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B OE: O TARETELLEE R I R R R AT R GE . SR O = SO IETE G e WA A L
P2 25 R GUH) B AL, B AR 2 S U R AR £ BR OB ) 46 35 R 75 A0 AVBGEL IR EA TSNP o AT 7L
AT B FLAC TR R R D 3R S R4 200 HGE X (PDL) (R AR ZERREEAD v IR 75 3R I 202 o i i 48
b, W R T AL ARAL T o ARG, 5 5% B ELAMIDE &S DRiA% (PDL Zeta HIAL BRZG 5 W5 . FefEAb 7 i Ae
(=B H M) Al 5% ,FUA5H (ki 80) it 67.86% , BhFLALH (RL —FE800) Al 27.14% fEiE41
HLBE T WL B B R B A, /N 5] P R4 (150.32 0. 33) nm,PDI (0. 131 = 0. 02),Zeta HY
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AR 2 T AR LLEREE P T A AR A
F1.5% ~10.0% , HEARAEIE RKIRURH 09 Ve 48
o100 [7]
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et T R 2 SRR AR M A P B AR A RS, B R T
BARG ZE R 95 R A R B = R
G ER I 0 o A5 ER I, 3458 1 JH P9 48 i b S Ak
BT PR . KHALID 25 BF 58 1 o 1 O i g
(ML) FI& 2R FRREN (SC) MR Z AR I LE P A
FE S Seg K FL A7 30 d J5 , AL Ra e fE K
F 70% . ML MR Z 40K T i A= P A B
33% W] i & T SC MR 2 90k FL 1 A= 9 F) T
(6% ). FrLL, BEEARIRIRT B fae ik, L EiR
R R A TR SRS SR R AR R
FEE,

LA T 24 22 8 S o R L3 T )
B A 395 P 590 1245 90 2 B ) 2 — T ) A A
AR 7], VE Sy — B B i 550, H AT A 20 5T
FHTZ " S MR R L R 5
WA R, ORI AR S I 8
T ARSTHUE K 10 ~ 100 nm 1) O/W BIfCEL, $2
TSRS SR, g Y O IR IR
B FAR 250 A A T . LIAO 251 44
FHEES R AL R ER S T EES N H
IR A M) PR TG LSS 0 T 420 bk U238 i ) BE A
Haif A B LA & 55 1R R R s,
MAO 45" 1L 98% [R5 2 JEURE, g r T [ A
HILLA 2 R G, TR E R0 IR 265, &0
WJG  EW AT AP RT3k 10% o 15 B4 A IR
MR, (F R TR A A v 2 PR M 7 2R A9 1 o

AHIFFY B 1 RN A= 21 K 38 0 O ) £ & U
BRI AL EREN AL, — w7 IRy
EIRAEERE WA R, 55— 05 Wk T R AR
2T ERRS $R R 75 R 0 S J 8 B, W A A, 3
TE T UNE Z RN

1 ARSIk

1.1 RfF 588

FEGG] AR (I R & & 4%,
FIHERE 80 H ), U4 Ky 2E Wy R A PR | 5 iR
TR TR 96% AR . = Z R H
T HONE I P9 L1, 2-p9 R R & T 400
(PEG-400) .2 Z, —. ¥ 800 ( PEG-800) , # 7akizk
A R w) R G S R, [ 25 S e
A RA A 81K,

FHALES : ZEN3600 #I0 K B Y, Malvenrn
Panalytical ; # Syt P , LI Al SRALES A TR A ]

uv-1600 55 7R 43 6 BT, b 55 5 iR AU A B
2] s XW-80A AU TR & 4 , _E ARSI A R
3] s RCZ-8 BRI s th BEAX, b Bt 254 AU Al
A BRZ ] TECNAL F30 7 i3, FEL A
1.2 WNBEZRSEHNE

FHIC/K BV W R 7 B bR, T 4
S RG5O RETHAE 400 ~ 600 nm ZRITHE, 1%
W P15 i 7R 7E 478 nm Zb A W Sk pr) R AT e e
To/K CBERS AR AR 2R ARE A, TiC B AN R A I
HRIEW, ZH MLy ¥ =0.081 1x +
0.090 1, fHXE B R* =0.992 9,
1.2.1 OR[AIA 5 A S A 2L BR 3R v R 5 28 TR
JEE I

