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Cosmetic products including toner and essence were manufactured to evaluate the effect of green
tea polyphenols. In addition, irradiation was applied to remove an undesirable color of green tea
polyphenol(GTP), which may cause a problem in marketing. The growth inhibition rates of GTP,
PT, and PE on all cell lines were shown to be over 80% at 500 ppm concentration. Especially the
growth inhibition rates of GTP, PT, and PE on human melanoma(G361) cells were shown to be
over 80% at only 100 ppm concentration. Results indicate that the addition of irradiated green tea
polyphenol may be effective in the manufacturing of functional cosmetics including toner and
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essence with various anti-cancer activities.
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Fig. 1. Purification procedure for the polyphenol isolated from
green tea.
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Table 1. The experimental formulation of the toner containing
polyphenols

Contents %

No. Technical Name INCI Name

(W/W)

1 D.1. water Deionized Water to 100
2 Glycerin Glycerin 2
3 1,3-B.G 1,3-Butylene Glycol 3

. Methyl (ethyl, propyl)
4 Preservatives paraben, Phenoxyethanol QS
5 Ethanol Alcohol 5

PEG-40 Hydrogenated

6 Cremophor RH 40 Castor Oil 0.8
7 Citric Acid Citric Acid 0.04
8 Sodium Citrate Sodium Citrate 0.1
9 Polyphenols 2

*Q.S. (Quantum sufficient: Proper quantity).

Table 2. The experimental formulation of the essence containing
polyphenols

Contents %

No. Technical Name INCI Name

(W/W)
1 D.I. water Deionized Water to 100
2 Glycerin Glycerin 5
3 Aminocoat Betain 7
4 PEG-1500 Polyethylene Glycol 1500 2

. Methyl (ethyl, propyl)
3 Preservatives paraben, Phenoxyethanol QS
6 Lubrajel DV Polyglycerylmethacrylate/ 3
propylen

7 Carbopol 940 Carboxyvinylpolymer 0.3
8 T.EA Triethanolamine 0.3
9 Ethanol Alcohol 4
10 Cremophor RH 40 PEG-40 Hydr(o)%lenated Castor 05
11 Polyphenols 2

*Q.S. (Quantum sufficient: Proper quantity).
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Fig. 2. Thin layer chromatogram of the polyphenols isolated from
green tea. Developing solvent-benzen : ethylformate : formic acid =
2:7:1, Colorization reagent-A: anisaldehyde-H,SO,, B: FeCl;-MeOH,
Polyphenol contents-A: 1 mg/m/, B: 1 mg/ml

Table 3. The contents of total polyphenols

Polyphenol content (g/g)
0.94£0.04

Polyphenols isolated from green tea

Table 4. Changes in the hunter color values of irradiated toner at
different doses

dose (kGy)
Sample Color
5 10 20
I} 99.340 99.503 99.486 99.545
NT' a' -0.016 -0.013 -0.016 -0.023
b’ 0.377 0.288 0.314 0.288
L 38431 76.370 78.193 79.734
PT? a 23.968 10.177  88.4827 7.2207
b 38431  35.0775 33.497 32.424

'NT: Irradiated normal toner.
?PT: Irradiated polyphenol toner.
3: Lightness, *: Redness, >: Yellowness.

Table 5. Changes in the hunter color values of irradiated essence
at different doses

dose (kGy)
Sample Color
5 10 20
L’ 59.066 58.411 58.222 54.862
NE! at -1.087 -1.066 -1.042 -0.969
b’ -5.057 -5.201 -5.072 -4.903
L 28.293 29.669 31.467 31.828
PE? a 2.514 1.193 0.954 0.853
b 4951 4.717 4.469 3.957

'NE: Irradiated normal essence.
2PE: Irradiated polyphenol essence.
3: Lightness, *: Redness, °: Yellowness.
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Fig. 3. Change of optical density by the increment of cells. - -
human melanoma (G361), -M-: mouse melanoma (B16F10), -- A:
colon cancer (HT-29), -@-: lung cancer (A549).

