Korean Society for Biotechnology and Bioengineering Journal 26: 365-373 (2011)

]

81| BE (EM, Effective Microorganisms)2] &-& &3}

223", o), APYF’, Far

Current Status of EM (Effective Microorganisms) Utilization

Yun-Hee Moonl’z, Kwang-Bae Leel, Young-Jun Kimz, and Yoon-Mo Koo"**

A= 2011 59 109 /7 AAE: 2011 E 849 234

© 2011 The Korean Society for Biotechnology and Bioengineering

Abstract: Effective Microorganisms (EM), a fermented
medium developed by Professor Higa at the University of
the Ryukyus, is a mixed culture containing dozens of
microorganisms which are beneficial to nature including
people, animals, plants and many microbial species in
environment. EM is known to contain more than 80 kinds of
anaerobic or aerobic microbes including photosynthetic
bacteria, lactic acid bacteria, yeast, actinomycetes, fungi and
so on, with yeast, lactic acid bacteria and photosynthetic
bacteria as the main species of EM. Antioxidant effect
generated by the concert of complex coexistence and
coprosperity among these microbes is considered to be the
main source of EM benefits. Currently, EM is earning an
increasing attention with applications in agriculture, forestry,
animal husbandry, fisheries, environment and medicine among
others. At the same time, however, a quantitative interpretation
of EM system based on a mixed culture model needs efforts
from biochemical engineers for efficient production and
further promotion of EM. In this paper, we describe the
functions of major microbes in EM and current researches
and applications of EM in agriculture, forestry, animal
husbandry, fisheries, environment and medicine.
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Table 1. Microorganisms in EM (EM certification)

Type of microorganisms Basic species

works

Lactobacillus plantarum (ATCC8014)
Lactic acid bacteria

Lactobacillus casei (ATCC7469, KCTC3237)
Streptococcus lactis (IFO12007, KCCM32406)

Lactic acid production
Breakdown of lignin and cellulose

Antioxidant synthesis
CO2, N2 fixation
Amino acid nucleic acids, bioactive suvstance and sugars synthesis

Bio active substance synthesis (hormones and enzymes)
Antimicrobial activity of the soil

Alcohol, esters and antimicrobial substances

Photosynthetic Rhodopseudomonas palustris (ATCC17001)
bacteria Rhodobacter sphaeroides (ATCC17023, KCTC1434)
Saccharomyces cerevisiae (IFO0203)
Yeasts . e
Candida utilis (IFO0619)
. Aspergillus oryzae (ATCC3004, KCTC1082)
Actinomycetes Mucor hiemalis (IFO3358, KCCM12630)
Funei Aspergillus oryzae (IFO5770)
& Mucor hiemalis (IFO8567)
Beneficial microorganisms in nature combine
Others into EM in the manufacturing process and survive

in the mixture of EM at pH level under 3.5.

