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Optimization of the integrated processing technology of Paeoniae Radix Alba me-
dicinal material and prepared drug in pieces
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ABSTRACT: AIM To optimize the integrated processing technology of Paeoniae Radix Alba medicinal material
and prepared drug in pieces. METHODS The contents of gallic acid, catechin, oxypaeoniflorin, albiflorin, pae-
oniflorin and benzoylpaeoniflorin were determined by UPLC. Then they were taken as indices, together with boiling
time, drying temperature and drying time as factors, the processing technology was optimized by orthogonal test.
RESULTS The best conditions were 15 min for boiling time, 50 °C for drying temperature, and 6 h for drying
time. CONCLUSION

prepared drug in pieces, decreases the cost of production, and increases the efficiency of production.

This technology guarantees the qualities of Paeoniae Radix Alba medicinal material and

KEY WORDS: Paconiae Radix Alba; medicinal material ; prepared drug in pieces; integrated processing technol-
ogy; orthogonal test
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FEHUIN T SRR MRS — . MBI AT T
AP, RAIEA R SRR, AR E
TR, LR, BT H . AT NEEE . AT
HORHERAT S AR, RIERZ IRk
AL R — R AE N T T2, DARUEZK i,
R A7 A, $ i A RO
1 XS54

Waters ACQUITY UPLC %%, WlE —Jcilm
FEEREI RS, FEMEI RS A shilbkeds . AR
Fi . AERESIRII S . BBl Empower {4,
T TAESG (320 Waters 207] ) 5 AY220 BUHL K-
(0.1 mg, HALHAF); BP2IID Bl 5 K
(0.01 mg, FEZFIRAAERALTARAF) s T
RERTE AL (R 2R B R AR A PR A ) 5 KQ-500
RUR R POF e s (B i B A A A FRA A
DHG-9240 BIG X4 (B RALEALAR) ) 5
EPED i 4li/K 40 (B 5t 5% ik 5 B4 k& e A [R
ACIDR

AT (HiE45 110736201337 ) | LR (4t
7 110877-201203 ) . % & F & (#t % 110831-
201204 ) X A 3 v R 2 SR E EIE B
AT . AARATZH L 2R FH IBEAT 24 1 0] R 2
W A AR DUAMAE R A R A ] (A& =98% ),
CNEREIEA (LE Tedia 23 H]) 5 BRI AL
(255 Bk 2= 1R A BR AR ) 5 F O 643 4l
(VLD R R A R A ) 5 oK L 534
afi (B TABRAR) .

fif (AT T 2014 42 9 A B L2808 =M+
B, ZmatPBEARIRER B E N B ER
T2y Paeonia lactiflora Pall. BJEEHL,
2 HEEHER
2.1 aAEFMNE
2. 1.1 %%k ACQUITY UPLC C,, & 3 £
(2.1 mm x100 mm, 1.7 wm); JahtH0.02% H
Mk (A) -2lF (B), BEBER (BFERE1);
AR 0.6 mL/min; #EAEE 1 pL; Ko K
230 nm (ATE5H . AJENERE . RFBEAT ) |
258 nm (SAAEATEGH) L 280 nm (JLZER . ET
%) . HPLC 3% E WA 1,
2.1.2 XHREEWATH S ORI R R
RS B it B, I P IS ol o e VA R X TR
g W, W Y MR E RO R TR
(99.96 pg/mL) . JLZEZR (42.24 png/ml) . %Ak
Ay (424 pg/mL) . AN B OE
1788

(254.96 pg/mL) . A5Z51F (1018.42 pg/ml) . %
FHBEAT 25 (13.28 peg/mL) (% ARSI TR
*1 BHEXBRER

Tab.1 Gradient elution programs

{5 []/ min A 0. 02% ffR-7K/ % B ZHE/%
0 98 2
2 98 2
7 92 8
8 88 12
10 30 20
13 65 35
15 60 40
16 98 2
17 98 2

3

[ LM

10 12

t/min
BAEfh

WET]R 2. LR 3. KWNEE 4. AR
ATEitE 6. JRHIEEATZ

gallic acid 2. catechin 3. oxypaeoniflorin 4. albiflorin

n o= =

paeoniflorin 6. benzoylpaeoniflorin

E1 UPLC &itE
Fig.1 UPLC chromatograms

2,13 MRS R AR IBORE SR R
1 g, BT 50 mLiffid, infOBEd40 mL, HfH#E
B (40 kHz, 600 W) 30 min, HU, iy, ks
CPEERZNE, ¥5), LI 0.22 wm fALIE K
UERE, WS, B

