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Abstract: Objective To study of fresh cutting and traditional cutting methods of Baizhi (4dngelica dahurica), so as to optimize and
establish the suitable cutting method for 4. dahurica. Methods According to the key operation units of different moisture content
fresh cutting methods, drying methods, softening methods in fresh cutting and traditional cutting process, eight different cutting
methods were used to cut A. dahurica. The color of the cutting surface of 4. dahurica decoction pieces was determined by Adobe
Photoshop 2020 software, and the content of five coumarins (xanthotoxin, bergapten, imperatorin, phellopterin, and isoimperatorin) in
A. dahurica decoction pieces was simultaneously determined by HPLC. Taking the color of the cutting surface of 4. dahurica decoction
pieces, the content of five coumarins and their total amount as indicators for investigation, the quality and cutting method of 4. dahurica

decoction pieces were comprehensively evaluated by combining principal component analysis (PCA) and correlation analysis between
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the color of the cutting surface of 4. dahurica and their content of medicinal components. Results The color of the cutting surface of
A. dahurica decoction pieces was significantly different between the fresh-cutting method and the traditional cutting method, with the
traditional cutting method yielding whiter A. dahurica decoction pieces (4. dahurica 5—8, with L-values ranging from 61 to 67,
generally higher than 4. dahurica 1—4, with L-values ranging from 34 to 40); the content of the five coumarins and their total amount
in 4. dahurica decoction pieces from different cutting methods were significantly different; the more suitable cutting method for A.
dahurica decoction pieces during the fresh-cutting process was when the moisture content of A. dahurica was 50%, and the more
suitable cutting method in the traditional cutting process was to dry the A. dahurica herbs (50 “C) and cut them after steaming and
softening for 15 min. There was a slight positive correlation between the color of the cutting surface of 4. dahurica decoction pieces
and the content of medicinal components of 4. dahurica. Conclusion The influence of cutting method on the quality of 4. dahurica
decoction pieces is crucial, the best fresh-cutting method of 4. dahurica is to cut them when the moisture content was 50%; the best
traditional cutting method of A. dahurica is to cut them when the A. dahurica is dried (50 ‘C) and softened after steaming for 15 min.
The quantification of the color of the cutting surface of 4. dahurica decoction pieces in combination with the medicinal components
can be used as a rapid detection method to evaluate the optimization of the cutting method for A. dahurica.

Key words: Angelica dahurica (Fisch. ex Hoffm.) Benth. et Hook. f.; fresh cutting; traditional cutting method; color; Adobe Photoshop;

coumarin; HPLC; quality evaluation; xanthotoxin; bergapten; imperatorin; phellopterin; isoimperatorin
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Table 1 Cutting and processing information of A. dahurica
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1 REXNEE A) 58IE#S&E B) HPLC E (254 nm)
Fig. 1 HPLC of mixed reference substances (A) and A.
dahurica sample (B) at 254 nm
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Table 2 Color measurement value of cutting surface of A.

dahurica decoction pieces

. P W i
P it
R G B L a b
JIAE1 106 74 20 34 10 36
JIAIE2 117 85 22 39 10 39
JIETE 3 125 86 24 40 13 40
JIAIE 4 122 88 25 40 11 39
JNETES 161 144 98 61 1 27
JIETE 6 169 155 111 64 0 25
JNETE 7 168 149 114 63 30 22
JIAIE 8 175 161 117 67 0 25

RARFRAM, GARILE, BREWE, L REFEYE, o RE
aat, pRREER
R represents red, G represents green, B represents blue, L represents

color brightness, a represents red-green, b represents yellow-blue

7 i S D) R R AN [R5 K R R 546 G Y)
)3 R e S [ ) AL B AT AR )1 A TR AE 5 Fh
FEOEERN SEMEAE BB ENER,
HAPBRATEHZ A (R EZ5H0) 2020 R FLE 1) E
R EE S, ES BT RS EA ST
0.080%, M 8 3 )1 ATEAK Fr a5 Pl B H, %
I A3 N AR BR AT A 2% 5 & o B 10
i EITE 0.107%~0.180%, 754 ([ 25 #1.)2020
TERRBRE; BRERATEAZRAL, R 4 P G R
FRWYZAAFEELN, 5 &G RERS S
BHHER. SRLE 3.
3.1 FHBEIREER AR S KEEYIAEEE