* In case species are not available, they can be replaced by those of similar characteristics.
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Table 2. Studies about EM by Korean researchers
b AR A AT A
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'-—T = A E]_%h:]'
¥ AAz G B9 Ba AN )27 D0 FE 25 mgLe EM FA48,2)%7) DO ¥ % 7.5 mg/LY EM F4d,3)%7) DO 55 2.5 mg/L 9 EM
N a3 ns) 20 5}9}13 x47}oﬂ U2 29 A2 A 71 w3 S A CODer (A2 8.7 F)> 7H2469%, 76%, 82%, NH; A 71 -2 82%, 86%, 98%, % 3=
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d 3 Y x
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CIY FEOAESOIGT NG A AREN P S, o GA Rl 85 B3} B 2T 3 FEH AT A }fa A2 CoDEE
S5 [11]
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FEuAES ol got AV A B oA dla aE gala] d8 tEzdl MX] EAAF54 FEETIAAA A O F A L
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% = 202 et
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20l [62) 2710 £HH AL D AT S A7 5o 1002 F7HI AL S 2 ofd A% A S e 7 oot £ 42 H 2
A7) A3 S o) Bk pZ PSS £7)8, 795} 245 Bl Sl
AR SV A (I S R SRS 1 B
; qe F2po] 3430 24122 B3} A3 2745190 0d £ L0} A4S FHE he ol vl FEAA 5
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o AR =T AE AT A%
AW 2 64] iiri 34\‘*1?"]‘29] aeY ‘ﬂ%iﬂ &7 5171 A ‘%3"?7}”1 ZAFILEME FYE A5 71E QAN AR HT 27N s £ol 1
- S Y13 EM A4 7% 719 5ES Y T AU
S ES S NEES QA F e A o)A Mel -2 2 8313 2 2] 75 T4 9719 %] Rhodopseudomonas sp. 5. 71 ¥l A/
SOBVC TEVEET  5Egs A9 dd ingie W2 A9 LRk A 98 54 HES 14402 S0l 4
o129 (6] o] M{ SAAAE p'oﬂ ]3] o5 s gLels Hoizkel 147 mmol-Hymg-DCWh 9} 163 mmol-Hymg-DCWhE WERNSI L, At} FA4AFEE 217} 31
& aoum z}ﬂ;ﬁfz] g mmol-Hymmol-ghicoseS} 4.5 mmol-Hymmol-sucrosel It} 1) 3 E 35 AL&3 7% Rhodopseudomonas sp.7} lag
e nTe o ee phase $10] Ao, AT A G A4 10 A AR § 488 ARE BT
A uas DA o= n sl gma SRB (sequencing batch reactor) €] %4571 = 2441 2H5 1 eycle (30 min fill, 3h anaerobic, 14h acrobic, 4h anoxic, 2h settling,
S 51466 iqB quikﬂﬂﬂzl‘oﬁ]]]iffoiﬁg F 30 min draw) 2 310] EM 3 CONHIE B 28] $A50] £ 8 A3} 429 Q9 AZ &L 247 98% 9 9209 1 G R A7
penli A STV A 1z 92uAS o188 A5 Ml natel a3kA0lgl,
; gz g A TE 790] At et W X Sjeh7h Bl Eokel EME A eto] 290] Ak A A2 A 550 ¥le) TPH (total
0] o of 8% goo HEAFE 93t AT e 1 .l ! -0 I 2 TeT T o
g JO] 53] 31 &U“E%;}Tj s A petroleun hydrocarbon) % 3= 68.5% 7481511, 2] 64 FAET1.8% 7} g AE Q1T whel o) 27 217 47.3% 9 60.6%
v [ 710

9 A4S B

EM pork®] 34k3} S3} 8l Ze 2B shAARG S A= o AR AR EM 2493 BM A DA AR 100 1 19 Ml & odelgint.
5 O % EM pork= AREsA of Blal o 11% = A3} £9kE BT FYAHE S oF 15% B A B35 e

3} E710] Hlafe] el g

EM 8% g o 9] A uAta) o) 4] & 742 ehobR 7] 93 TBA (thiobarbituric acid) W < o] 481512, &% A28 829 9
EMOZ g A7) EM 8 W o 9] 49 A4 142 o A TBARS (thiobarbituric acid reactive
substances)#| 7} 0.09 mg/kg O % 2T 0.48 mg/kgHth 5.3 H &9 A3} 4945 vhehviich

9 aos e TS ES0] Hkale] A7k
TBARSA7}0.19 mg/Kg S HrEH

. EM3} #e 8 A S Alet kg
& S AatolA &3} [58)

=
£ 9E £5Y A a5 BA WY OE SR drTe A 394

Ak, fakd e A7ksto] 370 397 A AW e R 549 TBARS A= 0.02 mg/Kg

% o7 vehou) Y9 st 3k Witk

Effective microorganism

Jeong Su Do

9391 70] airway hyperreactivity and lung

inflammation
in a mouse model of asthma

37} sl

EM-1& 22 A& 4o =250 Q3L H20] S+ A (mouse) ol TUAHE S, L&A E A S type 2 helper T A1 E7} A
s (EM) fermentation extract attenuates A/ACZA 7]% ke 9 Ao &
8-isoprostane 2} IFN-y9] %F-& W3}7] kot
A oA deA &R wHgke] 2 275 FuU8H 1R 9GS A AL o] AEH 2 g629] 4 AW

