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Deodorizing and Antibacterial Effect of GZ-08 Spray into the Mouth.
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GZ-08, a solution of zinc gluconate dissolved in water, is considered to have deo-dorizing and anti-bac-
terial effects as a mouth spray. We examined the efficacy of GZ-08 and describe in the results in this paper.

Thirty healthy adult volunteers were randomly divided into two groups as GZ-08 group (20) and the
control group (10). GZ-08 and physiological saline was sprayed into the mouths of the subjects in each of
the group. The concentrations of volatile sulfur compounds (VSC) in the oral cavity and the number of bac-
teria on the tongue were measured before and after sprayving. A questionnaire was performed on the GZ-08
group subjects regarding the taste, feel and intention to use GZ-08.

There was no significant difference in VSC concentration or bacteria count be-tween these two groups
before the spray. In the control group, no significant dif-ference was observed for either VSC concentration
or bacteria count before and after the saline sprays. In the GZ-08 group, significant difference (P<0.05) of
both VSC concentration and the bacteria count were observed in the measure-ments before and after the
GZ-08 spray. The results of the questionnaire on the participants’ impressions of GZ-08 indicated that most
considered the taste and feeling to be unpleasant, due to the strong acidity and bitterness.
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These results suggest that GZ-08 has potent deodorizing and anti-bacterial ef-fects, and that the zinc
ions and gluconic acid may play important roles in pro-ducing these effects. However, issues involving the

taste and feeling need to be overcome before GZ-08 can be used as a breath spray.

Key words: Halitosis, Bacterial flora of the mouth, Anti-bacterial effect, Deodorant

i =

FRICHEGEFEEIZ L, [borFE 2], [H2E
- Lad], [RENLOHIMT S - ENLD ] 1K CE
AFHORFFE L TETFLNRTWAEY. ORI T 5
MBI O FicfEv, ORFE RO RIGEO L
L, £ OORBIERISTRENTnE, R
DIFEHPWE & L CHFEMEmELEY (Volatile Sulfur
Com-pounds : L'F VSC) 2"EHELKT L o>Tw5
ZeBmenTwaY. L, 2L oORFIEAT
B LTEEINTWAELDIXI Y e EOFR
RIZOANANF LT U EOWEEETH Y, EFE VSC
PR S A IEH I . Bl o7 CEEE VSC %
IR S 2WE & U LEES, KER LN 7 4, 3
LA 8k, BuBksh, ERibsi (1), Zva @ (1),
TYERSR, RWEEEVY A~ A, FF VLY A< A RO
TWIVEEH ) 7 A IESNTBY, LG * &L
ORBFIEFNIZ T CICHB S w5 AifzE i,
g A 4 v 2 ELEEA T D GZ08% LIENIZE
BITHI LY, ORIHIRIRE X OPREIRD 2
SN 0E ) RS L7z

MRS L O

WFzert 4

WFgENE % T4 I L, B & B %2 15 78w
ARG 7147 (BTN, THISA, P4
49731%) wWFZeR S & L, HEIESIC GZ-0SMEHERE (B
PEI1ZA, &8 A, FIE#49.855%, LT GZ-08%H)
ExtEREE (BES A, S A, I #49.5075 )
D 2T THEREIT - 72,

ok

WIS 72 GZ08IE S T BT A4 - 7 A HF— 23
BH3E L 72080 A F > &2 & &8l © CPRi244E 4 A27H,
R B FE 5498033775 ), TR SR FE 17,500ppm |2 FH

S, 1 ME#EE014 ml OFEHEZELS (RB-50 - MC-
D1 50ml, FINETECH ASIA LTD, #F#) IZF7KEX
NIZIREET, A7z it5- 7.

bk

GZ-08%£ 1213 GZ-08%, »f HAHE |2 13 A B £ oK % []

28

—ETIVOMFERTHWT, &ROLZZOERICE
FRIERE2 S 5 cm OHEED S 2 IETE L 7.

