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Abstract Objective: To establish a method for the identification and characterization of Herba Hyssopi and its
adulterants, Nepeta bracteata and Hyssopus officinalis. Methods: Applying stereo microscopy, optical microscopy,
and their digital image techniques, the author conducted a comparative study on Herba Hyssopi its adulterants in
terms of macroscopic and microscopic characteristics of the whole plant, small samples, and local features (stems,
leaves, and flowers), well as the cross sections of stems and leaves and the microscopic characteristics of powders.
Results: There were significant differences in stem, leaf, flower and odor among Hyssopus cuspidatus, Hyssopus

officinalis and Nepeta bracteata. The microscopical characteristics of stem cross section were slightly different, but

R R BE R VR A AR AR BRI 1R MR RS ((NIFDC-TCM2021-035-M2Y007 )
e GMEVEE SCEHT - BEKATHIZE  Tel:(0991 ) 4335078 ; E-mail : 1009235058@qq.com
B @ Tel:(010)53852080; E—mail : zhengjian@nifdc.org.cn
Hi—fEH  Tel: 13319812056 ; E-mail : 1909422035@qq.com

AL HEL



319 -

‘JPA 5 M) 4> KF 22 E  ChinJ Pharm Anal 2025,45(2)

there were obvious differences in leaf cross section and medicinal powder of the three species. Conclusion: In this

study, the pharmacognostic identification characteristics of Herba Hyssopi and its adulterants, Nepeta bracteata

and Hyssopus officinalis, were summarized, which can provide the identification basis for the supervision, standard

revision and clinical use of Herba Hyssopi.

Keywords: Herba Hyssopi; adulterants; Nepeta bracteata; Hyssopus officinalis; character identification ; microscopic

identification; comparative studies
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Tab.1 Sample collection information form
=2 S el SRAR S]]
('serial number ) (original ) ('place of origin ) (collection time )

SXC-1 TR (H. cuspidatus ) i BT LS (455 ) [Jiuyun Street Town, Fukang City, Xinjiang (cultivation)] 2019.06

SXC-2 WML (H. cuspidatus ) HTaRA /R HER ST IKBE5a 48 ( BFA4: ) [Wuymo Town, Burjin County, Xinjiang (wild)] 2021.07

SXC-3 TEIAN I (H. cuspidatus ) 57 5 BT ) 28 T ¥F 48 77 F7 R % £ (374 ) [Hendezgat Ethnic Township, Altay City, 2021.07
Xinjiang (wild)]

SXC-4 WM (H. cuspidatus ) PTEBTHE) 28 £0 L8 ( BF2E ) [Hongdun Town, Altay City, Xinjiang (wild)] 2021.07

SXC-5 BRI E B (H. cuspidatus ) F0 SR 1 B 05 g 18 XU DX (B4 ) [Halonggou Scenic Area in Habahe County, 2021.07
Xinjiang (wild)]

SXC-6 WYL (H. cuspidatus )  FiSRILE H (455 ) [Gongliu County, Xinjiang (cultivated)] 2021.06

SXC-7 TR (H. cuspidatus ) 57 95 5345 A5 R 8310 F G H 5 5% 50 48 (4 5% ) [Hainuk Town, Chabuchar Xibe 2020.06
Autonomous County, Xinjiang (cultivated)]

SXC-8 RPN EF . (H. cuspidatus ) 37 58 55 A5 A R B H IR H 16 5% 50 81 (& 4% ) [Hainuk Town, Chabuchar Xibe 2021.06
Autonomous County, Xinjiang (cultivated)]

SXC-9 TR (H. cuspidatus ) 37 55 28 45 & /R 83 1A B 36 B %% 570 B (4% 55 ) [Hainuk Town, Chabuchar Xibe 2018.06
Autonomous County, Xinjiang (cultivated)]

SXC-10 TERMAF . ( H. cuspidatus ) BT 55 25405 & /R B3 1A B 36 B %% 50 B (5 ) [Hainuk Town, Chabuchar Xibe 2018.06
Autonomous County, Xinjiang (cultivated)]

SXC-11 WAL (H. cuspidatus ) 7 95 2840 A5 /R AN A IR B9 5% 5081 (R B ) [Hainuk Town, Chabuchar Xibe 2018.06
Autonomous County, Xinjiang (cultivated)]

