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BTk & XA 2= 4] TR EMAL

AR, BT, BERE, SLOME, R
(MRl R 25, Wi KT 410128)

. DL 2020 4ERT (P EZGEL) (—H)ETEAT . IRATRIP S AN TSR e, RGO
SRR (38 75 (HPLC) A W AT 24 AR 2R ) 7= b ) fin T AR O AOL DB v 5 B2 (R AT 241 A i, Il IR
WRAF AT XS P AN TR AT A . S5 2RRI] . L bl Ve R KE AL . AKZERS ] TRy XAy
IO A BN, K AL BT 24 b 18T € A 5 B A — RS2 5 K (8 DRI A AT i — 2D T AT 244 % i
557 SOCHR B B ORI R BCh 0.834), LUK ] 5 24 T T €00 1 (5 /K 8 o T 0 DG IR B A v, Bk
FHOCH 0.746, HELEATLAIEERR T MR T R i DA BEARIE A BK & 1~8 min, 257, 60 CHET M= A4S
W5 BERREZLE LA 60 CHET )7 SRPAGHATIR A -
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Condition optimization of original processing methods of
Paeonia lactiflora Pall. using grey correlation analysis

Z0U Meng, CHEN Xiaohong, LU Ying, XIE Hongqi, XIE Ling*
(College of Horticulture, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: This study was set to learn about the original processing methods of PAEONIAE RADIX ALBA(PRA) and
PAEONIAE RADIX RUBRA(PRR) in the Part I of Chinese Pharmacopoeia(2020 version). We used color difference
meters and high performance liquid chromatography(HPLC) methods to charaterize the appearance, chromatic value of
section and content of paeoniflorin after processing the fresh roots. Then grey correlation analysis(GCA) was applied to
optimize different original processing conditions. The results showed that the content of paeoniflorin was significantly
affected by peeling, cold or hot water boiling, boiling time and drying method, and boiling treatment also had partly
influence the sectional color and chromatic value. The GCA analysis further showed that the correlation degree between
the content of paeoniflorin and the drying method was the highest(correlation coefficient was 0.834), followed by the
boiling time, and the value of correlation coefficient between the section chromatic value and boiling time was 0.746.
Thus, our study found that the optimal processing method should prepare boiling 1-8 min for the fresh root, peeling and
then drying at 60 ‘C for PRA, and drying at 60 ‘C for PRR.

Keywords: Paeonia lactiflora Pall.; PAEONIAE RADIX ALBA; PAEONIAE RADIX RUBRA; original processing;
chromatic value; paconiflorin; grey correlation analysis
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EREMEYIATZ) Paeonia lactiflora Pall. AR AT
YEM AT (PAEONIAE RADIX ALBA, PRA)FIZRAS
(PAEONIAE RADIX RUBRA, PRR) 2 Ffih4jiriok
Jo 2020 £ERR CHHEZGH) (—E)XTEAT . ARATHY
FEHIATIN T AT T R RIS SRR . B K
HB G R A s B S A, T AR AT
N L R 0 =X i P i s = K | SV
IR AR, HAEENEAKR
(HATEAE 1~2.5 em, ZRATEAR 0.5~3 cm), HAJ
S EAEEL(EN AR SR =1.6 %, 774
AU SR =1.8 %)%, T3 2 Fhrh 2t i AR
BOBIANE , M T Ja S2UI6Dm TR R Bt . M
AP 12 TR AT BOERIR L L K
¢, SRMRIEERE, RO g A
O AT R R AR A, A1 8 AP R i i i
FEAS . AR Bt S, TTESEAST

ARG, Lh 2020 4ERR (CREZH ) (—3)
KFEAT . IRATI = MR TS S i,
RATUR = o in T 2R T 200, Ifdat K
R HHRAT AR I T 7=, 256 Wiim B
AT AR 2 R CEE, DLIE R S oA 0 X 24
WA BT 6 St B ASEe] , SA P AT 2438 R b AT n
TR AR . IR R e m HAT . RATEM BT i
PR — 2D 3 S K R B iR L 2
1 MRI5REE
1.1 #t

