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Establishment of preparation process and quality standard for Zhenggu Pills

ZHANG Wen-ming,  FENG Zi-fang,  GU Li-hong,  QIN Ping,  BIAN Zhen-hua®, HU Min-min,

CHEN Xiao-wei
( Wuxt Hospital Affiliated to Nanjing University of Chinese Medicine, Wuxi 214071, China)

ABSTRACT: AIM To establish the preparation process and quality standard for Zhenggu Pills.
METHODS With decoction time, decoction frequency and water addition as influencing factors, comprehensive
score for extract yield and transfer rates of epicatechin and naringin as an evaluation index, the decoction process
was optimized by orthogonal test. With sugarless paste relative density, medicinal powder fineness, sugarless paste-
corn starch ratio, drying temperature and drying time as influencing factors, soft material traits, pill formability,
moisture and disintegration time limit as evaluation indices, the formability process was optimized by single factor
test. TLC was adopted in the qualitative identification of Dipsaci Radix, salt-processed Psoraleae Fructus, cooked
Rhet Radix et Rhizoma and Notoginseng Radix et Rhizoma. HPLC was used for the content determination of
paeoniflorin and naringin. RESULTS The optimal decoction process was determined to be 0.5 h for decoction
time, two times for decoction frequency, and 10 times for water addition, the comprehensive score was 0. 93. The
optimal formability process was determined to be 1.21-1.22 for sugarless paste relative density, 80 mesh for
medicinal powder fineness, 1 : 0. 17-1 : 0. 18 for sugarless paste-corn starch ratio, 70 °C for drying temperature ,
and 24 h for drying time, good soft material traits and pill formability were observable, and moisture and
disintegration time limit accored with 2020 edition of Chinese Pharmacopoeia requirements. The TLC spots were

clear without negative interference. Two constituents showed good linear relationships within 61. 30-490. 41 pg/mL
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(r=0.999 8) and 3.27-26. 18 pg/mL (r=0.999 8), whose average recoveries were 100. 15% and 98. 15% with

the RSDs of 0. 55% and 2. 30% , respectively. CONCLUSION

This stable, reliable and specific method can be

used for the production and quality evaluation of Zhenggu Pills.

KEY WORDS: Zhenggu Pills; preparation process; quality standard; orthogonal test; single factor test;

TLC; HPLC
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Eal A, e AEIRKRE A, 8
ZHTIRT A KM 8 Edr . s, Al
BRAERRE" ™, IR B W, ShANE IR . B
#HE10REZ, WA iy, REETas;
FRUJLZE, #ok#e, =B s kepzy, %I bst,
PRHEFT AR LS AT I B SE 9 Bk
g, g ASRIL, LI, HRONEZ, AR
2y, 5 R RN T 5 S M B e B B 2 K
AN 5 A3 Ak, [T o) 20 e i R
W, A BT RUH W 2, D B
HAT IS AT 254 B 4 NF-kB {5 5 B 1 Zhfig
BEII A1 A A S R, fR B A ) e 5
HaGE AT A A R

AR S5 R FHAE A IR B0 6 1 B AL T 2571
1k, DtE HEefES8, R RIRm O izsn 6l
KL, TR I M 5 4 A el o HL T b
HE, LUIR J5 200 DG TT K 55 07 245 0F o 2 41k B 0 3
Tt O T B 305 s A e R 5 R
1
1.1 ALE  Agilent 1200 B E SR AT AL (&
Agilent 73 ) ) ; BSA224S-CW H M1 7 K (1% [
Sartorius A ] ) ; KQ-300E U8 75 iy ve s (B 1l
THEFE AR AT ) ;. Good Look-1000 %Y 3 )2 (4
ERIE RS (LIBRHTAIRAR) ; AW-90 Fl4H
AL (TR 2R IR AR ) |
1.2 KA. M5 %Y Fnp (S 221010) .
ZOomAE (S 221101), B A KH (S
220407) . ZEFA (5 221004) . 4B (S
221203) . #HAAl (5 221127) . FEFE (M5
221112) . WH (#t5 221105) . kb FIE (%
221201) . # oK (#t 5 230105), JLZE (#t 5
220611) . I3 (5 221025) . Bk E (5
221108) . 4t JF 2 (b5 221020) . 246 (L5
230208) . JII & (5 221019) . AR (5
221117) . HIH (5 221119) . B & (5
221202) . ®IE (b5 221210) . BB AR (5
2864