SXC-12 T2 (H. cuspidatus ) Hiss by )28 (BF4: ) [Altay City, Xinjiang (wild)] 2017.07

SXC-13 TN A2 (H. cuspidatus ) Hidsbl )28 (B4 ) [Altay City, Xinjiang (wild)] 2018.06

SXC-14 MR E (H. cuspidatus ) AL (BF4E ) [Emin County, Xinjiang (wild)] 2018.07

DBJJ-1 KAFFFT (N. bracteata ) [ JEHTE (B7A: ) [Pakistan (wild)] 2017.06

DBJJ-2 KEHIIF (N bracteata ) [ E (PR ) [Pakistan (wild)] 2020.07

DBJJ-3 KAEFTF (N. bracteata ) EU R (BF4E ) [Pakistan (wild)] 2021.07

DBJJ-4 KAEHTF (N. bracteata ) FfE (CIEHIHEFAE ) [Qinghai (wild in Pakistan)] 2023.11

DBJJ-5 KAEFHIF (N. bracteata ) T ( EIEW A EFAE ) [Qinghai (wild in Pakistan)] 2023.11

DBJJ-6 KEHIIF (N. bracteata ) TR (MIEWIHEFA: ) [Ningxia (wild in Pakistan)] 2024.09

DBJJ-7 KAFHIF (N. bracteata ) THE (EIEYHAE A ) [Ningxia (wild in Pakistan)] 2024.09

DBJJ-8 KEFHIF (N. bracteata ) THE (EIEYHAEFAE ) [Ningxia (wild in Pakistan)] 2024.09

0SXC-1 WA H (H. officinalis ) SERERAI M EL (8% ) [Hotan County, Xinjiang (cultivated)] 2021.07

0SXC-2 B (H. officinalis ) HrsATEL (34355 ) [Hotan County, Xinjiang (cultivated)] 2022.07

0SXC-3 KA FH (H. officinalis ) B8 R S B AR 5 B (R B ) [Banfanggou Town, Urumgi County, Xinjiang 2018.08
(cultivated)]

0SXC-4 WKL (H. officinalis ) SHIERA E CGEREE ) [Hotan County, Xinjiang (cultivated)] 2022.12

0SXC-5 BRI (H. officinalis ) SHrsAT EL (F£35 ) [Hotan County, Xinjiang (cultivated)] 2022.12

0SXC-6 WA 2L (H. officinalis ) SHTSELAN H B (432 ) [Hotan County, Xinjiang (cultivated)] 2021.12

0SXC-7 BRI 5L (H. officinalis ) B A EL (435 ) [Hotan County, Xinjiang (cultivated)] 2022.12

0SXC-8 WAL (H. officinalis ) SHIEEANIT B (GG ) [Hotan County, Xinjiang (cultivated)] 2022.12

SEEZ YR iz E B A IR 2
T AR R ERT B A U AR A S O

[ DA 25 3 B X o 7 R 24 B A oy R Bl AR SR
TRICE A YIRS R R AT A B T
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PR Hyssopus officinalis ¥ JEAS AL FPHE

i Cr AR AR ) A0 Gt Ak ) 102k, FRIE
T B @A) T2 3 BRI 1 A5, o040 T, H
W BRI B H. cuspidatus FINKIAR . H. officinalis
SE 2 P ALY IR R E ARG R SRR, H R, BR
MFFRL H. officinalis TEF I GE UGG G, R BETE UM
e H: b T E RO IR . A, RAEM A
¥ H. macranthus FSCJEME R H. latilabiatus 55 2 Fh
A RIRRIZGHIC L, WA L A B b 256 i s
DL A S0 o T o THE R 198 ol 7 e e
JE AR JAN A B Hyssopus cuspidatus Boriss
2.1.2 GBI R £

11 2, GrE AR T - e AH g 1 2 (TR B ) (3%
) CEM A AL R e S, 0
SIBORAET AL o 14 A, RS - OB R E (FF
HAR 245 ) (A ) 248 S T B A WA AE
Sy DA A REA: 2 Afeeeee” BRI RS - £
FEP 2 (Y R4 ) i8Ry — M T A M, 5 2L
W3R G I G AR, RO, RO T, B AR, IR
i B S OCRIC 2, #h A B R S — R AR
FAKHY) , 25 B BB, S s X AE i R
BT AR, A R P

