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Quality evaluation of Coicis Semen oil nanoparticles
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ABSTRACT: AIM To evaluate the quality of Coicis Semen oil nanoparticles. METHODS The nanoparticles

had their morphologies check under transmission electron microscope, and their particle sizes and Zeta potentials

were determined by nanoparticle size analyzer. TLC was applied to identifying the characteristic constituents, GC

was used for determining the contents of methyl oleate and methyl linoleate, the methyl esterification products of un-

stable oleic acid and linoleic acid through which the contents of oleic acid and linoleic acid were obtained after cal-

culation. And ultra performance liquid chromatography-mass spectrometry (UPLC-MS) was adopted in the quanti-

tative determination of glycerol trioleate. RESULTS The prepared nanoparticles were round and smooth with uni-
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form size and good dispersion performance, whose average particle size was (193.3 £0.8) nm, and average Zeta

potential was — (34.40 +£5.82) mV. The clear TLC spots proved the strong specificity of the test. Methyl oleate ,

methyl linoleate and glycerol trioleate showed good linear relationships within the ranges of 0.025 2 -
0.806 4 mg/mL, 0.021 3 - 0.680 3 mg/mL and 0.142 0 - 15.62 pg/mL, whose average recoveries were

97.18% (RSD =1.13% ), 100.9%

(RSD =0.71% ) and 100. 8%

(RSD =1.84% ), respectively. CON-

CLUSION This simple and accurate method can be used for the quality control of Coicis Semen oil nanoparticles.
KEY WORDS: Coicis Semen oil nanoparticles; oleic acid; linoleic acid; glycerol trioleate ; TLC; GC; UPLC-MS

ARASBHAE P 300 0 BRI R BT Coicis
Semen JEAREAE FrO G BRI 2y, RS IR
Hyoag A 2G4, Im PR C 9 T4 G5 BG
I7, WBESERRE SR DI Re e B B Ay, H
HTARBEFARASBAWGRE . J6 R A AL RN
2 PR 98 R D5k M B B BT L U
TR ZFRR N R N sy IR R . YR . A% iR iR
&), Hrhwymmg S A mEGE, o E =
Be & A w ]k 87% LA b, QR s H ik =i
malE

KAL) ERRR e e, A
AR RNE, AMURBIR R RIL, IEK 25
TEVR S PRI R, 30 BEXY i 244 Bl o0 1 245 o) il 2%
THA (AUC) FIHERF=W (1), BERS
PR R 0 AR S R U A e
W SR ARRESFB A, 45 A 9UKRRRR T,
IR O R KB A 25 2 g8, el 455
Rl T A YRS . et . AR
RIAMRZIELRBAY (PLGA) ™ I B I 40,3
258, TR GUORRL T, PRS2 EtE, R
AR B TR 11 3% 7 poloxamer1881°1 | A F1] T
REW S BOMGARLE . R T B ORI &
PUTIMAKRL Y BT s AR e Pk, AR SE SR AT 5 i e
FIREYORRLITERS:, R BE {0 e HoAR A2 4
1 M Zeta M7, 57 TLC ¥R, GC &
Sy BT MR 5 WM R A 1, DL ERH
TH =M R e R S R AR B35BTk (UPLC-MS)
Be, TS IR A ST P AL S IR AR
1 UE5REG
L1 ME  Agilent 6890N <A (A% (6 E % HE
R AT, BE Agilent 6890N S JCHE B 1L As
W#s (FID) . 3% TAERG; Waters 55 50K AH £
Tk = H PO AT BT R A, PCE PO TR AL . H
i H S Egs  AEIRAR . BB R IR . MassLynx
V4. 1 a3 T /Eu (25 E Waters 23 7)) ;3 Nicomp™
380ZLS gk wr BEAL (S PSS A H]); H-7650 i
1964

B ( HA Hitachi AW]) 5 XS 205 +J5432—.
AR2140 Ji5r 2 —HF R (MFE-FEA 240 1
A PR 7 ) Milli-Q 4l 7Kk £ (36 [E Millipore
UNCIDR

1.2 &Kz H =R E (5 111692-
201002) . WyMER B (5 111625-200502) | 3
B (b5 111750-201102 ) | S R (it =
111622-201203) | jHifE (L2 111621-201004) %
M (P EE 2SR E IR 5 TR FF S X IR
i (£HE Fluka AF]) o KRR EE (BT T 5]
[ Eg ] ARRAA, fits 29412, & (& =
99.5% ); EEATM (JTIMNGW S EMARA
A, b5 HS-120902) , EEAMARRL (il &
BB RILR-HECMREEY S E Ui T
PHR-Z BE, § A P, R poloxamer]88 43
T A, FE— 7 i R B KA HLAE R A K
M, HEE, eI RANUE, BRERR T, KRR
7R, BO%T, RIS, 45 20130719, 20130726,
20130806) , HIEE, LNER@AIEL (FEE Merck />
A Wi, BB OEA; AKoymatik, HAb
A R o Hr

