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Abstract

This study investigates the extraction and characterization of bioactive compounds from the

Eri silkworm (Samia ricini) for the development of sustainable cosmeceutical ingredients. To minimize the use
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of harsh reagents, a green extraction approach was employed using an alkaline solution derived from
bamboo firewood ash residues in Khao-Lam processing. This method was evaluated against conventional
solvents, including distilled water, 0.2% (w/v) Na,CO,, and 8 M. urea solution. The results demonstrate that
the ash-based degumming process achieved efficiency comparable to sodium carbonate. Quantitative
analysis via Bradford assay identified that the 30-minute Na,CO, extraction yielded the maximum protein
concentration (791.89 + 0.85 mg/g). However, phytochemical profiling and antioxidant capacity assessments
using DPPH and ABTS assays revealed that the 90-minute ash solution extraction produced the highest total
phenolic content (253.10 + 7.07 mg GAE/gDW) and significant flavonoid levels (41.72 + 0.00 mg QE/gDW).
This extract also exhibited the most potent ABTS radical scavenging activity (90.05 + 2.82% inhibition), while
the 90-minute distilled water extract showed the highest DPPH radical scavenging (62.07 + 0.79% inhibition).
In conclusion, utilizing agricultural waste-derived ash provides an efficacious and eco-friendly alternative for
recovering bioactive constituents from Eri silk cocoons. This methodology facilitates the valorization of
agricultural by-products and offers a promising pathway for the formulation of high-value, bio-based

cosmeceuticals, thereby enhancing the economic sustainability of local sericulture communities.
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Figure 1. Cocoons of the Eri silkworm (Samia ricini)
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ﬁﬁmﬁLﬁ'm:ﬁqm‘éﬁmwga%mmmmmﬁm
#eUN12 WNA28R5 DPPH radical scavenging assay
fiFmulasann Shen uazANLY (2010) TAEMTIAADLAN
mi@,mﬂﬁmmﬁ@mwmmmzmﬂ DPPH &ailians
auyaddszainsasaadn arunsnganauuaslad
ANENIAALT 517 wiluiuns Lﬁ@ﬁwﬂﬁﬁ?ﬂﬁumiﬁ

a & '

A1:8190 1F B ANMAIAULA DPPH A9 AaZii ALl

'
=

#n91sznauianies nnliana9aea Inatllnansans
we LN nAaedssnee] YTunms 1000 184ans uay

WAx @1382A08 DPPH 1311m9 750 Raaams Unluniina

a (-

PBRU SCIENCE JOURNAL

2117 23 21T 1 wnsAN - Aune 2569

30 W17 AINUBEIHNITAAINIIANAUUAITIAIINEND
Adw 517 unluiums Inalfeniuaaidunann
W3suiey (Blank) warld3m18ud@ (Vitamin C) #
% v o 1 = aa
ANNENTU 0, 2, 4, 6, 8, 10 luTasnsumeNadansiilu
a19uRsgu” grslunisdnueyyagaszianaluan
A NdY TuTAsNSNaNY a0 A AT (Vitamin C
equivalent; VCE) Tmmﬁmuﬁ"vnwﬂmmgm LA
AINIIAANAULAIN LANIAWINIAT % Inhibition waz
' a o a a o 4 8 o o
g8 uANFU e UALAR R UE Aeniinaeeselus

wifs 1 nfulumidag (ug VCE/Q)

AYANNG

% Inhibition = (A = Asmpe) Aconral X 100
4
Fxfa)

