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Abstract Objective:To compare the quality of wild and cultivated Arnebiae Radix,using macroscopic investigation
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and chemometric analysis of the different components in wild and cultivated Arnebiae Radix from three different hab-

itats. Methods: Wild and cultivated Arnebiae Radix were collected and their macroscopic features were compared.

Using the ACQUITY UPLC BEH C4(2.1 mm x 100 mm, 1.7 um) column, with acetonitrile —0.05% formic acid

water as the mobile phase, the contents of D — shikonin, acetylshikonin, B — acetoxyisovalerylshikonin, isobutyr-
ylshikonin, 8,3’ - dimethylacrylalkannin and isovalerylshikonin in 48 batches of wild and cultivated Arnebiae
Radix were determined. The detection wavelength was 275 nm and the flow rate was 0.2 mL + min~'. PCA and
OPLS - DA were performed to reveal the differential components of wild and cultivated Arnebiae Radix. Results:
There were great differences in macroscopic features of wild and cultivated Arnebiae Radix, and the linear rela-
tionship between the contents of six naphthoquinone components was good. The correlation coefficients were
above 0. 999, the average recovery rates were 93.4% — 102. 9% , and the RSDs were less than 3. 0% . The
contents of six components in different batches of wild and cultivated Arnebiae Radix were quite different, and
the contents of D — shikonin and acetylshikonin in wild products were significantly higher than those in cultivated
products, indicating that there were still certain differences between wild products and cultivated products. The
PCA model established could distinguish wild products and cultivars, and two differentiating components in wild
products and cultivars were revealed by OPLS — DA, namely isobutyryl shikonin, B, — dimethylacrylalkan-
nin. Conclusion: By comparing the core size, cork curl degree and specific odor of wild and cultivated prod-
ucts, the two can be identified. The established content determination method is repeatable, specific, stable and
feasible. The differential components in wild and cultivated Arnebiae Radix in three different regions are
identified, which provides a basis for the quality control of Arnebiae Radix and provides ideas for expanding the
source of Arnebiae Radix.

Keywords : Amebiae Radix; cultivated species; wild species; assay; B, B’ — dimethylacrylalkannin; B — acetox-
yisovalerylshikonin ; isobutyrylshikonin
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Tab.1 Information of wild and cultivated Arnebiae Radix samples

Eiae) st A g AR
(No. ) (variety) (habitat) (cultivation year)
1 54 i (wild ) TR ISR (Bortala Prefecture) -
2 WA= fi (wild) W3 5 ( Zhaosu) -
3 524 5 (wild ) TR ISR (Bortala Prefecture) -
4 WA= fi (wild) ¥ i £ 55 ( Bayingbrooke ) -
5 BF A il (wild) HR$4 (Narat) -
6 B 74z fit (wild) HRFr4 (Narat) -
7 BFA: i (wild) 18R %471 M ( Bortala Prefecture ) _
8 B A= i (wild) AL BE 58 H JA M (Tl Kazakh Autonomous Prefecture ) -
9 B4R i (wild) 98 ( Xinjiang) _
10 Hf A= i (wild) FRELIE Y 5 @ YA N (1li Kazakh Autonomous Prefecture) -
11 BF A= i (wild) 5 ( Xinjiang ) _
12 B 24z fih (wild) B (Xinjiang) -
13 B A4z il (wild) 38 ( Xinjiang) -
14 24z it (wild) T B (Huocheng) _
15 B4R i (wild) 758 ( Xinjiang) _
16 T2 5 (wild) 33 ( Xinjiang) _
17 74z it (wild) it (Xinjiang) -
18 A= i (wild) 3 ( Xinjiang ) _
19 B A= f (wild) 8% ( Xinjiang) _
20 /42 fih (wild) B (Xinjiang ) -
21 B 74z it (wild) i (Xinjiang) -
22 T 5 (wild) 3B ( Xinjiang) _
23 A= 5 (wild) B i ( Xinjiang) _

