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Abstract

Objective: By comparing the differences of characters and effective components of Angelica sinen-
sis from different areas, the best place was selected to lay a foundation for the introduction and
cultivation of A. sinensis. Methods: Using biennial A. sinensis from different areas in Qinghai prov-
ince as the material, the differences of the biological characters such as main root length, root di-
ameter, root fresh weight, root dry weight and number of branches were analyzed and the con-
tents of ferulic acid and essential oil were determined. Results: 1) Quality of medicinal materials,
main root length, root diameter, fresh weight and dry weight has obvious advantage of Angelica
sinensis from Dam Village, Dahua Town, Huangyuan County. In general, the sequence of A. sinensis
biological characters was Huangyuan > Huangzhong > Datong > Minhe > Ledu > Huzhu. 2) The
contents of ferulic acid and essential oil in A. sinensis from Qinghai were both higher than 0.05%
and 0.4% as stipulated in the 2015 Edition of Chinese Pharmacopoeia. The contents of ferulic acid
and essential oil of A. sinensisfrom in different areas are quite different. The contents of essential
oil and ferulic acid of A. sinensis cultivated in Huzhu, Huangyuan and Huangzhong were higher,
while those of A. sinensis cultivated in Datong, Minhe and Ledu were relatively lower. Conclusion:
All the 6 producing areas in Qinghai province are suitable for A. sinensis cultivation, and Huan-
gyuan and Huangzhong are the best producing areas.
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1. 51§

rH 28 24 AT AL (Umbeliferae) 24 )4 & (Angelica) i 4 Angelica sinensis (Oliv.) Diels /4R [1]. 24
HEFREFILAFIREILX, #EHk 1800~3000 m (1 5= FERIE X o ARHE = H A [543 R URIACH R =)
ZIAEETE=), NEEUNE), =IE(EFEFE), BREAGIAER) . MA7ERE A 84, 8T AR50 (i
RAFLY , FIONFE, BAAEN. L. EEEmz sk, NEROrHREH T2 —, A
WA LAY 2] IR, B AR . ZIERAE F LIRS B LR N, 25 NS
FEIB AR 7 AR K, WO MERRIGIT . PUR . Bomsi. EmiErRE S T mEET
Z DR N [3] [4] [B]. BbAh, HUHRES 32 M TR S fetmn OBk, ISR HDE ER R [6]. BT
Wisp RGN, B RE, BPAERFEIRHIRD, BB A A P LA T A LSRR . R
KA RREE LML R, A OUH IR E = 308 B, RERFEA YR AIRE, HERKE.
WPER, FAOKAS, BUELE, EHZ . ITEREEE KRR E R R DLAAH R IR,
IH 7SR E EAWIE K Ss, MAEE R P IR & O LA 2 S E TR FIE BT
AR, s, AUETE, BB, SRb, mBCNSARET X . et R, A
Hi PR A PR B 2 S AEOR, EEZ HARIAEE . BIEHOR . AR KAERR L SRR N AR ER R s [7] [8] [9] [10]
[11]. HsZ b, HHE B, AR A AR 25 R 20X Fi 24 AR 0 5 5 () S M 2 AN il A [12] o

FHFAL T E 5 #5(89°35'~103°04'E; 31°9'39°19'N). ‘&R LA Em i, 1hfik. 7. ¥, A
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WVH . A LA KR E A N E, HUIRZE R R, REWKERZ, TUETRE X, . %45, ZHX
W, SERNEER, AR TILVER, B E & RIRE ., SR, —LeRiE - 240
TASHESZEY SRR, B HIRB AR A, PTRES U BRI LA . Ak, IRAET
AR S AT SEHU SR RS, USCEE T AR 3% 5024905 240 £y, WFHAEW SR MREEAT T e (RN
SCBUAR EL B VR AN K 2R PR 2RI T SR P2 s 2 3 o B B R A 4% R T & B, IR R IX PR 75 24 T i
AT, WRANFEFE IS B2 S, R R, DU 2 5 Rk 25 e AL
2. M5 %
2.1 EB5RF

