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Abstract: This study attempts to quantify amount of coacervate generated in a formulation of shampoo with three meth-
ods using optical transmission, suspension in a glass tube, and centrifugation. For the correct data acquisition, each meth-
od has been optimized to estimate the amount of coacervate with minimum standard deviation. To simply and quantita-
tively estimate amount of coacervate, two formulations of shampoo were employed as a large or small amount of co-
acervate generated. Comparisons of the two formulations in repetitive measurement elucidated that the methods by the
centrifugation efficiently can be utilized to estimate the accurate amount of coacervate. Additionally, the amount of co-
acervate by the centrifugation does not exhibit the difference of patterns before and after drying in a shampoo for-
mulation with different conditioning polymers, and this suggests that the centrifugation is a superior method to compare
amount of coacervate in liquid.
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Figure 1. Transmission to reflect coacervate at various
concentrations in shampoo solution.
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Figure 2. Transmission increased with time for circulation.
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Figure 3. Amount of coacervate generated inside a glass tube.

3.1.2. ||

FolM| 2o EV} o=
o] A Al
/H akg.

HRIY

28 @4e 2 2

7o YA BEse] ZobA 2o =9] A
2ok Ao 7130 S A el

ru

el o EHo]EVE HAEE A= HER
28] viel Zhekeks & UA FE3] BRIk
1dd o dad 23 dojd 5= Uk webA 2
ATolAME 3 days FF AAAHT o]FA FE3] A
A=o] YA oA 2Ho]EL] £o]E Figure 33
2ol S

e AHE Z oo 5 &
3E Fejol A FopA|2H|olE A
w Fol] A Zke] AFAHS SHE 4
oA Ei& kel 2ol A& 13 29 A= 5 2
DA BFE 5 ASdH. Y, AE 14 125%AH =

ol& W7l A& F e TRIE F9UF & e
qMe Bt 4A AR BAHE getste] 4T -
7} A o] Afelle Aol s 1FPow A
AEAE 41 TS Bol Tt el A <
AL B AF AL 2L wolE FA] "z o
A A= Y] BARENAE w02 FH5

N

UN

thekalaEsk s A, A 448 Al 3 &, 2018

E97 - At

GV

16+
Sample 1 -'_?I

T 12 hd

< | #

— 8 4 I‘

=l d s |

= [ AL |

2 ‘ Sample 2 —/ e \as
Do 21 oo b
0.1 1 10

Dilution (%)

®)
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Table 1. Amount of Coacervate with Time for Suspension.
Independent Amount of Coacervate upon Period of Suspension
were Observed

Time for Suspension Height
5 min 13 mm

1h 13 mm

2h 12.5 mm

4 h 12.5 mm

6 h 12 mm

1 day 11 mm

2 days 11 mm

3 days 12 mm

(A) B)

Figure 5. Hazy interface of the layers at the 20% concentration
of the original sample 1. (A) Pellet indicating coacervate are
shown in suspension for 3 days, but the border line at the
interface between liquid and coacervate is unclear. (B)
Coacervate was not generated even in centrifugation twice.
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o] FZolHZu|o)E AT FFE v =A #Es}
AT} Table 19149} Zo] FXAIZFS oA EH[O|E
o] ¢oll Y& mIXA| FUTE 5 min o] Foll= ALY
oA Yl o= HIIEJAAL, 1 h o] %= HAA
Tto] Aojd 5 oM Fol7l FojE AaFs B
=, Azte] Agas YAE oM Er ol EL] 4
o] dojts KT F, 238 #2 FA|AZte] o
Aost A SAHE T 7 IS BT
QAR AIZHE 5 minol A 30 min O 2 ThFE}s) A
ot ZHlolES] AFHS AFAEH A
H3l7t gl =3 i £55 24 st = A
Foll= W37} gl tHdata not shown). 3= ol A
AARE S-S Yo7)= wukAZlo] S Gkl B+

FAENE AR HoM = FopA=H|o|EL] A4
F wWHEAIZE 8l ek A IS WA AL
duE 2AE de 7 IS, Aol &2
AZE Qtell 3] oM EHIolEE AP = <
gt & dAEE ol oM EH|o|ES Kt T
LA oA Erlo|E A FdE B7HE o s
Elahsite;