ATEYEEZGRSR B TR K, 5~6 4E4:, Fife
210 2 kg IiAy, GWIEALO RAFZIRIESE N T
KRHME YA 245 (Paeonia lactiflora Pall.)[F T EEAR .
RIS RHAI [ [F—AT 250k L AR 3 om &
AR AR,

AT IR (S 110736201741, 4i)F =
95.7%) [ i E 25 S A il SR e BT H R TR
BIhorthat; W, O, Kbl
K, HARIE bk al,

1.2 F=HHImMIGE

BT 2020 AR (R EIZIL) (—F)EAT L R
AT B 7E AN T AR R e A PR (F A 2 e e
JEUF . EZRETR) . ¥ (ll)/KALBE . KW 0
1. 8, 15, 22, 29, 36 min), MW+ . 60

CHETYEVE R FEBLRNE, Bt 13 Fy= by

THBEE 1), S1E S10 HHATK A ¥ T A3,

S11 & SI13 FHAATRA RN TR, Hrr, %K

FEZEIRAK(Z 15 CHETE); “PR7KZE AT 5 AR

AR AZRIK G R SRR <K ROk 2%

TR AR N AAE W I PR AT 2 BEARAE S AR SR
#z1 BYSHFYSHImMIAE

Table 1 The methods of original processing about PRA and PRR

AbEE T

S1 YK 15 min, X, WGT

S2 WhKE 15 min, i, W1

S3 Lz, K 15min, T

S4 £ M, KA 15 min, BT

S5 WK 1 min, %, 60 CHLF
S6 Wk 8 min, FH, 60 CHET
S7 WK 15 min, X5, 60 CHF
S8 Bk 22 min, FB, 60 CHET
S9 KA 29 min, Zp, 60 CHET
S10 WK 36 min, KM, 60 CTHET
S11 g+

S12 60 CHET

S13 EHz, 60 CHET

1.3 MEFHE

1.3.1 HHFLFenE

) 3k 4 F . 3% A Promosil Cg(4.6
mmx250 mm, 5pm); WahtH A RNE, WshiH B
R 0. 1%BEFR A (W 5K IR FR L R 14 : 86).
BB B AL A . 0~5 min, 10%~20%A ; 5~20
min, 20%~30%A; 20~25 min, 30%~40%A; 25~26
min, 40%~10% Aj; 26~35 min, 10%A; A
47230 nm; i 30 °C; Y 1.0 mL/min; #EAEE
10 uL,

2) XFRESIAT . U AIATR IR &S ] 2020
AERR (P EZEIL) (—E) AT

3) AR R IIE . HERRRIGE & AT 2
T A, INF BRI 1. 278 mg/mL MIATZHFIR
W, IR M B S AT ES 0,640 . 0.320
0.160. 0.080. 0.040. 0.020 mg/mL FUIAW, HEEE
10 uL, SR HPLC LM EATZ5FF 7 i o

1.3.2 &EAaNE

SRS ke . R G2
(I 5E 25 DGR Des, PRMEMEESE 20, MRIATI
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& @50 mm, [XEFRZE/NT 0.6, FE PR
INF0.07, DMEEEE L. a. biifT @R, LK
SEREAE, a RELSREASEARER, b HIEWE AR,
SfE E TR AR,

E=\L+a* +b* (1)
1.3.3 KRERIKESH

S RMRET PR ROy RS Vet

1) KRERGERN 53 Fie BEOK (B CHK B 43 B 22
K, BUBATAT & & S5KERE . LR %
(W AKEAREEE . TR — D IR EORSE; 254
W v (L BB S K BT ] . R AREE L ¥R (k) K AL
B T RS — D IRERSE

2) HEMEIRAE ST . AT & . 258
W T8 8 B (A M FR AR PR oy, RS AT G2 A T i
JREBHNEIRLE, heS%)TP.,

3) SRR EE A AL AL B . A 0 DR,
BAFERA m PR FER, BV RGN BT )
Xy, =1, 2, 3, ==+, n; k=1, 2, 3, -+, m,
TN 48 bR 2 [ A7 A B AN 8 — 1 [R) R
BRI, 42 RS 20 (2) %k T b A8 s 14647 RAS Ak 3
n=13, m=5,

