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DRY EXTRACTS WITH REPRODUCIBLE CONTENT
OF CHARACTERISTIC CONSTITUENTS
(continue)
ASSAY. RINLOGICAI ACTIVITY.
OLEASELECT® - OLIVE HK  Olen curspaea L -Frut e T:L I CCITTCAR R S M,
>10.0% of ttal polyphenals >2.0% <3.5% of tioxidant activty, Cardiovascular health,
OPEXTAN® - OLIVE GHK  Olea europaea |- Fruit inheboid, | it o ripi = .
PASSIONFLOWER X T 7
] PASSION FLOWER 4% K Passiflora incarnata L - Aerial part 3.0-5.0% of flavonoids as isovitexin acc.to Ph. Eur #1882 by LC Healthy mood
RHODIOLA 3% Rhodiola roseal..-Root 21 Adaptogen, Tonic
a plog
RHODIOLA 5% Rhodiola roseaLL. - Root 35.0% of total rosavins; 21.8% of salidroside by HPLC Adaptogen, Tonic
[}
Rheu palmat 0% <6.1% of d T
a RHUBARB 5% o i i inome nd calculated on dried extract IR
| RHUBARB 10% K RbeumaustrleD. Don o Rheum emodi 29.0% <11.0% of tal antraguinones colculated asaoe-emoinby e 6o

[ ]
a RUSCOGENINS 60%
] RUSCOGENINS

Wall.ex Meisn ] - Rhizome and root

Ruscus aculeatus . - Rhizome and root

Ruscus aculeatus L. - Rhizome and root

spectraphotometry

byHPLG Venotropic

cogenins,
220.0% <35.0% ruscogenin by HPLC
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‘ Human Nutrition and Metabolism—Research Communication ‘

Long-Term Ingestion of a
Fermented Soybean-Derived
Touchi-Extract with a-Glucosidase
Inhibitory Activity Is Safe and
Effective in Humans with Borderline
and Mild Type-2 Diabetes
(Manuscript received 13 November 2000. Initial review completed
31 December 2000, Revision accepted 22 May 2001)

Hiroyuki Fujita, Tomohide Yamagami and Kazunori Ohshima®

Research and Development Gepariment, Nppon Supplement,
Incorporated, Kia-Ku, Osaka, 531-0076, Japan and “Ohshima
Clinic, Ibaraki, Osaia, 567-0825, Japan

ABSTRACT Water-extracted Touchi, a traditional Chinese
food, exerts a strong inhibitory activity against rat intestinal

Hiroyuki Fuj

Research and Development Department| Nippon Supplement
Incorporated., Kita-Ku, Osaka, 531-0076;
Clinic, Ibaraki, Osaka, 567-0829, Japan

been investigated in animals m“\umm (11). As such, when

for of aglucosidase
derived Touchi-
extract (H:) strongly mhdnm] rat intestinal a-glucosidase
(12). Touchi,a traditional Chinese food in the form of a paste,

n fermenting soybe:

pendently depresses postprandial rise in blood glu-
S el e
cive dose 1y ~0.3 g (12). Inaddition, when four

shown to have an antihyperglycemic effect in rats and hu-
mans after a single oral administration. In the present com-
plementary study, the effects of powdered Houji-tea with or
Vthot haceto) TE, a fonmila deaigned to anhance good
‘compliance, were monitored in 3 3-mo double-blind random-
ized group comparison study with placebo controls in hu-
mans with borderline and mild type-2 diabetes (1 = 36). All
subjects ingested Houji-tea with or without 0.3 g of TE before
each of three meals per day for 3 mo. In the TE group, iniial
fasting bloed glucose (6.9 0.1 mmol/L) and glycated hemo-
‘globin (HbA, ;6.1 = 0.1%) levels gradually decreased; fasting
blood glucase decreased significantly after 3 mo (64 = 0.3
mmol/L; P < 0.08)as did HbA,, (6.6 = 0.2%; P < 0.01) mlm
2 mo postingestion of TE and thereafier In contrast,

group. In this study, other biochemical variables were not
affected in any of the subjects, and no one complained of any
side effects or abdominal cistension. Moreover, there was no

levels after withrawal of TE ingestion. Thus, the Ar-nlul
dase inhibitory TE

fuly developed disberics were given 0.3 of TE before eating
200 gof cooke c postprandial risc in blood glucose was
s n Japan, the Foods for Specificd
OSHU" standard was established in
sigmating foods to which a “funcrional” ingredient has
en added for a specific health effec. This system, approved
by the Minister of Health, Labor and Welfare, encompasses
h o maintain and promoe good henlth

in

Eomparatio may Inveloing sbjects i bndalng sl
type-2 diabetes because Houji

taken with each meal in Japan. Th
safety of longterm in TE
and mild type-2 diab

xamined in this study.

SUBJECTS AND METHODS

Materiake. Trypein (TPCK.tr
ulmg procein), chymotrypsin (TLC

‘and may prove useful for improving glycemic control in sm
ring from borderline and type-2 diabetes melitus.
J. Nutr. 131: 2106-2108, 2001,

KEY WORDS: * Touchi-extact + a-glucosidase inhlbitor
+antigiycemic effect + typa-2 noninsulin dspendent diabeles
melltus » humans

