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Fig] The X-ray powder diffraction Fourier pattern Fig.2 The X-ray powder diffraction Fourier patterns of roots,
of Pogostemon cablin and A gastache rugosa leaves and stems of Nanxiang (P. cablin.cv. hainanensis)

1 X Fourier

Tab.1 The peak of X—ay powder diffraction Fourier patterns of P. cablin and A. rugosa

Germplasm

X
The peak of X<ay diffraction Fourier pattern

NanxiangP. cablin. cv.

hainanensis

ZhanxiangP. cablin. cv.

zhanjiangensis

Zhaoxing
P. cablin. cv. zhaoqingensis

PaixiangP. cablin. cv.

shipaiensis

A. rugosa

6.004 8/27.1 5.824 5/100 5.707 2/28.3 5.093 3/24.2 4.025/44.4 3.988 3/39.8 3.9223 /
34.5 3.618 6/83.8 3.316 8/37 2.943 8/37.4 2.481 4/21.4 2.340 4/40 2.245 8/17.5
2.0627 /16 1.815/16.2 1.7353/13.8 1.373 4/18.7 1.367 2 /13.6, 18

6.004 3/46.7 5.706 5/87.3 5.275 6/45 4.024/54.6 3.928 3/100 3.588/93.5 3.323 9/
37.5 3.288 2/ 35.4 2.927 3/42.3 2.754 2/44 2.333 3/41.2 2.108 1/58.4 1.969 8/30.6
1.731 3/24.1 1.631 1/24.4 1.4523/54.6 1.447 8/24.4 1.373 8/11.6. 18

6.004 3/46.7 5.706 5/87.3 5.275 6/45 4.024/54.6 3.988 3/100 3.588/93.5 3.323 9/
37.5 3.288 2/35.4 2.927 3/42.3 2.754 2/44 2.333 3/41.2 2.108 1/58.4 1.969 8/30.6
1.731 3/24.1 1.631 1/24.4 1.452 3/54.6 1.447 8/24.4 1.375 8/22. 1, 18

7.4875/89.2 6.004 2/27.1 5.706 5/87.3 4.429 6/2 4.398 8/3.4 4.211 7/19.8 4.108 2/
55.4 4.022 3/49.2 3.984 3/40.6 3.450 3/59.1 3.319 2/100 1.496 8/23.7 1.378 6/37.2
1.374 8/29.8 1.371/19. 1, 15

5.8398/4.3 3.7865/1.9 3.667 1/1.8 3.616/4.4 3.316 7/100 3.218 4/9.2 2.983 2/4.2
2.9424/2.8 2.9146/1.6 2.483 1/1.4 2.4394/6.8 2.346 8/1.5 2.3322/1.4 2.270 4/
6.4 2.2247/9.5 2.1179/4.1 2.0827/1.3 2.066 4/1.5 1.972/3.6 1.812 3/10.4 1.795 4/
2.9 1.668 3/3.4 1.653 7/1.7 1.536 1/6.4 1.448 4/1.3 1.378/4.6 1.369 3/10.5 1.366/
4.1, 28
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2 NEEN X- Fourier
Tab.2 The peak of X—ray powder diffraction Fourier pattern of different organs of Nanxiang
X
Organs The peak of X—<ay diffraction Fourier pattern

8.354 8/25 5.723 7/26.2 5.591 2/19.9 4.153 6/42.8 4.041 3/24.3 3.9325/25.8 3.571 4/35.9 3.295 4/
Roots 100 3.1555/36.8 2.9201/16.7 2.7412/14.4 2.4255/27.5 2.3253/15 1.9832/12.5 1.823/13 1.8119/
11.8 1.803 2/18.8 1.5321/18.2 1.373 4/15.3 1.368 4/14.2, 20

5.8775/100 5.759 7/39 4.116 3/31.6 4.111 9/46.7 4.045 6/41.9 3.996 4/72.5 3.644 2/72.5 3.394/31.6
3.3479/88.3 2.956 5/39.5 2.876 4/24.4 2.834 7/28.7 2.522 9/25.8 2.345 9/52.4 2.059 9/20.3 1.894/
18.9 1.8103/16.7 1.699 6/17.5 1.587 7/15.65 19

