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Preparation and characterization of salidroside phospholipid complex
in Rhodiola crenulota
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Abstract: Objective To prepare salidroside (SAD) phospholipid complex in Rhodiola crenulota and search for its optimum
preparation and characterization. Methods Taking the ratio of salidroside and phospholipid as index, the factors that might affect the
combination percentage of SAD with PLC (SAD-PLC) were investigated, separately. At the same time, UV, FT-IR, and XRD
microscope analysis techniques were used to analyze the structure of SAD phospholipid complex. Results In the optimum
preparation process of SAD-PLC, tetrahydrofuran was used as reaction solvent, the weight ratio of SAD to phospholipid was 1 : 4, and
the total concentration of SAD and PLC in the reaction solvent was 10 mg/mL, the reaction temperature was 20 ‘C. Conclusion The
reaction ratio, concentration of SAD, and reaction time have geater impact on the formation of phospholipid complex, and the reaction
temperature also has some impact. Chemical changes do not occur in the formation process, but the phospholipid complex is different
with the simple physical mixtures.
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Table 1 Design and results of Lo(3%) orthogonal test of
preparation of SAD-PLC

RS A BIC ClmgmL™? D@RE) H85%%
1 1:1() 20(1) 5(1) (1) 24.214+0.08
2 1:1(1)40(Q2) 10 (2) (2) 46.48+0.49
3 1:1(1)60(3) 30 (3) (3) 13.3240.04
4 1:3(2)20(1) 10 (2) (3) 97.34+0.31
5 1:3(2) 40(2) 30 (3) (1) 87.174+0.24
6 1:3(2) 60(3) 5() (2) 97.144+0.12
7 1:4(3) 20(1) 30(3) (2) 96.09+0.06
8 1:4(3)40(2 5(1) (3) 95.63+0.34
9 1:4(3)60(@3) 10 (2) (1) 97.00+0.35
Ky 84.0 217.6 216.9 208.4
K, 2816 2293 240.8 239.7
Ks 288.7 2074 196.6 206.2
R 2047 219 44.2 335

xk2 HENW
Table 2 Analysis of variance
WK R IA HHE FAH BH
A 8999.807 2 38.446 P<<0.05
B 80.060 2 0.342
C 326.327 2 1.394
D (%) 234.087 2

F0_05(2, 2) =19.00 F0_01(2, 2) =99.00

SRS BERRMBERILE A 10 4, VRN 40 °C,
S N B A 10 mg/mL.
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RUERBEEAEY. WREEEDH N (9824
0.15) %. (98.44+0.21) %. (98.78+0.48) %, It
SRR BV T2 T, B6% K5,
EIML, TERE.
26 WHIEESMHIRIE
2.6.1 HAF (UV) 3 BLL R AL S R AT
N AW oy s T W, AT RN .
SR 1. B UV b g, LSORTFRIZL SR
TR R AW RIS EARARL, B KRR 7R
275 nm, {HIEOGRE IR NEE, 3 ROaxX —I S R A
Al g K BRI Ry S e R PR AE T
B A A
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Fig. 1 UV absorption spectra of SAD (A) and SAD-PLC (B)
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Fig. 2 IR absorption spectra of SAD-PLC (A), SAD (B),
physical mixture of SAD with PLC (C), and phospholipid (D)
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17 DSC 43#7, LLEHI A S, 1R Pk
ANFEN, HFGE R 20.0 mL/min, 50 Ny, H#E

JGH4 30~300 C, iR WK 3. Lise RS
YIEIRA WM RE S m S B2 50 R RS I (1)
TRV LISt RTFSBEIERNE AYE, FRREEE
(RIS TR S ARS8 SR A4k o SR DRI AT 82 bl T TR
IR R AR, AR KRS T RE
WG, BT HASRIT . Wl KA SRR
Y BIRS W) 1 2 # M AT AN R R A A .

A

- B

e o

//—\_/_/ B ——— D

50 100 150 200 250 300
EIC

3 ASXERENHA (A). I=SXEHMEESY B). ¥
HESY (C) FIXS A (D) Ay DSC &

Fig. 3 Overlaid DSC spectra of SAD (A), SAD-PLC (B),
physical mixture of SAD with PLC (C), and phospholipid (D)
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Fig. 4 XRD spectra of physical mixture of SAD with PLC
(A), SAD (B), phosphoalipid (C), and SAD-PLC (D)
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FEIEERE- /K R G I BEA AT IN 1) 4 8 he
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SORHBEIR S S, 70l OE ¥Rl OK
WAD, BOE . FERBI 10 mL 4 5 IEEE
VAR AN TR pH B B 7K QEFRERAD, # T 50
mL B =M, =il T E THRGHETRER 8h
Ja, B B EESERE AR 2 B0 T, B0 (3000
r/min) 5 min, 2 H 0.45 pm JEgELE, B 1 mL
CLYEMCT RO, % “2.27 WU mlEATIE . v
B K 2 e 2 50 LMK 2 i R A= (Za e
SR o (R0 2 — 2 A1 7K T (R 2 ) 25 ) A 7K A
PRI, S5 3. 4. 14 3l 40 pH i RT4L
SRR KT BE R BOEMAR K, B pH {EH
RELFRATEMRLEAL N AR 4 W ABEIE B G YxT
TSR AL 1 I v ARV A AT 7K 70 P 2%
HAT e i, pH AR BEIG 5257 10 Rt K 23 Tl &
HOEmAK, BENIR 5 (E pH 6.0.7.4 VR B it .
3 it
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Table 3 Apparent partition coefficient of SAD in octanol-
water system (n = 3)

oH pl(mg-mL ™) TN K 5y
IEEREA JKAH fic 7 4
3.6 0.44+0.78 0.64+0.17 0.69+0.87
45 0.41+0.54 0.67+1.02 0.62+1.27
6.0 0.26+1.24 0.82+1.54 0.32+1.35
7.4 0.16+0.38 0.92+0.87 0.18+0.62

x4 AFRXEWEESYEEFE- KRFEHHRW MK
SEFRE (n=3)

Table 4 Apparent partition coefficient of SAD-PLC in
octanol/water system (n = 3)

oH i pl(mg-mL™ FEUIHIK 53
IE AR KA [

3.6 0.55+0.15 0.49£0.78 1.11£0.57

4.5 0.51£0.74 0.53*+1.54 0.96+1.20

6.0 0.53+£2.41 0.51%£1.57 1.03+1.87

74 0.60£0.67 0.44£0.45 1.38+0.58
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