221213) , K% (5 230103), T &F (#t5
220519) . K& (L5 220811) ., % & (#t 5
221024) . HE (#Ht5 221103) HWFHM R R
RO B R F] Zelbr (45 22123002) 1T
WH PR ARLAE, =& (it
2022074801) W TFITIHL G R R 250k A A R A
DL R 1 28 i e v I 2 K2 B i Je s B Bt ) AT
HZGI RS E M IE R . RILEER (i 110878-
201703, 4 FE 99.7% ), ~j 25 H (it 5 110736-
202145, 4ii B 94.6% ). Hh 2 F (it 5 110722-
202116, 4l 93.5% ) XFR&SH LW (5 121033-
202113) | #MEIE (35 121056-202106) . K (4
5 121249-202105) . =& (iS5 120941-201810) X
HEZG R 400 F v ) 2t 2 R e R SR e ;. oK TERD
(fit%5 230301) Wy Bk 74 B8 5 245 ARk PR H
IE A L3t 3 Hi (#E S  20230418, 20230419,
20230420) , FHPg L BE 24 0K A B T T B = B il 5
AW, CHEREIEA; HARuG Y frat; K
Ratigok (UM EERS PGSR A BR AR ) o
2 HlEIE®E
2.1 BRI ZEMA FET AT g5 R a5 A5
PR 7= 22 05, BB AL BT ) (A) | BT KA
(B). ki (C) fEMEmMAE, BEMSRELE
LA E | M AT RS TES T I F 45,
RH L, (3%) FiFAT%5E, WRAKFEWE L, 25
W2, Hp, FILRREBRR= (FRPRILE
Eom/ I LEPRILERESE) x100% , il 2 5%
B = (RO o B2 & B R TP A R A
i) x100% , ZEWn = (RENRFE/RRKEERG
) x0.2+ (RILKRHBR/ RRBILERER
R x 0.4+ (AT B B KM %R
) x0.4,

1 EXRBERKE

Tab.1 Factors and levels for orthogonal test

AV R BRRRERK CTKE R
1 0.5 1 8
2 1 2 10
1.5 3 12
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Tab.2 Design and results for orthogonal test
5 Lk . - BREMRE/% FILH R R/% Tl B H R %/ % Y L1145

A B ¢ D(EH)

1 1 1 1 1 18. 45 73.30 48. 09 0.63
2 1 2 2 2 24.77 70. 12 157. 38 0.93
3 1 3 3 3 27.79 75.22 62.42 0.73
4 2 1 2 3 21.10 73.97 45.59 0. 64
5 2 2 3 1 26.00 75.42 31.40 0. 64
6 2 3 1 2 26.47 55.99 114.55 0.75
7 3 1 3 2 23.00 55.70 46. 99 0.56
8 3 2 1 3 26. 16 59.78 34. 60 0.57
9 3 3 2 1 32.21 65. 01 148. 38 0.92
K, 0.76 0.61 0.65 0.73 — — — —
K, 0. 68 0.71  0.83 0.75 — — — —
K, 0. 68 0.80 0.64 0. 65 — — — —
R 0.08 0.19 0.19 0.10 — — — —

FESHLFE 3, BT, SHNEHITLEE
I (P<0.05); b TN A B,C,, RJALZ R}
B 0.5 h, BUZWKEC3 K, MKE 10 5, Z6%5
&, K B UCBOR L R 2 IR AL 2 B R s L B
Gcae LN