Yiu=Xi I X 2

K Yy AR AL PR E BB X MR
BAE; X n DRSS KRR A,

4) REKEEMIHE . K 8 0GR B AT PE A
BF, Selddiai, LRl AL, 0;
SeREIEKE, 1 JokBEREE, 20 Bk)yKE
Bk AMELBE, 05 BWKE, 1; WKk#E, 2. T
o Efe: W, 1 RIEAET, 20 #IRAKQ)
X R s B e AT A AL AL R, TR )
ZEMIR R, IHERIRAXGMAXG) HlHE R
I RERNS AR PR AOARXS R, I R/NMET -

Yoe= Xor /X 3)

e Yo A s AR SRS TR AL 1S 1 2L
s X N s DREMNEGEEE ; X b n DFEM
5 kA TERIYIAE

i Amin + pAmax
fk(x) = )
| Yik - Ysk | +pAmax

b &R s AR CE R A

ARHASE BT R EOCHR BTG 245 T TRk 751
Arnin :| K’k - Ysk |min ; Amax :| Yik - Ysk |max 5 =1 ’
2,3, ,ons k=1, 2, 3, o, myop ARPER
, WA 0.5,
1 &,

ics) :;;gk(s) ()

e ri HH s ARG IOCHREE
1.3. 4 “ito#rik

KH PASW 18.0 for Windows £l Origin 7.5 i}
TTEAE AT S0 A AIE SR AR Ty
ZorFr, PR LSD 7 2 H A,

2 ZRE545H
2.1 AN I ENSAESEEM
H B HF AR

M 2 KB 1-A a1, S1 HE K E+E ) H
AT R AT S O 1.90%, =T S3 4
(LA KE), HAAWEEES; S2 @hKkE
RIS EE T S4 Gk, HEml
JoKEB G LA AR BAT T &, S13 41
(A ATZ T T B 4.57%, W
T S12 T, kel i, LRk S5®H. kK5
IK B G IS 25 B — R WS

£2 EmIAELEHNSAEERESH

Table 2 The content of paeoniflorin of different original

2.1.1

processing methods %
b B ATE I BT MR
S1 (1.90+0.04)Hg
S2 (2.2440.13)FGf
S3 (1.22+0.08)Th
S4 (2.08+0.12)GHfg
S5 (4.21£0.21)Bb
S6 (3.36+0.14)Dd
S7 (2.70+0.04)Ee
S8 (2.59+0.09)Ee
S9 (2.61+0.08)Ee
S10 (2.63£0.09)Ee
S11 (2.51%0.11)EFe
S12 (3.92+0.23)Cc
S13 (4.57+0.14)Aa

[FISIEHEA R NG 8 KGR R A #R ] ) 25 5
B3 X (P <0.05, P<0.01); n=3,
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AT HBRIE S R AT AR UE f\
s1 « Sy
3 A si2 ) ’\
. 2 \ 2 A
L S4 J\_ﬂ S7 In\_J‘.I
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Bl FEERIRA)MNTFRERAEE)NHHES B HPLC Ri%E

Fig.1 HPLC chromatogram of paeoniflorin content in Paeonia lactiflora Pall. with different peeling treatment(A) and drying methods(B)

2.1.2 A @) KEAHHFE TN M

M 2 I 1-A A1, S2(iB/KAE 15 mint25
BT SN 2.24 %, 8 S1(# /K& 15 mint
RS R(1.90%) 5, 2 MAEEZ A BA
e 2555 SA UL (F e+ /KE 15 min ) AT H
RN 2.08 %, B S3 4l(EKHLKE 15 min)i
W, H2ESm . vl bk /K Z AL HS A AT 2544
HRATHE S KT KB FEAY
KA BT 1) 24 25 2 F 69 % vm

M 2 MK 2 FTLAER Y : S55 S6. S7. S8,
S9. S10 ZI[AAFFATEtk B2 R; S6 5 S7. S8,
S9. S10 Z[ABAF7Et B E2R; ST 5 S8, S9.
S10 TR EMEZES . HULATWL, 0~15 min, Aj
21T B Gk B 2 0 K B B (R RE R SURIFRAIR, K
AR 15 min J5, AT25H S REERARNYEE
T2, BATA M ThA 25 i 2 K IR K Y
Wi A5, AN TSR B [ ok P AT R A 3 7K & AL B
e HIAE 8 min Y NEL,

