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Abstract: Objective To compare the effects of different processing methods and drying temperatures on the appearance and
coumarins of Baizhi (Angelicae Dahuricae Radix, ADR) decoction pieces, determine the appropriate drying temperatures for
different processing methods, and select the appropriate processing methods for ADR in the production area. Methods Three
processing methods (steamed-cut, semi-fresh-cut, fresh-cut) combined with three drying temperatures (40, 50, and 60 °C) were set to
process ADR decoction pieces. The contents of five coumarins (bergapten, oxypeucedanin, imperatorin, phellopterin and
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isoimperatorin) were determined based on HPLC, and colorimeter was used to quantify the appearance parameters of ADR decoction
pieces. The system clustering method was applyed to determine the color difference between samples, and the gray correlation
method was used to explore the correlation between color and composition. Rank sum ratio comprehensive evaluation method (RSR)
was adopt to evaluate the quality of ADR, and the cyclooxygenase-2 (COX-2) inhibitor screening kit was used to verify the quality
evaluation results. Combining the color and quality evaluation results of the ADR decoction to compare different processing methods
and dry temperature. The color of ADR decoction pieces was quantified by colorimeter, and the contents of five coumarins were
determined by HPLC. The systematic clustering method was used to determine the difference of color and composition of samples.
The gray correlation method was used to explore the correlation between color and composition. The RSR method was used to
evaluate the quality of samples, and the COX-2 inhibitor screening kit was used to determine the anti-inflammatory activity of
different samples. Results The brightness value (L") of the samples dried at 50 “C was the highest, followed by the samples dried
at 60 C, the samples dried at 40 ‘C were the lowest, and the yellow-blue (b*) value was opposite. The total amount and
oxypeucedanin increased with the increase of the drying temperature. Among them, the content of C3 had the highest component
content, and Al was the lowest. The color and composition clustering results showed that the samples Al and C3 were significantly
different from other samples. The analysis of the gray correlation showed that L* value had the strongest correlation with
oxypeucedanin, followed by imperatorin, b* value had the strongest correlation with phellopterin, followed by imperatorin, a* value
had low correlation with each index component. The quality evaluation results showed that the top three samples are C3, C2 and B3,
and Al ranks the lowest. The results of 1Cso determination are similar to quality evaluation, and 1Cso is negatively correlated with
coumarins except bergapten. Conclusion The processing method and drying temperature had significant effects on ADR decoction
pieces, the 60 ‘C semi-fresh-cut decoction pieces and 50 ‘C fresh-cut decoction pieces had great color, high anti-inflammatory
activity and production efficiency, which is worthy of popularization.

Key words: Angelica dahurica (Fisch. ex Hoffm.) Benth. et Hook. f.; processing method; drying temperature; color; coumarin; quality
evaluation; anti-inflammation; bergapten; oxypeucedanin; imperatorin; phellopterin; isoimperatorin
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Table 1 Processing operation information of Angelicae Dahuricae Radix (ADR)
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Fig. 1 HPLC of mixed reference substances of coumarin
components (a) and ADR sample (A1, b)
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Fig. 2 Drying curve of ADR (n = 3)
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Table 2 Color value of powder of ADR decoction pieces
(X£s,n=3)

FEA S L a b*
Al 4142+0.49 1.00%£0.00 13.89+0.31
A2 4532+1.13 0.79+041 10.68+0.56
A3 4400+0.93 0.26+0.40  11.32+0.46
Bl 38.17+£0.98 1.33%£0.62 13.28+0.48
B2 44111+0.84 0.28x0.49 9.891£0.55
B3 4439+0.87 0.72+0.53  11.50%0.49
C1 37.68+1.11  0.84+0.81  13.26+0.48
C2 4537+1.20 0.05+0.75 12.26%+0.77
C3 41.47+092  0.42+0.67 13.84+0.58

L ARRGE W, afRRLGE, bARRER
L represents color brightness, a represents red-green, b represents
yellow-blue
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Fig. 3 Cluster diagram of color value system of ADR
decoction pieces

*3 ALEMRARSIMEBEIRZLEBTIERHEEE (n=3)
Table 3 Content and total amount of five coumarins in ADR decoction pieces (n = 3)

