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Development of Okra (Abelmoschus esculentus (L.) Moench) and Water Spinach

(Ipomoea aquatica Var. reptans) sheet as a healthy snack
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Abstract

According to the study on vegetable sheet production from okra and water spinach for four
formulations such as 1) okra sheet 2) water spinach sheet 3) okra mixed with water spinach (ratio 1:1)
sheet and 4) okra mixed with water spinach (ratio 3:1) sheet. The type of starch using as binder, suitable
drying temperature, seasoning methods, nutritional values, chemical qualities and microbiological
qualities were studied. The results showed that the suitable starch for production of vegetable sheets
was mixed starch from tapioca starch, rice starch and wheat flour at ratio 6:2.5:1 and the amount of
mixed starch slurry was 25% vegetable weight. The suitable drying temperature was 70 °C. The
seasoning method of spreading sauce on the surface of dry vegetable sheets obtained a more crispy,
shiny and took less time for drying than mixed ingredient in vegetable before drying. The vegetable
sheets had a good nutrient content, especially with a total dietary fiber of 14.24-27.81 g, soluble fiber of
4.20-5.17 g, insoluble fiber of 10.04-22.64 ¢, beta-carotene of 1,488.52-4,516.40 ug, vitamin A of 124.04-
376.37 pg and calcium of 332.12-353.70 mg per 100 ¢ vegetable sheet. The chemical qualities and
microbial qualities (Escherichia coli, yeast, mold) of vegetable sheets met the standard of Community

Product: Dried Seaweed.
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3.4 AnsgiaunUsEamiuaLasn1sEansuvasguilan

NP5 4.4 mIUszidiuguneUsEamANRafe3Bn1sMAaeuLUY Hedonic Scale TnsAzuuy 9=
youuIniign war 1=Liveu 3MANANITNAABIMUIIALLUUANINTOUA LA NAY 5A1IR ANLVLY LAZAINTEY
Tnesammesinunuisduialiunndieiu (p>0.05) fuslanliaziuuaurouvesdnszifouusiunasinausuly
sfuATuEUUIUNGN Ap 6.90 daumnunsauduilnalizuuunurousenszdsuuiy wasnsSsuNaNnts
wily 1:1 wndige drudndeusu wagnszidsunandnteusdu 3.1 Sazuuunruveusuanunsevtesiian e

fansanazuuuAYeulaeTINTe AN S inuKWTEYn nuduslaaliauveudnununsdvialiunnsineiuy

v o
o
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WA ANUMNITANYRIUNS TR

v
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ABIANEZ - VT 5 T = VAT

' NISLIYULLNU NHQQLLNN ﬂi%Lﬁ]ﬂUNﬁ&lNﬂU‘QLLNu 1:1 ﬂ‘SSLQEIUNﬁ&INﬂlNLLNu 3:1
g 6.90+1.40 6.90+1.12 6.70+1.49 6.47+1.07
naw"” 6.23+1.30 6.33+1.42 6.77+1.57 6.50+1.48
AR 6.43+1.17 6.53+1.70 6.77+1.25 6.73+1.51
AU 6.40+1.43 6.10+1.16 6.53+1.17 6.27+1.51
ANUNTOU 650°+128  540°+1.07 6.47°+1.61 5.60°+1.35
anuvaulaes”  6.27+1.41 6.00+1.31 6.17+1.39 6.07+1.48

acC o o o o w W = " aa 1 o o W
fravifionwsnuuanaeiulunusuLanTIAIANLANAN UNED Rag1dldyE &y P<0.05

