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Optimization of Characteristic Processing Technology for Polygalae Radix with
Water Decoction of Coptidis Rhizoma from Jinling Medical School and Analysis of

Its Chemical Constituent Variations Before and After Processing

CHEN Yuanxin, WANG Mengyang, ZHOU Fugqiong’
(Nanjing Hospital of Chinese Medicine Affiliated to Nanjing University of Chinese Medicine,
Nanjing 210022, China)

[ Abstract] Objective: To optimize the water extraction process of Coptidis Rhizoma (CR) and the processing of
Polygalae Radix (PR) with the water decoction of CR, and to compare chemical constituents before and after processing.
Methods: With water volume, soaking time, decocting time, and decocting times as influencing factors, and the content of
berberine, epiberberine, coptisine, jatrorrhizine, and palmatine and the yield of dry extract as evaluation indexes, the orthogonal
test combined with multi-index comprehensive scoring method was employed to optimize the water extraction parameters of CR.

With solid-liquid ratio, stir-frying temperature, and stir-frying time as influencing factors, and the content of tenuifolin,
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polygalaxanthone Il , and 3, 6’ -disinapoyl sucrose and the yield of ethanol extract as evaluation indexes, the orthogonal test
combined with multi-index comprehensive scoring method was applied to optimize the processing parameters of PR with the water
decoction of CR. The differential chemical constituents of PR before and after processing were analyzed by ultra-performance liquid
chromatography-quadrupole-Exactive Orbitrap-mass spectrometry (UPLC-Q Exactive Orbitrap MS). Results: The optimal water
extraction process of CR was as follows: Decocting for 3 times, 40 min each time, with 10 times the amount of water. The optimal
processing technology of PR with the water decoction of CR was a solid-liquid ratio of 1: 1.5, a stir-frying temperature of 140 °C,
and stir-frying time of 20 min. A total of 31 differential components were identified before and after processing, including
17 components of PR and 15 components of CR. After processing, 14 new components such as coptisine, berberine, and palmatine
emerged, and the content of arillanin A, glomeratose A, 3, 6'-disinapoyl sucrose, and ferulic acid was increased. The content of
other intrinsic constituents of PR, such as onjisaponin D, polygalaxanthone XI, sibiricose A3, and tenuifoliside B, was generally
decreased. Conclusion: The optimized characteristic processing technology of PR with the water decoction of CR is stable and
feasible. Significant differences in chemical composition were observed between raw and processed PR. Processing with the water
decoction of CR can effectively reduce the gastrointestinal irritant components originally present in PR while simultaneously
introducing the bioactive constituents from CR. This study provides data support for the standardization research and mechanism
elucidation of the ancient characteristic processing methods of the Jinling medical school.

[Keywords] Jinling medical school; characteristic processing; Polygalae Radix processed with the water decoction of

Coptidis Rhizoma; process optimization; chemical constituents
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B21451, B20560. JO1IB216435., KB353297,
N2618233607, 4l & ¥4>98% ) H i | 2 i M {6 i 2%,
AN Ry o BT

2 AERS4R

2.1 JIEARSEBRCT 24
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H: (4.6 mmx50 mm, 2.7 pm) , # & 30 °C , ji &
0.4 mL-min”, $EFE & 5 WL, Fish A T EE(A)-0.1%
H R K W (B) , B B2 U (0~1 min, 80%~60%B ; 1~
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8.5 min, 10%~80%B ;8.5~10 min, 80%B) .

212 BTk SR H HL W S5 B 1R (EST) , 4
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10 L-min”, B4HE H R 4 kV, BE55 HL K H 3.5 kV
Z ] K A (MRM) , HAW R AE S8 3% 1.
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Table 1 MRM parameters for optimization of aqueous extraction

process of Coptidis Rhizoma
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F/NBE 336.0 320.0 165 33
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B 320.0 292.1 170 29
W) 352.2 336.1 160 29
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2.1.7 ERRE AN EKEAERRTZ R
I B R 2R 3 2 T A B RO 3, I
Ik & (4) 2 H R (B) (B B[] (C) o % A
L ULAS DR g5 L R U0 (E K i 12 4% B[R]
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Table 2 MRM parameters for optimization of processing technology

for Polygalae Radix with water decoction of Coptidis Rhizoma

% BEET mlz FET mlz 2R 0E/V B RE /v
gt R 679.1 4252 200 37
J7E & il A T 566.9 272.0 180 45
3,6-IF TR 753.0 205.0 200 29

