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Digitized Pharmacognostical Study of Vicatia thibetica de Boiss and Its Similar Species

WANG Yiyu'?, GAO Bixing'*, QI Jingliang' , LI Qian', GOU Yan', GAO Chi', WANG Ying', LAN Zhigiong® "
(1. NMPA Key Laboratory of Quality Evaluation of Chinese Patent Medicines, Sichuan Institute for Drug Conirol, Chengdu 611731,
China; 2. MOE Key Laboratory of Standardization of Chinese Herbal Medicine , State Key Laboratory of Traditional Chinese Medicine Re-
sources of Southwestern China, College of Modern Chinese Medicine Industry, College of Pharmacy, Chengdu University of Traditional
Chinese Medicine, Chengdu 611137, China)

ABSTRACT: OBJECTIVE To establish a method for the pharmacognostic identification and digital characterization of the Vicatia
thibetica de Boiss and its similar species. METHODS  The original plant specimens of Vicatia thibetica de Boiss. and its similar spe-
cies, and carried out pharmacognostic studies and digital characterization of morphologic characteristics, character identification, mi-
croscopic identification using digital camera, body microscope, light microscope, and digital imaging systems were collected and made.
RESULTS Taxonomic checklists of morphologic characteristics, character identification and microscopic identification were estab-
lished for the Vicatia thibetica de Boiss and 7 similar varieties [ Sphallerocarpus gracilis (Bess. ) K. -Pol. , Pleurospermum hookeri var.
thomsonii C. B. Clarke, Angelica acutiloba (Sieb. et Zucc. ) Kitagawa, Pleurospermum franchetianum Hemsl. , Ligusticum daucoides
(Franch. ) Franch. , Heracleum millefolium Diels, Anthriscus sylvestris (1) Hoffm. ], and it was found that the main differences be-
tween the 8 plants were in the flowers and fruits, and that the main differences in character identification were in the characteristics of
the root heads, surfaces, and cross-sections, and that the main differences in the microscopic identifications were in the types of secre-
tory tissues and the presence or absence of posterior inclusions, etc. CONCLUSION The established taxonomic checklists can effec-
tively identify Vicatia thibetica de Boiss and its similar species, and provide a scientific basis for its species classification and clinical
use. It also lays a foundation for the exploration of the application of intelligent identification technology in the identification of Tibetan
medicines, and provides information for the platform of digital specimens of traditional Chinese medicine.

KEY WORDS:: Vicatia thibetica de Boiss. ; Jiawa; pharmacognostical study; digitization; character identification; morphologic char-

acteristics ; microscopic identification
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Tab.1 Sample imformation of Vicatia thibetica de Boiss. and its similar species

No. Species Place of origin (in Chinese)

No. Species Place of origin (in Chinese)

A-1 Vicatia thibetica de Boiss.
A-2 Vicatia thibetica de Boiss.
A-3 Vicatia thibetica de Boiss.
A-4 Vicatia thibetica de Boiss.
A-5 Vicatia thibetica de Boiss.
A-6 Vicatia thibetica de Boiss.
A-7 Vicatia thibetica de Boiss.
A-8 Vicatia thibetica de Boiss.
A9 Vicatia thibetica de Boiss.
A-10 Vicatia thibetica de Boiss.
A-11 Vicatia thibetica de Boiss.
thomsonii C. B. Clarke
thomsonii C. B. Clarke
thomsonii C. B. Clarke

L-1 Pleurospermum hookeri var.
L-2 Pleurospermum hookeri var.
L-3  Pleurospermum hookeri var.
L4 Pleurospermum hookeri var. thomsonii C. B. Clarke
L-5 Pleurospermum hookeri var. thomsonii C. B. Clarke
YB-1 Ligusticum daucoides (Franch. )Franch.

YB-2 Ligusticum daucoides (Franch. )Franch.

YB-3 Ligusticum daucoides (Franch. )Franch.

YB-4 Ligusticum daucoides (Franch. )Franch.

YB-5 Ligusticum daucoides (Franch. )Franch.