For the control of hyp
noninsulin-dependent i

emia in patients with type-2
mellinus (NIDDM),' com-

imesponence shaud bs sdckessed.
PIRAY P irysbogind

022-3166101 $300 © 2001 American Sockery for Nure

g, e e
ancreatc lpse (poceine pancreas, 20000 1
R( 3 rkn

= Anbreviaions used: BAEE. N, -benzoyt-rg ey eser; B, bocly mass.
incex BTEE, h-benzoyt Tyt athyl ster bk, gycated hemoglocin ., 50%
‘hibtory concentaton; NIDO, noninsuln-Gependent diabetc. melis; TE.
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i vitro| in vivo | Human
S8 Treponema denticola, Porphyromonas o o o
gingivalis, Fusobacterium nucleatum ) #4
R s N P -
g \5k(Lactobacillus, Bifidobacterium &) 7} O 0 0
A | 7 v)Al FH(Total microbial loading) 7H4: [¢] 0
Oral epithelial cell F-2-2 4] o
2] 4w |Methionine gammalyasedeaminase (Mgld) #4 (o]
oA mgl gene YA (o]
HIAA] et el
g (UWSFR, unstimulated whole salivary flow rate) 0 ©
el 74l (et ehg5-2(SBC, salivary buffer capacity) 0
AE|2]9(1CS, tongue coating score) 0 0
22 e HAHOLT, organoleptic score) 0
S
e | A 9t [}
a
L PEF RS E o 0
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invitro | invivo | Human 24 o |3 P e | vitro| in vivo | Human Ol:H- O] AH2O] 5
WA 24 LH(SOD, CAT, GPx ) o | o | o |LAZES A | S mutans laciobacil 3+ 0 || 842 Treponema denticols, Porphyromonas ol ol o —TE|QEIMHO| AT A&
T — 252 ol% | lucosyltransderase &3 ) 6 o |t rusobscesium mctearum ) 22
s AR DRONG °jloe ] v PREERrEypyEy 5 ;ég 9.9l (Lactobacillus, Bifidobacterium £) 37 ol oo
DNA damage(Comet assay, 8-OH-dG §) ¢} [} 0 o 5 5 7M. S O S(Total microbial loading @4 | O | O | ©O T i ui_gl:ld-dose
1L-1 0 0 0 * . —e— Mid-gose
M'g | a9 34 (A sy fow rae 5 Oral epithelal cell 24 oA o + THKLMT: F. nucleatum (ATCC 25586) o6k —a Tevidoos :
i AR el A= (0H) 0 0 73 4 |Methionine gammalyasedeaminase (Vigld) ¥4 o X|OHF =Al Of v— Control
ydz TN o | o 0 ' Mt S ’
N hMr:P 5 5 5 (¥4 3) | e 9359 (buffer capacity) Q 0 88 W | gl gene wag= o ‘_rl"rl'rre 1"— o ﬂ 025 F -
eh13 2 = (viscosity) 0 0 M) Aol _ g . ) ) .
— — . \;zcﬂos‘: : - ] v [ e e syl s ol o After amplifying in BHI media, the F. nucleatum was harvested by centrifugation and § il
3 L oigg | T — . . . . A
Redeemoles ) o | o | o ™2 Sz A o | |7 oo S RAGKC, salivary buffer capacity) oo adjusted to a final concentration at an OD of 650nm of 0.5 (10"9 CFU/ml) in the artificial 5
(P.gingivalis, T.denticola, T forsythia) BAEE AT — - 015k
— Ep——— A A)4(TCS, tongue coating score) o o . [e]
Orange complex sAote] ARz | 2AAZAS 23 0 0 T —— S saliva(AS).
W& |(C gracilis, C. rectus, F.nucleatum, P. micra,| O o 0 27 o4 AE 27 0 0 ga B0 » Organcleptic scor 010k .
Pilatednedly 2 algrdarsas) — e |FHe THANE 3 ° -1gY against £. nucleatum (extracted from egg yolks after chickens were challenged i ——
Green complex P : & ICDAS(International Cares 7k EFErET T ° o g g ) ag V! ) 9 ik 1 5 — 3
(4. actinomycetemcomitans, E. corrodens) Detection and Assessment 0 with F. nuc/eaz‘um) obtained from Maxam Ltd. (Chma)' o — 7
MMPs(MMP-3.8,9,13) &) ) ) Ao} ARBAE | system) [gi.l AIOFi.I 2023] . . . . . : 1 i . i :
2z oo -I1gY was reconstituted to 40 (high-dose), 20(mid-dose), 10 (low group) mg/mlin 3.9 o
TIMP-1 o[ oo CLF(Quantitative Light—induced g g , , group) mg . 0o 1 2 3 @ & &
0 )
';1111 Osteocalein o o Fluorescence) ml Iqu|d medium. Time (h)
RANKL o o] o > - T
7z Z=7: Alok . . stk
st | 324 [OseoprotegerinPG) o | o [E%: 421X, 2020] ~Prepared AS that is free of IgY was used as negative and blank control. 200 ul F. Fig. 1. The inhibitory effect of IgY on the growth of
p— L . . . . F. nucleatum.
C-telopeptide(CTX) o] 0
P — —T nucleatum liquid containing 1.8 ml of AS and bacterial solutions were incubated at 370C | unum were incubated in artificial safiva medium with high-
ALA4G1, gingival index) o in an anaerobic environment. —Aliquots of bacteria (2 ml) were taken at 0, 2, 4, and 6 h dose (40 mg/m) (W), mid-dose (20 mg/ml) (@), low-dose (10 mg/ml)
2|8 24(P1, plaque index) o . . . ( A )and blank control ( ¥ ). Experience data are represented as mean
QIA-&4E(CAL, clinical atzachment level) o in sterile tUbES, and absorbance was measured at 650 nm using a spectrophotometer +5.D. of three individual experiments. * Means p < 0.05, and ** means
sy | TERUAREOR, Banding on Frobing o (V5100B, METASH Ltd., China). p < 0.01 as compared with the control.
777 |12 922001(eD, probing depth) o
100 VAVl Al Srals o [EX:Fang W et al, J Microbiol Biotechnol, 2019]
2% H(Gingival recession) o = = AIOF .
AzE2A ps [E 'I —|—1x 2022]

TH A M ALTISAZ| 7154 LIt AAH In vitro A|2i_G{lA|2
~QISEIIL RIS N VSCs AR 5

- The bacteria were cultured in a 2 ml glass bottle containing AS media with different concentrations of IgY. The air above the medium
in the bottle was analyzed.

- The changes in the VSCs were assessed using the Halimeter (Interscan Corp., USA), which is a sulfide monitor.

