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Correlation Between Physical Parameters and Chemical Components of Prepared Slices and Pills of Different
Processed Products of Paeoniae Radix Rubra Based on the Method of Baking with Wine, Vinegar or Salt

SONG Chenge', CHEN Tianchao!?", MA Yanjiang®, WANG Jiao', JIA Qingging'!, LI Ruiying®, WEI Yudie!
(1.Henan University of Traditional Chinese Medicine, Zhengzhou 450008, China; 2.The First Affiliated Hospital of Henan
University of Traditional Chinese Medicine, Zhengzhou 450000, China, 3.Department of Drug and Equipment, Xuchang Hospital of
Traditional Chinese Medicine, Xuchang 461000, China)

ABSTRACT: OBJECTIVE To investigate the correlation between physical parameters and chemical components of prepared
slices and pills of different processed products of Paeconiae Radix Rubra. METHODS Pills of different processed products of
Paeoniae Radix Rubra were prepared by general method. Physical parameters(relative density, pH value and oxidation value) of
different processed products and pills were determined. The content of paeoniflorin and starch was determined by HPLC and UV,
respectively. In vitro dissolution of pills was fitted used Weibull equation. SPSS20.0 combined with Matlab and Graphad prims
6.0 was used to analyze the correlation between physical parameters and chemical components, and the regression model was
established. RESULTS The physical parameters, pH value, the content of paeoniflorin and starch had significant correlation
between different processed products of Paeoniae Radix Rubra and their pills. According to the correlation fitting regression
model, all of them were related to the pH value. The fitting degree was good, and the R? was >0.9. Therefore, the pH value could
be selected as index for the quality control of the different processed products of Paconiaec Radix Rubra and their pills. The
results of dissolution experiment showed that the processed products prepared by wine, vinegar or salt had certain promoting
effect on the dissolution of pills. CONCLUSION The study selects physical parameters, macromolecules(starch), and small
molecules(paeoniflorin) to conduct a comprehensive investigation, revealing the changing laws of physical parameters and
chemical components. The regression model between physical parameters(pH value) and chemical components explaines the
dynamic change process from processed products to pills, analyze and predict the quality of pills prepared from different
processed products of Paconiae Radix Rubra, and provide reference for the quality control of their pills.

EeWE: ERPELEER PG ARG RS H(Eh R A (2015) 21 5); WA B 2548 38R E K EIG R L R &
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KEYWORDS: Paeconiac Radix Rubra; processed products; pills; physical parameters; chemical composition; dissolution;

regression model

IRAT N B ERIA 25 (Paeonia lactiflora Pall.)m
JI| J5-Aj (Paeonia veitchii Lynch)f) 1R . Aj2hfx
R A ChfeARR L), Pslhrfih, FBReE, %
7€, &, BAEREUN, JOR kR I,
I B K ARATIESE, ZME T /N 122k
gy, R EWEIE A AT 250 R T AR AT B B A
B EZERB, 256 hE 258 2015 4 MUF
7 PRI RS A B, ARAT M 2 A R
W ER L EHRIAE, I R R G 1 AR A ]
DI & Mot . 2 . smAi e ER, s
WA R A R, R DR TR TR PR AR 5
filh, T AT RO AR A B A ) 2 AR
2e0, MELLR RS I 5 Y B

AR R A SRR Gk, R B
YER AR i W e R 2 A 2R, Sl s
2z iy . BARPE BTS2 R AR AR, iR 25T
A T SO A LA R A DG A2 k. BRI, K
AT T Z2 AT RPN FR A, B —dehn ik
ZULIRYE . AT R B N R TE R RArF 5 24
BRI T R0 B s AP TE R B VIR OC R, TEM K
a3 o R 2 3 1 4[] B S L 24 ) ol 28 1) i et
TIRE, €M 5 AN P AL 2 T AL A R o3
A BT — g s o) S AR AR 2 A R AT A
FH ] 5 B A oy O TR B G, HEEA 2y
YHEZSE. Ko+ . =ik, #5E0k
AT T R ] R R B0 AL T A e AR A s e
A Tl A5 T B RS R i U, DAVERY . AT
. YIS EpH . AA(E . AXTE ) T
Braabr, WA AR LR A RS, X AR AT
ENEE KRy O iR R C S Wi BU R S Rb I 7 R e
BGA ior F e A GRS, U2 M R AR
SO ER 5 M X 24 305 B 52