2.2.3 BRSO HI S o RS AR A A
P SR IR T .3, 67- 3% - ok JL R 3 okt B
I, O 10 mL SR o FE A A R A B T
il B R B R 1.0 g LB 4% B — %o IR A A TR
THORG %% 0 B4 X IR i 45 VRO i, B8 A 10 mL HE R
N R B E AR IR AR AT L AR B B 27.5 mge L A0 I R
BAF . 25.0 mg- L' e &ML I .25.0 mg+L"' 3,6 - JF
T T e TR 1 Y %o R A TR

224 BERAE WA HI A R SR OE & N iE K K
AR AR R 0.5 g, B OH SEMEE I P, R &M A
70% < BE 50 mL, % %€, FR & I i, # (R
40 k Hz, H13 200 W) AL BE 1 h, ¥ 51 2 %30 5 R E TR
i, 70% S BEAN R KR BT R IR A) . 4 0.22 pm
Bl FL U8 S 3o i, B 2 0 R B A5 U L 45
225 FkEHE W223TW P BEBRS
2.2.4 5 A 5 WA 2,20 R 2.2.2 TR 4R pERE
i, 25 5L 0 A% €0 35 W BE 6% 57 4 43 B9 LI 00 R %
0 0 i g A S B I DL R LR AR R RL .
W 2% Xof HER it it % VS VRO R PR AR R L 15 R A
JoT £V JRE A% R IR U, R 2.2 1 2.2.2 00T 8
TSI G DA O T B N A A B R R Sk A AR
B, A% 2P A Jr B2 43 8 Y=9.66X+6.53x10°
(=0.999 9) . Y=1.06x10°X+2.12x10° (=0.999 9) .
Y=3.09x10°X+1.48x10*("=0.999 9) . &% J & W 45 i
I35y BIAE 2.75~275.2.50~250.2.50~250 mg- L™ it £&
PRV RN PR OC R R . RS W R TR A xR
AR TR, HE 2,20 2,22 90 F SRR Sk ERE 6 1k L T
S AR R G AR MR L3, 6'- U F R
B 3 N B 4> RSD ¥ <5.0%, % B AL #5365 % 1 K4,
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Fi¢ 2.2.1 1 2.2.2 R 6838 Z5 0000, 31550 4 e AR
R G MUER T L3, 6'- 3T 1 B O 3 a0y i
i1 AL RSD<5.0% , 2 B k2 i i VR 12 h N RE
Rar o il 2% A — it g3k o 3 W 6 0y, 5 2.2.1
2.2.2 300 F (AR S AR I TR 4 i A R L
Ml 10,3, 6"- 3 1 Pk 3k 85 % 1) 1 389 Joi 3t 4 85049 )
4 1.29%.0.07%.0.17% , RSD 2] <5.0% , 3¢ I % J5 vk
WM R RS RIS 08 bR o B I
KK ARG 6 0, B 0.5 g, 4% HAR AT & it i
Lo 1 I AR A %) BBV W, 3 2.2.4 T 7 35 P47 1l
£ 6L LI S A L He 2.2.1 F1 2.2.2 T £33 4% {4
FE B AN R R G IR T3, 6- 3T I
TR 04 7 B0 R [0S 4303 Ry 97.22%~100.32%
RSD ¥J<5.0% , 2 B 1% J7 L 1 v] 58 o

