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ﬁﬁ; HE) #2amz 2 REPARLREEZRB,B - FTAANBRITFTAZH T E, FHTLRETAREFE KA BMER &%,
ﬁw#ﬁ%&w&%ﬂ@ﬁn% RBAFEA R FECHEENGHBER T £REFEZERB,B - = F ARG F 747 T o402
HHMERE RSy Ky R B AT RAE SRR E RN EMER T AR EELZHA T, MK KA 516 nm; KA SR E
‘i%i—‘i%i)rl‘l/’i%*ﬁﬁ:%“f’ B,B - = WA RGBT 494 %, &4 A Thermo Hypersil Cis 4 (250 mm x 4. 6 mm,5 pm) , A A T -
0.5% ¥ 8 AKZ®E(70:30, V/ V), ik 4 1.0 mL/min, &R K A 275 nm, BB A 25 C,#HEFH 10 pL AR HHEBARI@FH
AEWMBER R EECHER P T AREEEA/ B, - = FARBEN T Foo4biese s, LR ES B AW AR FEETREREL
5~50 pg/mLOR=0.9999)FE B M 5B E LM X £ BAF,B,B - = FRAAMGBT £ T 09 R 2REL 10 ~200 pg/mLIR=0.9996)5E B A
LuemAR L X R RIF M EE AR LRI RSD 39T 2.00% 5 Ak R EE A BB - =P R AMBLITF T 69T 3 ek wpik F 4
#4101, 23% F= 100. 16% , RSD 5514 2. 01% F7 2. 88% (n=9) ARIE | -7 FIARAMBITE R TG R BAFE, BABREE T (L £#E
F i) A RFET 1.00% ,B,B - = FEAAHBRITFTAERIHET 0. 15% ; R EE P RS L FRIFRE 12.00% , RS 45T RFA
iF 8. 00% , BRI -4 N AFAIT 2. 00% , RIER B4 RFKT 30. 00% , BE iz B 42 RAHET 10. 00% £5i8 %o k4%
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Content Determination of L —Shikonin and f, B’ —Dimethylacrylalkannin in Arnebiae
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Abstract: Objective To establish a method for the content determination of L — shikonin and B,B’ — dimethylacrylalkannin in Arnebiae
szechenyi Radix,and to formulate its quality standard. Methods The cross —section and powder of medicinal samples were identified by
microscopic identification, the L —shikonin and {, B’ — dimethylacrylalkannin in medicinal samples were qualitatively identified by the
thin — layer chromatography(TLC) method, the contents of water, ash and extract were determined, and the content of L — shikonin in
medicinal samples was determined by ultraviolet spectrophotometry at the detection wavelength of 516 nm. The content of B, B’ -
dimethylacrylalkannin in medicinal material samples was determined by the high — performance liquid chromatography (HPLC) method, the
chromatographic column was Thermo Hypersil Cis column(250 mm x 4.6 mm,5 um),the mobile phase was acetonitrile —0. 5% formic
acid aqueous solution(70 :30, V/ V) ,the flow rate was 1.0 mL/min,the detection wavelength was 275 nm,the column temperature was
25 °C,and the injection volume was 10 pL. Results The microscopic characteristics of cross —section and powder of the samples were
obvious, and the characteristic spots of L —shikonin and B, B’ — dimethylacrylalkannin could be seen in the TLC chromatogram,and the
spots were separated. The concentration of L —shikonin showed a good linear relationship with absorbance in the range of 5-50 pg/mL
(R*=0.999 9),and the concentration of B, B’ — dimethylacrylalkannin showed a good linear relationship with the peak area in the
range of 10 -200 wg/mL(R>=0.999 6).The RSDs of precision, stability and repeatability tests were all less than 2.00%. The aver-
age recoveries of L —shikonin and B,B’ - dimethylacrylalkannin were 101.23% and 100. 16% with RSDs of 2.01% and 2.88% (n=9),
respectively. The quality standard of Arnebiae Szechenyi Radix was formulated according to batches 1 -7, which was as follows: the con-
tent of hydroxyanthraquinone pigments (calculated by L —shikonin) and B, B’ - dimethylacrylalkannin should not be less than 1.00% ,
0. 15% , respectively. The content of water, total ashand acid insoluble ash should not exceed 12.00% ,8.00% ,2.00% ,respectively. The
content of water — soluble extract and alcohol — soluble extract should not be less than 30.00% , 10. 00% , respectively. Conclusion The
method is simple,accurate,reproducible and stable,which can be used for the content determination of L —shikonin and B,B’ — dimethy-
lacrylalkannin in Mongolian medicine Arnebiae Szechenyi Radix and control its quality.