2 FEE%R

2.1 BAWR BCEE MUKk R, 28K
M RIS A5 A, T TR AN L, 2. 0% BRI
e, BRI TR, BOAES B SR T 1) IE
Ao R, BEMAUORRIE AR, R,
K/NBIEY, S EVERE AT, AKRL 2 [R) B AR ToZb
i, WEL,

2.2 KfRH B Teta WAz AT BGER Ak
KOG, ZRIBKIG— 8RR, e kAR A
o 25 W, 2 FH KR k42 R (182.3 +
3.1) nm, FEUgikeih (193.3 £0.8) nm,
ZorEAREC (PDI) By, R A AT, F
Y Zeta A K - (34.40 £5.82) mV, BN ERE
EMRL, K2,

2.3 TLC %3] BCEBIMAKRAL0.15 g, 2 mL
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Fig. 1 Transmission electron microscope images
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Fig. 2 Nanoparticle size distribution images

LIEM#, AhEE (60 ~90 C) MR, HIR
0.5 mL, GIFAMEZE, 1ER9RRHEL B
WP 0. 1 g, 2 mL A iMEEARR, 1E R
AR IA ;. SO IhAER . b —ImERRR . &
THOGT S 35 B, A T R BB 1 mL I R
21.75 mg., H i =0 R Fg 40.48 mg. {7
40.75 mg PRI, AE R BEAR VW BOG R H
=R TR 39.9 mg, R 40.6 mg, A7 i ik
2mL % f#, ®OARR 1 mL & OH O = 0 R R
19.95 mg, WFiHI R 20. 30 mg (IR 5 %5 BRI
I 25 ) 2 I 149 2 1 A R 9 2 X R T o
g (i EZG ) 2010 4ER—EB B 5% VI B i 4w,
WEIBOG RS, L BT IR S WA 2 ul, A

TR —rEE G RN L, LAl - 28R £ 8- vk
MR (25:5: 1) NIRRT, Buh, i, mid
0.5% 7 W BT IR O B2 W, T 105 C gy
5 min, EEIMDEAT (365 nm) TARH. 4%, fH
T T S 0 IR LR AR B B L, A R B
OHEHERT, FAYEX I, WA 3.

G507 89

Lo Ho=ahmems 2. Walme 3. IRAXEGY 40 T
XS 5. BAMEXTER 6. JBUR 7 -~9. 3 Hitgikh:
1. glycerol trioleate 2. linoleic acid 3. mixed reference sub-
stance 4. Coicis Semen oil reference substance 5. negative con-
trol 6. raw material 7 ~9. three batches of nanoparticles
TE: i TmARTE TLC ERYY RO LB ™, 2 HoAlb i Y
BIR, BORRRE
B3 TLC &itME
Fig.3 TLC chromatogram

2.4 wmgL TihEAH TN E
2.4.1 a4k  Agilent DB-WAX F 40 45 #&
(30 m x0.25 mm x0.25 pm) ; S (N,) KR
£ 1.0 mL/min; 25 MR R 300 mL/min; & X
PR 30 mL/min; AR & 45 mL/min;
fill s FID, & B 250 °C; #EAE HREE 220 C; i
Fedg 1opl; srm b de, vtk 10 0 15 A
190 C,
2.4.2 XS E S ORI I R R
25.20 mg., WM HEE 21. 26 mg, & T 5 mL 8
t, @B ITRBE R ZIE, 5, HIE 1 mL
5.040 mg IR HER . 4. 252 mg IR HH R AY
W, Bnfs,
2.4.3 NFREWAE A BOKE, IR T R X IR
50.80 mg, T 10 mL &)fit, AOEMIFMER
ZIFE, WA 1 mL 5 5. 080 mg /K7 IR P B N bR
w, BfS,
2.4.4 ML EERNTA R ERBCE B I
KHKLO. 1 g, 2 mL ZJiEMAE, Al 3 K, &
1965
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W2 mL, GIFAMEZE, BT 50 mL BB,
40 CoKkir P R A =1, 1 0.05% 2, 6-—
AT X F 3 ) DO e M 1 mL 5%, 5% $Ri
B 2 mL, 80 C/KIFIIAL 2.5 h, K, BA
20 mL HEERE 5 mLS% AL EH I IR 2 I e %
BB, VERBOF AR ZE B, 5 mL IEC kK
PREEAEHL, IECKEEB AR 4 mL2% Bk iR S 4 7%
Wy —H2IERXE T, &R, rBUECKZ, KZ
FIHIECRARMIR, Bk 5 mL, {IFEC ki
B, &F 50 mL BB T, 60 CoKiEH s
WA+, RN ETTE, CEERE 1 mL &
T, A 40 wL NARES TR, SUimBERZIE, 7
A1, B,

