Journal of Naturopathy Vol. 7(2):27-38
A}l 2)4-313]%), 74 2%, 27-38, 2018 9% [Original article]

Bacillus subtilis AKT? LEH(Enzamin)2| MF £ AU |FAMIel EZ=A}
FM8 ol Hars

'FMESAAT L, PSSt n MY ket

Distribution of Beneficial Bacteria in the Intestines after
Enzamin Ingestion of Bacillus subtilis AK Strain Fermentation

Ryu Seo Won'* - Hyung H. Lee?*

TRSW Dongeu Res. Institute, Jecheon 21137, Korea
Dept. of Biological Sciences, Konkuk University, Seoul 05029, Korea

(Received September 3, 2018 / Revised September 11, 2018 / Accepted September 17, 2018)

Abstract Purpose: The purpose of this study was to investigate whether intestinal proliferation is promoted in benefi-
cial intestinal bacteria or decreased in harmful bacteria before and after ingesting Bacillus fermentation broth (ENM) for
8 weeks in the 16 subjects. Method: Intestinal bacteria were identified by PCR amplification using specific 16S rRNA
primers. Results: The Bifidobacterium gene index(%)(gi%) increased to 58.92% in the control group and 69.53% in the
test group after the ingestion of ENM, but there was no significant difference. Lactobacillus gi% increased significantly
(49.37% in the control and 66.43% in the test) (p<.029). Clostridium gi% was significantly decreased after treatment
(83.16% in the control and 67.76% in the test) (p<.077). Bacteroides gi% increased significantly (12.58% in the control
and 20.87% in the test) after ingesting (p<.095). Prevotella gi% increased significantly (7.55% in the control and
17.28% in the test) after ingesting (p<.005). After ingesting, the median bacteria increased significantly in the control
(20.06%) and the test (35.88%) (p<.001). Conclusions: After ingestion of the ENM, the number of beneficial bacteria
increased and the number of harmful bacteria Clostridium tended to decrease. This suggests that ingestion of the Bacil-
lus fermented beverage ENM has an effect on the proliferation of intestinal bacteria.
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3L, 3l Ql ClostridiumT == 7H A8 7383 B} o] = M E58 ENME] A F7F - 8t 75}‘41/‘1] 2] S]] oF
S T o= Ay

FAoY: Bacillus, Bifidobacterium, Lactobacillus, Clostridium, A

*Corresponding author. Hyung H. Lee (Professor); Ryu Seo Won (Ph.D.)
E-mail: sanggido@nate.com; rswregina@naver.com



28 Bacillus BtE N 2] A F] F A F BEZA}
M B

A e a2 e AYS welsla "AAE 2
AlZ1aL vlep] 2 AARS AAE FEsted IAIHAL e
Froi i}, w3t A9} AdsA8-S Fl Uz A7 A
o QS PR Aez A Qlth(Ley er al., 2006; Cle-
mente et al., 2012). Aokl 2 w|WE-2 Lactobacillus,
Prevotella7t FF 22 ue] A v|E3} fAsk, A9
NE ot AAol= Staphylococcus, Corynebacteriume] 5=
Fo= ofule] I n|AEI} FARBEe] EAb el 27| 1)
AE B 2 J3E vA= A & 4 UK (Dominguez-
Bello et al., 2010).

i 8 ke odeote] AW mAES - Robsel
nlsled MBIk o] FH3FaL o] A= o]t (Schwartz et al.,
2012). A wAEe] A2 = o vlelga, AlRtS
xahet W] AYS e 92 3o A F7E 25
W ek 1289 2 oo} 179) A PBEES BT =
oM, 2 27)ele s Bav) FREL, olfrAls
Astsb) AR A ST A Betahe A7 2
7FskaL, YAF AARE- A|2FSPHA Bacteroides?t 791 4
Z ol wEFe] HH, 2540 A} FARE nlAEES o
o] Aate] W s 280t m|AE RAAY] Fest
W3S 7142} (Koenig et al., 2011).

A A E-2 Q1A ] Al M AT = A IS
fABIEA AHE AT A3ke g iE FelEs A
RS o83k A E wide] HA 9l

ol2lgt A wAETZ AFEE] o9} Ae] Fof mlebA
A oS whom, o] 5 o Ao AL =3} wiv], A
I AP 53 AV F2 AleE oA lth(Mitsu-
oka, 1990; Lee 5, 2001). ZhHe] AlgAxto] teksled o]¢]
BE7ug o] & Q3. Weinstock(2012)-2 16S ribosomal
RNA gene (RNAYE #43te] Ajjo] w2 #-& FA3h=
vPS Jslodt). 16S rRRNACE 25 F(speciesel] 5%
ol BEJHF 54 FL BT 5 ol ypHde] &
A DB7IMLEA S B3l P ES] 2 FelEd o ol
o}, A3 (phylotype)ell @b E2 16S rRNAS] 97% o]
Abo] A=]8}a1, Si(genusyE 94% oA}, ZH(familyys 90% ©]
Ak, E-(orderyZ 85% ©], Zd(classy 80% ©]4, F-(phylum)
= 75% °]/de] dA|shar a3t

AN e E-L FA FI3e) Bifidobacterium, Lactobacil-
lus, Streptococcus <3 SrallE<l Clostridium, Eubacterium,
Veilonella 4 522 (o}, )24 el §=tsl Bifidobacte-
rium 42 Zfol| A o3t EAS kel ZloE By
o] 91z, whHell WA el Clostridiuné-2 38 7}
2| olefst ZA4E AAksle] A4 Soll Zel Heds= HUA
o]ek(Smith, 1979; Bartlett, 2002).