2,14 ZAVERRFEEE 41k 5 o O R I &
W 0.10, 0.20, 0.40, 0.60, 0.80, 1.0 mL, &
T 1 mL i, IMHBERZIE, #5, HE R



2016 4E 8 A
38 A8

TR %

Chinese Traditional Patent Medicine

August 2016
Vol. 38 No. 8

XTHR AW, E 2. 1,17 TEGESAE T E, L
XFHR A BT i MR (pg/mL) R REARAR (X)),
WA AR (V) hlbrdEth e, 45 mH )7
BHEFM Y =3 039.7X + 58.925 (10.00 ~
99.96 pg/mL, r=0.999 8) JLAZE V=1373.8X -
13.429 (4.22 ~42.24 pg/mL, r=1.0000) . %fk
A4 Y = 3 579.0X + 1 047.7 (0.42 ~
4.24 pg/mL, r =0.99 6). AN ¥V =
1719.4X + 15222 (25.50 ~254.96 pg/mL, r =
0.999 6) . AjZ4H Y =2 268.3X +71 178(101. 84 ~
1018.42 pg/mL, r=0.999 6) . HHEA 21 Y =
3431.3X +2173.1 (1.33 ~13.28 pg/mL, r =
0.999 5), 7E& AEREINIYE RIFILMICHR,
2.1.5 FEWmBELAL RO SRV L,
R 6 R, WIRRE TR, LR, A1,
ATTNERTT . AARATEG T . R H AT 24 1 i 1 AR
RSD {8435k 0.45% | 1.24% . 0.13% . 0.32% .
1.47% | 0.21% , RUIHEHE RIT

21,6 fREMKE W4 S5HMEE, %
“2.1.37 WUF kLSS, T 0. 2, 4,
6.8, 12 h JfFE 1 pL, MMH/EEFR. ILAER.
AT ATESNBET . AR . R BEAT 2T
U TH A RSD {4351 A 1.43% . 1.28% . 1.33% .

1.53% . 1.47% . 0.52% , FWIPHKSHERAE 12 h
RS ENE KA

2.1.7 HEMKE WEERI4 SRS 6 M, &
1.0 g, 3% “2.1.37 WF bl &R s e,
W E TR, JLZER . NAH . ~NZNERE . A
AT 251, R EEAT 2515 & 4 & RSD fH 4 54
0.36% . 0.72% . 0.37% . 0.57% . 2.7% . 2.7% ,
FKWZ L EE R

2.1.8  JmEERMCRIAE RS FRE 4 SRS 6 1,
By 0.5 g, FEEMARA X EEER (BE TR
445.32 pg/mL., JLZ5 E 15512 pug/mL., Aj 2 iF
15. 14 pg/mL, 2525 NS 980.24 pne/mL, A ALAT
215 3 601. 45 pe/mlL, HEFEEATZ5HF 47. 02 pe/ml)
2mL, $ “2.1.37 W EHIE AT, 1S
WETFR., JLRER. AT ATZNBRTT. S A
21 . KBRS H B R (0 =6) 351
97.45% . 98.67% . 97.89% . 100.41% . 99.50% .
97.84% , RSD 43 % 4 1.37% . 1.56% . 1.45% .
1.66% . 1.35% . 2.00% .

2.2 EXiXE

2.2.1 Rt R ChEZM) X EATn T

SR B R R R, B E S AT e Y
BRZ AR E (A) . TR (B) M1
WHE (C), IRE TR, LR, A1, ~jgh
WEETE . ST R IAT 2 5 A SO P
fabs, IESSREIEAA T, L3 [REE 3 K 9 Fl
T2, il ABC (95 1), ABC, (%%
2). ABG (%5 3). ABC, (%5 4).
AB,C, (85 5). AB,C, (4% 6). AB,C,
(%5 7)  ABCy (Bi5 8) . AsBC, (%5 9),
BRI 2,
®2 BEHRKF
Tab.2 Factors and levels

