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Quantitative evaluation of Angelicae Sinensis Radix processed with yellow wine
based on composition-activity weight function method
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Abstract: Objective To investigate the changes of ingredients and thrombin inhibitory activity in the process of wine-roasting
Danggui (dngelica sinensis) at 120 ‘C and 150 ‘C. The weight function of the ingredients and the activity was established, as well as
the best roasting process was determined. Methods Quantitative analysis of 11 components in samples, including ferulic acid, 5-
hydroxymethylfurfural, p-coumaric acid, Z-ligustilide, caffeic acid, chlorogenic acid, kaempferol, vanillin, protocatechuic acid, vanillic
acid, and anisaldehyde, was carried out by HPLC. Thrombin inhibitory activity was used to evaluate the bioactivity of the samples.
The values of determination coefficient (R?) represented the contribution rate of compounds. Results During the processing of 12—
28 min, the contents of ferulic acid, chlorogenic acid, vanillin, 5-hydroxymethylfurfural and Z-ligustilide increased first and then
decreased, and the others had no obvious trend. Thrombin inhibitory activity of A. sinensis wine-roasted at 120 C was higher than

that of the sample roasted at 150 “C. The contribution rate of Z-ligustilide was the highest (R? = 0.643 2), followed by ferulic acid. The

RS EHER: 2021-11-24

HESWB: REHABITRIBE (19YFZSY00170); FHilFEAHIFRIBE (2021-SF-150); K& TAEFF L2 m 54 (20212018): KEF
HORFERIF E 34 (20202067); TG4 m 5 RHE QIR E (2021L337)

TEEEN: £ % (1988—), g, Wid, WHFCH M2, Tel: 17835114050 E-mail: wangyingwangxingl1@163.com

MBIEEE: & E, B WMLAS, FENFERGEH. TANFERT. Tel: (022)87401895 E-mail: lixia2008@tju.edu.cn
EOCIE, B, WA, FEMNERAE. PG, hA LS. Tel: (022)87401895  E-mail: pharmgao@tju.cdu.cn



FE B 2022FE58 $£53% B 108 Chinese Traditional and Herbal Drugs 2022 May Vol. 53 No. 10

* 3015

weight function of compounds and thrombin inhibitory activity was shown as Ws =2.635 C1 + 107.200 C4—40.850 C11. Conclusion

The best processing technology was wine-roasted for 20 min at 120 ‘C, which verified the scientific of processing with gentle fire in

the traditional method. This study established a simple method to evaluate the quality of 4. sinensis and its processed products in the

first-level test.

Key words: Angelica sinensis (Oliv.) Diels; stir-frying with yellow wine; thrombin inhibitory activity; weighting function; blood

activating activity; ferulic acid; 5-hydroxymethylfurfural; p-coumaric acid; Z-ligustilide; caffeic acid; chlorogenic acid; kaempferol,

vanillin; protocatechuic acid; vanillic acid; anisaldehyde
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Fig. 1
polysaccharides (b) druing A. sinensis processing with wine
at 120 C and 150 C