A oo = AINNIAANALLAIIRITARILIAN

A e = ATNITANAULAILBITANAADIN N

sample
nalsufiaiadaeiannssing

5.2. 98 ABTS decolorization scavenging effect

Aaulagain Re uazaniz (1999) lnaindaw
@1782ael ABTS (2,2-azino-bis-3-ethylbenzothiazoline-6-
sulphonic acid) Ingnazangnsazata inunadeauiles
Famn (K,8,0,) Auidudi 2.45 Haaluais avane
Tudndunauiy ABTS Aanududu 7 fadluans
azane lunindugaasnsdon 1:1 A ludiile
faunivied i 19an 12 1l azldansazans ABTS
rauti W dfesdeardaeinaulidAnisganau
LasTiANENaAAL 734 wilumms WinfU 0.70 + 0.02
73Lmﬁw’mwmmiaiunﬁﬁué’é@@%@%mz Tnensin
ansafavanunivluu 50 lulasans Tutandu 200
lulAsams udaiin ABTS 1500 lulasams manldidniu
udavin it luislefunan 30 wit anntiu s lu4m
AmeaAnAULAsTiPaENIAAL 734 wiluuns Taeld
worues 1y Blank ¥rA N sganauuaaiile d
73Lﬂﬂ‘ﬁxﬁqw%rg‘l_l5@@1@;{2\]@@?51@8Lﬁ‘&l‘i_lﬁv‘]_lﬂ?ﬂ/\l
NIMTZIU 184 Vitamin C (0, 4, 8, 12, 16, 20 pg/mi)*
wansluArANdndy lulasnduanyaaes Vikamin C

LAZUIAINIIAANAULAIN AN A WAL UI AN
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% inhibition A9ANN1T s189KA LT LR e Ty
AnRuTAeu nTnaeaf lumuie 1 nfuluniae (pg

VCE/g)

% Inhibition = [(A-B)/A] x 100
A RB ANNNIAANAUUANETHAUIEY ABTS
A 1 A o dl
B Aa AIN19AANAULAITIANERANNY luwd
nufiseniu ABTS
6. NISIATITUAMMNADA
1lun199ma1ziidunn Bioactive compound
LATNARDLOVEN TN INUARTITNAFRUATTINNNS
AATzUlaeni9vindn 3 A3 (triplicate) wansdayaly
sUuuy Aede £ ANde9NIATgIY ( Mean £ SD,
n=3) uazdiasziarnudsdsaulneld one-way
ANOVA N8R AN UANGAINIZUINNANLaAE B E N9
HadnAnyuayld Duncan's multiple range test (DMRT)
4 L A e C Y
WANIANNUANANNENATY TeudneAane Taeld

T sunsu IBM SPSS (Statistical Package for the

a (-
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v
o 1

Social Sciences 15114 26) FIAIAITNANATYNWNATA

AP<0.05

NAN15238
1. NISAIUIUUISDEALARINITADNNIILUN (%

Degumming)

% k%

A o Y aa H v v
LN@WﬁﬂW?@@ﬂﬂ’]%iﬁNW&ﬂ')ﬁ HAEUINAL AN

24
Y

A3t 0.2% Na,CO, ANAEATaza8Ui1UTNIAT 30
NaRARTUAZANAAILANIATANY 8M €138 ANEWINI
o ad a v a o A
NENINIesansann bunasiAN ndiAesiuNInAe
a A ! Yy
uasazaredmaesden lAfasazaesnisaannio
Tun Aauansly Table 1. NANINARBINLAIIENNIAEN
nMauarsraznatlnasnefesaznisaanni1veg 19l
WadAtyn1eaia (p <.05) lnadsnnsaannianag
Sodium Carbonate 1 A1adagegauazaInng
ANUITREATTINT9ARNNN luN WU HFRaazaeg
n1saanna lusee Tugaeszids 3.96 - 27.95 Taanis
anAneLA9E 0.2% Na,CO, 1981 60 Wil Hietaz

2194N1980NN19 IMNNNTIgARS 27.95

Table 1. Degumming efficiency achieved by various extraction techniques.

