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Abstract: Objective To systematically study on the traits, micro-characters and microscopic identification characteristics of the two
authentic varieties of Chaihu (Bupleuri Radix) and its four adulterants (B. marginatum, B. marginatum var. stenophyllum, B. bicaule, B.
longiradiatum) in the market, based on extended depth of field imaging, image stitching and polarized microscopy techniques, which would
provide a reference basis for identification and quality control. Methods Morphological and micro-character identification methods were
used in the character identification, and the normal bright field and polarized dark field contrast observation methods were used in the
microscopic identification, combined with extended depth of field imaging and large image stitching techniques, to obtain holographic color
images of cross-sections. Results The image data of the characters and micro-characters of Bupleuri Radix and its adulterants were
obtained, and the normal light and polarized light holographic color image data of cross-section of Bupleuri Radix were obtained for the first

time. Systematic biopharmacological studies were conducted on the two basal species of Bupleuri Radix and its four adulterants. Compared
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with the 2020 edition of the Chinese Pharmacopoeia, the character identification was supplemented with a study of the fine microscopic trait

identification features. A comparative observation of the upper, middle and lower cross-sections of the roots or rhizomes of the herb

identified the upper cross-section of the roots or rhizomes of the herb as the most characteristic tissue structure and the best site for cross-

sectional microscopic study. Conclusion Bupleuri Radix and its four adulterants can be identified by using characters, micro-characters and

microscopic identification comprehensively, especially the microscopic character under polarized light of the cross-section, which has

obvious identification significance.

Key words: Bupleurum Radix; chaotic varieties; B. chinense DC.; B. scorzonerifolium Willd.; B. marginatum Wall. ex DC.; B.

marginatum Wall. ex DC. var. stenophyllum (Wolff) Shan et Y. Li; B. bicaule Helm.; B. longiradiatum Turcz.; morphological

identification; microscopic identification; polarized light
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Table 2 Main morphological and micro-morphological characteristics of Bupleuri Radix and its four adulterants
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Fig. 7 Microscopic characteristics of cross-section of
root of B. chinense under normal light and polarized
light (x50)
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Fig. 9 Microscopic characteristics of the cross-section of
root of B. scorzonerifolium under normal light and
polarized light (x50)

110

3R AR SR 6 FEE TR
JRHES 8- - 10-REF4E
I-cork 2-oil tube 3-cortex 4-crack 5-phloem 6-cambium

7-xylem 8-wood ray 9-catheter 10-xylon

E 10 FISHRIEYIEEBSIBEHEE @SRRI
MAFREREE (X100)
Fig. 10 Detailed microscopic-characteristics of the cross-
section of root of B. scorzonerifolium under normal light
and polarized light (x100)
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Fig. 11 Microscopic characteristics of the cross-section of
root of B. marginatum under normal light and polarized
light (x50)
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Fig. 12
section of root of B. marginatum under normal light and
polarized light (x100)
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7-xylem 8-catheter 9-xylon 10-wood ray

Bl 13 ESEARETESELSHERLMEEEREER
FHERGE (X500
Fig. 13 Microscopic characteristics of cross-section of root
of B. marginatum var. stenophyllum under normal light and
polarized light (x50)
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LARRRE 2-fE 3-RE 4-mE S-PIRE 6 REZ
TR 8T ORI 10-RHLK
I-cork 2-cortex 3-crack 4-oiltube S5-phloem 6-cambium

7-xylem 8-catheter 9-xylon 10-wood ray

14 FEEHAIREYIE RRMEBEEL @Y SRkt
MAFEREE (X100)
Fig. 14

section of root of B. marginatum var. stenophyllum under

Detailed microscopic-characteristics of cross-

normal light and polarized light (x100)

-ARRRZE 2-Z 3-ihE 42 SPEE 6 BME 7-K
JRE 8-ARLF4E 9-BAF  10-hE 11K 12-6E
I-cork 2-cortex 3-oil cavity 4-crack S5-phloem 6-cambium