RO R



W) 5 M F R ChinJ Pharm Anal 2024, 44(5) @
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F1(4)
ETRe Al 7 BRI IR
(No. ) (variety ) (‘habitat) (cultivation year)

24 A ff (wild) s (Xinjiang) -

25 74 fih (wild) B (Xinjiang) -

26 By A= i (wild) B9 (Xinjiang) -

27 B A= i (wild) B ( Xinjiang) -

28 F 7 dh (cultivated ) % 41 4 57, ( Bayingbrooke ) TAEAE (two years)
29 F 3 5 (cultivated ) [ & 11 & 3% ( Bayingbrooke ) TAEAE (two years)
30 F 1 5 (cultivated ) [ & 7 22 57 ( Bayingbrooke ) ZAFEA: (three years)
31 F 35 (cultivated ) [ & 41 & 58 ( Bayingbrooke ) =44 (three years)
32 F 55 5 Ceultivated ) [ & 1 & 3% ( Bayingbrooke ) =44 (three years)
33 F 35 (cultivated ) [ & 11 & 72 ( Bayingbrooke ) =44 (three years)
34 F 3 5 Ceultivated ) [ & 17 & 3% ( Bayingbrooke ) =44 (three years)
35 F 3 5 (cultivated ) [ & 11 & 72 ( Bayingbrooke ) PU4EA: (four years)
36 b (cultivated) [ 4 44 7 ( Bayingbrooke) FAF A (five years)
37 HR 35 (cultivated ) [ & 41 & 72 ( Bayingbrooke ) AR (five years)
38 Fo 5 & (cultivated ) B % 414 5, ( Bayingbrooke ) TLAEAE (five years)
39 H 3 5 (cultivated ) [ & 41 & 7% ( Bayingbrooke ) LA (five years)
40 F 3 5 (cultivated ) [ & 11 & 3% ( Bayingbrooke ) HAEAE (five years)
41 F K% 5 (cultivated ) 5 K55 F5 11 ( Nanshan , Urumgqi) PUAEA: (four years)
42 F 35 (cultivated ) 19,28 7K 557 L ( Nanshan , Urumqi ) PU4EA: (four years)
43 155 (cultivated ) 54 K55 F5 111 ( Nanshan , Urumdqi ) PUAEA: (four years)
44 F 35 (cultivated ) 13,28 7K 55 L ( Nanshan , Urumqi ) PU4EA: (four years)
45 F5 3 5 (cultivated ) 75 ( Zhaosu ) =4/ (three years)
46 F 3 5 (cultivated ) #3755 ( Zhaosu ) =44 (three years)
47 Fe b i cultivated) WA 35 ( Zhaosu ) AR/ ( three years)
48 F 35 (cultivated ) 75 ( Zhaosu ) =44 (three years)
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AL BPA L (wild) B~ E. #5580 (cultivated) B, Z4EA: (two years)  C. =4F4: (three years) D. PUAEA: (four years) E. Fi4FEA:z (five years)
1 FEBEEFERSRERERIEEE

Fig. 1 Comparison of morphological features of wild and cultivated Arnebiae Radix
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1. AR ZE (D - shikonin) 2. Z Pt 45 % & (acetylshikonin) ST R
# (isobutyrylshikonin) 5. B,B" - RGBT K7 (B,B’ - dimethylacrylalkannin) 6.
2 REXEMA(A)MHER(B) K UPLC &iLE

Fig. 2 UPLC chromatograms of mixed reference substance(A) and sample(B)

3. B - S FE S L EEBT K T ( B - acetoxyisovalerylshikonin) 4.
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TR AT, RIS
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0.1.0.2.0.5.1.0 mL 4 %& F 4 4 10 mL &
OB E R B Z B 257, B 1 ~ 4 55 B
RATRIR RS2, 2. 27 TR & % BT A 45 Tk
I mL £ 2 mL &, MG E R B2 8, 55, 1)
155 SX MBS . A HWREL ~5 SR
B X R VS TR R B BRI RS 2 L, T ACTROH