Extraction methods Time (min) % Degumming
Distilled Water 30 6.96 + 0.24°
60 9.37 £0.11°
90 3.96 £ 0.05°

0.2% (w/v) Na,CO, 30 27.62+0.03"
60 27.95 + 0.04

90 26.24 + 0.04°

Ash solution 30 24.10 + 0.04°

60 26.23 +0.03°

90 25.89 + 0.03'

8M Urea 25.55 + 0.02°

* Data are presented as mean + SD (n=3). Different lowercase letters indicate a statistically significant difference at the

p < 0.05 level, as determined by one-way ANOVA followed by Duncan's multiple range test (DMRT).
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2. msiaszdiunaldsiuluanssiadnelneds
Bradford assay
AINN193LA TN YT N U TU AU 83T
Bradford assay 5unauldsauluansiaetnanialuun
o U aal |
arnAERBsng 7 wanslu Table 2.

1Funaulishuressaetnagnsainneanunia s

Table 2. Protein content in sericin extract from Eri Silk.

PBRU SCIENCE JOURNAL

"

2117 23 21T 1 wnsAN - Aune 2569

:
Al o

ad ' = 1’/
3983869 ] nudrEunaulUsAuisunnzesnis s

B¢ 9519 19 129,796+ 0.143- 791.890+ 0854 lulaaniusi o

33

a a

Hadans tnadsnisaiauaumae 0.2% Na,CO,
1981 30 wh MhdTurupesTdsfunnign
A8 791.890+ 0.854 Hadnsusaurninuia

gp95alun 1 nfu

Extraction methods Time (min) Protein Content (S.ricini)
(mg/g)
Distilled Water 30 129.80+ 0.13°
60 233.88+ 0.56°
90 250.58+ 0.76°
0.2% (w/v) Na,CO, 30 791.89+ 0.85'
60 725.90+ 0.72"
90 615.25+ 0.37'
Ash solution 30 225.15+ 0.57°
60 548.89+ 0.75°
90 415.08 0.86°

8M Urea

692.86+ 0.49°

*' Data are presented as mean + SD (n=3). Different lowercase letters indicate a statistically significant

difference at the p < 0.05 level, as determined by one-way ANOVA followed by Duncan's multiple range test (DMRT).

3. n5IAsIERlSIEsUsEnauWRaANNIUNA
wazdsunuansanlouass
HAN13LAIIEFUTNasUsenauNwedn
FInnABarFuIasianlauess WanIFaa819n19
unaianeuRaedsang o wanely Table 3. wudn
o a A a ' '
ansanavenunialnudansseneuuadnatisyndng
14.60 + 2.12- 253.10 + 7.07 mg GAE/g Taadsnns

ATANENUFI8A17ALA U T LA T WA 90 W17 1K

I~ =

U3nruaesansdsynauWuednuiniigaaa
253.10 + 7.07 mg GAE/g dqun1anadauuidsun
ansnanTauass wudnasanane U1 uuiansan
Twwmﬁwmegﬁwdw 1.72 £1.21-71.66 + 2.78

mg QE/g TneRsnsannueufeasazaiteFe T

ﬂ??mmmmmi‘vslmiquﬂﬂmruﬁﬂﬁqmﬁ@ 71.67 £2.78
mg QE/g
4. mﬁmmzﬁqwés’ﬁuagga%m:

41. msﬁmmzﬁqwéﬁwagga%mz A2E g
DPPH radical scavenging assay

mﬂmfﬁmmw’qw'ﬁrﬁm@ggﬁmz AaERD

DPPH radical scavenging assay l1@19/28¢14n19
Inufiaiaveufaeiasiig o uanslu Table 4. wud
msmﬁ"wmuﬁ%@m:ﬂﬂisj“ué?\afamg@%m: (%
inhibition) @qu:ﬁ‘ﬁ)l"j’]\i 11.32 £ 0.18-62.07 £ 0.79 %
TneREnnsainueudaedafudaeinauiuaan 90
ufiiaauanansalunisdudanniignie 62.07 +

0.79 %
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Table 3. Total phenolic content and flavonoid content of silk sericin crude extracts obtained by different

extraction methods.