Key words: Mongolia medicine; Arnebiae Szechenyi Radix; L — shikonin;, B’ — dimethylacrylalkannin; content determination
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5 SN SRR Y AL B S BT Arnebia szechenyi
Kanitz. B TH#ML, 5 CHEY 285 H ks - H - 1A H
wmk HERCN S 25 (B =8N S A &
(DU )) e H RS2 = 2 1 B4 E, B 52 15 A R B
PR FHZ M o A PRSI G0 25 84 2 3 ke B i i, 56 5
ek T 2020 A7 R [ 24 3 (—38) )0, Sk K SR 4
IR Arnebia euchroma (Royle) Johnst. B PN 5% 48 B
Arnebia guittata Bunge [ T4 , R IEA R A i 24
A5 2 e S22 AR e 52 24 47 3R B (2016 4 fi))
SRR 5T I, AR 44 N 2 AL B HUBEE T
2R SRR LT & MR P 5 o 52 2 M R (2015 4
R )i 45 05 TR AE 4, 5 2R 4 — B R A R R
WRATAE SRR, AR T BT L R v e, LT
VNN CEDA ST I IE 300 3 SR 5 WNEZT I 2/
DR ey, AT A I | L I B AR 1% 2 BRI
Z P52 b= 2% 5 52y iR B BB EE D, 5 HA &
SR I AR IE 5 % 2020 AR RS E 28 (—
H) ) FI R B WA HEIR L B AE K4 B
Ky BRANEEYE IR 43 = I A TE AT
GE, T TR ARE , 5 S i — 20 AR AL TR
SR IARGE T
1 XE5REH
1.1 {43

U3000 #i&5 ROEAH (3542 (32 [ Thermo 24 #]) , 1
FEPUTCEE FELR AL B shiltFeds . & 51 (DAD)
K #% . Chromeleon 7 {6,35% T 4F i ; AL204 7 -+ K
(e AR ) — FCRI A A R A R G T2
—);TU = 1901 BUE A3 5600 BT (Ab 50 38 45 FHAX 2
A PRTATAT ) ;SX2 -4 — 10 T EL g4 (R T HP R SL 50
HL A FRZS F] ) 5 SBS — 12DTD B A 15 e L (7= 08 2
AR A BR A T, T2 500 W, 4% 40 kHz) .
1.2 X%

ZE T 28 M B (i 5 110769 - 200506, 7
98% ), B, B —  H LM B R 3 XS B (LS A
111689 - 201504, 42k 98% ), ¥4 [ Hh [ £ & 24
K ERFIEBE ) 5 GFase WEIZ AR (75 S VR TARRAF]D
FRE L I 38 35 2 (3& [ Fisher 24w ) 5 FoAth i 5511
R, KO AlK 52 H 2R B LR 1o R
FOALNSE AR D IR T S RERLHTIE ; R4 3 2B,
WS E IR X R T S R L i SR AR LA €, N
S FA XSRS s RAM LA D, N5EE AR IX S
WA BYRE RS E, N5 HiRX i 51
ONBE A1 kg SRATHL AL F, NS B A DB 5 A T B 5t
Ji o 28 N 5 i R K2 R 0 80452 S A 28 RERHE ) i AE
REREE Arnebia szechenyi Kanitz. TR AR .
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Tab.1 Information of Arnebiae Szechenyi Radix

wERORT O RERE  REEE |(#E RF REARL REENR
1 181001 A 2018-10-01f 7 191004-2 B 2019-10-04
2181010 A 2018-10-10] 8 181110 B 2018-11-10
3181011 A 2018-10-11f 9 I1811I1-1  C  2018-11-11
4 191003-1 B 2019-10-03|[ 10 181111-2 D  2018-11-11
50191003-2 B 2019-10-03| 11 191005 E - 2019-10-05
6 191004-1 B 2019-10-04| 12 191012 Fooo2019-10-12

