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Table 1

temperature

Mean of salivary flow rate (ml/min) at control and after drinking of water or green tea beverage at different

The mean of salivary flow rate (ml/min)

Control Experiment
No. 5°C 30°C 50°C
water 30 0.47 0.67 0.48 0.51
(0.27) (0.26) (0.26) (0.24)
L * | L * ]
green tea 30 0.47 0.75 0.56 0.60
(0.27) (0.28) (0.32) (0.30)
| . I L N
. : i
| N |
| . J
() = S.D.
* = significant difference (p < .05)
flow rate (ml/min)
1.0
08 | =
...
v, *
0.6 ~ 1 ~ * Y
. .. "-’.....
- = '~.‘ __________ | |
e
04 |
= [ -9 green tea
0.2 [ e - water
= * = gignificant difference (p < .03)
| | |

30 50
temperature (°C)

UM 1w asdadsdanmsivasesinae @afRaymwd) nasnsauun wianIesansuduingmnglidneeg ms

Fig. 1 The mean salivary flow rate (ml/min) after drinking of water or green tea beverage at different temperature



7 uA WY 2548,28:221-8

a 6
ROM PRI

ANANEIATIRAT 1 1 FaTidnsTunTnasadu

L‘W?f‘ﬁfﬁ\‘i 9 A UAZLWATNE 21 A% INTIBUVY Dawes'”

flenad Tasudnunelailoass dafiddniwade
sanmsluasasinans Seldinsanmslnaszosinuas
21 1 ﬁmwﬂﬂummuﬁ'mﬁammmaiﬂvlﬁwhﬁu 0.47+027
faddaimf GelndidpenuarUndanssasnisinae
vaginmeluszaswinit Sreebny lessamlindandszanm

0.30 919 0.40 Hadaas/wINn'®

Wi odnavuauialaidudaduniei 119
nizdudanmsinazasinasld’” msinsaisfiislien

dasuihnLUnannuIngnlganyivniugmniviesnd

'
A a

A “ o A & o :
LW amuquﬂwmmmmlw A1NAVBITINANWEUSNINN

WazM3 WE esunuiautestnlagliinansznuan

9

Tadudus mauszgungiifauniaiin 1INHANITNAREY

U

WU MIaNNdgmnndl 30 asewalds (w1
v v 901 Q‘ J U
n‘s:@lu’lmamwms"l,mmmmmﬂmaauwwumﬂmﬂ

AIINITIAATBIUAN LR 8 N A Nu N ANt anan Y

aad

Usnguy AN G99 8AAARINUAIINARDIDY

TTuazame® F9u @mﬁms?ﬂuﬁwm:é}ué’mwmﬂm
yasunanglditas Lwimsﬁml,ﬁm%aﬁqmmﬁ 30 89A-
ERIGH wwmns:éjué’mwmﬂmmaa‘tfﬂmUlmwz
naasafudnunnidasinsinavesinasdielidusin

DHNITALIWI U TUNANIANNT VBITT INNANITANEN

[

o 72021 Wy mavedoniTiduilavy " fUuﬁﬁ

NHIWAN
Snwadesanmslnavesinans masdueiesduiis
Yusane uaztduuadnaiziania 11w (astringent fluid)
nIzquAN3 NUUL WE (tactile sensation) sasiiaifia
Tugesthnlé® manasssnsil 3swuin WewRuuisusan
m‘s"lmmaaﬁwmﬂmwa"amiﬁuﬁma:mLﬁmﬁﬁqmﬁqﬁ
Wi nsanden mwsnns:éju‘tﬁﬁé'@mmﬂmmaa
{fwmﬂmandwmiamfwasmﬁﬁfﬂ 1Ay 09 (p < .05)
wIuBNTwavesgunnl wudn 8RNI ARV
mfwmﬂmaaméﬁ?{mfwLﬁu“amhai"mwmivlmmaamfmm

muqmm:é’mwmﬂmma@ﬁnmm@aamé’aﬁuﬁwqnmn“ﬁ

<797504 17&/21/’]\7’]11 Wes 1/5]&!’7%47775!1/

#o9Und ag19l%y AN 06 (p < .05) uazilaliun
%21 1 UATANLATRIANT WD LILNUUN WU 8ATINT AR
YDIUAIRRINTANT D LI TAALET aﬂ’jwé'mﬁmivlﬁamaa