- F nucleatum mingled with different concentrations of IgY and artificial saliva was incubated at 37°C for 48 h using an anaerobic pack

24248t

*Spraque Dawley ~18-70M . (Mitsubishi, Japan) without shaking.
SD = ~THESWHOPIM 280 - Then a new 0.25 cm plastic straw was inserted into the air inlet of the Halimeter and another end of the plastic straw was attached to
(SD) rat § H,515ng/10mLE=

the test tubes headspace to measure levels of VSC.
- The values for three parallel maximum readings in parts per billion (ppb) were recorded

CH,SH7105ng/10miL

Table 1. The VSC production by F. nudeatum in different

1. [l g4, K2 57t . ol A4, RAYZ S7t concentrations of IgY.
2. 7EUOYE S 44 1. |olld &4, f9= 37t 2. 74U 04E 58 U4 Halimeter
3. Oral epithelial cell 212 O/ 2. Y S 53 24 3. 22U A Groups (memmeanzSD,ppb)
4 THRUSE SY A 3. FUL ME 1) FEfH |2 Control 1921299

1) Methionine gammalyasedeaminase 1) FEfHERH|2¥ 2) A5 5 High-dose IgY 904 £ 57 <.01*

(Mgld) 24 2) Efotiorssay 3) HEixls Mid-dose gY 1233252 D05*

2) mgl gene L= 3) HefRis: 3. 5Bt Low-dose Ig¥ 1,340+ 44 0.05°

3) 1HRY delE 58 1) BT Experience data are represented as mean + 5. of three individual experiments. _

\_ J \_ J 2) FH FHME ot * Means p <0.05, and **means p < 0.01 compared with the wonirol [EX: Fang W et al, J Microbiol Biotechnol, 2019]
3) PR TY A 5=

\. J




?xlgl'gl- J_I‘E.1
In vitro AI§_01IA|3
TR VSCs MM &S [EX]: Yoo HJ et al, Clin Exp Dent Res. 2020]

o JHQYMT: P gingivalis ATCC 33277 and 7. denticola ATCC 35405

- TEHSUHDO O3t VSC B 5

1) After P. gingivalis, T. denticola alone or mixed incubation with S. salivarius,

2) 1 ml of bacterial culture was transferred to a clean 50 ml conical tube.

3) Afterwards, probiotics bacteria media was centrifuged at 7,000g for 10 min.

4) The supernatant was sterilized by passing it through a polyvinylidene filter (Millipore Co., Belleica, MA) with the pore size of 0.22 um.

5) The precipitated S. salivarius was washed with a phosphate buffer. P. gingivalis or T. denticola media was mixed with 1 x 107, 2 x 107, or 3
x 107 of the filter sterilized S. salivarius and transferred to clean conical tubes.

6) After vortexing for 30 min with a Vortex mixer (GENIE II; Scientific Industries, Bohemia, NY), 1 mL of the air above the media was sucked
into a 10-mL syringe.

7) The syringe was pulled to the 10 mL line to dilute the air 10 times.

8) Using Oral Chroma (ABILIT Corp., Tokyo, Japan), the amount of H,S, CH3SH, and (CH3),S was measured.

(c) (CH:).S d) Total VSCs.
@Hs (b) CH,5H (O e
45
12 L 3 ;g
1 35 g 25 o
£ 08 t % g 3z 5B
2 06 e 25 =15 BN
2 20 1 13
4
0 15 05 i * * ‘
02 0 0 0
: 5 - * . Central 11 12 13 Control __ 111 12 13
Contral 11 12 13 0 o y Doseratool’s sabvarius Coserationt § safvarius
Deserataol & salvaris Doserationt § sainanivs FIGURE 1  VSC of single-cultured or cocultured Porph gingivafis with I K12 and M18. VSC, volatile sulfur compound

(1) MR

2H 18K 01 ~70A] Ofotef 42l

* & BSZAL (organoleptic test)OIA 2% O[O X}

H,S 1.5 ng/10mL &&= CHySH 0.5 ng/10mL Of4f

(2) AEA

ABZTO| Y2 D1 4 Ol F25 QANE, O, BY, SRAT, AVRNYE, NFHYNHYE, THBSTI}
M4 S BSER| SES B0 IEADHIHY 2 93 WY QM) T2 ABHS L HENSS 34 4% 64 AS
5P B 1S, 3124 BBIBB(VSC) S& Y BSEA 52 53l UERM ABR ZUE HIDoH0] HES AN 715
52 TISHT, 013 7 0| KIA0HS Eot BISHOF SITHEIA 3 AIZY. B, TAKS T2E 5% M 2357t K =82
FoHR, AN B} é’}; 3 BAIZH SO AALE 22 515 SHX| ZOJOF of, TLYMHIE oHK| Q010 BTk, E3 5
3 H 24NZH S0 T2 YRIA| NBOILE WHY 24 U S3E SHORIL, EUAO| 39 IHEE BILh Al ASH
A2 UEZOA AALZRIA, XIE S HAZ PH AGE 4+ UL A 712t 5, TLUEES QU 4 = 4BL

SEolA| pHF ofdl, X|[IAZE JHAlet LAt drop-outetth.

In vivo Alg]_G|A|
Highlights
%ost sLigature-induced periodontitis mouse model protocol for
E pacteria

studying Saccharibacteria (TM7)

*Beetle defleshing approach to allow for bone analysis
*Detailed microbial, bone, and immunohistochemistry
analysis techniques

Og ©
080 TM7
%00

Preparation Histology analysis
mice oral cavity gingival area surrounding
TM7 bacteria the ligature
TM?7 host bacteria
Step 2 Step 4
Step 1 Step 3
Ligature application Terminal analyis
with or without bacteria bone measurement and

microbiome analysis

[EX: STAR Protocols 3, 2022]

Human Al_GIAl-1

K957 25 20-60K, RISINGI) L EFERIO0IPD)
A AP A3 AR AR A — YR 52 47| (51 53, 14%)

Effect of Eucalyptus-Extract Chewing
Gum on Oral Malodor: A Double-Masked,
Randomized Trial

Boneo Tanska,* Masabis Toa HidekiNagat.« MAd Ojer. Masas Kbortwe.*
Katsamasa Shimizs, Kenj Osawa,! an Setosh Sh

Subject ages ranged from 20 to 50 years. Individuals were
examined in terms of the gingival index (Gl)- and periodontal

probing depth (PD) blood tests and urinalysis were conducted. Intake Period

-Exclusion criteria Full-Mouh Supragingival Salfng “Two Tablets of Chewing Gum for 5 Minutes, Five x per Day
1) antibiotic treatment or periodontal treatment within the I falter three main neals and between mels)
previous 3 months 2 Weeks

2) a history of systemic disease

3) HbA1c »5.8% and/or glucoseuria positive and/or aspartate
aminotransferase )40 |U/L and/or alanine

aminotransferase )49 1U/L and/or g-glutamyl

transpeptidase Y80 1U/L and/or urobilinogenuria positive), S
and/or
4) decreased number of teeth ((24 teeth), and/or 5) absence | f,,. ;.

of gingivitis (Gl = 0) Ouine of the dincd study
6) deep periodontal probing depth ()6 mm) at >one site.