2.4.5  FIPEXTRE S AT A RS B PR IR
{2 YRR 0.1 g, i “2.4.47 BRIk
BaE, WIS,

2.4.6 LREMAE  BORER P EE. IR g X
FEIAMRAS 200 Wb, BT 5 mL ST, AR
W 200 pL, EOiHREEZIRE, BN IRAG XTI 5
VSR o 53 W B X6 B | YRS T B AR,
WA 1 pl, fE “2.4.17 BEGERTIE, &
PR o 5 0 oy B8 58 4, BIMEXTRRTE T, W
Kl 4,

2.4.7 EERELR BT ESEREG S, %8
B R, HEME “2.4.17 W5
T e A R R SRR R, AN HOR
e & R (S/N > 10), W45 il iR T BR 4
5.040 pg/mL, SEIMERHITR A 4. 252 pg/mL.
2.4.8 AMEXRRELE EHWIBOHIRTEE .
Fige FH 1 X B U R 45 25, 50, 100, 200, 400,
800 pL, T 5 mL &HiH, MIANARE K200 wL,
AR RZIE, AR EGXT IR . IR
1L, EASAHEIESONE, DI 5 ARy
WETRIAR LA PNA AR (), X6 R 7 Joi 2 A 5 Ay A
AtR (X)) ZeiflbndEmZe, 15 E 7 RE 53 0 ATl iR
FIfiS VY =8.144 4X —1.230 0 x 10 > (r=0.999 6) .
Wil PR S Y =7.692 2X —2.790 0 x 10 ° (r =
0.999 8), B 4> W 4E 0.025 2 ~ 0.806 4.
0.021 3 ~0. 680 3 mg/mL JEFEIN S RIFHIZLIECHR
2.4.9 MEEmERE  WFEEA X ESER, JF
FE6 Wk, AR G . bR H g S K e B e
TR LLE RSD 435 4 0. 28% | 0.29% , FRHI{L
i A R RS
2.4.10 FoE kAL
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C. AT JL A 2 9

L KIRWEE 2. WhERHEE 3. MR Bk

1. glycerol trioleate 2. methyl oleate 3. methyl linoleate
B4 SHEEIEE
Fig.4 GC chromatograms

BE, T0.2.4,6, 8, 12, 24 h i, A5
fiz RSD 24 2.22% , ViR RSD 4 2.02% , FHft
IR 24 h MRS e T R AT

2.4.11 HEEMIRAE R BRI B g KRR
0.1g, 64y, #& “2.4.47 T FIrEH 40K 5
VW, AR “2.4.17 TGS TFIE, WEEY
AR (n=6) 470 IMIR 1.933 mg/g (RSD =
2.21% ), WilR 1.272 mg/g (RSD = 2.49% ),
T ZI R EE R

2,412 JRERDEERIRES RS ARG ER 5 IR
A O R — S S I AR R 50 mg, 26
0y, 43 50 OKE & m A X BB i (il R W R
5.040 mg/mL., IV ji1 B8 B Mg 4.252 mg/mL), %
“2.4.47 TRkl A A, fE 2.4 17
T S I, IR, SR L,
2.4.13 FESEARNE AEERBGEE MK
K3y, WY 100 mg, #& “2.4.47 IRy ikl
HHER AW, 7E “2.4.17 Wi SR A
1% H i 5 T R R R 1 2 A i, T 505 3 v
B, HE AT, SR 0E2,
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R 1 HERFREFNEHER PR MR RIXWER (n=6)
Tab.1 Results of recovery tests for methyl oleate and
methyl linoleate (n =6)

HORe i/ J5AT B/ AR/ DGR I/ P2y RSD/

By mg mg mg mg % W% %

WERHEE 50.5  0.103  0.101 0.201 97.21 97.18 1.13

50.2  0.103 0.101 0.199 95.66

50.0 0.102 0.101 0.201 98.47

50.4 0102 0.101 0.19  96.60

50.1 0.104 0.101 0.201 96.73

50.5 0.102 0.101 0.201 98.40
Wi 505 0.068 0.106 0.175  100.4 100.9 0.72
PR 502 0,069 0.106 0.175 99.75

