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ABSTRACT

This research aims to study the effect of Eri silkworm pupa powder on the physical
properties, chemical composition, and sensory liking of brownies. It was found that Eri silkworm
pupa powder had a light brown color and a fine powder consistency. The measured color values
L*, a*, and b* were 42, 0.40, and 5.32, respectively. Moisture, carbohydrate, protein, fat, crude
fiber, and ash contents of Eri silkworm pupa powder were 5.20%, 0.025%, 72.77%, 16.51%, 4.75%,
and 5.66% of the total, while water activity (aW) was 0.55. The bioactive compounds, including
antioxidants and phenolic compounds, were found to be 44.09 mg Trolox equivalent/g¢ and 8.41
mg Gallic equivalent/100g, respectively. Eri silkworm pupa powder was incorporated into brownies,
replacing wheat flour at 0, 10, 20, 30, and 40% of the starch weight. In sensory evaluations,
the brownies containing 10% Eri silkworm pupa powder received the highest rating in overall preference,
with L*, a*, and b* values of 39.47, 0.85, and 2.22, respectively. The firmness was determined
to be 94.28 N. The chemical composition of the product, in terms of carbohydrates, moisture,
ash, free water content, protein, fat, and fiber, was found to be 31.82%, 16.92%, 1.14%, 0.87%,
10.29%, 32.73%, and 2.91%, respectively. After storage for 6 days, the brownies contained antioxidants
and phenolic compounds equivalent to 43.61 mg Trolox eq./g and 3.02 mg Gallic eq./100g.

Keywords: Eri silk pupae, antioxidant, total phenolic content, brownie
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newe : a-d Anadeniifsnysueneiululeas lanuuendedunsatifegiiteddyiseAuanudedu Soas 95

o

(p < 0.05) waz ns lufimuupnansiunsadfegdidedfgyssauanulieu Sovay 95 (p > 0.05) ATLU
Tunsnemneds pztuy 1= ldyeunin wag AzLuY 5 = ¥UNIN

annsthusinus udslunaunuutlsandlundnsausiusid Tneldnenudlwudisesas 0 10
20 30 uay 40 Yesmtinudanuindn L * vewdndaeiusniildnssnualuEitosas 10 uay 40 dan L*
mnﬁqmwhﬁ'u 4538 uaz 46.55 muddU duusniidnsnualnudisosay 30 a0 L* ﬁaaﬁqmwﬁﬁ’u
32.90 dhuusmindneinuslugdsdosas 0 20 uaz 30 A1 L* WAy 36.10 38.53 uaz 32.90 (N34T 3)
derfiusnuransneiusni 6 Yu nuiusmiildninudlwsi¥evay 0 e 30 fA L* Wy Tunsd
U ITld e nualvuE3seuas 10 20 uaz 40 fiA L* anasanuusn Ad a* 1Wuau uansdsdung uas a*
Huvan wansdider usniildneinudlnudisosas 0 10 20 30 waz 40 fie a* Wiy 0.10 0.01 0.75 2.35
waz1.94 WoAugnwmiuly 6 Su A a* fediuauluusifldnsnudlmsidesas 0 10 was 20 Tuvnsi
mafinnesnudlussluusnifosar 30 uay 40 Sl a* anas Ad b* Wuvinuandndes b* Huau
wansdn@y usTiidnenudluadidesay 0 10 20 30 way 40 ilA1 a* Wity -0.25 0.08 0.65 1.92
way 1.51 dlortusnwsnuly 6 Yu a1 a* fiiu 1.38 2.22 1.80 1.32 uaz 2.80 luusniildnssnuslnds

1%

Zawaz 0 10 20 30 uas 40 MudFU b dumseRanfasusnTliferlnaniitidimadudussdussnou
Foilvuimiyn gestiddmaduuasinslinadnudlmdinaumuntandtmsdnudlmssiduinguis
dhana uenaniimsfiuamilynansiinaduiesdunaiuesninfejseddmalaslldioule]
Faduufiserssriansaesiluuaztmedmdiiiniu seinmsevvinilaefaamgiuazaioulu
seUfjisen (Purlis, 2010) VIRl 3Seras 0 10 20 uay 40 TrmutuienTy Woliugnw
Wl 6 Ju eduiadidnanas (asned 4) ﬁu’QﬁjawLi‘]ul,wmxiﬂiauﬂqLmuﬂﬂwwmiuuﬂamﬁLwﬂm"wu
Tunsdnudluess fauilesnsdruvemesnualnysifiuniuluwasivsnautsandanawinlisuna
ﬂqLmuamana'nmaiﬁlmqa%f'lwmmamﬁm%ﬁmmLL%&LLsaﬁaaaﬁdﬁﬂﬁmmmLmulﬁaaﬂﬁwaq Fedonadoetu
nanAuaaninauunilendmeuidnmenia Afansaui wazanisimeianasdiessiunsnauny

sewdstveudatiuunnau (Sirichokworrakit et al., 2016) WutAgnturandaeius UL datlsdwess