2 AEEHER
2.1 R

A it 2 B A TR 5 B AR Y, RS LN, K 6 ~ 15 em, L
1£0.5~3.0 cmo ML FRIE R K , oo 47 5% 25 24>, Bl
B s R LA SR R, AR HE BUZ M, B #
JRE NG , &) v, e T R 5%, R BSR4 8, R
o SR 5 IR R
2.2 HEH
2.2.1  BAER

MEUIH : AR 2 1 B2 )28 2 KA B oy e 2
JER, SIMI Rz J2 B2 30) Bz 8 22 A 1k 2 S B o I B 2 Ak
78, 2 ~ 3 2 TRE AN MO AL AR, 40 i 22 D) [ SE K $9) B
FEJ T, ST AR 22 A UK 0 B A 20 i AR AL
AT B2 W S, AR BT CRAR SN 2242 il HE
LR EARZIR, RN LG S B I TR 5 2
AR AR 20 R AN S T RE A I 1 28 A R TR LA 1

IR : BURERLLEA ARIR BN, HAE 13 ~36 wm, H.
7R A BE G TR B BE SR AR O I N R AR A
(SR N AR RN TRV A B A Y B
W, aRaaa R MEMRKE  IRFEA LA, K
ZRWBERABER; FEFAMGE, DA E%E8HL
FE L HAAR 9~ 60 pm A AESALIR, 52 7 ~ 15 pm.
TEWE 2,
2.2.2 HELR

WA TR 0.5 g(i 3 51 ) G R ARE , in i ik
(60 ~ 90 C )20 mL, # 7 4L HE (TR Ry 500 W, 4l % h
40 kHz)20 min, J§ 55, PR 2 1 mL, /50 A3 5
T UAE T 58 B 2 B, B — - Yk PR s Mgt ol 77 ) HRE
db A, FH S BB VR BE R 1 mg/mL FGT B
0o 18 2020 4F i e [ 2 8 (PUR ) )i ) 0502 382 (0%
PR, W R A 4 L, 4 ) T ) — R AR
LR Ok - K - LR TR - R (5:5:0.5:0. 1,
V/V/V/V)RIEFEFL, I B BT o Al s i
T e 0T R VR 0T AE N o7 A ] SR 1 (0 R

S FEBELL 10% SCE AL BT F R, B i, B
PERFI I BT 0 o TR UL 3
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RREGSHBE@AEIE B-C KAeEAKE D-E WK
W THRE AR F EARTSHEARE G RABRE
1 REEAMETIEFE( x40)

A. Cross sectional characteristics of Arnebiae Szechenyi Radix
B - C. Cork layer and cortex D —E. Phloem,cambium and xylem
F. Decadent xylem in the center of old root G. Interfascicular cambium

Fig. 1 Cross section characteristics of Arnebiae Szechenyi Radix

( x40)

2.3 KH RS EHUKE

A B AR ZE2 T, MR R 2 K e e L, MR 9 30
W5, A 54 S A KR I, A3 A FH K L A
PR AR 1 A 5 AR T 2R T R R 2 b R ik
22 2020 4F R e [ 24 8 (PO ) )3 ) 2302 46 H R
JRAY ORGSR IR 53 o BLAN | 248 E 7K s i HL T
B, S RO A B R R Mk AL iRk e A v R A, A
& 7K G B T B IR A R T A U S AR
RO A3 o et AR A0 T 5, WRIEA T K A3 A (G ) 0832
o5 k) SR, 2 2 ) 2201 KA PERR I E R Y
R EEE R I R s, PR 2R 1 K A

BEEVER M AT 1 I E AR LR 2% 18I R
EEAERKRE TR HAT  OE SR FOK R A

i 12.00% ; Ho AT B & 8, 45 & BRI O0, o146l T
ﬁiﬁ{ﬁﬁ SRSy B AR 8.00% , FR AT PE K 43
w A 2.000 , KiEHEREYD & EABIKT