50.0 0.067 0.106 0.174 101.4

50.4 0.068 0.106 0.175 100.9

501 0.068 0.106 0.175 100.9

50.5 0.067 0.106 0.174 101.8
A = N g e =

1 3

Hrp, W, AR PR & A, W, IR
P& AR, M, MR BRAEXT 7 B, M, i
FRARXS 701 B, My D9 iR H BR AR 701 Bt
M, R ERARRS 73 o o

R2 HEBMIHRSBFEMNEER (n=3)
Tab.2 Determination results of the contents of oleic acid
and linolcic acid (n =3)
Mg/ P/ RS/ Wi/ FHEME/ RSD/

Elin=2
(mgog™") (mgg™) % (mg-g™) (mgeg™") %
20130719 1.927 1.924 0.32 1.263 1.259 0.32

1.928 1.259
1.917 1.255

20130726 1.918 1.907  0.54 1.250 1.244 0.88
1. 906 1.251
1. 898 1.231

20130806 1. 964 1.927  L.71  1.253 1.253 1.02
1.908 1. 266
1.907 1.241

2.5 HimIZihHEREAH T T

2.5.1 XPREEEWETA KB =i
BEXFHESL 7.1 mg, BT 50 mL &, RN
fif OF # B = 2R, B, I E 1 mL ¥
0. 142 0 mgHh = yMERBE AW, BI1S

2.5.2 MHLSERPIHIES  FEEFREYKHRL 10 mg,
BT 10 mL g, MAK-ZIE-FNE (0.5 :
1:1) 2mL, #E (500 W, 40 kHz) 1 min, 0.1%
RIS WA R ZI B, 17 000 v/min 2.0, B EVE
W, 0.22 pm GEALUEBEIELE, RIfS.

2.5.3  FAYEXTRESVA W AT A R A AR OB T
{73has A 9KR 10 mg, %2 “2.5.27 IR 7k

£, Bpfg,

2.5.4  RGuE AL
2.5.4.1 {ajE%fF Acquity UPLC BEH C,, faiH:

(2.1 mm x 100 mm, 1.7 um); f£§4E VanGuard
BEH C#f (2.1 mm x5 mm, 1.7 pwm) ; WShAH A
N EE-2 B2 K 2= pH 3 /9 0. 1% H R ¥ 1)
(19:19:2), B AHSNEE, WELLHSS - 45; &
U 0.3 mL/min; FEJR 45 C
2.5.4.2 BB mBIEE IR, EETHEY
X (ESIT )5 B 7R & 100 C; F 4% f Ik
2.8 kV; HEFLHE 15 V; AUAMKFR A S0 L/h; i
BRI SRR 650 L/h, IRE 350 °C 5 RlH#EIS T
#(CID) HLH 30 V, £ il (MRM) , H]
TER T ES TR R m/z 902. 8—603. 2,
2.5.4.3 BIFEMERLE RS RIS R R
KERPEXT B 5w, 1A UPLC-MS £5§%4%
WM o 255, ZI7TEEREA RO Fa b e i Hh =
MERER, T EEITEX BEC T, WAL S

1

*El X%T BRBE/%
8
bt
:
-1§ /min
0 1 2 3 4 5 6 7 8 9
AT SR
AHRTEREE/% 1
100 i

WA IO
OCOOOOOOOOOO

................. #/min
0 1 2 3 4 ] 6 7 8 9
B. i i
HAXTHRBE/%
3
§ —————————

C. B X i 5t i

L Hih=hRRng
1. glycerol trioleate

S Hil\=mERERESREEN (MRM) E

Fig. 5 Multiple reaction monitoring ( MRM ) chromato-
grams of glycerol trioleate
2.5.5 ERREE M 2.5 17 TR AR

Wi, e EMRGRE R, HERE ©2.5.47
T 3% 4R REAR T H E I SRR, F R
ERR(S/N > 10), 48 H o = e
“~14.20 ng/mL,

1967
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2.5.6 LMXRFE KHWHR “2.5.17 T
Xt HE S 0. 010, 0.075, 0.225, 0.355., 0.500
0.710, 1.10 mL, # T 10 mL &M, 0.1% H iR
WM BERZ B, 155 0.142 0, 1.065, 3.195,
5.041, 7.100, 10.08 . 15.62 wg/mL Xf H8 5k
e “2.5.47 TR JrRARAE, 10 s Ak g g T A
DAUH M =M mR MR o it vk B2 M B AR AR (X)), I T AR
FAERR (Y) bRl 2, 154k RE U7 R
Y=1.054 1 x10°X +1.072 3 x10*> (r=0.999 4),
FHH M = IR EE7E 0. 142 0 ~ 15. 62 pg/mL 5 [F
N RAFIEME LR