ES-1 Anthriscus sylvestris (L) Hoffm.

ES-2 Anthriscus sylvestris (L) Hoffm.

ES-3 Anthriscus sylvestris (L) Hoffm.

ES-4 Anthriscus sylvestris (L) Hoffm.

ES-5 Anthriscus sylvestris (L) Hoffm.

Panzhihua Sichuan ( PUJ11E5454E)
Liangshan Sichuan( PY)1]3iil1)
Liangshan Sichuan( PY)1]321l1)
Liangshan Sichuan( PY)1]3<1l1)
Liangshan Sichuan( PUJI|7E111)
Liangshan Sichuan( P4)I[3¢1l1)
Changdu Xizang ( P53 E4R)
Naqu Xizang (PG5 )
Shannan Xizang ( P51 )
Lasa Xizang( PUsECHIES)
Linzhi Xizang (PYfA2)
Ganzi Sichuan ( PUJ11 H¥%)
Ganzi Sichuan ( PUJ11 H¥%)
Ganzi Sichuan ( PUJ11H¥%)
Guoluo Qinghai (T )
Guoluo Qinghai ( )
Ganzi Sichuan (PUJ11H0)
Ganzi Sichuan (PUJ11H0)
Ganzi Sichuan( P4)I1H70)
Ganzi Sichuan (P4J1[H740)
Aba Sichuan ( PYJ1|Fa[31)
Leshan Sichuan( PU)1[4R111)
Aba Sichuan ( 41| Ff31)
Liangshan Sichuan ( PYJI]3E111)
Ganzi Sichuan (P91 H740)
Leshan Sichuan( PYJI|5k111)

Basu Xizang ( PU5HE/\15)
Zhangye Gansu(H7H5K4R)
Aba Sichuan ( P4 J1|Fa[31)
Xining Qinghai (7T
Yushu Qinghai ( 5 FAH)
Guoluo Qinghai (AR )
Ya'an Sichuan( JU)1|HfE%Z)
Ya'an Sichuan( JUJI|HE%Z)
Leshan Sichuan ( PUJI]sRk11)
Liangshan Sichuan ( PUJ 1311
Leshan Sichuan( PUJI]sk11)
Aba Sichuan ( U1 [BH1)
Aba Sichuan ( 111 F[311)
Aba Sichuan ( 111 F[311)
Aba Sichuan ( P4)1[B331)
Ganzi Sichuan (P91 H+%)
Aba Sichuan (P )1[Ba[301)
Ganzi Sichuan( P41 H%)
Aba Sichuan ( J4)1[F450)
Guoluo Qinghai (G )

M-1 Sphallerocarpus gracilis (Bess. ) K. -Pol.
M-2  Sphallerocarpus gracilis (Bess. ) K. -Pol.
M-3  Sphallerocarpus gracilis (Bess. ) K. -Pol.
M-4  Sphallerocarpus gracilis (Bess. ) K. -Pol.
M-5  Sphallerocarpus gracilis (Bess. ) K. -Pol.
M-6 Sphallerocarpus gracilis (Bess.) K. -Pol.
D-1  Angelica acutiloba (Sieb.
D-2  Angelica acutiloba (Sieb.
D-3  Angelica acutiloba (Sieb.
D4 Angelica acutiloba (Sieb.
D-5 Angelica acutiloba (Sieb.

et Zucc. ) Kitagawa
et Zucc. ) Kitagawa
et Zucc. ) Kitagawa
et Zucc. ) Kitagawa
et Zucc. ) Kitagawa
SP-1  Pleurospermum franchetianum Hemsl.

SP-2  Pleurospermum franchetianum Hemsl.

SP-3  Pleurospermum franchetianum Hemsl.

SP-4  Pleurospermum franchetianum Hemsl.

SP-5  Pleurospermum franchetianum Hemsl.

