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Optimization of Processing Technology of Fried Radix Paeoniae by Box-Behnken Response Surface Method
XU Tianyang', DONG Kunyuan®, SONG Fengyuan®, QIAN Zhen’, XIONG Jinlu’, YU Peng’ (1. Innovation
Practice Center, Changchun University of TCM, Changchun 130117, China; 2. College of Pharmacy,
Changchun University of TCM, Changchun 130117, China)

ABSTRACT OBIJECTIVE: To optimize the processing technology of fried Radix Paeoniae, and to provide reference for quality
control of the processed products. METHODS: The content of paeoniflorin in fried Radix Paeoniae was determined by HPLC. The
determination was performed on Agilent ZORBAX SB-Cjs column with mobile phase consisted of acetonitrile-0.05 mol/L potassium
dihydrogen phosphate solution (15:85, V/V) at the flow rate of 1.0 mL/min. The column temperature was 30 °C, and detection
wavelength was set at 230 nm. The sample size was 10 pL. The appearance character of fried Radix Peaoniae were investigated by
appearance color, crosssection color, hardness and smell. Taking the comprehensive score of appearance character and paeoniflorin
content as evaluation index, the dosage, stir-frying temperature and stir-frying time were investigated. According to the results of
single factor test, Box-Behnken response surface methodology was used to optimize above 3 factors. The optimized processing
technology was validated. RESULTS: The linear range of paeoniflorin were 0.02-4.15 mg/mL (»=0.999 9) ; precision, stablity,
repeatability and sample recovery rate meet the requirements. The optimal technology of fried Radix Paeoniae included the dosage
of 374.60 g, frying temperature of 101.61 °C, frying time of 20 min. Under optimal technology, comprehensive score of fried
Radix Paeoniae ranged 97.39-98.82 in 6 times of parallel verification tests (RSD=0.54% ), which was close to predicted value
98.18. The color of fried Radix Paconiae was slightly deeper than Radix Paeoniae, which was crisp and fragrant. CONCLUSIONS:
The optimized processing technology of fried Radix Paeoniae is stable and feasible, and is suitable for the preparation of the
processed products.

KEYWORDS Fried Radix Paconiae; Paeoniflorin; Appearance character; Response surface method; Box-Behnken design
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Tab 1 Rating table of appearance traits of fired Ra-

dix Paeoniae
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Tab 2  Single factor test results of different dosages
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REGE  WiEAE Mg Ak
I 0 10 15 411 I3 R AN A
2 300 1015 412 ) R AN AAA
3 00 1015 415 ) kiRt AN AAA
4 50 1015 415 Bk #Af AAA  AA
5 600 10 15 414 b A AN AA
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Tab 3 Quality score of different dosages of fried Ra-
dix Peaoniae (score)
R SMERVER AZE g LA
| 1929 66.91 878
2 2786 67.07 95.09
3 2786 67.56 94.60
4 U8 67.56 7645
5 15.00 6740 0888

1R 2 R 3 AR Al AL, 25 XD AR AT AR 5
M 552 Ay Y A8, X AT 245 35 B S e A R 5 2 4 Dy 300~
500 g FID ARATHI SR o3 AR o 2 TR IP 25 HLAE
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Tab 4 Single factor test results of different frying tem-

peratures
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Tab 5 Quality score of Radix Peaoniae fried under

different frying temperatures (score)

HRY SRR RELGE P Gaifa
1 12.86 633 8139
2 15.00 67.3 8.3
3 2736 66.74 94.60
4 04 63.16 8459
5 1071 53.88 6459
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Tab 6 Single factor test results of different frying time
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2 00 1010 418 WG #AG AL AAA
3 0 1015 415 Bl &G AAA AAA
4 0 10 20 414 Fi BEG AAA AN
5 00 1m0 25 391 s 1 A AA
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Tab 7 Quality score of Radix Peaoniae fried for dif-
ferent frying time (score)
HRY SPIIEARIP 2 AT T GAT
1 12.86 08.53 8139
2 19.29 68.05 8734
3 27.86 67.56 9542
4 2357 67.40 90.97
5 10.71 63.65 7436
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Tab 8 Factors and levels
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Tab 9 Box-Behnken test design

R5 Ag B, C,min
I 40 10 5

2 300 130 15

3 500 90 15
4 500 110 10

5 400 110 15
6 400 10 5
7 400 130 10
8 500 130 15
9 400 10 15
10 400 90 20
I 400 10 15
12 400 90 10
13 300 110 20
14 300 110 10
15 400 130 20
16 500 110 20
17 300 90 15
% 10 Box-Behnken Mg b7 [ &L 4L k0 HlI SR AT RO M §I T

