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Effects of Perilla Seeds Powder on Physical Properties, Sensory Qualities,
and Nutritional Values of Cake from Tapioca Flour using Microwave Baking

Tidarat Sanphom*

Abstract

The objective of this research was to study the quantity of perilla seeds powder as
a source of omega fatty acids on the qualities of cake from tapioca flour using microwave
baking. The results showed that perilla seed powder contains carbohydrate, protein, fat,
and ash 45.64+0.14,15.66+0.11,33.78+0.25,and 3.94+0.20 ¢/100 ¢ dry basis (d.b.)
respectively. Crude fiber up to 3.18+0.16 ¢ and total energy 549.22+1.27 kcal/100 ¢ d.b.
Moreover, perilla seed powder is a good source of quality fatty acids containing omega-3
(Linolenic acid, n-3), omega-6 (Linoleic acid, n-6), and omega-9 (Oleic acid, n-9) 18.13+0.23,
5.26+0.20 Way 3.96+0.20¢/100 ¢ d.b., respectively. Studied perilla seed powder supplementation
in cake from tapioca flour, an increase in the perilla seed powder resulted in decreased
values for lightness (L*), and yellowness (b*), while there were increases in the values for
redness (a*). Texture quality showed that the increase of the perilla seeds powder resulted
in decreased hardness, springiness, cohesiveness, and chewiness compared to the control.
The sensory evaluation showed that 10% w/w was of suitable amount, because the
consumers rated the liking score of all food products as like slightly (more than 6.0 point)
from 9-Point Hedonic scale. The results showed that the nutritional values of perilla seed
powder supplementation in cake from tapioca flour developed had been found to be good
sources of crude fiber, and omega fatty acids (n-3, 6, and 9) which are the important

nutrients to body functions.
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Nutritional value (% d.b.) Perilla seeds powder
Moisture (% w.b.) 0.99+0.01
Carbohydrate 45.64+0.14
Protein 15.66+0.11
Fat 33.78+0.25
Ash 3.94+0.20
Crude fiber 3.18+0.16
Palmitic acid 3.86+0.25
Stearic acid 1.12+0.03
Linolenic acid (n-3) 18.13+0.23
Linoleic acid (n-6) 5.25+0.29
Oleic acid 3.96+0.20
Total omega 3 fatty acids 18.13+0.23
Total omega 6 fatty acids 5.25+0.29
Total omega 9 fatty acids 3.96+0.20
Total energy (kcal) 549.22+1.27
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Perilla seeds powder (Yow/w)

Qualities
Control 5 10 15 20

Moisture (%)  17.73+0.75° 18.28+0.52° 17.69+0.92° 17.89+0.12° 14.94+0.76P
L* 69.75+0.34° 65.27+0.65° 62.90+0.57¢ 58.56+0.32¢ 58.02+0.13¢
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Hardness 8535.32+41190.47*  7579.87+255.17%  7527.82+679.86° 5648.45+1570.28°  5484.47+570.35°
Springiness 0.37+0.05° 0.34+0.03% 0.36+0.04° 0.31+0.055 0.28+0.05¢
Cohesiveness  0.20+0.02° 0.18+0.02° 0.18+0.02% 0.15+0.02° 0.15+0.04¢
Chewiness 620.55+131.44° 454.21+81.63  531.63+165.45°  260.81+90.13° 260.87+93.21¢
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Sensory Perilla seeds powder (Yow/w)