Baseline 4 Weeks 8 Weeks 12 Weeks 14 Weeks
1 1 1

] Periodontol ,2010
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Human A|&_GIA[-1

~NEIZER: 1475 3 BHSZN, AERRKOIA QK 2 23 201

Table 2.
Malodor and Tongue-Coating Scores During the Follow-Up Period

Parameter Baseline® 4 Weeks 8 Weeks 12 Weeks 14 Weeks Pt

Organoleptic score 002
High-concentration group.
Mean O5%C)  19(17t02l) I5(13%17) 15(121017) 14(20 16 15(131017)
Pt 0029 0019 0010 0050

Low-concentration grou
Mean 95%Ch)  20(18t022) 16(l4017) 16(I5%018) 17(150 19 17(15t018)
P 0004 0018 0047 0030

Placebo group
Mean O5%Ch)  17(15t019)  16(150 18 17(15t020) 19(1702) 20(18t022)
P 0950 1000 0453 0130

Total V5Cs (ppm) 0023

High-concentration group

Mean 5% C)  03(0t004) 02(00©03) 0l@ltoQl) 01@I%0]) 02(01002)

P 05%4 0042 0:047 0315
Low-concentration group

Mean (95%C)  03(01t004) 02011003 02011002 021002 02(011002)

/i3 0877 0.1%0 0307 0314
Placebo group

Mean 95% C) 01 (01 t002) 0200003 02(00t003) 02(0.Iw04 03 (01004

R 0964 03946 0714 0564

Tongue-coating score <0.001
High-concertiration group
Mean 95%C)  15(l1t620) 14(10L7) 0906t 12) 0705t 10) 07 (051 10)

P 0908 0030 0003 0.004

Mean O5%Ch  I5(09t021) [4(09%0 19 1107t 14) 08@05w Ll) 090610 12)

P 03964 0.367 0053 0.l
Placebo group

Mean 95%Ch)  10(06t015) L0QO7®013) 1107015 LI©O8w 14 130910 17)

P 1.000 0998 0998 0713

1 Repeated measures ANOVA adjusted for baseline values of the organcleptic scare, VSCs, and tongue-coating score.
4 Statistical significance between baseline and the observed time point with the Dunnet test

e e o o o o e o e o B

X 82| AZ7|SAZ0l 2 YA oLt

Human A|&_G|A]-2

A A7 IR0 H,S, CHySH, CHp)L S s 7= X8

X 3 J Nutr Sci Vitaminol, 64, 185-191, 2018
Effects of French Pine Bark Extract Chewing Gum

on Oral Malodor and Salivary Bacteria Table 2.

Baseline demographics.

. ) )  PYCgrowp Placebogroup _,
Kiyoko Waranage!, Hiroko Hi amine?, Toshizo Tovana® Demographics = 71, (w=10)  PrAue

and Nobushiro HAMADA!

Males/females () 506 55 1.000
Age(y) 40.0+125 403127 0972
Subjects. A total of 44 healthy volunteers (18 males (ranges) (22-59) (18-38)
and 26 females) aged 18 to 59 v, were screened for suit- H.$ (ppb) 226121329 263.0£166.5 0725
2l 26 femoalenmped 1 Y;awere:screenied for suit CH,SH fppb) §113495  711%721 0573
ability as subject volunteers. Cigarette smokers and (CH):S (ppb) 3062202  155+116 0105
subjects who were suffering from systemic diseases or Tongue-coating score 1.09£0.54  1.30+0.68  0.398
undergoing periodontal treatment were excluded from Data are shown as mean+8D.

the study. Individuals were examined the periodontal ! Comparison between the experimental group and pla-

’ 3 -y e Tt e cebo group. Chi-squared exact test with Yates correction
probing depth (P {)l I)Llj()l‘t‘ the ll’l(-ll and no 5[}1’]((1 had o sed o proportion and.the Mann-Whitney 1 tes
more than one site with PD (>5 mm). Subjects were was used for differences.

required not to have received antibiotic therapy within

Human A|&_GA[-1
-AEEL 147 3 S BRI 2 VSCsOiA 921 244 =01

i
H A Organoleptic Score C Tongue-Coating Score
| 08 0.6
]
! 04 0.4
i 03
! 0 0.2
i g g 00
1 0.0 E f; s Kl
! 5 01 s
H 5 02 £ 04
3 g -
i * 03 = a6
1 0.4
: 05 0.8
| 06 1.0
1 0.7 . " L
1 ow 4w ER 12w 14w <12
H Week of Treatment 0w 4w 8w 1zW 4w
i
] X
! B VSCs Figure 3. _ o
H 03 Effect of eucalyptus-extract chewing gum on oral malodor and tongue
| coating. Orgaroleptic score (A), the mean concentration of VSCs (B)
! 02 determined by gas chromatography, and tongue-coating score (C) were
! = measured atbaselne and 4, 8, | 2, and | 4 weeks (W) after baseline. The
1 g data represent the mean change + SE from the values at baseline. 8=
| & AR high-concentration group (n= 31; intake of 0.6% [90 mg/1 0 tablets]
H 5 o eucalyptus extract-containing chewing gum); # = low-concentration
! 5oL group (n = 32; intake of 0.4% [60 mg/ | 0 tablets] eucalyptus extract
] = containing chewing gum); O =placebo group (n=33; intake of plocebo
: 03 - chewing gum). *Significant differences ar
| designated by P <0.05 as determined by repeated-measures ANOVA
1 EE] + It £ o ¥ Il peirw
i o o o o T and folowed by Ihc Games-Howell pairwise comparison test I
] e
L

