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Optimization of processing technology of Portulaca oleracea charcoal and its improvement effect on the
symptom of hemorrhoid model rats

WANG Bingran, CHEN Jing, LI Xintong,JIANG Changpeng, ZHANG Miao, MA Qifeng, GAO Hongmei(School
of Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China)

ABSTRACT OBJECTIVE To optimize the processing technology of Portulaca oleracea charcoal, and to investigate its
improvement effect on the symptom of hemorrhoid model rats. METHODS The effects of roasting temperature, dosage and
roasting time on the processing technology of P oleracea charcoal were investigated with Box-Behnken response surface
methodology using comprehensive score of tannin content, water-soluble extract content and appearance properties as the index.
The optimal process parameters are selected and verified. The hemorrhoid model rats were treated with P. oleracea charcoal (0.8
g/mL) prepared by the optimal processing technology, once a day, for 11 days. After last medication, the perianal pathological
score of hemorrhoid model rats were performed; serum levels of tumor necrosis factor oo (TNF-a.), interleukin 6 (IL-6) and IL-1B
were detected. RESULTS The optimal processing technology of P. oleracea charcoal included roasting temperature of 200 °C ,
dosage of 150 g and roasting time of 14 min. Results of validation test showed that the comprehensive score of P. oleracea charcoal
was 92.57, and relative error of it with predicted value (96.59) was —4.13% . External use of P oleracea charcoal 0.8 g/mL
prepared by the optimal processing technology could significantly promote the wound healing of hemorrhoid model rats, reduced
the amount of exudate, and decreased the levels of TNF-a, IL-6 and IL-B in serum. CONCLUSIONS The optimized processing
technology of P. oleracea charcoal is feasible. P. oleracea charcoal prepared by the optimized processing technology has good
curative effect on the symptom of hemorrhoid model rats.
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A BRNF] 5 K PR SR AE R - o (tumor necrosis factor o,
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2.2.1  XTIESAES A TIAS R BRI F R T IR
2.5 mg, BT 50 mLAFE I, InKESs , #25, RiAS i
TR EE N 0.05 mg/mL A BEE TR IR SRR

2.2.2 PSR AT A WG DU 5 S O O e A
10 g, KB FRAE , B T 250 mL AR @i D, Ik e 25, %
FEBEEFHE 8 hg , M ()% 250 W, 4K 40 kHz) $2
I 15 min, BV J5 A0 R R 0o L, ISR IR 20 mL
BT 100 mLAE i, K E 2, BPAb i i i
2.2.3 RME KR E SRR R C2.2.1742.2.27
TR BRI VA R4S 3 mL, 4 I BT 25 mL AR
HHH A AR | mL /K 9 mL, FELA 29 % Bk R 4N
VW EAS FRS) B 30 mine DAMARIRFI A ZS 1, T
400~800 nm P KA FE N T M K. 450
7N, % BE VA TORT A3 i Y VRS FE 760 nm b e K
W, DR ASHIFZE %645 760 nm RGN I K- .

224 ZRMERRFE  KE IO IS 0.5, 1.0,
2.0.3.0,4.0.5.0 mL, 435l B F 25 mL A i+, A
WesHAS R 1 mL, 490K 11.5.11.10.9.8.7 mL, A
29% Tk FRAM TS W2 45, #25) ; ## & 30 min J5 , T 760 nm
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g Y=87.34X—0.052 4 (r=0.999 1) , £ % & TR 1E
0.001~0.01 mg/mL A Wl 5T 5F ¥ J& 3 ] 9 2 Pk ¢ &
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R R 32 42.2.47 TR “In ABRAHES R -+ T 760
nm KA E WO T A I AR e bR v 2 15
PR P B 2B SR (LR TR . K
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HIEHETE L, % 28, B T 30 COKIRAF TR 1 h; B
HARFEIR ST 0% U RS 2 i ISR I8 2 mL, B 25
mL AE AR, $292.2.47 TR “ I ABRSAS IR - T
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F1 FRMMERKENELR
TobER/g B A mg MAS/mg WRHE/mg MEEENCE/ % FHMERENE/ % RSD/%

5.0003 2713 21 548 100.73
5.0001 PAK PAK 551 101.83
5.0003 PAK PAK) 538 97.07 10006 218
5.0002 PNK PNK) 542 98.53
5.0000 271 271 5.54 102.93
4998 17 173 543 99.27
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241 WHRERN S B IR R 29200 g, 45
By, A B LT 30 min KB 25 HLH, 4351 F 180,190,
200,210,220 CEAF T X0 15 min, BUH , B0, FREAT
AMIPESy o S5 F IR, M40 HITELE A 200 CH, ik i
BSNRMER AT, 5 R 9 43