EEN

A i min B FRE/C R
1 10 50 4
15 60 6
3 20 70 8
2.2.2 PR, SAEELFZESN BRI MY

(£2) Frfdik A3, JoH.O, 3R,
DI e 225, BRI 3,

x3 RAER
Tab.3 Characters of prepared drugs in pieces
i PEIR

PR, B L, RIS A 6, VTR A A
PO, B L, R E 6, VIS E A
PO, B L, R A 6, VTS E A

PR TEH L, R A 6, VT BUZ A bR @
PR, LG, R A O, TTHIRRR I MR 6
TR, LA, R A O, TTHIRRR I MR 6
RFE, AL, RETEARLL G, VTR

AR, T AL, RATEARLL G, VTR

PR, TG, R ARG, VTR

F R HTE XF 6 A48 45 4 4T 7 7
R R L EAEIPH, e RE iR, ILER. Ak
AT . ATSNERTE . T2 . AR BEAT 25 AL
FRE S MK 0.059 6, 0.035 3, 0.103 9,
0.290 8, 0.366 3, 0.144 1, Fi1E 9 F T L4545
Vo, KRIMELEAEENT R4 >7 >6 >2 >3 >
9>8>1>5, HIKWLFE 4,

RS M6 W, THEEFE . ZRIESHE ., TR
M EERT SR 45 R T W (P >0.05), K
R A MBI K, >K >K, HEB KK >
K, >K,, HE CHK,>K, >K,, mZ&E3RET
2R ALBC,, BIEEEIAT R, BRESKE SN
MR, B K 15 min, BREBRINE, W11 ~
2 mmiEf, 50 CTFT426 h,

O 00 N N R W N =
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*4 FEENEER (n=2)
Tab.4 Results of content determination (n =2)

BT LR AT ~ZFA BT SE AT 2

%S o S e o e o e T T T T - LAY
SAHE/% W SRR W SAE/% W SAE/% W SR RE/% W SR R%

1 0.1343 0.0366 0.0397 0.0227 0.0056 0.0881 0.3613 0.2678 1.3392 0.3299 0.0152 0.1151 0.860 4
2 0.1352 0.0369 0.0500 0.0286 0.0066 0.1039 0.3465 0.2569 1.4312 0.3526 0.0187 0.1423 0.9211
3 0.1345 0.0367 0.0471 0.0270 0.0065 0.1025 0.3289 0.2438 1.3939 0.3434 0.0179 0.1359 0.889 2
4 0.1792 0.0488 0.0616 0.0353 0.0061 0.0951 0.3923 0.2908 1.3950 0.3437 0.0190 0.1441 0.9578
5 0.1676 0.0457 0.0399 0.0229 0.0054 0.0855 0.2810 0.2083 1.4463 0.3563 0.0177 0.1344 0.8530
6 0.1902 0.0518 0.0383 0.0220 0.0055 0.0856 0.3714 0.2753 1.4517 0.3576 0.0185 0.1406 0.9330
7 0.2088 0.0569 0.0431 0.0247 0.0059 0.0929 0.3722 0.2759 1.4869 0.3663 0.0185 0.1408 0.9574
8 0.2079 0.0567 0.0348 0.0199 0.0050 0.0791 0.3704 0.2746 1.3232 0.3260 0.0165 0.1256 0.8820
9 0.2186 0.0596 0.0419 0.0240 0.0058 0.0905 0.3361 0.2491 1.3805 0.3401 0.0158 0.1198 0.8832

I ZRBiT = WE TIPS + LERRITE + ST H I + AT NBEHIE D + AT + BRI EEAT TP, f8hRiEa =
(PR B/ RIS &) < FUEREL
x5 EXHRER
Tab.5 Results of orthogonal tests

