang Mai Rajabhat University, Chiang Mai 50300
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Table 1Results of consumer satisfaction assessment of soybean products (n = 100)
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Thai Chili Paste Mixed  Soy Milk Mixed Sweet Soybean Chili Paste

List
Soybean Potato with Herbs

)_( SD. i SD )_( SD.
Products 4.70 0.81 4.62 0.72 4.56 0.54
Packaging 4.66 0.64 4.58 0.45 a4.67 0.71
Label 4.56 0.36 4.59 0.53 4.51 0.43
Total 4.64 0.60 4.59 0.56 4.58 0.56
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Abstract

The purpose of this research was to study (1) the personal basic conditions, social conditions
and economic conditions of farmers. (2) Knowledge and sources of knowledge about rice
production in accordance with the standards of good agricultural practices of farmers (3) Production
of rice in accordance with the standards of good agricultural practices of farmers. (4) Opinions of the
farmers' need for promotion to the standards of good agricultural practices and (5) problems,
suggestions and process for the promotion and development of rice quality to the standards of
good agricultural practices of farmers.The population is the farmers who participating in the
agricultural product development project to the GAP standard in 3 districts of Mukdahan province, fiscal
year 2017. 300 populations, defined 145 samples. Simple sample selection. The instrument in the
research is an interview form. Analyzed using descriptive statistics, frequency, percentage, maximum,
minimum, average, standard deviation and ranking.The results found that (1) Most of the farmers
were female, average age is 55.70 years. Most of them graduated from primary school. The average
number of household members is 3.80 people. Most of them are BAAC customers and there is no
social ranking. The average of household labor is 2.76 people, agricultural employment of
households averages 1.63 people, own land area is 15.71 rai in average. The average of project
participation area is 7.81 rai. Household incomes, both agricultural and non-agricultural, averaging
64,694 baht per year. Most household debts are from BAAC. (2) Farmers have knowledge about rice
quality development to GAP standards. High level overview, the farmers received knowledge from
agricultural extensionists at the highest level. All farmers growing rice with relies on rainwater. The
soil preparation by plowing 2 times, rake 1 time 89.7%, paddy-sown field 62.1%, Planting rice with
Korkhor 6, and 86.2% of them use labor and combine harvester. The average yield of rice after
participating in the project is 445.03 kilograms per rai. The average income after joining the project is
32,433 baht. (4) Farmers have opinions and needs regarding rice planting in accordance with GAP
standards. In overall, the 5 aspects are at the highest level. The opinions of rice quality
development to GAP standards are at the highest level. The opinion on the promotion of rice

production to the GAP standard is at a high level. The opinion on the motivation for rice production
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according to the GAP standard is at the highest level. The opinion about the needs of the farmers
to promote the knowledge of rice production in accordance with the GAP standards is at the
highest level. Opinions of farmers on promotion methods Is at the highest level. (5) Most farmers
have problems with lack of funds for rice production due to the high cost of rice production and
farmers lack practice and demonstration. The suggestion is that government agencies should
support sufficient production factors and should practice all steps in accordance with good
agricultural practices. In order to comply with Practicality.
Keywords: Rice production, Standards, Good Agricultural Practices, Mukdahan province
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AUANTUSYRIUTINUHUB AN TINNIINAAR TN UALYADATEYDIT NN
(Antidesma sp.)
Relationship of total phenolic content affecting antioxidant

activity of roots of Mao (Antidesma sp.)