Q A

,ﬂ
R

A ARSARO] AT 2HG o FE 7 ol
Zelr o] E4o] AFF| sopH ZHlo|E Ao Z
F2 AL Y-S HASHY] MR, F Rt

J. Soc. Cosmet. Sci. Korea, Vol. 44, No. 3, 2018



2 SAE R - 47 AT

=

—m— Absorption
®— Suspension
Centrifugation

Norm. Height

| S

—

0 10 20 30
Concentration (%)

0 10 20 30 40 50 60 70 80
Concentration (%)

Figure 7. Comparison of methods by transmission, suspension,
and centrifugation. Sample 1 (A), and Sample 2 (B).

o
b
_\|1_,
o\
L
i
2
H

Z

S|

Aol 29, AelE, 4 5 FHY A AR
o] ot 2o B2 YA FE A
_‘|

2ujolEg T8 57} AN

ek, 0 do] Aot I AR Yl
©%o] mA| igkor} AMEe A} 4
%o] AZ)E Figure 6B9} 2ol AT}, o
AzHo]E Aolo] Soi7h IR 2 o] 17}
Aa el o8] FelE Aoz Btk meha
o] go] FH-E APo MM Zulo|= 44
2 B 9ol AE el AgatA) ehe -

Hola Ut

Ir
ox

F—ll:
fo o f fo ol

o 4 w0 S o 2

OINI
P r
2,

al

i/
o ﬂl'lﬂ -
filo

%0,
oo

3.2. TOIMZHI0IE XX HIHH
471 3.1, SEolA FolA|2Ho|EE HIIE]
A FAEH, freld AN, 94 B7PEE A

ekl sls| A, A 4498 A 3 &, 2018

E AAFS Hr}

Ao H7PHS Z7] #18l Figure 7004 o] 3=
Z3tete] Hlw Rttt E HolHE 7k BluE
Al 7] HeA FHE AAghs vlo]-EHE

2 FFadE- o HWEs F, Huge 1=
+3H(normalization) 3} 31 TF.

Al 714 7P ZF AjdellA] AR FotA = o]
Eo] PA {5 2 FEo| WE FolHEno|EL A
A ATES AT F Aol EFSaL FA vl
NXE ZFH o 2po]Z BT} Figure 73 Zo] ME
19] 7% 5% Al 15% 3|4 FRroll A FobA| 2xolE
¥ A = FElo] oKt eS¢ 7 Aok
el AN B dAEEHE AR 514 Al ¥
d¥l FoH 20| EV} heteke AAES WItshe
Ao g Brte] 718 dert 2L BolgA] & F skt
o} B =S Wiy, AAl TS THMA &

oL
i
B [o o to o U O pot

!
—n

AR 21 sido] AL fAgE AdE BT
2 857} 4%k 8999 FopAEuolE
T AT F o, WE AZle) FolA| 2o E
ARATFS HIE 5= oz JAREHES Ao
FEA7IHAE Aafe] A gt
7t Vet EE&ZQ] HrPHolgE Aol 997t Tt
Bt oyt HuE Akkod doHl FEFE A
2H 4 Qo meEkA fEld AAY Boe 448
Mo g Hrlske Aol o £t oyl 9ol A=
HA A 21-& ghol T35S s de)de
£ B3 BE oM EHo|EV} o
B EA &S 4 9, gAlEe & odo] REHE=
o] B = FAHEE Q)
2 g 7HA] AHoA 5
S AT £ glomg AARHES $AHo
35k Figure 7ANA1 Q] 5% WA 15% FH 2
e Haste] Wrte w A= gho] bE =
A EHo|ES A S nHstA AN QFol w
ZxE dds e 4 9tk

gHH, Figure 7BOA] UERA AE 29] 7504 3

o X



AF FOLA =M Aok B 273

Il sSample 1

0.8f | 9 Sample 2 NS
NS T
0.6'NS_ NS I NS
o I T [
=
= 0.4

5% 7.5% 10% 12.5% 15% 20%
Concentration (%)

Figure 8. Normalized height of pellet indicating coacervate
after evaporation. The height was divided by the height before
evaporation. The lines above the bar graph denote the
statistical difference (n = 4) calculated using a Student’s #-test.
NS- not significant, ~p < 0.01.
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