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Influence of menthol content in toothpaste on the sensation of oral cleaning

ZHANG Lu-Lu, ZHAO Lei’, SHI Bo-Lin, WANG Hou-Yin, CHEN Xiu-Hong, XIE Nan, OU Ke-Qin

(Sub-Ingtitute of Food and Agricultural Sandardization, China National Ingtitute of Sandardization,
Beijing 100191, China)

ABSTRACT: Objective To analyze the effects of menthol content in toothpaste on the sensation of oral
cleaning. Methods Fifteen kinds of representative toothpastes were taken as test samples in this paper. Gas
chromatography-mass spectrometry (GC-MS) analysis method was used to determine menthol content in
toothpaste and a specialized sensory panel was also screened, trained and established to evaluate the sensation
of oral cleaning by using 5-point scale method. Results The GC-MS results showed that the additive amount
of menthol in most of toothpaste was usually between 8.79 g/L and 29.20 g/L while the panel’s results showed
that the oral cleaning sensation of test samples was between 0.90 and 3.78. Conclusion A certain content of
menthol (8.79~29.20 g/L) in toothpaste had good effect of oral cleaning while low (=4.27 g/L) or high (=
62.58 g/L) menthol content led to bad effect of oral cleaning.
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Tablel List of toothpaste samples
1 HSC 10 CXS
2] 2 HLJ 11 cQ7
[2,3] 3 HCB 12 YBY
[4,5] [2] 2 4 ISW 13 YSJ
5 CTY 14 GLJ
6 CFX 15 SSD
’ 7 HHQ 16 AMW
8 ZM] 17 ZHJ
' 9 C3L 18 TQQ
’ 23 HmEl%E
[6]
1.00 g( 0.01 g), 100 mL ,
- 0.10 0.20
’ ' 0.40 0.80 1.00 1.40 2.00 mL 100
B B mL ) ’
’ ’ 2001 0.02 0.04 0.08 0.14 0.20
" mg/mL
0.20 g 10
’ ) (GC-MS) mL , 1.00 mL,
5 24 SLTE
, 241 FTEFETEESEL GC-MS FNE
, )
( [9.10]
) 250 C; 280 C;
120 C, 1 min, 8 “C/min,
) 240 C, 10 min (N») : 2.00
2 MR57E mL/min(  ); (Hy)  : 40.00 mL/min;
21 SCIHR (Air) : 400.00 mL/min; (Ny) 1 30.00
( 99.99%, ) mL/min; 5:1
( ) @)
’ 0.01 0.02 0.04 0.08 0.14
0.20 g/L 2L,

> 1
22 TENHFEE
GC7890A/MS5975C (
); DB-5 (30 mx0.25 mm, 0.25 um)

Y=3x108X+1x10°
(3)

23 : 2.00 pL,
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, 6 241 3 “ER51

(2) - e p
31 FEPEEEMNEMHSTINER
242 OFEFEERZIEN CioH20,
(1) , , DB-5
3 , ,
1 I(a
[11,12] 8.74 min; 1(b) ,
SO 8586-1: 1993113 20 8.71 min
( 22,10 10 ) 32 FEPEEEMNEENELER
1
(2) , 3 3 ,
( 2), 8.79~29.20 g/L ,
1 427 g/L 62.58 g/L
1 AMW ZHJ] TQQ ,
, 1.00 3.00 )
5.00
(3)
5 A, 2.00~30.00 g/L ,
1 )
Y=6.58In(X)-7.47(r>=0.94),
3 9
25 ARSI (3. 3.
Excel 2010 ; 2.00~30.00 g/L ,
SPSS 20.0 2.00~15.00
=2 RIFLBENGE—
Table2 Unity of the brushing step
1 26+2 C 500 mL
2 4~6 ( )
3
4 45°~60° , .

2~3 , 10
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851 85
8.0 L 8.0 -
75 [ 3L
19 g5t
L D 8.711
g S0 ]
x10% 5.5 f (=100 23T ‘|
50 50r
45+ 45
40 40
35 351
30 - 30
25+ 251
20 201 ‘
151 151
- 8449 10 ‘
10 [ | r J\
05 __ﬁ IL_J e W T— 05 drey 1'-_.-.__-_| N e, L
0.00 8.50 9.00 9.50 10.0010.50 11.00 0.00 850 9.00 9.50 10.00 10.50 11.00
isf ] (min) Fisf 6] (min)
1 (a) (b)
Fig. 1 Gas chromatograms of menthol standard (a) and toothpaste sample (b)
®3 BEUBEISMNELR
Table3 Measurement results of menthol content
(g/L)
HSC 1.8.£0. 10 -
HLJ 4.27+0. 41 2.08
HCB 13.05+0.98 9.43
JISW 15.66+1.15 10.63
CTY 8.79+0.37 6.83
CFX 0.00+0.00 -
HHQ 62.58+2.50 -
ZMJ 2.49+0.26 -
C3L 24.55+3.86 13.59
CXS 25.56£1.97 13.86
cQ7 20.87£1.63 12.52
YBY 110.06+£9.91 -
YSJ 12.35+1.55 9.07
GLJ 14.77+4.66 10.25
SSD 29.20+0.73 14.73
BN AR 0.90~3.78 , C3L YSJ
, 3.50 ,GL] CXS YBY ZMIJ
2 2 SSD HCB CQ 7 s
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2.50~3.50 , CTY 6 , 3
) 2.50 , HSC CFX 4 : YBY; HHQ; SSD
, 1.00  1.00 CXS C3L CQ7 JSW GLJ HCB YSJ CTY;HLJ
34 BEBMERROMEERZRAAHER AW IBC OX

Eb 5 3, :C3L YSJ] GLJI CXS YBY
K ZMJ SSD HCB; CQ7 CTY HHQ JSW; HLJ
’ HSC CFX
450
4.00 F
350 F E E { { { {
o300 | { {
2]} 250 { {
fi 200 [
1.50
1.00 |
050 |
0.00 b 1 L L ] L L 1l b L
N > S
F P EF PSS @ & «230 &
FEdh 'S
2
Fig. 2 Sensory evaluation results of cooling effect of different toothpaste samples
! YR ° e
0.1200 [ yvpy 4.0000 C3L | o il MACRYS
82 yBy CXS GLIg"> ° :(E‘fiff%j; %
0.1000 43 o %% s $D e AR 2%
3.0000 - o o
0.0800 - g STY Q7
1t HHQ i o ISW
0.0600 2.0000 [ o
0.0400 A
: SSD H
cQ7 . CILLXS a 1.0000 - 4 > X
00200 - & JSWGLJHCB
HLJ%Z H scS CFX Cry o
0.0000 7~ — e 00000 F, .
S & & y
¢ ¢ ¢ & & & o Y @ & & &
S N N N N Q QQQ O QQQ N N N
Q.QQ q'.QQQ QQQ ® %QQQ Q.Q ‘.\Q Q']’ Q’b Q b‘ Q?)
JiER= PR
3 (a) (b)

Fig. 3 Cluster analysis based on the results o

f menthol content (a) and oral cleaning sensation (b)
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, 3.00 ,
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62.58 g/L, 2.30; YBY,
110.06 g/L,
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, YBY,
( ) (
) ( )
4 % g
, 15 ,

8.79~2920 g/L

0.90~3.78 :
: (8.79~29.20 g/L)
( 3.0 )
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( =2.30)
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