ZHES 1260 B RRAH g, KH-500DE AU 5458 i e 8%, UnitaryC18 344 (4.6 x 250 mm, 5
um). a2 —HF RS B R R SHUEA ), MrRENLGENER EAU), T Ry 4K
o

B 20 2 %oF B R i SR A B R B IR A A, #E5: 17092501), HEE(REaf, (A& EMK T H
MEEBRAR]), BB, WARE TR THMEERAR), AChBEK, HARKF 8o Hra.
2.2. M

240 ¥y 2UAFES T 2018 4 10 AIEF WA, SRR, HBh. K. 8P FEIRIET SR EE, WA
TAEAEMIA, HERERILE L

Table 1. Sample sources

1 HARMR

oTRS B R i S 4R (m) HIE
Code Sample sources Latitude Longitude Altitude Note
MH1 AN T B 48 B VA A B 4 36°3.750'  102°48.957' 2461 2 4k
MH2 RS EHEY I 36°3.900' 102°48.983' 2455 2 44
MH3 RANH 1 25k 14 35°59.529'  102°44.680' 2346 2 4
MH4 BRI | T BRI A 36°14.048'  102°33.734' 2488 2 A
MH5 AV 2 FERAT 36°11.647"  102°38.527' 2548 24
MH6 BRGNSV ) 36°1.155' 102°45.688' 2278 2 4
LD1 RHELE 2 36°32.276' 102°43.93' 2618 2 4
LD2 SHEEFERZ 36°33.895'  102°33.926' 2867 2 44
LD3 KRBT S 36°33.521'  102°42.294' 2754 24
Hz-11 BT 2 A 36°46.361' 102°8.442' 2728 2 A
HZz-12 HBIRVE Z R TTHS 36°53.295' 102°4.907' 2819 24
Hz-13 BB 10 A A 36°59.690'  101°56.934' 2894 2 4
HZ-14 HBIM)I 2 5 36°55.609' 102°0.011' 2712 2 4
Hz-15 BB IR 2 IR 36°11.646'  102°38.527' 2971 2 44
DT1 KiEEMEI 2 HH 37°2.027' 101°43.884' 2658 2 A
DT2 KR WL 2 A 2N 36°58.703'  101°47.151' 2779 2 A
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DT3 I L AR I TC IR 37°1.167" 101°44.923' 2600 2 4R
HZ1 P8 e LA Tl el X 36°32.815'  101°28.024' 2656 2
Hz2 IR TR 1A 36°47.950'  101°26.592' 2553 2 A
HZ3 & B R R SR AY 36°46.361" 102°8.443' 2765 24
HZz4 Eh 2 DA RERN 36°42.059'  101°30.562' 2405 24
HY1 RV B R BRI 36°48.744'  101°6.258' 2868 2 A
HY?2 EIRE B 2 s 36°48.745'°  101°6.259' 2927 2
HY3 IEVREL R 2 R 36°43.915'  101°11.378' 2738 2 44

2.3. A%

2.3.1. FARIFHHIFSME SRR R~ BN E

2019 47 10 H 26 H, KRR 2 A8 1 m? AT RS, RIS KBS 9IRRER 1, HOER. WEw
AN © BEE: e, KREDEREILARER; @ TE: e, KRWIERENLAATE
EE; O REMR: WA @ B HHPEROKE; © STRH: KSR il
A A RO b R RGEAT I E

2.3.2. HIFEL MEGNE
S (g N RIEFNE 25 80) 2015 4ERR—HBME 5. XD 35 A& 5E 15 2 [ 4R 24 VA v 3% & %

/

TT o
2.3.3. HYAMZRERAVMIE
1) &%

DL )\ B ik e i SRR IR I FE 7 L2 - 0.085% i 2 17511 (20:80) it 54 ; K613 K 4 316 nm:;
FE# 35°C; JiiE: 1 ml/min; BEFEARR: 10 pl. iZERE & FREERR 5 HAth 2 o0 FL 284 B R . 6B