20

the previous 30 d. Volunteers were examined for oral . 1:‘
K3
malodor, measuring breath volatile sulfur compounds ;2' 14 1
(VSCs), using the portable gas chromatograph Oral- ERF)
Chroma™ (Abimedical Co., Osaka, Japan). Halitosis was .
ascertained, meeting recruitment criterion, when all § :;z
relevant breath sulfur compounds reached the following g
threshold values, which are organoleptically objection- 02
able (26): v ) ) .,
Hydrogen sulfide (H.S) =112 ppb Week of Treatment H
Methyl mercaptane (CH3SH =26 ppb !
) Y A (‘P ¢ ,' 5‘ ) pp Fig. 1. Hifect of Pycnogenol® (PYC) gum on tongue- 1
Dimethyl sulfide [(CH;).S] =38 ppb coating score. Data are shown as mean*SE. 00: PYC :
gum group, W: placebo gum group. 'I
Human Al&l_OllA|-2
A&z} 4= Z47 o (o]¢] 247
A[iZ}: 47 A 2 H,S B H,S et SOIM 2o 2ia 2t el0l
e e o e e e e e e e e e e
1
Table 3. Mean values of volatile sulfur compounds (ppb). 1
Variable Group Baseline! 2wk 4wk
HS PYC 22611329 833£79.4% 32.2£33.7%
Placebo 263.0x166.5 141.0£88.7 147.1£144.4
CH3SH PYC 81.1+49.3 28.5+21.9° 10.1+14.4%
Placebo 711721 33.6+32.2
(CH3):8 PYC 30.6+29.2 14.7+17.2%
Placebo 155116 16.5+113

Data are shown as mean=SD (ppb).
1 No statistical difference was observed between the groups at baseline.
*p<0.01 significanly diferent from baseline.

T p<0.05 significantly different between groups.

m group and placebo gum group was dm\l}:edlb} the Mann-Whitney U test. The Wilcoxon |
ost was wsed to analyze the difference between bef -

Table 4. Number of hydrogen sulfide-producing organisms in salim.‘

Baseline! 2wk 4wk
Total bacterial counts PYC 28.16£26.66 24.66+19.24 16.99+8.45
Placebo 23.45£34.70 17.60+12.85 20.02£18.87
Oral hydrogen sulfide-producing organisms ~ PYC 15.06+12.84 12.55+10.06 7.7543.97%
Placebo 9.80+13.15 10.38+10.22 10.56*14.57
Black pigmented anaerobic rods PYC 0.29+0.27 0.26+0.26 0.14+0.17%
Placebo 0.26+0.27 0.13+0.11 0.24+0.24
Genus Fusobacterium PYC 0.90£0.88 0.65£1.09 0.23£0.26*
Placebo 0.37+0.40 0.23+0.20 0.34+0.39
Genus Veillonella PYC 5.28+5.43 5.56%+5.84 2.81+2.57
Placebo 3.17+2.92 3.25%2.79 3.31+2.98

Data are shown as mean®SD of 1107 CFU/mL.
! No statistical difference was observed between the groups at haseline.

*p=<<0.05: ** p<0.01 comparison with the baseline value{The Wilcoxon matched pairs signed rank test}ms used for statisti-
cal analysi

e e o o o o o o e o e B B
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3) ZHE|| %= DFA0| 2= AH160/100mmHg 014, AIFChY AL 5& e ?é%ﬂl-ﬁ—)
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The efficacy and safety of oraCMU on oral health
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A 8 week, randomized, double-blind, placebo-controlled clinical trial for the evaluation of the efficacy and safety of oraCMU on oral health

H& £ £9(Submitted approval)

CRI19008
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Seoul National University Dental Hospital Institutional Review Board
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1) Those wha voluntarily agree to participate in this study and sign in informed consent form
2) Men and women between 20 and 70 years old
oz 3) Those who have 20 or more natural teeth excluding wisdom teeth
4) Those who without tongue diseases
5) A person with volatile sulfur compounds concentration of 1.5 ng/10 ml or more
6) Persons without severe periodontal disease, rampant caries, less than five dental caries to be treated immediately
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CRISSEH= KCT0007241
FRARHS UP-BBG-SGE
Qeme SGE1072] $1eE4E Sttt 737t s AR et QIAESAIRY
o human trial to evaluate the efficacy and safety of SGE-107 on halitosis accompanied by gastrointestinal symptoms
22 AT A2 S I} QL= CHARIOY SGE-107° Rad U OHEE WIKSHY| I3t 4%, 7|2 TR, olb| EHAE QTSN Y
SRS Ad-week, single-center, single-group, comparative exploratory human trial to evaluate the efficacy and safety of SGE-107 on halitosis accompanied by gastrointestinal
symptoms

8. oA
SGE-107
SGE-107
259
21 7 A& 2 (Experimental)

SGE-1072 1 4750t 124 38, 18] 27, OFA/HA/TH AlA01 2t ATIZ10] Z7141%(1,500mg/day, SGE-1072M 300mg/day)

SGE-107 group: 3 times per day for 4 weeks, 2 tablets per times, oral intake regardless of breakfast/lunch/dinner (1,500mg/day,
300mg/day as SGE-107)
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>
I:I I
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ok /= (Safety/Efficacy)

== TRNAETL ST DIEEAEE
g4z Halitosis, gingival index, periodontal bacteria
== 048%

gz 0,4 8week

%ROO RQB)Symptoms signs and abnormal clinical and laboratory findings, NEC (ROC-R

R19.6)Halitoss (R
ALY BHS SO FFI U= TR

135

W] iyt def / m

halitosis accompanied by gastrointestinal symptoms

2jF/Eetojs OpI2(No)

=CHBoth)
194I(Year)~65Xl(Year)
1) 2H19K) 0] ~ Bt G5M] 0[5121 4491 Lhy
2) TS & stfoll shetel= Xt
AVSC =55 & H259] 240| 1.5ng O = CH3SHS| 2t0] 0.5ng 0]442! Xt
or
B. K|t 3712 OfLHol] 'ME 7! 0] L0 VAS 33 O|4el &t
3) XLk 39K OjLoll ZHHR AstERtE AESH Rt
4) 2 QIHHSAHO| Cst XAt UES ET 2HB] 0fHSt = Kl2| 2 HO|
ZHI FOAE E4617|2 AT S8t Xt

(W] chatt mao|E

1) Adult men and women aged 19 to 65 years to 65 or younger

2) any of the following persons

A. Those whose H2S value in VSC concentration is 1.5 ng or more or whose CH3SH value is 0.5 ng or more

or

B. Those who have experienced bad breath within the past three months and have 3 or more VAS points

3) Those who have experienced mild indigestion within the past three months

4) Participate voluntarily after listening to the detailed explanation of this human body application test and fully understanding it.
a person who has made a written agreement to make a decision and observe the precautions
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~Lactobacilus paracasei ET-22 live £01 (4%, 515 38| lozenges), VSC &4 (breath-halimeter, salva-HS-SPME-GC/MS)