LY-1 Heracleum millefolium Diels

LY-2 Heracleum millefolium Diels

LY-3 Heracleum millefolium Diels

LY-4  Heracleum millefolium Diels
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2. e PO E GG
v+ PRI F-PE (Pleurospermum hookeri var. thomsonii C. B. Clarke)
1R STE
3. RSB
4. NBR R RIE DS A T

--------- KA % T 1 ( Pleurospermum franchetianum Hemsl. )
4 PR RIE A E
........................ ggu—[—a‘ﬂ{a( Heracleum millefolium Diels)
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5. ST G O A /N AL DU AR
..................... %[ Anthriscus sylvestris (L) Hoffm. ]
5. RS
6. MR, B 1K 58
------ %249 [ Angelica acutiloba(Sieb. et Zucc. ) Kitagawa |
6. Mt , S KA
7 NBH I, TR
............ PR UL 7 ( Vicatia thibetica de Boiss. )
7 NBRE I B TR I
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1= JFAE 52 ~5 = Y56 ~T - 46738 — 139 - A,

1 = Plant; 2 =5 — Fruit; 6 =7 — Inflorescence ; 8 — Leaf; 9 — Root.
B1 wmEmIlr Ry E

Fig.1 Plant photo of Vicatia thibetica de Bioss.
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1 = SPIREA (TR ) 52 - VYRR T/F (TEZ 3 E) 53 — MM 7 D BT RO A% A @R 34 - 240 als Ch BB OE, B8 55 - kS CREE
1) 36 — AR HIA CREMB IR, Bt 5E) 57 - BART CNBERKIE , 1% A G 58 - PM LT ChBEAERIE, BE) o

1 - Ligusticum daucoides (Franch. ) Franch. (greenish-black anthers) ; 2 — Pleurospermum hookeri var. thomsonii C. B. Clarke(yellow anthers) ; 3 — Pleurospermum franche-

tianum Hemsl. (involucral bracteoles are spoon-shaped with white membranous margins ) ; 4 — Heracleum millefolium Diels (involucral bracteoles are linear and hairy) ; 5 — An-

thriscus sylvestris (L) Hoffm. (fruit without ribs) ; 6 — Angelica acutiloba ( Sieb. et Zucc. ) Kitagawa ( fruit lateral ribs narrowly winged, wider than dorsal ribs) ; 7 — Sphallero-

carpus gracilis (Bess. ) K. -Pol. (involucral bracteoles are long ovate, margin white membranous) ; 8 — Vicatia thibetica de Boiss. (involucral bracteoles linear and glabrous).

2 8 AR R AR A KA R

Fig.2 Characterization photo for identification of 8 species of plants
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1 — Specimen; 2 — Fruit; 3 - Inflorescence; 4 — Leaf; 5 — Symbiosis of two fruits; 6 — Fruit ribs; 7 — Flower.

B3 wmEmlriaAE
Fig. 3 Specimen of Vicatia thibetica de Bioss.
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U= PREHEA s 2 - VUM T 5 3 — AT s 4 - 20T 5 S - k25 6 - A4 005 7 - BT 8 - PURRIMIFELT
1 - Ligusticum daucoides (Franch. ) Franch. ; 2 — Pleurospermum hookeri var. thomsonii C. B. Clarke; 3 — Pleurospermum franchetianum Hemsl. ; 4 — Heracleum millefolium

Diels; 5 — Anthriscus sylvestris (L) Hoffm. ; 6 — Angelica acutiloba (Sieb. et Zucc. ) Kitagawa; 7 — Sphallerocarpus gracilis (Bess. ) K. -Pol. ; 8 — Vicatia thibetica de Boiss.
B4 2 v L B AR A A KRR AE

Fig. 4 Specimens and characterization photo of V. thibetica de Boiss. and its similar species

2.2 MRER Toft 25 464 Xof LU P B R AR 950 62 %) FE P WL S RTIEL 6,
WA RE TR G 2T, HARE AR 2 )R X L3R 2, d e i Sn L2 A
LB SN WL AR AL, I R FBLIA B, & b IR IE R, W R .