A9 9 do] 3y olth 1Y HAEAY ASuEA
U L4, IL-5S9HIL-13E ) 2743 0| wate] -8 A Aas ) B3, 8

%r‘sb\]— ‘&oh}d) :Tég."i];ﬂi Q'-] }" g} g%l—z;ﬁxl—_& = o —3}_

[efiNe] = =710 o=&
o] QI7ke] ARl B85 = vIAEY o] FRlF L At
EM %] Akt Lactobacillus plantarum, Lactobacillus
casei®} Streptococcus lactis “°] TF.

2.1.3. FHY Al

S QUARM, 77157} ofrl At AL, e d a2
FAdell Fofsitt. =, 35 5 & el sy, f7E
I 7159 grbg ol BjkeldAE o] &9ttt FE4d
ngEo] BAtehs tiMES f8u8E e A
Aol g ol MAEES] TS SV ClE
=o] ZHoA WA B Alrtel o8l Enle
71AE ol o wM AasieHad] 7H-s o] S,
Azotobactor 2} I A 17 s T 719
) G AR 53 FAskL f7]Ee] Wi ofF =R
(o, Falrae} gfRHoh& A7t EMREe] F3A v
AE-2] A= Rhodopseudomonas palustris} Rhodobacter
sphaeroides7} )T}

2.1.4. 541

EoF Holuh wkEE P10l 2o A At} w3019 S
s 7R mPAER AR 22 Ae AP Wojrt
] AJ7geiet. A 5,00004F2] WAdte] ERIHEE 1 F
2/301d0] Streptomyces sp. ol <5511, EMOV= Streptomyces
albus £} Streptomyces griseuss ] At =2 7}
22 A EAds AT 1 et st 3

3 TR AFRY FAL Alsle] T 489 VA4S

o
o] 7] & e W

2.1.5. AlA3lF

AREe] e R GA B Qs gl woR ans) g
AR} A vh ThEth AP Solls el Qo
EM UW¢] F5+0 Aspergillus oryzae?} Mucor hiemalis
A2 F8uNEE Wt 53], Aspergillus oryzae "5
Gakshs Aes o] mhdelut oo Azl 2l
7l wWEA Zallete] g, olAHER, v
s ofe 7 A ddEde st FEmdEe] T4
= v, =S Adeh, fellee] Ads HAE

_g*Agriculture
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- Purification of
waste water

- Production of
fermented organic
compost - Oil degradation

- Fermentation of
food waste

- Pest and disease

prevention - Suppression of

cancer and aging

- High quality and - Relief of sick

high yield house syndrome
- Odor removal of - Improvement of
cage and fishery living environment

Fig. 1. Application fields of EM.
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2.2. EM 9] o] E.of (Fig. 2)(Table 2)

221 FY-9Y

&9 ol Slojd EME 9] dul= AEe Fee T
7M7) mIBEES] TS ST Al EM 9
T4 AT ok AT vE e dsat
= Fal A=l dYeTE Awsta Ade &Y (7).
EM-8-<to]] 8k v|AE-2 Table 13} o] FA] 5714 w4
=R o]FofA Qlt}. o] MEe S AV Es Wallst
AA rksEAe Adsto] BEoke] st SHiMA
F719°%5°] 7Fsdr Ao LA it [3,8].

MEEE WH e WESE W Aot S0t AL
uEdE S sz wsemwn AR
T
P A g
NS P wasuzsy
HES) -
oS g kil
= %NBA - Ps 7B A E
LY {IF ST -1
43w S0 23 Azt
Of gL . AR F 254 — JIBHA @2
. =0 P 718 Aol A
o T
AEBINgeTY REORUALSHEPAS

Fig. 2. Biological control principle using microbial oil degradation
with an example of the Exxon Valdez accident (Joongang I1bo).

