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Abstract: Fatty acid composition in under—ground part of Rheum tanguticum Maxim. ex Balf. from
fifteen plots of six counties of Gande Dari Banma Maqin Tongde and Qilian in Qinghai Province were
determined and analyzed by the method of high performance liquid chromatography-fluorescence detection
(HPLC-FLD) with pre-column derivatization and on this basis principal component analysis on fatty
acid composition was carried out. The results show that all of fifteen fatty acids are detected in R.
tanguticum from different locations which includes twelve saturated fatty acids (viz. decanoic acid

undecanoic acid dodecanoic acid myristic acid pentadecanoic acid palmitic acid octadecanoic acid

arachidic acid heneicosylic acid docosanoic acid tricosanoic acid and tetracosanoic acid) and three
unsaturated fatty acids (viz. linolenic acid linoleic acid and oleic acid). In which palmitic acid
content is the highest in saturated fatty acids and linoleic acid content is the highest in unsaturated fatty
acids. The content of total fatty acids in R. tanguticum from different locations is 2.38 —=54.22 pg * g~

in which unsaturated fatty acids account for 17.31% —48.97% . There is an obvious regional difference
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in fatty acid compositions. The content of total fatty acids in sample from MQ1 plot of Maqgin County is the
highest and the proportion of unsaturated fatty acids in sample from QL2 plot of Qilian County is the
highest. The result of principal component analysis shows that accumulative contribution rate of the first
three principal components is high with a value of 87.387% in which fatty acids with high eigenvector
are all even number and long carbon chain fatty acids (with carbon atom number being higher than 12)
meaning that even number and long carbon chain fatty acids are characteristic fatty acid composition of R.
tanguticum. Comprehensive analysis result indicates that complex and changeable climate and
geographical conditions of different regions in Qinghai Province are probably the main factors to cause
differences in composition and content of fatty acids in R. tanguticum.

Key words: Rheum tanguticum Maxim. ex Balf.; fatty acid composition; HPLCFLD; pre-column
derivatization; principal component analysis
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1: Decanoic acid; 2: Undecanoic acid; 3: Dodecanoic acid; 4: Tridecanoic acid; 5: Linolenic acid; 6:
Myristic acid; 7: Arachidonic acid; 8: Linoleic acid; 9: Pentadecanoic acid; 10: Palmitic acid; 11: Oleic acid;
12: Heptadecanoic acid; 13: Octadecanoic acid; 14: Nonadecanoic acid; 15: Arachidic acid; 16: Heneicosoylic
acid; 17: Docosanoic acid; 18: Tricosanoic acid; 19: Tetracosanoic acid.

1 (A) (B) HPLC
Fig. 1 HPLC chromatograms of fatty acid compositions in fatty acid standard mixture solution ( A) and
in sample of Rheum tanguticum Maxim. ex Balf. ( B)

1

Table 1 Comparison on content of fatty acid composition in Rheum tanguticun Maxim. ex Balf. from different locations of Qinghai Province

1) /pg s g'P  Content of different fatty acid compositions?
Location") DEA UNA DOA LIA MYA LA PEA PAA OLA
GD1 0.05 0.07 0.39 0.41 0.07 1.32 0.10 1.58 0.06
GD2 0.13 0.28 0.26 1.17 0.59 4.18 0.47 4.43 0.23
DR1 0.46 0.84 0.31 1.53 0.41 5.43 0.42 4.93 0.37
DR2 0.07 0.36 0.15 0.37 0.15 1.61 0.13 1.37 0.09
DR3 0.22 0.69 0.13 0.65 0.09 2.11 0.19 1.66 0.14
DR4 0.04 0.07 0.03 0.15 0.03 0.49 0.05 0.72 0.03
DR5 0.06 0.32 0.21 0.64 0.18 2.20 0.23 1.49 0.10
BM1 0.20 1.57 0.12 0.26 0.13 1.16 0.72 1.52 0.11
BM2 0.28 0.35 0.17 0.98 0.26 4.18 0.27 3.71 0.25
MQ1 0.21 0.34 0.61 4.75 1.21 19.52 0.84 13.26 0.88
MQ2 0.02 0.08 0.05 0.66 0.09 1.96 0.10 1.28 0.09
TD1 0.18 0.39 0.30 2.31 0.60 8.37 0.43 5.91 0.86
QLI 0.55 0.64 0.18 0.79 0.49 3.04 0.40 3.29 0.38
QL2 0.35 0.73 0.18 1.72 0.28 5.50 0.28 2.78 0.42
QL3 0.02 0.08 0.06 0.39 0.08 1.15 0.04 0.92 0.04
M 0.19 0.45 0.21 1.12 0.31 4.15 0.31 3.26 0.27
CV/% 86.15 87.72 71.43 104. 67 101.02 114.77 76.47 97.99 101.80
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1 Table 1 ( Continued)

1) /ug g 2 Content of different fatty acid compositions?