mmmm mumua”ﬁaammummm*’ﬂu@]anm #a4

Un@adeline ° ']ﬂq.l,‘ﬂ’]d 06 (p < .05) LT t‘].T\‘] 2AANDI

AUINLITUNIINAFBIVEI Dawes hazAme® AWLINUINTD
maffigunndl 8 asensady  vilwaarmslnaes

w1ay _Indnuazmiendgunnd 37 aseiwalds

agaditiy A9 D@ (p < .0001) a9nl Ju aalFiAn

] « ¥ A a Ao o o & A '
1 ANVULLWVDIWUIRIDTUVLIN UN ﬂULuaLUaIu"ﬁaﬂﬂ’]ﬂ

wmsnmz@ju@iauﬁwmﬂﬁwé’aﬁ’]mUaaﬂmmﬂﬂd’mﬁ

v
o =)

laiauunsardien WiaMIauuIMIaT Ll NTgun il

3

Haslndagreralan

msAnwINEINUNaUaIANNTan lenasadlian 1 Uas

A ¥ o Aa a ~ a
AVWIIDUNUBWANN 50, 60 LA 70 BIELDALDE LN

q u
(%

Lﬁamm‘”umaaqmﬂnﬁﬁmmz N 81 aﬁ'mna'uﬁﬁ

U
@

3 1 s v A ¥ o aAda
mmmmmnulmaani"ﬁum mwnu 50 2IFNLTALTE

u

iasnniuszaugangiinlifesawinly vilw 1w

awldaru 300 Haddasmulunm 2wl uinnfigungd

'
=

60 uaz 70 asAL ALty daddas g andsltiiarwimiinl
Lwimﬂwammmiﬁmﬁ’lLLa:mﬁmﬁﬁaquﬁ 50 84¢0

q

waidy  wud danmsiwavesiiais andmaimaa
B a a

winazzndorgmundvesUndwasninanldlsng
Wy an1e 86 luwmed Dawes uazamz® ldwudn

a '

UILRLTIANN N o MAANLYINNY 70 29aLwaLTe

9 U

a@mmivlmmaammﬂ Gﬂ’JW%ﬁLLE‘l“”H’] o’] qm%nﬂﬁﬁwﬁu

37 aseumaldy aeadlite e D@ (p < .0001) lag
21 gunnil 70 adenLTaLEY Lﬂuqmwgﬁmaam‘%aﬁu
mﬁw%auﬁ"’;vlﬂLLazL'ﬂuqmmqﬁﬁﬂ@aaﬂ@ﬂmﬂﬁmm
AMNAILN (discomfort) LA luAIINAaBIVEI Dawes LAz
am=? 1aldU5inasveamaniies 5 Jadsasirintiwuas
1455aunartnduna 30 Juinewinussnmusiy
Wae ImnINaaednssit 193 EaNvedMad 300 Iadans

@it 1ol wnInanldagie raanTiauazidull

£ =S J g v v a A
GIW&JQ’JWNWQSL%“IIENQ’] 1 4 ﬁ]dﬁ]?Lﬂu@]ﬂdI“Eqm%QNLWU\‘l

il

225



226

Punya-ngarm R, Patimanukaseam P.

50 BIANLTALDE %aLﬂuwalﬁQM%Qﬁmaw‘?ma:m@mﬁ
IHlunananasfianald siisanefiaznazdulilnimai

¥ a & e
WIRTELNNUUBDENITALAN

51

9

AMIANBIBNT WAV IT LLa:qm%Qﬁ“uaam%aaﬁm
M gdesansinaasinas wuin 3 v89a3eda
S RISTHE ﬁm‘mnst:@fuslﬁé'mwmsvlmmaamfwmmﬁmfu
WNATNeENasTE ANy 8@ (p < .05) L3098
e TRl mnsnnsz@?uiﬁé”mqms WaTaIUIaNY
Lﬁu‘*ﬁvumrm’i’m’lLﬂﬂwﬁ@qquﬁﬁadﬂnﬁua:mL°’ﬂ'm
FouotNTALIULAIRY AN 0@ (p < .05) T
°mLﬁUﬁaum:ﬁulﬁé'mwmivlmmaaﬁﬁmmﬁuﬁummﬂw