Extraction methods  Time Total phenolic content Total flavonoid content
(min) (mg GAE/g of dry weight) (mg QE/g of dry weight)
30 14.60 +2.12° 7.14 +0.20°
Distilled Water 60 21.10 +2.83° 24.64 + 0.59°
90 30.10 + 0.82° 27.93+0.64"
30 208.77 + 1.16' 2.28+0.48°
0.2% (w/v) Na,CO, 60 213.10 + 0.00° 1.72 £1.21°
90 247.60 +2.12 20.61 + 0.96'
30 175.60 + 3.54° 14.59 + 0.16°
Ash solution 60 228.60 +0.71" 18.67 + 1.57°
90 253.10 + 7.07 41.72 +0.00'
8 M Urea 99.00 + 14.14° 71.67 +2.78

* Data are presented as mean * SD (n=3). Different lowercase letters indicate a statistically significant

difference at the p < 0.05 level, as determined by one-way ANOVA followed by Duncan's multiple range test

(DMRT).

Table 4. Antioxidant activity of silk sericin crude extracts obtained by different extraction methods using DPPH

assay.

Extraction methods Time (min) Antioxidant activity % Inhibition
(Mg VCE/g)

Distilled Water 30 374.24 +7.84 46.82 + 1.78°
60 336.52 £ 9.77 42.50 +1.80'

90 492.29 + 8.63 62.07 +0.79"

0.2% (w/v) Na,CO 30 134.57 +12.44 17.83 +1.88"
60 140.85 + 3.58 17.81 +0.66"

90 165.33 + 3.80 21.21 +0.33°

Ash solution 30 166.568 + 2.44 21.155 + 0.38°

60 212.889 + 5.44 27.539 + 0.94°

90 174.275 + 5.02 22053 + 0.64°

8 M Urea 92.87 + 0.41 11.32+0.18°

*" Data are presented as mean + SD (n=3). Different lowercase letters indicate a statistically significant difference at the

p < 0.05 level, as determined by one-way ANOVA followed by Duncan's multiple range test (DMRT).
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42. MaATzRnnaAuayyaddszaan
98 ABTS decolorization scavenging effect

mnmﬁme}m’qm%fﬁmw@%m: AaERs
ABTS decolorization scavenging effect luans
srathenaluafiaiavenudaeiasng - uandlu Table

5 HAAINNNINAFAL WUAANTaN AN Inudl Fae

Table 5. Antioxidant activity of silk sericin crude extracts obtained by different extraction methods using ABTS

v
o a

aznN9dUEealyaRase (%inhibition) BgjsTndng 2.847

r - PBRU SCIENCE JOURNAL
2026.23(1) : 58-75

+0.273 - 90.005 + 2.815 Ine3fn s anenUAae3a

v
S v

v v ° v
punaaudTn1dunan 90 unnufasazaas

AaNaNITnlunNsduvanyaBasTNINNgAAe

90.005 + 2.815

a A

assay.
Extraction methods Time (min) Antioxidant activity % Inhibition
(Mg VCE/g)
Distilled Water 30 17.68 + 3.76 3.16 + 1.27°
60 30.38 + 2.14 3.85+0.29°
90 21.68 + 12.02 2.85+0.27°
0.2% (w/v) Na,CO, 30 817.73 £ 1.08 79.936 + 2.569°
60 895.07 + 13.28 87.096 + 1.815"
90 901.38 + 6.50 88.215 + 0.861'
Ash solution 30 600.859 + 7.59 58.90 + 1.16'
60 571.980 + 8.15 56.94 + 0.98°
90 919.608 + 2.25 90.01 + 2.82
8 M Urea 163.01 + 13.94 16.61 % 1.60°

' Data are presented as mean + SD (n=3). Different lowercase letters indicate a statistically significant difference at the

p < 0.05 level, as determined by one-way ANOVA followed by Duncan's multiple range test (DMRT).

