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Table 1 Determination of lumbrukinase and its hydro- LSD ¥ 12
lysates in four processed earthworms Table 2 LSD Test of lumbrukinase and its hydrolysates
by trace-tracking analysis (x+s) in four species of processed earthworms
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Enrichment process of syringopicroside in Folium Syringae Oblatae with macroporous resin
LIU Xin', GAO Yue-juan?, WANG Jian-ming?, XU Gui-jun?, XUE Hong-mei*
(1. College of Pharmacy, Zhejiang University, Hangzhou 310058, China; 2. Academy of Traditional Chinese Medicine,
Heilongjiang University of Traditional Chinese Medicine, Harbin 150040, China)
Abstract: Objective To study the optimal conditions and parameters for the enrichment process of
syringopicroside in Folium Syringae Oblatae with macroporous resin. Methods With the enrichment
degree of syringopicroside as an index, the analytical method of HPLC was developed, AB-8 resin was
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selected as the medium for purification of syringopicroside on the basis of comparing six kinds of

macroporous resin’s adsorption and separation performances, and the optimal conditions of the enrichment

process were investigated. Results The optimal conditions were that the extract of Folium Syringae

Oblatae was extracted by water and condensed by alcohol precipitation taking AB-8 resin column as
adsorbent, the resin was washed by 4 BV of distilled water to remove impurity and 5 BV of 50% ethanol to

elute syringae. Conclusion
way to research new medicine delivery system.

The process is an effective method to enrich syringopicroside and provide a

Key words: Folium Syringae Oblatae; enrichment; syringopicroside; macroporous resin

TEHAARBRBEYE T F Syringa oblata
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Table 1 Characteristic parameter of resins

WEAS B# HKRER/(m2g!) AB/nm FLE/(mL-g?)

X-5 et 500~ 600 29~30  1.20~1.24
D-101 detk#: 500~550 100~110

AB-8 Bk 480~520 13~14  0.73~0.77
HPD400 Hif#: 550 80

HPD500 ## 500~ 600 40~50

NKA-1 #&# 160~ 200 14.5~15.5 0. 62~0. 66
2 FEE4R

2.1 THEHFWHPLC :iilz

2.1.1 MEBEFBEOHZ - BERRTESENR
RER CERMP MPBARHBREZAE. B
57,8018 69.5 pg/mL B &H.

2.1.2 RMEKHEE BEERR69.5 pg/mL T
HEEHMBRABEBEL mL F10 mL B4, AR sH
ER LA SIHEIE RS W, 7 190~600 nm #
FTEEKAM ERERTHFEHE22] nm LH—
TR MO, 8L E 221 nm BRI B

2.1.3 @iEEHERFEGEMME: Diamonsil (TM)
Co i 1 £E (200 mm X 4. 6 mm,5 pum) ; F 3048 ; FF Bg-
7K (40 ¢ 60) ;B H & . 1. 0 mL/min; K 8 J . 221
nm; & 25 CoELﬁ@a%%#‘F’ﬁ#il 0pL,
TEHEEX BB R E 6 R 22. 358 min,Eieigi
BREUTEHEETFTEMAMET 2 500, %8R
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Fig.1 HPLC Chromatograms of syringopicroside reference substance (A), crude drugs (B), and resin eluant (C)
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2.1.4 REEXRELE . FEFER6.5pug/mL TEHEE
X B G B 2.5.5.10.15,20 pL #H#E, B 2
B RUHRE RN AR, B BB ME R A AR,
i@, B—HX  HBAFBHIY=2.79X10° X —
8.23X10%r=0.999 9. EREZHTHEHE
0.173 75~1.39 ng 5RERERFHREXE.
2.1.5 HEERAR - HFERR6.5 ng/mL THEH
% BRSPS 10 pL, A R AR A AN,
ES5K, TEHEEHEEBAAMENRSD X1.63%.,
2.1.6 EAHERR FERRE—HALEHHIE
BeBEWE 5 4, Bl mL,Z&E EiRGIEAG T #E 10
PLMETEEERERARIE HETESHFR
BWRE 4 RIRSD X2.02%.

2.1.7 BEHKE: BUFE— /KL %R BE % R
W4 5F0.2.4.8.12,24 h ZRHEREI0 oL, E L
REEEGETHE. GREA.UWRTELTR
EAR T 8L ,RSD H1.42%.

2.1.8 MERKERR.FIEERRETEHELE
47. 3% TONZBH%BBETEES B, ER. MA
TEEFWVRESER, FSRE KB, #FENE,
HETEHSHNOERRE,ERHRSD H2.66 %.
2.2 TEMRRBPTEETFNNE. TEHEY
B, a5l 16 FRF/KRE2 h, m12 FER K
Z1h, B, AHER KFEFT2g £H /oL, L
BESHENTOY, B4 h, BREENKELE
R, MABKAZE 0.5 g £2/mL, fEX KGR
. HERRELZABBSoL, MRBRKES T
50mL B+, 0.45 pm B FLIE AR 3B i, B #E 10
L, e, GRRBBRFTEHEEFNRERENR
16.4 mg/mL.