Lactobacillus paracasei ET-22 and derived Food &

postbiotics reduce halitosis and modulate oral
microbiome dysregulation — a randomized,

Function
Food Funct., 2023, 14, p7335

double-blind placebo-controlled clinical trial

Guna Wuri,* Fudong Liu, 1% Zhe Sun? Bing Fang,

® Wen Zhao,®'

Wei-Lian Hung,®" Wei-Hsien Liu,®" Xiaoxu Zhang,” Ran Wang, ' ° Fang Wu,”

Liang Zhao®? and Ming Zhang () *

2.1. Participants

Oral halitosis was initially diagnosed by a trained dentist, who
confirmed halitosis by an organoleptic test. Inclusion criteria

were as follows: (1) oral VSCs > 120 ppb determined using a
Halimeter (Interscan Corp., Chatsworth, CA, USA);'® (2) partici-

pants without active dpntal caries, peniodontitis and other oral
diseases; (3) participants without underlying respiratory
disease, intestinal disease, stomach disease, etc.; (4) aged
20-40 years old; (5) participants without any history of preven-
tive dental treatment; and (6] participants who listened care-
fully to the researchers’ suggestions. Exclusion criteria

Assessed for
eligibility (n=87 )

uded (n=5 )
|+ Dental caries (n=3)
* Halimeter index <120 (n=2)

Randomized (n=82 )

P Group ET-22.L Group ET-22.HK Group
m(n:i? ) (n=28) (n=27)

Human A|&_GA]-3
A1 ET-221 ME01 VSCs level Q01K ZIAAZ 5) EFM 20.8% —125%2 Q01K ZtA MM 25% —37.5% 2 Q01K Z7}
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A 1500 [hek ] _,L (IETI B Placebo
—— ol
1000 4 l

Dy  28Day  ODay  28Day  ODwy  2Day

ET-22.L ET-22.HK

g
.

et et
"

VSCs levels (ppb)

'

-

0Day 28Day

[ #3% 8.3%
0Day 28Day 0Day 280ay
Fig. 2 Changes in the volatile sulfur compound (VSC) profile after 28 days of intervention. (A) The change in the overall VSC levels (ppb). (B-D) The pro-

portions of five degrees of VSCs in the placebo, ET-22.L, and ET-22.HK groups, respectively. *Significant changes in the same degrees of VSCs after 28
days of intervention. BNM, barely noticeable malodor; WM, weak malodor; MM, moderate malodor; SM, strong malodor; EFM, extremely foul malodor.

F3ies #21 7lsY 758

Human A|&_GA|-3

-VSC 5= 20 TR 5 M 75 A5 BNM, WM, MM, SM, EFM)

—E7EteH: one~way ANOVA

2.3. VSC measurement

VSC assessments were performed in the moming between 7:00
and 10:00 am. In the moming before testing, the participants
were also not allowed to eat, drink beverages, chew gum, or
brush their teeth.'” The total VSC concentration was measured
using a Halimeter (RH17R; Chatsworth, CA) as per the manu-
facturer’s instructions. The final result was recorded as the
average of three measurements.

To assess the effects of intervention, all the enrolled partici-
pants were classified based on the recommended criteria of
VSC levels described by Vandekerckhove et al.® A distinet
grading standard was defined as follows: 81-160 ppb, barely
noticeable malodor (BNM); 161-240 ppb, weak malodor (WM);
241-400 ppb, moderate malodor (MM); 401-700 ppb, strong
malodor (SM); and =700 ppb, extremely foul malodor (EFM).

Food Funct., 2023, 14, p7335

2.7. Statistical Analysis

The statistical analyses were performed using GraphPad Prism
8.0 software. Data were collectel:i by onesway ANOVA|and

| Fisher's exact test.lThe Sankey diagram was generated using
software and was used to visualize signifi-

cant changes in odor values of halitosis.”® We then performed
volatile compound classification with ORIGINPRO 2022b soft-
ware and PLS-DA analysis with MetaboAnalyst 5.0 (https:/
www.metaboanalyst.ca/); PLS-DA (partial least squares discri-
minant analysis) was used to handle classification and dis-
crimination problems. Then, we screened VOCs with signifi-
cant changes using VIP (variable importance in projection)
values, which assist in creating the screening index of marker
compounds (VIP value > 1.0 was taken as the screening
criterion).
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X A0 S= Xt SAE Bl
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X 97 U HRZ0| IH(HED, AFR1, ANFT2 5)Y FP ABHE B4 1YY
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Wy A
o , ot e .
a9 A5 - A9E AL 27, 3D 5 Q484 et 87 4 Ade) B || 0 Kfﬁg%l]“ et TS Aol W A, RS S AR e
Wiy Az
Cese MAL 443 Wew d44o) Glo0, B NEUA 58 ANG 4 G| | | x v 2ao H 2w
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UIHOR p value?t 0,05 DIYIY AL, BPRE LEX| Bis XOR WS I3t Ao

L.1. Chi-square test BY 70N RS B2E H9I) BX| 2202, p value?} 0.05 OAO|GRIE margind#t
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O 2 sample size?t 30 0140 49, ZUIEHAL 0125101 BaS /1ol 2397 US
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Ot 710| Saalst 24 FE= [ty 227t L2 2 & sample sizeZ} 30 0[440(2t1L
SIS FTH4 ROl WRY 4 US. IO 0FORHs JIES AP} YoIHOR MY RYUS
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1.2. McNemar's test
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2.1, Paired T-test : & WO #% 2ol ujuwd of A8
2.1.1. Wilcoxon's signed-ranks T-test
- @ 9] A o] Hlm Al W40 HIF AFERE t=2F g A AL

4. ZAFS BAo] Yad B¢
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(covariate) & modelo] ZgAA B4 & 9L 284 7Hs8 A9, randomization
block®2 AJ43te] randomization SACIH FEFANE 5o v E4FS
WSk Zol virAE & Us
2.3. Linear mixed effect model 4.1, ANCOVA
- §EA W7 AR 24 40| 33 oY AL AT & UL - 8RR TA} Sl WA 1Y U 2uHcovariae) 02 2718 & 9l
* YR A 20 ZEA T X (covariance structure)}S ZH5I0 240 HEE 4 Y= DY, g9
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2.2, Independent T-test : 5 #3t9] Zo|& v|ZE w] ALGH
2.2.1. Wilcoxon's rank sum T-test
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Risk factors
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Drinking pattern, binge
Quantity consumed
Obesity

