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Introduction

Abstract

Purpose: This study aimed to examine the effects of hair dyeing employing used-
up coffee grounds extract (CGE). Methods: The total polyphenol concentration of
CGE was analyzed using the Folin—Ciocalteu’s method, and a shampoo formulation
was prepared by adding different CGE concentrations. The hair dyeing effectiveness
was observed according to changes in these two variables: dyeing concentration
and dyeing time. To investigate the dyeing effects, L" (Lightness), a* (Red—Green),
and b" (Yellow—Blue) values were measured using a colorimeter. The optical density
value was measured to examine the hair's fading degree after bleaching. Results:
The total polyphenol concentration in CGE was 122—133 mg GAE/g. The samples
showed significant dyeing effects before and after application in terms of L*, a*, and
b" values. Hair dyeing ability increased with both amplified CGE concentration and
dyeing time. Regarding the bleaching process, no decrease in hair colour intensity or
change in hair’s fading degree was observed for 21 days. Conclusion: The possibility
of dyeing using CGE has been demonstrated, and further commercialization as a
shampoo formulation is considered possible.
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Table 1. Raw ingredients of the shampoo formulation

NVP-1000, CCA-1112A, N—1300, SB—1300; Tokyo Rikakikai,
Japan)& AH&-SHSIT.

2. NEHI=
1) 7ol & Aot GFE, o} &5, 7=

L= Eves §E3P] A8l dx At 150 g BA
4> 1500 mLol| 2o} 80TCoIA 6 h B¢t A4 32319, 2500 rpm
oA 2 min YR F FFATHE 12 Bejstglar BelE 4
< 77 (EYELA NVP-1000; Tokyo Rikakikai)2 oju}3}H
o} 0]% 7HtA 23 HEZ7](EYELA NVP-1000, CCA—1112A,
N-1300, SB—1300; Tokyo Rikakikai)® &3t $&Eo] A%
o] AAE A715te] 22 & plateo]] 24 60T dry ovenollA] 48 h
ol Azt uko-t] Fejo| Aujd} 5571FE dol AP AMESt

g} An E£3F SAsHA g4 22590}

2) Am|Ef A HIZE

& GtollA ARG AR detiE AR Bl o= A
227N Fedste] Adsict. LEehealidolE, Irtn|=
zzgHERl, YyA-37tzddoE, E2AEHE-10, 2522
°|E, Tjo|A|-403lo| E2Ao[E| = AH Y, AEEoIRE, T
o|A|-150H el 2| A2 EH| ERtAH ol 0| E, HERtigFolHElof
o, FedZetolE, YA -2sto|EFA eIl S
golE, HEHEoolE, AFAEH0|E, Fudl, UGS, I
£ o] ZoE AR EaE, o, w5, ARt dof
2 At FEZIVEE 1D, 2%, 3%, 4%, 5%, 6%, 1%, 8%, 9%, 10%
TE(g/mL)2 H7Fetal dshA| Este] Fo=H B GG 4F
5 AZ3IATHTable 1),

Hob M
> 1]
R
=9,
i)
ru
i
=
Ul
1o
=
rE
i
)

No Ingredient name

1 Sodium laureth sulfate

2 Cocamidopropyl betaine

3 PPG-3 Caprylyl ether

4 Polyquaternium-10

5 Sodium chloride

6 PEG-40 Hydrogenated castor oil

7 Citric acid

8 PEG-150 Pentaerys lithyl tetrastearate
9 Tetrasodium EDTA

No Ingredient name

10 Butylene glycol

11 PPG-2 Hydroxyethyl cocamide
12 Hexylene glycol

13 Sodium benzoate

14 Sodium citrate

15 Limonene

16 Hexylcinnamal

17 Linalool

18 Coffee grounds extract (CGE)
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Figure 1. Dyeing results of hair samples after leaving for
10—80 min.

To examine the effects of hair dyeing with the used-up coffee
grounds extract (CGE), color changes were observed based on the
dyeing times (10—80 min). Hair dyeing ability of CGE increased
based on the dyeing time.
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Results and Discussion

1. AT SEAS 0lZ3 DA

AR 7A7] 9] BAAY 73S A Rl Hal ATt G
Z22zd 02 JMAZFE 10 min, 20 min, 40 min, 60 min, 80 min

Table 2. Colorimetric values of hair dyed with used-up coffee ground extract liqueur at different dyeing times

Post
Pre
10 min 20 min 40 min 60 min 80 min
L (Lightness) 82.5+0.2 69.6+0.1 68.5+0.1 67.5+0.3 67.5+0.0 67.2+0.1
a’ (Redness) 4.5+0.1 5.3+0.1 6.3+0.2 6.4+0.1 6.7+0.1 7.0+0.1
b (Yellowness) 24.4+0.3 23.8+0.1 26.1+0.0 25.8+0.0 25.1+0.0 26.9+0.1
Results were shown as means+S.D (n=3). L, lightness (0-100); a", CIE LAB-redness (+a); b", CIE LAB-yellowness (+b).
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Figure 2. Total phenolic contents (mg GAE/g of dried extract)
of coffee extract and coffee ground extract.