22.6 ZEGIVFAMTEE S M TR OGSk,
LA O T A 8 AR AR BT i 45 5 258007 AN 1
M6 24 80T PR 48 AR AR S VR B O 04 T (B iR
M, DA R G NN L3, 6%- R T
AR A HE A5 B 1 i S B MR Y AR b L i TR
HIRPR AR AT A Ay . R E A I R B AT
(X,) 3t & MR I (x,) 03, 67- 3% 7 Bk 5 e A ()
FRAE RN 03, BEHREYAER(DHIY
R R E0.1, LA AL 28 B H AT e ihor
Hop 22 507 M=(0.3X,/X, & & i K +0.3X,/X, &
R KAH +0.3X,/X, &% 2 5 KH +0.1Y/Y e KAH ) %
100, F 32 9 0 2 < A 8 Bk BN 328 7K 5 3z 7 R i 24
3 g, B 100~250 mL W 4EIE M RS %0 70% £ B
100 mL, %5 &F &, # 5 1 h 5, 28 g (0] 97 255 B #h
WIS R AERE RO | he RRREE VBTN HER N, T
UK B FR E TR 98K Y O 70% £ BEAN R B
A)JE TR IE 2R IR L RS 2 25 mL IR, B AT
M 22 fH 1 28 K L, K 251 Bl S 7E 105 cCHLA
TE I T4 3 h, 28T 4% 48 2 30 min Jm U FR B i
DU M o 53 5 b BV R R S R T i Ay
(%) .

2.2.7 ERRB N #E KK TSR T L R
T 1 01 00 P R R 45 R 6 BHR L (D) D R
(E) S HIm ]l (F) 25 58 K &K, DL 25 5 5 0 R
PR 102 R 120 °C KBl B[] 24 15 min A 45
Bl AT 2.2.6 IWUT 5 R DN E AR S T PR IR
Py, DL o i e G A R I3, 6- 5% F Ik
BERENE S 16 AR Lo O i S RV MR W O 48 b i
FPIE SIS o BUE B A 90y, By 50 g i Ak it
3% 7K Fel i 2 2l T R A IS e A N ] 5 R
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KO A5 AR A R AR L SRR R R L LR
MPFH ] T2 280, M7 250045 R BoR RN L
(D) Wi EE (E) il () (F) ¥ HA W3 P (P<
0.05) . [Al— & F i 3 4K g4 5 D,>D,>D,,
E,>E>E,, F,>F>F,, fix Z 0 & I 5 T 2028
D,EF,, BUAIIEN R 1 1.5 Kb 1R BE H 140 °C 1
B ) 2 20 mine  1F 28 i 50 45 R UL G 5 3 R BRI kA
b7 2253 BT UL 5 R B b L

2.2.8 SCEEGIE FREGE EIK A3 0y, H G 0 A
il 2 A, W A A A R L A Il R
3,6'- T F IR AL RN A5 R bR o B i 5 RS R
R/ S T A | 1) ol vl A & RN i 1 || B
3,6"- 7 F Bk I R E A 48 bR 43 1 0T 4 By
5K 1.55%.0.11% . 0.52% , B2 5 1 13 H 9 °F- 24 o i
SPEUCR 47.81% ., S5 FW R T AR 17,
2.3 I K S A A B B 1 o8 22 Sk g B

23.1 {Oi% %4 X ACQUITY UPLC BEH C,,
3% FE (2.1 mmx100 mm, 1.7 pm) ; i 3h A 2% 2
K (A)-Z JE (B) 6 BE % B (0~0.5 min, 2%B; 0.5~
3.5 min, 2%~25%B; 3.5~7.5 min, 25%~35%B; 7.5~
11 min, 35%~50%B; 11~13 min, 50%~95%B; 13~
144 min, 95%B; 14.4~1 min, 2%B) , Wi &
0.3 mL-min”, # i 40 °C, #EFE 3 pL.

2.3.2 BTG SRAF SRATHLWESS i g U (ESD) L IE L
B . B E m/z 70~1 050, MS 5 HF R
7 000; MS/MS 43 BE# 17 500, % Bh < i 3% 13 arb,
B S 50 arb, IR JE 450 °C , B 40 E IR
320 °C, 1E B B 452 X Wt 25 o R 43 i Ry 3.5 kV .
3kV,S-Lens Hi [ 40 V, filf i §E 20 .40 .60 eV,

2.3.3  XFHRBIE IR HI A ORT PRI /N BER L 24
FRBR L % B L L E YT A AR R AT L3, 6- 2T T
P 5 JREAR X Lt 3 n FE R ) B B A B 0 0
36.0.24.0,40.0.40.0,27.5.25.0 mg-L" 1Y) %} B8 5,
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Fig. 1 Transformation mechanism of chemical constituents in Polygalae Radix processed with water decoction of Coptidis Rhizoma
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