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Hydrolyzed Straw Mushroom Protein : Plant-Based Innovation to Sustainable Beauty
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ABSTRACT

Straw mushrooms, especially those that are in full bloom stage, have a short shelf
life with unattractive appearance for consumers resulting in low prices. The aim of this study
was to increase the value of straw mushroom by processing a hydrolyzed protein as a key
substrate in cosmetic products. The straw mushrooms at stages of bud and bloom, were
digested by alcalase enzyme for either 2, 3, 4 or 5 hours to find out the high quality
hydrolyzed protein. It was found that the four-hour hydrolyzed protein of the bloom straw
mushrooms had the highest antioxidant activity which was higher than vitamin C 30.36%
comparing to standardized vitamin C at the concentration of 50 mg/L. In addition, the three-
hour hydrolyzed protein of the mushroom buds had the highest inhibition of tyrosinase,
which causes melanogenesis ICs, of 1.72+0.31 mg/ml. Both obtained protein contained high
amounts of glutamic acid, glycine, serine, proline, alanine and arginine which were reported
as the active ingredients. Therefore, the four-hour hydrolyzed protein of the bloom
mushrooms and the three-hour hydrolyzed protein of the mushroom buds were combined
at the ratio 1:1 for the high activity of anti-oxidation and tyrosinase inhibition. Then, the
mixture was applied in the body lotion at 0.5% concentration. The body lotion conform of
TIS 15-2561 standard regarding herbal skin care products with pH 6.47. The heavy metal
contaminants viz. arsenic, mercury, soluble barium and pathogens viz. Pseudomonas
aeruginosa, Staphylococcus aureus, Candida albicans and Clostridium spp. were not
detected. Moreover, the straw mushroom hydrolyzed protein body lotion has been passed
the accelerated storage test of cold and hot cycles of 4 + 2°C, 24 hours and 45 + 2 °C, 24
hours for 4 cycles. The final product was accepted by 80% from 25 semi-trained testers. The
sensory score in terms of color, viscosity, skin absorbed, stickiness, skin odor and skin
moisture after application were 5.24, 5.16, 5.08, 5.16, 3.92 and 5.72 of 7 points, respectively.
The cost of hydrolyzed straw mushroom protein body lotion was 53.69 baht per 250 grams of lotion.

Keywords: straw mushroom extract, straw mushroom protein, hydrolyzed straw mushroom, body lotion
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witienheis 2 sver Hun svevnengu wazsrezaonUL S1evieazenn anvunalid
Fudn suwisiigumad 70 esmiadea e 10 Falas efeuuiuuuan$ou (BWS Trading, Model
BWS-USC-1) mniiutunualiasBendneisiastiu (Toshiba, Model BL TI00GS) inseii &eid

- 23R UsENOUMIATMUNINTEIUYRN AdTasU ] URMSUALITen M smduasn1sinys
uwisiende liun TUsiu (AOAC (2016) 981.10) lusiu (AOAC (2016) 922.06) 11 (AOAC (2016) 940.26)

- AUSinanindasy (aw) HeidesiaUSnadast Novasina, Model TH 200

- Ad FeLeseeingd Konica Minolta Chroma meter, Model CR-400

- UBanaunatiu #1835 ACAC (2016) 964.22
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- Usnaunsmezdilu 15 98 laun nsaweaUldn (aspatic acid) sladiu (threonine) &3u
nsangmdin Insdu lnadu avaiilu 118w (valine) loladau (isoleucine) 84@u (leucine) ladu
(tyrosine) Wllaozanilu (phenylalanine) 8a#iau (idtidine) ladiu (lysine) Lay 0133%u Aae33
ANNLINTFIUVBINTUINGIMEATUINNT (AOAC (2019) 978.04 Uar 994.12)
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- 5937 5 Wiavhsluszezaenuiu adameloulusifiszezina 2 Hlus (BL2)

- N99HET 6 Wiavhsluszezaenuiu adametoulusifiszezina 3 $lus (B13)
(Bl4)
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- n351A57 8 Winnsluszezaanuiu anneetoulwiNssezian 5 9alug (BL5)
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Aloglu and Oner. (2011)
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ihusiulelnslamvanitemnanusegndldludndasasuthsfiiluUzinm 0.5% veuile