LS O TR & T AR D G =S I O T U7 3
( X,pg - mL™") WBEARAR, AT R (V) WAL bR,
bRl 2R, 15 B W 7 RE . A5 OR R, B R
N I O A o d S i 3 R A S i B S
r ¥1=0. 999, 7R 14 9 BE 35 Fl 9 4Rk 56 &R AT
GERIA 2,
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Tab. 2 Investigation results of regression equation and linear range of 6 components

Iy

( component )

(regression equation )

LN
(linear range) /(g + mL™")

[ =15 7

A e 4 HEZ (D — shikonin)

T 5352 (acetylshikonin)

B — B AR L BERT R T (B - acetoxyisovalerylshikonin)
STk 25 50K (isobutyrylshikonin )

B, B’ - —HIENHELFT T (B, B’ - dimethylacrylalkannin)
SR 45 #E 2% (isovalerylshikonin )

Y=1.060 x 10*X +1. 775 x 10* 0. 495 ~495 0.999 8
Y =1.350 x 10*X +2. 058 x 10* 0.513 ~513 0.999 9
Y=1.076 x 10*X —1.256 x 10° 0. 507 ~507 0.999 9
Y=1.163 x 10*X —4. 095 x 10° 0. 465 ~465 0.999 9
Y =1.255 x10*X - 1. 733 x 10* 0.501 ~501 0.999 9
¥=9.023 x 10°X -8.259 x 10° 0. 480 ~480 0.999 9

2.3.2 KEWEHZLEE KERW2. 2. 27 WHR A X
ARV 2 pL, ML HERE 6 IR, 10 Sk W T AR O
RSD, Z5RE/RAEEHR CBERR B - Lt
AT R T F TSR B, - —HERN
SRR R T F I R R R W LAY RSD(n =6) 43
N 1.3% 1.3% .0.72% 1.9% 1.6% 1.4% , %
WA A A 5 B R AT

2.3.3 HEMWELR BEEMBR(FEMS S 5)6 7,
3N € 2.2.37 15 5 i A R pE O A T R %
“2.2. 17 WU LA BIE AT, T 6 Ao i
K RSD, R BIRARERR LMERER B -
Pt AR S IR BT R 7 S T RS R B, - —HI St
PURIERT R 77 S IR B R 1 S i 5o 0. 12% |
1.31% 0.17% 0.37% .0.76% 1. 65% ,RSD 4351k
2.8% 1.6% 2.6% .0.49% 2.6% 1.9% , W] )5 ik
\RMERL

2.3.4 fEtEFEgE WAl —HUOH R S (FEM S
) 12,2, 37 IR Ty ikl A AR s VR, 2 T
#%J50.2.6.12 .24 48 h,$7°2.2. 17T T 3% 50041
FEAN TR, 105 6 AN W AL, 35 RSD,
FRERAEEREER CMETER B - WA
PR R 7 S TSR B, B — - HI BN M ok e
R E S R AL RSD 430y 1.3%
0.50% 1.9% 0.76% .1.8% .2.2% , F W (L 22 Fa &

HWEHR L

PER BT
2.3.5 feERMEERIRE A RS R R L LBt
EHER B - CWEIERIEER R T R T B R
B,B° — I EEPY M IE B T | S NG 5 A 100 AR
rn B, KSR AR, BRI, 0 I A TG ) R
Y BE 4y ok 0.196 6.1.213,0. 151 4.,0.490 1,
1.485.1.498 pg - mL ™" 1) 6 xf R ML iAW, B 0
THEERBARFER S %) , B4 0.25 ¢ %
FRAE , ol B B IZEHEE R P R B A L3R 6 - ]
AV R AS 1 mL, PRS2 I A il Bk (60 ~ 90 °C)
25 mL 4% /842, 2. 37 WUR Jy i AT il A A i, iF
R AT TR IR S5 R 3R 3,
2.4 BEAINE s