FREC 0.5 g W AEZLEREEN, i 2 0m A %
34 2 mL AR CFLAE ] B FLARI 10 mL
EOE T WIEIR A 2 min, R85 ENE IR R R &
LE4% 24 h,7E 5 000 r/min 514 F 5.0 15 min, B
IR ITCOK SRR, 7E 478 nm AR EE
bR E LR RIS R E
1.2.2 WiAEZLBREEMIR TS 2O B R0 e

IR R OR B R IR IR R FLAE — & 51
TR RO R R, MR BT IR R AL
10 wL, #iBE 1 000 %5, 76 478 nm A0 OB, iR
Prbrife th £, T EIRE R AU E . AR A
() IHEIFE R IRE R

S=A,/A, x100 (1)

S HIFE RIIREEH, % A, S — B E) )G
B R I BTiE , mg; A, ERE R WG BT, me.
1.3 FEi{AMHEIE
13,1 AR5 2L A i it

W EAR S5 AT DR — 2D i B L
THAE FLAK R R0 Bl FL AR ) A AR 2 A FL AR T R
FULSER IR IR | T2 a5
FLACFI R o 1:9 2:8 .3:7 4:6.5: 5 injiE
TBE 2 min, SRS NS, WEE S A7 )
rE. W g RERAEHE M ZIREY, 1
200 r/min f# S P FE T INAE] 100 mL /K, S5
FFIESRFL N O, PR | T 2L SR 26
1.3.2 Bzl b ny it

W ETE B LA T i A Bl FL AR DL
H L AR e o B LA 5 Bl 2L Ak 00 4% BR
L (Km) 11 8 ETR A 2 min, F-55 7 AH e 17
Bt A 1:9 2:8 3:7 4:6 .5:5 PWHEIR A 2 min,
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FiREE . B g RAAEW BT EMIRE
1t 200 v/min % S35 FE B HTAZE] 100 mL 7k Hr W
FOFIC R AL TGO, AR % 1 AT LA 9y
%[2210
1.4 th=HERLE

K = JeAH A A 8 25 A L i 45 4
B A L 2 i R BR Km Sy 101,223
1:2.3:2 20130 1 FRECELAL A 5 B FLAL ], PaiE 2
min, JE B — R &9, BOZIR & P KK 5l AH
R 1:9.2:8.3:7.4:6.5:5.6:4.7: 3,
8:2.9: 1 1€ 2 min, JEWLA H HIFL. B 1 g =5
H H fFLAE 200 o/ min 8 5E4EES HANA 100 mL
ZB AR KR IR, FLACROCR 50 2 ik
1,iC F#FLALIE O, (8 71 Origin 8. 0 {21 25 1
AL 1 A 7L Xk, 86 45 41 5 1 23
2 R

x1 AUELZHE
Tab.1 Classification of emulsion grade
FAEG AL A

Emulsification grade Appearance description

A %% Grade A 30 s Z N PREFLIL , AP UL

B % Grade B 75 1 min Z NFLAL, SMILTE

1 1 min Z N7,
HMILE S 1 B A B R

£ 2 min Z LK,
HMILEL B O 35 I AR

A RAFAL AR

C 2% Grade C

D 2% Grade D

E 2% Grade E

1.5 FERBRALTHMRL
L5 1 B AR ko ab

il IR R AL R, BB E R
A (= CBRHMER) 72 ZLC I o i b 5L
A7) 5 B LA LE 9] (Km)) | DAV A BE s LkE
12 PDI P dadn, RH 2 IZ 5 /K09 2 Ak
T E AL J7 -
1.6 REIFM
1.6.1 AMRSIES

FEARIR (4 °C) FETR (25 C) T, g AL
LA . BCE LS &, A 37 C 78 18K i B
100 % , BGE % N3] 200 H el 9 2 1, 38 480
ZRMWM, 2% B BR VS W A YL 8 2 min, JE AR
WA, BRI T, fEB J 45 (TEM) T X1

23
gﬁ[ ]o

2

1.6.2 WML AALIEPERTSE
W5 LA R BT, 1, 1- R -2 IR R
JUk (DPPH) $¢ 1 T P4l 185 P4 23 9 B S8 AL 15 1
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AR ZA Ahr A LRI 7E 500 nm B3 7776 % %
Wl , T REXS DPPH g 7™ A2 6 1% T4, 1 ABTS
I K AE 700 nm B 3T A7 AE RSO, A €0 LA
RIREG =A% T . AR S5 R ] ABTS
B EH 9 B0 R VA B FL AL R 7 R b A Ak
AR 2 & S q NP
1.6.3  {RIMEZYIFST