Tatunisnum 1neUNUNISVIAABILUY randomized complete block 9 Ns53A3 911U 3 91 Al

Table 1 Components of skin lotions with different methods

Method
Phase Chemicals
1 2 3 4 5 6 7 8 9
A Carbopol 940 - - - 0.05 0.10 0.10 0.15 0.10 0.15
Distilled water - - - 4945 4940 49.40 4935 49.40 49.35
Triethanolamine - - - 1.00 1.00 1.00 1.00 1.00 1.00
B Distrilled water 67.88 7238 7238 2542 2542 2767 27.68 28.67 28.68
Disodium EDTA 0.10 0.10 0.10 0.05 0.05 0.05 0.05 0.05 0.05
Glycerine 3.00 1.50 1.50 1.50 1.50 0.75 0.75 0.75 0.75
Viscolam at 100P 2.00 2.00 1.50 2.00 2.00 2.00 200 0.75 0.75
Cetearly alcohol 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00
E-wax 3.00 1.00 1.00 1.50 1.50 0.50 0.50  0.50 0.50
PEG 40 2.00 1.00 1.50 1.00 1.00 0.50 0.50 0.75 0.75
Virgin olive oil 3.00 3.00 3.00 1.50 1.50 1.50 1.50 1.50 1.50
Isopropyl Myristate 3.00 3.00 3.00 1.50 1.50 1.50 1.50 1.50 1.50
Vitamin E Acetate 0.20 0.20 0.20 0.20 0.20 0.20 020  0.20 0.20
E Niacinamide 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Pantothenic acid 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sodium Ascorbyl Phosphate 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hydrolized mushroom 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Distilled water 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Glycolic acid 0.02 0.02 0.02 0.03 0.03 0.03 0.02 0.03 0.02
F Essential oil 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Fragrant 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Microcare (PHC) 0.80 0.80 0.80 0.80 0.80 0.80 0.80  0.80 0.80
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0  100.0 100.0
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9) NATILNANA Lz pH VOINERTUN
3.2. NMINAABUAMNAIFILUULIY (accelerated storage test)
wisunansusiladuldvianaradnlavuia 100 faddns ufigunad 4 + 2 s
wardoa \una 24 $alus wdufugunaiidu 45 + 2 ssmwaiea 1Wuan 24 Falus
aduiuaunsy 4 ass selilnBuiiguvniives navaeudnunendndas Tufinua & n1suen
$u pH Aadoniedeilivenduuariianmund
3.3 nadouAITEUMUUsTamANTavesiuslaaluladutigsiafidmdenan 3.2 Tagldy
naaouAEindusIuIL 25 AU #1875 7 point hedonic scale Tasvnagey dnwazusing & nau
auwilsuvuozyuy M3Tughn waynsuonsUREATae fenINITIuTY
3.4. Lsgindndasilatuiigeiany uen. tea 15-2561 wandasiirgsinanaulng
Usznousae A1d pH Anuasialuanmsuuuissseuadudy astvuiteu Taud axia Usen
any waznuSenfiazansls auannsgruvesrudiduauaimuazannuamunlulg Julshamn
et al.,2013) @5‘14‘1/1%5‘1}141,%]814 laun totol aerobic plate count, Pseudomonas aeruginosa,
Staphylococcus aureus, Candida albicans Wwag Clostridium spp. mmmmgm%ﬂ@uﬁﬁ'ﬁ
guAMazANLNILE lgdawUasisues Erin (2012) wag Ann et al. (2010)
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1. nMswseaiavinnanguuaziiannsnanuILauwisuaaziden

Fanrsaanguouuriadinmin 9.48% vosiwminan danslulewnsniiaun 52.94%
TUsAu 32.87% lasiusiansn 2.83% 181 9.34% USanamnudu 2.02% a,, 0.14 uasiienddad
ArAuadng (L9 49.11 Aranududifen-ung (a%) 3.48 wazAraududnitu-maes (o%)
5.62 fegneasiidnwarAoulUnsdmaemaina