Kinjoi= f71&°l EMS 5¢ &<t Azlste] Aake opn]
AR RS EME APl k& ARt AEe] s
SIS [9]. BESE EMS EYolu 215 Qlof| BAREe =
A BRI EY AAAu| RS 7t Skt sk
4] Ruinen> 2= ¢ oA 2417 vhgg|olE 29k
31 [10], Pati®} Guptai= 21 & o] A1y uhe|g]o}
7} A5 kS et B st [11-13]. 18y 2HE
T 2Bl glojA] EMO] A82FF Bad a2t
Bugru g&ko] gl A =k BarEar U} [6,14-20].
7 BAE HU o2 EMS o83 AaF W AR
Al A9k A5 vl o (Table 3) & T
°7 Qg £H|Fe] Ao e} 1ol og HAAA gyt &
Ao e [21].

2.2.2. 23F- 23

7153 o8] Al 5870l EM aE IS FAsie] 4o
Fo=A Ao tigt WiETtel S Sk 1Sk
AT T AT B} HARES 20lal S-S IAA
AEe 7HE =Y 7 A [22,23]. B3 EM 249
Aol -5k - A Alate] 712 djellA] A=
a7kt el ofF =2Q1 vk, AA, 735 S
Ho R slo] FABPAA FAY, Z2I|%) YAk, AxAb
= 953 AAStY BT =1 WSS Ad 2w
ol 3}5+=} hydrogen sulfide, mercaptan % A7 g}
olgdA At Fo] AW A WS Ak
AEYAE SomHN WUE AROME 7S A4
71 = Stk [22]. F=E7kel s} #pAgof| A A=

g 27171 918l AbRe] HolE HAslshAY Al
| A7HAE Yol o3 s AdFs TdHoR
A7l T SR oS AT AR,
S, v, AESAEHGAE ARSIl oL, H
o= WAEA AHEAS AAT 5= = PIAEAA (o,
EM)U S5 aiAAE d7Fghomm dojEe] Pl
EE % Al AAT = s AHeialo] AlRo] &Y
w31 Qlt} [23-25]. EM <] B3 Al 2717k 1 pm
AER Al 0] o] 1] X e HRE TH
3 Qe o] AR (EAS Eeeta QAN AlEeta)
Al FEPe) 5o 2Rk g dids] geido] 9l
T o A thdRE EFeit) o= Z1Eolu o Ft

2 19

N

EY=E} Hofo] TNFEEA £ A AL gk
ool o] 57N Wl YA At Aol 5
oft} ol A|9] qhrtfolit obit o) LTS A%
3] AAsl] f71eREe Holw Frlel +AE $ @
o). Jejme Agde] A k] A5 TFesh sl 4
AN G 5 glom 2RO B FUAA 4E
s98 Sagskass SosAIT 2],