o 1* o = 1 a ° 2
1FITIU ADDU BUNT HATZIU LAY NIVBY U

Jaruwan Donthuanl*Ampom Phusrithan' and Pichet 'I'ebumrung2

UNANELD

noUszasdlvefnyanuduiusvesUSunaiiueinsiuninasen nsfueuLaBasEYe33IN

Y

Al
11 (Antidesma  sp.) 313U 6 angiiug vilagadnsinuiieunianig 50% eniuea diansainumaaey
USinauiluednsaudieds Folin-Ciocalteau’s  reagentuazqnifueyyadaseiaeds 2,2-diphenyl-1-
picryhadrazyl (DPPH) 9nnuansvnaenuingvisiueyyadass uazUunafliuednsamsiauunnsiaiu (p<
0.05)uagnuUSafiuednrudauduiudidsautumarnduduiiansadudioyyadasslifenas 50

v

(ICso) lneflAnandunusiiesduindu -0.8794

[ ] $ o

AdAey: Wi Wuedngrsiueyyadasy
Abstract

The aim of this research was to study on the relationship of total phenolic contentwith
antioxidant activity from éroots of Mao (Antidesma sp.). Dried roots were extracted by 50% ethanol.
The total phenolic content was analyzed by FolinCiocalteau’s reagent. The antioxidant activity of
extraction was evaluated using 2,2-diphenyl-1-picrylhydracyl (DPPH) assay.The results showed that
there were differences (p< 0.05) in antioxidant activity and total phenolic content. The total
phenoliccontentwas negatively correlatedwith the 50% free radical inhibitory concentrationwith
Pearson’s correlationcoefficient of -0.8794.

Keywords: Mao Phenolic Antioxidant activity
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\osnananuuandtameiugnssy dadudadendnifinadouinuuazyiavesarsfueyyadass
Josuttis et al., 2012) a1sainansInLeunnie a1 ICs, agluye 66.66+3.91 - 537.66+45.36mg/Lang
fiug AT vssueyyadasgeian Aeaeiugenefin fla ICWiU 66.66+3.91mg/L sosasnie wesluy
29 (188.21215.56mg/L) uaznIunes (196.92+25.96me/L) Auddu uaganewugidiqnisiuoyyadassen
i 19 PeaTUTwALNYS Faflen ICifu 537.66+45.36me/L
A5ATIEHUSHNuAUeANSIUA1835 Folin-Ciocalteu reagent
USinailueAnsinvesansaiinainsiniineunis d1utu eanesiug fafadedwiazats 50% 1o
mueauandluTable 1nuisnreuwiusazaeiugivsinaivednTinuandniuegelidedidgnig
a0 (p<0.05) ansannansIniteukialivinaiiuednsIueglugig 3.58+0.21 - 18.78+0.70mg GAE/g DW

saa a a

FeaneugaTiuTafiuednsangsiian AoaneWusenedien fle1 18.78+0.70mg GAE/g DWsesasunfie
AeIssuded (11.54 +0.20mg GAE/g DW) WazW1umes (10.81£0.21mg GAE/g DW) ﬁaumaﬁuiﬁﬁ
U%mm?\luaﬁﬂiauﬁ’]ﬁq@ AoaeUThaLES Faflen 3.58+0.21mg GAE/g DW

Table 1Total phenolic content and antioxidant activity in the 6 roots of Mao cultivars.

Cultivars DPPH assay ICso (mg/L)  Total phenolic content (mg GAE/g DW)
Sang krow 2 405.68+16.60° 513+ 0.17°
Phupanthong 196.92+25.96" 10.81 + 0.21°
Sorwannasung 247.44+4.27° 11.54 + 0.2()IO
Sangpean 537.66+05.36 358 + 0.21°
Yaykhumta 66.66+3.91" 18.78 + 0.70°
Pednonsung 188.21115.56IO 7.81 +0.87°

Remark: Different superscripts in the same column indicate the significant differences (p< 0.05).

20
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Figure 1 Linear regression between the total phenolic content (mg GAE/g DW) and antioxidant

activities (ICso, mg/L) determined by DPPH assay.
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Ornament design from Akha embroidery fabric
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Abstract

This research intended to investigate: 1) Design and developments of ornament from Akha
embroidery fabric. 2) Satisfaction study of consumers with design of omament from Akha embroidery
fabric. The research instrument was equipment material for embroidery works and fabric. 2)
Questionnaire of consumer satisfaction for ornament design from Akha embroidery fabric in
Maungdistric, Chiang Mai Province, from 30 sampled consumer with randomness. The data analysis
comprised of consumers satisfaction by statistics percentage, mean, and standard deviation.The
findings revealed: Akha embroidery pattern made from Embroidering with alternating thread,
crosstich, back stich, solid embroidery and developed into 4 collection of master ornament.
Satisfaction of consumer were the high level

