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ANALYSIS OF Cistanche deserticola BY
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Abstract ; In the present study, mid-infrared spectroscopy( MIR) was attempted to apply for quality evaluation of C. deserti-
cola. First of all, IR spectra of the herbal sample and its 3 main extracts including PeGs, Man and Polysaccharides were
compared. Characteristic absorption peaks within different wave number range were found in different extracts. Then the
authors managed to find the relationships between the intensity of the characteristic peaks and the relative content of the
PeGs and Man in herbal sample. The IR spectra of the herbal samples were compared with PeGs and Man using Spectrum
v5.02 software (Perkin Elmer) for IR Corrdations. It was found that the content of PeGs (y) and its IR Correlation (x)
within herbal sample in the range of 1800 ~ 1200cm ™' were correlative (R* = 0.9927) by the SPSS 11.0 analysis, and the
regression equation is y =19.846x + 0.0623. In the same way, the content of Man () is correlative with the IR Correlation
(%) in the range of 1100 ~ 600cm ™' (R* =0.9705) , and the regression equation is y = 13. 855x —0. 1714. Therefore, MIR
spectroscopy is a fast and effective method in qualitative and semiquantitative analysis of quality evaluation of C. deserticola.
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Introduction

Cistanche deserticola Y. C. Ma, a famous and pre-
cious traditional Chinese medicine (TCM ), has been
indicated for several years as the primary source materi-
al of the Chinese herb Cistanche (rou cong rong) in "
The Pharmacopoeia of the Peoples Republic of China"
') As many other species of TCM, C. deserticola is a
complex mixture which contains many kinds of bioactive
constituents. Phenylethanoid glycosides ( PeGs) from
C. deserticola are the main bioactive ingredients for im-
proving sexual potency, scavenging free radicals and an-

2/ But the purgative function de-

ti-aging properties
pends on the mannitol content (Man).

Near-Infrared ( NIR) spectral methods have suc-
cessfully been used for qualitative and quantitative anal-

B3I However, for lack of

ysis in many research fields
integrated interpretation of the spectra, Mid-Infrared
(MIR) spectroscopy was seldom used in TCM or other
complicated systems before. While, MIR has some in-
comparable advantages, such as fast, accurate, good re-
producibility, need less sample preparations and so on.
Since 1998, with MIR spectroscopy, a lot of efforts and
In the

present study, MIR was attempted to apply as a qualita-

accomplishments have been made in TCM™*/,

tive and semi-quantitative analysis method in quality
evaluation of C. deserticola. 1t appears that, based on
our comprehensive literature review, the work described
here is the first attempt ever made to develop the MIR
technique for qualitative and quantitative analysis of

TCM raw material.
1 Experiment

1.1 Sample

76 herbal samples and 3 main extracts had been
analyzed. The samples of C. deserticola were collected
from different habitats and authenticated by Prof. Jun
Chen, from the Institute of Medicinal Plant Develop-
ment, Chinese Academy of Medical Sciences. 3 main
extracts including PeGs, Man and Polysaccharides were
isolated and purified from C. deserticola by Prof. Yue
Shi, from the same institute.
1.2 Apparatus

Spectrometer ( GX Fourier transform infrared spec-

troscopy ( FT-IR), Perkin-Elmer) equipped with a
DTGS detector. IR spectra were recorded from the accu-
mulation of 16 scans in 4000 ~ 400cm ™' range with a
resolution of 4cm ™', Spectra were obtained from the ac-
cumulation of a total of 16 scans.
1.3 Procedure

Each sample was ground into powder with over 200
meshes and then blended with KBr powder, grounded a-
gain and pressed into a tablet. After that, their IR spec-
tra were collected at room temperature. The IR spectra
of the herbal samples were compared with the IR spectra
of PeGs and Man using Spectrum v5. 02 software ( Per-
kin Elmer) in different ranges without any data process-
ing. The content of PeGs was determined using macro-
porous resin-UV  spectrophotometry methods ( RSD =
0.4% ). Content of mannitol was determined by
HPLC-ELSD (RSD =2.4%) '"). SPSS 11. 0 software

was used for Correlation and Regression analysis.
2 Results and discussion

2.1 Comparison and assignment of IR spectra of the
herbal material and its main extracts

Comparing the IR spectra of the herbal material
(a) and its 3 main extracts including PeGs (b), Man
(¢) and Polysaccharides (d) (Fig. 1), it was found
that the strong absorption peaks of different extracts
were different. As known, the IR spectra of the herb
and some of its extract PeGs (b) and Polysaccharides
(d) are all complicated systems consist of the over-
lapped peaks of all chemical compositions. In Fig. 1,
some of the peaks can be seen in the IR spectrum of
both herbal samples and the extracts. However, the
benzene ring '*' (1604, 1517, 1446cm™") only existed
in the IR spectra of PeGs. As well, the peaks of &
(CH,) (1374em™") and v(C-0-C) (1275¢cm™") in
the IR spectra of PeGs were different from the other two
extracts. It suggested that the peaks should be assigned
to ansymmetric stretching vibration of the Ar-O-Me
group and should be characteristic absorption bands
(ranging from 1800cm ™' to 1200cm ") of PeGs. The
peaks of v(C-OH) (1082, 1020cm ") and sugar ring
(929, 882, 700, 631cm™") in the IR spectra of Man
were different from the other two extracts. It also sug-

gested that these peaks (ranging from 1100cm™" to
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600cm ") could be characteristic absorption bands of
Man, since the characteristic peaks of PeGs (b), Man
(¢) and Polysaccharides (d) overlapped in the IR
spectra of herbal sample. Furthermore, as the 3 extracts
were the high and main content compounds in the herbal
sample, all of peaks belonging to the extracts compose
of the fundamental shape of the IR spectra of the herbal
sample. Then, the relationship between the intensity of
the characteristic peaks and the relative content of the
main bioactioactrive ingredients in herbal sample were
managed to found out.
2.2 Quick quality assessment of C. deserticola with
intensity of the characteristic peaks