2.3 KABKRIETOESEE FHIEH 5%

ZERH 24 h,FEo R, P 950 BB, BB
WML Z WA ER AN ZEREREKER
I:3RAMAEHAEM FARLIEAE
200~400 nm &by LA 95 % Z. B R = I3 L, AR R
S, BARIEKGEELE. &R,
HErWigeH4 BV K95% Z B2 BV/h
2 6 S » 3 P 2 1 K DL R R e 2 5 R 4
BV #95%HCI % # 8% 2~4 h, 342 BV/h B Hi &
AR IR TS R A B K DA o B pH B
g1 A4 BV #92%NaOH BB ¥ 2~4 h, 3L
2 BV /h #3338 R, T PR AR 1B K DA LR 3
E¥ZEpH EH .
2.4 BEEHBERARMANKES  EREM

& B # AB-8, D-101, X-5. NKA- I , HPD400,
HPD500 B K FLIR B B, 3 EA MK N E .
RELS g, BEFEEEHP,MA 30 mL T Fr- 28
i&vﬁﬁﬁ%# 100 r/mlnygﬁ%ﬁ:?ﬁg 24 h, 3§
SO HERRBAKERWNERORER, SHER,
MM Z B B4 K (50,50,40.40 mL), KB & T, &
BRAFREEEFEE TS50 mL 2P, ¥ & %H
BEHRABPTEET O RBKE  TERME HR
B8 5 B BE A 30 mL 95% Z.B¥, fH B iR % 28
100 r/min, EBEH TR 24 h B R T, F ¥
BREFEHETSOnL BRP . METHEETHER
B OEREE, SRAEKL

BB = (CoV,—C\V,)/ (CoVo) X100%

B HE=C,V,/(C.V,—C\V,)X100%

RC R LBEBR P ERA T HEREKE,V, Bt
RRBHERC ARERF BERS N AREE.V, R
HBAEBRC, AR BRSO ERRE.V, hREEK
#%#.

®2 RELEBBIENRENRR
Table 2 Adsorption and desorption
of different types of resins
%8 BB/ % wHE/ %

AB-8 95. 54 92. 47

D-101 91.12 97.14

X-5 90. 35 85.59

NKA-1 39. 86 47. 84

HPD400 97.70 82. 65

HPD500 95. 05 83.28

A] 8, AB-8 Bl A FL K B 4% AR A IR A R AR R R
HYBRE . EEWEREEES R, EFABSHK
LR EATEETEHE.

2.5 WAEMREEEBRR

2.5.1 WRBHERLHH & ERRIRE AL B
RETHABSHKILRMHIES c EFRERRE
b A 40 mL REREREN T EHERHE
¥ ,100 r/min, 4§ F 25.40.50 CE£ A4 TFTEBRY
24 h, MERMAEHERTTEETNRRIKE,
HERKHE, SHRHERE, LA 3,

qg = (C;—OW/W

g KR BB, Co.C 4351 X W8 B T 0 8 B S 46 5 0 o
FTEEHORBKEV N R GEEW 8
RR.

BEE MR P T FEH R B R E A m, B8
B B B AT K, S TR AR EHE, R iR
4 Langmiur RSB B, ZUBRYPTES
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Fig.3 Adsorption curve of syringopicroside
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RBASE KBREH FRHE.
2.5.2 BETFHREXNEHNER . ATREFHNE
EEBRBFHBEKRD, FAERKER. TEE
HHE @R ARERND, BRSERZE KM
HEMAAAES, NEREHEMBRK, hRRAE
SR B, LB ANCL A R, BB FIRkE
MTHEEHRMBOE . HEHKRREHLLE
BETHAB-8 BAABMMAIGS ¢, ETRERE
W, MA 50 mL §THFZH 1. 64 mg/mL 4R
> A NaCl %5 NaCl 3 & 4 %)% 0.5.1.0.1. 5,
2.0.2.5 moL/L {8 R k% 24 h, V45 1T # IR
e, HEFRESRHBNXRLE4,
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Fig. 4 Effect of salt ion strength on adsorption