A KL B %—g C. Rgmje D. ¢k E HEmi
B2 FEFHMBMREFE(x400)
A. Non - glandular hair B. Vessels C. Cork cells D. Fiber

E. Parenchyma cells

Fig.2 Powder characteristics of Arnebiae Szechenyi Radix( x 400)

1 2 3 4 5 6 7 a b 1 2 3 4 5 6 7 a b
A B

A BEW B REE

1-7.1-7 5Pk BRH o AREELTES
7 1 B T 7 %4 7R

B3 REFHEEILE

A. before color development B. after color development

1 —7. Samples of batches 1 -7

b.B,B - =T

a. L - shikonin reference substance b.B,B’ — dimethylacrylalkannin refer-
ence substance

Fig.3 TLC chromatograms of Arnebiae Szechenyi Radix

30. 00% , B i ) & BT T 10, 00% o
2.4 ERZERSENE
2.4.1 M EEKHEF

218 2020 4E R El*’il;'il( PO ) ) ] 0401 4 &
I3 ICIGRE B BRI WA T R R 7E 516 nm
WA AL A S R, it ﬁtnnfmr“/ﬂzt:ﬂyﬁ%jtw&,
B X BE TG T4, e 516 nm Ry L AMIE P o
242 REFTEHFE

BB Gk 3 SIS 5B 0.5 g M BFRAE ,
33 43, 43 I AT Ik (60 ~ 90 °C ) FTZEE 100 mL, 43
BRI 4,5,6 b, ABRTHREE , U8 AT K %5 i HUE 0E )
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x2 HERKD BRS BRBERSS KBERHYRERE
EHMTEHEENELER (%, n=3)
Tab.2 Results of content determination of water,total ash,acid
insoluble ash, water —soluble extract and alcohol soluble extract in

the sample(% ,n =3)

K Ky BAH  BRERAN KERZEY BERZES
1 7.9 621 1.52 49.12 15.67
2 6.45  4.63 0.69 32.65 12.17
3 7.45  4.61 0.74 33.79 11.16
4 672 6.29 1.03 32.55 14.19
5 716 6.34 1.20 38.82 16. 66
6  7.69  6.07 1.41 41.18 19.61
7 7.80  5.86 1.13 38.30 17.57
X 131 5mn 1.10 38.06 15.29

WDy B R AT
A TSI 5 < B IR] — it (L5 181011) & A &
WIS A 0.1 g FHHE , 3L 9 Oy R st
IRV, 35 50% ,100% , 150% A% H L 25 7K S AR IR
it , WU 35 5, AR ISR 45 R AR 3,
F3 MEERKRKER(n=9)
Tab.3 Results of the recovery test(n =9)

#5482 (ng) B (%) (%) RSD(% )

A B A B A B A B A B A B

wAE(mg) M3 (mg)

5mL, 5% E 25 mL R, AR 22w, T
516 nm P ASAL I IR, AR EE I E 3 K45 [
o TR 791 B2 TR ] 4, BRI K, SRR SR LA
FVBE,  EHGIEER 25 25 T i ik R 2 ) B UK
R, IF 7 SENR) BRI 7] 0% 3 1 B 700 A AR [, 2
2% [F) & 2y b 2R 5 2020 47 RS [ 24 3L (—350) ) P (1 $EH
i, 856 e VSR 75 T8 IR BRARBGA T
FECHFE] A 5 ho

2.4.3 BEHEF &

BB IE G 3 SIS SR ZH 0.5 g W HFRE
T2 100 mL, 3290 5 h, NBHREE, ug i, K % 8 sk
JEWE S mL, F B & 25 mL P, VA R E 20 i
57, RIVASHARE 2t VA0 R o BB/ T 5 R 2R ) R KRS AR
I B RS 2 e B A 200 g/ mL 6T BE SV
2.4.4 FHEREFE