Keywords: ornament, Akha embroidery
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Tablel Number and percentage of respondents classified by gender

Gender Number (person) Percentage
Male 5 16.67

Female 25 83.33
Total 30 100.00
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Table 2 Satisfaction level with product design of ornament from Akha embroidery fabric

Satisfaction level with product design of (x) Level

ornament from Akha embroidery fabric

1. Design 3.97 High

2. Beauty 3.90 High

3.Field of use 3.53 Medium
Total 3.8 High
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Development of Chinese Pastry Purple Sweet Potato Products

with Dried Longan Filling
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Abstract

This research studied the process of purple sweet potato Chinese pastry with longan filling.
In the ratio of purple potato to cake flour at 0%, 20%, 40% and 60%, the sensory qualities of color,
smell, sweetness, texture and overall preference were assessed.In a 9-Point Hedonic Scale
preference test, The research findings reveal that the tasters rated the most overall preference
were 0% purple potato starch, next were 20%, 60% and 40% purple potato starch, respectively.The
purple sweet potato Chinese pastry containing 20%sweet potato starch were the most accepted. it
has a rating of moderate preference and It was found that the purple sweet potato cakes containing
20%purple sweet potato starch were the most nutritious.

Keywords: Development, Chinese pastry, Purple sweet potato, Purple potato starch,
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lDepar‘tment of Home Economics, Faculty of Science and Technology,Chiang Mai Rajabhat University, 50300
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Figure 1 Purple Sweet Potato Chinese Pastry with Dried Longan Filling

wafnwamAmlaruInsvesunlsziusiagldalsauutie
msAnwauAslasuInsvestueziiusilddlssuuissiuiu 1 5u nudt sundovgasuds
ffusiag 20% SamAvnalaguinisuindian sesasnldun wuudeorgasutisuing 40% sumevgasutiaiy
129 60% uazauborgnauilatuing 0% suddy Tnswusmborgnsudiatuing 20% fUuamdnuiify
31.20 Alaunae’ lnsfinuensansemmsinndign de mslulawnsn 7.03 n¥u sesasnie lUsAu 0.70 n3u
wagludu 0.13 n3u anfiule 94.01 fadnsu Weaesa 10.63 fadnu urai@eu 4.31 dadinsu Indud 1.25
fiadinsu Tue1@u 0.090 Tadnsu wan 0.075 fadnsu Inndudl 0.010 dadnsu Indud2 0.023 fiadnsu
paddu uenaniduihsdsdinoulnleeniudnimihiiduasiueyyadass aenndestuesgw lw1iuate
(2554) I8nan134 ileaaniduansiuoyyadass (Antioxidant) vinlweulnlseniusiunumsenisdesiu

mManalsAFesinneg wu lsaneturasaidoniiala (Cardiovascular Disease) Tsmugtislsaunmanu Wusu

NUUTEYRANINTTEAUIAULVTIAY ATIN 8 Uzl 2563 Wi 1262



= [ Y a Ao (% v g L 1 Y o L4
Han1sAnyIN1sEaNsuveusinanlideaudnyuznssTamaNdavasvuNeziusiaeldaluauuii

CY 1

nNsIRERSueivussiuilddleeuwisliguslaalanaaeuduiiieysviliunnanuaenig

USeaNdUREAIUE NAU ANUNINUY WaFUNE warAuTaulnesIulaeltUsunawlatiuia9i 0% 20% 40%

kay 60% WANISNNABILARNIAY Tablel

Table 1 Consumer acceptance testing of the product's sensory characteristics Purple Sweet Potato

Chinese Pastry with Dried Longan Filling

Purple potato starch content

Sensory features

0% 20 % 40 % 60 %
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Texture 700°+1.16 6.92°+1.44 6.40°+1.47 6.50°+1.54
Overall preference 7167+1.17 71074138 6.50"+1.34 6.70"°+1.39