attributes control 5 10 15 20
Appearance 7.14+1.62° 7.10+1.12° 6.86+1.38° 5.68+1.67° 5.70+1.68°
Color 7.06+1.60° 6.94+1.20° 6.78+1.43° 6.00+1.77° 5.74+1.70°
Odor 6.54+1.79° 6.00+1.72% 6.16+1.76™ 5.86+1.98" 6.00+2.05%
Taste 6.96+1.65° 5.88+1.64 6.30+1.38° 5.30+2.08" 5.68+2.06°
Texture 5.32+2.24% 5.12+1.73% 6.02+1.57° 4.70+1.74° 4.66+1.79°
Overall liking 6.70+1.48° 6.26+1.39% 6.12+1.75> 5.68+1.58“ 560+1.73°
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(A) 0%w/w, (B) 5%w/w, (C) 10%w/w, (D) 15%w/w, and (E) 20%w/w
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wARe3 dmsuRuNINYRINTAliy wursznaumensalufueilndus fe nsanadifin uaznsn
afie3n Wy 7.38 + 032 uay 2.55 + 0.39 n3ume 100 N Amay wagnsalusiurialudud
fidunselvsfungunselusiuleiuni-3 (Linolenic acid, n-3) nsalesfulowni-6 (Linoleic acid, n-6)
wagnsnluiulewni-9 (Oleic acid, n-9) MU 2.10 + 0.64, 1.31 = 0.14 uag 7.11 + 0.13 n3uma
100 N3u PUARY

a ! a % ¢ LM o o aa a dyy (%
1379 4 V‘JMF‘WWNIJWGUUWﬂ'ﬁ“U’?NNaGmﬂJ‘MLﬂﬂwa’T]lI‘IJﬁ’TU81/16@1/]&]ﬂ’]iLﬁﬁJNN’]?JiJ@u‘U‘%M'Wm 100 AU

Nutritional value (% d.b.) Developed cake
Moisture (% w.b.) 13.2+0.22
Carbohydrate 56.62+0.08
Protein 7.43+0.03
Fat 30.47+0.01
Ash 1.09+0.09
Crude fiber 4.40+0.05
Palmitic acid 7.38+0.32
Stearic acid 2.55+0.39
Linolenic acid (n-3) 2.10+0.64
Linoleic acid (n-6) 1.31+0.14
Oleic acid 7.11+0.13
Total omega 3 fatty acids 2.10+0.64
Total omega 6 fatty acids 1.31+0.14
Total omega 9 fatty acids 7.11+£0.13

Total energy (kcal)/100 g 474+5.66
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1. wamiﬂnmﬂmmmﬂmmmwmmawﬁau

MsHARNINTEY YluTimuTy sopaz 0.99 + 001 Tnetmidinden FeiusunamnuTuen
a’mwmmmumsLﬁ]imsuawaumawﬂmmmmaauLa&J aqmaslmmamimmﬂmmmu (Jin,
Tang & Sablani, 2019) ﬂamwmﬂﬂsummisaaqmwuuau Ui“ﬂaumamﬂﬂmmm TUshu oty
LLa“Lm Immﬁmmawamﬂamms wagnsalusy mm@mumaaﬂsmlﬁumu%umlmaummﬂmsﬁuﬂ
5w Tnsawnsalusilewni-3 (Linolenic acid, n-3) uﬂsmmmmwam 5898931 Ao nImludu
Town-6 (Linoleic acid, n-6) waznsalusiulowni-9 (Oleic acid, n-9) Liao et al. (2018) 31847
’nmuummwuauLﬂuLmaqmﬂmaqmmlmuuiaLum 3 aa'ﬁumwiaaau 60-70 muam‘umﬂwuﬁ
Guaﬂwuuau I%m@lwuiamm 3 dandunsalugdusudu (Essential fatty acid) fAnudnAgyunn
mammwmmmuw LLawlIﬂmﬁu‘umﬁEJ@G]ﬂ’]iE]ﬂLﬁUIUiNﬂ’]EI Yonaninisinsniueuduumas
suamsmlﬁumuiamm 3 LLauIamm 6 szmmmamamamsmi&uuumaawum ANU10aNADLAALN DT DA
Tuauden saanmudsinisiinlsnoou Iiwaamaawﬂmavama LLauiiﬂ‘VlNiv‘U‘U‘UﬁuﬂTVl
Jum (Tor et al, 2019) wamsmaawlmamﬂaaaﬂmmmmmmm% Funs uazUna auma
(2559) wavlyw f3N9 wazAy (2560) ﬁﬂmﬂimmﬂwlwﬂmwmu mewmauﬂi nou
mammiwmumiuamm (Polyunsaturated Fatty Acids, PUFAS) Uimmmmiaaav 54-64 A5
iﬂmuwwumﬂwa@ #o Linolenic acid dadunsalusilowni-3 sevay 35-45

