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Most of hair coloring products normally contain synthetic chemicals which can cause irritation,
skin allergy and carcinogen. The aim of this study was to develop a grey hair coverage shampoo from
using Oryza sativa L. and Sesamum indicum L. extracts as active ingredients together with Lawsonia
inermis L. and Indigofera tinctoria L. powder as natural colorants. The total phenolic contents of Oryza
sativa L. and Sesamum indicum L. were 328.02+5.06 and 210.40+6.19 mg GAE/100g extracts, respectively.
The total flavonoid contents were 69.17+0.94 and 50.60+0.22 mg CE/100¢ extracts, respectively.
The grey hair coverage shampoo was developed using 1% of Oryza sativa L. and Sesamum indicum L.
extracts and 2% of Lawsonia inermis L. and Indigofera tinctoria L. powder. This shampoo product was
formulated for the elderly and those who have sensitive skin as it was chemical free (not containing
phenylenediamine, hydrogen peroxide, ammonia, sodium lauryl sulfate, parabens and silicone). The
product had a black color, no pungent smell and was slightly alkali (pH 8). No phase separation was
observed from the stability test. This shampoo was easy to use, did not reguire mixing and could cover
gray hair for 14 days. The assessors gave a score of 7.6+0.9 points from a 9-point scores of sensory

evaluation test.
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total flavonoid
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Table 1 Properties of herbal extracts by 70 percent (v/v) ethanol

Properties Herbal extracts
Oryza sativa L. Sesamum indicum L.

Appearance Dark purple liquid Black liquid
%Extraction yield 20.15+3.14 18.44+2.48
pH 6.63+0.13 6.18+0.02
L* 5.10+0.05 3.17+0.06
a* 0.78+0.40 1.26+0.05
b* -2.15+0.07 0.29+0.02

Values are means of three replications + standard deviation.
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Table 2 Total phenolic and flavonoid contents of herbal extracts

Herbal extracts

Total phenolic content

(mg GAE/100g extracts)

Total flavonoid content

(mg CE/100g extracts)

Oryza sativa L.

Sesamum indicum L.

328.02+5.06°
210.40+6.19°

69.17+0.94°
50.60+0.22°

Values are means of three replicationststandard deviation.

Values in the same column with the different letters are significantly different at p<0.05.

nsWAIRAd MatusunTannv1ayulnsgns
doulyy
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AAunmYBILTLy ATl uanads Table 4 uag
Table 5 gasuwysy S1, S2 wag S3 wuinA1UIuIu
Y84 Hydroxyethyl Cellulose dnasognsusy vi1lv
wraonaznou lidudedeitu dwuges S4 uay
S5 Aldumuunuiy ‘W‘U’jﬁLLﬁﬁﬂijﬁﬂﬂﬂiﬂjLﬂULﬁaLamﬁu
dmsugns 56-512 1Hugnsiia wrumdudedoaty
fidnwarvounadddn lafindugu fie1 pH 1using
(Uszanas 8) wanzandmivusundennaniosain
anuduasagyilindanude wazlndavaiunse
g P uluronduny viIdAdoudanuldde
(Raksaphort et al., 2021) uenanBuAUniAves

NP AU I INAR DN ERAAYB I A LY T ATENY

Tagiflofiansanaingmsuvay S6-512 nuingns S12
414 PEG-150 Distearate 1 uansiiumnunindl
ANuningean aunsaluasenannuITaiualifauay
anunsansegludailiold Wovlunnasdddaseuy
Weadu wudanusanszarsvundunld i
gmsuvuy 512 Judugesimnzamiluiamundy
ansuvamdanuyananarsatnayulng lngaziiia
asafndnlsdiueduazand vinag 1.0 n3usegns
wsaiug Iy 100 n¥u audilddieseilludosdiy
fudumsldasdanisuisasluamuluimna
Zovay 2.0 Tngumiin (Raksaphort et al., 2021;
Somrug et al,, 2020) ledugnsusuygns 513 @
\DugnsiivmzanvesusuyUanuvnnauansarin
ayulnsansoouley gns dnuazdsing uagen
AMANYBILTUN T ANNYIILEAIAS Table 3 (S13)
Table 4 (513) wag Figure 1 (513)