CIREPICIE% 3 4 B2 12 05 & CIREPIRI T £ % 52
L, GZOSHIZIXMER TIRICT v 7r— M aiT o7z,

HROWPEIIETVSC L EETHL 7L A MO
YU (FvE, W) EHW BRI E W
BHH~ A —=2% 7 4 )V¥ —ORE T CTLENICHE
AL, HEZ Lon) & HEH L 7 IREEC BRI % ik
L7736, 45K RITIEN 5K 2 W5 | L CllsE L 72,
VSC Ol fid—Jks% (ppb) THFE L7

CIEPH T R 72 1%, i 5 T 0 PR o 0 o 2
B ME 28 ] Oy =y 7 ANVAT T, B )
Az MARERBUIHGRGE 2 GE, fHE 0 EE
BRBRELZR B L AR % v, BRI S A
M, BERIIETLAA»S, FFN 2 miEE LT
FRHCLME L7z, i cR L.

7 v — N OWEIL GZO08DOM (HBR, 1Rk, ERik
TR, O R, AR, KB LS HOMH
HLEOFEIIOWTHEM L, ZNEnoBMEHE 2
L T Visual Analogue Scale (VAS) 2 X % A% % 15
HEELIZ, [GZOBIZOWTIINIcERIEH Y T
A7) L OIETHHELHEEE b %72,

IR D T — & OftatLBIZ 1% Paired t-test & H
W, fERES % LUT (P <005) 2AEEED D LHE
L7z, F7z, SEBREE & XIREEIC B 2MEZERTO VSC
& MR B BER 220572 W & & 14 Standard t-test T
TR L7z,

B, AWFRITEH K MEEETZEROKRL (K
AT 27004) & AR CTHIAT L7z

2

WE 7 1 0 VSC il o - 34 = f32 #E 55 7213 GZ-08#: T
221.8+228 ppb, *FFEHET2189+420 ppb, " 5% Ay
DFNE 0I5 + AT GZ-08%E T6.940 x 10°*
1.373%x10°, xF PR T6.304%x10°=1.723x10°&, & &
12 GZOsHE L xR OB CHEE IO o7 (K

1. 2). F7-MWEEOLTO VSC i & MEE oA
R L7z 8 2 AMBREIX007TTH o7 (K 3).

M4 5% # © VSC 13 GZ-08# T1065*124 ppb, xJ
HE#ECT2055+36.1 pph, ME#HEZOMBEEIL GZ-08HE T
2577x10°£4.801 % 10°, *f HE #E T8.298 x 10°+ 2,610 x

e
AT



ppb
300 -
*
250 - | !
200 - l
150 - e
| fEERR
04
100
% P<0.05
50
0
Pre | Post Pre ’ Post
X HR GZ-08
B1. O (VSC i)
2.50E+07
*
2.00E+07 *
*
¢ 1.50E+07 *
Fc
|==8
3 *
= $ = 3498.6x + 65+06
1.00E+07 o< R = 0.0044
&)/"-/0//“
5.00E+06
2
o 0o
0.00E+00 * & : ; : : )
0 100 200 300 400 500 600 700

M5 (VSCHiE ppb)

3. WEFEHT O LR & MR E OB

10°& GZ-08H: Tt VSC fil, #MH%ke b 12 GZO8MHE %
PRI IS LT 225, KRR CIL AT Ak
BOWBKCHEREE o7 (M1, 2),

GZOBITENIEFZFIZDOWT DT ¥ — MERIE,
kO VAS Il 0 F 3 = [ 35513784266, I
628 =77 L FRIR L WIROE S AH L, RO HIRE
filX15.6 £37, fHA%IZ207+44T, & b ITEKWET
Hotehs, SHROEHALIEBIL60T, BRI
RHEHKEL Y B RREEEZRL (K4)., Bl
WIZBWTH [P EITIUIEN 720 ] 0 &9 Zad#
f)fﬁjo 7z.