242 #HAEMEL B E IR R 29 100,200, 300,
400,500 g, 73 7l 4% A L £ T4 30 min WP 25 0L, F
200 C &M F B 15 min, BUH , Bt , FE 247 Sh WL
Iy GEREIR Y2 R 200 g INF, Tk B R 1 AL
R, PES M 953 o

2.4.3 IO HIET RN LS BOCS T IR T 249 200 g, 2k 5
1y, e A B AT 30 min B Z5HLH 4351 F 200 °C 4%
R bl 5.10.15,20,25 min, BUH, B3, PR 74000
P4 o S5HARIR 2SS E] R 15 min B, 25 55 58 5 Y
HNRYERIAR , PEST R 957
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“2.A47 IR b SRR SE AL, Ry B A T PPN R D
PR, 2 DARE T & 1 AN IR DL SR =
TEMZEAT(SHESCER10— 11 58k, & ik 34
Febr AL 73 510 40% \40% . 20% , SR G H A L5 A P
O LEA TR = W A T B B KA < 40+ A W
TRIPEA3/5 M RAIE 0 e KAB < 407K PRI 1 ) /7K
Vs A S B KB < 20) S48 45 , R H Box-Behnken
B0 B LR A PR O TR (4) #&24 (B) bl
Fs 18] (C) X5 B 45 08 s J il TS 520 . Box-Behnken 15
- i AT B PR 2R K ILER 3, SR i i A R LR
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%3 Box-Behnkeni&it-Mui EiZHE R S5KFE

K A/ B/g C/min
-1 190 100 10
0 200 200 15
1 210 300 20
%4 Box-Behnkeni%Zit-MMW HiELWIZIT5ER
e HEZ 5K %‘Ef/ﬁ%ﬁ?
AT By Clmin  HFEGR/% SMRRER Y KIEHERIIS R % SATEN
| A0 100 15 00767 6 2197 83.95
2 200 100 20 0.0338 15 2741 69.94
3 200300 20 0 0 26.64 18.44
4 200 300 15 0 0 2129 1474
5 200 200 15 00642 9 27.06 9221
6 200 300 10 0.056 4 35 28.89 64.97
7 200200 15 0.005 4 9 2138 93.06
8 200 200 15 0.0612 9 2712 90.69
9 190 300 15 00510 55 2831 70.64
10 200 100 10 0.058 2 7 2139 8042
11 190 100 15 0.068 3 2 2124 6337
12 190 200 20 00594 5 27114 71.99
13 200 200 15 0.0563 9 2132 88.27
14 200200 10 0.0314 8 25.99 09.92
15 190 200 10 0.061 8 3 28.76 0547
16 21000200 20 0 0 2352 1628
17 200 200 15 0.063 0 9 2716 91.66

%5 Box-BehnkeniZit-lgMEEAFENTER

B3l Tt ELiilis 2] F P
i) 1107691 9 1230.77 142.03 <0000 1
4 93701 1 937.01 108.13 <0.0001
B 207658 1 2076.58 239,64 <0.0001
C 135538 1 135538 156.41 <0000 1
AB 146230 1 146230 168.75 <0.0001
AC 904.81 1 904.81 10442 <0.0001
BC 324.90 1 30490 3749 0.0005
£ 1328.86 1 132886 153.35 <0000 1
B 977.64 1 977.64 11282 <0.0001
¢ 1289.14 1 1289.14 14877 <0.0001
Tk 60.66 7 867

S a1 3 1571 4.64 00861
YRt 1353 4 338

B 1113757 16
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WHRA BEZm L HEER R, X 5R 45—

M 37 AT P R

210
A/IC

LAY

C/min

C/min

20 300
15 250 a
16 200 100 150 200 250
14 ’ )
Ch 150 B/o
‘min 12 107100 g Blg
C.H#E B 5 Cysc HAEH

Bl FERMNDETREGEEESHZIN
2.6 DETREREE T ZHHEERRKIE
AR 13 T A5 s 0 O o dme D M ) T2 R b
Y 200.80 °C #2454 150.38 g Kb IFE] 13.61 min, 7E
WA T LB PR BBl 96.56, 45 G SC PR fE , 2
E SRR T2 R R 200 °C #2245 1E 150 g Sl

HhEEZG 2022455 33 B4 5 )

A A 14 min.

