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Abstract This study attempted to find the optimum amount of manuka extract ingredient with hair
treatments in different manuka extract contents and examine its bleached hair protection effects.
For this, the tensile strength and moisture level of the damaged hair were measured. In addition,
hair conditions were analyzed, using SEM and FE-SEM. In terms of protection of bleached hair, all
experimental groups (M1, M2, M3) were more effective than the control group (no manuka extract
added) in tensile strength, moisture level, hair thickness and cuticle conditions. In particular, ‘M3
(3% manuka extract) revealed the largest hair protection effects. The above results confirm that
Manuka extract-added hair treatments would be useful in protecting damaged hair as well as scalp
as a cosmetic material. It is anticipated that there would be further studies on diverse chemical
treatments with a much wider variety of samples.
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Table 1. Hair treatment prescription by Manuka
extract content

division Ingredient Percentage(%)

Water 84.550
Disodium EDTA 0.050
A Butylene Glycol 3.000
Cetrimonium Chloride 2.000
Cetearyl Alcohol 3.000
s | S e
Steartrimonium chloride 3.000
C Citric Acid 0.050
Dimethicone/Laureth-20 3.000

D .
foem S
0.000
E Leptospermum Scoparium 0.500
Leaf Extract 1.000
3.000
F Fragrance 0.250

Az 38L& HA BAISol AY drE FYstd]
75CoA 6E7F 8341711, QLS AT BAFY] ¥
& 75C00A 681 &SIl &, BAE Aol A
A3 B3t} 587 TR A 3500 rpmol A Egst
tt. 1 % C, D, E P49 925 AR % &3lsto]
127 40T 74 ¥Zsto] g3t

221 07t 22 6l ESETE X2
BEe] A= 542 flote] EHEE Al uf
7t 355 9o EZ|EWE A= Table 29 22

HHog A&t A74E AR B ol 470E 33
gAsto] U &, vhert 2EE FE7F 0%(HHER,
C), 0.5%AFE1, M1), 1%AIE2, M2), 3%AIZ
3, M3)29] #7lepd A 23 EZEHEAZS 7217t 10
g¥e TX SI9ich I3 o2 ArAEH] 3082 o

2= B2 AZste] AAdAz s olet 22 E
EYE &9 3g& o]Ed] g 10€ &< % 53]

5 Hsioict.

ol

Table 2. Grouping of Experiment Percentage(%)

Group Method Name

Control no Manuka extract added C
Experiment 1 Manuka extract 0.5% M1
Experiment 2 Manuka extract 1% M2
Experiment 3 Manuka extract 3% M3

-
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Table 3. Tensile Strength Measurements

Group M SD SE F
c 7.697 0.218 0.126
M1 10.595 1.657 0.956 72,709
M2 16.053 0.025 0.015 (0.000%*%)
M2 19.403 1.341 0.774

**¥5(0.001, abbreviations were the same as Table 2.
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Table 4. Moisture Level Measurements

division Group M SD SE F
C 3.733 0.208 0.120
top M1 3.967 0.306 0.08 1.283

M2 4267 | 0176 | 0.16 (0.345)
M3 4200 | 0503 | 0.02

C 3.267 0.291 0.33

lower

end M1 3.400 0.400 0.44 5.456
M2 3.533 0.231 0.18 (0.025%)
M3 3.767 0.153 0.15

*n(0.05, abbreviations were the same as Table 2.
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Hair Thickness Measurements, Using SEM (top)

C M1

Hair Thickness Measurements, Using SEM
(lower end)

C M1

Fig. 1. Hair Thickness Measurements, Using SEM
(top-lower end)
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Table 5. Hair Thickness Measurements, Using SEM

division Group M SD SE F
C 10806 | 059 | 027
oo M1 10670 | 019 | 008 | 3351460
M2 12062 | 036 | 016 | (0.0007%)
M3 12568 | 004 | 0.02
C 10538 | 073 | 033
lzvrfzr M1 10540 | 099 | 044 944,889
M2 11698 | 041 | 018 | (0.000"*)
M3 12420 | 035 | 015

**¥50.001, abbreviations were the same as Table 2.
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Table 6. Hair Thickness Measurements, Using

FE-SEM
Group M SD SE F
C 459.88 12.01 3.80
M1 550.66 21.68 6.82 28.892
M2 555.92 29.44 9.31 (0.000***)
M3 574.81 46.62 14.74

**¥5(0.001, abbreviations were the same as Table 2.

Hair Thickness Measurements, Using FE-SEM
C M1

Fig. 2. Hair Thickness Measurements, Using
FE-SEM
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