R A 7 B A IR B B U5 A1 B AR L ik
BRI 5 1L KRBT 2R 28 LIk , #5800 800 A L, 2E
K TR 1.1 km~1.8 km Y BRAT S A7 Jon LLi 3+ 5 5
i, A TSR AL ER , A O AL (A A R B 51 R
AR ) B B L B A BRI ) BT R 1 Bk ( LAY
AR L FREGIFRR) & AL A R S Ak
FFJE AR BG GEIR A R M (B R, — R AE 6 H i)
) A 2 R I DX ) SR WA R AR A W AE T
Hbfy, A LA 1.2,

iy 8 2% M [X. ( Altay region ) AARHIX (Yili region )

E1 ERHEREFESFEEYEL
Fig. 1 H. cuspidatus wild ecotype original plant atlas

ywfx.nifdc.org.cn

B2 WRBERFEREVBIMEE (FTEHRMBX )
Fig. 2 Partial flora of H. cuspidatus wild original plant (Altay region)

2.2 MERFRE
221 R

A g 15~50 em; FEHZ R, T HCERAE A,
MAER A0 X EORB B DU 6 xR, R,
£ 1.3~4 em, i 2~3 mm, HZE N, BHR S ; oAk
¥ Tl B R, B 2 BIE, K2
10 mm; S5F, RE7 . HIRILIE 3.4,

B3 WRMEEAFNEE(HEELIS)
Fig. 3 H. cuspidatus large and small samples (Herba Hyssopi 4)

222 REGHIT

AU 8 HEREHTT AR o Adh T
MR AR WD R 1.5~18 em BB, 25 H N, A5, KZ
LIRS, Ry ek O 22 O, WA OBE, i
W, I €, s s 2 BivE T, B S 5
FTTBE M R BEHE , 25 MG A BikE T ; £
IR, SEdm 5 2, B, AT 2 JRIE , iR i (el R AL
@5 A, IRIR . PRIRILK 5.6,
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5 mm

B4 BRMEEMRREMEKXS FE(HEELIS)

Fig.4 Trait local map of H. cuspidatus (Herba Hyssopi 4) magnify by 5 times

B 5 KEHIFRENEE(KREHT2S)
Fig.5 . bracteata large and small samples (V. bracteata 2)

'S mm

E6 XEHIFEREIHKX S FE(XEHF2S)

Fig. 6 Trait local map of N. bracteata (N. bracteata 2) magnify by 5 times

223 BRApEE

AU WCAE R 8 HERK AR AR 5, 7 HE MUK, 1 LR
JFAEY) . K 15~50 em IR B0 2.5~5.0 em (B, Z£Z
I3RE, B R 4R AL, B, ITWJW’JD_IW@%/, i
LI AR sZORBE AT, K 14 em, FE 2~7 mm, R

RWLHR L

5 mm

f%@ ek, Setdl, ST S B, JCN, IR G R, B

A, e TR iR T A AR, RS
%f EIRIE A R0, KA 1 em, 50587 B 3~7 48, ik
Az AR T AO5 R eE, MEIRILEL 7.8,
B B BRI R A B rwgw HLAR A IR L35 2,
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B 7 BRAEHEERRENEE(REEELS)
Fig.7 H. officinalis large and small samples (H. officinalis 1)
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E 8 EHEEMREAMAS FE(RHBERELS)
Fig. 8 Trait local map of H. officinalis (H. officinalis 1) magnify by 5 times
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F2 HWEE XEHATFHREEEIRERILER
Tab.2 Comparison of the characteristics of H. cuspidatus, N. bracteata, and H. officinalis
S EE 45, (key points of identification)

i

('part )

BEIANE L (H. cuspidatus )

KAEFFT (N. bracteata )

R A5 5 (. officinalis )

('stem )

i
(leaf and bract )

4
(flower )

AR
(‘smell )