R3 HEDWER

Tab.3 Results for analysis of variance

IR WETFHF A H B FIt  FiRfYE PH
A 0.01 2 0.77 19. 00 >0.05
B 0.06 2 3.35 19. 00 >0.05
C 0.07 2 3.94 19. 00 >0.05
D(Z=EH) 0.02 2 — — —

i F 05(2,2)=19,F ,(2,2)=99,

PRI 7 25htidi i, Fe AR T 25 Al e 3 41t
Feal, #EATIRUEIAE:, 4R WER 4, tknl g, &2
AR E AR R R, MRILASER | Al
R R R, RINZ L ERETT,

F4 WIERWER (n=3)

Tab.4 Results for verification tests (n=3)

RS RILKREBER/% MEHEBR% BESE%
1 88.25 185. 14 26.02
2 92.63 182.21 26. 15
3 93.09 182. 61 26. 17
SEH{E 91.32 183.32 26. 11
RSD/% 2.92 0.87 0. 30
2.2 mA LA
2.2.1 JEEAEXIEE AR T XA 2 AT K

FUERHL, We4i BAHXT R 1.19~1.24, 5F 43 15
HRZGA AR (80 H) M EKIEMIRAHIIL,
BOAPEAR | AU A PN HE bR, R E N
1.21~1.22, WS,

R5 HEBENTEBEER

Tab.5 Results for sugarless paste relative density

screening
AHX 2% i BB PR FUF A

1.19 T Jek AL

1.20 1 UK HA 2R AT L, AU B
1.21 ARG T B A Gyl L, UG R TC AR
1.22 BRI Gyl L, AU R I AR
1.23 Al T Tkl AL

1.24 AT ok

2.2.2 ZiMYANEE 15 BREZGA RIS IE 65~ 120
Hif, [ H AR E R 1,21, 5 EKRERES
HIHL, 7670 CF 4R 24 h, AR REMFL . Ko,
TEHON R, Z&HE N 80 H, Wik e,

*k6 HMAERMIEER
Tab. 6 Results for medicinal powder fineness screening

ik KAy, I

1/ H B %  B/min
65 ZRBHL, YRR Z RS B, WA SR 1,57 17.50
80 I AN, B R A, R RS TR 2,80 21.50
100 2Ry, AR AR R 4 SR 2.20 25.50
120 TR, AU (53 4 b Xl 7 1.59  29.50

2.2.3 WEBESEKRER LG EE 25K 41 80

H, WEEHANBE1.21, RAEESERERIL
BR1:0.17~1:0.18 B, JUBRMORIE R, A
wh, Wk,

KT BFESEXEWILOHIFELER

Tab.7 Results for sugarless paste-corn starch ratio

screening
HHESERER LG PR BALTEA
1:0.16 SR KBE TeiE
1:0.17 FH K BE REISIL , R DG BB 2R
1:0.18 Al RE RERUIL, R G HIRA 2R
1:0.19 T HARHL T UL
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2.2.4  THNREE FEUEZSRANEE 80 B, WHEARXT  WHRHEE | BATERESL . X RRZG MM 1 pl K

.21, HEKREMIEAHIL, 4517E 50, 60,
70, 80 C Rk 24 h, BHAKD . HHETBRIE A
WM s AR, KIAE 60, 70, 80 C F P H MK A
2020 4ERR (P EZG LY BEIR, AR DN ROR 5 5
PrAzr=da ok, e 70 €, W&k 8,

8 TIREEMELESR

Tab.8 Results for drying temperature screening

TR/ C KTy % BN R/ min
50 9.46 12.50
60 4.51 15. 50
70 2.12 15.50
80 2.04 25.50

2.2.5 TUREFH] EEZPBANEE 80 H, WHARXS
ERE .21, HEKRTEMIRAIHIAL, 7E 70 €T 43l
THE12, 18, 24 30 h, K. R FRVER
WM EPR, KBLTH 18, 24, 30 h J5, WM& HLAF
£ 2020 4Fp (P EZGHL) R, FEEMES
SEPRA PR BHfiE N 24 h, WL 9,