U - PYRIMIELT s 2 - RT3 - VUK T 75 4 - R 5 - IR T T 6 - PIEEA; 7 - 200558 - k%,
1 - Vicatia thibetica de Boiss. ; 2 — Sphallerocarpus gracilis ( Bess. ) K. -Pol. ; 3 — Pleurospermum hookeri var. thomsonii C. B. Clarke; 4 — Angelica acutiloba
(Sieb. et Zuce. ) Kitagawa; 5 — Pleurospermum franchetianum Hemsl. ; 6 — Ligusticum daucoides ( Franch. ) Franch. ; 7 — Heracleum millefolium Diels; 8 — Anthris-

cus sylvestris (L) Hoffm.

BS HE R ML R B

Fig. 5 Comparison photo of character identification of V. thibetica de Boiss. and its similar species
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A = HRESKHRFIE s B — RIERFAE ; C — WTTERFAE ;1 — PURRIMIFLIT 52 - B33 - PRI T/ 54 - AR V55 — I T 56 — PIRBEAR ;7 — UM 58 — k2

A —root head characteristics ; B — surface characteristics; C — cross-section characteristics; 1 — Vicatia thibetica de Boiss. ; 2 — Sphallerocarpus gracilis (Bess. ) K. -Pol. ; 3 —

Pleurospermum hookeri var. thomsonii C. B. Clarke; 4 — Angelica acutiloba (Sieb. et Zucc. ) Kitagawa; 5 — Pleurospermum franchetianum Hemsl. ; 6 — Ligusticum daucoides

(Franch. ) Franch. ; 7 — Heracleum millefolium Diels; 8 — Anthriscus sylvestris (L) Hoffm.
B 6 75V AL A R T R 2 A R AE R L A b

Fig. 6 Comparison photo of characteristic parts identification of V. thibetica de Boiss. and its similar species

*x2

VR M AL 5 SR 2 A X R

Tab. 2 Difference of character identification between V. thibetica de Bioss. and its similar species

No. Species

Shape

Color

Root head

Surface

Cross-sectional

Odor

1 Vicatia thibeti-
ca de Boiss.

2 Sphallerocarpus
gracilis
(Bess. ) K. -
Pol.

3 Pleurospermum
hookeri
thomsonit  C.

B. Clarke

var.

4 Angelica acuti-
loba ( Sieb.
et Zuce. )
Kitagawa

5 Pleurospermum
franchetianum

Hemsl.

6 Ligusticum
daucoides
(Franch. )

Franch.

7 Heracleum
millefolium

Diels

Oblong conic

Long fusiform

Oblong conic

Cylindrical

Oblong conic or

cylindrical

Oblong conic

Oblong conic

Yellowish brown
to reddish
brown

Earthy yellow or
brownish

yellow

Grayish  brown
or  yellowish

brown

Tan to brown

Tan to brown

Yellowish brown
or grayish

brown

Grayish  brown

to tan

Remaining black depressed stem
scar at tip, with dense annulus
under root head

Dense annular striations

Transverse wrinkles, residual stem
bases, and withered fibrous leaf

base remnants

Slightly inflated, with depressed

remnant stem scar and leaf

sheath at tip

Root head enlarged, 1 to 3 caude-
xes remaining at the tip, with
dense annular transverse stria-
tions, some Ring pattern resi-
dues of tan hairy leaf bases,
gradually the lower part of the
epidermis falling off

Fibrous withered leaf sheaths

Densely fibrous  withered leaf

sheaths

Longitudinal ~ wrinkles,
branched root scars and
transverse lenticels

Longitudinal
light yellowish brown

wrinkles ,

transverse long lenticel
scars and  branching
root scars

Longitudinal ~ wrinkles,
yellowish brown punc-
tate lenticel scars and

punctate thin root scars

Longitudinal ~ wrinkles
and rounded or trans-
versely long raised len-
ticels

Longitudinal

transverse long lenticel

wrinkles ,

scars and punctate thin

Toot scars

Longitudinal

scattered lenticels and

wrinkles ,

punctate thin root scars

Longitudinal ~ wrinkles,

branched root scars and

transverse lenticels

Powdery and slightly horny

Fissures visible, cortex is yel-
lowish white, cambium are
yellowish brown and con-

