
INTRODUCTION

Kampo treatment is widely used in modern Japanese medicine, as 
reported treating Glioma on the journal1). In Kampo treatment using cut 
crude drugs, for its long-term feasibility it would be desirable to ensure 
supply of drugs of consistent quality and with the same medical effects. 
However, since these crude drugs are natural products, that may not be a 
realistic aim. Therefore, quality evaluation and assurance are of utmost 
importance.

Many reports exist on methods for the scientific evaluation of crude 
drug quality. Those methods include: quantification of crude drugs’ 
ingredients; species identification by genetic analysis2), Multi-
component simultaneous analysis by 3D-HPLC3), quality evaluation of 
crude drugs by means of colorimeter4,5), evaluation of the taste of 
Kampo formulae by taste-sensing system6), quality evaluation of crude 
drugs by means of odor sensor7) metabolome analysis based on LC/MS8). 
However, none of these methods is used in the Japanese Pharmacopoeia 
to assess the quality of crude drugs and it would certainly not be easy to 
use these methods in regular clinical practice. It is desirable for Kampo 
doctors even in modest practices to be able to assess drug quality in 
order to maintain consistency of treatment, and the unfortunate reality is 
that these methods are not at the present time a practical means to do 

this. As a result, practitioners generally rely on their own five senses 
(sight, hearing, touch, taste, and smell). Since there is no generally 
agreed standard, there can be little confidence for any given medical 
institution that it is carrying out sound or reliable quality evaluation.

One mitigating factor in this problematic situation is that the cut 
crude drugs used in medical institutions generally conform to the stan-
dards of The Japanese Pharmacopoeia. Thus, it can be assumed that they 
have a certain level of quality. However, since the quality criteria are 
sometimes rather vague, conformity with the pharmacopeia's standards 
alone is not a guarantee of uniformity.

Pharmaceutical companies that sel1 cut crude drugs carry out tests 
t o check compl i ance w i th t he s t anda rds o f The J apanese 
Pharmacopoeia. Stipulated tests include, depending on each drug's char-
acteristics, microscopic examination, purity, ingredient amount, essen-
tial oi1 content, and extract content. The pharmaceutical company car-
ries out these tests on each lot and creates a report on the results (a test 
table).

The cut crude drug products sold by pharmaceutical companies 
carry the lot number on the packaging, and users can be assured that 
drugs from the same lot wil1 have the same materials and be of the 
same quality. Pharmaceutical companies provide the test table for each 
lot to medical institutions on request. A few times a year, when a new 
lot comes out, it is necessary to carry out quality evaluations and choose 
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drug products accordingly (Fig. 1).
In the present study, we investigated fluctuations in ingredient 

amount in Moutan Bark and Phellodendron Bark used in clinical prac-
tice, with a view to establishing an easy and objective method of quality 
evaluation.

METHODS

We inspected the test tables for the Moutan Bark and Phellodendron 
Bark purchased by Kitasato University Oriental Medicine Research 
Center (our facility) between 2002 and 2006 for the recorded ingredient 
amounts, and checked the changes from lot to lot.

Referring to the Japanese Pharmacopoeia 14th edition (March 30, 
2001, The MHLW Ministerial Notification No. 111; hereafter JP XIV)9), 
the edition current at that time, for the relevant standards, we also per-
formed analytical tests according to the stipulations of JP XIV. We plot-
ted the ingredient amount (hereafter, measured value) of each lot of 
Moutan Bark (paeonol) and each lot of Phellodendron Bark (berberine 
chloride) purchased during the relevant period on a time series and cal-
culated the average value and standard deviation. We then calculated 
Standard deviation ÷ Average value to derive a fluctuation index.

We also measured any differences between measured values and the 
ingredient amounts stipulated by JPXIV. 

The Moutan Bark and Phellodendron Bark used in the period of 
investigation were from Tochimoto Tenkaido Co.,Ltd.

RESULTS

MoutanBark
JP XIV stipulates that Moutan Bark must contain not less than 1% 

of paeonol. As shown in Fig. 2, the average value recorded in the sam-
ples was 2.11 %. Thus, our facility had been using crude drugs where 
the ingredient amount was around double that specified in JP XIV. The 
standard deviation was 0.4 and the fluctuation index was 0.19. The mea-
sured value was also 2.1 times that prescribed in JP XIV.

If we exclude Column 1, where the amount of paeonol is especially 
high, from the results, the average value comes down to 1.95% (Fig. 2), 
and the standard deviation to 0.13. The fluctuation index declines from 
0.19 to 0.07.

Phellodendron Bark
JP XIV states that Phellodendron Bark must contain at least 1.2% of 

berberine chloride. The lots that we had been using had an average 
value of 4.11% berberine chloride content (Fig. 3). The standard devia-
tion was 0.70 and the fluctuation index was 0.17. The measured value 
was 3.4 times that of the JP XIV stipulated value.

As with Moutan Bark, if we exclude the outlier in Column 1, the 
average value was 3.84% with a standard deviation of 0.4 (Fig. 3), with 
the fluctuation index declining from 0.17 to 0.1.