£9 TIREEMELESR

Tab.9 Results for drying time screening

T[]/ K5Y/% s BN B/ min
12 10. 57 14. 50
18 3.09 16. 50
24 1.81 16. 50
30 1. 81 21.50
2.2.6 KFRE UL 10 fF KR AR ELAH 13 R

25kt (E 5.22 kg) 30 min, IR 0.5 h,
g, HE LIRERAE LR, IR, W4 = AT
W 121 SRR 15 BRZGH (A 4. 68 ke)
FSWERLANNY , S8 N T RTERHR S, Hl AL,
T, e, KBUEIFSNER , KA, HE
R 2% B A 2020 4F B (R 2 i)
BKR

3 REREEL

3.1 TLC &M%

3,101 Sl BRSNS 2 g, BYREJE N 30 mL HEE,
R AL PR 30 min, RLUE, ZETUEM, 1MERETINA
10 mL 7K, 20 mL KA F0IE T EEAEH 2 ¥k, &%
BUR, MUK 20 mL 20 . 20 mL 1E T EEAf AIK
VE2 WK, 2T FEZZEBGR, A 1 mL HEER PR
fiff, S HE R SV A AN SR T I BT R
()3 B P A VS AR5 TR T X R M 1 g, T
30 mL I, [RI 0 B x BE 2 R, BT 2 g
VI IR S i, BB B 2 me/mL X RS TR
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X RE L TAW 3 L, ST EERS G 2R b, RBIFT
AP RE-EEK (10:7:2) FEBK (4 C¥
) T, RIFEERTEZ 2 om BFECH, BRCF, mE
10% BRE AW, 7F 105 °C N fNFH 2 BE 5 78 i
FHIE TR 255, (63 5 i T 7 Xt iR 2y
A X VA YRR A7 B Ak i s ) B ) BRE A
Pt T4, W 1,

e 1~3 AMHAE (5 20230418, 20230419, 20230420), 4 K
WO HRZG AT, 5 oW IS e VIXHR S, 6 i I PERE &
1 ZEWT TLC it E
Fig.1 TLC chromatogram of Dipsaci Radix

3.1.2 #hFhEAE BURE 2 g, BIESEMA 30 mL
F s, A5 A BE 30 min, s3E, ZETUEM, M5k
FfilA 10 mL /K, 20 mL ZMRZEEFEI 2 W, &IF
HEPGR, 75T, FRIEA 1 mL PERAEAR, H St
AR T AT ERAME RE B S [l
RSPV B SV W RN B IR X BR 25 44 2 ¢, I 30
mL L, [RIVA I R B2 M 5 BURR B i 2%t
HR s e, AR 1 mg/mL X BB A, T K
BERA . FIERE A TR A 5wl JoX B2 8 X IR
AT 1 pL, STRER G )RR L, JBIFTIE
CRE-CIR TR (20 1) WD, JRIFHATITZ 2
em BPHCH, B, W5 109% A LA H s, T
365 nm EAMETFWEEN Y g gL R TR
X HRZHA | Xo) HEG it Vi YA 7 A7 A i 7 R ) 2 1Y)
B, BAEC T, WK 2,

3.1.3 Bk BURM 2 g, MIEJSEHIA 30 mL H
i, B ALFE 30 min, iy, FETUEW, MEREH
A 10 mL 7K, FA0A 1 mL $8/R, KB m# 30
min, ¥#H, 20 mL ZBEFEER 2 K, A IFFEPOR,
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2 o 3 =] Ny
VE. 1-3 RO S (L 20230418, 20230419, 20230420) . 4 % e 1~3 A (HE5 20230418, 20230419, 20230420), 4 K

A REXTHRZG R, 5 AME AR R XTI, 6 Sk E g DI ERE S
B2 #HiMEEE TLC &iEE
Fig.2 TLC chromatogram of salt-processed Psoraleae