%éﬁt‘r’ﬁi’t&%&k
S5 1\

|
I

2.1.3

s} i) /min
2 AEKEEBARALESER HPLC &IEE
Fig.2 HPLC chromatogram of paeoniflorin content in PRA

with different boiling time

2.1.4 FRIXSIGHFEEHA

XFEEArHT 60 CARIRMET . Wb FRAT LR 5
AR A, 5RGE 2. B 1-B)EM, S12 4
(60 °C ML) 2k A5 245 1 vh A 245 Y i i e Bl
3.92%, BT S11 HWiT)56.17 %, HAW BEE
S ST @K 15 mintF+60 CHETHAT2HF
TR 2.70%, REE ST S2 KA 15
min+2 A ), BEHIZRATA M AT S 2 K
A B SR C B S MG IR K, AN B A B )X AT 24
WA TA0 R

22 AN INAMETERE I EEEN

Al

M 3 Fnge 3 ATLAIEH, S1 & S10 HATEE
Bigeat 7oKL, Bt 2 s i sk AR AL,
WZA W W bker, BEEH KT 85; SI1,
S12. S13 AATHERYIRVEKEAL R, N)ZEZ T
WHkEr, Bieme, CEE/NT 85, MK
Qb FRT R AT 24 A ) L il A3 AR e, AT
SEF AL, (A TC R RE 7 A AR B R AR R
KRR XK B Y] S1 E S10 A
KoK BT S11. S12, S13 B EEHIEA T/ 4T,
KELS2. S3. S4 5 Sl [EfffEREER, "I,
TR Ak 255 ) 245 A8 W TR 6 RS (R, i aT LA
P AR Ry DO AT IR AT M AR T 2 — o T8
Ty X AT 25 AN AR — E R sE ), G Ak B4
(S1. S2. S3. S4. SINYVIHlIGZH h %4 i3
%, 1 60 CARIEMETALFEL (S5, S6. S7. S8,
S9. S10. S12. SI)FF TG AL, NEE AT
B, AL, AKERTRTAT 2 AR HEAT 2 B A B AIK
B A B 7K 3 R AT X 24 b W T 2 A R I TG
EHEEE
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Fig. 3 Section color of Paeonia lactiflora Pall dealed by different original processing

F3 AN IAELIERA AT E SN & B A

Table 3  The section color and chromatic value in Paeonia lactiflora Pall. dealed by with different original processing methods

b3 W . S

a b E

S1 Hbrm, WRAWIRAIKS, Bz
S22 WARE, WEAWIBMIKL, HgEih
S3  kiEE, WEANIRAMKS, BgEih
S4  EiEE, WEABRAKG, BgEih
S5 RAEEL, WIEAWIRAINKG, 5T
S6 REFLL, WIEAHIRMIKE, BsTH

S8 ARLL, WIEZAWIZMIMkE, H% 1

SO KEHUWMLL, NEZHBBAINKE, h%TE
S10 FEHE, WIZAWRMIkE, hg i

S13 1, WEEHEBMIkE, LT

(86.00+2.17)BCDed  (3.33+0.25)Ee
(93.00+3.45)ABab
(92.00+2.67)ABCabc  (4.67£0.29)Dd  (10.00+£0.35)EFf (92.66+3.03)ABab
(97.00+3.64)Aab
(86.67£3.96)BCDbed  (7.67+0.45)Bb
(84.33+3.51)BCDd
S7  REELRE, NZEWBAINKS, H% T (86.67+5.22)BCDbed  (6.00+£0.31)Ce
(87.00+4.59)BCDbed  (8.00+0.28)ABb (17.00+0.24)Dd  (89.01+4.87)ABCbc
(83.00+4.87)Dd

