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Antioxidant Activity of the Different Polar Parts from Dictamnus dasycarpus and Its Effects on Tyrosinase
Activity

ZHANG Huawei"*, ZHOU Linhong™*, DENG Chong’, FENG Gaili’ (1.School of Pharmacy, Chengdu University
of TCM, Chengdu 611137, China; 2.School of Pharmacy, Shaanxi University of Chinese Medicine, Shaanxi
Xianyang 712083, China;3.Suzhou Graduate School, Xi’an Jiaotong University, Jiangsu Suzhou 215123, Chi-

na)

ABSTRACT OBIECTIVE: To study the antioxidant activity of the different polar parts from Dictamnus dasycarpus and its ef-
fects on tyrosinase activity. METHODS: Extract was extracted by 95% ethanol from D. dasycarpus, using petroleum ether, chloro-
form, ethyl acetate to obtain different polar parts after dissolved in water. 1, 1-diphenyl-2-trinitrophenylhydrazine (DPPH) method
was used to investigate its antioxidant activity [expressed as half inhibitory concentration (ICs)], and tyrosinase method was used
to investigate the related activity in different polar parts. RESULTS: The ICs, of petroleum ether, chloroform, ethyl acetate parts
for scavenging DPPH free radicals were 0.875, 0.824, 0.407 mg/mL, respectively. When the mass concentration of each polar part
were 25.0, 50.0, 100, 200, 300, 400, 500 pg/mL, the inhibition rate of petroleum ether part to tyrosinase were —3.18%,
—4.98% , 0.160% , 0.044%, 2.31% , 3.89% , 4.29% ; that of trichloromethane part were —33.39% , —31.48% , —10.14%,
—5.42%, —9.70% , —4.06% , —0.42% ; and that of ethyl acetate part were —17.63% , —17.89% , —18.42% , —21.84% ,
—20.26% , —22.13% , —32.36% . CONCLUSIONS: The capacity in scavenging DPPH free radicals in ethyl acetate part is obvi-
ously stronger than the other 2 parts, showing positive correlation with the concentration. Ethyl acetate and chloroform chave an ac-
tivation effect on tyrosinase, the activation effect of chloroform part on tyrosinase was negatively correlated with the concentration
and petroleum ether part has a two-way regulatory effect on the activity of tyrosinase.

KEYWORDS Dictamnus dasycarpus; Polar parts; 1, 1-diphenyl-2-trinitrophenylhydrazine; Tyrosinase; Antioxidant
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1.1 88

UV1102 25036 B (il R SER U A R
75 w]) 3 AL204 HL R (i - A A ) -3 01 2 A PR
TIPS
1.2 @ 5iRF

P fF K2 2544 R I BRPE A R LXK, 2Bk Hh R 2K
2 E ARV S LI TS A8 R 2 A R i 2 AR A R
FEY A BERAR B s 2 2 C(VC, KT R kAR
PR ] 152015608, Kk : 25 ) s DPPH( H A A 5L AL
Tl bk 2t b5 : CRO032, 411 : 98% ) ; e B ( H
A FALR TR 24t 41E5: SZ150135), 4 : 98 % ) ;
4 i 24 R i ( 5% 5] Sigma 23 v, #1E45-: 1001927785, 4fi
JiF:98% , i1 5 771 U/mg) ; HATR AN Ay b4t
2 FHik
2.1 BRMEIAEIF

TR 8 Rz 25483 K 500 g, 95% £ [l R 2 B 3 vk,
BRI L5 h, 308, G IR, Dl RISz TOmE . 4300 DA
A = e LR SR AR, WOE AR IO, k% [
W), LA T A5 3 AR 1 SRR U Ry 10,52
18.62.21.56 g, BHH4 .
2.2 DPPHIEIFEMEME

S SCHR[A-510 k. DL VC R BHPE X IR, RIS
WA 24 125 mg, FH 95% L BEVE R, € 25T 25 mL &
R 0 A5 AR A (1) £ PSRV VR B 2 A5 e R B P AR
P B 22 0.039 mg/mL, S8 J5 73 %1 55 100 pL DPPH ¥ i
IRA L PRFE 30 s, 75 30 min, T 517 nm P KA & O
JE (A0, 55 A0 50 5E AS IR 5 %5 38R DPPH T il 75 W
PIERE (5518 A..4,) . 7155 DPPH H H3EE R % (K),
K=[1—(A4,—A4,)/4.]%100% .
2.3 EREBEEENE
2.3.1 IR A ARPERR A A S A RS AR 0.1 g
P 6 Rz AN [ AR P A, — S S AR e, S £ 119 95 %
L BEFT0.005 mol/mL R #h 2% vl (PBS, pH 6.8) & 45
% 100 mL s A, il 55T Wk B2 1 O 1 mg/mL A
VSR 5 T3 FH 95 % £, B 7 R i B ot 2 V4 5 431 A 25,50
100.,200.,300,400.500 pg/mL [ 8 5z & B el for it i
VR
2.3.2 B LE K FR B WO WA RS R 0.333 mg
JE 7 % S BR 1 , JH 0.005 mol/mL f PBS (pH 6.8) & & &
50 mL s AT, il B0V BE R 6.67 pg/mlL 9 1 48 i 2
FRBEA WL, T B KA P AR AT
2.3.3 LREZEFEWMTES FEERARZ M 2.467
mg, i 0.005 mol/mL () PBS (pH 6.8) %€ %5 & 25 mL htffi
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Fp ) R BE S 0.01 mg/mL ) 27 JiE 22 BV e, ST B
WS A, BT UKFE VR