2.5.7 KWL HUS. 041 pg/mL X R
W, 6 “2.5.47 W35 50T &gk be 6 i, W
R H M = Ih R BRI R AE RSD hy 1.40% , FREALUES

R R
2.5.8 fR@tkilse  HCE Ul R, 1

“2.5.47 Wik &M, T 02,4, 8, 12,
24 Wil s, A5 H b = I R R 0% T L RSD
2.06% , FHIHERIETAE 24 h WEENME R 47
2.5.9 HEMWRKE HFE—HGKKZ 10 mg,
64y, i “2.5.27 TR gl R AT,
FE“2.5.47 TGS SR, AT HIh = WA
BFYI& A 4.040 mg/g, RSDIH (n=6) N
1.83% , FIZIIEEL MR
2.5.10  finkERMCRIRES RS EFRECH 0 = Ih AR R
THBCHMGRR. S mg, KEMAM, . &
(80% . 100% . 120% ) 3 Fift 7K ~F- % X fE i 345 WA
Bk 3 oy, He “2.5.27 TR )74 ik
W, fF “2.5.47 WiaiER T, A DR
R, ERNLE 3,

#£3 HBZHBENEEKERBRER (n=9)

Tab.3 Results of recovery tests for glycerol trioleate (n =

9)
Frefi/ AR/ AR/ AR/ R/ SE¥EL RSD/
mg ng ug ng % /% %

5.05 20.38 17.75 39.11 105.6
5.05 21.42  17.75 39.42 101.4
5.10 21.55 17.75 39.00 98.28
5.15 21.48 22.01 43.79 101.4
5.10 21.28 22.01 43.49 100.9 100.9 2.06
5.15 21.53 22.01 43.35 99.15
5.10 21.25 26.27 47.86 101.2
5.05 21.32  26.27 47.44 99.43
5.10 21.19  26.27 47.55 100.3

2.5 11 RS EARIME  REE RIS HA ARk
10 mg, #% “2.5.27 T F J7 ¥ ) o5 A il i,
1968

15 “2.5.47 TEOGE AT 5 H I =i ns S A
o FURILE 4,

F4 HU=ZHBRESAEVEER (n=3)
Tab.4 Determination results of the content of glycerol tri-

oleate (n =3)

Hh =R R T/
= o B RSD/%
(mg-g™') (mg-g™)
20130719 4.035 3.991 0.99
3.978
3.959
20130726 4.170 4.174 0.13
4.172
4.180
20130806 4.167 4.115 1.93
4.024
4.154

3 g

3.1 TLC &% 7Efbla @ wnrab st i
TUK-ZIE-5HEE (0.5:1:1) MEEHOIE
IRERER, RIS T AR EE MR, R RCR
BT, BRI — W i, TLC L Fgh Kok
() 2 AT Hh =M e . T IM R A PEXT B (3
FRY U B0 EL B, SRRSO RN BRAR, WK i
B, ARSI HE S g, B LA A T k-
LR OTE-VKBRTR (255 1) AJEITH| ., SLERss
TR, AR ] £ AR P B ARRAE B B k) 2
ROy REEA TLC FRAE AR Ak

3.2 GC kot ARYEGURRLZG G B S Il
PERL, BT GC ik I e M N B (TR
WAMER & A i, BT AE AR AR B, SN v e
b, WEmREES . WL AR S A 2=, IR
MR . WIS AR, [, AT AMmEBEIED
Jot XoF G RE AL B S0, R B A Y ik Ak 2R 2% o
b W RUE MERG . A AN, W E T HP-S AR
PEEAIEFE (30 m x0.32 mm x0.25 um) Fl DB-
WAX BB HE (30 m x0.25 mm x0.25 pum)
X B S BRI R L /3 1 oy B se i, R IR)E
FE 190 CHEMR N, PR 4 A1 o BEAR 53 8
MBI HERVE I AR, AT 538 il
(IRE MR L 43 iA B R 4745, i HUIRARBE

3.3 UPLC-MS 541 G4 AORL 24 8504 4338 103
g = EES A A E A H I = IR AR S, 2
HR SRR R B R BRE RSy, BRI PR
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