I b P a1 P DL P 1

5 715 10 12.5 15 175 205 75 10 125 15 175 20

12890

t/min t/min
@) (b)

Figure 1. HPLC chromatogram of Angelica sinensis (Note: (a) Reference substance; (b) Sample)
Bl 1. )3 HPLC BiBEICE: (a) XERf; (b) H&m)
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2) X R S VYR R 2

i 5 TR HL R B o B 5 5 mg (0.005 @), B 25 mil KF (&3t hn 70% P A VA R M B E 4
A, KB 1.5 ml, B 25 ml ARt EImT, I 70% M i s ot B S %05, $541, ENE(EE 1 ml
FBTERER 12 pg)-

3) HLRIER &

KB AR L 0.2 g (F =50), BHIEHETES, FEMA 70%HEE 20 ml, %%, FoEH
B, NAGEHGE A2 80°C, [HIN 30 4r#h, WA EEEIN, AEIE AR E EE, H 70% BN LRI
PR, WE, WCEIERIE (FHSLIERR 0.45 TCK), HREEUEVR, BI7S. S M SRR 0 i) £ R o i 2
TR R RAORAT

4) FEFEFER

a) KMERRER

B RIS BRI A HE T 5.4 mg %2 50 ml R &R, 0 70% I EEE A BRI, HIEE | ml 5 0.108 mg
FIVET . K525 ER iRV 0.3 ml. 0.6 ml. 1.0ml. 1.3ml. 1.6 ml. 2.0ml. 3.0ml. 5.0 ml 7351 % 10 ml
AR, N T0%FEMBERLIE, WA, %L ORI 10 pL. HERER (pg) ABEARER(X),
TR ARFR(Y) il bniE dl 2, A7 FE8: Y = 51503X — 18.68, r=0.9999. £ R 7R, B
FRRRTE 0.00324~0.054 mg-mL " [k BE Sl 9 S B R AP IO 2R ME SR &R

b) F&% B LL

HUBR SR, ESEIERE 5 IR, BRIEREREI N 10 pl, %M 1.3.3.1 I 460 T 00 e i A0 R (1 1
A, 5 RSD fH. 45 % ERBI2EER RSD 168 0.38%, RUNEHET RIF, £FES®&NErfER,

c) REHER

TEREYC A (FLE AT, ORKT), FEEREOM BV 10 uL, 4351 T 0hy 2h,y 4hy 8h, 12h, 24h K
BEFE, £ 2.3.3 1 1) I S5 A T I W T AR PRSP 33ME D 1.93%, R SA i B SRR AE 12 h Y BEAR

d) EFMHEK

BUJR—HERE i, %08 2.3.3 wh 3) 75 AT 4 5 B IA TR, 4 AR B R 10 pL A e B0
A, AR DL R S R I P BR RS W T AR, TR . 25 R BORB BRI RSD fE > 1.14%, RUIH
WOTEN IR & &, EENRE.

e) i el R S

R HARE A0S B YA R G = 5 0R)FEdh 6 40, 0 0.2 g, ISR P EERNT B, 1%
8 2.3.3 v 3) LI &AL 4> BRI 10 pl VENERGRAR G EAL, 1R 2.3.3 1) I S 1
BIZRRR AUETIAR, THE R . 2R NE 2.

Table 2. Recovery test of ferulic acid
2. PERERINAEEULSEIRLER

IWFERE(Q) PR ER(mg) XREMAR(mME) MAESEmMg) FERE(%)  FHEWE(%) RSD (/%)

0.2014 0.0279 0.012 0.0398 99.17
0.2003 0.0272 0.012 0.0393 100.83
0.2011 0. 0205 0.012 0.0326 100.83
99.30 1.34
0.2000 0.0276 0.012 0.0393 97.5
0.2008 0.0291 0.012 0.0410 99.16
0.2017 0.0322 0.012 0.0440 98.33
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f) FedE SR E
F2 M 1.3.2.3 TR 7 ik A IR, AR 2.3.3 1)U BT S AT I E 24 AR 2 I RE
TR R AV T AR, AL IRZRIE BT R, TR R i P B B R A 5

