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Abstract: MCTs is an important component of fat emulsion for special medical purposes (FESMP), and
palm kernel oil is the natural food source of MCTs. In order to develop palm kernel oil based FESMP, the oil
phase formula of the emulsion was designed according to the General Rules of Formula Food for Special
Medical Use and the Reference Dietary Nutrient Intake of Chinese Residents, and the fatty acid composition
was analyzed. The preparation process of fat emulsion was optimized by Zeta potential and particle size, the
stability was evaluated and the effect on serum lipid was studied in mice. The results showed that the ratio of
n—6 to n-3 in oil phase was 5.16+0.05; Step-by-step emulsification method was adopted, and the optimal
emulsification process parameters were as follows: emulsification speed of 10 000 r/min, emulsification time
of 20 min, and emulsification temperature of 50 °C. The initial emulsion was homogenized by high pressure
homogenizer at 50 MPa for three times and autoclaved at 121 °C for 10 min, and the product quality was
stable. The results of animal experiments showed that the fatty acid balanced emulsion could significantly
reduce the content of Triglycerides (TG) in serum of mice (P<0.01), and reduce the content of Total
cholesterol (TC) in serum (P<0.01). It can also reduce the Low-density lipoprotein cholesterol, LDL-C
content (P<0.05) and increase the content of High-density lipoprotein cholesterol (HDL-C) (P<0.01).
Therefore, it has a certain significance for regulating the level of blood lipid.

Key words: medium chain triglycerides; palm kernel oil; fatty acid equilibrium; emulsification process; fat
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emulsion for special medical purposes; regulating blood lipid

BV B — U A A Y SO, B IR S
XTI IRIG T BAA B X, RRAS Y B AR
BIRRAS L Al AR At | A e I K
PR, [RIE ARG SR B R . R
F e R PIRBE T KU, M D BT 2% 45U
FRIA R 22 & 7 B 5 ( Food for Special Medical
Purpose, fAjFK FSMP ) I AR N 95 L &
BT HZ P 2R T2 M
Wk fig . AR R ALEURE PRI S N E R R
SR B I RRIR AT 2, L 10 T A S S T
i, WATE R AR BRI PR E FR I 45 5 T Bt
a5 T TR E R R IR E A, A
BRI B, FESERE T EmMmIEse
BRI M=K, FeERI T En 244
REW . A B MK G YA E R R AL 0
. B O TR R I B B 4L
At LAZLAE . SR A5 JEORHR 45, TENR DR 1Y
i 28 W T A e — 2 A

4 H I = B8 ( Medium chain triglycerides,
MCTs ) 246 & 8~12 ABJE T rh ey, K
SRAEAETFREMA 3 . BT im Sy AL
EREE A Rz —, SRS DR H W EE AH
[, MCTs 43Fit/, KAgHEBEED, 58 A K
TG . R R h (Palm kernel oil,

PKO ), HIAFHEA RPN, & & ks
HERR A SRR, o AAEARIER (C12:0) /4
R HEA T TR 2E LI 44%U ), R b H ol = g
ISR EYIRIR, bt i, R kLR
PRI o L RTA SR b A 3o A T o ) )
ol Wik, B —e iR CRTF R T,

HAi, FSMP 7= B8 LU R FRAR R &
=S 40.4%, WAL G 49.6%!,
W& FSMP 7= 5 fff FH AT JGTE SEAT ROKBRAE, 3k
RIS (8, & FSMP 193 FRIAle ) A s
P CHRRIR B2 2 AR EC 7 Bl ) ). FSMP fiff & 22
SR A B B L ot R S A G RN OF
S TR I AR EE AR D LI R, A TR Pk
PR, I i S Wi g A LX) LY I A8 2
1 #MRlER=E
1.1 R

FRREATIH . £0AERF . S RRAFI . ZEAERFI
RITRRSE R . i s Pa% Hith = (MCTs oil )
(Zhfhe ), BARE®R (TC) Mlikil & . i
TR O RHE A R A W 5 KRS OPBERR . 9 R (25
g ). BRI ( B ) ARRZAF; Microlipid
ML S5 EAE AN H] s BRI R FF R AR A -
I SRR A R A AL H =R (TG )
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e H A R ENAEY TR /DU HATRAL, BRI LA EXT IR FLIR Zeta HL