HCV

TM6SF2, HSD17813)

Genetics (ALDH2, PNPLA3,

[ Aloohohc hepatms \

Cirrhosis ‘ Hepatocellular
carcinoma

Abstinence
Corticosteroids
Liver transplantation

Jaundice
Infection
Decompensated

liver

Fig. 1. The progression of ALD. The spectrum of ALD ranges from steatosis to fibrosis, cirrhosis, and then hepatocellular carcinoma (HCC). Approximately 90% of heavy drinkers
develop alcoholic steatosis. This stage is reversible when alcohol use ceases. Risk factors, such as gender dnnkmg pattern, obeslry viral hepatitis, and genetics, can contribute to ALD

progression. About 20%—40% of patients with alcoholic steatosis will progress to alcoholic

which is his by the infiltration of inflammatory

cells, especially neutrophils, the appearance of Mallory-Denk bodies, ballooning degeneration, and hepatocyte death in the liver parenchyma. Some of those patients will develop
liver fibrosis and subsequently cirrhosis. Fibrosis begins at perivenular region (zone 3) and extends to the neighboring central or portal areas (bridging fibrosis). The surface of
cirrhotic liver is irregular. Cirrhosis may further progress to HCC. AH, an acute-on-chronic condition of ALD, presents with clinical symptoms, such as jaundice, infection, and
decompensation. AH can occur at any stage of ALD. Treatments for AH include abstinence and corticosteroids, but they are not always effective. However, liver transplantation can
be a curative therapy. Abbreviations: ALD, alcoholic liver disease; HCV, hepatitis C virus; AH, alcoholic hepatitis; ALDH2, aldehyde dehydrogenase 2; PNPLA3, patatin-like phos-
pholipase domain-containing protein 3; TM6SF2, transmembrane 6 superfamily member 2; HSD17B13, hydroxysteroid 17-beta dehydrogenase 13.
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| 22| Q1 1% - WHO CODEX ALIMENTARIUS COMMSSION(CL 2017/22-PR)

+ Codex Group / Subgroup
Group 013 22, Group 013A 0] B2 XA AXHA0f Barley shoots S

CL 2017/22-PR 6

Examples of Representative

Codex Group / Subgroup Commodities )

Extrapolation to the following commodities

Group 013 Leafy Head lettuce and/or Leaf
vegetables (including lettuce and Spinach

CODEX ALIMENTARIUS COMMISSION pogetables (¥
&% Food and Agriculture 5«, \E World Health vegetables) Y and

Leafy vegetables (including Brassica leaf)
vegetables) (VL 0053): Acacia shoots; African
Eggplant leaves; African nightshade; Agretti;

Oroanizati Alexanders leaves; Alfalfa sprouts; Amaranth
rganization of the

United Nations Organization Mustard greens or Kale or leaves; Arrowroot leaves; Aster, Indian; Ayoyo;
Viale delle Terme di Caracalla, 00153 Rome, Haly - Tel: (+39) 06 67051 - E-mail: cod menterius org Broccoli, Chinese or radish Baby leaves; Balsam pear leaves; Bambara
CL 2017/22-PR leaves groundnut leaves; Barley shoots: Bell flower,
March 2017 Chinese leaves: Ben moringa leaves: Bitawiri:
T0 Codex Contact Points
Contact Points of international organizations having observer status with Codex
FROM Secretariat, CL 2017/22-PR 7

Codex Alimentarius Commission,
Joint FAO/WHO Food Standards Programme

SUBJECT REQUEST FOR COMMENTS AT STEP 3 ON THE PROPOSED DRAFT TABLES ON

Examples of Representative e e

EXAMPLES OF REPRESENTATIVE COMMODITIES (VEGETABLE AND OTHER Codex Group / Subgroup Commodities " P to the following diti
COMMODITY GROUPS)
DEADLINE 17 April 2017 Group 013A, Leafy greens | Head lettuce and/or Leaf Leafy greens (VL 2050): African Eggplant leaves;
COMMENTS gEPR Secretariat Copy to: lettuce and Spinach African nightshade; Agretti; Amaranth leaves;
ina

f;g‘e; fgfxsgﬂ;m Standards Prograe Aster, Indian; Ayoyo; Bambara groundnut leaves;
Codex Alimentarius Commission Barley shoots: Bitawiri Bitter leaf; Blackjack;
E-mail: codex@fao.orq Boxthorn; Cat's Whiskers; Chamchwi;
Chamnamul; Chamssuk; Chard; Chervil; Chicory
leaves; Chili pepper leaves; Chipilin;
Chrysanthum, edible leaved; Common bean
leaves; Com salad; Cos lettuce; Cosmos; Cowpea
leaves; Dandelion; Danggwi; Daylily leaves; Dock:

Email: ccor@agri.gov.cn
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FHLtct NHPID (Natural Health Products Ingredients Database) gcl)g?gr:nSEii;ﬂé::r?git(icB;rl/ié)eﬁ:)t ract S
SEAUBHEV) | EU Novel food Hordeum vulgare S
ole Q= 9k (The Ayurvedic Pharmacopoeia of India) i:lg@ﬁ%g@ﬁ%@gA%rgi%m 12 10-20 g 38 4+ A2
o= American Botanical Council Barley Health Ingredient 5%
N Z 0|k AFH YD (AEE)E 22| Hordeum vulgare L2 {2 O =2 E7|
o7 2X85 2oz 50| g1, 9 WHY Y7 S8 A, dZo ol 7| F
Az QU= OH (Japan Pharmacopeia) Malt2 Hordeum vulgare L2 2Ot A7l & HZEA|Z] 3t20t Al20| FOjZ S
AVIRICAN BOANICAL COUNCIL - Malt