Fructus

ZET, FRIEIA 1 mL =S e PR i, st
IR AN B R Y B PERE i, [RD T R
FHPEAE VA T, ORI X B 2584 0.2 ¢, JITA 30
ml I, [ 92 ol Jont B 24 M 0 T, I AR K
BAPERE AR WAS 5wl SO BEZERHAW 3 pl, ST
RERS G 2 M, JEIF T IE & k-4 R £ BE-VK B iR
(15:5:0.3) #Wh, BIFERIEZ 2 cm BFHL
W, BT, F 365 nm BAMNE I UL ZE IR
PR VAR AE T BE 2 I VORI A A Sl s A )
BB S, LT, W 3,

3.1.4 =+t HUKS 2 g, BFEJEMA 30 mL H
g, HAALEE 30 min, % “3.1.17 TR J5 ikl AL
BERIAT HIEA S =LA BITERES ,  TRI7E 6 AL
FITEAE S, BC=-EXT IR 2581 2 ¢, i1 30 mL H
Pt [RIA I O FRZG MV W, BN S 24T Rbl X
MG, HEEH AL 1 mg/mL XT BB S, W R
BERA . PAERER AR A 3wl S B2 44, X IR
MARAS 1 L, STRER G HEMNR, BT 4 C
P A - EE-K (10 27 :2) BT RHEW
o RITIERINTZ) 2 em WPECH, BT, W8 10% B
R LA, FE 105 C R A, F 365 nm 586
TWRER ) gE R IR S S TR R X
HE St VA VBRI A A S8 7 A [ € P BRE i, BTG
T, WK 4,
3.2 HPLC &%
3.2.1

iy
Bk XBridge C (i (4.6 mmx

KET IR, 5 BB IPERE &
B3 #XAETLC &ifE
Fig. 3 TLC chromatogram of cooked Rhei Radix et Rhizoma

. 1~3 A (65 20230418, 20230419, 20230420), 4 K

=EXHEZIA, 5 M AS R Rbl XS, 6 B =-LRITERES,
B4 =+ TLC &iLE

Fig. 4 TLC chromatogram of Notoginseng Radix et Rhizoma

150 mm, 5 wm); JEHMHLHE (A) -0.1% W iR
(B), BEEVEML (0~10 min, 12% A; 10~20 min,
12% ~15% A; 20 ~35 min, 15% ~25% A; 35 ~40
min, 25% ~ 12% A); A FE
35 °C; il K 230 nm; #EEER 10 pL,

3.2.2 KSR BURS 1 g, MR, BT
10 mL & Jffi H, 80% H WE & 25 & %I &,
(300 W, 40 kHz) AbFH 20 min, 0.22 um fLfLUE
g, BIASE,
3.2.3  XFHEN

Wi 1 mL/ming

R RS EARICAT G M
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TG B T, 80% HH B iR 1 mL 43 1) %
1226.02. 65.45 ng WA, BI,

3.2.4  FIVERE S WEN RS HRBRAL T LA S i A%
T, ARl s (AT R PRz B AN
BIPERESS, ¥ <3.2.27 TR rsdls, B,
3.2.5 TREMIRE BodEE&E . M, BIPERE
TR 10 wL, 7E “3.2.17 a3k 5k T et
WisE, 25U E S, MBLel g, 5 R0 B
M, AT, BzZOnA TR R,

A
1600
1400
1200

0 _|| ‘Jml._uf' e n _J:L

5 10 15 20 25 30 35
t/min

B 1
200

150

FN 1

mAU

100 ‘
50 \

510 15 20 25 30 35

1750
1 500
1250
2 1000

750
500 ‘
250 | ms A_‘m‘.,_,.\’\.,m

5 10 15 20 25 30 35
t/min

mA

PN IR T

1750
1500
1250
1000

750

500
250 | f 1
0 [enrd A

5 10 15 20 25 30 35
t/min

T A~D AU A . XA SRS AT R R B AR A
SR REANA PR A
LATETY 2. AhiBH

1. paeoniflorin 2. naringin
B5 &% HPLC &ikE
Fig. 5 HPLC chromatograms of various constituents
3.2.6 LRMERRFELH
2868

