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Response surface methodology for optimizing processing technology of salt-
processed Phellodendri Amurensis Cortex and correlation analysis between its
composition and chromaticity

YANG Jingrong, CHEN Yanan, XIAO Chunping, HOU Xiaolin, WENG Lili, JIANG Yuxin
School of Pharmaceutical Sciences, Changchun University of Chinese Medicine, Changchun 130117, China

Abstract: Objective To optimize the processing technology of salt-processed Guanhuangbo (Phellodendri Amurensis Cortex,
spPAC), and to explore the correlation between the change of chemical composition content and chromaticity value. Methods Using
Hypers11 BDS Cis chromatographic column, 0.1% phosphoric acid aqueous solution-acetonitrile as mobile phase, gradient elution;
the column temperature was 25 ‘C; the flow rate was 1.0 mL/min; the detection wavelength was 208 nm; the injection volume was 10
uL, and the content of effective components in SpPAC was determined by HPLC. The amount of salt water, stir-frying time and stir-
frying temperature were used as influencing factors. The content of phellodendrine, magnoflorine, jatrorrhizine, palmatine
hydrochloride, erberine hydrochloride and limonin was used as the evaluation index. The weight of each index was calculated by
entropy weight method, and the comprehensive score was obtained. Using Design-Expert 12.0 software, Box-Behnken design-response
surface methodology was used to optimize the processing technology, and the chromaticity values of 17 samples with different process
parameters under the response surface method were determined. Pearson correlation analysis and regression analysis were performed
on the components and chromaticity values. Results The optimal conditions of spPAC were as follows: 60 mL of 6.67% saline was
added to 200 g of Phellodendri Amurensis Cortex (PAC) decoction pieces, the stri-frying temperature was 140 C, and the stri-frying

time was 30 min. The content of phellodendrine, magnoflorine, jatrorrhizine, palmatine hydrochloride, berberine hydrochloride and
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limonin in spPAC was negatively correlated with the chromaticity value L* (representing color light and dark), and positively correlated

with the chromaticity values a” (representing color red and green) and b” (representing color yellow and blue). Conclusion The

optimized processing technology of this method is stable and feasible, and the chemical composition of SpPAC has a significant

correlation with chromaticity. The quality of spPAC can be preliminarily evaluated by appearance color, which has certain reference

value for the processing technology and quality evaluation of traditional Chinese medicine.

Key words: salt-processed Phellodendri Amurensis Cortex; HPLC; entropy weight method; Box-Behnken design-response surface

methodology; preparative technics; chromaticity; phellodendrine; magnoflorine; jatrorrhizine; palmatine hydrochloride; berberine

hydrochloride; limonin

REMAZRALIX EZ 28, RIET = A R
T BE R AT BE Phellodendron amurense Rupr., A
ZIRRAL TR e, i AR . VB KRN 2
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VB AR AR AR, #t'5 STHY0002, 1WH
FE A RN e R AR TR A .
1.3 #HXEHENHIE

B“1.27 TURBIRHEMZH, IR 2020 4ERR
2 [ 2R R B (R 28 2020 4ERR T
AT A0S0, By “m#hK ik 100 kg 2544
N 2kg #) FEA), RIE KBRS, B0
WRN, CKIBT, B, T8
2 RFEEHER
21 EBXEMBYURSE=NE
211 ARSI SHECGERTTIERY, B
KHHIM AL 02 ¢ GE=50), FEKRE, HEE
IINHEE 50 mL, FRGE B, H#AEE 1h, B4,
A R IR () T B, K 26 W SR U 25 mL, 7%
T, W, BT 10mL B3, 184, i 0.22um
VERE, HRAEUEW, RIS SA.
212 IREXTRSIERE S 127 TR 6 Fh
TR G B, RSEIRE, 0 R RS ) B A
28.38 pg/mL. A6 64.12 ug/mL. Z5HEAK 50.08
ng/mL. THEZE YT 56.25 ug/mL. R /NEERK 82.45
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ug/mL. FPETT 2 74.58 pg/mL TR A% e A I
HIFS