(85.33+4.92)BCDd
S11 MHNZE, NZETHBANKE, H%El (84.00+3.65)CDd
S12 MHMBZE, W2 RS, H%FE (81.67+3.12) Dd

(84.00+3.80)CDd

(10.67+0.32)Ee  (86.72+2.67)BCbc
(3.33£0.34) Ee  (6.33£0.85)Gh (93.27+4.47)ABab
(1.67£0.28)Fg  (4.33£0.10)Hi  (97.11+4.53)Aa
(16.67+0.29)Dd  (88.59+4.17)ABCbc
(19.67+0.27)Bb  (87.03+4.34)BCbc

(18.33£0.42)Cc  (88.79+4.97)ABCbc

(8.67+0.23)Aa

(8.6740.32)Aa  (18.33£0.26)Cc  (85.44+5.02)BCc
(8.6740.27) Aa  (21.00+0.11)Aa (88.31%3.87)ABCbe
(633£0.54)Cc  (3.33303D)[j  (84.30+4.02)BCc
(3.00£0.22)Eef  (9.33£0.26)Fg  (82.25+3.59)Cc
(2.67+0.16)Ef  (9.33+0.20)Fg  (84.56+3.56)BCc

FISVEHE AR NG TR KT TR 51 R AR BRI 1Y 25 53 G238 (P < 0.05, P<0.01); n=3,

23 mBXESH

AR A IR AR s, YR R TR AL AL A
KRB AT, SRR 4. R 4 A, AT
5T SO ey, RIKRECH 0.834, H
WRAKERTE], ¥ () KB, &b 5A5 24
T R OCHREE RO . RN & 82
PRI TR 20 KRR

Ry NTREN R =AY € AR CITIP Q3 S 4=
KEERECH 0746, HJGIRUCH LA | )
KBELH . T BEBH TR BEXT AT |
IRATERA T A — 2 A2

i b, AT MR N TR O R oA 2
HEARBE AT KT 1~8 min, 7, 60 CHLF, IRk
AT HBARTIN T T S8 AT 25 AR LR B fS - 60
CTHET

xR 4 RN IEHSSHESEMEEEEES
PSP YE
Table 4 Relative correlation among original processing conditions,

paeoniflorin content and chromatic value

AT S
LA O s
7K B ] 0.711 0.746
F Rz A 0.615 0.683
A (KA B 0.648 0.637
THE T 0.834 0.603

3 LS

HETH i L EAT . AT iR 2 22 A5,
JE PR Z — 2 ik = b AL ML) i T T2 2
% KW, PEGH R T H w55 0E T
FOSCTERIELY . SCFATZ =) n T AL,
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AN E A ANFE RIS, BEE TG
ISESRERES o:Ly) |G A Ne = 27 5] I |
S WA A K G 104 P HA R 1 A
Il 518 1 R DR 5 TR ARl e . Rkt
WA R B R R R A i o34 R L BN T] o

AW, PRk T ARKERKK . REK
kL TTER 2 kg ZEAHIANTARE NIRRT S,
] —~F 25tk B EARL 3 em Y FAR . AR S)
BT Z R TALER, FeA [ b5 T & 25 0 A
1 o 2 S R R 25

ARBEFEH, KA HPLC M 1T A7 25 th Ay 254
i, Z5RERH . KB —EBE L RET
AT AR IR, (EINSRK E AR 8 min
LI, AT R SA R, [,
K B AL PG AT AT & iR TR K&
AhER, pRZE S A S I BT g R — B ik
Ab, HFARAT G AT 25 A2 K ] 5 G Bk
NG, FUUR PO T ARIEIRAT 28 5T
i, ANERICHEA T B R A 2

TEFAXT SCBR BE AT o, KBS ] S5 A5 254 &
I SR EEHEYESE AT, 5 2 p W T (DG BR
FEHRE S —A0, BEHAAT 247 Hu ) i 25 3R vh K &
AL SBXT 2518 b B AR, TN 24 7 MR n T
B AL AR rP A K R ], (AR REMIE, 5
AT B i IR B de i i T =X, R ok
BT, 2P UL BIAT 251 15 45 5 32 B Tk 5
RIS

LA R, AT DA AR 5 Ak K
H 1~8 min, £, 60 CHTRORRA; FATK
R U LS 60 CHETHeft . FrilifsA 2511 &
LT 2020 AR CPEZGE ) BE SR AT 500 £
s TR LI 5 25 1, B L S S WAy 2 p A 25
FERs
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