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Study on processing method for fruits of Wei Medicine Capparis spinosa

XIAN Yuan-yuanl, GUO Xiao-naz, ZHANG Hual, WU Zeng-baol, HAN Bol, CHEN Wen'
1. College of Pharmacy, Shihezi University, Shihezi 832000, China
2. The First Affiliate Hospital, Shihezi University, Shihezi 832000, China

Abstract: Objective To optimize the processing method and technology for the fruits of Capparis spinosa. Methods The
determination methods for the effective fractions (total phenolic acids and total glucosinolates) and the stimulating ingredients in the
fruits of C. spinosa were established by UV and GC, respectively. Four processing methods (steaming, decocting, baking, and
stir-frying) were optimized with the contents of effective fractions and the stimulating ingredients as indexes. The processing
technology was optimized by the single factor and orthogonal design, and the data treated by the desirability functions. Results The
best processing method for the fruits of C. spinosa was stir-frying, and the best processing technology was suggested as follows,
stir-fried for 15 min at 80 ‘C with the drug powder of 40—50 meshes. Conclusion The processed fruits of C. spinosa could ensure
the effective components and reduce their stimulation.
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2.1 BRI FRIBOR] LA S SR R
(iF 60 HIFD 25.0 g, I 70%Z 0 200 mL 3=,
80 C/KMMIFHEE 3 X, BEX 30 min. & Jf 3 K
PR, JEI . WRAEE 100 mL, K5 B HL 2 b1 HHL
7% 2.0 mL ¥ 50 mL =i, HZEBKRR RS
215, R
2.1.2 WA AR FE G R HRR
WU LR RN IR il B, 75% e 2%, R
FE2 21.4 pg/mL (1) J50 LA RN FEOIE . 20 A5 HX
0.5, 1.0, 1.5. 2.0, 2.5 mL X ST 25 mL &
B, MATEKZEE 5 mL. 0.3% e dLmi iR
2.0 mL /% 0.6% — S ALEL-0.9% 2k F AL A (10 1 9) iR
BV 1 mL, JRA), BEYGHCE S min, 0.1 mol/mL
SRRMRE R ZIRE, EEOGTHCE 20 min, DU A5 A
H, £E 720 nm FEK TREBOGRE (4D {H. Ll A{E
TR (YD), JFLZIR TR IR BB ARAR (X0

HATEPERNE, 1FRET7FE Y=0.311 7 X—0.012,
r=0.999 7, iKW ILFRRA 0428 ~2.140
pg/mL 5 R AP OCR.

213 IREEEE RS T RN E K RSD
4 0.19% (n=5); NIFEIEMCERIRES (1)1 2 [l h
99.7%, RSD 4 0.51% (n=9); ik M ¥ 7E 30 min
WEasE, RSD K 2.36% (n=7); HEMRK K RSD
H2.16% (n=9).

2.1.4 FERTURBRIIME B “2.1.17 TR
AR 2 mL & 25 mL =, AN SmL K4
. 0.3% T K mifR AN 2.0 mL A& 0.6% — & Ab4k-
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1.5.2.0.2.5mL & 10 mL &, A #G 0.1%
CMC-Na 4 mL J% & 45 4 mmol/L & L4 2 mL, &k
JEEERIBCE 1 h, ZRKER, URERNTH, 176
360 nm K FIE A {H. UL AE AR (Y,
TEFIRE IR B AR bR (XD JEATZ R,
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0.24% (n=35); NOIFE RIS ES 1125 Bl
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232 GC tilgcft  K#s A FID; ZEFF IR
300 C; Zrikl 50 @ 1; fAifAh TM-FFAP; A1
U 1.5 mL/min; #5468 40 'C; JHEFEF: 40 TR
¥ 2min, BL1 C/min FHiE % 60 CREF 5 min, LA
3 C/min FHli % 80 CLR¥F 5 min, FFLL 5 C/min
THE A 110 CLR¥E 2 min; A ASELE 250 C; M
FEEE 5 ulo
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FRECR AR TR SO e T e A S e i R
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(R0 R A 2V K 2 % S SRR FH DS B i
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TR S P TR B S A #5915 0.024 0.04. 0.08+ 0.16-
0.32. 0.64. 1.28 mL, Rl RS | Hex i fif 2%
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SRR IR T EE AR 1 mL, CRke 2%, 3 S
pl, ELL BB T IE, il Eaag k. 4L