234 MAMMIEHNE S5 3CH6] k. |
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Tab 1 Composition of reaction liquid in each group

(mL)
e PBS(pH 6.8) B Kzl BERMER A
H141(4)) 2.0 0 05 0.5
$241(4) 25 0 0 0.5 3
F34(4:) 15 05 05 05 3
H44(4,) 20 05 0 0.5 3
3 #R

3.1 BHERARRERALAmENEE
0.102.0.051,0.026.0.013.,0.006,0.003.0.001 mg/mL
VC X DPPH H i1 2 135 Bk 4553 51 4 90.78 % 88.03%
73.58% .32.47% .20.01% ,14.28% .8.80% ,1C5 4 0.016
mg/mL,
[ B ASTRIAR B A% DPPH F H 538 B 23 Al
PRI 2,
®2 AHSHEARRMEEAAT DPPH B BEBREAN
ELER
Tab 2 Determination results of scavenging rate by dif-
ferent polar parts from D. dasycarpus on DPPH

free radical

F TR, %

R, mg/mL

ik — R LERL T
5.000 8220 83.75 92.48
2500 73.60 7599 85.93
1250 51.02 54.89 69.92
0.625 3425 39.12 50.88
0313 2326 28.69 3597
0.156 19.22 17.29 2857
0.078 1475 19.11 2457
0.039 8.72 8.69 2118

SO, VB R AT A L = SR LR &
fifg # 32 3 Bk DPPH H H 3 19 1Cs0 43 51 24 0.824,0.650
0.407 mg/mL. X TEHH F1EF K 3 AR 7 34 BAT —
FEEE BT ARG, RN VC A H , T i s 25 . 78
SRR LB AL, 2R TR FRAV %5 bk DPPH H i 3%
(B 7 BH I i A 2 AN 067 o BT R 34
AR AR R 24 e b DPPH [ Hi 38, D2 Ak ik sl vp
PR A XL R ZE AN A A, DR BB R
19 XU A
3.2 AR AR MR B S B EEE R S0
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Tab 3 Determination results of inhibition rate of ty-

rosinase by different polar parts from D.

dasycarpus
R A PRI W, %
pg/ml Al =S ERbiL LR

25 =318 -3339 -17.63

50 -4.98 -31.48 -17.89
100 0.16 -10.14 -18.42
200 0.44 =542 -21.84
300 231 =9.70 -20.26
400 3.89 -4.06 -22.13
500 429 -0.42 -32.36

I F B2 2R RS AL il 22 4 R fE, W] 745
TR (25~500 pg/mL) 1) 2R £ TR (5 Y5 0] i 24 e ity
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T il P RS A PRI R 8 o 1 0 7 — G0 PR o A A7 X TS 2
fifth AT AN [V R BE A SOE VR T, XY v 3k 25 pg/mL B
VERI# ] B3 0 283K 33.39% 5 SR T I 255 Jo0 b v 37 43
T X s 2 1R T ) 9 A P B T 9 55, 2RI = S e
TS AL X i 2 IR I P VTG VP 5 ok B SR AR G . AR TR T
VR A T kS A7 X i 2 TR I P 0 R A IR AT B, 3R
BT i R 7o kS 7 %o i 22 g 1 3% ek R A R )
YEM.
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MR fEE M TR ARG A M AR R
PR 2 MU S B EER, Eg R AE . AN
ZE5 SR R I, PG R 7K SR RT3 g R A 3
N (MDA) 8 A Ak 9 AL i (SOD) i 8 £k & il
(1) 5 £, S A0 o] TR0 S ok A Bl A T B8 %) 1 5 3 B
LA B P M 7 K BRI AT DA AR e R R MR PN AL L
AR5 T DD SR A TP 4 o e o PR A R RO LA
15 B WA B AR 5 6 T AR OBIR ST  BR, 1 2 K
VRO St 0L FEFEE O UL 3 19 KBRS A W ol e 4 Ak