48 KT 2 BB A ARG i AR 0.5 g,
FEBERRE , #2. 2. 37 WU J5 vk il 48 ik i i VR, 4%
“2.2. 17T S AR 6 AN sr By AR, 2R
SRS B S, W E S R LR 4, 2R R
7, AN RV IR B s 55 B W A 0 R 8% i 6 S L
T SRR, HA KBNS HESI AR IR R
SN R O R BB - LR IE R
KT TR R B - SRR T A
e R R, S HEKK N 1.21% ,0.86% |
0.57% 0.27% 0. 19% 0. 09% ., 48 HtHrsmsseirh 6
G B A RN E 3 R
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F3 EEEERIRL(n =6)
Tab.3 The recoveries of six hydroxyl naphthoquinones
o GINE Y it e JmA EE S NS -2 i RSD/
( component) (weight of (content)/ (added)/  (measured)/  (recovery)/ (average o
sample) /g mg mg mg % recovery) /%

15 4 2 2 (D - shikonin) 0.257 4 0.183 6 0.196 6 0.389 5 104.7 102. 8 2.5
0.249 0 0.177 6 0.196 6 0.376 3 101. 1
0.243 4 0.173 6 0.196 6 0.369 0 99. 4
0.2556 0.1823 0.196 6 0.3816 101. 4
0.267 2 0.190 6 0.196 6 0.399 1 106. 0
0.258 7 0.184 5 0.196 6 0.389 8 104. 4

2.k 2 55 2 (acetylshikonin ) 0.250 2 3.2832 3.250 6.678 8 104.5 101. 1 2.3
0.245 2 3.2175 3.250 6.451 6 99. 5
0.250 1 3.2827 3.250 6.544 7 100. 4
0.250 7 3.290 5 3.250 6.639 0 103.0
0.250 4 3.286 6 3.250 6. 569 4 101.0
0.249 4 3.273 4 3.250 6.458 0 98.0

B - Z A S S BT T 0.2523 0.247 2 0.2510 0.485 1 9.8 93. 4 2.0
(B - acetoxyisovalerylshikonin ) 0.2533 0.248 2 0.2510 0.4855 9.6
0.2513 0.246 2 0.2510 3.514 4 92.1
0.254 2 0.249 1 0.2510 0.476 6 90. 6
0.2533 0.248 2 0.2510 0.487 6 95. 4
0.250 4 0.245 4 0.2510 0.479 1 93.1

ST 552 (isobutyrylshikonin ) 0.2518 0.452 8 0.2510 0.941 1 99.6 97.1 3.0
0.2511 0.451 6 0.490 1 0.942 1 100. 1
0.2510 0.451 4 0.490 1 0.936 8 99.0
0.2450 0. 440 6 0.490 1 0.908 0 95. 4
0.2517 0.452°8 0.490 1 0.920 5 95.4
0.248 9 0.447 6 0.490 1 0.903 4 93.0

B.B’ — WML T 0.250 5 1.3755 1. 486 2.797 95.6 97.6 3.0
(B,B’ - dimethylacrylalkannin) 0.257 7 1.4152 1. 486 2.830 95.2
0.258 3 1.418 6 1. 486 2.941 102. 4
0.256 3 1.407 6 1. 486 2. 840 96. 4
0.2585 1.419 8 1. 486 2.904 99.9
0.2535 1.392 1 1. 486 2.815 95.7

5k 48 55 % (isovalerylshikonin ) 0.2527 2.4278 2.430 4.781 96.9 95. 1 1.4
0.253 2 2.4326 2.430 4.763 95.9
0.253 1 2.4317 2.430 4.702 93. 4
0.2533 2.433 1 2. 430 4.744 95. 1
0.2535 2.4355 2.430 4.714 93.8
0.247 1 2.374 1 2.430 4. 694 95.5
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x4 BHFEZEHFERSHIERP OIS SENELR

Tab.4 Contents of six components in 48 batches of wild and cultivated Arnebiae Radix samples

& (content) /%

5% e S el S 1T S o
(o, TEEETOT WP o THRCRT SRR (o)
(D - shikonin) (B - acetoxy — (B,p’ - dimethylac =  (isovalerylshikonin) %
shikonin) isovalerylshikonin) shikonin) rylalkannin)