7xylem 8-xylon 9-catheter 10-oiltube 11-woodray 12-pith

15 KRMSEARZRYIEE RS RN EERE
EWIFERGE (X50)

Fig. 15 Microscopic characteristics of cross-section of root
of B. longiradiatum under normal light and polarized light
(x50)

LARE 2-5Z 3-hE 4-WEE SR - RE
TRIEES 8-FE 9-RL4E 10-RHEL 1-ME 1288
I-cork 2-cortex 3-oil cavity 4-phloem 5-crack 6-cambium

7-xylem 8-catheter 9-xylon 10-woodray 11-oiltube 12-pith
16 KM SEHHIRZETIE EHEBFIEE @ SRR
LR AF BEEE (X100)
Fig. 16
section of rhizome of B. longiradiatum under normal light
and polarized light (x100)

Detailed microscopic-characteristics of cross-

M 1/6, MERZ, . SHLEAIE KR A M
o ARBEEE, A EMUIE 2/3; REREZ, £
RS KRR EAR &R 2 BRIk
3, W, AR SE BRI R “HRIR
Mo FERARGYERN, WIRCHIR L (&
17, 18D,

LARIEE 2-%F 3-RE 4-hE S-PIRE 6BRE TR
JFR 8-AL4E - 10-RHEL
1-cork 2-cortex 3-crack 4-oil tube 5-phloem 6-cambium

7-xylem 8-xylon 9-catheter 10-wood ray

17 HHEMSEARETE S B SHRLNEEEBREER
MFHMERRE (X50)
Fig. 17 Microscopic characteristics of cross-section of root

of B. bicaule under normal light and polarized light (x50)

O 0 NOULAL N —

o

AR 2-%)R 3R 4 SWINE 6 RME TR
JRHES 8-RLFHYE 9-E  10-RHTLL
l-cork 2-cortex 3-crack 4-oil tube 5-phloem 6-cambium

7-xylem 8-xylon 9-catheter 10-wood ray

B 18 $EMSCEAIREYIE EREIBEHELS @Y 5wkt x
EEMARERGE (X100

Fig. 18
section of root of B. bicaule under normal light and
polarized light (x100)

S R DRV it R T T 2 Gl 8 ) R AE
NREYE . ME RS AR Ko A
FERBEME . JLSEWIRLTYE R L, 5 HEREAN i pY
3~8 felALdh; MEEHTERE, RS, X
AR 2 BIZ BRI S, ARG ARSI
FIRCIR s AT SRR D TR 27 4k, R
w, BRAERIPR, A ERYIE /5. BEEIARL4E
WIRELSE, 29 HRBUERL) 2/3; KM SEHIMRZEAEY)

Detailed microscopic-characteristics of cross-
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T B R KA =I5, W) Al > L, REEE R
AW HEH SR DI e AR Z, Rk
5, AN Z IR S, S, 2 ORBIRTER”
B o MU A R AR LR 3.

*3 KMRHRE®

23 MEREMES

i (P EZG ) 2020 AERR VY ERE N 2001 &
TS NET T M AR vkl o R S AL R %
TS TVREAE 1 U1 a8 R FH 5 67 A 381 B 2 A 6 AR A

HEYIH B M EELRIFE

Table 3 Main microscopic characteristics of cross-section of Bupleurum Radix and its four adulterants

SAEC I N e i) ] Bz IR S 2hof
5w 6~10  DEINERHE 3~748, W SEBRD, BAEESRFE Kk, SRR 3~8
WRHETI LAEEVERS
FSEH 8~16  DHUMEHME 1~3%, Wi HEAZ, RAHI, REAFHBE 2 82 HCRART4ERD

S8
ARSI 3o GBI HS IR

Trmsed]  4~7  DEERUE 3~58, Wi SERD, BEBIESE RS BURE, BRI
ARSI

A 4~8  DHMEEUE 5~8 B, WEIERSD, BANEIIERHT MRk, HEB IR
ARSI

KISEH 5~9  KEUMERS, Fid, #E SEBD, BRI SRR Kk, SARERAMKE 3~

DR E B

HEMSER 15~22  DHOhERGE BZ, #E

TEMe” FE

5 BRI AL L3R
SEZ, RS, SMUZERD S B COHBIR REGgERD

VEEURE s I R = A SR R DT 456 0
DITAGE T 0 UMHERUR: s AR 4R 4 I 55 R AE
TR 5% S E AV AT 2 2 28 I 1 v W
®, BUE B ARE THI A B, KEEABEINHE
b, WA HEH M, EEEA, B TR E M
T, @SB IR S R X g, SR
KEIRAGPHEIE L A SE SR Y R BUR B AR Z
MR 4 B AT .