ARERLEEFHROFE, ERABRMBKIERT
EEHNORMBAFEM TEZRE THRTEMAME
BEIR B P Y R 9 7 R B T R R B SF 48 1) O B 1
W#B. T-IRENEBEFRORMEETEER.
2.5.3  3hA R B 2R Qo o 4R ) 9 1 4 HE R R L
Tisb IR T AB-8 BB IE 15 g, M H B4 (30
emX1.3 em) , & THEH 4.1 mg/mL KKK
300 mL P42 BV/h @3 % 54, 8 5 mL lE—K,
MEREBPTEEENREREE, 25 SRH
HE£R . K5 3h A1 0 0R B X 49t A R 95 06 2 BRBE AR . M
B HEMERASRAGHAR, RES, TTUE

oM TFREBRPTEEERBERER LHBE
BIRENS5%AT,15 g AB-8 B AE AT 403 5 5 HE 4k
Bl bR, LR 471.5 mg THEEH,SABEA
R BB K31 43 mg/g (MY TF3.84 g £2/g WA .
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Fig.5 Leakage curve of extract on AB-8 resin
2.6 WIRAERS B SR EHFRBLEIH
BETAB-8 BATLMIE 4 4, B 15 g W EH
(30emX1.3em) , HFTEHEEH 4.1 mg/mL Bt
B L2 BV/h E# 20 mL , 421 %% Bt 30 min, 55/ 4
BV 181K ¥t 2 el B0 SR B8 R B (Molish [z )
BAtE, 2+ 51/ 5 BV 30% Z 8,5 BV 50 Z 8,5 BV
70%Z®,5 BV 90% Z Bt kB & 1 mL/min,
SRR BB, € AT 250 mL BT, B8, A
0.45 pm PRFLIB IR AT , FF LD B, B EE BE WL, WY
ETESHRBERE IEBREZERLRET0%
LEBREBRBRE BT KUL . BREPTH
EHRBWRBERR, BT LAERET0% B R BB .
%3 ZBERSUHBRBHRALE
Table 3 Effect of eluate on desorption with different
concentration of ethanol
ZRERAIK/% THEH/(mg-mLY)  REER/Y
30 0.22 26. 83
50 0.76 92.68
70 0.81 98.78
90 0. 65 80. 24

2.7 BEBAAREE R AB-8 B kA% M
fB15¢, MEHERMBMRBEN LHER, RHT
EHRBRAE.RERARBKGEELFA, BR0KZHE
P 2 BV/h fEk B & Be R, 25 mL 4 — i i
0. LA U BB AR 19 4 B e R ) R R v AR, LI
6. AT AL SR AARNBRIBEMBK,70% 28
125 mL(YFS5S BVRBRBEBERMB TELHL
BAGRT 2.

2.8 ITEZBIE-HBMAB-8 AW 3 4,80
15, MEHSEHMEREH LR LR, LR
BV Z1B/KB®EEZR, BHS5 BV 70%Z B, i
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Fig. 6 Desorption curve of extract on AB-8 resin
ERRA . EAEFI00mL BEP . METEEHN
FERE RAR . EERESH TR BFERE.S
RRAEBEEY NS 2, TELEBHBSEN
19. 920 BUERBEAE YR 2. 714 g, TEEHHRE
SBRAT.6% . WIRERI.STX . HHBEN
238%.
3 itig

AL AR B8t 25 (6] 5 4 2 B v VR B 1 B B
EZER . ALBRMNAEFBREEE, EBRIERE D-
101.X-5) . $ Rkt (AB-8) . 1% # (HPD400) fl i
(NKA- 1 \HPD500)4 & 8t 8 i) K L % B} 48} B itk 47
BAERM-HRIEE, SR BH R AB-8 B AH
HPD400, HPD500 % ##f fig Xt T 7 3 ¥ # WK ff Bt 8¢
K XRHFTHEEL TFHERENFERTEZE

10 25 50

MEERTHAR XHYr FEHERBKAR—
TE BRI R K AR T B R AR ISR .

hELEERRYHHIERHENEERE,
THETMNSFEEN,FHATHRILBEKY
W HE R B 7EFLARAE A B o % i B TR B 2 B b 3 D A
BA. BEREHEAT , REEAATBAN TR
% , fNTHPD400.HPD500.X-5 B g iRk p B HE K,
EHREBEREFARE AERTIE. BRI
BRRX, BB R F 2L, AT B AR i R B
%4 T R4, InAB-8 F1D-101 . HPD400,HPD500 &
WigH LR ERMIE. Bt FD-101 BRIEHILE
T KT AB-8, Atk Kt & & FF T K. HPD400,
HPD500 B# e th T L2 K, W B s FE MK, T 2L
AB8BREHPTEHEHERR.

ZLEFR . WIEHRMENRORE . LRE
B IARURESBYRNBAUREFZAERE
iE. BRYEAB-8 BIWISHR . L RERALEY
EE RHEBX.STFHER.BRAFPTEFEHRR
HCRABENIERG TREBREL=HKR.
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