ns ' v ' o o W
LLﬁ(ﬂﬂaﬂﬂ’l’]ﬂJiﬂJLLGlﬂGl’NﬂM@EJ’NﬁUEJﬁ’]ﬂﬁy P>0.05

3.5 N15AATENANAIMILNYUINGT AMAMNIALATT LATAMAINATLYRUNTI VRN
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0.31 %4 18 5.16-6.49 n¥u A3lulewns 51.76-65.26 n¥u loamnsiavn 14.24-27.81 ndu leewnsiiazaneih
120-517 ndu leansfildazaisin 10.04-22.60 ndy wiuelsfiu 1,488.52-4516.40 lalasndy Jandule
124.04-376.37 lulasnsu uaguAaw@eon 332.12-353.70 faansu sornudy 100 N3y Usunalusiulasiaaideuyes
Anudukraziaialdunnateiunedds uwaludiuesUSunadaiue Teems wasiumualsiiu danuunnang
fupgafideddryd 0.05 TunsziRouwiuileemsioun 27.81 nfu fadulvomnsiiazaneth 517 nfu wae
Tvomnsiiliavanenih 22.64 n3u nefloomsganidndsiifloennateun 14.24 n3u Fudulsewnsfiazansih
420 ndu warlvormsiildazanetn 1004 n3u ddnUaunuiiuiuelsiiu 4,516.40 Tulasndu wagdnniue
376.37 lulasnsu g_quf’mizL%&JULLBiuﬁﬁLuéf’mIiﬁu 1,488.52 lalAsnsu wazdmfiwe 124.04 lulasnsu &
ﬂizL%auwauﬁﬂﬁQLszu 1:1 LLazﬂixL%BUNﬁmﬁﬂﬁ:ﬂLLBju 3.1 finseidouiludrunausiuauunn Seilileemsiain
azmmf’lLLassl.ﬁlmﬂmiﬁjﬁmhjazawﬁ’@d%u winfinsziouludiunananntufasiliinuiuivsunaweinfiue
wazlumualsiiuanas LﬁaqmﬂhﬂizL%wﬁLUﬁWLLﬂIiﬁuﬁa&m’hﬁﬂﬁq
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MnUsIuasom sk liuslnalundsiudmiuaulneeny 6 Yiull vasnedlaruinig (2546)
Usunaufinugihdnsuloamnsie 25 ndu Iandue 600-700 Tulasndy wpaidew 800 fadnsu TneviluuSunad
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nsvnzaswasuraTnalddnarudu fufieuansavendeuuaiiise 1uﬂ'm,ﬂ'1u|,aa‘qmmaqﬂiuwaumms
‘17'iL“fjummmaqmslﬁmt,waluﬂizwam‘mi ﬂdaamuqmzﬁuﬁwma FIANABLAALADTEA (517N nusUIETA, 2008
wazannsel Uans, 2557) dndadudnfifinfuedeiiothsamen Tunaden eaveda waginiud a1sunlsi-
BB (carotenoids) Anuludntjaduldun iwiualsiiu (p-carotene) LugaTUlALTURAY (B-cryptoxanthin) gy
(lutein) gfiudwenles (utein epoxide) Taloauauiiu (violaxanthin) wazilleusuitu (neoxanthin) drauan iRy
a1siueyadase (Fu et al, 2011; Chen et al,,1991) mﬂmamﬁmeﬁuazaﬁwqmﬂuaqﬁﬂﬁqLLazﬂszL%smﬁm']
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AnAMSIATUINTS a .. ATUSEUNAN  nSTReunEN
o . N3ZIU AnUs v W .Y .
fia 100 N3u andeusiy 1:1 Andeuru 3:1
1UsAu (g) 10.14™£0.42 8.97"+0.93 10.36°+0.13  10.37"+0.04
Ty (9) 0.24°+0.03 0.31°+0.04 0.27°°+0.03 0.26+0.03
i (g) 5.16"+0.05 6.49°£0.08 5.82°+0.02 5.49°+0.03
Astulansn (g) 51.76 +0.48 65.26'+1.04 57.64°+0.27 53.10°+0.40
Teamsann (g) 27.817+0.50 16.24°+0.23 21.02°40.13  24.41°+0.35
Teemsitazaneih (o) 5.17°+0.02 4.20"+0.00 4.68°+0.01 4.92°+0.02
Toownsitlilavaneih (9 22.64°+0.52 10.04°£0.23 1634°+0.14  19.49°+0.33
B-carotene (L) 1488.52°+10.85  4516.40°+27.99  3002.46°+8.57  2245.49°+1.14
Aaniiue (ug) 124.04"+0.91 3763774233 25021°+0.71  187.127:0.10

uAALZYL (mg)

332.12"+13.51

353.70 " +1.14

342.91"+6.18

337.51"°+9.84

o

ac o Ao o o o o = o aa 1 Ao Y
friaendsnsmiuwanaaiululLI L LLERDIAIANULANAI U sED Rogsitadh Y P<0.05

° W

ns = . @ A
LLﬁﬁﬂﬂﬂﬂ’]’]ﬁJ‘lﬁJLLG]ﬂG]’NﬂuE]EI’NﬁJuEIﬁ']ﬂiy P>0.05

AMAINNIUATIVBINANNUIRNUHY (113197 4.6) TAnudueglurieiosay 4.81-6.36 &A1 a,, oglugia
0.370-0.442 FaJulUnunnsg unan SusiguruaInsensiaauwia (Une.515/2547) fifwualifianuduldiv
Sovay 10 wazAn a,, biiu 0.6
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A1519% 4.6 USUNEUANUTU LAEANBLADILOARIR (a,) VOINARAUNANLEUNEYTA
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