Whannsnenuuauwieidiun 7.98% vestmidnan fanslulawmsavianun 52.85%
TUsAY 32.05% Tasfustanun 3.73% 11 9.12% wazUSunuaudiy 2.25% a,, Sidn 0.14 uasd
A L* a*Wa b* 42.27 4.30 uag 5.78 mudey fegsssidnuasroulunsdivdomeautiina
2. msanalusaulalaslalwnaindiannedreniseeslneeulesidaniad

nsgeuinrveuntiunazBon msoulsidantaaissezinainieiu wul Wiy
181@1516L"?j‘l/l‘i]’mLﬁ@]WNﬁIﬁﬁﬂ?’]M%ﬂJ@ﬁsﬁu dlofsusuianiseuwiunaziBen Wesnlusiu
lelaslaemgniaiuse shlifvuraluanadnasdsaunsogaanutunduléii (Aesidnd
wazysdng, 2557) Tnediaudiueglutg 4.29 - 6.73% Bsliuansnafumean Ysinaniidase
fiAnl 0.16-0.17 Falslunnsinafun1eadd sniunisgesifinrnsmenguilszezinainiseos 2
s fenUTinanidasedeniian Wondumsdosszesiidesiigniadinailushiuaseniey
I‘Uiaui‘aﬂmﬂaLwﬁlﬁﬁﬁ’l?ﬁL‘U?iauuﬂaalﬂmﬂLﬁ‘/‘i@‘l/\l’mmaﬂ@uauuﬁwmaz@&m IR RIREY
atna daseglutng 30.24-37.98 faneududunsgetuoglutas 4.50-552 faaadua
waesasegludi -1.58 fs 1.98 yilslusfulalaslaisniidadias (Table 2 wag Figure 1)

v 1 1 A

wenNUANUTUTIdHaiad Weauugiudwaliriauainanas iWeanuinien

1%
a

= @& a © | ¢ . . a aaa s
n1siasuluduimaviialiiiieuled (non enzymetic reaction) n3e UfAsenuaansa

Re

(maillard reaction) MARTUlUTEAININTZUIUNISE DL LﬁmﬁmLﬁ@i/\l'ms?’qmﬁﬁﬂma%asﬁaﬁa

1%

gnoendladiuansiid nefith aaufou Wususeuiisen (Qinchun et al., 2016)
Table 2 Charactertistics of hydrolized straw mushroom protein (bud and bloom) with different methods

methods % Yield % Yield % Moisture a, Color
wet basis  dry basis L* a* b*
Bu2 55.50 ab 51.21 ab 4.29 0.12 a 3798 a 5.06 0.67 ab
Bu3 61.25 ab 54.95 ab 6.30 0.16 b 3584 ab 4.54 0.01 ab
Bud 69.75 a 63.78 a 5.97 0.16 b  36.80ab 5.52 -0.77 b
Bu5 57.25 ab 51.30 ab 5.95 0.17b  36.61ab 5.24 -1.22b
BL2 50.25 b 4513 b 5.12 0.16 b  36.23 ab 4.82 0.08 ab
B3 62.00 ab 55.89 ab 6.11 0.17b 34.24 b 4.84 198 a
B4 54.00 ab 47.27 ab 6.73 0.17b 3527 ab a77 -0.83 b
BL5 64.15 ab 5791 ab 6.24 0.17b 3598 ab 5.44 -1.58 b

Means within the same column followed by different letter are significantly different (P<0.05)
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hydrolyzed
Figure 1 Hydrolized mushroom protein with different methods

nananlusAulalaslasmilaluunazanmizian 45.13-63.78 % laeumtin Faliuandaiu
aa a oA a 424’ | (%} = < v 1 :J/ al | 1 a
neadd lnedand USunamutiu uanssiudssantessintu nsnezdludiulvajvesusiu
lalaslawniusunaniududlonailunsgeeuudy (Table 3) lown nsaweaussin vistedu Y5u
nsangendn ndu lnadu svailu 1au leled@u Barau diu 893 InlsTu Adaszarilu ladu
s A B a o ) N A a X & a a
91338u fuwnldund dwmSunsaesdluniiuiugunnde nsangmiln Inslanzlulusiulalasla
= ' =~ a \ a A Ay v v 1Y)
WNINNAANINBNUIY Srazalunseoedinasausunansaesiluiils aanndasiu Ussuou
(2556) NenunsuanllsaulalasiammaniaseeulwilusiiauaInin Ui Waunesy way
iRV WU finsangadinanniian 2048.2 932.5 uag 514.5 Tadn31/100n3u Ama ey
naudivesTununsneziiluniaudAyiuionds laud nsangaiin lnadu Indu