A SO AN [F) Er 7K B D) 4 )1 O T

®3 NIBERATSHEERXBNAEREDENNE (X£s5,n=3)

Table 3 Determination of content of five coumarins and their total amount in A. dahurica decoction pieces (X £ S, n =3)

Ji R 7> H (mg-g ™)

FEdh BKE% —
PPl R RRETHER O WEEER BRAT#IZR 5 Fhdr 3R A
JIAIET  6.00  0.27430.003¢ 0.191£0.001f 0.42440.005f 0.771£0.007h 1.069+£0.011g 2.72940.026h
JIAIE2 590 0.27430.001c 0.22440.001e 0.6061-0.002b 0.858+0.005d 1.6490.002b 3.6110.009¢
JIEIE3 480  0.246%0.001d 0.13840.001g 0.61240.005b 0.899+0.006b 1.546+0.009d 3.441£0.021e
JNIEIE4 471 027740.002¢ 0.33520.001b 0.540+0.007¢ 0.839+0.006e 1.563+0.013c¢ 3.554+0.027d
JNAEES 611 027640.001c 0.2334:0.000d 0.52740.003d 0.81510.004f 1.41140.007f 3.263£0.014f
JIIAIE6 613 0.18840.001e 0.11720.000h 0.514+0.003¢ 0.795+0.003g 1.468+0.005¢ 3.082+0.012¢
JNIAIET 691 0.38840.001a 0.55740.004a 0.608+0.004b 0.888+0.003¢c 1.79340.004a 4.234%0.013a
JIAIES 543 0.341£0.001b 0.295+0.002¢ 0.667+0.001a 0.978+0.001a 1.80240.002a 4.08240.003b

F—HINARNG ERFRRZEREE (P<0.05

same lowercase letters within the different lowercase letters indicate significant differences (P < 0.05)
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JNEER A VIS EE F, (B4 R, A
FRAEL s AR H 2R 7l SR AR Al vy
B PO R RE. ik, JIATE 7, BIZEHAL 15 min
F N ETEAE G D) R A RO IS B AL T e
33 FHREIR S &SI S ARL R

JIATE 2 CEKERN 50%IEIHD T ETE 7 Ot
T, 50 C, ZFEHAEVIGED 4050081 B TEF= i
] KA R YN AR R BONE ' YIS 5%, i)
XPNTETE 20 JIETE 7 R DImgi e 5 s e R
B B M BT R T, I EATE 7R
DImBan L Em )AL 2, BAEgTH)IAE
Yo ONETE 5~8) [ L AE 358 5 T 7= i 1)
FNALERA DATE 1~4) B LAE, RUMESY)
S A TE O VI .

NETE T FBRRRETHESESIAE2 LR
EWEEFRI, HRAMEERBD GRS FiE
SRERBREWEESTNAEE 2, KT
PR & B 41.62%. {EMUEE R S EE 148.96%. i
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WIS &8 3.45% BRATHH R & 85 8.73%- 5
FEEELM BB 17.24%, FUI) A EEK DI
A 7R S P BT R AR G DD VR L — e R
(EREEE Ll