2. wamiﬁnmﬂimmmﬂasumawuau"lumnmnﬂm’mumuvwaﬂﬂs%maauma
lulastan

wamsﬁmmﬂ?mmn1'iLa%mmﬁaW%ajauiuLf-;m]WﬂWanﬁuﬁwmé’aﬁiuﬁ’U;ﬁJzJav 0 (Fo879
AIUAY), 5, 10, 15, ugw 20 yohvinaIuNELL NUEioUSINamInTle LT uR ssesay 20
%aqumunmumamma mﬂumwmummﬂuua@m LummﬂmimamLﬁumimﬁmammme
TuvaeAvsunaweunaind d9UsunaNInTseu souay 5-10 Gummuuﬂmumamma vinln
ﬂmmwsuaﬂmﬂWanuumUmmaa‘Lummwaam‘ulﬂ mﬂm‘nLﬂi%mmmwmqLuaamauau
ﬂmﬂ’]W‘Vl’N‘UiumﬂﬁﬂJNﬁ "Lummmmsamemmamﬂmﬂ Wanmumﬂmawuﬂmaimwmuau
W‘U’nLuaﬂimmmmwaummu wﬂmmmmmw LLavmamaaqmqumaaq mumaum u
LLuﬂumwmu Luaqmﬂaﬂwmvaﬁiimmmaamqwmaummmawu Seflunummedvonan Lm
amevwﬂmmwmaLuaama wudleUSnams T ouiiniy awalnaanuuds mmawau
NSINEAINY LAY mmﬂ,umimm mmammLmaLﬂiaumsmﬂumamammu mﬂuLuaLﬂﬂmlmm
Snwaitlonelusiu LLavLuamsJuaﬂLLu‘uLLavLLm Luaﬂmﬂm‘llllGUMI%IUﬂﬁiLﬁSNNaﬂ‘lﬂiu‘“L‘f]‘Lle‘iLL‘Viﬂ
Feilusaunaziauloomisidussausznou 3 mmmamaﬂmmwmuuaammmmﬂ A0nAABIMY
NUIUDY Jeddou et al. (2017) wmﬂmsmmLau‘LstmsLLaﬂﬂimﬂ,umam,ﬂmsmﬂﬂ amalAni
wurluup gy S?iqmamﬁmamﬁlﬁyujulﬂluﬁmwLﬁmﬁ’umﬁmeﬁ@mmwmwﬁsmm
FuifameiansAsLuLLUY 9- Point hedonic scale Wudwﬂ%uwmmaaﬁi@uﬁiuﬁuﬁvaaau 10 1
‘vni‘vm LLuumwmauamaammw 5 ATLUU Iumm sAUSINANINT U sEAUToas 5-10 984
umuﬂmumammq flazuuuanureulngsiy 11NN 6.0 ATULY fmLLammmaaamwmmuﬂm
Pinonansum uaﬂmﬂmimmmmmﬂmmmﬂumﬂwmamwamwmmuﬂmmma
AR S Aivmule ma'ﬁ]mawaaﬂummavmﬂslumﬁumvmusuaqmuﬂm Tan ﬂ’]’iLWEJ‘ﬁ way
ARE (2560) ﬂEJﬁuﬂﬂ’]iWWUWLﬁﬂIﬂJIﬁ‘JL%W ‘mﬂ‘wwuﬂmmmmiuﬂi“mﬂm'18 9 v o
awanluy nseusUUsENIY way EmJivwsmmsJmeluImnw dorudunisifiumadendimladiu
yuslnA
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3. nan1sAAszvinuAmslnYuINIs v INEA S uT WAL