= o w

availu T3u wazenitu FulunsneslilundrAglunisasningdilslou Aoaanau AsAINYY

vaa a

Yulinay msundeadieitie uaziiudnsimuiis 3nn1svaassnudn Wskulalaslamain
ASSUASN 2 6 way 7 Ao misjamﬁmmmaﬂq}mﬁ 3 139 WAN19ReNUIL 71 3 wag 4 Talug
AuEaU TUSunaunsneziiluddgdmiuRanieainiingsuisaun

Table 3 Amino acid Profiles of Hydrolyzed Straw protein with different methods

Amino acid Dried Dried Methods
profile unit straw straw Bu2 Bu3 Bu4d Bu5 Bl2 Bl3 Bl4 Bl5
(mg/100g) Bud Bloom
Aspatic acid 2,480 2,302 2,653 2,741 2,486 2,676 2,678 2,702 2,677 2,604
Threonine 1,380 1,288 1,510 1,546 1,481 1,462 1,480 1,487 1,548 1,465
Serine 1,413 1,272 1,486 1,509 1,405 1,465 1,457 1,473 1,458 1,473
Glutamic acid 4,775 4,756 5,193 5,460 4,937 5,097 5,710 5,728 5,594 5,583
Proline 1,118 1,041 1,247 1,387 1242 1344 1294 1313 1314 1,197
Glycine 1,204 1,140 1,301 1,301 1,242 1,276 1,278 1,311 1,345 1,311
Alanine 1,993 1,861 2,168 2,209 2,156 2,153 2,225 2,213 2,300 2,199
Valine 1,484 1,373 1,752 1,834 1,755 1,828 1,875 1,847 1,801 2,006
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Amino acid Dried Dried Methods

profile unit straw straw Bu2 Bu3 Bu4 Bu5 Bl2 Bl3 Bl4 BL5
(mg/100g) Bud Bloom
Isoleucine 1,191 1,161 1,483 1,433 1,404 1,460 1,421 1,424 1,433 1,423
Leucine 1,472 1,261 1,360 1,351 1,172 1,299 1,600 1,659 1,590 1,639
Tyrosine 751 729 731 769 629 778 737 805 771 813
Phenylalanine 1,104 990 919 917 730 914 929 963 905 898
Hidtidine as54 446 491 580 503 523 581 575 547 ae67
Lysine 1,607 1,339 1,608 1,642 1,348 1,505 1,401 1,486 1,497 1,475
Arginine 1,421 1,210 1,241 1,288 1,186 1,194 1,177 1,088 1,155 1,035

Total protein 32,870 32,050 32,950 32900 32500 32,000 32900 32,600 31,900 32,400

dle@nwgrsniaganim wiwinlusiulalaslawnaniiaviannssuids dgnslunisdnu
auyadaszganIIandud Finssuisi 7 fe nisdesiianisnenuiud 4 Falus Jgnslunisdiu

a

ouyadasvasaniie 32.20% SeganiinindmAudas 30.36% udlignilunistuduouludinls
Fuuas (ICs, = 144.15 fadnSusiofadans) luvasfinssudsi 2 Aelusiulalaslawmainidia
V\Iwaﬂamiasﬁ 3 47Tu9 ﬁqw‘é‘[,umsé’ué’jqLauiﬁﬂlmis%maqaﬁ ICs = 1.72 Hadnsume
fiadans (Table @) WoTisesivia 3 Hadesauiu fe UsinunsnesfilufiddaysoRods quilu
nsfueyyadasy uargrdlunissudueulesilvlstiua SnidonTusiulalaslawmainie
shanenuiugesd 4 Falusiifignslunisiueyyadaszas uasiaugydlumsiuduoulediinls
Fruasmelusiulalaslawnanifiaranongudosd 3 $alus ludnsndu 1:1 wielsildTusiy
lelaslawmanniienheifusyavsninlunisquaiionssaunsudou
3. msUszgndldusiulalaslawmanuiiavislundasausiladuiigein
nsltlusulalaslawmanniieridlundafusiladuiigeia wuin ns5adsi 1-3 7 pH
2l UAININTIIUNDNAMNTINEE 15-2561 HARSMNUNTIHNaENayUlng (3.5 81 7.5) (d1ineu
UINTFINRAAMNTTH, 2561) Ap Aeragludae 6.42-6.70 d1uns3uis 4 - 9 dA1 pH 11N
7.5 1ilesanildiulszneuvesansiolaa triethanolamine FaLdusing minfinnsandiunsalsil
oH mndn 7.5 avilideladuinsideuulaswaziinnsuenduls dmsumanuainawes
Tadudgiamanlusiulalaslammainidiarng Sanuuandafudntes Taeladunssndsn 1-3
Lifldrunauvenaaisdianuainuinnd aenududuas wazareududivdes dewansg