VAR S 6 2 F AR A s RE A S . R
HhE 25 1 2015 A JRER DUFE 0931 %5 Hh B 5 Bk
W7 7 2%, R AU W (SGF) A Ul s i)
(SIF) FIKAE NI . B IRE & AL iy
HARIRNE R AW A LB, HEA 00 54
HET E S A, W A AR
300 mL,7£0.5.10.20 30 .45 160 min J5 ,BUH 5
mL % A BT, I A SRR R 2 (A . BRI
FIFERRZE 0.22 m (PRI I8, 18] 1. 2 5 JU A3 4F
HEGES
1.6.4 FREtEHE

FEXTIRE R TK , 76 R ADG BT R fi
BEPR IR R s, X 8 1) 1 MR 7 2 TR A 2 BR
HMELEAT AT 3 A PR

(1) B0 250 U E 7 3L 10 L, ffi ] 37
CEE T /KRS 10 mL, #£ 10 000 r/min [ 5%
PFFES L 15 min' >,

(2) BANRFGE ML A T M B B LA X
IR E PR IR RS PR AR R, L3R T ek LR
R SRR 2 A TR A O IRl R R R R
SR RE FBCE AR T O B B A R, IR AR 35
CHI10 em PEE§ T R EE T 2N HL(30 W) F
10 h, 7ETE W R R E R (1.2.3.4.5.6.7,
8.9 F110 h) T, %M 1.2 45 prik i158 L e () 3iF
R Z M A MEL PR Z A,

(3) ST A LR E M A S < B A T 2
mL, B EHCE T 55 CRIREE TARAE, 2052 4.
6.8 .10 h ke THERH 2R AR B 3 S H H R
MR

2 4R

2.1 HEREARTRHHISHEE

JEEIU) - e X T AR £ 3R O R AR R A
A VAR JEE AR LA A B LA R S sk
FURYLE RS I3, DA IA 30k 25 9y 1) de IO ik g
B 1k A L AE A7 AR P 2 M Hh Al e A IR
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B RS FAR  FLAL TR A B 2L AT i 4 A
fif BEANZR 2 o, A6 T 0 28 W Ji AH v, T A 208K
PR IR AR 0 = SR H TR AN B PR
SR A R 85, 3 B b (2.603 5 £0. 1) mg/g,
(2.3375+0.3)mg/g F1(2.332 4 £0.4) mg/g,

F2 TWALHEN OIS RERN T OERE

Tab.2 Solubility of astaxanthin in excipients

of Haematococcus pluvialis powder n =3
Fik P @ﬂm%g_
Tyne Name Saturated solubility/
" (mg/g)
P AN 1.1468 +0. 1
; = O H R 2.3375+0.3
AR R 2.3324 0.4
Oil phase
iRl 1.6027 +0.5
PRl 2.6035 0.1
S i 80 2.6283 0.5
AL 35 20 2.9884 0.2
Emulsifier e .
PEG-40 b E Rl NGl
1,2-]5 % 0.0318 £0.3
_ =R NGy
B Ak . "
| . Tok 15 2.8108 +0.5
Co-emulsifier
PEG400 1.5995 +0.4
PEG-800 2.0019 0.2

FUEH IR R e 20 Fintk iR 80 Hi
fif BE R R, 3 ik 2] 1 (2. 988 4 £0.2) mg/g Fl
(2.628 3 +0.5) mg/g, ti F ki 20 AHXF ki
80 f& FHA, BT LABE RN 80 7 LAk ; BhFL
fe3I R, R R AETCK ZEEHT PEG-800 Hh 4 it i

A A0k (2.810 8 £0.5) mg/g F1(2.001 9 +
0.2)mg/g,
2.2 FERAMREER

HAHASPEFIZL A S R (3R 3) AT, 7EH 1Y
FHE BTS2 Y, = 2 B2 H b R 5 it 35 80 L
RGP R PR BB A i, 1T At 2 A3 AR 5
FUALFIEC A A 2 e A LA PE R g 22 , TR ik %
= TR IR A A, IR 80 A LAk R A E—
HFIE o

2% 4 WA, i 80 5 oK L EERLAR, TE I
B BCEL E Y 22 8, 1 ik i 80 5 PEG-800 Ji{f,
T LB I, B . IR $% PEG-800 1E 4
BFLAEH
2.3 RFHE