The total polyphenol concentration of both coffee and coffee
grounds extracts (CE and CGE, respectively) was analyzed using
the Folin—Ciocalteu’s method. The total phenolic content of the
CGE was found to be higher than that of the CE. Data analysis
was performed using Microsoft Excel. Each value represents the
mean #* standard deviation (SD) of three replicates. Error bars
represent S.D., n=3.
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Figure 3. Dyeing results of hair samples with coffee extract
and used-up coffee grounds extract.

While comparing the dyeing effects of coffee and coffee ground
extract (CE and CGE, respectively), notable color changes were
observed. Nevertheless, the hair dyeing ability of CGE is better
than that of CE, since it, has a higher phenolic concentration than
CE.

2 E 27 (phytoestrogen) 5-& X3
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& Richard— Forget, 1997; Kim & Uyama, 2005; Martinez &
Whitaker, 1995; Nicolas et al,, 1994; Williams et al., 1986). 7]
EAFNA Kang et al, (2016)£ Au|e} Aujar BEE ZAG 2
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Table 3. Comparison between the colorimetric values of hair dyed with used-up coffee ground extract and coffee extract

Test group mg GAE/g L" (Lightness) a’ (Redness) b" (Yellowness)
Pre None 82.3+0.1 6.8+0.0 27.6+0.0
CE 74.4+£2.67 72.810.3 8.3x0.1 24.5+0.1
CGE 119.3+4.85 64.4+0.2 8.6+0.0 23.310.1

Results were shown as means+S.D (n=3). L, lightness (0-100); a", CIE LAB-redness (+a

); b, CIE LAB-yellowness (b).

Table 4. Colorimetric values of hair dyed with shampoo samples having used-up coffee ground extract in different dyeing concentration

CGE % 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0%

L’ (Lightness) 73.9+0.1 72.4+0.0 70.0¢0.1 69.7¢0.0 66.9+0.0 65.840.0 65.0+0.1 64.7+0.0 63.4+0.0 61.80.0
a’ (Redness) 9.41+0.0 9.91+0.0 9.0£0.1 10.2+0.0 10.7+0.0 9.840.0 10.3+0.0 9.9+0.0 10.0+0.1 10.1+0.1
b (Yellowness) 30.8+0.0 31.2+0.0 27.3+0.3 30.2¢0.0 30.33x0.0 27.7+#1.0 28.4+0.0 27.7¢0.0 26.530.0 25.8+0.0

Results were shown as means+S.D (n=3). L, lightness (0-100); a", CIE LAB-redness (+a
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Figure 4. Dyeing results of hair samples dyed with shampoo
samples having different concentrations of coffee grounds
extract.

To investigate the ability of hair dyeing, color changes were
observed based on the dyeing concentrations. Hair dyeing
ability was augmented with increase in coffee grounds extract
concentration across all the shampoo samples.
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Table 5. Colorimetric values of hair dyed with used-up coffee ground extract shampoo at different dyeing times

Test Day 1 Day 2 Day 3 Day

L" (Lightness) 68.5+0.1 65.9+0.0 63.9+0.0
a’ (Redness) 7.1+0.0 8.6+0.2 9.0+0.0
b" (Yellowness) 22.8+0.0 21.9+£0.0 24.1+0.0

4 Day 5 Day 6 Day 7 Day
63.5+0.2 63.4+0.0 63.3+0.0 63.1+0.0

6.6+0.3 6.6+0.0 5.3+0.3 5.3+0.0
23.310.1 27.4+0.0 26.710.0 26.310.0

Results were shown as means+S.D (n=3). L, lightness (0-100); a", CIE LAB-redness (+a

http://www.e-ajbc.org
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Colorless Dark red color Brown color

Control D1 D2 D3 D4 D5 D6 D7
Figure 5. Coffee grounds extract dyeing shampoo resuits in
hair samples at different times.

To investigate the ability of hair dyeing, color changes were
observed based on the duration of dyeing time. Therefore, hair

dyeing ability increased with dye intake time. Hair color changed
from colorless to brown.
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0.D. value (660 nm)

5 10 15 20 25
Test day

Figure 6. Measurement results of the fading degree for 21
days.

The optical density value was measured to examine the hair’s
fading degree through bleaching. The fading degree showed no
change for 21 days. Data analysis was performed using Microsoft
Excel. Each value represents the mean + standard deviation (SD)
of three replicates. Error bars represent S.D., n=3.
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