Changes of total phenols (a) and total
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#z1 MSMS OB FREALEY AP HFERS
Table 1 MS/MS data from (-) ESI-MS for identification of
a compounds of A. sinensis
s EMATR AT thmin [M—H]" (m/z) ik
1 TR C4HeO4 8.97 117 5
2 WHAERHE  CioHrOs  9.64 151 5
3 JFRILARR C/He0s  20.75 165 5
4 [ELRR CE T CisH20010  26.33 355 6
5 BRFR CieHi1s09  26.92 353 6
19 6 BIZRFR A e CaHn0s  27.31 193 5
“ 7 WRERTR CHeO3  27.66 137 6
' ' ' b ' ' ' 8 AR HIER CsHeOs  29.27 165 6
12 9 HHEK CsHsOs  29.96 167 5
b 10 JHER CsHsNO2 ~ 30.74 122 5
11 W CoHsOs  31.01 178 5
16 19 12 kAR CisHnO: 3432 255 5
13 WEGRK CoHsO3  37.19 163 5
g* 14 [IELRR CioH1004  39.77 193 5
t/mm 15 3,5-ZIMHEREZEE TR CosHouOr2  44.52 515 7
B2 H370%FERYIAEF (a MESTF b EX 16 34-ZWNWEmEZ T8 CasHuOn  46.51 515 7
THRBEFRE 17 REER CisHi0s ~ 47.87 356 5
Fig. 2 TIC of 70% methanol extract from A. sinensis in 18 TR C20H23N707 48.76 472 5
negative (a) and positive (b) ESI modes 19 1,5-Z0HEBEZE TR CosHuaOn 5914 515 7
2 MSMS EBSFEALELATHERS
Table 2 MS/MS data from (+) ESI-MS for identification of volatile oil compounds of A. sinensis
U5 G2 FR 3 #/min MS/MS (m/z) SCHR
1 5-F% B L C6HgO3 16.20 127 [M+H]* 5
2 2-(1-4803 k)-8 H IR R i Ci3H15033 16.53 221 [M+H]*, 189 [M+H—OCH;]* 7
3 BER CuHiN20:  18.61 205 [M+H]", 188 [M+H—H:0]* 6
4 Z-BEA Al R A CasH1604 25.33 381 [M+H]", 191 [M+H—C12H140:]* 7
5 FAT B R A M T C24H2304 27.31 379 [M+Na]* 7
6 5-O-BM BRI 22 T 1R C17H2009 34.64 369 [M+H]* 7
7 Z,7'-6,8'7,3"- X E A Py i CasH1604 36.19 381 [M+H]", 191 [M+H—C12H140:]" 7
8 R B R Ci10H1004 39.57 195 [M+H]* 7
9 3-T A -T-F HE DY SRR C12H 1203 43.03 205 [M+H]* 7
10 E-BE RN C12H1402 45.94 191 [M+H]* 7
11 Z- T H IR Bk C12H1202 4735 189 [M+H]* 7
12 Z-BAR N C12H1402 49.51 191 [M+H]* 7
13 NS NEE T C12H1604 53.08 225 [M+H]", 207 [M+H—H0]* 7
14 Z-6-F25k-7- A A BEAR A IR Ci13H1504 58.20 239 [M+H]* 7
15 )= Al H Ci2H1604 61.05 225 [M+H]*, 207 [M+H—H,0]* 7
16 NS AR A C12H1602 62.02 215 [M+Na]* 7
17 )= ABE F C12H1604 63.07 189 [M+H—H:0]" 7
18 Z-6,7- B A P g Ci2H1403 64.54 207 [M+H]* 7
19 7,7'-3.3",8.8"- W EH A P lig C25H1604 66.53 381 [M+H]" 7
20 T REORBK Ci2H1402 68.03 191 [M+H]* 7
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2.5 EMESHNHIE RN E acid  9-kaempferol 10-Z-ligustilide 11-vanillin
251 HHAMBEREIHIS REER “2.2.17 Ot B3 U3 70%PEHZE HPLC Bk
il £ 1) 70% FREFE B SmL, BT 50 ChezET Fig. 3 HPLC of 70% methanol extract from A. sinensis
| = mwsm (120 00129 o SHMF (120 ©) b A
0.5 —=— [EEEE (150 1 —=— 5-HMF (150 C)
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i i ]
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c 008 7 w XFHEIWH d
| —=— XE TR 1 —e— UnmERg Pt
0.035—. o WIHEG 9 E 25T ’ ‘.‘
1 wzm 006 ] T T
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0.0254 ¢ R LRER / i ] —— pam “.
. | HEE / = ]
A S |
= . ﬁ 0.04 /
EB?A 0.015; = s
H,Ei ] H‘E\
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0.005 4———— .
4 [
T T T T T 1 T T T T T T T T 1
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4 PIRER. HERE. FREK (a) & 5-HMF. Z-R4AAE (b) AHEFISEFSENTUUARNEERER. WHER. LEE.
BER. RI)LEER. BIEBE 120 C (o) M 150 C (d) BEFSRFEEMNTL

Fig. 4 Content changes of ferulic acid, vanillin, chlorogenic acid (a), 5-HMF, Z-ligustilide (b), and cumaric acid, caffeic acid,
kaempferol, vanillic acid, protocatechuic acid, anisaldehyde at 120 ‘C (c) and 150 ‘C (d) druing A4. sinensis processing with

wine
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J&» WERfEHEL 50 uL DMSO R B T 5 mL &I,
IIAZEKIE B e, BAE&H.
252 Tk %M Chuang 2608 S 11575, H
0.9% NaCl /K& R #1l&E M (1 mg/mL) &K IGIE
) S-2238 (10 mg/mL), FfifEEHRR: 6 AN &k
FEE o 43 S R i B D% 0T R PSS A VAR 150 L TiAE
B 30 uL I 96 FLARHIRS] . T 25 “CIKifr
A 10min J5 I 75 pL S-2238 ¥R, k&M E
10 min, 405 nm ALHEH A f. 0.9% NaCl AUF
B AR NI, HHE TR A (D TR
FIZR =14 pe/A o (D
A w978 ARHHBVAR A M, A wa 235U 4 18
Yk I Wl 4 #) 3%5 PE BA pICso [ pICso=—lg(ICs0 X
0.001), ICso {E A9 2L F] S0%HT, A1) )i =
WHEERERR, S5 RwE 5 Fis. 241 plCso 18
4 1.585, Bl MU RIATRERS, T8 24 H1 pICso fH3Y
Se I JE D, 4 BIE AR 18 min A1 20 min B pICso

{IER L
2.5 7
&S SR
2.0 4= 120 CIE44 )
g | 150 cEmup A — L
215 /
Az
\
1.0 1 AN
T T T T T T 1
0 5 10 15 20 25 30
t/min

B 5 ZHYAK 120, 150 CHbHIT 2 il %)L MERHIH
M
Fig. 5

sinensis processed with wine at 120 'C and 150 C

2.6 LZAFNMREMES

2/ Chen SFUOHE ST TV, BL pICso 1 A K
FEMAEAPEERT R, dd R2, SHARFE S &G
YA 2 5 R o JERE o R A o Bk P 1 B
THEASRIBE (W), LA plCso [ ARIALER, W, NI
AR B B LR H TR, A b o0 AR R
RBSIMBOTREIM AKX (2) Pror.