Th = JCAH &1 0 g 57 2 B A T 00 B FLAE
X —Fp e fE, = 2B H g . k75 80 A
PEG-800 £ B B IsF LIk & 9 th = JeAH I an &l 1
Jim o B Fm Iz X P 2 A3 A AL L
J7 REETE BRI iR W (0 FLOGTCRL IR, W £ 4y
FIRZIRAETE 1 3 P RCEL IR, K (R 4 2R W
DI AL T3 T B FLI A TR . A5 AR R
B, 0 T LA B /N T 70% F1 = 2 B H i i vk
JERT 30% (il 71, B & FLIBAR R 2 A BRI
MELT AT RUE ), Sk A 3 L RS ki 80
F1 PEG-800 14 Gy B K T 80% W), R 1HI 1 1 /&1,
HFLRCR R A7

®3 FREMAESALFBEHESLR

Tab.3 Compatibility experiment of different oils and surfactants

THAH/ FLAL T FLALZEY 532 Classification of emulsification grades
Oil phase / emulsifier 1:9 2:8 3:7 4:6 5:5
= Z R Mg/ ik 80 Glycerol triacetate / Tween 80 E B A B B
B RRYM/ 175 80 Castor oil / Tween 80 E D C C C
G/ 3R 80 Soybean oil / Tween 80 NE Sz Sz E E

x4 HESREAIAUFMERMESE

Tab.4 Compatibility experiment of oils and mixed surfactants

FLALZEY 532 Classification of emulsification grades

AR/ FALF] Oil phase / emulsifier

1:9 2:8 3:7 4:6 5:5
JE/K Z 1 Anhydrous ethanol D D E E E
B2 ¥ 800 PEG-800 A B C E E

http: //www. shhydxxb. com
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1.00 ¢ ~ . < /Q
0 0.25 0. 50 0.75 1.00

80 Tween80

1 =aE#HENM=THE

Fig.1 Pseudo ternary phase diagram

of blank self- microemulsion

2.4 RUER

B = R H B kiR 80, PEG-800 [ &
FEN 100% , K4 Oh = 0 AH B 25 & 45 A0 52 b LR
R B SRR BT BB TR 23 0 o = R T
5% ~25% ., Km 0.5 ~2.5 %I | = 4%
M )07 T IS i T L B A PO, B iy
10 mL, @i % 5 min -GH57, FMA 2 ¢ W
ALTEREEA, B I 1 h J5ERE, FEAE S 000
r/minf) £ T 850 15 min, RIS A 307 . BUA %
FL10 L, KA RE 1000 £5 24k , 44K s B2 A
E A EL - ERLAE F PDL; FEARSE 1.2 15 75 75 DU
L R, RAEPE R, HKE AR SR
2T LR 5, EAE bR N A4 Ty S A
PSP £ v A BE L b 4% DI, b 31 AH B = A 4% L
(X)), 10076 PR 5 Bl 2% 0006 M9 A9 B Km
(X)) T =R EWAIA .

x5 ERRITE4R

Tab.5 Composition of preparations used in central composition design

Expermental responses and results of central composite design

5 B o I i SR
Serial number Glycerol triacetate/ % Solubility/ (mg/g) Particle size/nm PDI
1 15.00 1.5 2.9334 38.6 0.454
2 15.00 1.5 3.2293 44.03 0.731
3 29.14 1.5 2.7114 72.18 0.635
4 5.00 2.5 3.0567 37.22 0.297
5 15.00 1.5 2.7731 41.04 0.829
6 0.86 1.5 3.1554 33.73 0.161
7 15.00 2.91 3.2540 78.92 0.24
8 25.00 2.5 3.2663 46.66 0.984
9 25.00 0.5 2.5388 182.7 0.28
10 15.00 0.09 2.5758 189.5 0.411
11 15.00 1.5 2.8964 36.71 0.751
12 15.00 1.5 2.3908 28.41 0.734
13 5.00 0.5 1.2577 77 0.283

Xof S 5 F A AT ik 2 U A, LAY
T

YOPMMREE) =1.956 91 +0.0107 85X, +
0.435 70X, (R> =0.461 8, R, =0.354 1) P <
0.05;

Y (Ki4R) = 131. 072 29 + 4. 025 72X, -
144.340 34X, — 2. 406 50X, X, +0.056 766X,” +
46.304 13X,> (R* =0.978 3,R2;, =0.962 9) P <
0.000 1;

Y (PDI) = 0. 0957 49 + 0. 0288 80X, +
0.287 78X, +0. 017 250X, X, — 1. 260 88 x 10 —

http: //www. shhydxxb. com

3X,7 0. 162 34X,> (R =0. 746 4,Ridj =565 2)
P <0.05;