. TIKE] RSB (mg-g ™)

s % FhAEE  AULITEE  KWIE BEERE  RKNWE AoRAR
Al 12.23 0.344 1.961 1.731 1.114 0.686 5.836
A2 12.56 0.395 2.614 1.858 1.186 0.895 6.948
A3 11.77 0.282 2.833 2.027 1.136 0.956 7.234
B1 11.88 0.366 2.306 2.207 1.212 0.874 6.965
B2 11.27 0.292 2.699 2.013 1.136 0.742 6.882
B3 10.23 0.304 2.824 1.937 1.114 1.009 7.188
C1l 13.25 0.289 2.726 1.924 1.219 0.909 7.067
Cc2 12.55 0.301 3.072 1.866 1.187 0.892 7.318
C3 10.42 0.406 3.657 2.355 1.455 1.109 8.982
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. BIKME, C3 M5 MO SR NERE, Al
1) 5 A Er B Sk, Kb ERER Ak
BT R (ISR B ik, C3 A AL (1) 1.86 1%, 33
KRG RN, C31H AL 1) 1.30 fi. RGE
Ko RE R (F4), 4RI ZE KT 58, &
ACFRAHRES BN 335, C3. AL R N —2, K
RFEMER—H, SEEERRERMII.
34 RBXEESh

NIRZE AER S H G RZ B &'
AIREAAAERIIR R, SR AN S A 5 PR AR 2K 2 R K
IINTIEEAT 400 o B A BB — )5, L7, as
b E 73 BN BT A, SRAFRIAT 5 Ao & &2 2 1A
IR REUE, HUEBIEIET 1, WH SR
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Fig. 4 Cluster diagram of components of ADR decoction
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PIRET55 2 14, R W 5 AL [A] 5T & BARFAEE =
EHAEE . NINTIHIER AR, BRI

pieces
F4 HEESEERLERIREXKE
Table 4 Grey correlation degree between color value and coumarin components
- IRE KRR
AN FULATIHER BKHTEAZR MR FERHTR BORLE
L 0.598 0.700 0.667 0.655 0.635 0.692
a’ 0.607 0.553 0.566 0.574 0.594 0.566
b* 0.683 0.566 0.684 0.734 0.652 0.637

%= 5 CRITIC /EZX-5 NEEEZLEMTHIIEHFRINE

F R 285 o s, FEEDIT RO L

Table 5 CRITIC weight method-index weight of five HET- 2000 B B MW TR A B 4007, 60 C
coumarins TR R BR PR 04570 e, 50 C TR A IR

D%y fabn ALt febseh R EEE BRE% 2, 40 CTHRE R, X 5T T 24 5E
A M PG 0.048 2.631 0126  7.728 pEE3
WIHTHIR 0472 L787 0843 51565 36 MIDRBMAIMILIEMEERS S
MEME 0190 1658 0315 19299 FE AR COX-2 H 1Cso WL 9. 7T,
MR 0005 1274 0134 8210 SE RN RIBEI TR ) 1Cso BB TR
SHKHIBA 0428 1691 0216 13201 g RS R R, HEEDITARIT R 60 CF AR

&6 ZLMEIEFDHER (n=9)
Table 6 Results of linear regression analysis (n = 9)
- EIIEﬁ‘(E%%%& PRAEAL R i b i VIE . F i
B ARG AN B
T -0.564 0.213 - —2.646 0.033™ - 0.780 24.752
Probit 0.200 0.040 0.883 4.975 0.002"" 1.000

wrk R 0.010 0.05 IR ZEVEKT: VIF(EARZ EILAMEAL, N 5 il RAUCRHMLRIAMLIAGTEE, ML 1 R

*** ** rapresent the significance level of 0.01, 0.05 respectively; VIF value represents the severity of multicollinearity, less than 5 is the best; R? represents

the degree of fit of the curve regression, the closer to 1, the better the effect

FES (B3) ) 1Cso Fefike 9 MRS AT 1ICs TR E
C3, &N AL, HAEREMNM S RPN 45 B
—8, XHEETFNERAAEE.,

Xt ICs0 5 7% Al 70 2 & e T Person AH A% 43 #T,
FER BTN ICs0 58 F LR BRI, BIFE
GRS RS, IHRCR L, Mok REUA
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x7 BREFNSEHFIRFE

Table 7 Critical values for grading of quality evaluation
BR BN THE Probit { RSRIEAME GUAED

Ry <15.866 <4 <0.2369
284 15.866~84.134 4~6 0.236 9~0.637 3
53Ry >84.134 >6 >0.637 3

®8 HIEMRRGABIREBRHFER
Table 8 Comprehensive score index and sorting results of
ADR decoction pieces

®9 BIERERRT COX-2 i 1Cso
Table 9 1Cso concentration of ADR decoction pieces extract
on COX-2