2.2.3. B4

okl EME a3}, o=FAIA, e, 524
2g719] 7 |Eu]ste] o] 8- 5 QIS Wt o} o}y
oF 745 A e Ao AMPTIT ool AMgE
Utk AL A skl 71 AR 30 QIS @
7}k skl ol EaA Elshs 71e W dddFel 9
3l 2] Yot T2 o ® ot ARl XA EM
W FER Zas vheo] skl Faletol A eHs 35
sIlaL, Beekre] fFo® s o AlFe] Al
T Agslkr Y el EM Ea s A oR F]let
of BT [26]. T A [27], LA 9F T
U sk 7H] ARSE] 3o ® EMS o]8ste] A
= /WdstaL ofHE AASe] ¥g Aike Alzskal k.
Rashid= & 319 @ Q=43 S A8 slel
EM 3} 717-2]7t (duckweed)& A 2latl=d] =gk -5
R} Yol A (ammonium nitrogen), 91 (phosphorous),
-, AESH] Ao (BOD) ¥ tidwtrt 3 &
F43] #Ags B3t [28]. Szymanski 2} Patterson> EM
= Agslo] ARlEoR @ F3E (septic tank)olx] ik
= sl A7) HaE HARAIR o 24 de] digk oF
FaFe o3l 7he/dS H32m [29], Okudai= Gushikawa
Al =X e EM AElete] ofdteh= 2 714 pH,
BOD (biological oxygen demand), COD (chemical oxygen
demand), ¥ 113= (suspended solids), 248} 919 F&
5 717} S48k = UlE (primary tank) ¥ H] w3}
EM 2] (second pond)3}©] o2t & (third pond)2] pH+=
7.63 (HNZ1), 7.00 (EM 22, 7.06 (oZholqlar, o8}
BOD 5°] B 7l o]t Jit=2] fhas
Aoz mgEe] o]l 7IQlel Askd E3 A2d &
A& HIEE o] A (Lol9f BErlE)S Auleiis 75
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2129 71, 9] =, FA, eI # S22 (chlorophyll)€]
ol St 18]al 4 AE =l EM (100 g
of EM-X and EM-X ceramics per 100 liters water)S *2]
S A 38l Q2lo] AARES ERIsISIT [30]. ZelolAok
A= AEERQ NS S8l Sl digt 14jo] 7H A%
Q1 @42kal o917 EM technology & ©]-83to] 2714
off 2231 glom [31], o12ist EM #-8ll thélo] Higa
= EMO] Ay W oUA|&52] #3delx] EMS] &4t
sy ¥ AFAkslg-S vl gho =4 S| Fash
Ads & 4 e APsiiY [32].

s SARe] Fekal JET Faste] 5 -
Al sl A e] FE-st skt e Adskal RAslof &
QA ulite] kst Fedo] v Fztwa Qluk
e, SEube Ajke FHE o R Fadkar EHabeh v
o AAE 2 =& Sl - s Sk
o5 Auks 88k AgEe] Apdsietoz Hdute] ogt
B AfandAlo] X|&A 0% FThE a1 Qlom @ Akl
o] FEE HxF thFskE 1 = FA0l At Lee 52
2007 129 79 2 AMaliet BiohEE sfetel] Aul ol
T3 AA 1496 B A gmo] A9 E (Hebei
Sprit)’ 27} A3 A% 19 13 800 =5 s #el
I FE3HA 12,547 kl€] A7t 2= At 2dst
Pe o, dF 7= FlE & AsElE 2 Al f-8
nAdES Agste] A FellE S5t A=A A B
gl 59 wES Fsishs dieks AASISIT [33]. AR
1989 3¢ 341 Exxon Valdez® QAL @A w]=
A ATl A= olefst WhHo] a3lE Wkt vlar SR
34 (EPA) 715 wdll Alte Folehal Al A & 5 2
2, Q13 7He oJOFR-S- ok 120 kmell ¥, 5~101d A
= 7% wEllE 2~5d whell FEgk o % Haskar Qi
(Fig. 3). ) 2xel)7] Aol AQ¥= st n]-g-3} vij=]
R 7S o YAl i Aol 221521719 A%
AelE 3 ekl 9 ARl a8 Ad)7] ZAY
AL QElA wi- FQsith 53] SAE2EV = A7
A2l B st ) Bato] oz 9] w2 gl
o] Har Qe Huk ofe} migA] HEre] o A
ol Rajjsie] oS frdelar vig g xHEleks 4o
7 4= ek o9} 2 Aede] S dldsh] el A
of ot En|sht AlEslE Alggo] A= 3tk EM
ol H7p} 2¥E 2 d719] w8l W EN|skE SXAITItH=
AT A7} BaE T} [34,35]. PE] KanirlE 45
275 EMOE aAA BH)E B 7R AR
s oS Hol 82 sPale] uljptel| SefTe] uj
AR St QFo] @ AEA Y} oFE AASITT [36].
B71% Al SAEN 7S EMOR TaAF
A|ego] ARS ARt 2SR A7 7F 1= Fulshd
FE7F7E AE T o] gokie] TR E7] wiiel
Aol 7b MASHA] et SAEA A7 e EMOE W
A7 olest ZAHo] BliA]7] wel AFolE ARE
T T} [37]. ©] ol ST oFEY] 5 ofe] A
do7)=d], olof thdt oo HES

S AEE 0 &8,

A2, 2 E) ABEEEM Aleb] 9o S Hrtst
H A AST0) Qo) B0l IEUYE| = H|Eg 4=
A 52, AAsI] HH s FAMES 248 =
= ST} [38].