BT, RAUT P ERT 0.05, HIXE T4l
RIEKPARE, “RZ IS S5 R B
Design-Expert Z{F2x il B i it SL 54 R i =4k
RV TAT I

1P 2a Al A1, B il AR LG A4 5 T, T A= 4T
RO PN 2R P iR S T T, 8 o i 2
18 il RE Ho ) — 5 I, R T R VA R B
Kon (S 187 3 4 70/ By 2 TR0 335 44 790 ) L ) 39 o 484
s & 2b mPEL 2 Km =2.5 i, 885 XK A el
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FUALJE FRPRLAR B AR 71 2 8 38 i i) sl s
AT . A LR 25% i), Km AR/ kAR
R, RIVRUREAR R /NI 55, o 42 1 b A ) EE 491
AREA R T L0l AR HL 4 —%E i, R

X 3.5 g 200

£ 3.0 S 150

~ N

5 25 ‘@ 100
— 2.0 5

o 15 < 90
2 10 S0
[=] ~

e &

® 25 o o 25
% 1.0 o 1° ®

Km  0.55  =zZmHmE

Triacetin

(a)

HARAPRACKEE Km (930, S BLEm/N G 5K
% & 2e af LIFHH, SlAR EE By 25%
Km AR, WS 9 PDI AR K, Xt ik 7O =
TSR AR EE P A B R

£ 4R $PDI

Triacetin Triacetin

2 AR RI{ZRAN PDI fNE R E
Fig.2 Response surface graph of solubility, particle size and PDI

R $L 5 7 . = 4R R0 T B 255 43 B
W, FE S0 91 B A AR 24 1 K/INRIURL AR Sy J 0]
i S AL A ( = ZBR HMER ) - FRTTs v
Ak 80) = B 2% i I M 5 ( PEG-800) =
5:67.86:27.14 01 X, =5,X, =2.5,

DIR 2R 225 ok kg PDI /N A ik
SR BRIE MR R Al T A 3 0 B i
LA TR RS, S50 T (R 5 S W01 I 2 235 R
WLZE 6, BIHE bR B ORiA2 A0 PDI A i 22 24 45
/1N, 2R BRSONE TR DU A A5 21 Y B2 A R i R
o

®6 TNESKREMLER

Tab.6 Predicted values and the experimental results

. TR SEBRE
b Pfrj(;({l)ijc{ted Exifi/]r—n{enta_l 2z

Index Bias/ %

values values

I

Solubility/ (me/g) 3.100 09 3.0567 £0.23  -1.339
#i4% Particle size/nm 51.088 7 50.32 +0.33 -1.505
£ ER % PDI 0.129 104 0.131 £0.02 —1.469

2.5 RETMER
2.5.1 SMREES

FEARIR (4 C) T, HIMFLER, A&, I
BERA A EER (25 C) T, AR K
UF MR R IR, 4 B L e 40 VT 25 18 K
i e 100 f%5 )5, v S B A AW IR fE5
SIHEBE(TEM) TS, 25 R UL 3, & 3 Al 5,
HIMFLEZE KRG 2 R/ERIE, KN4, 3

M Z [ JORG % , BiA2 K/NE 50 nm 72 Ay

SR o

3 REXRAREINENRREERE
Fig.3 TEM results of astaxanthin self-

microemulsion

2.5.2  IRIMBEZSIIESY

FRAE 1.2 45 J7 300 22 W AR 21 8R4 Hh R
RS E, aHE ik, WK 4, IFERAET
KT B L R IR R AR K P R AR R
20 min B3EE] T 67% iy , AE N T B WA A T
W ) R 1R AE 20 min B, 430 GK F] T
83.61% F171.33% , XKW A L o A 2R =
AR 2T BRI HP R R 7 R
2.5.3 HAWMILRREESEE

S AL B2 G, R ANWE S B A
DVFUITE, CE 4 b, DTTETH R, SR ELRTLT
WA 25, BT ZMER T K, 76 CRERI
SRR AR IR 4 T Sk . &6
R T B FALRECR IR R RN E MR

http: //www. shhydxxb. com



946 ISR VNI B 30 %

90
%0 /——4—0\\
70 :::::: : :::::::::

60

50 —=— H3F#.0K) Self-microemulsion (Water)
—e— HMFA. N LH) Self-microemulsion (SIF)
40 —a— AL EREEN (N L BW) HP(SGF)

—v— R EREE (N L8 HP (SIF)
30 —o— HMHA. ANLB#) Self-microemulsion (SGF)