213 k& AN Hypersll BDS Cis £
(250 mmX4.6 mm, 5 um); SN 0.1%HER K
-0, BEEEVERL: 0~5min, 10%Z0E; 5~20
min, 10%~17%ZM; 20~40 min, 17%~25%.0F;
40~65min, 25%~35%ME; 65~70min, 35%~
45% .5 70~80 min, 45%~10%Z [ ; AR 25 C;
AR RN 1.0 mL/min; AN 208 nm;  #EFF
10 pLlo EROCTAIRE S IR A BR 1K HPLC B
ILE 1.

0 10 20 30 40 50 60 70
t/min

L-SEARD: 2-AR 500 3-ZARM; 4- 3R SVT; S-2hBR/NEEm;

6-FT R R

1-phellodendrine;  2-magnoflorine;  3-jatrorrhizine; 4-palmatine

hydrochloride; 5-berberine hydrochloride; 6-limonin.
1 RAEMRE (A) MEXFERER (B) B HPLC
Fig. 1 HPLC of mixed reference substances (A) and salt-

processed Phellodendri Amurensis Cortex sample (B)

214 HMERREL KFEWEL“1.27 TUF 6 Fixf
BianideE, ETE—=MmA, 0 EE ) pon &
WPE 2514 302.04 80.1 4.9, 61.3. 20.3. 20.2 pg/mL
IR A0 BRI, I 2.0 1.8 1.4, 1.0+
0.6. 02mL BT 2mL &), HESESR, HEAR
B LR VT v RO C ARG, HERE B 10 L,
DUGETRU NN R (YD, JREIRE NN (X0,

eHIbRAE N LR, AT, A EE RN
FEHIBL Y=99 136 187.764 4 X+33 715221 5, r=
0.999 5, Zii:TEHl 30.2~302.0 pg/mL; K260 Y=
36 865 848.1692 X+9257.4110, r=0.9998, Z&yu
80.1~801.0 pg/mL; A Y=3762708.038 7.X—
340.636 0, ¥=0.999 6, L 176 [l 49.0~492.0 pg/mL;
TR E YT Y=23 264 259.760 0 X+29 080.178 1,

r=0.999 5, MV 61.0~613.0 pg/mL; HER/I
BERY Y=26 391 298.532 9 X+ 13 612.383 6, r=