AnAnslaruInIsvesnAns A nNaTud Usvdsidnaaiunsntveufifaunla
Usznoumeasiulawnsa Tusiu Tusfu wavion venandudaduunamwenauleewns deusudu
nmsieszauleneu Insedleems dunuimdfynennislaruinis wWuasemsid
UselowilBeaunin annsnannaduisanlsalufane3oss iwu lsaiilawazviaenden unse
RN LLaBVTENQJJﬂ Juay (Jeddou et al., 2017) Rodriguez et al. (2006) 1891 Naulee M
ﬁmmLﬁ'm%aﬁumimmmmaﬁwmummazwﬁﬂg A1UTNANTEAUABLAALADTEA LaENIINATY
nglaaludila dmsuauninvesnsaluiy wuawdeduniivanladdaaiuvensaloiurialy
dudasnmnviadui lasiamgnsaluiulawn-3 naaluulewni-6 wagnsalusulowni-9 el
Usinaanandnuesidlofioutunsantueu (ms1eft 1) Li et al. (2015) sieemanloduainaituen
fusunansaluiulususademou (Polyunsaturated fatty acids, PUFA) 5e8a% 76 — 93 g3y
nsalutilewn-3 uasnsalesiulown-6 Smdunsalutiusudu (Essential fatty acid) Sanuddaunn
AORUNINYDINYWE T1E4IUUDY Xiaoyan et al. (2019)wmﬁﬁfwﬁ’uwﬁyﬁauﬁqmamﬂ’ﬁ*ﬁwam
Triglycerides (TG), total cholesterol (TCH) &g Low-density lipoprotein cholesterol (LDL-C) &11158)
anAUABINSARlsATTUUAeR EendIaMazTIlY W wazdaluwes Lﬂué’{u (Torri et al., 2019)

A3UNAN1339Y

pannou WuunamesingAuiidauaimslasuinisgs Ussneumeansomsanssia
Tnswmzauleveny uwaznsaludulomwnt Sumnzaunonisfiunuemalasuinislundadom
91913 uazmsataidutigy Weusslovuludeguam nn1sfine Usinuandueu (Gosas 0
(m“"gasmmmm), 5,10, 15, ke 20 YoetIINAIUN AL G{a@mmwmqmamw ANINNNG
Usvamduia uazammmslasuinisvesaniansiudends menslslalasanluniseu wun
USinamenieu sesay 10 vesiminaunauduinaivangaunensinmimuduaniie
auam vilvuSinaanudu apuans admdes fuwnluvasaadewIeuifisutufesis
muax Turnigfinndung s a%’m%’uqmmwmuﬁaﬁmﬁa (mAuuds muBavigu Mzt
uazAusslunsiAen) ﬁhﬂﬂgﬁmﬁuﬁméwmmu devssifiununimmiadssamduda wuan
USunnusentiou Seeay 10 vestmiinaiumanum vilvazuuueuveuluynandnumeanng
6 Avuuy Juduvimafinzaunenisianifivauemalasunsivduianitantudivends
detsgnamuamdlaguinisvesdnsamiiiauila Uszneuaisaisiulewnsn Tusiu ludfy
WA WU 56.62 + 0.08, 7.43 + 0.03, 30.47 + 0.01 Az 1.09 + 0.09 N3/100 N3 AR
uonaniuaduuvamenauleveny 4.40 + 0.05 n¥u/100 niu uarlvmdsnuiioun 474 Alaunae’
dusunmnmussnaaleiu wun wdadueivauladuumamensaludungunsaluiulownn-s,
6 war 9 Fadunsaluufiiunumaensinuvessame ansaanmudssnaiAnlsasyuy
vaoadenauasuariila wwwu uardalowes idumy
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Faauauuzn1sinan1s3dg iU selevd
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uinedendeslu.

el ﬁimm als9u sonAu LLawﬁu‘t}%uuw ‘Uiumﬁzjuu (2560). Naﬁuax‘imm’]ﬂmaummﬂmamum
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