fuanties aniuiieg1ad 4-5 faanududivdewingn (Table 5)
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Table 4 Bioactivity of 50 ppm hydrolyzed straw mushroom protein (DPPH for inhibition

of anti-oxidation compared with Vitamin C and Dopachome for tyrosinase inhibition )

Methods

Anti-oxidation

Tyrosinase inhibition

(%DPPH Inhibition)

ICs0 (Mg/mL)

Dried Straw Bud Mushroom 1792 d 0.70 £ 0.04 b
Dried Straw Bloom Mushroom 25.30 ¢ 1.71 £+ 0.27 c

Buz 29.10 bc 264 +0.71d

Bu3 2741 ¢ 1.72 £ 0.31 c

Bud 28.57 bc Not detected

Bu5 27.64 c Not detected

Bl2 28.64 bc Not detected

B3 29.76 b Not detected
Bl4 32.20 a 144,15 + 1.72 f
BL5 32.00 a 102.72 £ 2.33 e

Vitamin C standard 24.70 c -

Kojic acid standard

0.02 + 0.00 a

Means within the same column followed by different letter are significantly different (P<0.05).

Table 5 Color and pH of the hydrolyzed straw mushroom protein body lotion

Method Color pH
L* a¥ b*
1 50.93 a 1.20 ab 519b 6.47 a
2 51.62 a 1.16 ab 5.58 ab 6.42 a
3 51.33 a 1.27 ab 5.49 ab 6.70 b
il 48.87 b 1.31b 4.13 c 8.58 d
5 48.74 b 1.07 a 4.49 c 831 c
6 49.14 b 1.21 ab 520 b 8.35c
7 49.14 b 1.21b 520 a 8.35 cd
8 48.95 b 1.15ab 5.40 ab 8.39 cd
9 48.47 b 1.34 b 5.96 a 833 c

Means within the same column followed by different letter are significantly different (P<0.05).

devihnsnaaeuruasiivedatuiian1izssmesamaliiuaduiow wudn nssuisy

1 funsnageunan1zss Inedadinnuasiiiduilomeniu diunssuisdu q nandueiladu
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1n15u8nTu (Figure 2) J9AnLaanNnTINISN 1 rlUAmszraudinienIen A uLaznaInIs
NAFRUMYANTIESY FalinunmsiUdsuwdamanieninvedlatuansaing1d (Table 6) fatu

SUdennITIASA 1 lennaeumsuensum s uUsEadudadely
Method 1 Method 2 Method 3 Method 4 Method 5

A B 4 87

Method 7 Method 8 Method 9

Figure 2 The 4 cycles accelerated storage test of hydrolyzed straw mushroom body lotions

Method 6

L

Table 6 Characteristic of hydrolyzed straw mushroom protein before and after test

with accelerated storage test

Color
Methods pH
L* a¥ b*
Before Test 50.93 ns 1.20 ns 5.19 ns 6.47 ns
After Test 50.44 ns 1.51 ns 5.60 ns 6.48 ns

Analyzed by one-samples t-test

NANIIVAFBUANUTEUNNIAUUSZAMEURE waznisuausuvesuslaaseladudusiil

AMUYBUAIUE 5.24 AzUUU AMUNLA 5.16 AzLUY N13TUER 5.08 AzLUY AMmTE]

WMUBENUY 5.16 AZLUU NAUNAINI 3.92 AZLUY AMUYUIUNSINI 5.76 AzUUY kazinis

YR a o ¢a ° P & ' P a .
YDUIUNDNANNUNN 80% Qqﬂﬂquju%WWaﬂUWQWNﬂ IﬂﬂluW‘UE&LLWWﬁ@ﬁgﬂqﬁlLﬂ@\i (F|gure 3)

T-points Hedonic scale Product acceptance

0,
Maisture 5.76 80 A)