%5 1Cso/(mgmL™Y) HF | %5 1Cso/(mgmL™Y) HEF
Al 237.0 9 B3 106.9 2
A2 169.8 8 C1 168.3 7
A3 118.7 3 C2 1315 4
Bl 141.1 5 C3 425 1
B2 167.7 6

A5 RSRHEA  Probit 5  RSRIEME 4 RYZEH

Al 9 3.7794 0.1927 1
A2 5 51397 0.4650 2
A3 4 54307 0.5233 2
Bl 7 4.569 3 0.350 8 2
B2 8 42353 0.2840 2
B3 3 5764 7 0.590 2 2
C1 6 4.860 3 0.409 1 2
Cc2 2 6.220 6 0.6814 3
C3 1 6.914 5 0.8203 3
1Cso —0.781

HHRBE

LGS

ISR

RR AT HI 2

AN

FHAEE

FHINEE  AALETHER BKETEIR

-1

B AU R M (—0.940)  FRRET I 2 (—0.917).
FALRTIER (-0.883). RKATHIZR (-0.781) KM
Kz (—0.674), 5 TF-HE A EEAH I B 22, 11-0.203
(K5,
4 g
41 MIFEZ ERIERE

AW GBI I AR P S R B E Y 3
INT 54T %%, 45 FER DA RN T 71k HE %
FIER A G SH L. b & 5 58080 & RIS 0
BB, EXHGESE a RN N5k

—-0.917

—0.940

W R REKHTHE FERLSE 1Cso

1
|

5 HAXFRBHRAE

Fig. 5 Thermal diagram of correlation coefficient

P AR R R, SEDIT BRI OO B & B s,
B TR I PR B SRR, v K i ok
R FEWOT HIRAL, RIS, Bl
TH AR ARBOR, H O BRI . B
B, BUEOT SRR INEE : BT VNERT
YRR FeE, I EE - - TR

R, FEBEHIEREA G N T T T, i35
AR AL B D) TRAIE S B
FOKEVIF T, B T B R SeE s LA,
RIHINLRCE,  FNEA 7 S 80O 4t
MR RIS, HIHA RO O B R T
&R I T
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42 FIEREZEMILLE

ANTR] TR FE X6 1 TE AR S A 3k 435 &
M, Hd 40 C TR RS BERK, BB
By, T 50, 60 CFEEAE RS A M, 50 CF
PEFE SO, 60 C TR & B5m . TR
JE RS FEUR BT AR S EK, X
Al Re S TR AR PR AN ZE /N, 7K R 2
18, 3& B IR AH 45 1 0 24 0 PN SR AR i 1 3
AU R B A J5R0-21 .60 C ) TR T
i (C3) K 40 CTHEFEM (AL Bl. CL) EAR
B AR ARG B S . T, EPE R A
7], C3 W] et TR R 3 B A e R 72 T
R RAER BRI, R KERE YN T80
AR, 40 CFHRE G AT R 2 R ARG 46 AR 122,
DRI, ARAEAS RN T e B0 B 0 TR %, A
AT DABR A PR R . BGRO AR IR, iE T DA
BEREM AR PR RS =,
43 REITFNER S

ARV G R R, 60 CHEEY)TEAE (C3)
R e, FRON 50 CHETIT R (C2) [ 60 C
et YT EEE S (B3), 40 CHETZEVIEEM (AD)
JRERZE. WIBEARSKE, V)T s e,
PEEYIF RO IR, AV BAR, H A,
C WM FTF=IR A B3 & e d8 R IR B G T
TEE FF Mg sA . SR AR ML A TS T
SREEN 45 BARIT, Person AHIEEM T 4E BB OR
PR SEAATIAER . BRATHH R LR AT RS
HEEAR, X5 B BT, AR A
SR BTG, C2 A1 B3 2 4Lk S R BAE, H
W EPE, JLTFRMIME. dr, BAESG 5
ST 2R DIFE AR, HEERBWS SEHE.

Zx LR, N7V TR BN B TR R
BRI EES r 2 18) B SR R DR
PR, BN L7080 B & RN . i
IR OF SR K, 7R
60 CPEEY)FHdn 1T, HETF= R SNk B
Ry & B 5AES A AR, (En TR . @
1EHTE KRR B, wTRLRA] 50 CHEED)TFH5i%
TN, ZIERT=ARO B B R RS & & E A G
AR, AT ARK R O 440 T I, 20 i 6 24 44
HEB ], Bk s, B, (R RE R,
SR . OV S EIRENER, LR
H 60 CHEEY)TFHE, ZIEFTF=R A 5 AN B>

SEYINE—, BT M. FRSEIR
#H, POIREE.
RBAR AL FAREEAGF R
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