pmmd

0.9997, £ePETEl 203.0~2028.0 ng/mL; FiEE &
Y=7302355.6212X+19200.3562, r=0.9995, %
PEEFE 200.0~2 020.0 pg/mL.
215 FEEFEIALE KA WUDOR A SIS 10
ul, VRN IS, 8RR 6 K, fkiLIE,
TOSRUE AR A, 25 BT, AR =00, 2R
B, FRER L ELVT . ERIR/NEERR.. AT F 1K RSD 4>
AN 0.52%- 0.42%- 0.39%- 0.36%- 0.71%- 0.52%,
G5 RIS 5 B R
216 FREtEil % “2.1.17 TR kS &R
PRV, RSN 10 uL, fE 0. 2. 4. 6. 8. 10.
12, 24 h 43 HENBAH IS, ke, BLC1.2”
TR 6 Ffoof BE i I ARAR A N Fa bR, 1SR
NME, R ARZETE. 2GR, EHhERE
YT IR /NBER . A7 v 3R 1) RSD 7308 1.10%.
1.30%- 1.88%- 0.98%-. 1.25%. 1.88%, FWIHLR
WIRAE 24 h WEA RIF R E .
217 BHEMRE FERRE—#Sm Gits
20220215) 6 43, ¢ “2.1.17 Wi N J7id4%, #kizah
SEWGE , THERE SRR H, S5 SRR AR S TR
iR R DT, ERER/NEE. M R E
3B RSD 73514 0.89%-. 1.38%-. 1.86%- 0.53%-
1.30%- 1.05%, ZERFHAERAG RIFFIES .
2.1.8  JFEESCRRLS  BGR G R (Gd =%
i) £10.1g, 6141, FEEME, /3 AIINIEE X
i 2 mL (ML 26.6 pg/mL, KZEIERL 79.8
pg/mL, iR, 47.0 pg/mL, TR YT 58.2 ug/mL,
EERR/NBERS 131.8 pg/mL, 5T % 88.5 pg/mL),
% “2.1.17 WU Tk &l s, K “2.1.37
TR JPENE , THEIRE RIS 5 o 285 SR s SEAR
ARZEAEHH . ZoRRAR. ERIRE SV EhE/NEE. A7
158 2 B3I IR 73 70 97.52% 102.35%
98.13%- 97.89%. 97.45%. 102.35%, RSD 735N
0.56%. 0.60%- 0.45%. 0.93%. 0.48%. 0.42%, #*
A 25 R R AP, 75T
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BE T HE S TRV ALE (W) o S THRARAT S
() Wj: FERARE W7 (0.2046), AR2Z4EH W2 (0.1645),
ZIRRE 3 (0.1299), EHEREEIT Wy (0.1803), #h
PR /NBER W5 (0.170 50, Frigei s We (0.150 2).

W=(—E)(n— D E), j=1, 2, =, k
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23 BREZFRE

PL “Z5iEim )7 VNI s (8] i A bR v, 1
1 25 min. $ZME (R EZIL) 2020 ERRE RIS,
100 kg ZiMt &4k 2 kg, DEh/KE. BHIRE. 15
I R R R 3, AT IR R B 5

AN 13.33%2£57K 30 mL.  10.00%#57K 40 mL.

8.00%#hE7K 50 mL+ 6.67%£E7K 60 mL. 5.71%%h7K 70
mL, [y 25 min, 150 C NP 30 min BUH . 12
BUETHRERE VR, SRR 1, EHEKEN 50,
60. 70 mL AT 5 L T

232 JOHNREEMERE B 200 g KREAT 5 4
TN E N 6.67%#:7K 60 mL, [EliiE 25 min, 435
7£ 120, 130+ 140, 150 160 C F4F 30 min, HXH.
e HRBOEIH E LR G5y, SRR 2, mEEkb ]
IR R 1300 140 150 CHHTJREEMFFT .

233 OISR EIERE 200 g AT S 1
TN 6.67%337K 60 mL, [&lifE 25 min, 140 'C T 735
#5 15, 20, 25, 30, 35min BUH . a8 FRRGE T
ZEEVES, SR 3, B HI A 25, 30.

231 HUKEMEE B 200 g KEHKT 5 4, 35 min AT J5 L0 7T -
x1 BKEBREER (X+s,n=3)
Table 1 Salt water test results (X + s, n =3)

HhKE/ FUE B/ (mg-g™) ‘ ‘ RN
mL TR ARZEEH 2L HER BT ERIR/NBET, FriE R
30 2.01+0.65 2.20+0.85 0.18+0.05 1.52+0.57 4.631+1.63 2.59+0.81 30.376 4
40 1.81+0.72 0.17%+0.67 0.18+0.02 1.48+0.59 4.24+1.66 2.17+0.83 25.6472
50 2.73+0.71 3.09+0.78 0.2710.04 2.11%£0.52 6.23+1.79 3.38+0.85 41.7252
60 5.76+0.83 6.651+0.82 0.92+0.03 4.861+0.58 12.77+1.69 7.95+0.89 100.000 0
70 4.08+0.69 4.49+0.75 0.40+0.04 2.76+0.51 8.61+1.78 7.36+0.82 64.371 4