167



5ANTIVYLALAWFTUIVINSNEAS 42(2): 161-174

Table 3 Formula of base shampoos (S1-S12) and grey coverage herbal shampoo (513)

Parts Ingredients Formular no. (total 100 g)

S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10 S11 S12 S13

A Di Water up to 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Tetrasodium EDTA  0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Guar Hydroxy 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15

propyltrimonium

Chloride

B Ammonium 15.00 15.0 15.00 15.00 15.0 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00
lauryl sulfate
Cocamidopropyl 10.0 10.0 10.0 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Hydroxysultaine

Vanilla Anise - - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Fragrance
C Water 10.00 10.00 10.00 10.0 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Thickener! 2.00 1.50 1.00 1.00 1.00 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00
D Water 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Benzophenone-4 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08

E Water 5.00 5.00 - - - - - - - - - - R
Wood black 2.00 1.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
powder
PEG-40 - - 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Hydrogenated
Castor Oil
ColorFix™ 0.06 0.06 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lawsonia - - - - - - - - - - - - 2.00
inermis L.
Indigofera - - - - - - - - - - - - 2.00
tinctoria L.?
Oryza - - - - - - - - - - - - 1.00
sativa L.’
Sesamum - - - - - - - - - - - - 1.00
indicum L.?

F Phenoxyethanol 070 070 070 070 070 070 070 070 070 070 070 070 070

(and) Chlorphenesin

(and) Water (and)

Glycerin

Vanilla Anise 0.50 0.50 - - - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50

Fragrance

G Triethanolamine 0.41 0.21 0.11 0.11 0.11 0.14 0.28 0.28 0.47 0.44 0.28 0.50 0.50

Thickener S1, 52, S3 = Hydroxyethyl cellulose, S& = Xanthan gum, S5 = Clear xanthan gum, S6 = Acrylate Crosspolymer (Carbopol
Aqua SF-1 Polymer), S7 = Ammonium Acryloyldimethyltaurate/ VP Copolymer, S8, S9 = Acrylates/Beheneth-25 methacrylate
copolymer, S10 = Acrylate Crosspolymer (Cosmedia SP), S11 = Acrylates Crosspolymer (ClearClean), S12 = Poly Ethelene Glycol-
150 Distearate

Natural coloring agents will be added to suitable formular S13

*Herb extracts will be added to suitable formular S13
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Table 4 Properties of base shampoos (51-512) and grey coverage herbal shampoo (S13)

Formular no. Appearance pH Viscosity (cp)

Base formular Clear, colorless, homogeneous 8.13+0.23° 621.97+5.87°
S1 Lumpy, not homogeneous 8.35+0.10™ Unmeasurable
S2 Lumpy, not homogeneous 8.04+0.20° Unmeasurable
S3 Lumpy, not homogeneous 8.17+0.15" Unmeasurable
S4 Lumpy, not homogeneous 8.45+0.18° Unmeasurable
S5 Lumpy, not homogeneous 8.53+0.17° Unmeasurable
6 Black color, homogeneous 8.17+0.30" 163.47+3.95°
S7 Black color, homogeneous 8.20+0.18" 278.93+4.41°
S8 Black color, homogeneous 8.05+0.05° 87.73+7.85°
S9 Black color, homogeneous 8.03+0.21° 419.47+41.19°
S10 Black color, homogeneous 8.00+0.04° 309.07+2.44°
S11 Black color, homogeneous 8.19+0.09° 326.13+11.38°
S12 Black color, homogeneous 8.23+0.15" 630.50+32.27°
S13 Black color, homogeneous 8.16+0.11° 640.00£28.30 °

Values are means of three replicationststandard deviation.

Values in the same column with the different letters are significantly different at p<0.05.

