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Acids, alkaloids and ester combined with HLPC fingerprint to optimize the
processing of stir-frying with salt-water for Phellodendron chinense Schneid bark
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Abstract : To research the HPLC fingerprint and three:major chemical components changes of Cortex Phellodendri, HPLC. was
ued to determine three kinds compositions in' Phellodendron chinense Schneid bark ,including six alkaloids,two acids and an
ester. AHP was adopted to determine the weight of each-index. Comprehensive score combined with HLPC Fingerprint used to
optimize the Processing of Stir-bake with Salt-water for Phellodendron chinense Schneid by the design of single factor and or-
thogonal test. Qualitative and quantitative analysis of the effects of processing temperature , processing time and the amount of
fried. The Comprehensive Study .of HLPC Fingerprint and Three Major Chemical Components to Optimize the Processing of
Stir-bake with Salt-water for Phellodendron chinense Schneid bark was as following: 180 °C,20 min,300 g ( volume 1/4 of
container) . The processing technology of Phellodendron chinense bark was stable and feasible optimized by three kinds of in-
gredients combined with HLPC fingerprints, can be used for mass production. In addition , this method can be used for screen-
ing similar processes.

Key words : Phellodendron chinense Schneid ;stir-bake with dalt-water ;alkaloids ; acids ; ester; HLPC fingerprint.
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B 10 mL B, P EER R 2 20, 1530 ER R/
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Table 1 ~ Gradient elution table
IF [H] LA mshid B
Time ( min) Acetonitrile A( %) Mobile phase B(% )

0 5 95

20 5.5 94.5

22 22 78

37 23 77

42 29 71

74 31 69

Bl AEMEHEETHEMZETENS HPLC 55 EiE
Fig. 1 HPLC fingerprint of three main components of Phello-
dendron chinensis under different processing temper-
atures
751120 °C ;52 140 °C ;53 160 °C ;34 180 C ;55 200 C ;1 F4k
JERR B2 3.5-0- " WIMEBE AR 3 TORANER ;4 BOMBE;S A2
AEHH ;6 ZHARAN ;7 EL 7T ;8 ERMR/NERLIHK ;9 $hTR/INEER .
Note:S1 120 C ;S2 140 °C ;S3 160 °C ;4 180 C ;S5 200 C ;
1 Tsochlorogenic acid B; 2 3. 5-Isochlorogenic acid;
3 obakulactone ;4 Phellodendrine ;5 magnoflorine ;

6 jateorhizine;7 palmatine ;8 berberubine;9 berberine.

2.1.3 ARSI RIF R &

KB PRBER AN M AR (i =5 0) 1.0 g, &
100 mL #EJE Y, RS2 M A 25 mL Ehie . HEE(1:
100) TR AW, PR S i, @A A3 1 h, ¥ 215
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e, B W 0. 45 wm JEAR, BIAS A A A
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2.2.1 MHBEEK
FREL 100 g BEAATR A 10 4y, 4545 100 g 24544
A 2 g ATNBORS I ER 4 H 8], 2B 40 mL 7kH: 2
IRV A, S AT 5 S W AE 25 0 e 1, IR B % A4

S EYE 60 min, 4351 120,140 160 180 .200 °C 4
il 15 min, yFE, ¥ 2. 1.3 A7 & EIE . 10 R
MRS SRR 2 B,

x2 MEHIEENEBEMRIERRS SERM (my/g)

Table 2 Content of the index components influenced by processed temperature( mg/g)

PJ@T' Jt“”?ft Y 3.5-0- WA SRR B B Py
() Alkaloid 3. 5-Isochlorogenic acid Isochlorogenic acid B obakulactone
120 °C-1 51.8508 34.1015 3.3448 5.9024
120 C-2 55.5572 38.5736 3.4379 6.0040
140 C-1 57.2770 37.9526 3.5801 6.8954
140 °C-2 54.5715 37.4959 3.3463 6.3939
160 °C-1 52.7880 34.5519 3.3530 7.1297
160 C-2 53.4172 35.1659 34610 6.7737
180 C-1 54.4209 35.5105 3.6592 7.4579
180 C-2 53.8566 34.8647 3.6812 7.9598
200 C-1 52.8461 32.9795 3.6517 8.3788
200 C-2 55.7747 35.6337 3.8590 9.0521
S L R BN M o L X B A A .
FEFCI )R Eh R /NBE LT R Y e, B 2 TR AR T
157, ERER/INBELL AR A s X 0, DA S N TR B I T 9
L, IF BB G, E A S 1 (AR
kb A2 1R B A Sh A T R T
120 ~ 180 °C , J Y ] o )
2.2.2 Jadlet i E R e ,‘\*L

