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TNG 1 1 Dioscorea alata L.
TNG 2 2 Dioscorea alata L.
70W34 Dioscorea alata L.



Journal of Food and Drug Analysis. 1999. 7(4)

70W35 Dioscorea alata L.
70W47 Dioscorea alata L.
80W02 Dioscorea alata L.
70R16 Dioscorea alata L. var. purpurea (Roxb) M. Pouch
70W41 Dioscorea batatas L.
70W59 Dioscorea batatas L.
70W43 Dioscorea japonica Thumb.var. pseudojaponica

(Hay.) Yamamoto
70W37 Dioscorea bulbifera L.
70W51 Dioscorea doryophora Hance

Photograph 1. TNG 1 (Dioscorea alata L.
1

Photograph 2. TNG 2 (Dioscorea alata L.
2

Photograph 3. 70W34 (Dioscorea alata L.

Photograph 4. 70W35 (Dioscorea alata L.
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Photograph 5. 70W47 (Dioscorea alata L.

Photograph 6. 80W02 (Dioscorea alata L.

Photograph 7. 70R16 (Dioscorea alata L. var.
purpurea (Roxb) M. Pouch

Photograph 8. 70W41 (Dioscorea alata L.

Photograph 9. 70W59 (Dioscorea batatas L.

Photograph 10. 70W43 (Dioscorea japonica
Thumb. var. peseudojaponica (Hay.) Yamamoto
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Photograph 11. 70W37 (Dioscorea bulbifera
L.

Photograph 12. 70W51 (Dioscorea doryophora
Hance

Table 1. Yield of loss on drying, percentage of total ash, percentage of acid insoluble ash, 50% ethanol
extract and water extract on different yams (Dioscorea spp.)

Loss on Percentage of Percentage of acid 50% Ethanol Water extract 
Drying (%) total ash (%) insoluble ash (%) extract (%) (%)

TNG 1 4.40 ± 0.42 4.730 ± 0.038 0.105 ± 0.034 19.100 ± 1.730 11.220 ± 1.385
TNG 2 5.20 ± 0.28 4.990 ± 0.227 0.084 ± 0.045 15.330 ± 1.265 10.410 ± 1.911
70W34 5.93 ± 0.27 4.060 ± 0.018 0.143 ± 0.043 8.980 ± 1.575 9.712 ± 0.662
70W35 4.87 ± 0.16 4.167 ± 0.115 0.040 ± 0.018 13.330 ± 0.893 13.730 ± 0.915
70W47 4.63 ± 0.29 4.138 ± 0.124 0.055 ± 0.022 15.370 ± 2.260 11.850 ± 2.413
80W02 5.33 ± 0.27 3.786 ± 0.055 0.046 ± 0.005 10.410 ± 0.949 9.184 ± 0.917
70W41 3.71 ± 0.28 5.190 ± 0.082 0.121 ± 0.058 16.000 ± 1.538 10.840 ± 0.903
70W43 3.43 ± 0.15 4.400 ± 0.032 0.100 ± 0.047 14.800 ± 1.145 10.510 ± 0.523
70W59 4.09 ± 0.28 5.330 ± 0.043 0.100 ± 0.040 14.810 ± 1.782 14.210 ± 2.280
70W37 3.51 ± 0.25 5.344 ± 0.394 0.089 ± 0.020 11.260 ± 1.870 6.909 ± 1.377
70W51 4.83 ± 0.37 2.626 ± 0.023 0.048 ± 0.024 9.886 ± 1.770 10.960 ± 0.915
70R16 5.37 ± 0.34 4.294 ± 0.118 0.058 ± 0.020 11.490 ± 0.962 9.803 ± 0.532
No.1 15.46 ± 0.19 1.995 ± 0.025 0.051 ± 0.014 2.229 ± 0.774 7.886 ± 0.594
No.2 15.97 ± 0.24 2.324 ± 0.057 0.030 ± 0.017 3.792 ± 1.301 5.692 ± 0.732
No.3 12.86 ± 0.19 2.325 ± 0.030 0.040 ± 0.010 1.898 ± 0.779 8.981 ± 0.998

Data are mean values ± S.D., n = 7.
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Table 2-1. Comparisons of anatomical result from different yams (Dioscorea spp.)

TNG 1 TNG 2 70W34 70W35 70W47 80W02
k (row) 6- 8 12-16 4- 6 4- 6 4- 6 6- 8
c (row) 14-16 18-20 12-14 12-14 10-12 16-20
sc + + + +

mu
distribution cortex pith cortex cortex pith cortex pith cortex pith cortex pith

length 100-150 µm 100-160 µm 80-110 µm 70-110 µm 110-160 µm 100-130 µm

ra
distribution cortex pith cortex cortex pith cortex pith cortex pith cortex pith

length 90-110 µm 60-90 µm 60-80 µm 50-70 µm 90-130 µm 70-100 µm

re
distribution cortex cortex pith cortex cortex pith cortex pith

length 90-130 µm 80-120 µm 90-130 µm 60-90 µm 70-100 µm 50-70 µm
shape ellipse long-ellipse oval-circular ellipse long-ellipse ellipse

sta
circular circular ellipse triangle-oval circular circular

size 20-40 µm 25-40 µm 15-30 µm 7-12.5 µm 15-25 µm 25-40 µm
hilum unobvious unobvious obvious unobvious unobvious unobvious