Stems

6.080 7/39.3 5.860 3/73.3 5.1824/27.3 5.105 4/38.5 4.096 2/29.8 4.000 2/27.3 3.618 7/59.9 3.360 8/

25.3 3.314 1/100 3.178 8/32 2.980 6/24.5 2.947/32.2 2.885 8/29.8 2.759/30.8 2.484 5/23.3 2.341 5/
Leaves  34.4 2.2539/20.4 1.884 9/15.2 1.664/13.2 1.594 4/13.4 1.5854/11.3 1.548 1/12.5 1.418 2/11.7

1.381 4/10.5. 24
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Tab.3  Similarity comparison of P. cablin and A. rugosa

Germplasm Nanxiang Zhanxiang Zhaoxiang Paixiang A. rugosa Mean Value
1 14.593 14.741 14.492 0 0 14.609
2 15.199 15.357 15.156 15.159 0 15.218
3 22.011 22.071 0 0 22.294 22.041
4 22.651 22.616 0 0 0 22.634
5 24.581 24.793 24.582 24.599 0 24.639
6 26.857 26.799 26.836 26.858 26.838 26.838
7 30.337 30.513 30.322 30.352 0 30.381
8 0 0 36.246 36.144 0 36.195
9 38.431 38.553 38.268 38.322 0 38.394
10 0 0 38.358 38.572 0 38.465
11 0 0 40.515 40.515 0 40.515
12 0 42.862 42. 666 42.655 0 42.728

Included angle 0.673 0.782 0.955 0.946 0.325 1.000

cosine
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Tab.4  Similarity comparison of different organs of Nanxiang

Organs Stem Leaves Roots Mean
1 15.371 15.106 15.468 15.315
2 21.59%4 21.678 21.976 21.749
3 22.226 22.205 22.592 22.341
4 24.406 24.580 24.911 24.632
5 26.236 26.499 0 26.368
6 0 28.047 28.258 28.153
7 30.204 30.304 30.590 30. 366
8 0 32.423 32.639 32.531
9 38.338 38.413 38.690 38.480
10 50. 365 0 50.318 50.342
11 58.046 58.137 0 58.092

0.924 1 0.894 4 0.8239 1.000 0

Included Angle Cosine
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Analysis of X—ray Diffraction Pattern on

Pogostemon cablin and Agastache rugosa

YANG Yuzhang WU Yougen LI Chungong ZHANG Junfeng PANG Zhengzheng YU Jing
(Institute of Tropical Agriculture and Forestry Hainan University Haikou Hainan 570228 China)

Abstract: Four cultivars of Pogostemon cablin and Agastache rugosa were collected as samples to establish their
X-ray powder diffraction fingerprint patterns for analysis. The analysis showed that the 26 cosine values of 4 cul-
tivars of P. cablin were similar (more than 0. 6) while the 20 cosine values of A. rugosa was 0.325 indicating
a big difference between P. cablin and A. rugosa in the 26 cosine value. It is suggested that the 26 cosine value
of 0. 6 be used as the reference standard to distinguish between P. cablin and A. rugosa. P. cablin and A. rugo-
sa were different in the intensity of characteristic peaks and the 5 samples were divided into 3 categories. P.
cablin ‘Paixiang’ had a sharp higher diffraction peak intensity at 7.5 nm and was listed in Category 1; P. cablin

Zhanxiang  “Zhaoxiang’ and ‘Nanxiang’ were grouped into Category II because of a sharp higher diffraction
peak intensity at 4.0 nm; A. rugosa was listed in Category III. X-ray powder diffraction fingerprint pattern can be
used for identification and analysis of P. cablin and the results of similarity calculation can be used for quality e—
valuation. This provides a new scientific method for effective identification of P. cablin and A. rugosa.
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