2.3.4. Giitorh

KA Excel 2010 X} 5 NS AaAn AT 04T MG T2 T4 SPSS19.0 1T ANOVA fls, 1H5H %
YIIME . AR SEE . ARHEZERIAR S R A FEXEAS R H 2 V0 R AT ARG, ) A L ) 2 e 1) e 3
SIHT 2 VE 2 EEAME S SR B AR SRR EE o [RINSRA SPSS BEAT AN A7~ bR 24 U3 S R R 5 4 o 1) 3R
ForHre

3. R o
3.1 HBAARAHAMMERRERS T

B 7% 3 Al A, JE A S Tl E X7 A FARKME R R, N 32.22 cm, KA H] 38 cm. KiE B At
W2 HiAkz, FERKBMEN 29.33 cm. RAFEE 2 FERMN RN, EREKHMEN 19.44 cm. KHE
RO PPUASRERZ , WA 31 A ROMBR TEIER A . SRR KAEBUKINHHE T, HMEA
22 F120 A~ HEIBMRN £ VF SN AR EUR >, BB 10 4> 2 2 MBS /RER 2 E R AR HE
FES—r, AR 5.68 cm. HUCHEE R ESGRIEA . RANEPFEOC AR E B 2 Tl i,
WREARBIMES )9 4.84 cm F1 457 cm. A EHD GO FIURE R P16 2 = AN e i )G, RER
BIE SN 3.23 em H13.18 em. & 2 EEA/RER S A6 B RO, AR 29042 g, mOKMEILF]
472.74 9o REEFFR 2 AGHR . BFE KESUKINHES T, SEEXE 8 275.20 g f1 271.62 g.
IR E 2 W F I M T EISE RN, ~ 11091 g, Hi/MECN 73.92 g 18R RABAEK I 7~
YT EARA, BMEN 9337 g, NIHILF] 124.02 g. REEZFR 2 AGR . RN TEEBER A HEE
JETH, SEEIME SN 91.76 g F1 87.74 9. SRECE DE £ LKA HIAT EIYE RN, 343019, Hix
/IMEA K 16.15 9.

Table 3. Character value from different samples of Angelica sinensis

% 3. TR ASME M R IEIREHEE

B SRR FHK R R AR 5 2 RFE SCHRE
(cm) (cm) (9/¥k) (9/¥k) ™)

RS P K 25.44 +1.97 401021  160.28+1851 55.89%7.26 17.89 + 2.96
A E D 20.11+0.90 323+0.15  13269+11.66  38.48+3.44 15.67 + 1.65
RANH ) 2 Uk 1 23.00 £ 1.75 434+023  22010+1160  69.32+3.37 16.44 +1.13

F MU | ) 4 % A 23.67+0.97 464+035  266.98+2275 87.74+7.35 22.22+1.83
AN £ EERA 19.44 + 1.59 379+0.44  15329+3235 4820%1127  14.44%2.02
P PP R A 26.11+2.05 457+029  19248+1931 51.54%5.66 14.78 +2.36
B SE 2 i 28.00 + 1.56 336+020  110.91+1502  34.30 +4.97 13.22 +1.12
KRB R 2 AEN 28.33+1.39 367014  27520+1293 91.76+5.18 31.00 £ 1.74
RSB FTE 2 =N 28.78 + 1.63 3.18+0.28  156.11+19.75  45.60%7.45 15.11 £ 2.28
BT+ 2 B 27.00 + 1.49 340+0.18  192.13+28.79 52.88+10.48  14.44 %254
IR Z IRITA 2411+ 1.47 393+£0.33  18822+19.78 57.44x7.74 18.89 + 2.66
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Continued

B W e A R
BN 2 VA
BRI 2 KER
Kl Bk 2 75
KIEEWIL 2 A EM
KIEE AR BUT T A
I8 B Tk X
SRR DR A
S BB RSN
B2 BHE/REN
BB RAEEBURIUN
EIFEE R 2 Tl
EIREH 2 R