FREL 100 g BEAATR 7 A0 3 4% 55 100 g 2544
A2 g TR, A B 40 mL K4 2 g 2hsfi,
FHWS AT S5 5T WG PR 25 6% 2R T, 9T %% 1A 2 4 b el 11
90 min, 7 150 G 10715 .20 .25 30 min, ¥} Hi,
2. 1.3 7 E B o i g TR A L A
L3 El 2,

G590 B R R B R[], A= e B AR TR B
AN ABAS B S & AR ALK, M IR R ], M
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Fig.2 HPLC fingerprint of three main components of Phello-
dendron chinensis under different processing time
7 :S1 10 min;S2 15 min;S3 20 min;S$4 25 min;S5 30 min;1 S#4
JAER B32 3.5-0- " WMEBE SRR ;3 SR N IER 4 A0S R
TET ;6 ZARDI ;T L ELTT 58 hR/NHELT ;9 FhIR/NEEDIL
Note:S1 10 min;S2 15 min;S3 20 min;S4 25 min;S5 30 min;
1 Isochlorogenic acid B; 2 3. 5-Isochlorogenic acid;3 obakulactone;
4 Phellodendrine ;5 magnoflorine ;6 jateorhizine;

7 palmatine ;8 berberubine ;9 berberine.

x3 EHIRENEERIERRS S ERM (my/g)

Table 3 Content of the index components influenced by processed time(mg/g)

M s . — N, .\ Ky
s AW 3S-0-CWREEER  SHAURRB ShIPI o
Processed . S L Water
. Alkaloid 3. 5-Isochlorogenic acid  Isochlorogenic acid B Obakulactone
temperature ( min ) (%)
10 min-1 60.8195 37.3865 1.4704 8.1529 25.36
10 min-2 53.5928 34.3106 1.4372 7.6055 25.75
15 min-1 57.3909 36.9732 1.4443 8.0624 18.74
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2:5% 3 ( Continued Tab. 3)

SR o4 ~ . " P U,

i EWBAR  35-0-WIMHRER S B st ol
Processed . L L Water

. Alkaloid 3. 5-Isochlorogenic acid  Isochlorogenic acid B Obakulactone

temperature ( min ) (%)
15 min-2 54.9747 35.0181 1.3385 7.8240 18.76
20 min-1 57.2725 36.2313 1.4918 8.0359 12.20
20 min-2 54.0945 35.2515 1.3562 7.5952 12.98
25 min-1 54.9512 38.0161 1.3453 7.4163 10. 44
25 min-2 58.0796 39.0776 1.4354 8.0289 10.42
30 min-1 52.6592 34.0534 1.3415 8.1283 7.27
30 min-2 53.7386 34.3242 1.3826 7.5260 7.31

KB 2 I )45 I 7E 30 min DAPY, I HLI Al K, 234
BHIR K048 eAh R, ER B AR D T, 255
e AT AR A, 20 B T, A S0 B 2 ot 1 1) 91 [
15 ~25 min,
2.2.3 WHEEK

Ay B EE R B 50,100,150 ,200 250 300 g
O 2 Ay, 73 il 100 g 2584 A 40 mL K (%
2 g b)) By A, 329 60 min, 150°C M| 15 min, 3
P45 2. 1.3 AT S il . sk AR, THEA
. R4 3,