AAHZA71TFH(WHO)SF SA| A =75~(FAO)?] 327t
21931 ‘probioticsE Aokl PIAEE A3 k& HA

skl Z373el| frefst Mlatol=tar A elstedet (FAO/WHO,
2001). 71} FAEAS AAkste] Wdde] A sl
o] S JASI= Lactobacillusy, Saccharomyces3y
Bifidobacterium?;, Bacillus% 5-°] ©]ol| 4:3=H(Oh, 2008).

Prebiotics= probiotics®] A3 el H 23} oJFAE- on|spH,
lactinol, lactulose, fructooligosaccharide, galactooligosaccha-
ride @ oligosaccharides-<| vk 31SItHFAO/WHO, 2001).
oligosaccharide= glucose-} galactoses2] sFdo] 2~107 A
= Z3gsk 300~20,0000] AEAF AR AYAHL] AstEA
of] Ball=x] kot diAel] =sled 8418l Bifidobacterium
o] AdeH ez o83t 4= Alvk(Ku er al,, 1997). ZZoll &
<= Jefje] Akt 2748l FAakEE prebiotics7h &
e e AlFel skl olem o]FA 23H AES
synbiotico] 2FgFH(Choi et al., 2004).

Harrison & Peat(1975)= QI35FS 3l= AlAole] Ho
A Lactobacillus acidophilust2] $7} 57Vl uler 34
FH|2EEo] AdRe AL WEISAL, Grunewald(1982)=
FlAl L. acidophilust BEFE HAS wljol] FAZ 2w
Fo] WolA s A& Harsisidt.

Kubo et al(2011Y o} EZ- X3F= Bacillus subtilis var.
natto T2 WA |39l on, o] 7-& o83l T
RSl A nattor} 2] WA AFAFe] Hde
3}t Kazumi Akasawa’} A13F B. subtilis AKTTE=
probiotics A} 7155 71 ARRES WA, B subtilis
AK ‘EMBSAK’¢} ‘SARABAGAN’2Z A}E3}s|o]g)om,
e} QA1) Ao A NK(natural killer) A Z2H]e| E27}
ek B slgiv(Takeda et al., 2016). ©]2} Zo] Bacil-
lus subtilis 2] "HEH o] QA 77} el Ego] =& 7
L2 BaEe] glejr] A2 F7E Hoidiaitt.

B AFE= g=el WARIA Bacillus &5 (ENM)S
877 AFAIZ Foll AAARES] F8 A fFAlte] A
oA FAlo] FAHEA] == el AAaEHEAE A73)
= o] HAelqint

M= o ey
UACHAIR}, MET(ZH W AEEA
PR B 302 g2t 169, S
WA 16822 FAECE RS FAde] 89, o44de] 8
ot A FAdel 63, eIl 107 o] i=k(Table 1).
Aol Fedgt AT B A7 5HS F83] o4
12 S A o7 AA sl BF7L FoFa M-S
Faz Fred it
AAZI7H 20184 29 199~20184 49 16% (857 At
olell AAJsldet. A7718] 9 i FAYEATAGE
AFA] A 2502 16-1)e} 2= et Arg2stzh(x& %
AT FEZ12000M F52= 7]|FAA s vlAERA
< “Grptel el e 7|7 MRS AT M-S T

ol rl.n:



Table 1. General characteristics of Subjects

Control group Experimental group
Name Sex Age Weight(kg) Name Sex Age Weight (kg)

1 F 58 50 1 F 53 55
2 F 56 51 2 F o6l 54
3 F 57 52 3 F 52 55
4 F 56 49 4 F 56 52
5 F 60 50 5 F 61 54
6 F 59 48 6 F 57 52
7 F 56 53 7 F 58 54
8 F 57 60 8 F 57 57
9 M 6l 63 9 F 50 52
10 M 66 65 10 F 49 47
11 M 55 65 11 M 53 60
12 M 66 67 12 M 52 58
13 M 56 58 13 M 57 59
14 M 50 60 14 M 61 65
15 M 52 58 15 M 60 64
16 M 63 57 16 M 59 62
Mean 56.6 56.3

A7 HlslR 3426 didel) 102 P 2lZjsled Fasislet.

Enzamin(ENM) &8 SH&2

iR ZAR[FRAE e &2 A T S S5
FEE 50, FWE 100, FZREF 5.0 3 15.0, oFA @R
5, T, A, )] & 2] [(EE 53 No. 3902

T8 - ol¥ & 29

0153, 20074 1912 ®71edefr]Ee] Az AJ3E: ENM)]
(Enzamin Research Institute, 2007)& A2kt $ol| &3}s}]
Firell SRS YA vix] AlEEuE s o
ol WA GBS 121°CA 2083 Bl HER w)
oF=l F< Bacillus subtilis AKT-S 753}] LUEE 32°C
9] gF2Alof|A] 60 o] Af RIsPst Fof] S-S 15°C 24
oA 1208 o)iS Al WENS oA HS 110°CA
2087F A7 el el A 2k W7 sl W7k Sl
Folod A (pore size: 3 um)E AIE R, FHALC R
pH 3.5~3.72 ZA3I5ict. ol A L 95°CoA AbtS 2087
g o5l 90°Col| Al A& Soll Tl = ZAAKBrix, pH,
Al 58 AAEIAL, 30°C o] k= W2k sled wighiel
X #3} 9 oH(Enzamin Research Institute, 2007; The future
of Enzamin, 2018).

ENMZEY A&

Bacillus subtilis AKTT2 83} 12 ENM vl 3FH
600 ml 52| AE-S HAE (%)= £X3F 23 (Enzamin lab-
oratory Company, Kyoto, Japan; The future of Enzamin,
2018)Z Table 2ol A|X|3}Fic}.