powder color white gray white white gray gray

: no exist; +: exist.
k: cork layer; c: cortex; sc: sclereid; mu: mucilage cell; ra: raphide; sta: starch grain; re: resin canal.
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Figure 1. Transverse section of rhizome of TNG 1
(×150).
k: cork layer; c: cortex; mu: mucilage cell; ra:
raphide; sta: starch grain; re: resin canal; vb: vas-
cular bundle.
Bar = 10 µm.
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Figure 2. Transverse section of rhizome of TNG 2
(×150).
k: cork layer; c: cortex; mu: mucilage cell; ra:
raphide; sta: starch grain; re: resin canal; vb: vas-
cular bundle.
Bar = 10 µm.
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Figure 3. Transverse section of rhizome of
70W34 (×150).
k: cork layer; c: cortex; sc: scleroid; sta: starch
grain; re: resin canal; vb: vascular bundle.
Bar = 10 µm.
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Figure 4. Transverse section of rhizome of
70W35 (×150).
k: cork layer; c: cortex; sc: scleroid; mu: mucilage
cell; ra: raphide; sta: starch grain; re: resin canal;
vb: vascular bundle.
Bar = 10 µm.
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(Dioscorea alata L. var. pur-
purea (Roxb) M. Pouch)
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(Dioscorea batatas L.)
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Figure 5. Transverse section of rhizome of
70W47 (×150).
k: cork layer; c: cortex; sc: scleroid; mu: mucilage
cell; ra: raphide; sta: starch grain; re: resin canal;
vb: vascular bundle.
Bar = 10 µm.
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Figure 6. Transverse section of rhizome of 80W2
(×150).
k: cork layer; c: cortex; sc: scleroid; mu: mucilage
cell; ra: raphide; sta: starch grain; re: resin canal;
vb: vascular bundle.
Bar = 10 µm.
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Figure 7. Transverse section of rhizome of 70R16
(×150).
k: cork layer; c: cortex; sc: scleroid; sta: starch
grain; re: resin canal; vb: vascular bundle.
Bar = 10 µm.

k

C

Figure 8. Transverse section of rhizome of
70W41 (×150).
k: cork layer; c: cortex; mu: mucilage cell; ra:
raphide; sta: starch grain; re: resin canal; vb: vas-
cular bundle.
Bar = 10 µm.
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Table 2-2. Comparisons of anatomical result from different yams (Dioscorea spp.)

70R16 70W41 70W59 70W43 70W37 70W51
k (row) 10-12 3- 4 4- 6 2-4 6- 8 6- 8 
c (row) 18-20 8-10 8-10 6-8 12-16 10-12
sc +

mu
distribution cortex pith cortex pith cortex pith cortex pith

length 110-170 µm 120-180 µm 100-150 µm 110-150 µm 160-350 µm

ra
distribution cortex pith cortex pith cortex pith cortex pith

length 70-90 µm 100-170 µm 70-110 µm 100-120 µm 140-200 µm

re
distribution cortex cortex pith cortex pith cortex pith

length 50-90 µm 60-100 µm 100-110 µm 60-150 µm 120-140 µm 70-110 µm
shape long-ellipse circular ellipse ellipse long-ellipse ellipse

sta
triangle-oval triangle-oval triangle-oval triangle-oval triangle-oval

size 10-25 µm 10-25 µm 20-40 µm 20-30 µm 25-40 µm 20-35 µm
hilum obvious very obvious very obvious very obvious unobvious obvious

powder color purple gray white white yellow white

: no exist’ +: exist.
k: cork layer; c: cortex; sc: sclereid; mu: mucilage cell; ra: raphide; sta: starch grain; re: resin canal.
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var. pseudojaponica (Hay.) Yamamoto)
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(Dioscorea bulbifera L.)

Figure 9. Transverse section of rhizome of
70W59 (×150).
k: cork layer; c: cortex; mu: mucilage cell; ra:
raphide; sta: starch grain; re: resin canal; vb: vas-
cular bundle.
Bar = 10 µm.

k

C

Figure 10. Transverse section of rhizome of
70W43 (×150).
k: cork layer; c: cortex; mu: mucilage cell; ra:
raphide; sta: starch grain; re: resin canal; vb: vas-
cular bundle.
Bar = 10 µm.
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Figure 11. Transverse section of rhizome of
70W37 (×150).
k: cork layer; c: cortex; sta: starch grain; re: resin
canal; vb: vascular bundle.
Bar = 10 µm.
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Figure 12. Transverse section of rhizome of
70W51 (×150).
k: cork layer; c: cortex; mu: mucilage cell; sta:
starch grain; re: resin canal; vb: vascular bundle.
Bar = 10 µm.
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(D. japonica Thumb. var.
pseudojaponica (Hay.) Yamamoto)
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purea (Roxb) M. Pouch)
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Studies on the Identification of Chinese 

Drug Material in Yams (Dioscorea spp.)

HORNG-LIANG LAY1*, SHIOW-MEI DENQ1, SIN-YIE LIU2 AND BOR-WEN SHEU1

The botanical origins of the Chinese drug material in yams were clarified by anatomical
studies of the plant materials, twelve cultivarities/species of Dioscorea. These plant materials
were TNG1(Dioscorea alata L.), TNG2(D. alata L.), 70W34(D. alata L.), 70W35(D. alata L.),
70W47(D. alata L.), 80W02(D. alata L.), 70R16(D. alata L. var. purpurea (Roxb) M. Pouch),
70W41(D. batatas L.), 70W59(D. batatas L.), 70W43(D. japonica Thumb.var. pseudojaponica
(Hay.) Yamamoto), 70W37(D. bulbifera L.). There were some differences found in the cork
layer, cortex, scleroid, mucilage cell, raphide, resin canal, starch grain characters and powder
color of the underground stems. Therefore, these twelve cultivarities/species can be clearly dis-
tinguished from each other. The results are shown in the index table given.

Key words: botanical origins, yam(Dioscorea spp.), plant anatomy.


