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The aim of this study was to evaluate the clinical efficacy and safety of fermented medicinal herbs.
A search of the China National Knowledge Infrastructure (CNKI), PubMed databases and Korean
Journal of Oriental Medicine in 2000-2011 located 11 randomized controlled trials (RCTs) that inves-
tigated the clinical efficacy of fermented medicinal herbs. Domestic RCTs reported clinical efficacy on
improvement of immune responses and clinical safety on usage of fermented medicinal herbs in sub-
jects suffering from cerebral hemodynamics. Countries other than Chinareported studies on the cause
of esophageal cancer and on local inflammatory reactions. In China, studies were reported on the ef-
fectiveness of fermented medicinal herbs on scapulohumeral periarthritis of the stasis type, chronic
superficial gastritis, dysuria induced by benign prostatic hyperplasia of deficiency of kidney yang, dia-
betic nephropathy, essential hypertension, and benign prostate hyperplasia. These results indicate that
fermented medicinal herbs have obvious clinical effects in some diseases and no adverse reactions.
Therefore, we need to initiate more fermentation research with useful bacteria, fungi, and mushrooms
to produce fermented medicinal herbs. Both governments and research authorities should focus on re-
search involving fermentation of medicinal herbs.
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Was the method used to generate the sequence of randomization described and was it appropriate (e.g., 0/1

table of random numbers, computer generated)?

Was the study described as double-blind? 0/1
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Peduct 1 .point if the .method used to generate the sequence of. randomization.was descril.)ed but was 0/1

inappropriate (e.g., patients were allocated alternatively or according to date of birth or hospital number).

Deduct 1 point if the study was described as double-blind but the method of blinding was inappropriate 0/1

(e.g., comparison of tablet vs. injection with no double dummy).

In quality of study, 0-2 point is poor, 3-4 point is good and 5 point is excellent.
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FPaper identified from search
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titles and abstracts (n=364)
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‘ Case series (n=5)

- Cross—sectional study (n=1)

v * Controlled trials (n=4)
Paper retrieved for further

evaluation (n=0)

l

Paper included
-RCT (n=11)

Fig. 1. Flow chart for literatural searching related to fermented medicinal herbs.

Table 2. Microorganisms used in fermentation of medicinal herbs

Classes Usage No.