Bacillus#Z, H&2 ¥ ¥ 3

WA HEzTeAE FAREEL S5 10 mE, ¢
A7 A= Bacillus BFE3F ENM 28 8- (Lot. 001641,
Enzamin Laboratory Co., LTD., 1 Chome-6-8 11F Higashi-
tenma, Kita, Osaka, Japan)& "l 10 mI& Fell HolA &F
2+ QRN §77 A3 Fol olAAAL Mol WF Fu

Table 2. Ingredients of ENM liquids fermented by B. subtilis

Field materials Quantity (%/600 ml) Field materials Quantity (%/600 ml)
Enzamin (plant fermented extract) 25% niacin 0.06
galactooligosaccharides proper Quantity (pq) valine 0.048
apple fruit juice Pq threonine 0.045
honey Pq isoleucine 004
ume fruit juice o] methionine 0.035
fructose Pq Ca pantothenate 0.03
apple vinegar Pq histidine 0.025
yeast extract powder 0.06 stevia extract ra
rankanka extract pq arginine 0.02
NaCl-decreased brine 0.7 tryptophan 0.015
Ca lactate 0.5 thiamine HCI 0.006
ascorbic acid 0.5 riboflavin5’-p-na 0.006
caramel color Pq pyridoxine HCI 0.006
leucine 0.09 folic acid 0.0012
phenylalanine 0.085 cyanocobalamine 0.000012
lysine 0.08 refinement water 53.128
citric acid Pq Total sum 100%

Analysed at the Dept. of Quality Control, Kyoto Factory, Enzamin Laboratory Co., LTD. Kyoto, Japan. URL/www.enzamin.com
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(Sarstedt, Numbrecht, Germany)l] ¥-& We}r] 7148 -20°C
Y5Ael Bijsigihr) 246 = -80°Cel] B3|k}
PCR#A ol AR8-815iH.

Mz SHof| ALZ8F PCRE primers

X AUATES s 3k 78] EAAE 259
16S rRNA A4S $F3}ed "= PCRE- ©31 2K (primer)E
Table 3¢l A28} TH(Kook et al., 2018).

CHaXSe| H MEOM ME DNAQ| =&

ENM €45 10 mi& A3 5 85 Flof| oS o]
58 slodem, WS stool DNAFZE-S Kook er al(2018)
o] WS o83tk diAkEe] EEkE FH 7B ¥
<= WA 200 mgs AF st A=A AG 3 mlol| E53
5ol 2]7<4(0.1 mm diameter)(Biospec, Orlando, FL.,
USA)S WL #A3HA E4laksdoh. W] Ald DNA:
QIAamp stool DNA extraction kits (Qiagen, Valencia, CA,
USAYE °]&3le 3afe] 7eAMd =2 325 3ot 53t
DNAE 553 Fol &==7 A= spectrophotometer (Nano
Drop Technology, Washington, DE, USA)Z 3}t &
F%3 DNAL -80°C A-2v5alel AMS-3l7] Z7kA] B3t
siet

PCRAAIE HLIMZ EF2t SHY
7Bt} s AT Table 40l AIAI3112m, A
52 Rinttila et al.(2004); Schmittgen & Livak(2008);

Kook et al.(2018) 5] gPCRHMCZE diAxl=2] W AE
(stool sample)el] 3= FE& DNAS FE31 T
Table 2°] XM <(genus)®] 16s rRNA F-31AS 5-3F3
o] BFE Table 19| 53 %} DNAsES ABI SYBR Green
PCR Master Mix(Applied Biosystems, Foster City, CA,
USAyI &313le] qPCRE Al33oict. W A& FE3t
DNAE 553 $o +=ZHAR= spectrophotometer® 230
nm, 260 nm, 280 nmol|A] B]&<S &4 3} “H(Nano Drop
Technology, Washington, DE, USA). PCR$<]| 7} M|72] <
(genus)H Z. 533 DNAsE A2 ACT(threshold cycle)
values® A A AMS 31 vH(Schmittgen & Livak, 2008).

ACT values = (5A& M9 F(species)®] CT gene —
16s RNA2] CT)

Bacteria gene index(=ACT values) | AR A
Ao wpg oz B4 FAAe 33 AR BRFE 57
slo] 2340} o] £HF QHAFLTATL N 54
g ARle]) AWATTA elelsh nla 2o AT
A3 o) Sl Gt HEEch B 48S Beisknt
(Kook et al., 2018).

Bacteria gene copy index(%)(=number of bacteria%)+
FAME bacteria®l W5 =312 AWAIETA Hl olEH ]
2~9} W3 FA3le] Hl g2 FRASE ] o]tk (Kook e al,
2018).

Table 3. Primer sequences and sizes used in PCR

Bacterial genus Primer directions Primer Sequences (5'—3”) PP size (bp)
forward AGCAGTAGGGAATCTTCCA
Lactobacillus 341
reverse CACCGCTACACATGGAG
forward GGGTGGTAATGCCGGATG
Bifidobacterium 442
reverse TAAGCGATGGACTTTCACACC
forward ATAGCCTTCCGAAAGRAAAGAT
Bacteroides 495
reverse CCAGTATCAACTGCAATTTTA
forward CGGTACCTGACTAAGAAGC
Clostridium 429
reverse AGTTTYATTCTTGCGAACG
. forward TCCTACGGGAGGCAGCAGT
Universal 467
reverse GGACTACCAGGGTATCTAATCCTGTT
pp size : predicted PCR product size(bp), bp: base pair. Quoted from Kook et al.,(2018).
Table 4. Target bacterial strains for determination of gPCR
Bacterial genus Standard strains qPCR effec. (%) Sources
Lactobacillus Lactobacillus casei ATCC393 103.5
Bifidobacterium Bifidobacterium animalis subsp. lactis JCM10602 90.7
Bacteroides Bacteroides fragilis ATCC25285 96.9 Kook et al. (2018)
Clostridium Clostridium sphenoides ATCC19403 96.8
Universal Lactobacillus casei ATCC393 101.6