spicuous, xylem is yellowish

Mostly cracked, cortex is yel-
lowish  with minute  oil

spots ;

and

cambium is brown
conspicuous;  xylem

yellowish-white, rays fine

and dense
The cortex is yellowish-white
with visible cracks, the xy-
lem is yellowish, and the

cambium is brown
The cortex is much cracked

with numerous brownish-red
oil spots, the xylem is yel-
lowish

Mostly cracked, cortex is yel-
lowish-white and has tiny ol
dots, cambium is brown and
conspicuous, xylem yellow-
ish-white

Cortex is brownish-yellow and
mostly cracked, with tiny
brownish-red oil spots, xy-
lem is yellowish

Aromatic odor, sweet
taste

Slight odor, sweet and
slightly

taste, chewing with a

pungent
distinet carrot flavor

Slightly fragrant odor,

slightly sweet taste

Special aroma, taste
sweet, pungent ,

slightly bitter

Special odor, slightly

pungent taste

Slightly fragrant, pe-
culiar, mild odor

Special odor, slightly
bitter and pungent

taste

8  Anthriscus syl-  Cylindrical, Brown to brown- With ringed transverse stripes Longitudinal ~ wrinkles, Cracks visible in the center of Special odor, slightly
vestris (L) curved, thick ish black branched root scars and  the section, cortex is yellow-  pungent taste
Hoffm. at the top and transverse lenticels ish white with most of the oil
thin at the bot- dots scattered, cambium is
tom yellowish brown and dis-
tinct, xylem is white
- 1710 -
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--------- 7R 2409 [ Angelica acutiloba (Sieb. et Zucc. ) Kitagawa ]
2. FHERIE SR SR
3ORJEFBEA D, weeeereeeees k2 (Anthriscus sylvestris (1) Hoffm. )
3 KRBTSR Al B
4SRRI R, TR B 1 ~3 A>283k
--------- AT B T 75 ( Pleurospermum franchetianum Hemsl. )
4. HREKRHAB IR
5. WrTHT B2 R AT 22 BB R /1N A
........................... VU T ( Pleurospermum hookeri
var. thomsonii C. B. Clarke)
5. Wi B A LR
6. BRFEE eeeeeeees PG5 ML )5 ( Vicatia thibetica de Boiss. )
6. RIHTF , A B A bk
------ T Sphallerocarpus gracilis (Bess. ) K. -Pol. ]
LR AR
U s R G
--------- Pl #EA [ Ligusticum daucoides ( Franch. )
Franch. ]
7. B Z AT
--------------- Z4H- i 15 ( Heracleum millefolium Diels)
2.3 Bk
iz B el 24 ) 2020 A fig U A 3 U 95T A
L R GETUI R 1, X & d b 24 44 A T AR 1)
TR ST IE 2 a7 18] [) X 25 R0 R AT FE , 4R i
H RS FEIFRIER R R
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V) 17 8 fof I e 8 P DL ) 7 ~ 14, 45 AR AR ) T 4
E RIS,

2007p.m

L - RBRJZE:2 - 2R3 - 4 - 9455 - TRl

1 — Phellogen; 2 — Ray; 3 - Oil tube; 4 — Conduit; 5 — Cambium.
7 BRI RETE

Fig. 7 Root cross-section of V. thibetica de Boiss.
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200 pm

L= RBRJZE;2 - BJ253 - = 4 - BIEHRS - TRIRUZ 6 - 4.

1 —Phellogen; 2 - Cortex; 3 - Oil chamber; 4 — Phloem; 5 — Cambium; 6 — Conduit.
8 R*RFREME

Fig.8 Root cross-section of S. gracilis (Bess. ) K. -Pol.

5 2!
3
3
4 4
: y
o 7
7
200 um 200 pm

1= ARRRJZ;2 - JEJ2:3 - B4 - il 5 - FIEER;6 - TRz 7 - 8.