34 EmWH 45 (principal component analysis,
PCA)

St B LA AN AN R 7 V0t 1| 1 2k
RS IR, S EEN 5 R G R R AT
PCA, TE/HT I R v R 5 22 B R AN IESE e b 4
TIEAE 2 IR~ 0 g R B2 2R AT Acb 38 D BE - M b % 2 By
PR AR . 1 2 AN 3 R IE(E 43 A
2736 1.972, FRAEAE TTHR 2 53 08 54.716%
39.440%, 3 RiTTTRkEFIL 94.156%, Ui ET 2
DR 7 i 5 e 2 W S B AS [R) U1 1) 5 v B4 | A T
A HIANTE R, HOkBT 2 A E AT T

FEDTRBW MWK 4, HrgHERT
0.5 F R\ F T ST AH RS, 1B SRR
IEA RS FARRRT ., SERATEHZR . ISR BT
FHZAE PC1 A BT, U PC1 2 R LR RR
RIRAER . WEISER . BRI RSHE S RIS N1E
B [FHE, PC2 M EE RIAEHIEE 2. TR S
MfE 5. PCl. PC2 BL& T AN 5 Fid B &4
15 B

T4 EETRENETHREER

Table 4 Factor load matrix after rotation transform
W 5E FE4R e

PC1 PC2
MR 0.179 0.965
TN 0.319 0.912
MR 0.929 0.236
RRATHH 2 0.882 0.354
FERHTEA 2R 0.980 0.169

KFH 2 A TR A SRR R A B D01 77 v
BEAT VP o BL& 3 Reor 11550 S RFIEE DUk,
THENBER A ARVIFITNERLZE SRS (F), W
F=0.547 16 F11+0.394 40 F,, 2550 0% 5. HES
P, FAEHERRROGCANBTE 7 G,
50 ‘C, Z&E®AL 15 min JFUIHD >NIAIE 8 (it
T, 50 °C, whiEBAL 2d JEDIED S NTATE2 (F
IKEHN 50%H 081D >)IETE 3 (FKEN 70%H)
TID > )IEIE 4 (EBKERN 100%H Yl >)1TH
15 (T, Z&E8A4k 15 min J5YIHD > )AL 6

*®S5 AEVIHIFGELERBIAILERR S HEERERS
SENGETFNER

Table 5 Comprehensive scoring results of five coumarin
components content of A. dahurica decoction pieces obtained
by different cutting methods

e Fi F> F e
JITETE 7 0.217 2.023 0.917 1
JIIETE 8 1.521 0.211 0.915 2
JIIETE 2 0.484  —0.344 0.129 3
JIETE 3 0.778  —1.033 0.018 4
JIATE4 —0.272 0335  —0.016 5
JIEIES  —0.559  -0.032  -0.319 6
JIHIE6  —0356  —1.247  —0.687 7
JIATE 1T —1.813 0.088  —0.957 8

(BT, ZZEHAL 15 min J5UIHD >)IATE 1 (FK
BN A% IED, SRt RiE T —85.
35 JIIBERARYESRESHYRS R EH
XM

TENETER R 5 Ml S 3B s, Bk
RTEAZ N ChEZG ) 2020 4R TE 15T S5 ik
a5, Fo 4 PP TR TR AR5 -
HOHBRATHHR S ER S METREHT B2 5)1H
TERKOR VI e 2 47 AH S AT

K 8 IETEYR T LA & B T HE
G, FFRAEXNNERATHR S ES 5 EERERS
BRI, HRCL L AE s SRS R S 5
RX, 8WNEIEW R L. BRATHHER S &, 5 M
SRBIT RN Y, DR = N E L
HIrE LESKATHRSE, LES S MEERE
B e A A e . 8 )1 L TE AR T e
1) LAE(Y BLRHTTRE A Y=-5.258 5 X+74.704,
r=0.882 4; BREFHZR S E (Y1) HLRIHTEA
Y1 =-0.0573X+1.7954, r=03551; 5 fhEFELESE
B iaa (Y, HLFIETFERN Y2=-0.106 1 X+
3.977, r=02747.