Note: Values in the same roll sharing different letters expressed as significantly different

(p <0.05)
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Abstract

This research aims to: (1) to study problems and solutions in agricultural tourism business of
Suksawat Farm (2)to study the satisfaction of tourists at Suksawat Farm.The sample group was one
Suksawat farm manager and 60 teenage tourists.Interviews and questionnaires were used as tools
for data collection.The results were found thatthe problems in agricultural tourism business of
SuksawatRaiwere the location is the most problem since Suksawat Farm is not close to the main
road; it is difficult to access the farm.The solution gcuidelines were; Create stories to attract
customers, make a network to be known, Create a website or page for people to follow, and
broadcast on You tube. The chemical use problem was the least of the problems;the using of
chemicals in the surrounding area causes chemicals to flow with water into the area. The solution
guidelines were; Build up the bunds to prevent chemical-contaminated water from entering the
farm.The results of the tourists satisfaction towards Suksawat Farm were found that the tourists
have a high level of location satisfaction (4.20, SD=0.68), and a moderate level of facilities (3.43,
SD=0.76).
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Table 2 The satisfaction of tourists

The satisfaction X S.D. Level
Place 4.20 0.68 High
Suksawat Farm is clean and orderly. 3.85 0.67 High
Opening and closing times are reasonable. 3.85 0.59 High
The beauty and surrounding in Suksawat Farm 4.55 0.76 Highest
The landscape is in harmony with nature. 4.55 0.60 Highest
The relaxing places at Suksawat Farm 4.2 0.77 High
Service of the farm owner 4.18 0.67 High
The farm owner is very welcoming. 4.2 0.77 High
The farm owner is very hospitable. 4.25 0.64 High
The farm owner is caring and taking good 3.95 0.69 High
care.
The farm owner gives information and good 4.3 0.57 High
advice.
Farm activities 3.65 0.75 High
Satisfaction of the activities of Suksawat 3.65 0.75 High
Farm
public relations 3.45 0.74 Moderate
Suksawat farm has information from 3.4 0.68 Moderate

Facebook and the website.

The Suksawat farm information from 3.5 0.76 Moderate
Facebook and the website are Interesting
update all time.
The publicity on Facebook and website is 3.45 0.69 Moderate
easy and clear to access.
Public relations signs inside Suksawat Farm 3.45 0.83 Moderate
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are clear and easy to understand.

Facilities 3.43 0.76 Moderate
Suksawat Farm has enough toilet for 3.65 0.67 High
service.

Suksawat Farm has convenient and 3.5 0.61 Moderate

adequate parking.

Suksawat Farm has a restaurant for serving. 3.15 0.99 Moderate
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Abstract
Brown rice is the main food with high nutritional value. However, brown rice has hard
texture, which led to difficult chewingand swallowing in elder. The objective of this work was to

study the effect of germination and ultrasonictreatment on various properties of brown Thai
Jasmine Rice 105. Studied conditions were germination by soaking paddy in water for 68 h at 35°C

and treatment of germinated paddy usingultrasonic at 30 and 50 °C for 0, 10, 30 and 50 min. The
results showed that germination and ultrasonic treatment affect percentage of cracking, texture,
crystallinity, temperature and degree of gelatinization as well as morphology of brown rice
compared to untreated brown rice. Germination and ultrasonic treatment were able to decrease

the hardness and increase the cohesiveness of rice. Germinated brown rice with ultrasonic

treatment at 50 °C for 90 min showed the lowest hardness.