*2 WHBERKEER (X+s,n=3)
Table 2 Stir-frying temperature test results (X s,n=3)

gt 58 (mgg ™) I

g/ TR PNERIR IR HhERE DT ERIR /N BE, PR
120 2.41%0.73 4.4940.72 0.2440.03 1.974+0.52 530+1.71 3.06+0.82 32.296 1
130 6.28+0.79 0.17%£0.62 0.84+0.06 5.20%+0.57 16.02+1.73 7.6940.81 90.405 1
140 7.17%£0.72 3.0940.63 0.92+0.04 5.3610.58 15.05£1.78 9.424+0.84 98.875 1
150 7.12£0.66 6.65+0.67 0.87%0.02 5.354+0.55 14.09+1.77 8.84+0.79 93.845 4
160 3.61%+0.71 2.2040.78 0.78+0.01 2.961+0.53 7.611+1.82 5.0540.88 55.560 5

&3 WHEEREER (X+s,n=3)
Table 3 Stir-frying time test results (X £ s, n=3)

roailling 5 4 (mgg ™) T

[E]/min TR PNV IR EHRE ST ERIR /N BET, PR
15 2.4440.70 2.5440.72 0.26%0.01 2.01%0.55 5.62+1.68 3.2940.81 36.3853
20 4474071 7.14%0.71 0.47%0.04 3.74%+0.57 9.35%+1.72 5.22%0.86 65.000 2
25 5.26%0.68 8.5240.73 0.47%0.02 4.5610.52 11.79%1.66 7.2610.88 77.769 2
30 6.351+0.67 7.47%0.70 0.8240.05 4.951+0.53 14.64+1.70 8.08 £0.87 97.657 9
35 6.431+0.69 4.2540.67 0.681+0.02 5.29%0.56 13.86£1.65 8.66£0.81 95.066 0
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2.4 BBD-RSM it X EBEHFITE

2.4.1 BBD-RSM SEEGUETE 45 7R =L
fFEAt ., N Design-Expert 12.0 311 BBD-
RSM M T2 5 . UEbKE (XD, KHliR
JE (X)) MBI (X3 AFEZE, @73 HE 3K
PRI %o IR —HEOEE MK 17 s AR
200g, AAARZREKFEIENE 4, 4% “2.1.17 Wi
T R A A, % 2137 TR
A, MERER R (YO AR2ETER (Y2). 24
WAk (Y3 IHhE ST (Vo). IRER/NEERN (Ys).
FrigE R (Yo W&, Lh6 Fib2Emisn & =M

GV (S TENPE RS, BksZinsgs RNE 4.
S = Y1/Yimax X Wi+ Y2/ Yamax X W2+ Y3/Yamax X W3+ Ya/
Yamax X Wa=+ Y5/ Ysmax X Ws=+ Yo/ Yomax X We
242 FMAAE  KH Design-Expert 12.0 FKAFXT
% 4 ") BBD-RSM S50 45 R kAT £ 70—k Inl A,
PLERKE (XD PR (X)) b E] (X)) N
BARE, LIS AMIRNAE, /53RN §=95.34—
0.44 X1+0.8 X2+0.60 X3+0.83 X1.Xo+1.91 X1X3—
2.20 X2X3—7.04 X2 —5.31 X2 —6.77 X3% o SHEALEAT
Ti 530, SR mER 5 Fos, B P1EJY 0.0003<
0.01, Ui L& Y B Goit5 s 30 RN P {H

#*4 BBD-RSM L HRKER
Table 4 Experimental scheme and results of BBD-RSM

B0/ (mgg™)