1 — Phellogen; 2 - Cortex; 3 — Crack; 4 — Oil chamber; 5 — Phloem; 6 — Cambi-
um; 7 — Conduit.

9 WEEFAFRETE

Fig. 9 Root cross-section of P. hookeri var. thomsonii C. B.

Clarke

[

o »nhA W

L= AR 2 - BEJ2 53 — A 34 — BIBEHR;S - TEUZ ;6 - B4

1 — Phellogen; 2 — Cortex; 3 - Oil tube; 4 — Phloem; 5 — Cambium; 6 — Conduit.
10 RYPIREYE

Fig. 10 Root cross-section of A. acutiloba ( Sieb. et Zucc. )

Kitagawa
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1= ARRRZE:2 - 253 - B4 — AT 5 - BB :6 - TRz 7 - 945,
1 - Phellogen; 2 - Cortex; 3 — Crack; 4 - Oil tube; 5 — Phloem; 6 — Cambium;

7 - Conduit.

B11 AERTFREE

Fig. 11 Root cross-section of P. franchetianum Hemsl.

N O B W=

200 um

1= ARRRJZ 52 - 3 - B2 54 — WA S - BIREAR;6 - TRz 7 - .
1 - Phellogen; 2 — Crack; 3 — Cortex; 4 — Oil tube; 5 — Phloem; 6 — Cambium;

7 — Conduit.

B12 FAHEEARETE

Fig. 12 Root cross-section of L. daucoides ( Franch. ) Franch.
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Tab.3 Key points of identification of root cross-section of each species
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1 - KRR 2 - FeJZ2:3 - B4 — T 5 - BIRHE ;6 - B2 7 - 94

1 — Phellogen; 2 — Cortex; 3 — Crack; 4 — Oil chamber; 5 — Phloem; 6 — Cambi-
um; 7 — Conduit.
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Fig. 13 Root cross-section of H. millefolium Diels

200 pm
U= A2 - JUZ53 - I 4 - BIBGH:S - TBUZ 6 - 9%,
1 = Phellogen; 2 — Cortex; 3 — Oil tube; 4 — Phloem; 5 — Cambium; 6 — Conduit.
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Fig. 14 Root cross-section of A. sylvestris (L. ) Hoffm.

No. Species Cortex Phloem Cambium Xylem Parenchyma cell
1 Vicatia thibetica de Boiss. Minority of oil tubes Most circular oil tubes ~ Conspicuous  Conduits are arranged in a slightly ra-  Numerous starch grains, single and
dial pattern compound grains
2 Sphallerocarpus gracilis  Occasional oil Visible cracks, no oil Conspicuous  Xylem conduits aggregated and large in  More starchy grains, mostly single
(Bess. ) K. -Pol. chambers chamber the center, single or several in longi-
tudinal bundles in the outer layer, ra-
dially arranged
3 Pleurospermum  hookeri var.  Occasional oil Multiple cracks, with Conspicuous  Conduits presenting single or several Few starch grains, mostly single
thomsonii C. B. Clarke chambers scattered mostly oil bundles in a longitudinal, radial ar-
chambers rangement
4 Angelica acutiloba ( Sieb. et One row of oil tubes Visible oil tubes Conspicuous  Single or several conduits arranged in a  Few starch grains, mostly single
Zuce. ) Kitagawa arranged in a ring slightly radial pattern
5 Pleurospermum  franchetianum  Occasional oil tubes Visible cracks, occa- Conspicuous  Visible oil tubes, xylem conduits most-  No starch grains
Hemsl. sional oil tubes ly in longitudinal bundles , radially ar-
ranged
6 Ligusticum daucoides  Occasional oil tubes Multiple cracks, with Inconspicu- The conduits are arranged either singly ~ Starch grains rare
(Franch. ) Franch. scattered mostly oil  ous or in bundles in a longitudinal radial
tubes pattern.
7 Heracleum millefolium Diels Occasional oil Multiple cracks, with Inconspicu- Xylem well developed, conduits inter-  Starch grains rare
chambers scattered mostly oil  ous laced radially with fibers
tubes
8  Anthriscus  sylvestris  ( L.)  Occasional oil tubes Visible oil tubes conspicuous  Xylem conduits arranged in single or More starch grains, mostly single,
Hoffm. bundled longitudinal radial rows compound grains visible; contains
calcium oxalate crystals
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1 - Oil tube of Vicatia thibetica de Boiss. ; 2 — Oil tube of Angelica acutiloba ( Sieb. et Zucc. ) Kitagawa; 3 — Oil tube of Pleurospermum franchetianum Hemsl. ;
4 - 0il tube of Ligusticum daucoides ( Franch. ) Franch. ; 5 — Oil tube of Anthriscus sylvestris (L. ) Hoffm. ; 6 — Oil chamber debris of Sphallerocarpus gracilis
(Bess. ) K. -Pol. ; 7 — Oil chamber debris of Pleurospermum hookeri var. thomsonii C. B. Clarke; 8 — Oil chamber debris of Heracleum millefolium Diels;
9 — Compound starch granule of Vicatia thibetica de Boiss. ; 10 — Compound starch granule of Anthriscus sylvestris (L. ) Hoffm; 11 — Calcium oxalate crystals of