LR R AR WX IR B B R, T 516 nm
WA AL SRR E 2 R, MG OF- M, AZETié 4%
TR TR (X, g/ mL) AR AR RS WOEREE (V) AL
PR AT ekl At H 5 Y=0.024 6X +
0.0103, R =0.9999(n =2) L5 R FI , AL liE L R i
WRPETE 5 ~ 50 g/ mL 3 Bl N 56 RE LM 56 R R AT

e 5 B2 AR A B A, T 516 nm K
NIELE PRI E 6 IR 5 R AL TE K R WL RSD
M 0.16% (n=6), FBA{UEE 2 AT

R PRI  BR] —Ht (54 18101 D AR &, K1k
il 2 VA T, TR TR 0,1,2,4,6,8 h I IR
FEIE AR R R E WO RSD 28 0.58% (n=6),
T ARAE = IR N 8 h FE

A VE S  BUR — AL (54 181011) 4R Fok)
KO ERE  RE S AP SE R, T 516 nm KR
HEFENGE 6 W, IC O REE , JF TR & i 4 R A e 55
TR SR 2.60% , RSD 9 1.72% (n=6),%

68

1.67 0.87 0.80 0.50 2.45 1.35 97.50 96.00
167 0.87 0.80 0.50 2.47 1.36 100.00 98.00
1.67 0.87 0.80 0.50 2.47 1.35 100.00 96.00
168 0.87 1.60 0.90 3.30 1.77 101.25 100.00
L.68 0.87 1.60 0.90 3.30 1.77 101.25100.00 101.23 100.16 2.01 2.88
168 0.87 1.60 0.90 3.29 1.77 100.62 100.00
167 0.87 2,40 140 415 2.33 103.33 104.29
167 0.87 2.40 140 4.17 2.32 104.17 103.57
1.67 0.87 2,40 1.40 414 2.32 102.92 103.57

EANEREFE BABR - =FARFRTF T,
Note: A is L —shikonin,B is B,B’ — dimethylacrylalkannin.

2.4.5 HLEEENE

B =7 SHEURE S AR A A i v, 4 0 F
516 nm P KA VERENIE 3 UK, FTT58 o 45 B AE i
it Z (TR MEENT 1.40% ~
4.09% Y5 2. 49% 75 [E B A6 1 5 A [A] B
(1) SR 4B 1 24 b 8 25 S A K, U T AR i PR 5 AR £
F (DAL R AR LT 1.00% .
2.5 B, -ZHERABBMtTEENE
2.5.1 REFTEFEE

BB RBIR 0.5 g(id 4 S00) N % FRE , 3t
445, A3 BTl EE (60 ~ 90 °C ) Fll Z 5 25 mL, 43 1)
(B2 250 W, 4%y 33 kHz) 4 B 30 min il
45 min, JV  BROE T AL IR I 9 7R R A 0% 1 5 A
FEAY BT K R B IE T 5 mL, 25T, BRI N S A
Vs RS R S mL A RO, I S A 20 RS IR
i BRI, A SRR R 3 UK, G0 R A, IR
B AR IR S 30 min SRR & R
2.5.2 BitAHSRARAERAMERE

4,35 #4: : Thermo Hypersil Cis #£ (250 mm x 4. 6 mm),
5 wm); WEIAH : 2N - 0. 05% B R K% (70: 30, V/ V);
P 2 1. 0 mL/min; B4 275 nms AR 25 °C 5 HEFE
10 pLo IS AREE B, B — - F Bk D M 1 BT S 7 e
TR AR T 5 000, 76 0L 4538 25140 T, A3 i 7 0 (3%
w0 R R VAR T R A AL e B, HL gy
B BT BIERTRETC T, IR m bt R AT 1 WA 4,
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CRBERRRRER C MHESRBRZIER

BB - EEFHSEN £ TN G E

A. B,B’ - dimethylacrylalkannin reference solution B. Arnebiae Szechenyi Radix test solution C. Negative reference solution

0 - v ¢/ min 0
10 11 12 13 14 15 16 17 18 10 11
A B
1L.B,B - =AM FT
A B, - = FHRAMBEE 7B RER
E 4
1. B,B’ - dimethylacrylalkannin
Fig.4 HPLC chromatograms of 3, —dimethylacrylalkannin
2.5.3  VEMH &