Wi, JoHFLACERE R (LB i s IR ) X5
SR H SO, AR R AE S AN T I B AR
Pho FAMRIRST 10 h )5, A 25 52% 1HRE R 5k
B T A FLAL IR R B0 R ROR B, S5 A
JEVE I, IR R R N 81 1% . X5

TR - TORBRA E A -7 R S Wi il a5 S
TEE fe JIN TR AR IR SR AR R T 3R A 8K B A
ZTIL . BT R TR 55 C AR R MR

ZRBEHZE Cumulative dissolution rate/%

B AR AN BR R R 22 A, 725 10 /NI i8R 75 2R Ay 20
%%&ﬂg 76 3% E EE%?%B%@TW?U87 61% o 100 10 20 30 40 50 60

TR MR RAERT 2 h TR i, 5 S0k B[ Time/min
[27 IE[ISIERNERE S 4 IRERAMAIIT RN
3 e (HP) oo 2

Fig.4 In vitro dissolution curves of astaxanthin

A AR & AN O N =g =W S = W N /i from microemulsion and Haematococcus

T T I I S 2 R AR W T, AT LA pluvialis powde (HP)
(a) LAY (b) HJE (c) BG4 h
Before centrifugation After centrifugation 4 hours after centrifugation

5 MEEORIERAIE

Fig.5 Comparison of photos before and after accelerated centrifugation

—=— H%F. Self-microemulsion 1057 _ : ;
1 = HFER{REZ Astaxanthin retention rate
00 —e— TR IRER HP E —e— FHAEBRZE Free radical scavenging rate
g - 100
2 90 5
£ g 9
S 80 =
*5 : 90
% 70 2
o= S 85
=
% 60 N
é‘é § 80
50 E
x
o F s o
tme/min B 1A Time/min
E6 BILIIRERNEIIBEENIN E7 BREIFHEERESS CTH

REBENTAMBAEBRENTL
Fig.7 Changes of astaxanthin retention rate and free
radical scavenging rate in self-microemulsion at 55 °C

Fig.6 Effect of ultraviolet light stability

on self-emulsifying astaxanthin
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Preparation of Haematococcus pluvialis powder self-microemulsion
containing astaxanthin and in vitro evaluation

LI Xueyan', WANG Junwen', YI Jinyu', HUANG Yingying' , ZHANG Chaoyan'*** WU Wenhui'?***
(1. College of Food Sciences & Technology, Shanghai Ocean Univercity,Shanghai 210306, China ;2. National R&D Branch
Center for Freshwater Aquatic Products Processing Technology, Shanghai 201306, China;3. Shanghai Engineering Research
Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China;4. Laboratory of Quality and Safety Risk
Assessment for Aquatic Product on Storage and Preservation , Ministry of Agriculture and Rural Affairs, Shanghai 201306,
China)

Abstract: In order to improve the dissolution of astaxanthin from Haematococcus pluvialis powder, a self-
emulsifying drug delivery system was used. The pseudo ternary phase diagram method was used to screen the
best composition of the liquid self-emulsifying drug delivery system, and the unextracted Haematococcus
pluvialis powder was used to prepare astaxanthin-containing self-microemulsion, and to conduct in wvitro
evaluation. Taking oil phase, emulsifier, and co-emulsifier dosage as influencing factors, average particle
size, polydispersity index (PDI), and drug loading of astaxanthin in Haematococcus pluvialis powder as
evaluation indicators, response surface methodology was used to optimize the prescription. Then, the
appearance, particle size, PDI, Zeta potential, drug loading, and dissolution of the self-microemulsion were
investigated. The best prescription is oil phase ( glyceryl triacetate) dosage of 5% , emulsifier ( Tween 80)
dosage of 67.86% , and co-emulsifier ( polyethylene glycol 800) dosage of 27. 14% . Under the transmission
electron microscope, it was observed that the microemulsion was distributed in a spherical shape with uniform
size. The average particle size was (50.32 +0.33) nm, PDI (0. 113 £0.02), the Zeta potential was
(-14.6 £0.06) mV, and the astaxanthin drug loading was (3.06 £0.23) mg/g. The self-microemulsion
of Haematococcus pluvialis powder containing astaxanthin was simple to prepare, which increased the solubility
of astaxanthin in water, and was conducive to gastrointestinal absorption. The system has good stability and
has broad application prospects in food and drug industry.

Key words: astaxanthin; Haematococcus pluvialis powder; self-microemulsion; pseudo ternary phase

diagram; in vitro evaluation; response surface methodology
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