hEZHE 2017 E5E 0S8

VER] G AT i ok i A A T T E R
ARG LSRR, U B [ PR BA —E

JE R BTAATE T , 18 3 P AR AV P2 P 0 SR A A 1T

WINRE, U RO R AN T e B s . b, P

B2 TR TR VR ASE X 1 2 1R T AT B S #) 3RS A T (500

ng/mL BTG 20K 32.36 % ) , HAZ RO AT A Ak i P

I8 R 3 AL Th e i S 2 R MRS L AT EHIL

RBEOR G, M8 5 LR ORI AL BT AL E T BR

DPPH [ H1 3£ ICx 47 0.407 mg/mL) X AR T A Fh X

AR AN A, PR R R T R 1

B2 B I6 FURXE) A R . P B = S Bz

Xof i 2 R RV T 114 52 ) 238 I Al /5 11 (25 pg/mL

IR PR 05 33.39% ) , %) B4 R B4 HIRCHS 1 A0 (i

s (HBEAE T v B2 A O, A AR FHBOR sy , 255

FEHUAARTE VE | 02 PR B A7 w] T 85 - v

SPRLIBIR FURBXEI 259 o 11 6F B2 A I TR v X i 2

PR 5 A1 )2 M) 2 B A L) A P, AR A J3E R B i

YRR e J B T vk P ) 1S R R I IR . Hhaate

AL 1 R A i % A IBCRR 6 5% 11 25 ™

AIFFE

Sk

[1] Kemp EH, Waterman EA, Weetman AP. Autoimmune as-
pects of vitiligo[J]. Autoimmunity,2001,34(1) :65=77.

[2] Ines D, Sonia B, Riadh BM, ef al. A comparative study
of oxidant-antioxidant status in stable and active vitiligo
patients[J]. Arch Dermatol Res,2006,298(4) : 147-152.

[3] HRAMEG L P AR A E 2. —3[S]. 20154F
JEACST R 25 R ikt , 2015 110-111.

[4] I, BFWE, sKEDE, 5. DPPH & UM I RAH]
WAER O RATE D). F B 53077 A £ & &, 2011, 17
(10):70-73.

[5] AFEi, ™ E0es, Sl F 5 g
LA B TEVERISE[T]. o 46 P B 25 4
1580—-1583.

[6] MEEH, =, T, 5 LE AR FR AR hi A
AT A o i PR e 4 0 4 P D). o 1) 5% 3 o ) 22
Z%,2014,20(18) :4-8.

[7] MarescaV, Roccella M, Roccella F, ef al. Increased sen-

S {5

BRI T Z A
%,2010,25(10) :

sitivity to per-oxidative agents as a possible pathogenic
factor of melanocyte damage in vitiligo[J]. Invest Dema-
tol,1997,109(3) :310-313.

[ 8] Jiménez-Cervantes C, Martinez Esparza M, Perez C, et
al. Inhibition of melanogenesis in response to oxidative
stress: transient downregulation of melanocyte differentia-
tion markers and possible involvement of microphthalmia
transcription factor[J]. Cell Sci, 2001, 114 (12) : 2335—
2344.

[9] Chavan B, Beazley W, Wood JM, ef al. H,O: increases
de novo synthesis of (6R)-L-erythro-5,6, 7, 8-tetrahydro-

China Pharmacy 2017 Vol. 28 No. 31 .+ 4403 -



VT AT AR R AN Y 5 N T 2 ekt
RER S K IRE DEE G A(LEEBERERNALLSANELEDE FE 250000)

FESHES RI14.5;R442.2 TEERER A
DOI  10.6039/j.issn.1001-0408.2017.31.22

XEHS 1001-0408(2017)31-4404-03

W E B RERTRBMGESRLIE ., &k B B E R RN ekt X A H kA R 4 8 RS kAT IR T AR A Y
SRR T LATHGEE . ARE AAIE /AT, B 2-nbrr W EALE A-RAF 4,47 - (e -2- K I R ) SUREY , OF SRR R UG BB R
2, YR M ARAF B IC ST BB AN, Bt S LA 2R RAE P RIR A, 4 (kg -2- 38 T L) SOR B e Bk 88 % vA L M UG 49 7 S
S EK 995% VA b, BT HREBAM—KAMBE, E— L REENT01%, & HEH T ERE Suinfe, S5 KA L >,
KEIE AR AR T T 4,4 -(Mbrr-2- A TP ) OBy At

Improvement of Synthesis Technology for Sodium Picosulfate
SUN Jinrui, LI Dan, WANG Hongchen, DENG Yuxiao, YANG Li(Shandong Academy of Pharmaceutical Scienc-
es/Shandong Provincial Key Laboratory of Chemical Drug, Jinan 250101, China)

ABSTRACT OBJECTIVE: To improve the synthesis technology of sodium picosulfate. METHODS: The synthesis technology of
sodium picosulfate was improved by changing reaction solvent, charging sequence, refined method and formation of crystal water.
Using phenol as raw material, it was condensed with 2-pyridinecarboxaldehyde to achieve 4,4’ -(pyridin-2-ylmethylene) diphenol,
and its yield rate was investigated. Sodium picosulfate was obtained after esterification, salification, formation of crystal water,
and then its purity was determined. RESULTS: The yield rate of key intermediate 4,4’ - (pyridin-2-ylmethylene) diphenol reached
above 88% , and the purity of refined products reached over 99.5% . Sodium picosulfate monohydrate was stable, and the content

of single impurity was less than 0.1%. CONCLUSIONS: The improved technology is simple with mild conditions, and suitable for

large-scale production.

KEYWORDS Sodium picosulfate; Synthesis technology; 4,4’ -(pyridin-2-ylmethylene) diphenol; Improvement
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