A5

A5t R

BENEES

21.33+1.38
2522 +1.92
2522 +1.24
290.33+241
25.78 +£1.68
2478 +1.73
32.33+1.15
2744 +1.45
26.67 £0.97
2444 £ 1.47
28.56 + 1.84
26.11+1.70
2211+1.13
13~42
21.06%

**

430+0.16
411+0.35
443 +0.16
412+0.23
3.98+0.27
433+031
453 +0.42
414+0.19
484+0.34
5.68 + 0.56
431+0.34
457 +0.37
3.84+£0.28
2.1~9.0
24.81%

**

186.11 + 12.89
141.27 + 10.67
189.82 + 23.69
214.35+16.81
184.27 + 16.90
207.87 +17.69
201.52 + 16.28
181.44 +9.73
262.58 + 27.52
290.42 + 31.66
271.62 + 19.56
230.96 + 21.53
117.20 + 13.68
44.5~472 .47
37.99%

**

52.78 £ 3.96
45.89+4.18
57.45+7.22
74.45+6.11
64.40 £ 6.43
67.72 +6.77
66.31 + 6.60
57.67+4.24
83.05+9.70
83.80 +11.30
93.37+7.98
78.69 + 10.12
4418 +5.28
12.5~157.93
42.28%

**

12.56 +1.23
10.22 £ 0.89
1744 +£241
13.89+1.17
12.22+1.41
19.67 £1.17
12.67 £ 1.65
12.89 +£2.79
13.33+1.13
13.33+1.04
20.22 +2.16
18.11+1.71
13.33+1.81
5~37
42.81%

**

**, P=0.01/KFL, RANREEEER.

32. EREAAE Y AMRTERRB O

H7 3 AI%1, 240 AR MIASME R HEIRIBAEAFRE ZR . B 5 {EH IR : SR
o> FE > 6E > WER > FRK. DUEOREER KK, H 42.81%, ABREHN 5~37 4, K
YRGS k. T, BRRHCN 42.28%, RN 12.5~157.93 g, R ZMREA —E
PEREE 7). MERMZ T RECH 24.81%, ZRAHN 2.1~9.0 cm. ERKHL R ZEE /D, H 21.06%,
AR 13~42 om, ULIZARbRECNFRE, ANIR = HL R 258N .

3.3. BEEIEHAEREX S

& 40, fHE, TESERERENEZIEAXCKR, HRXRES %8 0.672 F10.611. BHHE
WEAEK, ., FEMZIN. SfHE, TE5 ORI 2T E EHIRR, HEXRES N 0446
10.454, USRS, ©F. TEIMEM, BHE. TESFRKEEEEMIRR, HXARED 5N
0.165 1 0.139. il FARM KRG, &, FEMZ M. FRK., RERE STREHE X 250 7 v: 0.62

10.104, {HP>0.05, AEFGUFEL PrIAERK, REE S SR RIEA K,

Table 4. Correlation coefficient in the root of Angelica sinensis characters

3?4 HIAREPIEREROMEX R

s JBE PR ERK  MEE HEE HH HTE
ERK Pearson Correlation Sig.(2-tailed) 0.33 0.165* 0.62 0.169*
WRER Pearson Correlation Sig.(2-tailed) 0.672** 0.104 0.611**
e E Pearson Correlation Sig.(2-tailed) 0.446**  0.938**
ARE Pearson Correlation Sig.(2-tailed) 0.454**
W= Pearson Correlation Sig.(2-tailed) 1
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BEEAR~ LIRS B O

K] 2 BoRASE =R ST BRRR e 25 . S5 RoR: FHI S AT R ER T3 & &8 0.104%, 1=
T 2015 hie (HEZGHL) KUE ) 0.05%. H IR [TRE BT BRI O B, N 0.14%, HUCON BRI 2
0.13%. TfiSR#6 3 N5 A RE il (BT B RR & B AT B (58 0.075%, 0.079%, 0.079%), H el [hl
ZRREP <0.05). MLk FRE, BB ARESREERM S S, HUOmER . KA, KdE, EiF
(0 VARE S, SRS AR Sl B R B B IR