DISCUSSION

The amount of the specified ingredient was much higher in some 
lots than others. The fluctuation index of both Moutan Bark and 
Phellodendron Bark declined to 0.1 when excluding Colurnn 1 from the 
analysis. That is, the lot represented in Column 1 had much larger ingre-
dient amounts than the others. From the point of view of sustainability 
of Kampo treatment, it would be difficult to say that a consistent supply 
of crude drugs in terms of quality and medicinal effect has been 
ensured. We tried to work out how this happened with a view to pre-
venting similar inconsistencies in the future.

 The majority of the Moutan Bark supplied to the Japanese market 
comes from China's Anhui Province and is of the highest grade. This 
was also true of all the lots in the current investigation, so the inconsis-
tencies could not have been due to differing provenances of the crude 
drugs.

Moutan Bark is graded according to its thickness and length and 
state of its surface. Plants where the central part of the root is thick and 
long are considered to be high grade, while those that are bent or broken 
or thin are given a low grade. Our facility always uses the same grade, 
so difference in grade also does not appear to be the cause of inconsis-
tencies.

The paeonol contained in Moutan Bark (Paeonia suffruticosa 
Andrews) is distributed unevenly. It is present in especially high 
amounts in the periderm and in the innermost part of the cortex near the 
cambium. There is also a tendency for paeonol to be abundant in the 
thin parts of the root, but it has also been reported that it tends to be 
abundant in parts near the rhizoma where the periderm has developed10).

In general, specimens with needle crystals visible on the exterior 
and in the interior are considered to be of high quality. These crystals 
are composed of paeonol11). Therefore, it is possible to confirm the qual-
ity of Moutan Bark visual1y.

For the Phellodendron Bark, the number of lots in the period of this 
study was small, with only about one lot a year. This has the advantage 
that it is possible to ensure a consistent supply over the course of about 
a year. However, we found that inconsistencies between lots were large 
in terms of berberine chloride content.

P. amurense and P. chinense are distributed across various parts of 
China, while only P. amurense can be found in Japan. According to 
Kamimura et al., the P. chinense originating from Hunan and Sichuan 
provinces has a Berberine Chloride content of 3.72 .14% (n = 4) and P. 
amurense from Japan has a Berberine Chloride content of 3.45 .69% (n 
= 5). This difference is not significant, but Japanese Phellodendron has 
higher jatrorrhizine and palmatine content than that from China (3.4 
times higher and 6.5 times higher, respectively), differences which are 
statistically significant11).

The lots used in the present study both originate from Shikoku, 

Figure 1: How to select, deliver, and control quality of cut crude 
drugs products.

Figure 2: Fluctuation of Paeonol amount in Moutan Bark
 --- -- : average value
 ...... : average value excluding Column1;
 ------- : minimum amount stipulated in JP XIV
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Japan, and therefore differences in the lots cannot be ascribed to geo-
graphic provenance. However, in clinical practice, using crude drugs of 
defined geographic provenance and botanic origin would seem to be a 
wise measure in the attempt to restrict fluctuations in ingredient amount 
to the extent possible.

Phellodendron Bark is the bark of Phellodendron amurense from 
which the periderm has been removed. Berberine is concentrated in the 
lower parts of the tree more than the upper parts. It has also been report-
ed that north-facing trees tend to contain slightly more berberine than 
south-facing ones12).

Researching saponin amounts in different parts of Bupleurum Root, 
Terauchi et al. reported that the root is divided into main root, lateral 
root, and fibrous root, and that the main root is further divided into 
upper, middle, and lower parts. Saponins were most abundant in lateral 
roots, followed by the lower main root, fibrous roots, central main root, 
and upper main root13). Thus, distribution of ingredients through the 
plant parts used as medicine is another factor that may need to be con-
sidered.

The ability to use the same lot, with stable quality, over a long peri-
od of time contributes to the consistency of treatment with Kampo med-
icine from week to week and month to month. However, when a new lot 
is used, it is clear that there is no guarantee against the possibility of an 
outlier lot where the quality and effects may be greatly different from 
other lots. This constitutes a risk in terms of consistency of treatment.

The different lots of the crude drugs studied were all of the same 
origin and from the same provider. It seems clear that there are some 
differences in the raw materials. The JP XIV-stipulated ingredients may 
be liable to distribute unevenly through the epidermis, meaning that 
even small changes in the exact parts used may lead to greatly fluctuat-
ing ingredient amounts.

CONCLUSION

Using test tables provided with cut crude drugs used in our clinical 
practice, we found that ingredient amounts fluctuated greatly between 
lots. It is possible that similar results would be found with other crude 
drugs. Since crude drugs are natural products, it is not practical to 
demand the kind of uniformity expected of chemically synthesized 
products, but it may be desirable to have standards that are more rigor-
ous than the current ones. The findings of this research show that con-
sistency of Kampo treatment cannot be guaranteed in the present situa-

tion where the quality of cut drugs may fluctuate greatly. This points to 
the need to establish a quality evaluation method that can be easily 
applied in clinical practice based on the characteristics of crude drugs. 
Furthermore, we will continue to investigate and study other crude 
drugs as well.
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