Fermentation Microorganisms

14 Aspergillus sp., A flavus, A. fumigatus, A. niger5), A. oryzae6)*
3 Monascus sp.(2), M. pilasus
Fungi 37 3 Rhizopus sp., R. oligasporus, R. oryzae
17 Absidia sp., Acremonium sp., Baeuveria amorpha, B. bassiana, Chaetomium globosum, Endoplytic Fungi6),
Fusarium sp., Mucor sp., Myrothecium roridum, Nomuraea prasina, Rhizoctonia leguminicola, Trichoderma sp.
19 Bacillus sp.(7), B. subtilis8), B. coagulans, B. lichenifornus, B. mesentericus, B. pumnilus
6  Bifidobacterium sp.(2), B. lactis, B. longum(2)
2 Lactobacillus sp.(3), L acidophilus2), L brevis2), L caseid), L fermentum(3), L gasseri, L. paracasej L.
pentosusd), L plantarum(6), L rhamnosus
Bacteria 87 5  Leuconostac sp., L. argentinum, L carnosum, L. citreum, L fallax
Acetobacter aceti, Clostridium butyricum, Gluconobacter cerinus, G. oxydans, Lactococcus confusus, Pedicocus
21 sp., Staphylococcus sp., Streptococcus sp., S. faecalis, Weissella cibana, W. hanii, Acetic acid bacteria2), Lactic
acid bacteria6), Marine bacteria, Photosynthetic bacteria
7 Actinomyces sp., Streptomyces sp.(2), Marine actinomycetes sp.(3), Marine Streptomyces sp.
30  Saccharomyces boulardi, S. cerevisiaq14), S. paradoxus, alcholic yeast(14)
veast 34 4 Aureobasidium pullulans2), Hansenula anomala, Kluveromyces lactis, Schizosaccharomyces pombe
54 Gatapillar fungus(2), Cardyceps sp.(13), C. dcadae C gummi, C. gunnii, C. kyushuensis, C. nulitaris4), C
sinensis(19), C. sobolifera, Paecilomyces sp.(3), P. gunnii, P. hepiali2), P. japonica4), P. militaris
62 Ganoderma sp.(4), G applanatum(2), G, atrumy G. lucidum(45), G. sinensq3), Gloeostereum incarnatum(5),
Hirsutella sinensis(2)
7 Phellinus igniarius(3), P. linteus(3), P. yucatanensis
Agaricus brasiliensis4), Antrodia camphorata4), Auricularia auricula2), Coprinus comatus(3), Cryptoporus
Mushroom 207 volvatus(2), Grifola frondosa5), Hericium erinaceus(2), Inonotus obliquus(4), Laetiporus sulphureus(2), Lentinus
72 edodes4), Pleurotus ostreatus(2), Polypor laetiporus(3), Poria cocas(6), Schizophyllum commune3), Shiraia sp.,
S. bambusicola5), Trametes cinnabarina2), T. robiniophila5), T. versatillis, T. versicolor, Coriolus unicolon2),
C versicolor, Tremella aurantialba4), T. fuciformis, Tricholoma matsutake(3)
Cantharellus  cibarius, Flammulina velutipes, Laricifomes officinalis, Lyophyllum ulmarium, Marasmius
12 androsaceus, Pestalotigpsis zonata, Pholiota adiposa, Pleurotus ferulae Folyporus umbellatus, Pycnoporus

cinnabarius, Tripterygium wilfordii, Xylaria sp.

*Numbering in parenthesis indicates numbers of microorganism used in fermentation of medicinal herbs.
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Medicinal Herbs Strains Fermentation Conditions Reference
Acanthopanax sessiliflorum Seeman Lactic acid bacteria 30~32C for 30 days 6
Pear Yeast 23~25T for 4~5 days, anaerobic 14
Aspergillus oryzae Pre-culture

Rice - 10
Phellinus linteus 25C for additional 11 days

Acarus gramineus Nuruk - 28
Tricholoma matsutake/ Cordyceps sp. 24°C for 7 days, aerobic in the dark

Medicinal herbs

Lactic acid bacteria/Yeast

17
24C for additional 36~48 hrs

Artemisia princeps Pamp. var. arfentlis Hara

Saccharomyces cerevisiae

30C for 4 days after enzyme reaction 7

Carvus elaphus sibericus Bacillus sp.

37C for 30 hrs 23

Artemisia princeps Pamp. var. arfentlis Hara

Saccharomyces cerevisiae

30T for 4 days after enzyme reaction 33

Astragalus membranaceus BUNGE, Liriope
Platyphylla WANG et TANG, Lonicera

Jjaponica Thunb., Opuntia sp., Platycodon  Lactobacillus casei 37C for 12 hrs at 180 rpm 34
grandiflorum A. DC, Houttuynia cordata