1 0. 10 0.76 0.36 0.37 0.31 1. 00 2.90

2 0.18 0.35 0.17 0.32 0.61 0. 81 2.44

3 0.15 0.54 0.33 0.51 0.95 1.29 3.77

4 0. 05 0.44 0.07 0.11 0.61 0.71 1.99

5 0. 04 0.59 0.19 0.47 0.59 0.90 2.78

6 0.12 1. 50 0.18 0.38 0.74 1.69 4.61

7 0. 06 1.04 0.09 0.14 0.67 1.13 3.13

8 0.12 1.33 0.17 0.28 0.52 1.88 4.30

9 0.03 0.10 0.01 0. 05 0.27 0.53 0.99
10 0. 08 0.54 0.74 0.55 0.43 1.34 3.68
11 0.15 2.06 0.51 0.51 0.93 3.22 7.38
12 0.01 0.05 0.27 0. 08 0. 81 0. 61 1.83
13 0.19 0. 69 0.43 0. 54 0.55 1.21 3.61
14 0.15 1.10 0.31 0.37 0.87 2.23 5.03
15 0.11 0. 84 0.10 0.59 0.75 1.26 3.65
16 0.04 0.27 0.12 0.16 0.42 0.69 1.70
17 0. 08 0.49 0.18 0.24 0.49 1.01 2.49
18 0.07 0.44 0.21 0.32 0.50 0.76 2.30
19 0. 08 0. 65 0.23 0.55 0.57 1.16 3.24
20 0.11 0.45 0.23 0.45 0. 67 0.99 2.90
21 0. 05 0.37 0.29 0.18 0.42 0. 80 2.11
22 0.03 0.19 0. 04 0.11 0.33 0.61 1.31
23 0. 06 0.18 0.20 0.24 0.56 0. 60 1.84
24 0.03 0.17 0.22 0.16 0.49 0. 60 1. 67
25 0.03 0.24 0.29 0.21 1.46 1.07 3.30
26 0.03 0.17 0.15 0.17 0.57 0.59 1. 68
27 0.02 0.21 0.07 0.11 0.46 0.67 1.54
28 0.14 1.67 0.10 0. 60 0. 88 1.62 5.01
29 0.09 0.71 0.15 0.11 0.39 0.99 2.44
30 0.08 1. 41 0.11 0.19 0.62 1.16 3.57
31 0.14 1.62 0.18 0.29 0.58 2.08 4.89
32 0.17 2.35 0.27 0.40 0. 81 2.48 6.48
33 0.09 1.75 0.21 0.32 0. 69 2.18 5.24
34 0.14 2.19 0.33 0.47 0. 80 2.41 6.34
35 0.14 2.06 0.15 0.26 0.59 2.14 5.34
36 0.23 2.14 0.23 0.30 0.91 2.75 6.56
37 0.12 1.75 0.15 0.26 0.74 1. 60 4.62
38 0.09 1. 84 0.15 0.39 0.75 2.22 5.44
39 0.14 2.05 0. 31 0.42 0.82 2.34 6. 08
40 0.17 2.70 0.22 0.45 0. 80 2.73 7.07

HWEHR L
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41 0.09 0.47 0.12 0.10 0.32 0.50 1. 60
42 0. 10 0. 10 0.07 0. 04 0.15 0.19 0. 65
43 0.13 0.41 0.09 0. 08 0.33 0.53 1.57
44 0. 05 0.16 0.05 0. 04 0.15 0.27 0.72
45 - 0.02 0. 04 0.01 0. 06 0. 05 0.18
46 - 0.02 0.07 0.01 0.05 0. 06 0.21
47 - - 0.03 - 0.03 0.03 0.09
48 0.01 - 0.11 0.03 0. 14 0.15 0.44
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Fig.3 Content determination results of 6 components in 48 batches

of Arnebiae Radix
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Fig.4 Score plot of PCA of the wild and cultivated Arnebiae Radix
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Radix from Bayingbrooke cultivars of different cultivation years
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