PRAESRIE R, ISP I T . CBEAEHUE
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0.999 9; R EMR 7+ T lE Y=0.250 2 X —0.003 3,
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mg/mL, SR A NRAE 0.02~1.28 mg/mL,
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234 JRiEEES RERERTER. RERRE T
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24 h WEEE, RSD 7374 1.94%. 1.23%. 2.28%
(n=6); EEMERE M RSD 73514 2.1% 1.9%.
1.8% (1=6).
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Fig.1 Gas chromatograms of mixed reference substances with IS (A) and stimulating ingredients

in fruits of C. spinosa with IS (B)
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R1 FREAHITTEHNERER n=3)
Table 1 Investigation on different processing
methods (n=3)

Pl JiE % / (mgg ")

T BBIE FSYITRED HIER Y (X107)
Aidh o 1.8940.06  29.12+0.07 184.0244.97
K 2.6940.08  19.91£0.05 91.414+2.47
#Hl 2054006 25.72£0.06 90.82+2.45
Kol 3.9240.12  29.92+0.07 67.61£1.83
JEHl 1.07£0.03  39.9140.09 171.01+4.62

SR LA SRS bl O A B H R
25 MBHEITZrmK
251 ZIAPIRESINFESE FREC 3 4 kR S &
100 g, KEHCHA 2 gy ol ATkt Gt 60 HifD
K1Pe, ¥k AR DIEe S Se i) Lk SR 5853 i
EHGEREH, R €21, 22, 237 TRk
T FEFR o> IR S SRS 770 e it
TRIERI &, 2R IE 2. R ARRER 21D
il 5 RO B bt
252 MR EEIFESE FRE 4 03T S SRR
%100 g, A HIELIFHRE N 404 704 100, 120 C
K561 20 min, %M “2.1. 220 2.37 TR 5 kiE
FEPR R SRR VBT AR R A3 S i U R T
Kiyat, 58 WER 3. A%, EHALS AR R T
BUT Kb 25 EAE 70~100 CHiE,

K2 BHMARRSHHEER n=3)

Table 2 Results of stir-frying process under different

states of medinal materials (n=3)

TR [ (mgg )

IR — — N -
SR BT R (X 107)
AR 3.56+0.11 31.21+0.07 57.924+1.56
PN 3.99+0.12 29.62+0.07 61.12+1.65
SEERSE 3.80+0.12 28.01£0.07 78.11£2.11

£3 TRKMHIBEERMERER (n=3)
Table 3 Result of stir-frying process at different

temperatures (n=3)

g / A [ (mgg ™)
T SR BT IRy (X107)
40 3.26+£0.10 28.62+0.07 66.02+1.78
70 3.69+£0.11 33.91+0.08 56.13£1.51
100 4.01£0.12 35.53%+0.08 49.214+1.32
120 2.99£0.09 27.62%+0.07 37.52£1.01

253 IBHIRTT 55 FREC 4 4 ) LLAH S SR R
%100 g, F3 0 AE M RER B il (70~100
CT) Bl 5. 154 254 35 min, #%M “2.1, 2.2, 2.3”
TR T7 005 FEhR o SR« SV B 1%
sy e IER &, SR WAER 4. W%, fEdlAh
SAf—E I, IR IR BN I D] 25 min J5,
KB RIS

R4 TRBHIEMERER (n=3)
Table 4 Result of stir-frying process
at different time (n=3)

INF(A) / T8/ (mgg )

min B B RS (X107
5 2.98+0.10 28.6110.068 67.01£1.81

15  325+0.12 33.924+0.081 61.00+1.72
25  3.14%0.10 35.52+0.085 58.03+1.52
35 3.38%0.10 27.61+0.066 59.01+1.61

254 IEATIREG AR AL, DU
WA CAD S WIS (B 258k KRB (C)
HFENE, CLREIR. ST R sy
HEAKIE SR BRI (overall desirability function, OD) '
uFEbs, ORI R SER R T E AT S W
BT M EE R IR 5. T =M Lk 6.

k h¥abrdl

K] Hassan 7 ikIEAT 5057 e 46 Sk 45 1 3K R £
(d) i, AT HUEBR B (I, (dpa ) FH R
2N 2y SO A QA TS 51 /= v o = A = NE SO AR
Yoin 23 99052 BT O A P S KA RN SR /ML, 7 R A0 A
FOTTAREL, r=1), HR I3 K s Hr ek 1.

Amax =[(Y;— Yinin) / (Ymax— Ymin)]”

onin =Y Ymax) / (Ynin™ Ymax)]"

M ZE T U, 3 ANEIEXT OD fE 0K
MK A>B>C, MIEEA AT LLAG 2150 kR
SE ARSI T 200 AB,Cs, ENIEIRE 40~50 H
O R R LR SR SRR, 2RI EIA 2 80 CHPH 15
min. WA ZEDITRA, 3 AMHRET A BFE b
HIIN T % OD l7FE P<<0.01 KV B BN
W, B A2 HERE) X OD {H7E P<<0.05 /K
FHEERN, C R (AR X
OD {i U W] 2 5 .