BRI, NEEHSZ 70, SHAFR B AR (0,
FERE B G 2R R IR, 2T
B J5 AN 125 (the stem is woody, branching
profusely from the base, with yellowish—green
branches in the current year and brownish
branches at the; the stem has indistinct four

ridges and is not hollow when broken )

xR, OB, K2 KT ), S sk
G, BN BT 3 Fh b
T F i M/ R IE A AR, S
FLAE AR 2R 3k (the leaves are opposite, linear,
mostly longer than the internodes, with a conical
apex and inrolled margins, densely glandular.
The texture is the hardest among the three
species. The bracts and bracteoles are linear,

longer than the pedicels, with a conical tip )

B A AL P, T — M 4B 2 8 E,
A6 W A0 B Ry 40 6, K 2 10 mm (the
inflorescence is a scorpioid cyme, biased
to one side. The corolla is bilabiate, with
flowers in dark or pink, about 10 mm long )
SOFHE, IR 5 IR LA, AR
T A 3 ¢ (it has an aromatic smell and
a bitter and pungent taste. Compared to

FEuropean sage, it has a cooler scent )

AL A, R R URIE, K
MmO EEBOA, FHEEE,
W 1 7 25 (the stem is erect, slender,
and mostly quadrangular, with a
surface ranging from yellowish—green
to purple-brown, covered with white

pubence, and hollow when cut )

PP R B s R, BT
YU , /INEL R T TE , 2%, G AT B
BEE 5 AR 3 FrfRdk (the leaves
are thin and papery, and break very easily.
The leaves are opposite, with broad—ovate
bracts and linear—lance bracteoles, both
entire and with sparse rough hairs on the
margins. The leaf texture is the softest
among the three species )

AEE SRR, Setm 5 8, ARBE, 165 2
JRIE  AEIR W (5 8282 4 (the calyx is
bell-shaped, with 5 sharp lobes at the
apex, and the corolla is bilabiate, with
pale blue or red flowers )

SUME A, IRIR s SORTE 3 Rl ik
FR ( slightly fragrant, bland taste. The

scent is the faintest among the three )

ZEZ PR, B I 480, R O, A
I PURRIE ; Z54TIB0 RS , i P e A7 T8 (the stem
is much branched, with distinct striations, yellow—
brown in color, and has an indistinctly quadrangular
shape. the stem is broken, the cross—section has a

hollow center )

LY AT, Jemsl , BERELE , JohA , I T
B, FENAS s T AL T RE R A 2 AN R I T
Z )5 A Be/INE e RAREGIE | LUARREKC, B
ZZ 7B (the leaves are linear, lanceolate, with a blunt
apex, cuneate base, sessile, glabrous on both sides,
and involute. The leaf texture is intermediate between
that of hard sharp-scented mint and large—sheathed
thyme. The bracts and bracte are linear—awl—-shaped,

longer than the pedicels, and covered with fine hairs )

AR AE)T H 3~7 46, MR, H R ) T 005 AE TR
WEELEE, K2 1 em (the cymose inflorescence
has 3-7 flowers, axillary, often biased to one side.

The flowers are pale blue to, about 1 ¢cm long )

ST, R S REIBIAR R LA, R I A
5¢ 4> A8 [6] (it has an aromatic smell and a bitter
and pungent taste. The scent is not exactly the same

as that of H. cuspidatus )

2.3 WA
2.3.1  ZEREUIARHIE

2310 RERMIAR RN 1 SRR AN, 2R B

&9

2312 KAHIT REAM 1~2 5], K5 E B

BRMBFREZETH BRI K E

Fig. 9 Microscopic cross—section of H. cuspidatus

AN A B R B SR M VAN KR8 5 R
JRHR 4 2 L RS I HES, HES gAY 5 ) B2 R 2 i

v BRI, Z A 2 RO, AN EE R, 1
B s 2 L

/I HER S5 5 BEEAK, e REA 2 1. LI 9.