1 #8
1.1 ikzy

ARG WARAT L BEARAT . ERIRATIR R e A
R PR A ARAFES: 1712041), &
T i B 28 KA 5 — B 5 e s K W AT 250
ERHEh TARGEILEE, fFahEZ 2015 48
PRI AR R R IR AAE o B TE AR PR i (FiE
o JITMOMS6190) . 7 4% JE ) A o L (it 5

o E AR 22 2021 4F 3 A4S 38 454 5 4]

JO2M9M60109) . ~jZ5 1 (it : X12ABC33672;
4l = 98%) 4 A iR AE MR A BRA A .
1.2 {44

Evolution201 £8#-1] U436 G R TH (PR Rt
JREHE); Waters €2695 = %0RAH 2,15/ (Waters H
A BRAF]); pHS-3C BUFR (i S wE A
7)o
2 HEEHR
2.1 ARATASTRIARL LRI A

MR SEPR AR = 2200 R T SE g 25 L, e Iz il
AflE] #(min), HEFEFE] H(min), HEFEE 7(°C)
YERNFZEINE, RHZHERZKEH LT,
PEBCR RIS 20855 500 g, Bk INK 100 g, DLz
il B AN R i AL, IR T AR
2y 2015 AERRPUFSE Ko RAZIERR . Ha
25 MVEMARTR, A5 ARERIIHI A LRI BT Gk

IRAFAS RN ] b R R S TR 1,
R1 FHTREESAARNE LY

Tab. 1 Preparation process of different prepared pills of
Paeoniae Radix Rubra

bkl t)/min tr/min T/°C
TRATHL 10 780 60
T ARATH 10 660 80
PR AT AL 20 720 70
ERARATIL 30 780 60

2.2 YHESEII

221 MXTEEWE  MEFFREURATR A AS R
il 5.0 g KOANTRPS IR 1.0 g, B A
RS A WROE LT, ik 200, ek
R, THRARXT % RO

222 pHEME A3l FRERAT IR 7 AS R0 il
5.0 g MARTRMHIS LR 1.0 g, BT 100 mL Zfifk
AKep, ZHR TR 20, o138, BOER, Hires
(1) pHS-3C BUFRRFETHATINE 3 ¥, 1C A [ i
FE TR ALY pH A

223 FAABENE S CER[11], HERFRIRAT
PR AR 5.0 g SAS RS ]FALT) 1.0 g,
& EARE

224 YHESEIELER  YESEREX %R
pH . AAL(E) B9 e 25 R L3 2.
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R 2 OFAARE S AR EAT # S SN R %R
(xxs, n=3)

Tab. 2 Determination results of physical parameters of
prepared slices and pills of different processed products of
Paeoniae Radix Rubra(x £ 5, n=3)

FE b AHXT %% /g-mL! pH {H FAL(E/mL-g!

WATR A 1.0420.01 4.74+0.00 7.90+0.81

T ARATR A 0.990.08 4.55+0.01 6.42+0.45
it AR ATER A 1.01£0.15 4.26+0.01 4.67+0.22
AT 0.99:0.02 4.76+0.03 5.62+0.10
HRATI 0.8940.09 5.2240.01 8.75+0.16
W ARAT I 0.85+0.05 4.85+0.02 5.54+0.13