GZ-081 7 v 2 > FRHL§ % ER) & 3 2 i
A, VAT AMEEEICBT 2 WEOR
ZHALFTH Y, FHIZOWTEARBENB X
O RE RS L L CRRO STV 2Y, HHORK

29

GZO8D FI I - By AR

X 106
12 -
*
10 - | ‘
8 4
6 4
| R
4 oY
* P<0.05
2 (ﬂ‘
0
Pre ‘ Post Pre | Post
X8R GZ-08
2. W@
VAS(i
100 R
90
80 1 D
70 -
60 -
50 -
40 -
30 -
20 - H
10 - m ’J_‘
ol LI I
73 =) & i3 &= P) & 5
~ Bk B bR bR E3 )i %
#® 3 % )
a8 &
=~ )i
7w
2

4. 77— MER

EHBREE 15 mg/H/ A& SNTBYNY, GZ-08DH#
2ml/H/NF THAREENS. ARG O AT R120.14
ml TH Y, RFFEICBWTIE 2 B INEE CHRA-
PR AW L, ARMESEE S 7

FRE A 121d VSC, A BRRiiE, HRtERIE
Whidy 7. ZFOHTH VSCIIAPER 0 T T 2 5 R A
Gre&a, MER, IR, HEE RS X O alikE
HOEHT X/ W% B R Y % - BT 58T
ALLEHESRTNAY.
LSEEICH VT LA by ik v — D
I—F4 Y REPT A NVE—OfHIZLY, R
(2 VSC Izt 3 2 &R 2 [ E & - O RHESRTH 1,
HAzUa< N7 74 —=125%A VSCIERE, 4Fi2ht
KEFEEL AF VAN T F v OREREF L &I 2R
FTEENTWDE,

YEALH SR A o0 L SLHR S B 5 A FPEIZ 3 CloH
HENTBY, ZOXH=ZALELT, HEEA 4 0N



VSCIZ#E& L THEZIHT 22 L, T I /B
WZAEE L CVSC oAl 562 &, SHICHME
DY Ny REEAHET A2 LT, R HE
TEREDY VT EA O EWMT I B EET S
CEEWHIT A ENEZ LN TWAEY. GZ081x 7
Vo UEEHES R ERGE T AREMTH Y, O
PR AHEN S 5.

R DOMBE R OME 121, fMEH > " 2L
7R, CO¥EREIE, FEA L E—F L AFEER WY,
F T A FTEEICHERZETE, ZoHlE
PR 2° PCR 1S & 23158 & fied T WM %
R F 72, MR —EDOENTIT) 2 LT,
EEAMESIREE b EEbITn5Y,

GZ-081% in vitro ORERTHE 7 N 7 BFRE R KW
L EOMBERA Y ITINVI UL NVA L EDT A LA
WS BRI BEICEEH S Tw b, RIfZEIcB W
TIE GZOSTHEDMEFERIZ VSC VA FIET 5 &
b2, HREMOMBEBIEZIWAT 5 2 & DR
En/z Thud, GZ-OSIIEANMEREIC L BIHE - PLH
ER ZRIERTHL. L L, VSCIHEMEEE
OMBEAREIL =007 13 A ER L, 512, DLnT
MPORMEIC L) TRAOBGA k4 Th B LRIES L
TV Z et b, HEOMBEERERS RS O
BORERWENT L2 E3ATREEEZObNL. 5k
13 GZO08D I & & E AL OREB R D ZALIZ D W
THME T HLENHS .