ZRELER

Tab 10 Results of processing technology of fried Ra-
dix Paeoniae optimized by Box-Behnken re-
sponse surface method

n s MR
T T
| 4151 fifi AA AAA AAA
2 3429 it A AA A

3 4249 frfi AA AA A

4 424 it AA AA AA

5 4202 frl AA AAA AAA
6 4189 it AA AAA AAA
7 3507 B AA AA AA
8 3519 s AA AA AA
9 4167 frHi AA AAA AA
10 4215 frfi AD AA AAA
1l 4190 frt AAA AAA AAA
1 4295 b4l AA AA AA
13 4105 frii AAD AAA AA
14 4215 kiRt AA AAA AA
15 3341 i AA AA AA
16 4126 i ANA AAA AAA
17 4254 Bl AA AN AA

MR ELA B g v Oy R L S S R
“40.949 2, ik B i 1o AEL ) A8 AL 94.92 % fe 5 F AT kAR
i, DRI [l U5 R P DAty b i 3 4% DR 2550 1y 1 22 1)
FIFTSE I AR, AT DA AR AR SR R AT A il o A 2555
B ST o TR IO % S = 2 | VA= o o < R/ @
H: Y=94.78+0.23x A —8.92xB+2.22xC+0.39x AB —
0.56xAC—2.06xBC—1.41xA’—13.19xB*—1.19xC’,
253 HRELHAER M MR HE [H 53 B 45 SRR AH
O Fig e 7 T P R LA e 2R I, AR AR 2 (A) Bl
IR (B) KBl a] (C) &F 34N R B XD - A i 25 A
(V)2 , 25 5L 0L 2.
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Tab 11 Scores of processing technology of fried Radix

Paeoniae optimized by Box-Behnken response

surface method (score)

EY ey HITERRIFSY e LA
1 25.71 67.73 93.45
2 15.00 55.95 70.95
3 19.29 69.33 88.62
4 19.29 69.22 88.50
5 27.86 68.56 96.42
6 25.71 68.35 94.07
7 15.00 57.55 72.55
8 15.00 57.42 72.42
9 25.71 67.99 93.71
10 23.57 68.78 92.35
11 27.86 68.37 96.23
12 17.14 69.92 87.06
13 30.00 66.98 96.98
14 19.29 68.78 88.06
15 15.00 54.52 69.52
16 27.86 67.32 95.18
17 19.29 69.41 88.70

F12 MARBFTESTER

Tab 12  Analysis variance results of regression model

FERR M Ll % F P
5] 1463.84 9 162.65 3423 <0001
A 041 1 041 0.066 0.9963
B 637.07 1 637.07 134,09 <0.0001
C 3943 1 3943 830 00236
AB 0.60 1 0.60 0.13 07326
AC 125 1 125 026 06232
BC 16.89 1 16.89 356 0.1013
X 836 1 836 1.76 02263
B 733.00 1 733.00 15428 <0.0001
¢ 593 1 593 125 03008
74 33.26 7 475

Kl 25.05 3 835 407 0.1044
g 821 4 205

BE 1497.09 16
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Fig 2 Response surface and contour map of various

factors on comprehensive score of fried Radix
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Paeoniae
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Tab 13 Results of validation tests (score)
HRS SR T2 NHH RIS LA
| 27.86 70.00 97.86
2 30.00 68.01 98.01
3 30.00 67.39 9739
4 30.00 67.62 97.62
5 30.00 6747 9747
6 30.00 68.82 98.82
T 29.64 68.22 97.86
RSD, % 295 1.36 0.54
i 2922 68.96 98.18
HHRE, % 1.44 107 069

FH 2R 13 AT, 6 YR S ik a6 T 75 00 R AT 18 1 e A
A A IR, T, A AR 2R A TSI A 97.86,
RSD1EH 0.54% 5 55 15l 43E (98.18) AR R 2248/ 3%
VEIIZ L 24 RRE WA T AL S R AT -
3 Itig

JESEAE | [ N 27 % Box-Behnken i i TR 2212 W
R 20 B A T 7 N 1 B £ 5 Y G LES g I
RETECAT " B SEAT b X R (A 1 50 04 7 7000 1)
JRr B, BAG SIS AU A R R AT s ]
(RN ILN =

WF 5T P A& B, LA FF -0.05 mol/L i R — S A0 IR T
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VR T 2% 548 n 2 P 2 BB I — Fh iR 2 .
{RSNRAEAR AN 5y 32 B TR R s ), B AR R oY
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