255 HfETZRUEAK  #EMPRIGE 40~50 H
TR LA SRR 100.0 g, FEZ5FNEE A 80 C
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Table 5 Design and results of L9(34) orthogonal test (n=3)
WS A/mn B/C C/H D@r%) PR Y H /(g ) d oD fi
RSy LSS 5 § 90 YL g Y i L 9o i
1 5(1)  60(1) 20~30(1) (1) 292 27.93 0088 0 05907 04385 0
2 5(1)  80(2) 30~40(2)  (2) 411 1391 0.150 02746 0 1.0000 0
3 5(1) 100(3) 40~50(3)  (3) 569 3645 0010  0.6416 09493 0 0
4 152)  60(1) 30~40(2) (3) 537 21.62 0.119 05665 03249 02242 03456
5 15(2) 80 (2) 40~50(3) 8 6.66 29.57 0.089 0.8664 0.6595 0.434 5 0.628 5
6 15(2) 100(3) 20~30(1) 2) 7.24 37.65 0.141 1.0000 1.0000 0.058 1 0.3872
7 25(3)  60(1) 40~50(3)  (2) 411 33.04 0.089 02746 0.8059 04335 04578
8 253)  80(2) 20~30(1) (3) 509  33.34 0.093 05019 08186 04054 05502
9 25(3) 100(3) 30~40(2) (1) 6.65 30.94 0.074 0.8643 0.7173 0.5410 0.3354
K, 0.000  0.268 0.312 0.321
K, 0.454  0.393 0.227 0.282
K; 0.448 0.241 0.362 0.299
R 0.454  0.152 0.135 0.039
w6 HENE JMIAEH o AR B 410 I R HZ A YA 27 1oy AT
Table 6 Analysis of variance ﬁﬁi’[l“], S W&F*H%Yﬁ‘ﬁﬁ&iﬁ_[m’ls], T R
TERIE WmZETO5A AmE P B PR A BT (1) B A 2 VPN R bR o A SERAI T
A 0.406 2 203000 P<0.01 TR, R0 EARR IR WS AL e i i B LT
B 0.039 2 19.500  P<C0.05 JBURE M R E RO i ol oA S S RO
C 0.028 2 14.000 TRTT AR T S AN, 2 [k DLRE A B2 58l
D (%) 0.01 2 TR A R SN o 223 3B, e 2 AT

Foos(2,2)=19.00 Fy0i(2,2)=99.00

B 15 min, $EHE “2.1. 220 2.37 TR J7EEE
FEVR LI SR S T AR B 73 et U R RS
(PfE, S5 T, WL RRY, X T2
KO SRS, SR A S IR I S AR HA AL
H BRGNSy R SRR I &, J0E 1 1EAT
T 45 R AR YE S ik T 22800 5 B
3 g
3.1 IEFRRLRUIEEE

Ageel ZEURIFSY R IR LM BE S AN AT A
A RIS T B K U B, 1 B fd e

x7 WIEREER (0=3)
Table 7 Results of verification (n=3)

RS/ (mgg )

.
Y —amm mmE AERs (0
111120 4.07+0.12 40.71%0.10 49.12+1.33
111121 3.68+0.11 36.11£0.09 57.32+1.55
111122 3.944+0.12 38.92+0.09 55.23+1.49

I B TR (18 S BRI R Bk (10 78 S 7Y (1 S 1 5
FREER T . PRI, Rk B8 24 280 F Bl Bk
PVE I, ASSLE R I EREe R HE  einl iUR
SN MR e E R S TR 0 SN, SRR
SV 1) OB A PR FR b
3.2 MEHIAERNEE

2l S, o AR R BRI E R,
I AFAE EIE F R IR N FH AN 2 4 25 ) 7
JIEAREIS . 280 BRI . AR
6 FH0 LA SR S PR R AT G, DRI S A T
VEAE FRAR BRI 1) [RS8 A — € 5. 1
LA RS BT Ry, SR E IR 2.
L5 T VAR B B B PR, UORAIE 5052 A
TRA7 2, A B A DG SR, A sz
PRAETE 28L&k vk ik
33 HUESMR

IEAZ RIS 5 TR 2 s AT VR, A
TAHCEEVFM S B HERG . B, ARSI VA SR
BRI A BEECHE , AT BB AR 3 i AR R
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