Quoted from Kook et al.,(2018). effic: efficiency.
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BAAEE SPSS/WIN $AIZ2 7] 2208 28319l o
AR v Aok A, Al el whE Al Aol
2 otoln 7] 913 SR FHE rtestS AAFFAT HAP Fol
uhE A TEe] Aol S dolir] Sl HlSEE rtestE A
13kt

>
bt

dn ¢ nF
CAIRLSS| Uty =M
AN ANAR= 169, 27 16422 & 3290|gio "%
& ol 89, o34dol 89, AelE 49-5547F 63, S6-
60417+ 97, 61-67417F 678013}, A2 49-55417F 6%,
56-60417F 74, 61-67417} 3elge}. AAH o2 TSl
FZ o] R gtk AFS R 40-49 keol 28, 50-60
keol 107, 61-67kg 47 0]%)om), AFAZF-L 56,64 0|1
QAL 49 kgol 19, 50-60 kgol 139, 61-67 kgo] 270]
glom, HF AFL 563 keelQTH(Table 1), 22 YA+
72| FEAF] 56 kg 2N HHE o] F1 gk

Bifidobacterium genus FEXAIAA =X|

SANAAE 16904l ENM 2EE89 10 miS 8577k 413
A7 Foll A AAAELS] W AES AF 3] AT 5
=% WA 7 5] b= Bifidobacterium 42 FAAE
qPCRY 22 54L& slgich. 9AF A2 M3k Bifidobac-
terium®] RX5E A AFsle] Table 50 A|A|slsict. A7= AF
HEH ENMa-8412] ARAZAALS] 739l S Z2T(61.88%)
I JAFE(63.51%)2] gene index(%)(=gi%)= 23k 2po] =
HolR] Qo APAHARE FAA o] R AAR]
7ol = A 2To] 58.92%, ATE 69.53%2 HAHEY
Bifidobacterium gi%7} 10.61%\} =7 Z71819] 20} EA414
22 A= At

frAKE A2 Kook er al 2018y qPCRE o]-&-3le] %
WAL F9llM Bifidobacterium?:o] 28.69%7} AAlsl= 7S

Gene copy index

/

.

Data base (%)

Fig. 1A. Bifidobacterium genus gene index estimated at Feb. 19,
2018. The spot indicates the mean value of No.1 subject.

Gene index(gi) X =
ARAFELFAT
= RS R R e T S T

FAIL -0l sk 31

Table 5. Differences of estimated gi% of Bifidobacterium genus
before and after ingesting

Test o
time Group N M%) SD t p
Test 16  63.51 28.098
Before 151 881
Con 16 61.88 32.885
Test 16  69.53 22.284
After 1.032 310
Con 16 58.92 34.561

*0<.05, ¥*p<.01, ***p<.001.

Con: control group, N: number, M: mean, SD: standard deviation.
gi%: gene index(%). The abbreviations are the same in the following
tables.

elslgiet. & QAFolA= RNA primerS- |43} Bifido-
bacterium 43¢) MAe= A& Folgt Aol YA|Epc).
Table 59| dlo|El= 273 AT 242 1659] AA=<)
FZ dlolEfe|sint. AL T2 1] tidAE BAsle] B
otk 2018 2% 1996 BA3 Ak (Fig. 1A)2} 20184 4
o 16Ye) A8 2L (Fig. 1B)YE w224 skdnt. tiAk=H
W] Bifidobacterium?2] PCRoAA ARERF diAR-A1x1e] &
Fe ANREZAATA Y] FH3 skl AA AT
T4 dle|BE vhr 21 Fig. 1A ¢ Fig. 1Bell A=
t}. 17|M Bifidobacterium gene-index(=giy= Fig. 1A9|°]E]
M= dAAl 2] A4= 3.4x1070)80aL, 85 F9] Fig.
1BEl ool M 14510202 oF o)t 57} 42607} &
7Fslk(Table 6).

w3} Bifidobacterium gene-index(%)(=gi%)= %A% Bi-
fidobacterium®| °F& =1e] AHATTA dl oEmlo] 2~
9} vl -EAsle] B2 SMAKSE X]olv). Bifidobacterium

= Fig. 2494 64.9%, $71Y $2] 2413} Fig. 2B &
Table 60lA= 93.1%=2 28.2%7} F713deh. A= 74
o] dolefue] 2] k=<l AWM HTA = 68%¢| =T
A1 93.1%2 E7 el ENMe=2] 437}
A e] A7) mteE]ete] Frtel 7] Aoz 7=

Fig. 13} 28] 3= el A= while= 54

Gene copy index

Data base (%)

Fig. 1B. Bifidobacterium genus gene index estimated at April 16,
2018. The spot indicates the mean value of No.1 subject.

FAA] g F H e B FAAL FAL FAAE S FE S =2k o) FAE A
A ZA 8 g o] AW Al FTA dlol Bl 9 ¥l i B4 3t Bifidobacterium™ 53} 3 W) 9] £t W R



32 Bacillus g N o] AAF F A M| F2] EEFA}

My Korean mean index: 68
wr valile BYssemewvErrySEsIvrs s
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Fig. 2A. Bifidobacterium genus gene index(%) at Feb. 19, 2018.

Bifidobacterium genus gene index(%):= <+
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Fig. 2B. Bifidobacterium genus gene index(%) at April 16, 2018.