RIS Xi/mL Xo/C Xs/min N AP
Y Y» Y Y4 Ys Ye
S1 50(-1) 130(-1)  30(0) 235 816 089 510 1621 1022 827202  ki#fh
S2 70 (+1) 130 30 217 780 090 495 1658  10.01  80.4785  yRiEHith
S3 50 150 (+1) 30 252 883 058  6.02 1550 1025 83.8295  IREEHIth
S4 70 150 30 258 885 0.74 567 1518 1039  84.9066 kB
S5 50 140 (0) 25(-1) 240 926 084 567 1669 721 828700  EE¥fn
S6 70 140 25 214 827 1.00 508  13.67 834 778699  IkERHE
S7 50 140 35 (0) 243 949 078 534 16.62 6.84 813537  kiHfn
S8 70 140 35 219 882 092 571 1448 1092 839833 kB
S9 60 (0) 130 25 245 839 079 481  17.08 8.52  80.6698  WkiRiEfh
S10 60 150 25 244 844 081 542  17.11 1111 857153  IREEEM
Si1 60 130 35 243 860 0.73 533 1564 1248  85.1976 kB
S12 60 150 35 228 812 073 542 1456 1149 814301  HEEM
S13 60 140 30 273 924 095 6.02 1889 1202 952871  IREEEML
S14 60 140 30 263 896 1.02 588 17.92 1167  93.1384 FiEH{
S15 60 140 30 271 932 119 617 1901 1217 985991 FkEH
S16 60 140 30 274 921 097 611 1896 1199 958630 IFIEH{
S17 60 140 30 261 978 092 601 1810 1164 937886  IFIEH
#*5 MEVAIRBEMBHESER
Table 5 Results of variance analysis of regression model

HERE  CEEM HmE HhE FA Pia HEFRE  CPHEM HEE ByE O FHE PHA
R 627.72 9 69.75 2125 0.0003 | X3? 118.67 1 11867 36.16 0.0005
Xi 1.56 1 1.56 048 05125 | Xx3? 193.17 1 193.17  58.88  0.000 1
X 5.81 1 5.81 1.77 02252 | %z 22.97 7 3.28
X 2.93 1 293 0.89 03763 | KU 4.82 3 1.61 035 0.7900
XXz 2.75 1 2.75 0.84 03901 | 4Rz 18.15 4 4.54
XX 14.55 1 14.55 443 0.0732 | MiR%E  650.69 16
XX 19.42 1 1942 592 0.0453 | MY 627.72 9 69.75 2125 0.0003
X2 208.84 1 208.84 63.64 <<0.000 1
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790.790 0>0.05, BIRMEERA BEEZE R, BN
SIS HH 52 B AR 0 R 2R RS IR AR RN, R Ik
RS I S5 05T MR RE R?=09647, &
B 7 Rl S R P AL, SRR 22/, TR Ry =
0.9193 5% R,i2=0.837 9 JEA —F, BT
AT DATRIN R G B AT M) T2 2R R/ (CV) =
2.10%, 58 B AT 510 R A5 B RO e B o &% DR 30
LEE VP RARR MK EIIME TR Xo>X5> X .
#—iHiL Design-Expert 12.0 3R Ik

145 -
= 2
135
B2 &EEX
243 IFSCEG ¥ 92117 W TEERIE 3

HLZSHMKMIER, 1% “2.1.37 T F a4
SYMTIE, BATIGUERLS, 5B IEK 6, 3 IIGIUEK
M FIIZEE VN 96.943 8, RSD=0.44% (n=
3), SHERITMME AR, 2R BABIAL TR LT .

25 HXFEHBERRE
251 WMEskME ®ESHEN Des+ LED WK

IR, 8N, 8 mm fLIF, (UAHRE AEw'<
#* 6 BBD-RSM HiFSEIR45R

Table 6 Experimental results of BBD-RSM verification
L Xl Xl Xs/ Ji 5 4/ (mgg ™)

Ec] . S

mL C mn Y7 Y, Y3 Ys ¥s Ys

1 60 140 30 2.65 8.92 1.03 5.97 18.07 11.64 96.234 6
2 60 140 30 2.72 9.69 0.98 5.89 17.96 12.20 97.792 6

3 60 140 30 2.68 9.15 0.92 6.12 18.96 11.72 96.804 2

Xi/mL

ZETIHFM

Fig. 2 Effect of each factor on comprehensive score
0.4, KIERHATIE, FEMmIMDIEEE R 4 Fr
s BRI B AR B LEL 3.