SEER AR KD 2 X A S A R N kD
2 I 0 R ) 32 B T AL A AR R
FUEE, A 2 A2 R E 2 44 M 25 i 2 A e il
200 Wi — A2 TR AL B S /4, RS
i IS LT S R B AR TRy Bt 2928 1200, g, 102
KPR G ISR B R A2 R B, K2yt
225 oy 1t R R RS AN 5] A 53 AR v RS T, 5 )

3 AEMHETHREMZLXFTEHNS HPLC IE5 EE
Fig. 3 HPLC fingerprint of three main components of Phello-

dendron chinensis under different processing amount
7 :S1 50g;S2 100g;S3 150g;4 200¢g;S5 250¢g;1 SF4¢ R B;2 3.
5-0-WNHEREZERR 53 BOAA AR 34 BORAT ;S A 22 BT ;6 2R
7 W EHTT 8 SRR/ NRRLLEL ;9 $hAR/INRETR
Note:S1 50g;S2 100g;S3 150g; S4 200g; S5 250g;1 Isochlorogenic
acid B; 2 3. 5-Isochlorogenic acid;3 obakulactone ;4 Phellodendrine ;
5 magnoflorine ;6 jateorhizine;7 palmatine;8 berberubine;9 berber-

ine.

x4 MHABXNBEMIERR S SERNME(mg/g)

Table 4" Content of the index components influenced by processed amount( mg/g)

i = T R 3. 5-0- kR : SHRIL B S
(g) Alkaloid 3. 5-Isochlorogenic acid Isochlorogenic acid B Obakulactone

50¢-1 42.7308 29.908 1 1.0453 4.5867
50g-2 41.7418 29.7123 1.4587 4.7394
100g-1 44.8444 32.6735 1.0965 5.0910
100g-2 43.3765 31.8935 1.0099 5.2639
150¢-1 42.9663 28.4300 1.0009 5.0139
150g-2 42.0820 29.5022 0.9690 5.2438
200g-1 41.5969 27.2429 0.9911 5.3217
200g-2 42.2396 29.1061 1.0506 5.0719
250¢-1 39.9821 27.3980 0.8098 5.4976

250g-2 45.6852 28.

7517

1.0633 6.1125
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YR BIRBAT , e 52 IE 2K 2535 ) D 100 g ~ 300
go
2.3 AHP ZWEEIERR S INE
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Table 5 Judgment priority matrix for comparison of indexes

LYEER A A 3.5-0-WHEREZs AR SLk)E R B BN I
Weight index Alkaloid 3. 5-Isochlorogenic acid  Isochlorogenic acid B Obakulactone
AWk A Alkaloid 1 2 3 4
3. 5- MMk 4 R 3. 5-Tsochlorogenic acid 12 1 2 3
5434 J5Z Blsochlorogenic acid B 1/3 172 1 2
FHI PG Obakulactone 1/4 173 1/2 1

WA 5 P45 IR, AHP (L3R A Uil
3.5- MMM AR B ER S AR R B A5 R AR
KU ZH00 M 0.466 8 0. 277 6.,0. 1603 ,0. 095 3,
—EPEHAIH T CR =0.0073 <0. 1, BIHEFRIEC
B A BLAT — S, B AR O 3

2.4 EXEIHRIERGHTE

HRPEERL LR 28 S, A 3 400 o T B2 ] B )
i =R G R T2, MR ZRAIK
PR, e Ly (37) IEAC K. NE K& ML i
GHEW Tk,

*6 EZXEFRKER

Table 6 Factors and levels for,orthogonal design

K2 Factors
e AR B i3] C 2t
Levels A Temperature B Time C Amount

() (mins) (g)

1 120 15 100

2 150 20 200

3 180 25 300

KT EXIHRRHEER
Table 7 Design and results of orthogonal test

G5 AR 3.5-0-—nHEBE R R SEk 5 B H AT P o5
No. Alkaloid 3. 5-Isochlorogenic acid  Isochlorogenic acid B Obakulactone Score
1 44.6166 20.3959 4.1413 2.4436 76.49
2 42.2168 24.6821 4.2718 2.7179 78.80
3 41.5302 26.1509 4.5400 2.8603 80.37
4 44.7383 27.608 3 4.5875 3.1264 85.46
5 42.3019 26.6839 4.5822 3.0337 82.07
6 42.7928 26.8492 4.6800 3.0392 82.93
7 42.6644 28.3719 4.2805 2.8139 82.68
8 33.9909 26.7233 6.7009 4.3379 81.94
9 47.9255 31.8746 5.0710 3.3580 93.95
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Table 8 Comprehensive score results of orthogonal design

22 94y, R SPSS 19. 0 X 1E 38 45 B 3- 474007, &

W BT AR I 8, T 22 3 T A R LR 9.