The content of PeGs (PeGs% ) and the content of
Man (Man% ) in C. deserticola were determined firstly.
Then, from all the herbal samples, we found several
samples which with regularly different content of PeGs
and Man (Fig.2 Fig.3). Figure 2 & 3 showed the IR
spectra of different herbal samples with different content
of PeGs or Man from high to low (from top to bottom).
It was found that higher content of the PeGs or Man
could be demonstrated by higher and more similar char-
acteristic peaks. For example, higher content of the
PeGs could be demonstrated by higher and more similar
characteristic peaks in 1517 =1 and 813 +3cm ™. The
higher of the content of the PeGs in the herbal sample,
the higher intensity of the two peaks showed in the spec-
trum. As well, higher content of the Man could be dem-
onstrated by higher and more similar characteristic
peaks in 1022 +2 and 630 = lecm™'. The higher of the
content of the Man in the herbal sample, the higher in-

Fig.1 The IR spectra of Herb (a), PeGs (b), Man (¢) and
Polysaccharides (d)

Bl 1 RAREAM (a) KHARBWYIZR CBE ST (b)), HEgEE
(c) FZHE(d) L /MEIERE

Fig.2 The IR spectra of different herbal samples with different
content of PeGs from high to low (a:8.41% , b:5.66% , c:
4.81%, d:3.87% , €:2.87% , £:0.59% )

K12 ORI R 5 it DA e S 0 RS 25 6 Y251t 3E
Kl (a:8.41% ,b:5.66% ,c:4.81% ,d:3.87% ,e:2.87% ,f:
0.59% )

Fig. 3 with different content of Man from high to low (a:
5.15%, b:3.74%, ¢:3.02%, d:2.53%, e:2.05%, f:
1.08% )

P13 H s b M s BMERAY A AR 25 O ZLAIDE S ] (s
5.15% ,b:3.74% ,c:3.02% ,d:2.53% ,e:2.05% ,{:1.08% )

tensity of the two peaks showed in the spectrum. Fur-
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thermore, all the procedures including sample prepara-
tion, scanning and quality determination need no more
than 10 min. It was indicated that FTIR which was non-
destructive and needed no sample pre-treatment could
be a very promising method for quick qualitative analy-
sis of C. deserticola.
2.3 Intensity of the characteristic peak correlated
with content of PeGs and Man

The samples which content of the PeGs ranging
from 8.41% to 0.59% and their IR Correlations (Cl:
In the range of 1800 ~1200cm ") which were accoun-
ted from the Compare procedure with the IR spectra of
PeGs using Spectrum v3. 02 software were selected. And
in the same way, the herbal samples which content of
the Man ranging from 5. 15% and 1. 08% were used
and IR Correlations ( C2: In the range of 1100 ~
600cm ') had been accounted. Then the PeGs% and
Cl; Man% and C2 were carried out Correlation and Re-
gression analysis using SPSS 11. 0 software ( Fig. 4 &
5). The correlations were both significant at the 0. 01
level (2-tailed). The Correlation coefficients ( R*)
were 0. 9927 and 0. 9705 respectively. The regression
equation for PeGs% (y) to Cl1(x) was y =19. 846x +
0.0623 and for Man% (y) to C2 (x) was y =13. 855«
—-0.1714. RSD was 4.3% and 6.6% respectively (n
=6). The results showed that IR Correlations ( Cl,
C2) could approximately reflect total content of PeGs
and Man. The regression equation of the IR spectra can
be used for semiquantitative analysis in quality evalua-
tion of C. deserticola. As well, this work could be the
basement for developing the MIR technique for quantita-
tive analysis of TCM raw materials by chemometrics

method with computer pattern recognition.
3 Conclusions

A method based on MIR fingerprinting was estab-
lished for quick quality evaluation of C. deserticola.
Compared with the IR spectra of the herbal samples and
the extracts, the magnitude of characteristic bands ran-
ging from 1800 ~1200cm ™" were directly correlated with
the content of PeGs significantly (P <0.01). It was al-
so found that higher content of the PeGs could be dem-
onstrated by higher and more similar characteristic

peaks in 1517 +1 and 813 +3 ¢cm™'. As well, in the
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Fig.4  Linear dependence relation of the content of PeGs
(PeGs% )and IR Correlations (C1)
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Fig. 5  Linear dependence relation of the content of Man
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range of 1100 ~600 ¢cm ™", the IR Correlation of herbal
sample were correlated with the content of Man (P <
0.01). Higher content of the Man could be demonstra-
ted by higher and more similar peaks in 1022 +2 and
630 + lem ™. Regression equation of the two contents
and the IR Correlations (Cl, C2) were y =19. 846x +
0.0623(R* =0.9927) and y =13.855x —0. 1714(R* =
0.9705) respectively. In summary, the macroscopic
quality control method is feasible to illustrate the inte-
grated qualities of C. deserticola. It was concluded that
MIR is a fast and effective qualitative and semiquantita-
tive analysis method for quality evaluation of Cistanche
deserticola. As well, it would be a prospective quantita-

tive analysis method for TCM raw materials.
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