(] =1 75 R o T P A e e, TR A AH DR R ER
LR, GEMIARN T 235 SEmLmE
ARAT A A TN, 2 HIR ARG [ B
U SRR IVATE I RS AN S U A N
HRBARX WSS, BARWLE 2. 4 Design-Expert
12.0 FRAFAUE 1 #h G R i) T2 5% A%, JF AL
BRI e AR &, EIF54E 200 55 S MO
TN 6.67%327K 60 mL. #BHIHRE N 140 C. 10
)4 30 min (LA T 2S5

X3/min

135 145
Xo/'C

252 MHRSMHIS BUL 3 S0 ST AIRE &
WAL 3 g, MG, R0,

253 MEEEEE kIR “2.527 i1 “25.17
WU M7 ik & 1 ki, E80E 6 I, S
BESENS L' o'y b™MH, 4558 RSD ¥J/hT 2%, &
AN AR 2 PR

254 HEMELR KR “2527 M1 “2517
TR M7 iR 6 ek, ME e, FHEE
ek L' o' b™{H, 253 RSD ¥J/NF 2%, FHJ
RE I R

255 FREMELE SAIKE “2.527 fil “2.5.17
WUF M7 iER 1 ki, 25 F 0. 1. 24 3.
4. 5. 6hEERE, SFHEFERERL . . bHE,
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KRHEH

S1

ﬁ?@@%

4558 RSD ¥)/h T

EIFEIRE -

# ataa.‘

 TITEY

Seceae

KA

®s008s

S12

S1

E3 17 mExEBREE (A) F#KRE (B)

Fig.3 17 pieces of salt-processed Phellodendri Amurensis Cortexi decoction pieces diagram (A) and powder diagram (B)

257 MRMEDHT KEREM 6 MA KUK

BB

2%, RWIEHRRIHIFEALE 6 h P

25.6 FEREBENE  HKER “2.5.27 F192.5.17
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Table 10 Contents and color determination value of each component in salt-processed Phellodendri Amurensis Cortex

BRI, Hh

Ji &7 #/(mg-g™")

A TRs L a' b Eab'
" 6 13 Ys Ys Ys
S1 2.35 8.16 0.89 5.10 16.21 10.22 65.21 5.78 26.83 70.75
S2 2.17 7.80 0.90 4.95 16.58 10.01 63.54 4.28 22.33 67.49
S3 2.52 8.83 0.58 6.02 15.50 10.25 64.02 5.75 25.67 69.21
S4 2.58 8.85 0.74 5.67 15.18 10.39 60.33 6.30 24.82 65.54
S5 2.40 9.26 0.84 5.67 16.69 7.21 62.41 6.83 22.89 66.83
S6 2.14 8.27 1.00 5.08 13.67 8.34 64.03 5.77 23.55 68.47
S7 2.43 9.49 0.78 5.34 16.62 6.84 64.95 6.26 24.09 69.56
S8 2.19 8.82 0.92 5.71 14.48 10.92 62.41 6.08 25.98 67.87
S9 2.45 8.39 0.79 4.81 17.08 8.52 62.10 5.74 22.97 66.46
S10 2.44 8.44 0.81 542 17.11 11.11 63.22 5.90 23.50 67.70
S11 2.43 8.60 0.73 5.33 15.64 12.48 61.37 5.87 25.72 66.80
S12 2.28 8.12 0.73 542 14.56 11.49 63.80 7.86 21.97 67.93
S13 2.73 9.24 0.95 6.02 18.89 12.02 59.12 8.86 28.90 66.40
S14 2.63 8.96 1.02 5.88 17.92 11.67 60.44 8.80 28.60 67.44
S15 2.71 9.32 1.19 6.17 19.01 12.17 58.42 9.87 28.88 65.91
S16 2.74 9.21 0.97 6.11 18.96 11.99 59.42 8.88 28.02 66.29
S17 2.61 9.78 0.92 6.01 18.10 11.64 60.32 9.85 27.04 66.83