mAU

AyNEC “3.2.37 IR X

MW %W 0.25, 0.5, 0.75, 1.0, 1.25, 1.5,
1.75, 2.0 mL, BT 5 mL &Hid, 80% F EE %
i, ] BAS ) oo e B AR, AR <3.2.17 I
CIG IR T HEREIE o IR BT i Y B R AR
(X), WemBUAI LGS (V) #EATRIE, 45R LR
10, AR RS A B N ZR P G AR RAT
K10 BROSLEXER
Tab. 10 Linear relationships of various constituents

% [ )= r LMV (ng - mL™")
A5 Y=10.13X-74.68  0.999 8 61.30~490. 41
il iz Y=21.85X-9.76 0.999 8 3.27~26.18

3.2.7 KEE IR WUE O X RS R, AE
“3.2.17 WAGEAM T IR E 6 Yk, MARATZY
FF . b Bz 3 0% 1w A RSD 43k 0.35% . 0.52% ,
TR B B AT

3.2.8 FUEMEIRE MR AR, 7 <3.2.27
WUF ik fl s s, T 0~24 h (KFE 4 h)
FE “3.2.17 WSS T RN E, WAFAT 24
. Al A % AR RSD 4394 0.57% . 1.41%
TR WAE 24 h INFEEPE BT,

3.2.9 HEEMAE HEFEHAN, & <3.2.27
WUR )k FAr il 4 o bl s, 78 “3.2.17
T e S F R HEREN S, A ATZ Y Ml
RSD %3 54 0. 87% . 1.86% , % WIi% )y & & 1
RAF,

3.2.10  fnEERICRIRES  BAS BA A R B AR AR
g (65 20230420) 0.5 g, L6k, BT 10 mL
WP, A 2 mL X R SE R (A 25T 0.70
mg/mL, HEF 0.03 mg/mL), 80% HEEEL,
FAALER 20 min, EUE, 7E <3.2.17 WEGEKMAT
PERENSE , THERICR, 455, AT25F . MR
PIHEE a1 05 243 5124 100. 15% . 98.15% , RSD 43
M 0.55% . 2.30% .

3.2.11 HEmEENE B3R (S
20230418, 20230419, 20230420 ), #% “3.2.2”
R ikl s e W, FE <32, 17 W% &
PEFHEREDE , TR SR, 4521, A4 AR
H92.76, 2.83, 2.80 mg/g, Al A H
0.15, 0.14, 0.15 mg/g,

4 iTig

4.1 HE&ETLHA AR T G ENE R
TR K B R g al i DLz e R . L
RPRIKER ., BESENITENIEIR, XEEHXT
W RN | WS EORIER I T AR
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DU B LR AR T2, Hoh, A
Xt R FE e F T HOE RN e i, i
ARG, TRATEINE, ARk, i
LHEN 1.21~1. 22, WREIRGTsHEER, WE
SERFAE RN,

4.2 TLC ZMER ARSI RIS
i, BIEMEESEGHTT IR E SR, R
JE | ARHREE RMAFE 5, S w2 ot 45 R 470
BER, HHELR IR R IT R e =
BE-HIEE-K 10 2 7 2 2, AI3RAF AR R, H, 5
Gh, #ME IR R 5 5 AME BE R AE B BE R TE PE A
Gy, METAARAREREEMR, HEEEH
PETHE, BORFE AL,

4.3 HPLC &=nE ASLEVERAIENDE .
YRR E Y B AT 25 Al B FEAE MR AR 4, 4
FIXTTRSIAR . HER . AR TAL I SR T
52, ERASIEL 2 Al 5ARE G A RO, JFH
WY AT, WA TURRIE, FI5k, ARSZE0 G X A,
M T T HEAT R, AR SRR A VI
WEIRR . AMEIER . B-WI IR . MAIRRE —H
BT, EHABEBERAE, TEEARLE, 2
A itk — 2 Ak

SE 3.
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