T o ks =S ANAITETA bl ol Bl o] 2(AMAF T A T A FH 7 =

J
o8] A AlTET-A Bl o] B9} W] Al A Sfod MR8 (%) FRAREE A o]

Arje} Far FAIzte] WERkS SAsle] =E19i. o] &
A& “PARIELTATA A FH3 =91 AT
A3 dle]Eje} vl A3l v|Z]| A3} & o) frofdt
FoEe B AeS Add = Qo diFSEES AUt
Wzl M B bifidume] A8-0] F718F= Jeong et al.(2011)
Asx B A7AR Bacillus subtilis AKTS] HENS- A3
Foll AUl Aol Z7hshe Aske FARE et et
KT AR ENMOI A oot 1S %
3l 3= 7154 A% (The future of enzamin, 2018)°]2}
A Bifidobacteria®] Sl WEZo] &S FuTkL I
& 47k o

Table 7014 Hi= wje} Zro] tfxFa} dAFH AR E A}
29| Bifidobacterium gi%2] 2}o]5 AA Gt FARREE A
F3 hxe 7ol Abdle] 61.88%, AHE7) 58.92%%
A AdF AR AF Fll Bifidobacterium 5371 <F
2.96%7} obxlort frel el sdlet. AT el At
Aol 63.51%, A7} 69.53%2 ENMe-8A% #Ec} 4%
2ol Bifidobacterium® $X= 2F 6.01%7} oli ot 2]
AL dsdet e AF Sl 7o A7) 6.01%7F S713E
7L Bacillus subtilisg®] N (ENM)S- A3 Foll Aol
Al MA o] Fstoletal sl

Lactobacillus genus DNAZM F=X|
AN AIAL 16507 ENMEESY 10 miS 857 A5

Table 6. Gene index and gene index(%) of bacteria of subject-1
after ingesting

. Gene index Gene index (%)
Bacteria
A B A B
Bifidobacterium ~ 3.4x107 1.457 649  93.1
Lactobacillus 1.98x107 2454 293  66.7
Clostridium 1.19x10*  3.28x107 928  99.7
Bacteroides - - - -
Prevotella - - - -

Aol A= W AES AFst] AT 5 5
£ WAt 59 = Lactobacillus genus®] A AE
qPCRYSZ A4S sldct. At AF2] A3 Lactobacil-
lus®) X152 AAksled Table 8 2 Fig. 30l AAslsiet. A=zt
S Al e AFHA] ARAAR] el tET(59.13%)
I A (53.5%)°] g% FAHCE fofst xolE X
oA ¢kolr] AP FAIA o] FH =)

AL Aol tlETe] 49.37%, B 66.43%
2 Aol Lactobacillus gi%7}F 17.06%} =7 S71sked
FAALE 3T (p<.029).

Kook e al.(2918)2 qPCRS- ©]-&-3}e] AA Fell A
Lactobacillus genus o] 3% =7} MAsR= 7S gels)
oo}, B Ao M= rRNA primerS- o-43}d Lactobacillus
genustro] AMAIER= AE Bkelgt A dx|sie

Table 9 2 Fig. 4|4 Ha= wle} 7ho] dza} A At
A W AV Lactobacillus gi%2] 2FolE AAIIAEh. FARS
BE AFE A=) el Aol 59.13%, AR 49.37%
2 AR AR ARG S Sl Robrl ot frelAde] ol
At

AR 73-9oll= AFHo] 53.5%, AR 66.43%% ENM
A% ARG AF ol Lactobacillus®] 3= <F 12.93%7}
oA A2 Al (p<.091). ¥ A<} Bacillus subti-
listt®] WEHENME AF Foll AT A el 718}
S, Jeong er al 2011y WEFFEES FH713H viA|A B.
adolescentis®] A5-0] F7V8eRe 79} AR o2} o

Table 7. Comparison of gi% differences between groups of Bifido-
bacterium genus before and after ingesting

Time 0 &
Group tested M(%) SD t P
Before 16  63.51  28.098
Test -1.028 320
After 16 69.53 22284
Before 16 61.88 32.885

Con 1.453 .167
After 16 5892 34561

A: examined at February 19, 2018. B: examined at April 16, 2018.

<.05, #p<01, **5p<001.



Table 8. Difference of estimated gi% of Lactobacillus genus before
and after ingesting

FAI - o8 33

Table 9. Comparison of gi% differences between groups of Lacto-
bacillus before and after ingesting

Test 0 « Test "
time Group N M (%) SD t p time Group M SD t p
Con 16 59.13 32.718 Before 53.50 26.562
Before -.534 597 Test -1.805 .091*
Test 16 53.50 26.562 After 66.43 18.070
Con 16 49.37 23.587 Before 59.13 32.718
After 2.296*  .029* Con 2.019 .602
Test 16 66.43 18.070 After 49.37 23.587

<05, *¥p<.01, **%p<001.

80 2 MTest mCon oo
7 4 5913 N
60 53[5 f

4937
50 -~ f

Gene copy index(%)
F=3
(=]
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Fig. 3. Differences of estimated gi% of Lactobacillus genus after
ingesting.

Table 9 2 Fig. 49] dlo|El: 273} AT 242} 169
o] AAH el FZ do]ele]slT).

WAL T2 9] RS A sk B3kt ENMAS
AlReE 2018 29 199det 2F AU 20184 49 163
o] B3 25 v|wEAsIAE. AR Lactobacillus
genus®| PCRe|A AREst HiA) 3170 ks MRS
TATAe] SA8 gl AA AT A HlolEHE o
T A Table 6ol AA =3l

Lactobacillus genus®] gene index(gi) A2} B o|E]of| A=
WAz 9] dlofE] X5 85 Aol 1.98x107%]%1 3L, 8
Z Z9] BoloJElo| M= 2.45x10"! 22§l $7) oF 1,237
w7} F71sldetal Eok(Table 6).