BEEME (Es) =T +a2+b2)1,
total color difference (E.") =

L2+ a+ b2
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Fig. 4 Mass fraction of effective components (A) and chromaticity value change trend chart (B) of salt-processed Phellodendri

Amurensis Cortex
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Fig. 5 Chromaticity heat map of salt-processed

Phellodendri Amurensis Cortex (S1—S17)

Fz8 L*, a*. b*SHXBEMBUR S S=HKMES
Table 8 L*, a*, b* and salt-processed Phellodendri

Amurensis Cortex active ingredient content correlation

analysis
L a b*
5% Pearson Pearson Pearson
FHIHE FHIHE ARG
EUiEL —0.771* 0.000 0.739* 0.001 0.731* 0.001
AR —0.549% 0.023 0.691% 0.002 0.559* 0.020
2R -0.511* 0.036 0.545% 0.024 0.535% 0.027

HBELIT —-0.672% 0.003 0.769% 0.000 0.719% 0.001
THER/NEEDE —0.658" 0.004 0.657* 0.004 0.613* 0.009
SR -0.599% 0.011 0.507% 0.038 0.607% 0.010

O P<0.05 KTREMIK: 04 P<0.01 ACT-REM K.
# is a significant correlation at the P < 0.05 level ; # is a significantly
correlation at the P < 0.01 level.

KA PR AR EAEm . 2R SRR ST,
ERTR/INBER . FT A R o ks . R S LT
a’\ YRR EM; RIS L. b™ 2B
K, 5 a"BEWEEFEMK; AREE L' o bR
BEMI HREDITE L. o b YRS EM
5y HB/NEES LY. o D RREFEMIL,
B RS L R REMR, 5 "R EML.
2.5.8 [EIA4HT  FIFH SPSS 26.0 #ff, LAEhed
FAB USRS BRI . AR 2EAEHR . Z5iRA%. hiRE D
VI BhE/NEED. AriE R R SOV E, D
ERAENE L' o'y bMENARREHAT R T, 4
RIWEIO~11,

HHEE 9 mIAL, BEAAm. AZEAEm. ZiR6. %
PR ERBR/INEERR . A1 R 0 45 L7
a’s bR 2 4350 0.642 0.503. 0.370. 0.671.
0.525. 0.553, VLB FIRR 2 BEERRR LY o'
b . i am. HRE ST, SRR
IBUZAERI R, RIN LMESN, o b E