A v

= a a Y v 1
Tudrrfiagmnndesdndlddanunanlaiding

U

%y ANy 04

naanssyusznd

ﬂm:cjﬁwmﬁﬁwamauqmﬁ”mﬁumwnﬁnnauﬁ'
91 1 FasnuMINaasssanuaslouazaan uas
VeveURUAIIWIAY agfT wilniupInIlszinanaim
Tuall AmIUALNNDA @F IAINTANMIINDAY 7
TIIANNNAURTVUAZENWIBANN zadnlun1sdse 1u
B TR T ST YIRS ITG, IRRSNE ity b e T e e avcY UUINNNBINY
UTHITITINNG AR AN A uALNNEA1 as

gwwmmtﬁwﬁwmé’m W naanw 1.1.1.13

LN 19591999

1. @A UIRN933a3. 78IB0. N3 1ININANEIAN @3LSMT
2547;52:10-3.

2. Chemistry of Tea. UPASI Tea Research Foundation
Site Design. 2003. Available from : http:/www.

upasitearesearch.org/.

3. Jones CLA. Tea: Steeped in anticancer properties.
Nutrition Science News. 1999;4:118. Available from :
http://www.newhope.com/nutritionsciencenews/

NSN_backs/Mar_99/tea.cfm.

4. Katiyar SK, Mukhtar H. Tea antioxidants in cancer
chemoprevention. J Cell Biochem Suppl. 1997;27:
59-67.

10.

11.

12.

13.

14.

15.

CU Dent J. 2005,28:221-8

Mukhtar H, Wang ZY, Katiyar SK, Agarwal R. Tea
components: antimutagenic and anticarcinogenic effects.
Prev Med. 1992;21:351-60.

Kuhn D, Lam WH, Kazi A, Daniel KG, Song S, Chow
LM, et al. Synthetic peracetate tea polyphenols as
potent proteasome inhibitors and apoptosis inducers
in human cancer cells. Front Biosci. 2005;10:1010-23.
Maron DJ, Lu GP, Cai NS, Wu ZG, Li YH, Chen H,
et al. Cholesterol-lowering effect of a theaflavin-
enriched green tea extract: a randomized controlled
trial. Arch Intern Med. 2003;163:1448-53.

Nagao T, Komine Y, Soga S, Meguro S, Hase T, Tanaka
Y, et al. Ingestion of a tea rich in catechins leads to a
reduction in body fat and malondialdehyde-modified
LDL in men. Am J Clin Nutr. 2005;81:122-9.
Siddiqui IA, Afag F, Adhami VM, Ahmad N, Mukhtar
H. Antioxidants of the beverage tea in promotion of
human health. Antioxid Redox Signal. 2004;6:571-82.
Sakanaka S, Okada Y. Inhibitory effects of green tea
polyphenols on the production of a virulence factor of
the periodontal disease-causing anaerobic bacterium
Porphyromonas gingivalis. J Agric Food Chem. 2004;
52:1688-92.

Otake S, Makimura M, Kuroki Y, Nishimura Y,
Hirasawa M. Anticaries effects of polyphenolic com-
pounds from Japanese green tea. Caries Res. 1991;25:
438-43.

Zhang J, Kashket S. Inhibition of salivary amylase by
black and green teas and their effects on the intraoral
hydrolysis of starch. Caries Res. 1998;32:233-8.
Thylstrup A, Fejerskow O. Textbook of clinical
cariology. 2" ed. Copenhagen: Munksgard, 1994:17-43.
Shannon IL, Terry JM. A higher parotid fluid flow rate
in subjects with resistance to caries. J] Dent Med. 1965;
20:128-32.

pnsw Ty, eand ufia 21m, avAu daanuns.
miﬁﬁ@lfwmaﬂﬁiﬂ wazqe wAenuduiwiesues
‘wamﬂlunEjuﬁﬁﬂugmmmzn@;uﬁﬁﬂmﬁazJ. 2 1UA WY

2536;16:101-10.