Phranakhon Rajabhat Research Journal (Science and Technology)
Vol.18 No.1 (January - June 2023)

75

aa =1 ' Y a o ¢ a A a 1% ¢ sa a &
naununlsandiimanunduilouazAnsausiveswdndurivsmdanauiioUSinaudsinlsdussamuinniy
(Sinchaipanit et al., 2017)

A15199 3 ANBULNINIYAMNAUEVDINANN UNUIT TN TR DA brudSneununtleandsesas 0 10 20 30

way 40 vasthuinuds iusnuigamgiiiesuu 6 Ju

Eri Color
silkworm L* a* b*
pupa
Days after storage
powder Y 8
(%) 0 6 0 6 0 6
0 36.10 = 1.09° 40.35 + 0.33° -0.10 + 0.10° 0.32 + 0.10° -0.25 + 0.37° 1.34 + 0.63

10 45.38 + 0.20° 39.47 + 1.44° 0.01 + 0.31° 0.85 + 0.58"° 0.08 + 0.09° 2.22 + 0.39%
20 38.53 + 2.26° 33.80 + 3.75° 0.75 + 0.20° 1.25 + 0.94" 0.65 + 0.14° 1.80 + 0.61™
30 32.90 + 1.29° 40.16 + 0.65° 2.35 + 0.50° 0.48 + 0.27° 1.92 + 0.56° 1.32 + 0.20°
40 46.55 + 0.54° 40.90 + 0.81° 1.94 + 0.08° 1.76 + 0.24° 151 + 0.06° 2.80 + 0.19°
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powder (%)

Firmness (N)

Days after storage

0 6
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40 171.22 + 54.44° 105.90 + 7.72*
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(22:4, n-6) uaz Docosahexaenoic (22:6, n-3) Wudu Uintasataporn et al,, 2001) 915189109 Ekpo
& Onigbinde (2005) wuiUSnalusiufesay 8.0-8.6 wuluvueulwudiiug Castor tapioca Sudufe
NOUIANLA (prepupae) wazisanis (pupae) HupsnIlufI99UVRY Rhynchophorus phoenicus
(%oway 25) Usinallusiuvesueulvudin 2 5o Wuunanisiuiia (Rao, 1994) uavSmuimusuiideinuld
23 afialy Zaire Windauannds 1923 kJ/100 ¢ (Malaisse waz Parent, 1980) usmilfildnssnuslngds
Zaway 0 10 20 30 waz 40 Mdulvomnsiiiutu wihifudesar 1.69 3.71 7.20 4.26 uay 591 AU
dlafiushweiull 6 Su @ulsewnswindudesas 1.66 2.91 7.30 4.29 uaz 5.91 mudwu Tuusdild
nadnudluudssesar 0 10 20 30 waz 40 MNAINU NIsNARURI LA InLESluus 1 TdealiiiuTine
Tyomsiiutunuysinadfineinudluudsfifiuty fadidesnueinualuudslunisneassiiloems
whituSesay 4.75 slndifsfunisvnaeswes Longvah et al. (2011) finulgemshusnudeuniarii
Youay 3.45-3.62 (3UT 3)
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usniiilsinudludidosar 0 10 20 30 uaz 40 Tavsmsdnueyyadassiiniu 43.61 43.69
43.94 44.29 uaw 44.31 mg Trolox eq./g MUSFU Walfudnumily 6 Ju qméﬂﬂiﬁma%aﬁaimﬁﬁu
44.55 43.61 44.53 45.12 uaz 44.51 mg Gallic eq/100g Tuusnilildnsinugluudisesas 0 10 20 30
way 40 muy usiildnesnudluaEisesas 0 10 20 30 uar 40 fasUszneuTueanouawiniu 6.25
9.43 6.72 10.59 uaz 7.65 me Gallic eq./100¢ lefiusnwruly 6 Tu ansUsznouiiuednavumanas
Wiy 234 3.02 1.69 1.91 uag 2.96 mg Gallic eq/100g luusniildnsinudlnudidosas 0 10 20 30
wag 40 awdy (37 4) U%mmmiﬂixﬂau*‘?\luaaﬂﬁgﬂwmLLa3ﬁaﬂsmﬁmawaaaﬁzwﬂﬂmLSU%?Bu
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mg/100 ¢) ua (-)-epicatechin (3.36-44.19 mg/100 g) ¥’
mnuiduduyes SSE Al DPPH anasiesay 50 Ususniafanssuinueyyadaszgs Uinuasuszney
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