Fructus Hordei Germinatus
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EZ © Y2 EFES00mgkg) 2
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7oAN &= p< CON Ak Alc+BSE
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© MR =52 M| A| P01| M AAEQ QO|F Z7} GCLC THHEl 9 QoK £ :
ac oFx w xxg 22 o|=X Qo|X LA l TaE TR S cazas S I ° i
« DEZC2(0f AT MMER| =55 01,05 1 mg/mL X2| Al 8% o/EX RO/X ZA(t-BHP M2|Z THH], p<0.05) - o s © oo = iy HY
WealxxD 28k o|=H i Qo™ = CHME Uts) 22 O|EM QO|H = S75, CDO HHE 2¥ ROl YA@AS S0 [, p<0.05) o 35
« MWEE|EEE 01,05 1 mg/mL H2| Al 8 2= Nrf2 24 7}, HO-1, NQO1 mRNA, EHHE &dl 8% o|ZH RO/ SIHCHZT Y|, p<0.05) e &,
: :
o o
N Ae Aessse CON Ak Aersse

42 43



N NOVAREX . M & 2| == E (Rexcliver®) 7| s ¢ WENOVAREX

oIH A | M EE|XEE iver®
| I—I x e =) A [=] Table 2. Oxidative stress markers and antioxidant levels at the baseline and endpoint in the placebo * b | E E TEE (RGXC|IVGI' )
and BSE groups.
(Antioxidant, 10(3), 459, 2021, SCIE)
. _ (o] 2! Olsll = S A ARH 2 HSol= 22 E A Ol
Variable Biauatolb50) BSEC=38 e pvalue AEE A5 S7HE MY AEYARRE S BISI=H E32 E + US
Week 0 Week 12 Week 0 Week 12
ROS AUC 18614220 1869 £241  2054+245  1457+245% 805 0072
imen Assessed for eligibiity (me116) Urinary MDA - -
Enrollment e | ol zgrsatie) 1944018 2394019 2434018 205019 0.82 0.026 | RIS
T2 e of consem oy 5 ox-TDT. (g /m) 37 6529 YAEA WITIY 33 U350 Ethanol o TN
Randomized (1-76) * Investgators opinion (r-1) SOD/CAT 73417  101+18 97+18 98418 26 0271 (Rexcliver®)
e SOD/GPx 018+002  018+£002  021+£002  0.23+002 0.01 0.498 OrAl OFZ2 M =] oHtg| = ASIAH AERAO 5
SOD/(CAT+GPx) 018+£0.02  017£002  020£002  023+0.02 0.03 0.180 @ |_|' o 22 dTl | EF E1 E' = |'2|' E" I ROS, BS
Allocation Allocated to placebo (11-38) Allocated to BSE (#=38) GR (nmol/min/mL) 1340279 1349 £ 82 1392278 1330282 =71 0481 ¢ §
| GST (nmol/min/mL)  1085+60  984+65 1005460 1114£63 209 0.039 P, [ MM A3 Hio|0HA (NO, iNOS, TNF-o, COX2, NF-kB &)
Discontinued intervention () Discontinued imervention (red) Sl e R S R 5 AR S 4 : ' ! ! '
3 »
Folewtly | owap kom o " « Withdrawalof consent 13 4 e — e NN O o|X oK
« Investigator's opinion (v=1) + Investigator's opinion (1=1) Values are presented as the LS means + SE. Estimates and p-values were obtained using a mixed-model repeated- f == 7
* Tooka forvidden medicne (n=1) measures analysis for the treatment x visit interaction terms. * p < (.05, differences within each group. BSE, barley
| sprouts; extract powder; ROS, reactive oxygen species; AUC, area under the curve; MDA, malondialdehyde; ox-
Completion Completed protocol (1=32) Completed protocol (n=34) LDL, oxidized low-density lipoprotein; SOD, superoxide dismutase; CAT, catalase; GPx, glutathione peroxidase; SHALSE 81 M| HIO o} 7
CR, glutathione reductase; GST, glutathione S-t GSH, reduced glutathione; GSSG, oxidized; glutathi @ o= _<2|- x 1' LXo) |- | 2 |' -I (GSH N er NQO1 HO- 1

Analysis ITT (n=38) ITT (n=38) TGSH, total glutathione.

Figure 2. Consolidated standards of reporting trials (CONSORT) diagram of the study. BSE, barley sprouts extract powder;
ITT, intention-to-treat.

Table 3. Liver cell damage markers at the baseline and endpoint in the placebo and BSE groups. Protect Liver

® 'GSH CHAY, ‘alanine, aspartate, glutamate CHA}, ‘K| &AF B4

ME =0 E o o ol = Variable Placebo/be=36) BEE (=38 Estimate  p-Value from alcohol- = o
A ] = e .
« MMEZIFES FOZ0AM Urinary MDA §2/8 Z4, GST R2AX 57t Week 0 Week 12 Week 0 Week 12 induced CHAFO| ®BFS Z=0f 7t L X|8t &5 GGTE Q0o|Xo=Z ZtA
—— , iSIFSES)
(Placebo CHHI, p<0.05) | Liver fatcontent (%) 13011 113£11"  143+11 12411 —02 0725 | oxidative
ALT(U7T) A R ¥ ¥ S VA BILL3 T6 U581 stress
o MMEZ|IZZEE E0Z0AM Liver fat content, GGT §2|& Zt2 (Baseline AST (IU/L) 292+14  295+14 298+ 14 289+ 14 -12 0.505
ST/ALT ratio 0. +0.03 081 4004 081 +003 081 +003 =004 0424
CHH|, p<0.05) | corwm 921442 899145  905+42  BLI£45* 72 0213 |

Values are presented as the LS means + SE. Estimates and p-values were obtained using a mixed-model repeated-
measures analysis for the treatment x visit interaction terms. * p < 0.05, * p < 0.01, *** p < 0.001, differences within
each group. BSE, barley sprouts extract powder; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
GGT, y-glutamy! transpeptidase.
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Figure 4. Overview of the KEGG metabolic pathways in response to BSE supplementation. Arrows indicate metabolic
direction. Bar graphs compare the individual metabolites’ changes in the BSE group at the baseline (grey) and endpoint
(green) of the 12-week study. * g < 0.05, # g < 0.1. BSE, barley sprouts extract powder.
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5 5 EPA & DHA &R S 1,035 1,393 2,367 2,819 6.8%
20 : : S (D) 24414 26,790 32,337 32,761 78.6%
' E E 12 &= 8 7 9 429 1.0% 4666.7% N S
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