aflsananigian
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U A IneAAUNe AT UNIEIUNY uddnanIag
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atiusialy dnluuuazudndueien o ildainualy
dszmalneiulasunisaensvlinalandenmuninuas
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Auanemaasdulng Tnatlszmalnesiudinigenig
a X2 a o o S |
WARDNUszNI 600-700 WATNTAUdaland T
guansnalunilududun s aealan® nsuudulull

e lamhiuaniuazdasinisaannin luungadu

lonTusdusani@anow Gearunsnvinldnanedsidu
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nsldansazanansa Ang vsaidulad Tnevinluduiien
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o al d‘ ¥
1181200 AHANEAANMNTINEU | H1Llszynsfld

a o dgj =< o ada o
nuddeiidunsAnEuarIWNIEN 941 A
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TUgAAIUNIINAINGAD NIIANAUINEAL N1TANATE
0.2% (w/v) Na,CO, WATN13aNAALEATATaNs 8 M g
= Aﬁl dl = = a v 1

78 FudenTeune AN lus1uen o 1904y

oA v

un1l83 (S. ricini) wuanRde leFaunsutandn s
11 (B. mori) Tuunaneid v A ulundTiAqu

A ' ! =2 ! val '
qummmumumLLi\mﬂummqmw ] lannan

@

WasanndAnisiimfanauana (Elongation at break)

v

D

a

Agandnasinailedn

al

o '

anytaganuqnlunlnassan

o

dadauaadnsnaciluntuauatisauinlugl

(7

=

(Bulky side chain) i1 Nilaazanily (Phenylalanine)

'
=

waz lsdu (Tyrosine) Ngandn adanalinisdnzes
o = = v 1 v o Y
snvasluanaianuiiussifautasndnluudnu vinl
ulnuasianwuelnsaa¥ag gngu (Porosity) wazd
gurnged919neludulanuanngn danalis
m’mmmmiumi@mﬁumm%u (Moisture regain)
WaZNN9TEUNERINANGINgA TuLTTAT InNIATE g AA
Viannn Tudnuduguinen duluudsinufionagse
= = L. ~ '
wariAanudunan (Crystallinity) Auans1aannluu
v = a = dld o o 1 dl o
1 TnefinsnesllueaniunilaAusaiieaniy (Poly-
, | o e y & =
alanine sequences) 819191 N1 R IATNATI9NIHANT
doeldidulafaqrumilan (Toughness) Wae

=

ANATNITa U U useguun R galaandn

=

i Nl o a a pripey
yana1ni muasdaddSuunsnes A lundd
(Polar amino acids) 111 NIAUBAWNTHN LAZNIANG AN
(Glutamic acid) nszanasatfluduldsauriduiay v

Tusunannan M lidguantd n1sduiiamnig

'
o

(Adhesion) AUA1IANLAIUTARTDNGIINT A L6 N
1J32@n3n1MN91 anDe &Nl

f
Munadsaudng
(Wool-like texture) TamaL laneN1IWRUINARAUNRS

Py 1 ¥ v=q 24
nefiuANaLBLaTITLNeANNTaRlAR

Al ¥

NANTINARSINLIFN N1saannI2luuEsdae
AMIRuA AT TIEN 71987 30 60 WAL 90 1t i
Yaeinznsaanninlualiuansnsiunnn defeuus
AunsanAneLAEANIAzANLEFE nssudaeiingy

wazANAaE 0.2% Na,CO, Tnanudn H¥ataznisaan
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v 1
o o =y

n1aluuNINNdNaNTanANANALUNNAY uAR SRt as

'
a v v

n1saanni1alundasninnisaiaffNsag 0.2%
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ATNIANAILUINAL ANAQLUNUEWAZFANAE 0.2%
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LUU4a9n91m (scanning electron microscope; SEM)
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aann1olunldnngn (15.7% degumming) anvividule
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