HENEEE (LDL) ELISA ik#|& . /N B & E
JE®# H (HDL) ELISA Bfl & : iR R}
HAWRAF

fa@FE SPF LA/ (26+2) g 40 H, Mtk
e deE R L LR S YRR G BRA T s B dEfs
TR S ARRR TRIRY . VLR8P IR B 25 4 9 TR A PR
TUEA A AR P2 VF AL HIE : 34 HIE 20190 01008 ),
1.2 NE5i&%

FE28 pH it . HE53/02 pq 2 7K 43I 5 A .
AB135-S i o0 K1 MEREE-FE R 2400 ( F
¥ VA BRZS 7] 3 NanoZS90 T /R ST KA BE 43 Hr X -
i [E 5 /R SC/NF] 3 Multiskan Spextrum  FFFR{Y |
Multifuge XR 1 @@ REOHL: FEBKHERE}
¥ (hE) AT ; Eurostar 40 digital %k i
AR . T18 M A KL 18 IKA A H];
EEY AL, R R BALA R AW s DV K
JEIE: REME) AR Agilent 7890B UM (1%
WNERS: 24t (E£E) ARAF; Direct-Pure
Geniel0 Zli/KAL: i RAEYRHEA RAF
1.3 REWHE
1.3.1  JhAH %

P BRIV THIC 7 Lo R AR R0l . Z0AE KT
SEIRRAFI . ZEAERFIN . ARIT RS KF I A A& R A
M5 MCTs oil IRA¥I5I1E A iAH
1.3.2 FeBE s FLIH % T2

HT T BB B 2 5 Tk A i FLAL ORI T 3L
ST KA B FLACRCRES, R s K S R B A
sz, S B HHERLE 2 000 r/min
SAFTFHFE 1 min b, IR IR A IR AH
H, AR IN A K AR AT R, e R A
DK R R R RRE RN =LA R T, =
SHIRS)E BT R AR e — e LA L 3L
PRI | FLALE [R] 55 1 T it — 28 2L A3 B9 7L

W1 FLI 28 8 Fe 3 B HLAE — %€ R 0 N 34 B 4K
UK, VEHE 5 P2 1R R K TR A5 B I i 0 L VR
PEAT A R RGN B A MRS 5
1.3.3 AT 2%
1.3.3.1  FLAEEE  wESESKIIL R E
30 °C. FLALmFE] 30 min, 43> HI7EFLALE EE 6 000,
8 000, 10 000, 12 000 X 14 000 r/min {25/ T

(AT

1.3.3.2  FLAGERM] 3% & e ol A 3L 2L Ak
10 000 r/min, FLALIEEE 30 °C, 4357 FL AL AT ]
10, 20. 30, 40 J 50 min ¥ 550F T %1734k
AR FLAG IS (B X B 5 LI Zeta HAA7 B 520
1333 FLAGWR AR 3 E s SRR A
10 000 r/min., FLALEHE] 30 min, 435076 FLAL IR BE
20, 30, 40, 50, 60 & 70 °CHy&AFFittralik,
BB R FLAL IR BE X B i L Zeta LA H 52
1334 FAATZERRE 7FRHERiRKRS
LA AT eSS, eI T2 &4, IE
LR FKFFIEIT R 1R,

F1 EXRBERKTER

Table 1 Factors and coding level of experimental design

K A FUEEEE/(/min) B FLALHIE/min - C FLALIREE/C
1 10 000 20 30
2 12 000 30 40
3 14000 40 50

1.3.4 @ EB A

S A SCIRY 0 0 R R 38 S ML )
25 MPa Fil 50 MPa 54 T X B AL AL J5 91 FLIR
PR, AR I A kAR R AR R B
FLIR 1) 8 FE 3 o 24
1.3.5 K A0 E

SRR SCERU MY R R K O 2
= NG 105 LB T K B AL B, AR TE 121 °C,
IFEIA 300 5. 10, 15, 20 min 5544 F K HRCR
1.3.6  FE il

F IR T2 55 A RR R B T SR A, 43
BIFEIRE (4.062.0) °C. (25.0£2.0) °C. (40.0+
20) °C, M RH #°8 60%+10%55 14 F i E —
SERTRG , 57 5 ke rERY,
1.3.7  BEMmR 4L i