=3} Lactobacillus gi%= % Lactobacillus®] w5
gh=ele] AAITETA dloEjwl o] 20} v A Ble] ui
£= AR 3= Table 60l AA=A}. Lactobacillus T+
“*(gene copyT )= Table 6oll4E= 29.3%, 85 F2] FAlA
£ 66.7%= 37.6%7F S71eITh. ENME=2] 1ofst A
2] AF7) AN A7) Lactobacillus 2] S71l 7]od3l=
ez Hried

Clostridium genus DNAZA =X|

SAFAAL 1694l ENM 2EE89) 10 miS 877k Al
A7 Foll QA= W AES AF ] AT F
3% A F9 s Clostridium genus®] +AAS
qPCRY2Z FAE 3lsdch. A AFe] ZAAE Clostridium

*<.05, **p<.01, ***p<.001.

80 - m Before m After

66743

70+ & T 59.113

60 1 233 4T7
50 1

40 -

30 4
20 4
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0 T
Test Con

Examination Groups

Gene copy index(%)

Fig. 4. Differences of estimated gi% between groups of Lactobac-
illus after ingesting ENM.

o] AF AAFste] Table 10 ¥ Fig. 5ol A|Alstdet. A
S AR ENMS-8519 APAZALY] Aol = 2
(78.95%)2F UAFT-(89.21%)2] gi%H| oAM= f2l8l zjo| =
Ho|z] ¢to} APHHANIA FAA o] FH = AMF7IAL]
735l ol 83.16%, BT 67.76%=2 HAFT-°]
Clostridium®157} 1537%} S| Z4sle] BAIHS 2 F2
3191tk (p<.077). Kook et al. (2018 qPCRS 0|88} A
MTt Z9llM Clostridium genus 0] 28.69% HE7} A48}
E A% s £ ATME RNA primers- ©]-83}
o Clostridium genusio] MA3l= 7S Eolgt A3} U]
s}, Bacillus subtilis BFEY) ENMS AFshd fraid2
Clostridiunt® 7} FHadh= 78S Yepdoial 2o}

Table 10 @ Fig. 59| dlo|elE dlz273 I 22 16
o] AA Al FF dlelelolalet. widA 59 o] A
ARE At Hoke 20184 24 199 A4=e} 20184 44
16l #A3t A4=5 vlwEAMeAt. AR Clostri-
dium gene®] PCRIA AREst A4} f4Ale] ks <71zl
F2TATAe A =l AA AT A HlelE
2 e 2= Table 69l AAE ). o371M Clostridium
gene?] A= gene index A¢} B d|o]ElelA= djAka} 1
o] dlo]E] A 1.19x107%] %13, 85 F2] Buo|EjofAf=
3.28x100.2 oF 2756017} Z7}51dHTable 6).

=3} Clostridium index(%oy= ¥X% Clostridium®] = 3t
=olo] AAITTA dlo|Eulo] 20} BB 3le] wiE-gw
BRI =2|= Table &l A=A} Clostridium w<7(gene
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Table 10. Difference of estimated gi% of Clostridium genus before
and after ingesting

Table 11. Comparison of differences between groups of Clostridium
before and after ingesting

Test o " Time o «
time Group N M (%) SD t p Group tested N M(%) SD t p
Test 16 89.21 18.247 Before 16 89.21 18.247
Before 1.237 226 Test 4.408 .001*
Con 16 78.95 27.715 After 16 67.76 26.070
Test 16 67.76 26.070 Before 16 78.95 27.715
After -1.832  .077* Con -1.136 274
Con 16 83.16 21.214 After 16 83.16 21.214
*p<.05, **p<.01, ***p<.001. *<.05, **p<.01, ***p<.001.
120 1 100 g321  mBefore mAfter
-~ o 836
— 100 st Bl Wb £ 8o el 3’[
g 78.95 Reh H 67176
% 80 I 67776 2 %0
>~ 60 >
g o 40
v 40 Q
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Fig. 5. Differences of estimated gi% between groups of Clostridium
genus after ingesting.

copyT )= Table 6llM= 92.8%, 87 F2] ZAlME 99.7%
2 6.9%7F F7FIdH. ENME-2.2] AF7} 2] A sire]
7} Aol 7133 AR i 1 ol el
L 83k kA wolr o] g7 s A sl
Aoz AEAAAA LA 259l ATt o] Fe3 o
Il gttt

Table 10 ¥ Fig. 5] dleo]e: 273} A+ 247 16
o] Al F2 dolElolalrt. tiAl o e w4
g EAEke] Boktt. 2018W 249 199l #A g Al5. e}
20184 49 16Y0)| BA8 22 v wEA sl c). AR
W] Clostridium gene2] PCRelA A3t djA-Azke] &
e FAREAT AT FH3 gl A AT
T4 dleleE e 3= Table 60l A A=} «17]A4
Clostridium gene2] A= gene index A} BH|o|Elol|A{=
WAz 1o dlolE] A4 1.19x10%0|$0 3L, 85 §2] Bl
o|ElelA= 3.28x107 22 oF 3000017} Z7181ITH(Table 6).

=3t Clostridium index(Y%oye ¥% Clostridium®] 5=
ghele] A4 dl ol Eml o] A0} v m -t Bled w2
£2 3R 2= Table 60l ANAEAC). Clostridium gi%
(gene copyT)= Table 6ollAE= 92.8%, 85 F2] FAlolM=
99.7%2 6.8%7} S7F3I9ct. ENMe52] 437} o] A
7] Btelg]ofe] AF Flel] MESTAL HrHEH. o= el
M= Al xe] folael W3t JfgFoE el &
7} F3Fo| HuA uE A" Ao HriEy.