0.16
: b
0.14 - al
be g 22 E be l
LR W o o LEE ww yml]e bebe
S h A e = A1 S F
S 01 |de de ge L g A1/ d Py ed [
1 T de N 1™ B
@ B :
&
®
E
VRS ) W2 “ Y <O VA N v O
@&@&@@ &&&&& &&&é&&$$$

Figure 2. The result of ferulic acid content in different habitats

2. R b YA ERBLM E L5 R

b TN TR Y 3=y sk

K 3 B RANF P HORE S R I e 45 . G5 RN FlP M AMEE R A RN 1.01%, &

T 2015 hig € E 25 80 ) K€ 1 0.4%. BAN L8 510 SRV R db 45 R & 2y, 20 A 1.78%F1 1.70%,

TSR AR 3 ANHL T 24V RE S A I & B AR AR (43790 0.61%, 0.98%, 0.77%), H'EflzmZEREEP <

0.05). MUk bFRFE, HWGEAREG IR & Efm, HOOBRA. JEIE, K., Edaes, &
FB 2 VARE S 4% R &

25

=
wn

ERHBEE (%)

o
3

0

YV 4> aX a5 v O v a»
$@§$$$ &&&@@ &&&&&$$ @

Figure 3. The result of essential oil content in different habitats

3. NEIF=H & Y3F & MM E LR
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3.6. BRI HEIE AN ERRIERIEBR SRS

H7E 2 AT, 24 ANARFFEHE 2 05 f ERK . IRER. BEE . T5 . OB IR BUE R
MK S, HZH3. HZH4. HY1. LD2. MH4 #3E - S MR, P L HY L S35 H 2 v
KMEFE K IR 2558 i R 9 el : EAR KMy 28.56em, SEHRBUAME v 20.22 4, IR B4R 14 4.31 cm,
e EIE N 271.62 g, T HEILME NN 93.37 g. XF 24 NARFFEHAGHER K. SRS, WER. ffH,
TFEMRGE— D RGBT, EREY 24 DNARFEFEE =1 73 2 K3, 4 /NK(E 4). B R
TR YRR, RAVRIE R kB A= 1, HoA LD2. HY1. HZH3. HZH4. MH4 FA—3, X
JUANHBIX BT ISk 0K, FMkE, X%, #HHE. DT1. HY2. MH3. DT2. DT3. HZH1
A3, M X HIE MALE TRROR, FARKE R, SORBHEN S . 58 = R EAFE ),
SRESAT RO AR R A 1. Foh MH2 AT LDL BoA—3¢, s XRG4 H Ak sy, BEREK IREAR.
TRB BN HEER. HZ2. HZ5. MH1. HZH2. MH6. HZ1. MH5. HZ3. HZ4. HY3. LD3 %X
— %, MK SAFREK. RER. EE, TEIRETS.

0 5 10 15 20 25

HZZ 1 1 1 | 1 1 1
HZ5 14

MH1 1

HZH2 19
MH6 6 j
Hz1 10

MHS5 5 J
Hz3 12 —

HZ4 13—
HY3 24
LD3 9
MH2 2
” LD1 7 —l
LD2 8
HY1 22 —]
HZH3 20—
HZH4 21
MH4 4

DT1 15
HY2 23 —l
MH3 3
D13 17 _]
DT2 16-—] —

HZH1 18

Figure 4. Major characters cluster from 24 producing area of Angelica sinensis
4. 24 N HYFREE = a) EEZ MR R AKE

3.7. BN EHEIE SN MRS
X 24 ANASTR 3 (10 24 YA 5 M BT BRI o5 B S IR — 2 R G I, SRR 24 A
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Figure 5. Quality cluster from 24 producing area of Angelica sinensis
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Table 5. Comparison of the contents of essential oil and ferulic acid in Angelica sinensis from different habitats
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