WXIZn:RZX% =aXplCso+b 2)

i=1 s

Changes of thrombin inhibiting activities of A.

R2 L R, BB E  R g L T 40 1) 0 1 1 R E R
s CONFACE IR Co DTk il 08515 P A i O A
i PSSR n SR

KRR R BRI R 3 P SV REIRE
5 pICso MHANE RN — Ty REHEAT [ ARCR

o6, FERANECN 19, 0=0.05 I, BIBRER. A
WlE. EAERERRERES plCs HMFHAEA
XEEN. i, ES PR EY R ERER K
RA 3 FR.

Ws=2.635 C1+107.200 C4+—40.850 C 3
CoNPTBIRR IR IR, Co NEEANERREIKE, Cn NEH
IS R R

Wz 3 fros, BA pICso (ENMBEALFR, Wy AR
B 5 24 VAR it FR) 5 L B 1) V5 PR 2R PR S TR Dy
W,=0.411 8 pIC5p—0.5799, R2=0.7012 (A 4),
B pICso fHHIHLA TR R R EL r=0.8374 (P<
0.0, BHRRAINARAREE L. S
AP BT BR R E A W I R, T RUE IS A
) WHEAINEME, BHAX 4 R
5t M F RS 1, P 1Cso o

R®3 UEYHREBRERNES pICs ERINE 512
Table 3 Fitting equations between mass concentration of

compounds, W and pICso values

AW ALY e R?

7 »=0.008 5 x+0.074 5 0.324 0
5-HMF y=-8X10"°x+0.007 6 8X107°6
XS y=-9X107x+0.001 5 0.007 0
VA ZNG|T y=2X10"%x 0.643 2
Wy R y=-3X10"*x4+0.001 6 0.070 3
SRR »=0.030 6 x+0.339 3 0.039 4
1L 251y y=-8X10x+9X10™* 0.0220
L y=-0.019 2 x+0.254 4 0.0259
R LR y=-8X107* x+0.003 7 0.028 6
TR y=-0.001 1 x+0.008 1 0.028 8
T A y=-0.002 8 x+0.010 7 0.345 1
Ws »y=0.4118x—0.579 9 0.701 2

3 Wig

3.1 BE} REESETHSN

HA I RE P ) v i S BB 24 VA R 5 A A
FPNFAWE Y, S5 G R ALK R R i s i i
Sl gy 5 BN . WS o AR A S A IR HE LR
FAAEE IS, anax R R 3,5- kst 2
BRI R KRR . 25 B, 7 24 U e
My & Em T2, 150 CHil#& R A& B LT
120 C.

WA B Z RS ERTHA, £ 2 MafliL
JEE T 243 I 1 1 I 18] A 1 I S T v i BEARG, AE MR 18
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min BFEZ WG EWIARIE S, 508 25.89%F
24.11%. LA 120 “C Ml #2 A o 2 05 2 S b A i i
] (R AR A R S 34T 0 AT, R IRAE ML 12 min B
REFEERMRTYE, FELEH TP Eag4Ex
FRR R MG A TR RA B, WK 65 5
ZrEE R N, Hmnl R 36%3). RS 12~18
min, Jeh 2 S B BE AR ) ) I T R, R TR
P T i o 40 B A D TR At 22 04T, A )
(1 R A 22 0 A R ELE 4 2 BB B R = A 2
PEE s R 76 150 “C MU 5 A 25 T 2 B (1 Pk
WA R 2 MR & B ST 120 CHlil & I
EJE
32 1 MBEEAUEVMNEESH

76 120 150 CHEHINT, FIZEER & =353 in
JE BEAG o BT AR IR T S5 BT R A A SRR T R B 45
SHREE, DNAAERRTEMTRL, RS R ER & AR
. [FE, U E A IR ER R A B PE AR
E, mnlm A ST ERR S AARAREDS), FER
TR & By MIAE MO T 240 22 min I A FFFRRAK,
HH 4k S I FASL S5 M Bt i IR IR . SRR B BT 2R TR
SR BT 35 2 R AR B AU O

o L 2 o M ) B ] 1 S K 2 5 T PRI
s, BET A, &l TR RTE iR T R
fife A A R . K T R A R B ARIR R Y 240~
280 CU7, [k 150 °C i & S S iy s
o FRRESERNSHIHEAMEREBS, 58
W EE R GELNNIFEA, KRNI
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