231 JbBEEH By R EEER . RFRH TG th B AL
W, BKFTEBEEZ ML, KN 30~60 pm, TN

10~20 pm. REFYEEZL, KRE, Rimdidk, H
BN 8~20 pum, BEFEN 2~8 pum, BOREGHTE,
KAk, WIEBERRE A UK, S LMEL, RSN
B SERD, ZAMSUIESCTE . WEEK
X, B, AEEHES WY (E19).

232 FSEH] My RLERE . KRR YNMTC BB
W, KKHFHE, KA 30~50 um, %N 8~30
um. ARLAEKRIE, Kun#iRsdi®E, EEA
8~20 um, EEEN 2~8 um, FORBUHE, K
th, BALVE, REAFGHIZEIREOIBIR 4, i JE

A-RfE4HM B C-AR44E D-E
A-cork cell B-oil tube

C-xylon D-catheter

19 JLSeEAM R BRAHER (X400; P-fHiRAL)
Fig. 19 Main powder characteristics of B. chinense (x400; P-polarized light)
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AR, Run#ioeoloi®, 5%, HERN
15~50 um, EBEJE N 3~10 um, R#EE, RHEEK
HHIRIRAT L. FEWRZ I, ARSI
FE. MEHRRKEE, B, NEOBEOERE
Y (K200,
Ty i 5 1]

2.3.3 Ly N WS R N R 1 O g

)

t, BRKITEEZ AL, BEME, KN 30~60
um, BN 20~30 um. RFERZL, KKRE, K
Wi R, WEOCH, HARN 7~20 pm, BEEN
3~10 pm, JHREGHIE, K46, ATIWALE, FEL
AR . SFEED, ZRIRSA, HILMS. WE
WHRKFE, BZ, WEERGTRY (B 2D.

A-KEEAIN B-ME  Cl-RET4E Co-MEL4: D-9%
A-cork cell B-oiltube C-xylon C2-leafbase fiber D-catheter

& 20

RIS R EMEHER (X400; P-fRifkL)

Fig. 20 Main powder characteristics of B. scorzonerifolium (X 400; P- polarized light)

A-KEEAN B-ihE
A-cork cell  B-oil tube

C-REF4E D-S%
C-xylon D-catheter

21 PSR EHAFMER (X400; P-RIRAL)
Fig. 21 Main powder characteristics of B. marginatum (X 400; P-polarized light)

234 GRSEHH MR E. KEEdREE G,
KKITEZ MY, BEME, KN 30~60 pm, T
N 20~30 um. RE4ERZ, KRE, L5%HHE,
KR, BEHAAN7~20 pm, EEE A 3~10 pm,
PR EEHTE, Ak, ATALAE. SERD, 2R
QAMSUTE . HER A 2K EAE, B2, W
SRR G (K 22),

235 KWHEEH BRI G . AR EE
t, KHHK, KHN25~40 pm, %A 15~30 um.
RAYER %, KRG, Wi SRR, BN
7~18 um, EBEJEN 3~6 um, FRBGHE, KAk,
AALE . RERD, ZAMGRIBERE . AT
KEGH W KSR, N s (7
Y (& 23).
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AR B-lE
A-cork cell  B-oil tube

C-K&eF4 D-5%E
C-xylon D-catheter

22 GRS AREMAFEE (X400; P-fRiRL)D
Fig. 22 Main powder characteristics of B. marginatum var. stenophyllum (x400; P-polarized light)