B IRAT AL 1.04+0.07 4.72+0.02 5.55+0.18
ERARATHL 0.84+0.05 4.79£0.01 6.66%0.20

SRR, AR R ZM S pH fE . AR 2
FE | FAE R RIS, e IR~ pH (A
AR A TR . KRl AL, AN A
il AL A S IURIAR e pH . AT | AL
R FEARAE S, TR EEIRAT LT AE X 285 B AR
A T o
2.3 FRATASIEE ] AR R B AL R R I
R
231  FAETER . CEEVER X BRI A
PR HE B T R S BEVE MR i 45 0.100 0 g,
TN & To /K BRI, A AR 1 mol-L™!
FEAMHPEW 10 mL, INZEE/KESRZE 50 mL, B
753 2 mg-mL" Y ELBEVE R RIS HE VE R R VA
232 FRATASTRME IR R B U R T
Bewl o BIBIRATAS R KO B U 3.0 g,
B A B 2 28 SR (6], AF 25 PR HBOBE K B0 e A
0.100 0 g, HAEIIKLBEIENE, A 10 mL
WEEN 1 mol-L' Ay KOH ¥, Wh/kisHh/iis
it 15 min, JIZRMBAKERZE S0mL, 1B, &H.
233 K KHE B2 mL BT R B IS TR
17 mL SCAEETEMPRIERI, 7E 400~900 nm £4k
A WG N AT, BRI K
Z K 481, 610 nm; SCEEJERIIE K . 1
WK 546, 707 nm. ZEFRILAE 1,
234 ZMEXRRFEE oy HIRICEHE K S TE A
XTRRSRAT , VAAA v=Aro—An NILFR, BHEETEH
W (ng-mL ) B AL bRl bR i 26, ELBE TE
PrERZ nT 43 a7 #2 . ¥=0.00 26X+0.012 4,
R=0.9979, FHEEEVER & &FF 20~120 pg'mL™!
WEZPE X R R AP, SCHEVE My brft it 2l 45 [m1 05 5
2 ¥=0.001 6X+0.000 8, R’=0.998 3, FHALHETE
Wy & e 40~280 pg-mL ! P RUFHILLIE LA
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0.30 N — EHEN

SCHERER

0.06 A1=481nm| #=546nm

400 440 480 520 560 600 640 680 720 760 800 840 880
P /nm

1 EHEERM A &R K

Fig. 1 Full-wavelength scanning spectra of amylose and
amylopectin
2.3.5 HEME  WIBORATA RS AR K

MR A 6 fy, MR, KRS
EHTER 5 X 5EER RSD HN 0.56%, 1.22%,
0.45%, 0.96%, FKMZITEMEE R

23.6 AUEHAEREE KR “23.17 R
BLBE N s E R X IR RS, fE ©2.3.37 T
FEMENE, ESME 6 K, RSD {HA 0.24%,
0.55%, FRWULIHERE R AT

2.3.7 FRUETEIE  WRIBCGR AT R R R B
FUFHHL AW 4 mL, #2 92.3.3” TR &M
WA, RER 10 min ME, S35l 6 Ik, KA S
JUH BB VE R 5 SCEEVERY RSD fHA 0.56%,
1.22%, 0.93%, 2.71%, #BAFEERAE 0~60 min
HEEATRE

2.3.8  fnAERIRIRE  BURATAS [RE ] SR O
RAATIFIHE S 6 0, Al A BBEvE
Wy o SCEEVE R BEAAVR, MI4S RSDE K 1.75%,
1.35%, 1.10%, 1.24%, FIIMFEREIBCR BT,
239 EHEME  IRATREM SRR AL
TEM S B E A R L 3, SRR, RATANEIM
il b R BOALR B TE A & iR T R, IR
AU S A v Ry o A IR, EEE R
A EFEaR, FUEESER KR T ARATR
R AR AT 32 B TE R i i

2.4 ARATASEI IR R SR AT 257
ELE R

240 EEFMMEERE A Agilent M5
HC-Ci3(4.6 mmx250 mm, 5 um); Fahd. HEE
-0.05 mol-L™" Wik — A ¥ W (40 = 60); ik :
1.0 mL-min'; #J& 25 °C, MK 230 nm, B
FEfE 10 pLo ATZHIRAH G5 E LK 2~4,
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R3 FANATEEE KT RN T RS EMZER
(x ts,n=3)

Tab. 3 Determination results of starch content in prepared
slices and pills of different processed products of Paconiae