2.2.4. o}

22.4.1. EM-X0] 28+ 33122 (Table 3) [39]
i AR dr Y T Aol A Ao 1A
o] 3R NEgsto] AlshA] &t Rt Es] 3t
o} REERS doitty A Sl olest AksEA
< AASHE B4R @AksAl= QA Yol AFAA o= EA)
sh= A} eelA Folsf = FoE s ¢ Qe
A jel] AkA# 07 EAllsh= ks 2= 2iksEA]
784> (SOD, superoxide dismutase), 7FEEFo1A] (catalase),
SFERA]2 HSAITHA (glutathione peroxidase) 52| &4~
o} @A} (uric acid), E]FH! (bilirubin) 5°] Jom 24
oA o) == A 02 HIENI (vitamin) A, C, E, B-71=
€l (carotene) ¥} P|U|E Foll= AEE (selenium)©] T
ojtt. 2FollA Folsl = FASHAY] UFOE, EM-X
= 7heebA] ok A, slajol, szl hkt, Gl A
nAAES HEst] HaA $F vBES AAS dAkst
ROt EM-X= 4070 o7Fe] vl (FAtst=H <l
flavonoids, kaempferol, panaxin, quercetin, lycopene,
oryzanolum, ascorbic acid, tocopherol, ubiquinone)¥} 2]
EMJE4 (nucleotide, peptide 2} nicotinamide mononucleotide,
nicotinamide adenine dinucleotide, L-alanine, L-glutamine
3} 28 amino acid)® T %™ [39,40], S0} A ollA
TEE OlEH Ja Y Folrt.

Higa 5= oF, 1S}, Qie, ¥4, thekst ¢ef=], st
=2l I, olo)=, A W v A A gk EM-X
AR AIRFSIAET] [41], AR o] d ARk THEoh=
kSt A7) &J8) Fololl o]FoiA|aL Qitk. 11 o= EM
o] 242l EM-X2E MDA-MB231 breast cancer cell line
3} K-562 chronic myelogeneous leukaemia cell lines®l] *]2]
S5 [42], EM-X2 7} Hep3B hepatocellular carcinoma (HCC)
cell line¥} KGla acute myelogenous leukaemia (AmL) cell
lineo X APEAES: FriesiA] ARES] Sa1& Bhe d [43]
5E 5 5 otk 28 EM-XE F 9k 2ake]e] g3 )
superoxide dismutase®] FEEF7HAH SANAE AlAS)H
I W1 eE 2ETe RN AYS AT AT E
31 [44]8), EM-XE Foll A1%4 02 A2)ehd N-methyl-
D-aspartate © ZFE] W AAAEZE BEE 4 vk A
K17} Qlt} [45]. tlEo], ARHARl AEH A= Tt AT
HE8-S- T AISH= chemokine interleukin-8 (IL-8)& AJ/J3h=
Foa Lol ke s S%Ix71tt. Human alveolar
epithelial cells (A549)°ll EM-X (100 uL/mL)%E * 2|3}
kel o] 71e/dS BTt [46]. Aruoma 58] el A]
EM-XE 2|3t 74-9-2] CD (conjugated dienes) %t 4
2t -2} nlaste] A= 27%, FellAE 19%2)
s WSl oL S5FER|23 o-tocopherol> 1A 3k wF
A eFk} [47]. Ke's- mouse$} ratol] EM-XE 774 Fo{3}
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o] 3459218 (acute toxicity test), THI5dA1E (chronic
toxicity test), =AW 5 (mutagenic test)E FAFSFT,
AEOE EM-XE F=°l 47 Folsh= Aol =Ao] glo]
btk A7 EIE A3l [48]. BEFE, Ke 5+ ratsol]
EM-XE Azlste] athys Asads AEsglt =tk
o =22 74 (bone loss) 9t =32249] vlAMlT-2= Aghoe
= o] okstel =0 fJYo] Ttk AAIARl =4
Ago|h EM-XE A2ldhda AA1E F7F EM-XE #2]s)
A ok A Al AR = UEVF O =30 [49].