Smell ——— 357 Reject -
5.16

Stickiness
5.08

Absorbed to the skin

5.24

Color

0 1 z 3 4 5 & 7 0 5 10 15 20 25

Figure 3 The result of 7-point hedonic scale test and the product acceptance
NINAFUATUNIUDUABINUAINNINTFINENAIMNTTURE 15-2561 Asranungniby

Usunautleannuazamialinu Usen ansmyuaziusenfiazansladadulusmumnnsgiu (Table 7)
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Table 7 Heavy metal contaminant test of the hydrolyzed straw mushroom protein

body lotion and Thai SMEs standard 15-2561.

ltem Thai SMEs standard Hydrolyzed straw mushroom protein
15-2561 body lotion
Lead (Pb) 20 mg/kg 0.13 mg/kg
Arsenic (As) 5 mg/kg Not detected
Mercury (Hg) 1 mg/ke Not detected
Soluble barium 0.05% Not detected

¢ a

Ansgiiqdunidvesnan fuslatuiisiananlusiulalaslawmainifianig liun
totol aerobic plate count, Pseudomonas aeruginosa, Staphylococcus aureus, Candida
albicans way Clostridium spp. WU wILTImvesUATiSefiasydulalagldonnieluysuia
300 CFU/g datfesninnadidmun uazmsrnlinuqdunidfnelsasiindu (Table 8) faify
wansamladuthssimanlusiulslnslawmisiuinnsgiugnainnssuea 15-2561 wanfus

Ungeiananayulng

Table 8 Microbial test of the hydrolyzed straw mushroom protein body lotion and
Thai SMEs standard

Item Thai SMEs standard Hydrolyzed straw mushroom
15-2561 protein body lotion
Total aerobic plate count 1,000 CFU/g 300 CFU/g
Pseudomonas aeruginosa Not detected Not detected
Staphylococcus aureus Not detected Not detected
Candida albicans Not detected Not detected
Clostridium spp. Not detected Not detected

4. AMUIUAUNUNITHER

Tusulelnslaemanidiasslundnsasilady vun 250 n3u fidunudriagiv 3.16 vm
(Table 9) uwagnandusilatunaulusiulelaslananifiarisuTuiu 250 n3u dFuyuan
AU 53.69 UM (Table 10)
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Table 9 Cost of the hydrolyzed straw mushroom protein

Hydrolyzed Quantity Finely Fresh Cost of Cost of Cost Cost of  Total
straw (gram) ground mushroom fresh enzyme  of distilled cost
mushroom mushroom (gram) mushroom (baht) NaOH water (baht)
proteins (gram) (baht) (baht)  (baht)
Bud 1 1.63 17.19 1.55 0.0815 0.02 0.465 2.12
Bloom 1 1.85 23.18 2.08 0.0925 0.02 0.74 293
Mixing hydrolyzed straw mushroom proteins (baht/gram) 2.53

Table 10 Cost of the hydrolyzed straw mushroom protein body lotion

Chemical Quantity (g) Cost (baht)
Distilled water 187.20 3.18
Disodium EDTA 0.25 0.08
Glycerine 7.50 0.70
Viscolam at 100P 5.00 9.47
Cetearly alcohol 5.00 0.82
Emulsifying Wax 7.50 2.85
PEG-40 hydrogenated Castor oil 5.00 1.22
Extra virgin olive oil 7.50 2.60
Isopropyl Myristate 7.50 2.21
Vitamin E Acetate 0.50 1.15
Niacinamide 7.50 4.05
Pantothenic acid 2.50 3.75
Sodium Ascorbyl Phosphate 2.50 12.69
Hydrolized mushroom 1.25 3.16
Glycolic acid 0.05 0.08
Lavender Essential oil 0.63 2.26
Fragrant (Geranium) 0.63 1.38
Microcare (PHC) 2.00 2.04

Total Cost (Baht/250 ¢) 250.00 53.69
dgunan1Inag

Tunsuanlusaulalaslaiwmainmianisiveldlulady L'%mmmsa‘uLLﬁuﬁmWN@]aﬂ@m

dl = [~ QIJ 3 o = v 1 v 6
WaLARNUIUT 70 e wawed tWunal 10 9719 9 ntuiiuunasdenwalgasneLou el
danaa laglasaldannszuiunisuas 2 n3suds Ae lusAulalaslawmainiinnienanuiui

HIun1sges 4 Flus Gallgnslunisiueyyadasgegn fe 32.20% waziasugnsdudaeulud
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