Keywords: gelatinization, germinated rice, texture, ultrasonic
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Figure 6 Effect of treatment condition on morphology of rice grain (a) untreated, (b) GBR, (c) 30°C30min,
(d) 30°C60min, (e) 30°C90min, () 50°C30min, (g) 50°C60min and (h) 50°C90min.
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Abstract

This research aimed to investigate: 1) the individual attribute, economical factors, and social
factors of the farmers; 2) the farmer’s tomato production environment, problem, and obstruction of
tomato production based on the Good Agriculture Practice (GAP); 3) the farmer’s knowledge,
attitude, and practice for tomato production, and 4) the effective factors related to the farmer’s
acceptance on the GAP. The sample group consisted of 150 farmers who joined the tomato
production workshop following the GAP agricultural in 2017 choosing by using purposive sampling
method. The research instrument for data collection was an interview schedule and the descriptive
statistics was used for data analysis. The research hypothesis was tested with the stepwise multiple
regression analysis. The research outcome indicated that the majority of the farmers were females
who are averagely 49.57 years old, graduated with a primary education certificate, each of their
families consisted of averagely 4.39 members and they owned average 10.25 Rai of land. In 2018,
they earn approximately 7,018.90 Baht per month all year round whereas their yearly expense was
6,071.33 Baht per month. Most of these farmers got the loan for their tomato production and their
outstanding they could produce averagely 3,856.67 kilograms per rai as an average purchase price of
the tomato was liability was averagely 166,933.33 Baht. They usually got news and information
about tomato growing from their famer friends. In term of tomato production, most of farmers grow
tomato as secondary occupations; they had averagely 16.49 years of experience. They had their
planting area averagely 2.70 rai per each and 3.01 baht per kilogram. Farmer’s knowledge and
attitude for the GAP was at a high level; they had a positive attitude. In addition, the effective
factors related to the adoption of tomato production following GAP of the farmer are farmer's
knowledge, attitude, and communication with the gsovernment officer, experience and planting area.
Keywords: Adoption, Good Agriculture Practices, Tomato and Sakon Nakhon
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Table 1 An Investigation on Some of the Individual’s Basic Factor (Independent variable) that

Predict the Famer’s Adoption on the Good Agriculture Practice in Sakon Nakhon

Unstandardized
Variable t Sig.
Coefficients(B)
(constant) 0.152 2.268 0.025*
GAP tomato production Knowledge 0.497 6.454 0.000**
GAP tomato production Attitude 0.244 3.326 0.001%**
R= 0.621IO RZ = 0.386 SEE = 0.13087 F=46.245 Sig of F

- 0.000°

Remark: Significance at *0.05, Significance at **0.01
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Abstract

Whey proteins are edible, biodegradable, originating from the waste stream from the cheese
industry were used as edible coating to maintain quality of fresh-cut pineapple cv. Pattavia.
Pineapple fruit were cut into eight sections. The sections were treated with WPI at the
concentrations of 0 (control), 5.0, 10 and 15% (w/v) with 50% glycerol, packed with polypropylene
boxes and stored at 4°C.Results showed that whey protein coating had no effect on b* value, fresh
firmness, TSS/TA ratio, total phenolic contents, ascorbic acid contents, internal CO, and ethylene
production. However, whey protein edible coating retained the lightness (L* value) higher than non-
coating fresh-cut pineapple.Thus, application of whey protein as edible coating in fresh-cut
pineapple could improve the nutrition for consumer.

Keywords: fresh-cut pineapple, physico-chemical changes, postharvest quality,wheyprotein

Introduction

Consumer demands for convenient, nutritious, healthy and fresh products have been
responsible for the rapid growth in the production of fresh-cut fruits and vegetables in the market
(Azarakhshet al., 2012). Pineapple is a non-climacteric fruit and good source of phenols and ascorbic
acid (Sharmaet al., 2017). Fresh cut pineapple has a commercial advantage in terms of weight
reduction for transport, since bulky inedible crown and peel tissues are removed, but its shelf-life is
shorten approximately 2-3 days because of quality loss, mainly pulp browning and accumulation of
liquid in the packaging (Rocculi et al., 2009). The big challenges of fresh-cut pineapple industry are
to maintain the quality and freshness during distribution to marketplaces.