Table 11 % Fig. 6|4 Bi= ufe} 2o 273}
AR "8l ARRS] Clostridium gi%2] ZFolS A A8l FA}

Examination Groups

Fig. 6. Differences of estimated gi% between the groups of Clostri-
dium after ingesting.

+2E AFT A7 AFolle AFdol 78.95%, A7t
83.16%2 FAFEA A3 AR A3 Foll Clostridium T3]
7} F4.2%7}F S7Vske] frelAdol lsdeh

AREe] Agoll= AFAo] 89.21%, AR} 67.76%Z ENM
AF ARG AF Fol| Clostridium®) 3= °F 21.45%7}
ZhAaste] BAA SR foAd2 ek (p<.001).

Bacteroides genus DNAZY X

AN AZL 16990 Al Bacillus subtilis RrE ¢l ENM
288 10 miE 857 AFAI Foll AN IA=e] | A
=2 AFsI AT F FF W4T 52 Sh Bac-
teroides genus®] FAAS qPCRYLZE AL slich. A
A 32 AMEL Bacteroides®] A5E AAFsled Table 12 2
Fig. 7l A|AlE1Ac}. 23S AsEm 3849 APZAL)
7Sl N2F(13.63%) HAT(16.13%)2] A5E= 2.5%
7} F7ksle] BAIAHSE ool sl

ENMAH 52 ARFAAARS] 739l tlEe] 12.58%, 4
AEE 20.87%2 YT Bacteroides gi%7} 8.28%-F =7
37kl FAALE Felalalvh(p<.095). 94 A ARG
I AP Aol oF 8.28%71 = VElsteE. ENM
AF7F 28] F7HE el Tt oL A=kske). Kook
et al (2018)2 gPCRE ©]8-3}ed AAT FollA Bactero-
ides genus T 40% AE7}F AMAER= A FlEioie. &
A Fo| = rRNA primerE ©|8-3}e] Bacteroides genusd
o] MAl F7Fh= A Elgt A¥ A3

Table 13 ¥ Fig. 84 Ha= upe} 2ho] W23 YA




Table 12. Difference of estimated gi% of Bacteroides genus before
and after ingesting
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Table 13. Comparison of gi% between groups of Bacteroides before
and after ingesting

Test « Time "
time Group N M SD t p Group tested N M SD t p
Test 16 16.13 16.859 Before 16 16.13 16.859
Before 488 .629 Test -2.368*%  .032*
Con 16 13.63 11.680 After 16 2087 16.753
Test 16 2087 16.753 Before 16 13.63 11.680
After 1.725 .095* Con 675 510
Con 16 12.58 9.445 After 16  12.58 9.445

<05, **p<.01, **%p<001.
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Fig. 7. Differences of estimated gi% of Bacteroides genus before
and after ingesting.

AP 9 ALE9] Bacteroides gi%] FolE A|AEIGE}. A}
+2E5 AHS NE2TLY Aol AP el 13.63%, AHF71
12.58%2 -FAHEA AF AR} AF Fol|l Bacteroides T3
7} oF 1.057} dopg ot BAMSE oAl ik A
9] 7$ell= ARl 16.13%, AFE7F 20.87%2 ENMAH]
AR} AF Foll Bacteroides®] 3= <F 4.74%7} FobA
A AL 9l & A9l ENMUE NS A3 Fol A
WAEe] AMAE ot 71Tkl Eot L o] ENMA
Fo| frejatollAl Z st Ao o] FAS ST
ghetsiet

Prevotella genus DNAZA x|

AN} 16907 ENM HEE 10 mbS 857 433
AlZ Ao AN ARES] W AES A F St AT
= 53X WA o 5 shl= Prevotella genus®] FAARS
qPCRY L2 AL it A AFe A3 Prevotella
o] 4= AAksle] Table 14 W Fig. 9| Ak}, A3}
S A EE 3849 ARAZAR] el s tHE(10.03%)
I GAT(11.5%)°] Bl ZAG= o) gt 2ol ¢lslt.

AR 739l TETe] 7.55%, WA 17.28%=
A0 Prevotella X157}  9.73% =4 F71ste] FolA
o] AUNTHp<.005). ¥ AF<} ENMLEN S AF Fol] F7t
o] AATe] ML frelEAl Sskdvial ot 1 o]
= ENMAR Foll= 3ol 93+ AE-5, oligosaccha-
ride-} o} xxAE AE-S0| Prevotella TAIE S0l 284
olgiekar ksl

*<.05, **p<.01, ***p<.001.
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Fig. 8. Differences of estimated gi% between groups of Bacteroides
after ingesting.

Table 14. Difference of estimated gi% of Prevotella genus before
and after ingesting

Time N
tested Group N M SD t p
Test 16 11.50 10.526
Before 334 741
Con 16 10.03 14.206
Test 16 17.28 8.908
After 3.046 .005*
Con 16 7.55 9.153
*p<.05, **p<.01, ***p<.001.
25 -
9
% 20 1 mTest mCon 17728
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Fig. 9. Differences of estimated gi% of Prevotella gene before and
after ingesting.

Table 15 @ Fig. 10014 H= nle} zro] tj2F=} A
AR 2 ARES] Prevotella 579 2ol & AA AT Ak
S AFe diz7e] 7ol ARl 10.03%, A1 7.55%
2 FAREA A3 ARG HFH Fol Prevotella 3|7} °F
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Table 15. Comparison of gene index(%) between groups of Prevo-
tella before and after ingesting

Table 16. Difference of estimated gi% of median group genus before
and after ingesting

Time " Time %
Group tested M SD t p tested Group N M SD t p
Before 16 11.50 10.526 Test 16 27.62 13.084
Test -2.955  .010%* Before .807 426
After 16 17.28 8.908 on 16  23.66 14.645
Before 16 10.03 14.206 Test 16 35.88 12.589
Con 1.378 188 After 4.065 .001
After 16 7.55 9.153 Con 16  20.06 9.156
*p<.05, **p<.01, ***p<.001. *<.05, **p<.01, ***p<.001.
25 - 50 -
9 N Before m After 9 B Test ®Con
% 20 A 17|28 X 40 4
3 3
£ 15 4 , £304 P2
> 115 1003 2 T 20.06
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Fig. 10. Differences of estimated gene index(%) between groups of
Prevotella after ingesting.