GZO8D [IHENIETE % AT o 7o BRE~D T 7 — b
TS HBO BRI LITEA I 2R M I e L ¢
EHWRERTHo72. UL, T U — b ERORRME
BPBALTWwEEVIEREM o729 2 CTHE LT
2O THY, EEOMHIZBE W TIZIRER W 2 12
Lo ROUBRPLEEE 2 7.

st =
e i

1. GZ-O8D WM & B {H R - BURADR & BE)
L. TOHEMEATER S 7z,

2. GZO08% IM&EFhIEHI & L AN M
H7201203 [HR] OURMFLIHTH A ) EE R
b7z,

F LA

R LT, EFEFEFOMHRTRE COLIZE
TOEBNTHA.

RIFFEICH W72 GZ-O8IIMA ST KT 4 - o A
P2 oG s, HERO—FIIMRASH T TS
A A=A 5 O FEE I THAT S L7z,

30

10)

11)

12)

13)

14)

B N

SRR REMRAEBY A A OB SRR E. http://
wwwl.mhlw.go.jp/toukei/h1l1hftyosa_8/index.html.
2016/01/08F & .

Kleinberg I and Codipilly M: The biological basis of
oral malodor formation. Rosenberg M, ed. Bad breath
reseach perspectives, Tel Aviv: Ramot Publishing;
1995 : 13-39.

BERGEE, BARRH, PISOEN, B, EE
VSC # A R E DA 2 ) — = > 7 Ik HI
FEE 201556 : 7-13.

A GBS RHE3707 Bk, RIS OB Sk
http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/
kenkou_iryou/shokuhin/zanryu/591228-1.html.
2016/01/08H&.

GG, HP L b, REE M ST
ba e HEPME AR L LAY RIS
B L ROR ORE. OFEmAESE 2004 ; 54 ¢
539-549.

Scully C, Porter S and Greenman J. What to do about
halitosis. BMJ. 1994 ; 308 : 217-218.

LNz, KREXSE, WA, BHEHF A E
TH, 7L 2 gy 2 HWOREOWRE. Hik
JERE. 2005 ; 47 186-193

Yaegaki K and Suetaka T. The effect of zinc chloride
mouthwash on the prediction of oral malodour,
the degradation of salivary cellular elements, and
proteins. J Dent Hith. 1989 ; 39 : 377-386.

Young A, Jonski G, Rolla G and Waler SM. Effects
of metal salts on the oral production of volatile sul-
fur-containing compounds (VSC). J Clin Periodontol.
2001 ; 28 : 776-781.

Hamada R, Suehiro J, Nakano M, Kikutani T and
Konishi K. Development of rapid oral bacteria detec-
tion apparatus based on dielectrophoretic imped-
ance measurement method. /ET Nanobiotechnol.
2011 ; 5 : 25-31.

KRIEFT, KT w5, ARG, SRR, 8§ Lok,

TH 3. IRV S0 52 2 O BRI A T —
DOIEREOFM—. HERFRE 2013 5 56 - 588-599.

Kikutani T, Tamura F, Takahashi Y, Konishi K and
Hamada R. A novel rapid oral bacteria detection
apparatus for effective oral care to prevent pneumo-
nia. Gerodontology. 2012 ; 29 : e560-565.
AWEF, 4 R, HARE, HA0E, EHEH T
B2 5 OFUEHRIUE 2RI S A MR B K E T 5%
B OBAEMSE. 2010 5 24 ¢ 354-359.
() deBssslte v 5 — () HA LM
el 5 —, BHORF BT E Bk A
BRIGE ARSI gE v v —, Ol B3 - AaE



GZO8D FI I - By AR

SR A W ZE A B P iy A= WEFERT,  RUABREESE R JPediE 4xRE. 2001 5 51 : 778-792.

SCIE R e B A » 7V e v v —. 16) Bosy A, Kulkarni GV, Rosenberg M and McCulloch

GZOSK R ahBF LT, PRI A - 74 F— 2% CAG. Relationship of oral malodor to periodontitis:

EEE 2015. evidence of independence in discrete subpopulations.
15) EaHiE. AMMORORS & HRICET 2028 O ] periodontol. 1994 ; 65 : 37-46.

31