R AN ( epidermal cells )
JEEEAR I ( thick—walled cells )

He )2 (cortex )
] Hz38 ( phloem )

A (xylem )

HEHR ( medulla )

ARAL s BEFRAMLARAR T UL, vh s s . LR 10,

ywfx.nifdc.org.cn
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A
B 10 KREHIFZETEBRHAMAKE

Fig. 10 Microscopic cross—section of N. bracteata

2313 BR#FFE G REN 1 IIRBE AN, KL
20 M A K S IR I8 A L AU s B)Z A s R
AR 2 B B L HES, HES I B 5 ) Bk 2 i

- A g
B 11 KR EEZETE R R AE

Fig. 11 Microscopic cross—section of H. officinalis

3,

RN (epidermal cells )

H2 )2 (cortex )
12355 ( phloem )

AT (xylem )

BEER ( medulla )

25 (cavity )

BN s BEARANARRG nT UL, R s, DL 11, A
B R ST FTER

A A ) T S A 2R L

10x 10

B ( medulla )

AT (xylem )

#)H#B ( phloem )

Je 2

JEBEA Y ( thick—walled cells )
R Y (epidermal cells )

®3I BELMBE KREHAFTIRBEEZETIE SN LB

Tab.3 Stem cross—section identification comparison of H. cuspidatus, N. bracteata, and H. officinalis

YERELE, (key points of identification )

HRAL (part ) RER A 55 (H, cuspidatus ) FAEIFE (N, bracteata ) FRANEF R ( H. officinalis )
Ey &) PR LA S8 2 B 5 A LA T P 00 G 2 [ 2 I Ay 2 40 T the inner A EL AT 20810 28 [0 12 J52 £ 2 2R 400 D the

(‘epidermal cells ) (the inner side has several round-like
thick—angled tissue cells in a row )
Z 5 BB I HES ], HESU AR (mostly

arranged in a single fan—shaped row,

ARBOHR A

(xylem vessel )

side lacks cells of the thick corner tissue that
are nearly round )

e, AR IR 4K (broad, thick cell
walls, all lignified )

inner side has several round-like thick-
angled tissue cells in a row )
Z 5 205 b8 HE 5, HE 51 K % (mostly

arranged in a single fan—shaped row, closely

loosely packed ) packed )
R P BE 41 B 2 ( composed of thin—  ZHAE/ i, U K25 5 (the cells are few in /D, g 25 5 (the cells are few in
(‘medulla ) walled cells ) number, with an empty cavity in the center )  number, with an empty cavity in the center )
232 MR DI RE i, AR A B 2~3 2w e — K
2320 BERH AR REMM L, KIS R, PLI A 6~10 /N B9 4848 3R, 7 R 40 i

Z Y, DILAE K, SN A = A BOIR 4008 B R
Yy, AR B%, Z2 B T A BOUZ N I A (B R R

ywfx.nifdc.org.cn

B AR 22 T A [ s B0 [0 B A e A 0 T
K12,
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ﬁﬁﬁ%( stratum corneum )
(‘epidermis )

ﬂ%‘ﬁﬁ% *glandular scale )

( vascular bundle )
BRI E ( conical short hair )
W*{ﬁéﬂiﬂﬁ( lattice~like cells )

YEMVRL (starch granule )
FBTERY

( keratinous hair-like structures )

C ‘ D

B 12 ERMBFREMHEVHEMMKAE (A~C)UEBIHXE (D)
Fig. 12 Microscopic cross—section (A—C) and local graph (D) of H. cuspidatus leaf

2.3.22 RAEJASFHBEDIE  SRAANM 1 50, DIZEE s BN 1 5, A A0 M AR RO R BOR

KON RRETR , T REBREREBAN, A RZ KT PIIAA 6~10 /MR

K:J57E ( Long and short hair )
322 Cupper epidermis )

ZE45 5 (vascular bundle )
A ( fence cell )
T2 (lower epidermis )

FARZHZ (spongy tissue )

C

B 13 XEHFTFHETEEHMAKE (A~C ) AR EEBEXE (D)
Fig. 13 Microscopic cross—section (A—C) and local graph (D) of N. bracteata leaf

CRCAR R RN Jownal of Pha

iU T UL 13

ywfx.nifdc.org.cn
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2323 WCPREERREDIE RN 1P, KT R MR A A b T R SO0 [FDE VE R
WE MY, UISIE K, SN RS T R A0 2~3 ki, PHREDIT DL I 14, PR B ORBTIR T R R A
JZ 5 M g — R AR O, P A AT 6~10 /N R DD TN ARSI 4,