Thunb., Salvia miltiorrhiza Bunge

Morus alba L. Aspergillus oryzae 48 hrs at room temperature 30
Wuji powder Lactobacillus fermentum 37°C for 48 hrs, aerobic 38
Yukmijiwhang-tang Lactobacillus gasseri 37C for 48 hrs, aerobic 29
Ssanghwa-Tang Ganoderma sp. 25T for 30 days at 80% humidity 29
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Table 4. Characteristics of efficacy studies with fermented
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Conditions Study design .
Sample size Quality score Experimental Intergroup
. [Jadad score], Treatment Main outcomes .
(Randomised/ allocation (Regimen) difference
analysed) concealment &
1. local inflammatory reaction 1. p<0.001 in favor of both group
(erythema, induration, 2. Mistletoe lectin antibody : >0.05 in favor
. swelling, pruritus, pain, of both group eosinophils : p=0.05 in
LOCEE infla d E)lry IQuS (fermented and heat) treatment group with case of dose range
reactions ant oer 0/Y aqueous extracts of <1 mg neutrophiles : £>0.05 in favor both
}f; rgg;"zir) oak mistletoe) 2. blood parameter group CD3/25 : p<0.008 in favor both
(Mistletoe-lectin antibody, group with case of dose range 1-2 mg
eosinophils, neutrophiles, CD8/38 : p<0.02 in favor both group with
CD3/25, CD8/38) case of dose range 1-2 mg
Oesopagus cancer 1. p=0.045 in male
e 0/N non-chewer oespagus cancer 2. <0001 in female
1. cerebrovascular reactivity L 003 n f‘avor‘of FKRG group at 2 hr
. after administration
Cerebral fermented Korean 2. mean blood flow velocity 7 1o sienificant
hemodynamics 1/Y red ginseng extracts 3. mean blood pressure ' gmf
3. no significant
10 (FKRG) 4. heart rate 4 1o significant
> PETCO; 5. p<0.05 in favor of FKRG group
1 TNFa 1. p<0.001 in favor of both group
B-glucan tablet two ) 2. p<0.05 in favor of control group
Imumune system 3/Y tablets per oral for 2 INFa 3. p<0.01 in favor of [-glucan tablet group,
56 (28/28) 3. IL-2 .
4weeks 4 T4 <005 in favor of control group
i 4. p<0.05 in favor of B-glucan tablet group
Scapulohumeral moxibustion cream
S . of fermented . 0409 .
periarthritis of stasis O/N traditional Chinese total efficiency treat;ment group: 94.0% and control group :
type medicine and 68.0% (p0.05)
100 (50/50) acupuncture
moxibustion cream 1. epigastric fullness
Chronic superficial 2. gastric abcess 1. p<0.01 in favor of treatment group
o of fermented . .
gastritis 0/N traditional Chinese 3. change in total score of 2. p<0.01 in favor of control group
80 (40/40) . symptom and total 3. p0.05 in favor of both group
medicine .
efficiency
o 1. I-PSS .
Dysuria induced by 1. p<0.01 in favor of treatment group
benign prostatic fermented aconite g TcM syndliome s;lore " 2. p<0.01 in favor of treatment group
hyperplasia of 2/Y cake-separated ’ Q;nax (maximum flow rate 3. p<0.01 in favor of treatment group
deficiency of kidney (3/Y) moxibustion at 4 I?V; r(gllgi der residual urine 4. <001 in favor of treatment group
yang Guanyuan(CV4) ’ volume) 5. p0.05 (treatment group is 83.0%, control
% (47/46) 5. total efficiency group is 63.0%)
Diabeti 1. UAER 1. <05 in favor of treatment group
N hi fh 1/N fermented Cardyeers 2. SCr 2. <05 in favor of treatment group
P 6(())pa Y sinensisty powder 3. BUN 3. p<05 in favor of treatment group
4. 24 hr urinary albumin 4. p<.05 in favor of treatment group
Essential 1. Ua 1. p<0.05 in favor of treatment group
hypertension 1/N fir;:g;al C?V%Z? 2. Tg 2. p0.05 in favor of treatment group
84 (48/36) St 3. HDL-cholesterol 3. p0.01 in favor of treatment group
acupoint application
Benign prostate 1/N therapy with cream 1. I-PSS 1. p<0.05 in favor of both group
hyperplasia 2/ of fermented 2. Qmax 2. p<0.05 in favor of both group
90 (45/45) @/N) traditional Chinese 3. PVR 3. p<0.05 in favor of both group
medicine
Chronic LBV a group: O wine 1 ALT 1L g(;);ugl favor of A group compared to
1/N capsule and Bailing 2hypodynamia, :
330 (110/110/110) capsule hypochondriac pain 2. p<0.05 in favor of A group compared to

B group
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