®9 RXRHAYUHNSSEMERILE
Table 9 Model summary of effective component content of

salt-processed Phellodendri Amurensis Cortex

D% r P RS iR
EUiEL 0.801 0.642  0.559 0.128
PNV 0.710  0.503  0.389 0.428
2R, 0.609 0370  0.225 0.125
HREDYT  0.819  0.671  0.595 0.274
ThIR/NBERR 0724 0525 0415 1.249
Fre e 0.744  0.553  0.450 1.291
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Table 10 Analysis of variance of effective component content of salt-processed Phellodendri Amurensis Cortex
D% it ss f MS F{i Pfi D%y ieit) SS  f MS Ffi PH
WG EEEAM 0380 30127 7.759 0.003 | #hERMITYT  BIEEFF 1989 3 0.663  8.839  0.002
BZESFFA 0212 13 0.016 2R 0975 13 0.075
BT 0593 16 SOFJ5 0.964 16
ARZEAHL  [EEE AR 2416 3 0.805 4393 0.024 | BRER/NEERL  [BIEEFA 22375 3 7458 4781 0.019
BRZEFTR 2384 13 0.183 FRZEF TR 20280 13 1.560
BT 4.800 16 RSEJFRT 42,655 16
ZiMREE  [FEIESEOSRT 01200 3 0.040 2.548  0.101 | FriETEER EIEFIM 26868 3 8.956 5.371 0.013
WZESFAL 0204 13 0.016 WZEFHR 21.678 13 1.668
BESFFRL 0324 16 BOFFRL 48.547 16
* 11 BXERPBEHMSEEMEYTSH
Table 11 Regression analysis of content of effective components in salt-processed Phellodendri Amurensis Cortex
oy B JERRECRE FRER% (P % B JERREG RS WHERE o PME
W WE 1.232 3.161 0.008 | DLV HWE 2.808 3363 0.005
L —0.001 -0.019  —0.066 0.948 L 0.010 0.173 0.632 0.539
a 0.052 0.459 1.757 0.102 a 0.113 0.443 1.771 0.100
b* 0.035 0.431 1.656 0.122 b* 0.052 0.287 1.152 0.270
RELEH H& 6.741 5.164 0.000 | FhER/NEEH, W= 6.975 1.832 0.090
L —0.014 -0.189  —0.561 0.584 L 0.081 0.358 1.089 0.296
a* 0.217 0.665 2.164 0.050 a 0.278 0.286 0.952 0.359
b* 0.057 0.244 0.796 0.440 b* 0.104 0.150 0.500 0.625
i A 0.124 0326 0.750 | = W= —-2.531 -0638 0.534
L 0.005 0.266 0.703 0.494 L 0.170 0.707 2.220 0.045
a* 0.018 0.216 0.625 0.543 a —0.148 —0.143  —0.490 0.632
b* 0.011 0.189 0.548 0.593 b* 0.131 0.177 0.611 0.552

K, L B

M2 10 ATA1, 3 MEERFME ST, K22
el HREDVT. BRI, EE RN E
FAIRRI R 77 22 SR 25 s 5 2 AR e pA B[]
H77 ET RS, RWFMIL. A210m. HRe
LT, ERRR/NBERR . AT SRR SOCEM R A B
1, AIRE S A TEAR T

R 11 a3 EHGRE Y smmen=1.232—0.001
L*40.052a"+0.035b"; Y sepmsn=6.741—0.014 L*+
0.217 a*+0.057 b™; Y wpmau=0.124-+0.005 L*+
0.018 a*+0.011 b*; Y smerir4=2.808+0.010 L*+
0.113 a*+0.052 b*; Y smismsn=6.975+0.081 L+
0.278 a"+0.104 b"; Y wgwsan=-2.513+0.170 L'—
0.148 a*+0.131 b*, W@ Eh TP OFEFRIRE
BV ER G EERA R
259 IGIESCES  rHIMKER “2.5.27 F1 “2.5.17 I

NRTIEASE 3 b (BIL T ZS %0, %
“2.5.6 7T N JTIRIGE , HATIRAE SN, SE R MK 12,
Frf3 5 GBI 0 LY o'y b' Ea™A5 51N
59.33~60.15. 9.45~9.70. 28.01~28.76. 66.42~
67.06.

3 T
31 EXREMREH ILZAME

N B ITEER R TR T2, R

B, AHFFCRHRBGEES S SIS, LB RIS
x12 BXEREERIEXKER

Table 12 Results of colorimetric validation experiments of

salt-processed Phellodendri Amurensis Cortex

5 L a b* Ew'
1 59.62 9.67 28.76 66.90
2 59.33 9.45 28.33 66.42
3 60.15 9.70 28.01 67.06
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Beor JuebR, DLER/KE . KBRS Kbt e
Wi R 3R HEAT 2004k, 15 B E e HI T2 0% 200 g
KEAA N 6.67%%67K 60 mL, [t] i 25 min, 140 °C
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