B 4 S0 ALK 254 0.5 g AEEMRE AL
Tk (60 ~ 90 °C )25 mL, FRE i &, #8730 min, L%,
AR IR T, BRAT BT R % IR 10 mL,
AT BRI ISR, % 2 10 mL 2550, i
BIFH R ZIEE 5], U8, IREEIE TR, RIA A vl VA T . B
B, B’ — - H P I e BT = 7 % HE S  R SRR, ek
TR EC ) BT R VR B 2R 100 g/ mL R4S BRI o
2.5.4 FEkgER

LRNEIC R EE ARTE A 25 X BT TR, B R B, e
PT 5 2 AR E 2 Wk, BOF-3E, DA FL(Y)
KA R R BE (X, we/mL) R A bR R AT 4 1 (8]
P, 45 M5 ¥=0.208 9X +0.118 4, R>=0.999 6
(n=2) 45 R3F%],B, B — —HHEPIA IR 77 Jot vk i
7E 10 ~ 200 wg/mL 38 [ N 5 0 AL P0G R R AT

K % B R B — It (L5 o0 18101 1) A 5 , 4K
& R SR VAT, BT g A R SRR 10 pL,
M5E 6 W45 T ALY RSD 7 0.21% (n=6), % W]
I R AT

R PRI  BR] —Ht (54 18101 D AR A, K1k
il 8 L SV T, o ) =R RS 0,1,2,4,6,8,10h
B e 4003 T €00 3% 2% PR E A5 0 2 o 45 R e T ALY RSD
0.51% (n=7) , UL AR FHCE 100 WRE.

FEMIE BT 4 S ER 6 /i MRk
AR AR, FEA T O S A AR I S , TR o o 2
SR RSD  1.31% (n=6) , £ EdE M R IT

TnRE [ e i 56 < e 0 A & 0 TRl — 4 (HE 5k
20181011) Z & H W K (it 4 50#)0.5 ¢, KB E
It 9 iy, AR ) A i T U, 4% 50% , 100% , 150%
1% P R KO AKE B F LT i A R AR I A
THEO AL RN G5 2R LR 3,

2.5.5 HEesENE
B 1 =7 SR S A ) A A R VA, 3T

s SRR EREN E IS R A AR BB -
FE O D M R B R 77 (e T8 o) & A F 0.20% ~
0.33% ,FH&HHR 0.26% % & A b 5 250 & it
()22 5 B Bl T R BT AR i BB - LN
JEIERT R T AT 0.15% .
2.6 SRR FTRPRERIT

ZEA G RRAE X BRI TR I, 2 2% T
FHE Y 1) 25 B B SOk [4 - 71438 R a6 25
R AR A o B i e i iR i (. 28 (LA AE
JESEHE ) 1 B i, R B AR @ A E B, B -
LRI R T ) i AR A M E NS X 2
A o34 ARG Er it 25 SRR, AR A 2557 .3 4 51
T 8 — 12 S ZM I F B AT A A o 25
GBI 12 MR 25 TP A e S RN B, B7 — BN Mk
BT R 1 =7 SR X 2 RS
EE S % AR (1,5 - 81, AR R 28R o
FEEHST , B 2020 AFRRCH E 253 (—3) ) [F] s
PSR FEIT () B B I 00, AR 1 - 7 SHER 2 11
HOAURMIR TR AT T T 58 58 1 i e b
F4 S-L2SHAHRTEEBNERKRETIELR (%, n=3)
Tab.4 Source of Arnebiae Szechenyi Radix samples of batches 8 —
12, the results of content determination of L —shikonin and B, B’ -

dimethylacrylalkannin in the samples, and the results of inspection

items( %, n =3)

ok Lk BB -ZTAR K BEA BRARE KiEh Bk

5 BEBEFT WRAy BdY RdH

§  2.45 0.08 5.8 457 0.69 406 10.65

9 0.03 0.00 7.04 661 028 30.65  5.83

10 0.16 0.01 6.21 481 0.2 3519 7.24

11 0.30 0.03 8.84 8.60 258 20.84  9.93

12 0.08 0.01 1285 651 0.82 20.31  6.53
3 iTig

IR 5% AR | 2RI L T B U
F R ERERMBR TR TR RAE el JiRE
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