Table 3. Comparison of major results between conventional and
EM farming [21]

Source Varieties Yield Management Cost Labor input
(kg/0.1 ha) (won/0.1 ha) (hr/0.1 ha)

Rice CF 518 (100) 228,147 (100)  31.1(100)
EM farming 575 (111) 216,000 (95)  35.9 (115)

Cucumber CF 17,599 (100) 8,884,975 (100) 1040.0 (100)
EM farming 12,535 (71) 6,835,000 (77) 1166.0 (112)

Tomato CF 6,941 (100) 2,852,367 (100) 6606.0 (100)
EM farming 7,866 (113) 3,499,000 (123) 774.0 (117)

Lett CF 3,669 (100) 1,429,483 (100) 435.0 (100)
U EM farming 3,600 (98) 1,498,000 (95) 505.0 (116)
Melon CF 3,380 (100) 2,467,000 (100) 284.3 (100)
EM farming 3,258 (96) 3,981,000 (161) 303.0 (107)

Red CF 234 (100) 396,000 (100) 218.0 (100)
pepper EM farming 208 (89) 602,000 (152) 245.0(112)
Pear CF 2,471 (100) 1,256,944 (100) 314.6 (100)
EM farming 2,250 (91)  1,142,422(91) 167.4(53)

*Note: CF means Conventional Farming.

Table 4. Analysis of antioxidant components of EM-X [39]
(Values for 100 g of sample)

Test item Test result
Carotene 0.34 mg
Retinol 0.21 pg
Vitamin A effect 0 IU
Vitamin B1 0.70 mg
Vitamin B2 0.54 mg
Vitamin B6 1.74 mg
Vitamin 12 0.2 pg
Vitamin C 1.6 mg
Vitamin D 0.002 pg
Vitamin E 6.1 mg
Vitamin K 0.004 mg
y-oryzanol ND
Lycopene 0 mg
Fructose 0.6 mg
Glucose 0.4 mg
Niacin 52 mg
Folic acid 23ug
Inositol 0 mg

*Test method: JIS556.

3.28

EM-2 Effective Microorganisms2] ™z|ax5 ® 2A}=
TEdES St YR oE EM 892 g%, ikt
FES ARt AR, AP T 8001 F2 nIgER Y]
o 1) Y dHelM= EMEae] ok frn]|=et 7]
Hu|o] ARgo® R vergo® A AE 4 Qo
Fok] tIAE WESE S 7 Qs Wk o2} Eok
Mo R Aol 7hsetar 3o s gt 2) A
3} oJof = Al -850 EMS 371shd 7153 o
o W wpBEel sk udo] Srtska S3o] ot
e}, w3, 715 29k o e oFFAIAS) s ew
713 o 70 e SIANA HAREE E0lAL VS B
= EMEEAA f71ER]E 510l o]8& == it 3) 84
M= 4 st o= AA, f el 55 AEel A
s, 22 2719 E s EM da iy 7] E 8]
AR, 28] AR ekslE =RE 4 itk 4) 2Jst
= EM-X7F QUA W Edako] AR weste} oF U]
of Bt gt qle= AoR Histkal Qlrt

AR =] Z; A A 7HQ1E- EMANEIY thglat A
Alste] EMell st A8 A1 JRE dof A gge| o]&-
sto] 341 avE Bal glow, =g tistelx= &
A, S, AL, 014, #3928} Hofeld EM ¥HA A
7F @A o] FojA 1 AdE st ik ey
5 EM O] 38291 ALk i 9Ist -85 flelA= EM
Alell gk Z3ueF BaRs 7o ® sk A el
STHA 18, AR 8ol W EM &l ot HiIFUS
o] 71 A7 B Eeg Zlojth
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