ZEINER

2

3

% Factor LERIPIY
K55 No. A B C D Comprehensive score
1 1.00 1.00 1.00 1.00 76.49
2 1.00 2.00 2.00 2.00 78.80
3 1.00 3.00 3.00 3.00 80. 37
4 2.00 1.00 2.00 3.00 85.46
5 2.00 2.00 3.00 1.00 82.07
6 2.00 3.00 1.00 2.00 82.93
7 3.00 1.00 3.00 2.00 82.68
8 3.00 2.00 1.00 3.00 81.94
9 3.00 3.00 2.00 1.00 93.95
K, 235. 66 244.64 241.36 252.50
K, 250. 46 242.81 258.21 244.42
K; 258.57 257.25 245.12 247.76
R 7.63 4.81 5.61 2.69
RO TENM
Table 9 ' Analysis of variance
i AR BEYTR 1 5
Source of variance Sum of squares Freedom PR P
of deviations
A 89.91 2.00 23.97 ®
B 41.21 2.00 10.99
C 52.13 2.00 13.90
D(%) 11.00 2
1 Fg05(2,2) =99.0,
Note:: Fy s (2,2) =9950.
° EUH:A>C>B, A WREXMLEEITAA LE

M, A Ee At T. 250 AB,C, fHiH T B IEM C KR
X LB S5 R AN 2, R T A KA Yy
A, TR TE TR R 0 1, e 0 e M T2 R
A;B,Cy, B 180 °C ,4F 20 min, iIn AZE 8K TR 1/4 1Kk
Fi
2.6 EXIIERE

FREX 300g B AR ( =A) , 43 A 80 mL
K (4 g &R) L L¥iE 90 min, L AT E 180 C 4P
Z5HLENED 20 min  B3RE, SEO, $ 2. 1 307 SR T 5
SLEGEERFEM],RSD <5% % T AR Al 1T, Al i
TSR T 247,

B4 IEZXSKE HLPC 540 EE
Fig. 4 HLPC fingerprint of orthogonal design

IEAZ SR A R AR, AN R A M 253 R AR
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R0 WIEHER
Table 10 Verification testing results
AW R 3.5-0-IMEREZE iR FEk AR B TR PR
W sy Alkaloid 3. 5-Isochlorogenic acid  Isochlorogenic acid B Obakulactone oY
No. Score
(mg/g) (mg/g) (mg/g) (mg/g)

1 43.7383 27.7083 4.6002 3.1302 99.72

2 42.9384 27.6936 4.5869 3.1262 98.79

3 44.00024 27.6102 4.6021 3.1198 99.87
RSD/ % 4.35 0.92 1.27 0.52 0.98

3 itie ARSI ALBE S 7 — s B2, B e SR 7 v

3.1 Y EESH
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3.2 HEMRARETHN

SR AR R W, A Rl ER AR A A5 S
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L RA R, T2 W , R 55 %
I8 o AL i =S ORI B E R RE ,
FhEA 24 44 R Y 9E R AN R B TR A R 2
T I AR EOE E EE A SR E EEH R
i, AR UREHE TR — L AR TS
HIFE BERE LA
3.3 MR T ZHME

ARSI 1R FH A PR 3R S, 9 E A5 PR 3R
(308 BT, 1 G 3 Xk B 5 B8 W R O T
M R 2R, IR HIE S et ik — 2B ik , SEgn s SRR
Gy STV, T T B T
Ak, Bt (9 T 2 X SR A RS E | al 17, 1&
TR A rh kA SR, R S R A
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