2.48%7} ZrAaslel o) §-o)Ale] glgith. YA A Sol=
Ao 11.5%, A7} 17.28%2 Bacillus 247 X} A
2 3ol Prevotella®) 3= oF 5.78%7) ol Ao= e}
ool sdek(p<.01). FARHL Kook er al(2018)%= %
WATE qPCRE EA primerss o] 83t 77} d=]slid}

2k A genus DNAZA x|
/;r% 2} 165074 ENM &8 10 mie- 857 43
171 5ol QAR ES] W AES A5k AT
ERA 7 59 shis A £ F-AAE gPCR
H,j,ﬁi AL s A A3 A Sk ] Al
AAksle] Table 16 @ Fig. 11e]] AAslsie}. AES Al
1 S8Ae) ABZIALe] Aol B (23.66%)7 WA
T(27.62%1M= A57F 3.96% 7181832 ) foAd2 9l
ek AFFZAALS] Aol W 20l 20.06%, HAFT->
35.88%2 AFTo] Z7HHA X5} 15.82% ) 7 27}
o frelAle] 9lalTh(p<.001). Kook ef al.(2018) % FAlsH
AP TS qPCRE EA primersS ©]-&3F 73} d=3819]
o}, EFA7E B 2L 8 Ae ENMA —‘:'r Foll 3t
TEAl froldt AESo] FANA R 2 B8-S e
Wb ekt

Table 17 ¥ Fig. 12|A] H= vle} o] th2y3} YAE
H AR g AR Al gi%e] xtelE AT At
25 AF g dx2Te] Aol Aol 20.06%, AHF7F
23.66%% AR AF ARG AF Fell ST 5217
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Fig. 11. Differences of estimated gi% of Middle group genus before

and after ingesting.

Table 17. Comparison of gi% between groups of middle group
before and after ingesting

Time «
Group tested N M SD t p
before 16  27.62 13.084
Test -2.116  .050*
After 16  35.88 12.589
Before 16  23.66 14.645
Con 1.577 136
After 16  20.06 9.156
*<.05, **p<.01, ***p<.001.
s 50 - M Before m After
=
¥ 40 - 35)38
- .
£ 30 i } 23.66
> 20/08
? 20 - }
2
s 10 -
(U]
0 T
Test Con

Examination Groups

Fig. 12. Differences of estimated gi% of median between groups
after ingesting.

= xpAe] 27.62%, AR} 35.88%F ENMALZ] ¥} A3
Zo)| Z7hATe] A= ¢F 8.26%7)F oAl Ao veht
o} BAFoE fojAde] ik T o frelvel 2
A9l Adio] ENMERHof| ghfis]o]gloiA] o]2] ofgko s



A 47} Fskainhr Bege,
Z =

2 A7 dANIARIA Bacillus HEEN(ENM)YS- 85
ZF AFHAA Fell dAARRES] Wl 8 A oAl
o] AellA] FAe] FAIE=A] T Adlle] FHasl=A|
£ A7k Aol FHoglet. M- 54 Primers ©]
&3] PCR 53712 4 FAsisict.

1. Bifidobacterium fr5AF] A= ARFAA M= B2
o] 58.92%, WA 69.53%= WAl 10.61%- =7
7RI ot AR oA st

AR Bifidobacterium gened] A|4= AFA 85 A
o= 3.4x107, 8F F= 1.45x10222 oF 420u)7} F7)s}
9o}, =3t Bifidobacterium gene index(%)(T)= AP -2
64.9%, 85 AFF2] ZAlelME 93.1%2 28.2%7F F7Fs1siH.

2. Lactobacillus SRR A 5E AFEZ ALl A o -]
49.37%, WS 66.43%2 HATe]l 17.06%F =7 F71
3lo] frelAd o] e (p<.029).

ARRF 199 Lactobacillus gene index AP-2 1.98x1075,
ARFe M= 2.45x107 22 oF 1.23x10%07}F S7}8lgdc). =3t
Lactobacillus gene index(%y= AFell= 29.3%, ARFoll A=
66.7%=2 37.6%7} Z71stAet.

3. ClostridiunmA157F ARFZAR] 73-9-ll= o] 83.16%,
HAREE 67.76%2 QA=) 15.37% -} R 7HAaste] 2]
S TH(p<077).

ARAE 1] NARER] Clostridium gene index:= AP
1.19x10™, AR5l = 3.28x10722 oF 2.756x10%H7} 2713}
o}, =3t Clostridium gene index(%)= AF ol 92.8%,
g1 At ARE= 99.7%2 6.9%7F STk

4. Bacteroides A7} AFFZALS] 7 -0l = bl 2 7-0]
12.58%, AT 20.87%=2 9] 8.28% -} 7 5718t
o] o3k (p<.095).

5. Prevotella A= AR573A1R] 7490l = dl 2o 7.55%,
W2 17.28%= Aol 9.73%H A 715k oA
o] A= p<.005).

AEH OB AW Bacillus subtilist2] W& (ENM)
S A3 Foll Aol M -2 S]] S8k, fralld
A== FAFS WSl ENMEEE e 2 717 o]
gt s=et Yrlsie
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