7 uA WY 2548,28:221-8

16.

17.

18.

8136 LIUNAGIE, DTN ANBWMWINT, Bien AR IAIBNIA,
WITUN 1S WId. SaTmanatvasinany uszananuiiu
ﬂi@@hmmﬂfwmumwé’amiﬂi:ﬁuﬁaﬂmﬂﬁm%mmﬁ‘q.
7 YIuA IWNY 254525:103-11.

Dawes C. Factors influencing salivary flow rate and
composition. In: Edgar WM, O’Mullane DM, editors.
Saliva and health. 2" ed. London: Thanet Press
Limited, 1996:27-43.

Sreebny LM. Xerostomia:diagnosis, management and
clinical complications. In: Edgar WM, O’Mullane DM,
editors. Saliva and oral health. 2™ ed. London: Thanet

Press Limited, 1996:43-66.

19.

20.

21.

22.

a a a
£T09904 yg1oo, wans Ui

sedsvos Jyanaw, wees Ufanwnwsa, gnsw doygn-
NIU. NE\I‘II?NLF]%?N?]IN‘IJWL‘]?U’J %ﬁ@ﬂsmmmﬁmmm:
sRadniimadasanmsivauazanuiunsassuas
WAL, 2 TTHA WY 2548;28:11-8.

Spielman AL Interaction of salivary and taste. J Dent
Res. 1990;69:838-43.

Watanabe S, Dawes C. A comparison of the effects of
tasting and chewing foods on the flow rate of whole
saliva in man. Arch Oral Biol. 1988;33:761-4.

Dawes C, O’Connor AM, Aspen JM. The effect on
human salivary flow rate of the temperature of a

gustatory stimulus. Arch Oral Biol. 2000;45:957-61.

227



228 | Punya-ngarm R, Patimanukaseam P. CU Dent J. 2005;28:221-8

The influences of taste and temperature of
green tea beverages on salivary flow rate
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Pornsri Patimanukaseam B.Sc. (Med.Tech.), M.Sc. (Biochemistry)®

' General Dentistry Department, Faculty of Dentistry, Srinakharinwirot University

? Biochemistry Department, Faculty of Dentistry, Chulalongkorn University

Abstract

Objective To study the influences of taste and temperature of green tea beverages on salivary flow rate.
Materials and methods The subjects were 30 healthy volunteers, 20-22 years old, who had not taken
any kinds of medicines for at least 3 months. Control saliva were collected on the first day by sitting
position and head bowing down, then let saliva drool into the container for 10 minutes. Experimental
saliva were collected on day 2 to 7 by the same procedure after subjects had drunk 300 ml of 5°, 30° and
50°C demineralized water or green tea by straw. The salivary flow rate from every stage was calculated
in ml/min. The differences of the mean salivary flow rate between control, after intake of 5° 30° and
50°C water or green tea were analyzed by one-way ANOVA and LSD at 95% confidence limit.
Results The mean flow rate of control saliva was 0.47+0.27 ml/min. After 5°, 30° and 50°C water and
green tea intake, the means of salivary flow rate were 0.67+0.26, 0.48+0.26, 0.51+0.24, 0.75+0.28,
0.56+0.32 and 0.60+0.30 ml/min, respectively. The mean flow rate after 5°C water intake was signifi-
cantly higher than the mean flow rate at control and after 30°C water intake (p < .05) but not
significantly higher than the flow rate after 50°C water intake. In addition, the mean flow rate after
30°C water intake was not significantly different from the mean flow rate after 50°C water intake. For
5°C green tea intake, the mean flow rate was significantly higher than the mean flow rate at control and
after 30°C green tea intake (p < .05). The mean flow rate after 30°C and 50°C green tea intake showed
no significant difference, similar to the results obtained from the experiment with water intake.
However, the comparison between green tea and water having the same temperature demonstrated
that every pair of the mean flow rate after green tea and water intake showed significant difference
(p < .05).

Conclusion The taste of green tea beverage was capable to increase salivary flow rate and cold green

tea was more effective on flow rate stimulation than hot green tea.

(CU Dent J. 2005;28:221-8)
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