454 E (short rough hair )

45 (vascular bundle )

HIPEZEH L ( fence cell )
F AN (epidermal cells )

ﬁﬁﬁ:}:‘f ('stratum corneum )

14 FERHEEMETEEMMKE(A~C)UARBHMHKE (D)
Fig. 14 Microscopic cross—section (A—C) and local graph (D) of H. officinalis leaf

x4 BRMBE . KEHFNREEEMHEVIEERN LR

Tab. 4 Leaf cross—section identification comparison of H. cuspidatus, N. bracteata, and H. officinalis

Y EE . (key points of identification )

%Mﬁ ( part ) N N
THEJA A 5 ( H. cuspidatus ) KAIAFT (N. bracteata ) FRAF 5 (H. officinalis )
lg=Eil B, AR Z R EFIE SR BB TEN AU, M A P Ve BT, B A2 T G R 801 B TE By kL
(fence cell ) #i (more obvious, containing numerous FfR/ (not obvious, the starch ( more obvious, containing numerous colorless
colorless round or oval starch grains ) grains in the fence cells are round or oval starch grains )
few )

WA TEHEARA L (no sponge cell ) TAFRANNEES] (contains a TCHELRANI (no sponge cell )

('sponge tissue ) sequence of sponge cells )

Jpis: i} BT AERE ( leaves are hard in texture ) BT HUAR i, 5) 5 (the leaves P [T b A2 Ml SRt 7 R N KA I 57 22 ]
(‘texture ) are extremely thin and fragile ) (the leaf texture is intermediate between that

of the H. cuspidatus and the N. bracteata )

ywfx.nifde.org.cn AR Y
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233 KyRFHIE AT, R s A R | 142 20~40 um, SAFIE40, 1
2330 HWERMEFEER R BMEERN BARELSG, £ 8~40 um. FELKE, BAL, B L, HAEZ 10 pm;
SALA E A K2 30 pm, BN 20 pmo BREE MRS 20 fLEL AR 22 [BDE SO 1R 0K, R o S
20~100 um, AEMRTE, 2N 12404000, kRN E 15,

SFL (stoma )

AEBIBL (pollen grain ) YR T4 (threaded guide tube ) 274k (fiber )

AL ( fence cell )

B 15 EREEEMRENBHE
Fig. 15 Identification micrograph of H. cuspidatus powder

2332 KAHIFFHARBHEERN MEKEE, < SWEREIE, 12 20~40 pm, SEIBLL, HAR 13~40 pm,
g B, K2 30 pm, A2 20 pm, BREE 20~100  LFLESIE, BAL, B Z, FLARZ9 10 pm; MIHRAZ0 R 45
um, AEPRTE, 2N 12 DML, ERPRINAIE, RIE A 2 EIE e Rk, KoK SALA 16,

ERCEOR S ywfr.nifde.org.cn
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AEBBL (pollen grain ) 214k ( fiber )

LA ( sponge cell ) HRE 2 ( fence cell )
16 KEFIFHARER BRE

Fig. 16 Identification micrograph of N. bracteata powder
2333 KROFRAFROR R BRCES BoRE SO, T RS BHAR 7-30 um, RS, BAL, B, HRY
FLoAE R, K A2 20 pum, 502 20 pm, BREE 20~ 10 pm;; AR A0 0 E A Z2 R sl b R k. & A3 5

100 pmo AERE, 20 1-2 D4, IRERZAI S50 um.  ZHFEEANN . KR WAL 17, #7F5E  ORE
FEB RN AL, FOE S EDE , AR 20~40 pm, 8 IR SO R Y00 LRSS R WAL 5.

e om0 T IR Y
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214k (fiber )

B 17 BHBEEMRER BRE
Fig. 17 Identification micrograph of H. officinalis powder

3 itig
31 PRRE
311 %

B i 5 R A T A (R ) #f A R4 3 Bzl
MAEMER A 2 B S 0 DX 51« A S A 2 DL
2R, TR, AR Ak, ZEHORI] B Y
e, BT AN as s RATAIGT 25 507, 455, K252
VURIE , FE IR i €0, 28 S04 0, ol 11 (8 B8, DBriv v

CRCAR IR RN Jownal ol P

ARt ( glandular scale )