3 Qe HsEsRtEES] 2 islas F Al 1
29l A7t P, wEhr] EapiE RelE Zebss Al
e e Zo2 AlEH

=R Ezo] HrME B B oalle] A 24 A, =
2} ZgjElEo] H7kER] ke By 2 ofjdlze) =3} EdlE
o] 2% A7k BEY % ofilze] Mg =43 A7 Table 4,
59} o] YeEpfit). =4 ZejulEs WAl e BEY 2
o Alz=e] 7% WE(L), BN (a), FNE (b BF WA =
ARl whE xjols UERIR] iodkth. H3) EelvlEe] A7t
H BYe W 2ARAEKO, 5, 10, 20kGy)e] F7F 4=
HE(Lygkel 38431, 76370, 78.193, 79.734% Z7}sk] Boly
gol g = dom, AT (kS 23968004 72272 7+
5113, ST (b)REE 38431004 32.424% vlERYe] ZAMA
o] Tt 55 sk S Uehlidon, ol Zel
o] Z7kel B9 Ao] WAl AR Hlgsle] Eoj
3} & 5 AT JAF Eejulme] Hrka olze] A9
S(LLe] A ZAMe] 7T BE 28293904 31.828
7sle] BoRlE A Rl & 4 e, A% (), 3
SR AP F7 EFE ghasle] Alo] Folxe
S 3 T AT o HA ZEEL s Wt
b 79 EEjdls 3] Ao) o EAIZ: Hu, flek 2
AR nFo] Hol WAMAZAIR s EAIE 4 & 4
2 7oz AlsHL

AR HAF AXF 2F. Ao AgEHE I AZES WY
S 2~24A 7oA A EZ2A]0] o] FiRXA] ¢F= lag phases
AR 494 SR log phase® o|2A] ©rh o]H3h log
phasex= 7t AlEFuitt Solato] 7 MEF 5/9] lag phase
A7}, population doubling time, plateau phasecllXe] M3Z Z
3} UES 7A "k o7 s GAlEe] o] e
alo] MTTS] Szkes Fulsie] dolle x| 7t §%
To vEHog ndsng HEHE AEe = dgrly
AEFEs 7|FoR MeEofof it MTT AdolA 278 Al

ot o b o

 of
o|\

T )

-
=
=

(A)
80

60
40

20
a a a a a g a 2

Growth inhibition rate (%)

=

50 100 500

100
(B) gpPTo  @EPTS
g0 | @PTIO mPT20

b

c ¢
60

40

20

Growth inhibition rate (%)

=

50 100
Concentration (ppm)