Radix Rubra (x x5, n=3) %
FE SCHEVERY B TE R SR

HAY 15.59+0.02 9.55+0.01 25.14+0.02

AR 15.73+0.01 9.10+0.02 24.84+0.01

[:ZiRe] 14.16+0.02 6.76=0.01 20.92+0.02

R IRAT 16.30+0.01 8.70+0.01 25.00+0.01

HRATAL 10.04+0.01 10.62+0.01 20.66+0.01

T ARAT AL 7.18+0.01 11.38+0.02 18.56+0.01

Fits AR ATAL 7.50+0.03 10.70+0.01 18.20+0.01

R ARATIL 6.68+0.02 13.10£0.01 19.78+0.01

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.0011.00
t/min

2 A ZE A& HPLC A
Fig.2 HPLC chromatogram of paeoniflorin

— o — 7.11

0.00 1.00 2.00 3.00 4.00 5.00 5.6,0 7.00 8.00 9.00 10.0011.0012.00
min

3 T REMEF &%k F HPLC
1-R AT 2-TARAT: 3T ARAT: 4-7575.
FIg.3 HPLC diagrams of different processed products

1-salt Paconiaec Radix Rubra; 2—vinegar Paconiae Radix Rubra; 3—wine
Paeoniae Radix Rubra; 4-raw Paeoniae Radix Rubra.

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.0011.0012.00
t/min

4 T EE# % A7 HPLC B

1-RARATH s 2-TARAT ALs 3B ARAT F: 4-7RAT Ho

Fig. 4 HPLC diagrams of different prepared pills

1-salt Paconiaec Radix Rubra; 2—vinegar Paconiae Radix Rubra; 3—wine
Paconiae Radix Rubra; 4-raw Paconiae Radix Rubra.

242 XTHGHEWPE S K SRS ML A
105 °C, T4 12 h ByA7 254, P s o) Al
1.65 mg-mL™" {1 % BRI, FESIENAS .

2.4.3  FRATASTRMEL TR R B U i VR
% U R SRR LRI AR 45 0.5 g,
MMAFEL 25 mL, ¥ 4h, #5403 20 min, ]

o E AR 22 2021 4F 3 A4S 38 454 5 4]

R R O E i, DRI, BRI

2.4.4 RMERRFTEE HL2.4.27 TR HESIAT,
AR EL 0.5, 1.0, 2.0, 3.0, 40mL, FHFESES
% 5mL, MBS RINWER 0.16, 0.33, 0.66, 0.99,
1.32 mg-mL~' AOXTIRGIAIR, #2 “2.4.17 TR Ak
FAFHFEIGE , ot EIEEn AR, HIEmi Y 5
PEREIR R X SEATZRPEIRNE, APREMZ T RE R .
Y=12 461 386X-132 202, R>=0.999 9, FHA 21
£ 0.16~1.32 mg-mL" ¥ 575 Fl N ZR PR R R AT
245 HEMERE  BORATA RS RR &L
R, # “2.4.37 NNk, % “2.4.17
TWUR g 2, o BlESEIERE 6 Yk, WIS RSD {H
H1.44%, 0.99%, RAHFEEEHERL.

24.6 (EHEREIRE BERR 2427 BT
IR SARGE R, % 2417 T (A S F S
HERE 6 WK, MASAT 251 16 TE B RSD {EHR 0.67%,
TG % B BAf o

2.4.7 FREMEIRE BURATA RS RO KO
FAR, #2437 WMHMOE L, T 0, 3,
6, 9, 12h, & “2.4.17 Wi F @A E,
M5 RSD {H K 0.39%, 0.76%, FIAFESTE 24 h
PR E P R A

2.4.8 JFEFRICRIALS  BURATAS RS SR
KA RS 6 1y, ¥ “2.437 Wi FFEMALBEETy
Be, AMAGE AT X RS, e 2417 T
TGRSR, PO BRI RN 99.76%,
99.68%, RSD {H 4 1.33%, 1.98%, ZHIhnE Ak
RIFEER,

2.4.9  TRATAS [ & FURIAT 200 D
FREGIRATAS R AL 45 15 g, dedfrp 2
2015 4 Wi B Sfe i B8 I a2 XC 5 ik R T
WEME, Bk 900 mL, i SUEVE N 1A
B, #3100 r-min!, JEE(37+0.5)C, 45T
Z§J5 5, 15, 25, 35, 60, 120, 180, 240, 480 min
BF 43 S HORE , BURE S S s e 70 AH 17 8 95 1 A I
22 0.45 um JEMEE, $ “2.4.17 TR (@i St
e GE ,, B & R=CoxVot(Crit+--+CatCi)x
Vs SR A 5% Wi(%)=R/Ros