Location" OCA ARA HEA DA TRA TEA Ts Tu T

GD1 0.99 0.08 0.19 0.34 0.25 0.11 4.22 1.79 6.01

GD2 1.41 0.59 1.04 0.35 0.54 0.36 10.45 5.58 16.03

DR1 1.47 0.31 1.07 1.17 0.38 0.387 12. 64 7.33 19.97

DR2 0.41 0.28 0.83 0.28 0.23 0.38 4.64 2.07 6.71

DR3 0.35 0.26 0.59 0.82 0.45 0.63 6.08 2.90 8.98

DR4 0.25 0.07 0.15 0.11 0.08 0.11 1.71 0.67 2.38

DR5 0.48 0.39 0.98 0.30 0.37 0.59 5.60 2.94 8.54

BM1 0.94 0.22 0.72 0.28 0.26 0.63 7.31 1.53 8.84

BM2 1.31 0.42 1.07 1.05 0.47 0.73 10.09 5.41 15.50

MQ1 4.28 0.51 1.41 2.78 1.31 2.31 29.07 25.15 54.22

MQ2 0.52 0.42 0.61 1.09 0.99 1.37 6.62 2.71 9.33

TDI1 2.05 0.64 1.57 2.33 0.67 1.72 16.79 11.54 28.33

QLI 1.34 0.25 1.10 0.99 0.55 1.17 10.95 4.21 15.16

QL2 0.54 0.30 0.78 0.91 0.38 0.45 7.96 7.64 15.60

QL3 0.34 0.42 0.95 0.31 0.33 0.36 3.91 1.58 5.49

M 1.11 0.34 0.87 0.87 0.48 0.79 9.19 5.54 14.73

CV/% 92.33 47.79 44.70 88.80 64.70 78.54 73.11 111.40 86. 80

YGD: Gande County; DR: Dari County; BM: Banma County; MQ: Magqin County; TD: Tongde County; QL:

Qilian County; M: Mean; CV: Coefficient of variation.

D PDEA: Decanoic acid; UNA: Undecanoic acid; DOA: Dodecanoic acid; LIA: Linolenic acid; MYA: Myristic
acid; LA: Linoleic acid; PEA: Pentadecanoic acid; PAA: Palmitic acid; OLA: Oleic acid; OCA: Octadecanoic
acid; ARA: Arachidic acid; HEA: Heneicosylic acid; DA Docosanoic acid; TRA: Tricosanoic acid; TEA X

Tetracosanoic acid; Ts: Total saturated fatty acids; Tu: Total unsaturated fatty acids; T: Total fatty
acids.
2.3 67.673%
15 V15 N N
2. : 3 ( 12); 2 3
87.387% 3 12.450%  7.264%
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Table 2 Principal component analysis on content of fatty acid composition in Rheum tanguticum Maxim. ex Balf. from Qinghai Province!

Eigenvector of different indexes

Principal
component DEA UNA DOA LIA MYA LA PEA PAA OLA
1 0. 161 -0.052 0.932 0.831 0.820 0.851 0.632 0.875 0. 664
2 0.061 -0.055 0.110 0.400 0.308 0.401 0.218 0.353 0.355
3 0.042 -0.044 0.071 0.272 0.378 0.249 0.238 0.274 0.385
Eigenvector of different indexes
Principal E R/% AR/%
component 0CA ARA HEA DA TRA TEA
1 0.869 0.228 0.378 0.591 0.462 0.455 142.114 67.673 67.673
2 0.368 0.281 0.230 0.614 0.817 0.783 26. 144 12.450 80.123
3 0.225 0.914 0.810 0.304 0.292 0.313 15.255 7.264 87.387
DDEA: Decanoic acid; UNA: Undecanoic acid; DOA: Dodecanoic acid; LIA: Linolenic acid; MYA: Myristic
acid; LA: Linoleic acid; PEA: Pentadecanoic acid; PAA: Palmitic acid; OLA: Oleic acid; OCA: Octadecanoic
acid; ARA: Arachidic acid; HEA: Heneicosylic acid; DA Docosanoic acid; TRA: Tricosanoic acid; TEA:

Tetracosanoic acid; E: Eigen value; R: Contribution rate; AR: Accumulative contribution rate.
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