4y IS Rg0 2R ait
A B C yil yi2 i
1 1 1 1 0.842 6 0.867 8 1.710 4
2 1 2 2 0.929 0 0.901 2 1.830 2
3 1 3 3 0.928 9 0.837 6 1.766 6
4 2 1 2 0.9419 0.962 7 1.904 6
5 2 2 3 0.857 3 0.838 4 1.695 7
6 2 3 1 0.914 6 0.940 5 1.855 1
7 3 1 3 0.942 0 0.961 3 1.903 3
8 3 2 1 0.8757 0.878 3 1.754 0
9 3 3 2 0.889 6 0.866 0 1.755 6
I, 5.307 1 5.5183 5.3196 G=3y,=16.1756
I 5.455'5 5.2799 5.490 4 CT=G2/18 =14.536 1
I 5.413 0 5.3774 5.365 6 Sy =332 -CT=0.0309
12 28.165 8 30.451 5 28.297 7 SSu, =1/25)% —CT =0.024 8
12 29.761 9 27.877 8 30.144 8 Su1=8
2 29.300 4 28.915 9 28.789 5 S8, =SSy — Sy, =0.006 1
R=17+1;-M; 87.228 1 87.245 2 87.232 1 fa =9
S, = 1/6R,-CT 0.001 9 0.004 8 0.002 6
oyl B WOERSIRIBLE G TS, vi2 5 2 WOERSIIRLE G4, o8 2 IESTIR K25 5 PF 4 S
x6 FHEDW x7T HREUERDLEE (n=3)
Tab. 6 Analysis of variance Tab.7 Comparisons of characters and chemical constitu-
IR BT R A % P aie ents (1 =3)
A 0.001 9 20,0010 1.4 Fyespg) =426 T — LT T2
B 0.0048 2 0.0024 3.5 Foo o) =802 e LA I e RS P S (E
G oome 2 0.0013 L9 - PEIR FEE L, FH €, ) Fe o 6
R 0. 006 1 9 00007 — — o
AN N G AR R A R N
2.3 BEsREE IRl —HEEAAY, FRM bR ERAE— TR/ % 0.178 4 0171 4
. \ . ) LEEZ/% 0. 062 0 0.036 2
PRAE TN TR, S e B e N oo
TkHIAS IR A g, g5k 7, AL ST/ % 0.394 6 0.223 9
3 iFig AR/ % 1.430 0 1.346 6
S AT 25E/% 0.018 9 0.014 7

3.1 aAFME ALK T UPLC g [W i

TEFATH 6 MR, R TPIE. & fATZSHEAE 258 nm . JLZEER . WA TERTE 280 nm

PDA Kl g (190 ~400 nm) A, A7 PRAA RPN, BEEHE 230 nm AR5
Zy9F . ATNERTE . R BEATZG IV AE 230 nm, R ATAANERT . KW AT SRR INBE, 258 nm fE
1790
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FEALAT R P K, 280 nm fE M ILZE R
TR .

WRIG, BET LK. ZHE0.1% P RK,
ZNE0. 1% =K . ZNE-0. 1% BifR/K . ZNE-
0.02% BEIR KRB AH RS, 4558, LLLE-0.02%
IR K M s AR, kR, g 6 4
G W oy BRI HT, WOE B AR A TS
3.2 GHABRE, FEE, FREBEGE R

A 5 min J5, A4 G ] 25 min DL,
FEAEWT R 24 EH AL, A& 30 min 5, A3
YL AT AR MRE RE KA B 25 B 147,
PEFE 10, 15, 20 min FERZE IR 3 4S7KF-

FHEEF ] 7E 4 ~8 h B, LG40 7E 0.90 L)
by FURRFEIZE 10 h LERY, 2841553/ NTF0.90,
WERE 4. 6. 8 h VA THEEFRIAY 3 7K

THEREEAE 50 ~70 CHY, HATH AR &

HEAERER S KT, Bk S50, 60, 70 CHEHR
TR ) 3 A K.
3.3 REZHMASEME HATRTER ML,
ARG AT . e IR BT, 2SR
SRy, DAY . ATNERTT . R AT 24
. EAAT 2GSRI AT B AR
gy, HABSRMPIR . B . i, (RS2 R
PEFN S T A K 3 o AR AP 5 T K A
BT, ILER™, ARSI ik 6 Mud
YHERFEARPERT .