2410 FEWE  HRATAFEE SR R AL
HIAT 2GS e S5 R L3R 4. RS IRAT S0, TR,
b B LM TRATAS [ IR R B LR A 2
T oS A, BARE TR, Hrhdh
IRATIR B RN AT T B i B e
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R4 FNTAEFEERAFBEANFALFEEMTER
(xxs, n=3)

Tab. 4 Results of paeoniflorin content determination in
prepared slices and pills of different processed products of

Paeoniae Radix Rubra(Xx + s, n=3) mg-g!
B WA pRil
FAG 34.47+0.02 30.60+0.01
WA 30.20+0.01 24.40+0.03
i RAT 32.20+0.01 27.86+0.01
AT 28.58+0.04 20.04+0.01

2411 FRATAS[EME L AL Weibull 77 B4 45 5%
MR AE Weibull 43Rl F=1-exp[—(t-a)*m/p], H
Excel #AFHEATEER 0T, K AR ATAS [RIARL R i U5
VS I T BB AT HAG R AT AS R M ] LR
Weibull JFRILEERILE 5, AT H 7 1l
LEIWIE 5,

TS5 A TEEH & AF Weibull 72 #4242

Tab. 5 Weibull equation fitting results of different prepared
pills of Paeoniae Radix Rubra

MXR RES

FURIZEH Weibull 7772 WE  Hp ‘! Ty/min  Ty/min
gy FOTIexplE3.03) 6955 59779 20531 6.061 40.291 2

~0.49/-5.98]

WARATHL F(’)fégel’jfg(ﬁ'lz) 0.9958 73940 1.6313 7.178 27.1474

gy, F(O=1-exp[(£+3.83)
RARATIL T P en0] | 0:998'5 62036 18575 6.604 30.6697

g, F(H)=1-exp[(¢+5.49)
:H\/ NS
AT N055/g4g) 09959 84792 1.8254 5716 50.5028

2.5 ARATAIEME R SRR R U SR S

I AR
2.5.1  JRATASTRHE I i AR R B L3R W 1 S o
Ktk U pHES U pH(E. AHXTHE | %4k

HHEARFIEMK, ZPR0E 6.
RO AT EEF] & AR T B W 1 5 B K

Tab. 6 Correlation of physical parameters of prepared slices
and pills of different processed products of Paconiae Radix
Rubra

o tk)#fs WHE KA iL%IJ)rﬁ IR L
XEEE fefi pHMH X#REE fkfi  pHE
YOT xR 1 0.429 —-0.074 —0.472 —-0.238 0.584"
WO AR 0.429 1 0.670 -0.315 0.377  0.9522
WHpHME — -0.074 0.6700 1 031 0.182 0.581Y
UM 0472 0315 -0.31 1 0.462 —0.506
JURIAARE 0238 0377  0.182 0462 1 0.104
JUi pH A 0.584D  0.9529 0.581Y —0.506 0.104 1

T DFIR P<0.05 KOO ARG 23R P<0.01 KF-(XU)
ERE,

Note: Dindicated a significant correlation at the P<0.05 level(bilateral);
Yindicated significant correlation at the P<0.01 level(bilateral).

252 AErEOr AR SRATUO SO R AR
3 A RS SR I3 7~8,
®T FNRAGAR FUEF RS S EA KM

Tab. 7 Correlation of chemical components in decoction
pieces of Paconiae Radix Rubra

%y PRRETER FURILBVER IRAATZTE AT

120.00

100.00
=X
5 80.00
& A
i 60.00 v -~
= AT
% —— [ 7RAT AL
—~ 40.00
gg e R AT,

20.00

0.00 + T T - T - ,
0 100 200 300 400 500 600
t/min

Es5 AAGHHFEHEEA

Fig. 5 Dissolution curve of paeoniflorin in pill

SR BN, AR B SECE KB
P FrlA Weibull 52 R?19>0.9, K Weibull
BTG AL A R AT, ALFIAT 251
i 2 1 S 7R A A 2R I R AR S AR 2 T 2R AT AL
AT S I, AR ERR T SR TR
77 b 5 X6 AL H AT 251 B AR 3/ o
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R BPER 1 0.693Y -0.160 —0.280
HALHETE R 0.693" 1 0.180 0.167
WHATZH -0.160 0.180 1 0.701V
HHATE —0.280 0.167 0.701Y) 1

F: DFEIR P<0.05 /KT | E A,

Note: Dindicated a significant correlation at the P<0.05 level (bilateral).