A3 I Vi B8R R 340y, By 150 g, $ A B2 T
30 min P 25K, T 200 °C 454 R 4B H] 14 min, BUE
B LA, SRR, DR A TR
4350k 93.44 .92.12 9215, S350 50k 92,57, 5 A
AR ZE R —4.13% , ML T2 A Al A 71k
3 DA FEEREXRNIER
3.1 SETEARMIE &

B 150 g Thik B F 200 °C 454 R 404 14 min, #355,
1L INZEIE K BORR , il 5 P iR R 0.8 g/mL
(14 b 15 A
32 B DHEREY

BUSD AR 40 H i@ i PE 35 3 d s, BESLE 10 R4
Jas A A R BULLAE B KSR AL L B R A
99.0 % BE TR W A IE LR - (EAE A 6 mm) i = K FRATTT,
FFF0.5.1 min BB 1 RUELCH, 24 h 5 R EILE H B
F1 68750 97 T b i A 95 1 98 i DU 9 BH 38 A B )
N7 35 A5 BN )R B A A R 4 | 1 A e 4 | PR o R
2, MERIZH A A L ALAT R A i A BRER K, Tk 08 e 4L 7
JILJFE A Th 6 D0 SR (1 g/em®) U, B % BE 4H 76 T J& 41
RS R DN RRPEE s KA 2R SR, B RAZ 1
K, iELE11 d,

33 FitEFIE

K FH SPSS 21.0 B 4 E A7 8504k 4 B o TH a2 BERH L
x+ s TR, Z A R B R R Oy 2208, i — 25
WA AR FH LSD-1 K 56 5 540 78RR F Ridit Kz 56 . A6
JK#Ea=0.05,

34 KRAILBEKFEES

KR 2G L h e BT AR BT R, k1 7 AT R
PR (HARTEM PR B 2B il 1 4, s i 1
Oy, B4 JERAER N 2, ABS Vo, Ee
A VAW, G5 IR, 525 FUAA L B ALK BT
AT A BA S 11 6835 97 1T B K8 R (P<<0.01) 5 58
FILH AR G , T 15 0 2 2E A0 BH A X A 20 A BRORT ] 998 Hh i
B0, B AR (P<0.01)., Z5R I 6 . F 2,
Fz6 DRI KRIIAREESHZm(R

413 14 1% 4 V5 Vi %
ZA4 10
ouitl 4 5 |

el 3 4 3
[ iaope 4 6

3.5 KRR IME PRI B FoKFRIH

KIRE 256 h)5 , LA 10 % KA FRERRBER B, I 380
JOK I, 500 B 35 9, I 7™ A6 4 B ELIS A 3 571) 6 13l
B, K K B S B TNF-o IL-6 \ IL-B/K S . 4501
WIR, 525 LA HE , B 2 K BRI P TNF-a  IL-6,
IL-B/KF- 8 3 T (P<<0.01) s S AEAY AR Eb , 2 145 90 Uk
2 0 BE A %o B2 R UL Y b R B K O 35 2 AR
(P<<0.058{ P<<0.01)., ZEHILF 7,
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®7T BHRRMBEPRERERFRKEHRMER (n=

C.EHIE el

10, ng/mL)
413 1L-6 IL-B TNF-a
B4l 279.54+8.48 177114124 367474 6.65
il 318.64£15.36° 2467£1155° 4938 13.17°
Ehe 27434+ 15.60° 202.88+9.50° 410.18+9.24°
THAERFERAL 268541167 189.43£7.09" 377.53£9.02°

a: 525 AL, P<<0.01;b: SEBRIA HLAE, P<<0.01;c: SAEHUA]

e, P<0.05
4 iFig
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ASZRiz ] Box-Behnken 3 111 W i 7 , i iE S A
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g/mL [FRERAT, 2 AR, s LLBR A 5 i pl o vk B R
T 1.0 g/mL BIBPIRET , B 52 AR , 45 25 )5 2 v o 2k
T, S DR UE U5 T e 8 4 4 flh £ Ak | 2 5 3k o ik

FE4 0.8 g/mL 1) Ey i T MR R TR AL . i —20

HEAT AT PR & B, 28 15 0 e T T, R BT

95 Hh R 2580 B T A A 04y, HLIYE 1 TNF-a.,

IL-6  IL-BAK V34 i RN, ik 4R 2 de L T 20l R iy

i e L 0.8 g/mL BPRIIR AP B, X RE AR 78 R R

FA RAFmeesE R .

ZE R AR AL T S0 R AR 1T, &
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