Anthriscus sylvestris (L. ) Hoffm.
15 R 2V M 3L R0 R B 2 57 4t B

Fig. 15 Comparison photo of microscopic differences in powders of V. thibetica de Boiss. and its similar species
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Tab.4 Microscopic differences in powders of V. thibetica de Boiss. and its similar species

No. Species Starch grain Secretory tissue Crystal

1 Vicatia thibetica de Boiss. The starch grains are numerous, single or compound, and the compound Oil tube Hasn't

grains consist of 2 to 5 fractions, with a diameter of 2 =20 pum

2 Sphallerocarpus gracilis (Bess.) K. -Pol. Starch granules are visible, mostly single, with a small diameter of 25 um  Oil chamber Hasn't
3 Pleurospermum hookeri var. thomsonii C. B. Clarke Occasional starch grains, mosily single, with a small diameter of 2 -5 pm 0il chamber Hasn't
4 Angelica acutiloba (Sieb. et Zucc. ) Kitagawa Visible starch grains, mostly single 0il tube Hasn't
5 Pleurospermum franchetianum Hemsl. Without starch granule 0il tube Hasn't
6 Ligusticum daucoides (Franch. ) Franch. Few starch grains, mostly single 0il tube Hasn't
7 Heracleum millefolium Diels Few starch grains, mostly single 0il chamber Hasn't
8 Anthriscus sylvestris (L.) Hoffm, Starch grains are visible,, mostly single, compound grains consist of 2 =3 frac- Ol tube Exist(Fig. 15)
tions, with a small diameter of 5 =20 pum
L SR A 5. B R AR AT LR A8 DL i
2. A WL ELEREE LA ceeeeeee %2 [ Anthriscus sylvestris (L) Hoffm. ] eeene AN % T ( Pleurospermum franchetianum Hemsl. )
2. JORERAS b A L RISl =
3. TEBPRIARZ | BRI R SR 6. B AR AL UL, e &
------------------------ PaE M FL T ( Vicatia thibetica de Boiss. ) -+ PRHE[ Sphallerocarpus gracilis (Bess. ) K. -Pol. ]
3. FERRLRD, 22 kL 6. PR AR 2L, 2 B = i
4. FRAT 1 5 R HES ) 7. RBTERARIE 5 L A SR T IR HES )
-+ ZRYIA[ Angelica acutiloba (Sieb. et Zucc. ) Kitagawa] e 41 55 ( Heracleumm illefolium Diels)
4. BB I E 7. RIFFRACTE A BEA BRI, HUARFES
5. ¥ 2 B 22 2 s SRONERHE VAT ( Pleurospermum hookeri
o P RLEAR [ Ligusticum daucoides (Franch. ) Franch. ] var. thomsonii C. B. Clarke)
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