=8 FAUMAEAA TR GEMERME
Tab. 8 Correlation of starch content between decoction
pieces of Paconiae Radix Rubra and pills

P ERE WA RAHE JUilE R URE

s

R BVEH 1 09732 0.966> 0.693) 0207  0.419
W ZEEVERY 09739 1 0.8882 0.7152 0.092  0.134
o EEETERY 0966  0.8882 1 0.7199 0415  0.170
U ETER 0.693)  0.715)  0.719? 1 0.654)  0.591"
U EEFER 0207 0.092 0415 0.654D 1 ~0.655Y

AN EEEER 0419 0134 0170 0.591D —0.655) 1

T DFEIR P<0.05 KPR ARG DFRIR P<0.01 K- (OB
EREML,

Note: Vindicated a significant correlation at the P<0.05 level(bilateral);
2indicated significant correlation at the P<0.01 level(bilateral).
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iz 1 SPSS 20.0 43 #r, ik 5 AL Ak 2% i o3
A BEMCE, MR P<0.05, KA
SUEM . AT ALK RIER L AT R
IEARDE, R SR 22 o B RAF )
i, KO BTEM & i 5K ELAEVE B SR
SCHEVER B i B ARG, W RIEADE, AL
FETE R 5 AU BB U A B SR vE R e L
A EEMOCHE, H¥5S5 IR STE kR IEA
25 [T 3 A7 57 AR ST A 5 0K R T S UE
W M B AE UE By 0l IH 7 FE, Y1=0.453X+4.674
R?>=0.946 9, Y,=0.582X-5.414, R>=0.932 9(Y, N3
FEVER, Yo W EBEER). FURLETER & 2t 5 AR
S B UE M M B BEVE MBI R A3 BT, Y3=4.999+
0.804X-0.043X%+0.008X%, R2=0.995 3, Y4=4.503—
0.725X+0.039X2-0.007.X%, R?=0.996 6(Y3 L HEVE
¥y, Ya I EEEVER).

253 RATIR A 5 ALK S50 e Ly )
MIFISEPE  IRATIR A 5 AL 1 S 505 Ak 2E
AYIEAT AR MRS, 25 R WoR IR S LRI 1k
TS RS pH HYEA WA, WK 7.

40,

N
g

w
)
h
w
<

5 pH{E RIAH <
[y}
(=]

—

(=)
I

—_

(=]
T

5pH1E HIHH
N
S

B

%
PO

B &‘): =
W U

7T FARA G AR SR R B BT AR K L AT
DFIR ST pH {H 5 IEAAZE P<0.05,

Fig. 7 Correlation analysis of physical parameters and
components in decoction pieces and pills of Paeoniae Radix
Rubra

Dindicated positive correlation between ingredients and pH P<0.05.

2.5.4  TRATHKR 530K SECS U o3 i
BEAT U FEAR DG AT ARAT IR S 4L pH
S AMEZIEMK, KA B2 SRR E b
B, pH ZIEAHX, R SHEER 5% pH H2
IEAHSG, KR HREE R 50 A4 ME . pH R IE
PG o S —2B A A 57 [ AR, ¥1=0.597+
1.246X-1.050X?—0.586X>, R?=0.996 0; Y,=0.369+
1.353X-0.752X>-0.515X°, R*=0.975 0(Y J MIEH
T, NONSHEEN AR, X NARATIR A pH (H).
A LN AL ETE R it 5 AL pH (B 52 1EAH

rh E IR FH 2525 2021 4F 3 45 38 B4 5 1)

XK, AFNATEG 1 5 IR pH (HZEIEADC, AU 2 5k
WM S IUA pH (HRIEAHK, ¥3=0.497+0.699.X+
0.801.X>-0.262X, R?=0.968 0; Y4—8.385+6.706X—
2.010X%+0.267X°~0.013X*, R>=0.938 2; Y5=2.892—
2.304X+0.688X>-0.091.X>+0.005X*, R?=0.925 2(Y3
FHHEBEERM SR, Yo HEEM SR, Ys HATAH
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