Edible coating is thin layers of edible materials applied to the surface of products and act as
physical barrier towards moisture movement and also act as a CO, and O, barrier to create a
modified atmosphere (Montero-calderonet al., 2008; Malmiriet al., 2011). Whey protein has
excellent functional properties and retards gas transfer, reduces moisture loss, delays colour
changes and aroma loss, and improve the general appearance of the product during the shelf-life
(Kinsella and Whitehead, 1989; Loizzo, 2019). The objective of this research was to investigate the

effect of whey protein coating on the quality of fresh cut pineapple during cold storage.
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Materials and Methods

Materials

Pineapple cv. Pattavia fruits were harvested and selected with regular shape and uniform
size. After removal of the crown and peduncle, they were washed with tap water to removed dust
and dipped into 200 ppm sodium hypochlorite for 3 min. Each fruit was cut into 8 pieces and
dipped into whey protein solutions at 5.0, 10, 15% (w/v) with 50% glycerolcompared to uncoated
fruit (control). After dipping, all treatments were dried at 25 °Cand then packed in polypropylene
(PP)boxes. All samples were kept at 4 °C and randomly taken to determine quality every two days;
colour, texture, total soluble solids, titratable acidity, total phenolic content (Singleton et al., 1999),
ascorbic acid content (Kapur et al. 2012), ethylene production and internal CO,(Gas

chromatography).

Coating formulations

The coating solutions were prepared as described by Kouravand and Jooyandeh (2017) with
minor modifications. Whey protein at 5, 10, and 15 % (w/v) was firstly mixed with water and 50%
glycerol(v/w) and stirred for 15 minutes. The aqueous solutions were heldin water bath at 70 °C for

30 min and then cool down before use.

Results and Discussion

Enzymatic browning is a major problem reducing shelf-life of fresh-cut fruit and vegetable
due to the reaction of phenolic compounds with atmospheric oxygen diffusing into the tissue
(Perez-Gago et al., 2004). Tien et al. (2001) showed that whey protein coatings can delay fruit and
vegetable browning by acting as oxygen barriers. Compared samples coated with 5-15% whey
protein and without coating, samples coated with whey protein showed a relatively higher L* and
b* values, indicating a more effective anti-browning agent (Figure 1A-B). This may be due to the
more compact whey protein network formed at higher protein concentration (Zhang et al., 2019).All
treatments had no significant differences in fresh firmness. The fresh firmness of the fresh-cut
pineapple ranged between value of 3291 and 41.92 N for 8 days storage (Figure 1Q).
Worakeeratikulet al. (2007) reported that the WPI coating did not affect firmness of fresh-cut rose
apple.Fresh-cut pineapple coated with high concentration of WPI had high value of the ratio of
TSS/TA. The ratio of TSS/TA was increased with storage time increase.At the end of storage, TSS/TS
ratio of 10% and 15% WPl was 21.92 and 20.52, respectively (Figure 1D).
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Figure 1Effect of whey protein coating on colour (A-B), firmness (C) and TSS/TA (D) in fresh-cut pineapple

cv. Pattavia.

The coating with the high concentration of WPI retards the metabolism and respiration of in
the pineapple fruit by making that the WPI coatings modify the internal gas composition of coated
fruits(Ramos et al., 2012). Total phenolic contents of fresh-cut pineapple coated with high
concentrations (10 and 15% WPI)were13.84 and 13.38GAE/100g FW, respectively as shown in figure
2A. The whey protein has efficiency to delay oxidation process of phenolic compound by barrier of
oxygen (Berlett, 1997).Figure 2B shows that the ascorbic acid contents in all treatmentsranged from
6.21 to 13.65mg/100g FW.However, the samples treated with 15%WPI.Ascorbic acid contentshad
slightly changed and at the end of storage was 13.65 mg/100g¢ FW. The ascorbic acid contents
showed trend of decreasing when the storage time increases among treatments except 15%WPI
coated sample. The oxygen barrier property of whey protein retards the metabolism of the ascorbic

acid during the fruit storage(Rojas-argudoand Pérez-gago, 2014).
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Figure 2 Effect of whey protein coating on total phenolic contents (A) and ascorbic acid (B) in fresh-