A-KEEE B-ME C-MEMR DAL E-SE
A-cork cell B-oil tube C-oil chamber D-xylon E-catheter

[E23 RATSEEAMKREHIFMER (X400; P-RIRAL)
Fig. 23 Main powder characteristics of B. longiradiatum (x400; P-polarized light)

23.6 HEWFSEEH M OREARE . KK GH S
t, RIS Z ML, BEME, KN 30~45 um,
N 15~25 pm. RAYER D, BAMKFE, Kif
Z P, BOREGRUE, BEEN 10~15 um, BEER
3~5 um, Ktb, BEHE, HHH. FEREZ, £
NIRSURE, BILNACFE . WERR KR,
Z, WERBGREHEOTY (K 24).

SEEH RO 4 FHIRVE o R R S 32 B IR
fESF LR 4. BoR RAEHIEE R RN, REE
B BRI SERRAE S T 2 /0 R B AFAE I 3K

RO ERE . LS, REY4ERZ, KRE, A
Wk, PIERERGIEAEAUIR, WERZ . RSEHIAR
PRI, AR R BBER , R Rk e
WRIR L EE, BB D T SER L 4R o R
4, W5, MERZ. BEEIARTYERKIY,
GG, Rimio, WERZ. KiSEiReTyE
KR, K SRBURR o HEM SEHA LT 4E 40
K, KimZ-V#, WERZ. KSR ERR
T AR R SRR, AT I K KR i
Fio AR BAAFAER AR W 4.
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A-KREEAML B-ME  C-AR&4E D-T%
A-cork cell B-oil tube C-xylon D-catheter
24 HERTSEHIM AR EHAFMEE (X400; P-fRiRL)
Fig. 24 Main powder characteristics of B. bicaule (X 400; P-polarized light)
F4 KRPREREDMREMEZLANFHE
Table 4 Main powder characteristics of Bupleurum Radix and its four adulterants
aR BR N K4 B ]
Jesem iRt RORAEE, XKAH KRE, Ak, WAERRESR  ZROL B MEKFL, umEEs
EESiN7 AR
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BRBRR BT S 4
Prses EAt HwEG, RKTBE K, KR, W8tk ZRICY, BRMSE mEKFE, 2N EES
EZii17
A ERE ARG, RKTBE K, w86, Kimiik ZIRGOH, Mg MERFBEARNE, s
EZii7
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e mixts EBG, RIMESHY BRER, Knd TR

LG, RO MR LRI ZRE S, 2
At
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3 e

A SIS BT SR SR R - K B R AR PR
K, GG IR RS EA, X5 2 A F R
Pl H 4 FRVE ST T RAEMELG M. 5
(rhEZGY 2020 FERRAALL, MHAREERHN R T T
FEANRTE IR S RIAFAE, S Se b 2 M AR B AR 25 1) |
WL NIRRT AT XS LU SR, WhE TSR M
FRECAR 25 b SR 1) T 2H A3 e LR R, e i
IRE DT A 730 . (P 25 8) 2020 FEARES
SCHR AR AN SE S 2GRS et IR % e B R L) T 2
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T RAALY) AP R KBH IR A A A 551
B, T S AN, AR AN
ANAE TR ) 108, AT TETE: R A dh S A
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S e DR R A7) T S ke 48 3 R P S I SR -
KB B PFREEAR B YR T E I8 T 5] Je R
V8 it 1) 5 SR ) AL AR DI T v T B R 45 B S )
MR R4 B R OB EE, ok 17 1%
Gt BRI P AL B T BT AR 5 0l EE AN 58 48 1k
T, SERETEMT R R TR RE. Horh,
RV & HIER M T @ 5 IR
XM EE. BARITHERHN, mAg4E, 3
B, mROCT, MU B RK ST, B
oy THMT S ASEA XSRS, BT
PERAHZ, WoRARAL RS, N 2PN RE,
AN BOTE R, TEPOWNER . 275 m] RE
SENL R LhYESE, JHRECR B AR, S
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B, ARSI R AR 4 T R P 58 S BURE i 78 #5708
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