Fig. 4a. Growth inhibition rate of irradiated toner on human
melanoma (G361). A: normal toner, B: polyphenol toner, NT 0: non-
irradiated normal toner, NT 5: irradiated normal toner at 5kGy, NT 10:
irradiated normal toner at 10kGy, NT 20: irradiated normal toner at
20kGy. PS 0: non-irradiated polyphenol toner, PT 5: irradiated
polyphenol toner at 5kGy, PT 10: irradiated polyphenol toner at
10 kGy, PT 20: irradiated polyphenol toner at 20 kGy. Values are
means of 3 replicates and those with different alphabet letters are
significantly different at p <0.05.
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Fig. 4b. Growth inhibition rate of irradiated essence on human
melanoma (G361). A: normal essence, B: polyphenol essence, NE 0:
non-irradiated normal essence, NE 5: irradiated normal essence at
5kGy, NE 10: irradiated normal essence at 10 kGy, NE 20: irradiated
normal essence at 20 kGy. PE 0: non-irradiated polyphenol essence, PE
5: irradiated polyphenol essence at 5 kGy, PE 10: irradiated polyphenol
essence at 10 kGy, PE 20: irradiated polyphenol essence at 20 kGy.
Values are means of 3 replicates and those with different alphabet
letters are significantly different at p <0.05.
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Fig. 5a. Growth inhibition rate of irradiated toner on mouse
melanoma (B16F10). A: normal toner, B: polyphenol toner, NT 0:
non-irradiated normal toner, NT 5: irradiated normal toner at 5 kGy,
NT 10: irradiated normal toner at 10 kGy, NT 20: irradiated normal
toner at 20 kGy. PT 0: non-irradiated polyphenol toner, PT 5: irradiated
polyphenol toner at 5kGy, PT 10: irradiated polyphenol toner at
10kGy, PT 20: irradiated polyphenol toner at 20 kGy. Values are
means of 3 replicates and those with different alphabet letters are
significantly different at p <0.05.
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Fig. Sb. Growth inhibition rate of irradiated essence on mouse
melanoma (B16F10). A: normal essence, B: polyphenol essence, NE
0: non-irradiated normal essence, NE 5: irradiated normal essence at
5kGy, NE 10: irradiated normal essence at 10 kGy, NE 20: irradiated
normal essence at 20 kGy. PE 0: non-irradiated polyphenol essence, PE
5: irradiated polyphenol essence at 5 kGy, PE 10: irradiated polyphenol
essence at 10 kGy, PE 20: irradiated polyphenol essence at 20 kGy.
Values are means of 3 replicates and those with different alphabet
letters are significantly different at p <0.05.
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Fig. 6a. Growth inhibition rate of irradiated toner on lung cancer
(A549). A: normal toner, B: polyphenol toner, NT 0: non-irradiated
normal toner, NT 5: irradiated normal toner at 5 kGy, NT 10: irradiated
normal toner at 10 kGy, NT 20: irradiated normal toner at 20 kGy. PT
0: non-irradiated polyphenol toner, PT 5: irradiated polyphenol toner at
5 kGy, PT 10: irradiated polyphenol toner at 10 kGy, PT 20: irradiated
polyphenol toner at 20 kGy. Values are means of 3 replicates and those
with different alphabet letters are significantly different at p <0.05.
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Fig. 6b. Growth inhibition rate of irradiated essence on lung
cancer (A549). A: normal essence, B: polyphenol essence, NE 0: non-
irradiated normal essence, NE 5: irradiated normal essence at 5 kGy,
NE 10: irradiated normal essence at 10 kGy, NE 20: irradiated normal
essence at 20 kGy. PE 0: non-irradiated polyphenol essence, PE 5:
irradiated polyphenol essence at 5 kGy, PE 10: irradiated polyphenol
essence at 10 kGy, PE 20: irradiated polyphenol essence at 20 kGy.
Values are means of 3 replicates and those with different alphabet
letters are significantly different at p <0.05.
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Fig. 7a. Growth inhibition rate of irradiated toner on colon cancer
(HT-29). A: normal toner, B: polyphenol toner, NT 0: non-irradiated
normal toner, NT 5: irradiated normal toner at 5 kGy, NT 10: irradiated
normal toner at 10 kGy, NT 20: irradiated normal toner at 20 kGy. PT
0: non-irradiated polyphenol toner, PT 5: irradiated polyphenol toner at
5kGy, PT 10: irradiated polyphenol toner at 10 kGy, PT 20: irradiated
polyphenol toner at 20 kGy. Values are means of 3 replicates and those
with different alphabet letters are significantly different at p <0.05.
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Fig. 7b. Growth inhibition rate of irradiated essence on colon
cancer (HT-29). A: normal essence, B: polyphenol essence, NE 0:
non-irradiated normal essence, NE 5: irradiated normal essence at
5 kGy, NE 10: irradiated normal essence at 10 kGy, NE 20: irradiated
normal essence at 20 kGy. PE 0: non-irradiated polyphenol essence, PE
S: irradiated polyphenol essence at 5 kGy, PE 10: irradiated polyphenol
essence at 10 kGy, PE 20: irradiated polyphenol essence at 20 kGy.
Values are means of 3 replicates and those with different alphabet
letters are significantly different at p < 0.05.
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