Figure 1 Appearances of base shampoos (S1-512) and grey coverage herbal shampoo (513)
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mMfneUsEAEMWNNSAAT NN ILTI T AN
anwuznIsRnduulsununasannnasly
wrunUanuv13gns S13 aseuy wandlans Table 5
wuﬁr;humiaiséhaLwaﬂmwmnqm S13 @11150
Wasudnaldsusndausniiasy (After coverage)
dunusnogralasuainduvrimdeadudindudy
iosnuvaniinnudusng (pH Uszanas 8) vils

indansdauaziiadazanunsadgtuluronduny
vlvddeufnnuladne ann1suszidunisindvas
UouHUngIn5asyRNs L 6 ASe @Unvias 3 Ade
Wy 2 §Uaneh) nuindurudeasiiath@uduusany
Wudanas auazsudunamiuauuansiwesdles
FAutu (A1 AE fAiintu) ndsandudnuazisy
AIRUTITUVR

Table 5 Characteristics of hair samples after using grey coverage herbal shampoo (S13)

Properties Grey hair  Hair after Number of washings
(Control) coverage 1 3 4 5 6
Appearance ; ! | ‘
;’ AR !u' ‘
\ N o
color Yellow Dark blue Dark blue Dark blue Dark blue Dark blue Dark blue Dark blue
white
L* 73.29+1.41  16.07+0.94 16.23+0.98 16.88+0.98 18.06+1.05 19.87+1.16 22.45+1.31 25.82+1.51
a* 7.75+0.44 0.91+£0.20  0.96+0.21 0.96+0.21  1.02+0.22 1.13+0.24  1.27+0.27 1.46+0.31
b* 22.10+0.61 0.78+0.64  0.82+0.67 0.82+0.67  0.87£0.72 0.96+£0.79  1.09+0.90 1.25+1.03
AE - 61.44 0.16 0.65 1.19 1.81 2.59 3.38

Values are means of three replicationststandard deviation.

ASANWIANUAIAIVDINAAN U
INNTANYIAIUAIA IVDIHE 71 A 0 LY
ANNIELSITIUIU 6 TOU WU 24 TU WUIWARS U
wrunUanuvranagulnsiainunesia Lf]ual,wm“v
gepadidalndiAsadn darnnuuanaevesd (AE)

Wi 0.37 aumluldanunsanenueglanenidan

1%

(Mokrzycki and Tatol, 2011) ldlAnn1suantu A1

[

& oA = s v & Ko
AMULTUNTANIHNANUASULUAULANUDE LAVINLETD

el®

Tug 97l munsaus ol s@swy druriauniinues
LwaJﬁmLﬁwfu dlethumeassunuaznszaeuy
duny wudadinsivafieaiy wazaunsanszane
vuEuNNlAR (Table 6)
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Table 6 Stability evaluation of grey coverage herbal shampoo (S13)

Properties Grey coverage herbal shampoo

Before stability test After stability test

Appearance
pH 8.16+0.11™ 8.35+0.21™
Viscosity (cP) 640.0+28.3" 685.0+17.4°
L* 9.80+0.33™ 9.65+0.45™
a¥ 2.56+0.55™ 2.23+0.40™
b* 0.26+0.06™ 0.35+0.09™
AE - 0.37

Values are means of three replicationststandard deviation.

Values of each product in the same row with the different letters are significantly different at p<0.05.

nsUsziliuanuinsnelavaswingioua nau Aumila Msiianes Usinuvles Anua1nse
nuavsziluauianalamadszain  Tunisdnsesn uazauveulaesiu agluyisazuuu
dulavomdninuriusmUanmanayulng (Table 7). 6 §ia 8 Azuul AInAzULAN 9 Azuuw) Fulusedu

wuArazkuuangeuluduiudnvuzUsng  avwuuieglunasiveuidntesfiaveuuin

Table 7 Sensory evaluation scores of suitable grey coverage herbal shampoo (n=30)

Attributes Grey coverage herbal shampoo
Appearance 7.1+0.8
Odor 6.8+1.1
Viscosity 6.8+0.8
Foaming 6.9+0.9
Washable 7.0+0.8
Overall liking 7.6+0.9

Values are means of replications+standard deviation.
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