M2 4108 ( fence cell )

AEA%E ( non—glandular hair )

JEREAN ( thick—walled cells )

255 WA B 25 22 A3, LR Wl () 2R 280, A, 52
ANE R B PAHIE o
312

i A i 5 T DO Ao 78 2 P B, L R g
B, i B Y AR B HE P o R AR P B KRR A
KATATT 5 BEIS A A v RO A 0 i i 25 2 N 4
BRI FE I (I RON B ETIE , R B iy 2
s 2R BT 5 I B €5 LL i A R R TR Sk R, R AR A

ywfx.nifdc.org.cn
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Tab.5 Powder identification comparison of H. cuspidatus, N. bracteata, and H. officinalis

HBAL ( part )

Y HIEL 5 (key points of identification )

RS2 (H. cuspidatus ) KAEHIFF (N. bracteata )

AL (H. officinalis )

Bt (color)

BTN RSN Ea =
27 2k AL B B ( stomata, glandular
scales, non—glandular trichomes,

spiral vessels, fibers, pollen grains )
A (sponge cel )
JEREZRN ( thick—-walled cells )
M1 (fence cell )

LR (greenish yellow ) KA ( grayish brown )
FFAEAA A ( same features )

J&(no) £ (have )

J(no) 6 (no )

W, AR Z L AEFDE S RIETE AW W, HHEA YO (not obvious,

HPBL (obviously, containing numerous and with a zone of splendor )

LR ( greenish yellow )

Tt (no)
A (have )
B, & A T £ [RDE 350 181 E 3E

ki ( obviously, containing numerous

colorless round or oval starch grains )

colorless round or oval starch grains )

A B WO 7R 2R AR Sl , B
Wik ZHUE , v BAE R BE G iR T R
R, KAFATTIT O, BiHb i, A o i
3.1.3 Bk

T o 7 N X 7 e ) AROR B O L R
8 =25 BRI SE A AT, R s B A A0 B
T U, TN TSR AN o 7 2 R o 7 i 2
3.2 WREER
3.2 EfEYIm

B Ao A 2 R X i e 1 25 A D) 1T 3 Bz A4 PN
) ELA B2 [ S 4 2R A, AR o 4 22 5
B A TEHES , RS A0 7 R ) R B S A HE A
iy, T RICHIA B R B A HE S SR % i Al
(A ZE A DB F T RE AT M 2E B, 1T KL T L Rk A
L ZERE Y ) BETR AN, Yo s I
3.2.2  mpgEYImH

PR AR L WP A FEAE R ) AR, BA
N A BH B, 3 AR 2 T (L R s B9 R e F bz, G
VAR . TRIT MR A R B ., 5 V4R A0
FIEL S, - o M A 3, B W, P AR A48 B v ) T R
R,
323 MK

B o A | D (1A SR B 35 hy B A
RAHITT R AR B R IAE (L, — B e AL R
JEMRE REUTA LT Y AR BACRRAE YA
[e] , AN [] B R AT TR g AR 2 2L, 3 R B —Fh 2
BB 240 6 1) S8 SRR AE , 358 YRRt | 3K PR b S ol
TEAE P SRR A BTG, ELZERR A B SR A B
FEIE A R B JERE A, 1 S SRR AF 7R A 2 ol A B

REFATT R B
3.3 hgh

AR SCERIC 2, AR SO0 B B AT AR B 5 0E 5%
PFEEE O Rl SCER AR B 14 L WP A
8 HLFNIALITT 8 4L, WL I E F AT PEARAFAE | it
FIZEREUIRFAE B ACRFIESS , 73l Sr BRI A B K
A IR IR) I 25 24 B A DR 50 Sl A S
5 WG TR 2R O SN I 2 b
RIS RIS 2 Fofr [l A B MR AR ST 21
DXoro SRR, # A B L R I A AR 25 F i i
RO AR R ARHIE R B 2R BtE
H A R 24 6 S AR VE i AR R AR AR 15
A AR IR G, AN TR JRURY R 29 AHTR I A MR
A GRAT W 22 50 AR SRt Sy g o 7 o S TR
VB A EL O S ) fa n] B, R A7 B 24 B R IR
f—E NS HK .
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