cut pineapple cv. Pattavia.
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The internal CO, in the packaging of fresh-cut pineapple increased rapidly within day 2 days
storage (Figure 3A). The coating with high concentration of WPl 10% and 15% showed the lowest
respiration rate during storage time. Edible coatings can give the same effect as modified atmosphere
storage in modifying internal gas composition by reducing the respiration, quality changes and quality
losses (Park, 1999).The production of internal ethylene for both control and WPI coated samples sharply
increased (Fig 3B) due to the fresh-cut processing makes wound around the cell of fruit. The coating with
WPI decrease the production of internal ethylene due the coating WPI would have the interaction
between ethylene synthesis and diffusion through the film and, WPl have ethylene barrier

property(Krochta, 2003).
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Figure 3 Effect of whey protein coating on CO, content (A) and ethylene production (B) in fresh-cut

pineapple cv. Pattavia.

Conclusion
The application of WPI at the concentration of 5.0-15%maintained Lightness (L* value),
ascorbic acid, and TSS / TA ratio with no significance with non-coated fresh-cut pineapple.
Additionally, WPI coating did not affect phenolic content, fruit firmness, and internal CO, and
ethylene production rate of fresh-cut pineapple cv. Pattavia. Thus, fresh-cut pineapple coated with
whey protein did not affect postharvest quality, but it can improve nutritional value for fresh fruit

consumption.

Acknowledgement
The authors would like to express my gratitude and thanks to King Mongkut’ University of

Technology Thonburilnternational Scholarship program (KISP)for financial support.

NUUTERIINTTEAUVMAUUNTDA AN 8 UseanT 2563 Wi 1302



References

Berlett, B.S. and E.R.Stadtman. 1997. Protein oxidation in ageing, disease, and oxidative stress.
Journal of Biological Chemistry. 272(33): 20313-20316.

Azarakhsh, N., A. Osman, H.M.Ghazali, C.P. Tan and H.M. Ghazali.2012. Optimization of alginate and
gellan-based edible coating formulation for fresh cut pineapple. International Food
Research Journal.19(1): 279-285.

Cisneros-Zevallos, L. and J.M.Krochta. 2003. Whey protein coating for fresh cut fruits and relative

humidity effects. Journal of Food Science. 66(1): 176-181.

Park, H.J., 1999. Development of advanced edible coating for fruits. Trends in Food Science and
Technology. 10(8): 254-260.

Perez-Gago, M.B., M. Serra, M. Alonso, M. Mateos and M.A. Del Rio MA.2004. Effect of whey protein
and hydroxypropyl methylcellulose-based edible composite coatings on color change of
fresh-cut apples. Postharvest Biology and Technology. 36: 77-85.

Ramos, O.L., S..Silva, J.C.Soares, J.C.Fernandes, M.F.Pocas, M.E.PintadoandF.X.Malcata, 2012.
Features and performance of edible films, obtained from whey protein isolate formulated
with antimicrobial compounds. Food Research International. 45(1):351-361.

Sharma, L., C.S. Saini and H.K. Sharma. 2017. Development of crosslinked sesame protein and
pineapple extract-based bilayer coatings for shelf-life extension of fresh-cut
pineapple.Journal of Food Processing and Food Preservation. 1-11.

Tien, C., C. Vachon, M.A. Mateescu and M. Lacroix.2001.Milk protein coatings prevent oxidative

browning of apples and potatoes. Journal of Food Science. 66: 512-516.

Worakeeratikul, W., Siralong, V., Uthairatanakij, A. and lJitareerat, P., 2007. Effect of whey protein
concentrate om quality and biochemical changes in fresh cut rose apple. Acta
Horticulturae. 746: 435-442.

Zhang, X.F., X. Sun, F. Gao, J.Q. Wang and C.N. Wang. 2019. Systematical characterization of
physicochemical and rheological properties of thermal-induced polymerized whey protein.

Journal of the Science of Food and Agriculture. 99: 923-32.

NUUTERIINTTEAUVMAUUNTDA AN 8 UseanT 2563 Wi 1303