A SEEG R SPSS 25 SRt AR 8 4 )11 TR
RUTHEEN L ESRATHR SR, S MEERR
B3 i B HEAT Pearson AHIRME T . 45 R E R, 8 17
JATER A DB LA S RETSH R &2 5 5 Fh
BHRRBIF DB R IEMR, KR
4 0.488 (P>0.05). 0.448 (P>0.05), RN
JEER A DI EEE, BRATHARS RS 5 FiE&
RIS B EME . A, RKETESHER SRS S A
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FE RPN BB 39.17%~47.63%, N 5 FiFEE R
BRAFHEERSY, 55 MHETERRUSEEZ
() S 825 IEAH O, AHOGRECN 0.947 (P<0.01). 45
RILE 2.

7071 |

........ |
SOk ................................ - T"-\
@ ........................ C %
~ I %D
: =
K B
= 301 2 :
B i, EBH
......................... L TP I 1%

................ b

. 11
10} |

0

NIETES S
a-JIIAIERA VIHSER) L b-BRETARERE o5 MEE
REHD EE

a-L value of the cutting surface of A. dahurica slices  b-content

of imperatorin  c-total of five coumarin components

B2 NAERARYERESHAAZRESER SHETRA
5 BB BRI XM

Fig. 2 Correlation between color of cutting surface of A.
dahurica decoction pieces and content of imperatorin and

total of five coumarin components
4 g

JIEIE 2 A W) P E 2k, A0 )1E 7
HIARHIBLM SR FIETIAS, A 600 2 4EIHIS
P S22, R A S TR T AR SRR )
H7i%. LK, BT EZKIIR RS 2R,
ST G P EE DTN T, JF AR AR
W 7= I BN T 2588 o AR SR8 DA M2 47
H 5 G VIR T N B IEREAT IR BE, FFEE X
FEHOEEE D) J A% SO R AR A RS K BT
TRIT I AT BRI IT SR AR IT,
LA B #1075 92060 ) 1 ARy T R 52 T - R < i
LA B EOR DI T i

PGS DI AR DU TR 7K BN 50%0
DI EGE B 1) AR S D) 5%, i iR Y)
HEAAR S WEe. HREE AP, ERTYIHI)
NAIEYOF DY PR T, T2 R= 3 BT
IR, HAMAERAZ a4 A K UI IR 5 JE 2, i
277 A2 e D) 1) I o 75 29 AR 5 1R 2B 77 Ak g
Fe, DL 2R RAZ 5 B 2 25 S AR 7R 24544
T B B el 1] A A% e U ) I R A L )

PIH 7 8) A TERET (50 °C), ZEEHAL 15 min

JEVIH, ARSI A EYOr BUTmEEaE A,

FHNBESE. EHEREE, WRRSE. K

ARG R, 5 ESRBNTBEE S, HETH

WFEEB, TR, AR T 2 R

PUd R e .. 78 TEOR I TH B 5 25 30 4y =

Z I IR A A, I RO VDT Bt 5 25 3%

By B B L IRV SR ARG, WML S i) B IR o

B A (R EZG L) 2020 AR A EIEOR R

HEORY A @RS A B .

Zx bArHT, gt R O RAYIH I R R
R RN BN, BIELAR S A ST
FEIEOL TN EIET R 2R S KE 50%I V6], %
TIRERER B, TREIAR, FFE 2 AR B K
FEMEER, Bl i) B AR U2, BX
AR S EASIE 3, 5 FiETRBS S ENY
% 3, PCA L&V A8 3, (HHYIHBIMK L
EAFNEE 6, Bz @UIAEYR A PImEe
BE. KRR SELE SOV E R, @) EiE
HET (50 C)H, ZFEWAL 15min J5UIH], %54
H )N A TE R DI LA FIES 2, BRETH
SOEMAE 2, SPEERENS BEMAE 1,
PCA ZREVFA A ANES 1, ABAEZ D6 J7 ik, 3
THACERAT, VIR R A S
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