CrEZga) DA 29 R AT BT o 2 i b o
M 5AT 2 N B Y HABERAMIAPER, JF HA
BT A M Y R TR AA HiE L
HERRRE SHR A LR R B R LA
FEVE R, (ERCREAR K AR A, Bike
Pl o B A KON AT 254 > AT 25N ER T > BT
g > JLRZE > AR BAT25 1 > ST, 4565
PR ES A S B A w ik, AR R EEE SR
T. L. Saaty #EHHM 1 ~9 fREE (2R
)N XHEAR R BEAT I B L,
BRI R, AFAE RE— SR CL R
0.064 0 ( <0.1), RUIZAERBEHAR.
3.4 —Hterdegsmr (PEZYH) 2015 IR
B, EATRA AT AT 1.20% , ARSCE
—RAE TS A &R 1.43% , Mg TN
1.35% , —{RA4CT 207 S H Al 5 A B3 1 5 A i
WHE TG T, AN S A2 TN
Gy, TEAGHETERR, FEMH R i skt

Mi—A TR G HL B, RSN T il A 3%
WA RO KA, I HLA IR ] 35 I E A5 24
MR, (AN S LBR, AlfRUERA R RAT

50 CF1#6 h alEfufLde T Z MUK AL HLS
PRI HE BT S B A RUR% , BR AR AT A RO
Oy O ARG . HPR T2 0O T A A
TP AT R ATAE 225, WA 1 e SR ik
— 5.
4 Zi

—RAL T AN AT LARE 4 1 A A B0 Y 45
FE, T H AT LA I R A AN A AR A,
ANZRKFREW , ZLZIEISE, ERIER A
JRAEERE, b nTRERA = BA, JR A = AR

S 3k
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UPLC-Q-TOF/MS S HixtH B EXRENEZRITHEL

¥ O#', MR, TN, W, % &', H F, ZFnw', & &
(1. FFBIREFH, BAL FIF%4 /R 1610065 2. FFFARTR B HRERN F L, BEIT 555 %K
161006)

WE: BN RAMSRURAH- TR RSB A H AR (UPLC-Q-TOF/MS) 3543 M X M- # Stemona tuberosa Lour. %
FANRF RS B, FiE R Acquity UPLC BEH C g 354 ; LLO. 1% HIRRZK-0. 1% R NG A AR, 6
FEVERL; 1E BRI ORELWE . R8T (PCA) BFIE R mtR /N T 54041 (OPLS-DA) 2 #E47 440 Ab 28
$R EKJG, BT . oxystemoninine, T N-F-XF I E G LR S AA . XEEEEM H &F S, &
B X EIERAEE 2R RE, PR IR A G RO B P A

@i, W %% ; UPLC-Q-TOF/MS; PCA; OPLS-DA

HE4SKE. R284. 1 SCERARER: A XEHS. 1001-1528(2016)08-1792-05

doi: 10. 3969/j. issn. 1001-1528. 2016. 08. 027

Variations of chemical constituents in Stemona tuberosa before and after stir-fry-
ing with honey by UPLC/Q-TOF/MS

DONG Wei',  HAO Xiu-jie’, ~ WANG Chao-zhong’,  GUO Li-na', PAN Hong', LIN Yu',

LI Xiao-ming',  CUI Tao'

(1. Qigihar Medical University, Qigihar 161006 , China; 2. Qigihaer Municipal Institute for Food and Drug Control, Qigikar 161006 , China)
ABSTRACT : AIM To analyze the variations of chemical constituents in Stemona tuberosa Lour. before and after
stir-frying with honey by ultra-performance liquid chromatography/quadrupole time-of-flight mass spectrometry ( UP-
LC/Q-TOF/MS). METHODS The analysis was performed on an Acquity UPLC BEH C,; column, mobile phase
was 0. 1% formic acid in H,0-0. 1% formic acid in acetonitrile for gradient elution, and data were collected in pos-
itive ion mode. Principal component analysis ( PCA) and orthogonal partial least-squared discriminant analysis
(OPLS-DA) were adopted in the data processing. RESULTS  After stir-frying with honey, the contents of ste-
nine, oxystemoninine, stemonine, N-oxytuberostemonine ( including its isomer) and tuberostemonine H were de-
creased. CONCLUSION There are significant differences in chemical constituents in S. tuberosa before and af-
ter stir-frying with honey, which may be the material base for efficacy enhancing and toxicity reducing functions of
this plant.

KEY WORDS: Stemona tuberosa Lour. ; stir-frying with honey; UPLC-Q-TOF/MS; PCA; OPLS-DA

B AR Y) B L A S Stemona sessilifolia Miq. . XTM B & Stemona tuberosa Lour. [T 15k
(Miq. ) Miq. . & 4 A7 # Stemona japonica ( BL.) WU BT R, SRR Thik, Hog ik
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