K GB5009.168—2016 Xif i AH K 45 12 i i
FLIBRE S UEAT R I R 2H B i 22
1.3.8 KR sE

SR D IR SCHR KL E 53 A ASOGT Rig 1075 2L R i
HEATRAR I AE , BT KAE R 43 8 B A i
FBE 100 %5, IRAIRBORESEATIN Y, AR
SEATINAE 3 Ko
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1.3.9  Zeta HLAZIE

W5 B W LI 22 8 KRR R 100 £, RIS
IR SCAR AL JE S M A RE FLIE Zeta HULOZPY, A3
FEIEEE 3K,
1.3.10  sh¥iksricit

e 8 JAIR SPF Zulfetk EEH/INRL 40 H 35
PEMRESR 7 d )5, ARICIFERRE, BENLS N AL, 4
8 H, kb EE RS EMN (hHEERES
6/ ) (2016), BN AR HER H A 5 h 25~30 g/d,
[l i 2 % b [ s R SRR AR 42 g/d™, iz
FHE FEA A s 5 /N B &5 H IR A
o, WEAGRI R, A SR R
Fedh (Microlipid 7L ) XFHRZE, [RAS i &
25 PO IR (S e REiRRL ), sk 2 Pos . s
ISR 30 d JFARE, HRBREUM, SRARA&kETT
ML S H = (TG). EIHREEE (TC) PhAAK
W e I (LDL-C ). /5% B g 2 (1 ME
2 (HDL-C) $845B9IE o

x2 ZUHVESHEHBENERSHASHERBEANEWR
Table 2 The daily fat intake of experimental animals
compared with that of adults

R D N 1 I £/ =15 1 A =

Hed i) e mA md HERE
NPRyS——
hw\jmﬁﬂﬁ% 36.5 25 30 42 42
At g/60kg d
RIS Y& 1R

7.5 51 62 8.6 8.6
BEAE g/kegd (fii%)

ESARE B AR RIR I S 5%, 25 IR/
BHOBHEREAN 6.2,

* Basis for estimation: The fat content of normal maintenance

diet was 5%, and the average daily intake of mice in blank control
group was about 6.2 g.

1.4 HESH

K H Excel 2010 il GraphPad Prism 8.0 3 {43
ARG b, A e B 4R P P (=
PrifEfin 2 (SD) Rom.
2 HRESN
2.1 HHEAERAER 4A Y

DL CRRIR B2 2 T e 7 £ il ) ) € [ i B
BEERRZSHERAR) MMKEY | EFRFEN
W5 45 S AR AT AT i 10 T 340 4 R ARk BE g
WiFL# ( PKO based fat emulsion for special medical

purposes PKO-FESMP ) 7=yl 7 seit . s
RESERZSEHAR) P@Y, BREH
R B 1 i R 15 AHESE L I AR iR ( SFA ) -
PO TR 5 R ( MUFA )+ Z2 AN M0 FITBR 5 iR
(PUFA) =1:1:1, PUFA H', C18:2 (n-6)
5C18:3 (n-3) WIERH (4~6) : 1,

FEIR 5 2 TS 0 J7 12 ol 1 B 07 A T 3 A TR
GG, A SRR . LAk
TERRFFIM . ZEAEREI . AT RS I 55 25 o
HEAIIM LA S MCTs oil, 5 4% JFURHIG 5 R 2 W,
SEATIMAREC 7 L it I i I v A A 7
FR AL BT IR, 255N 3 FiR .,

I AERRM, A7 il A SFA. MUFA |
PUFA (5 H20 518 32.09%+0.06%, 33.84%+0.06%,
33.99+0.09%, PUFA " n—6 5 n-3 WA N
5.16%+0.05, f1 &5 MR EFR RSB ALK,
22 HAKIZMK

R % g U P L TR0 Rk L R LR, 3L
T2 R AR FLRTIN T/ S5 AR . Zeta HLA
(B0 R /N AR 28 AR 20T R 1 22 i) A L
71, IWIHEHURLF A B 5| & AR R A, #hta
S B 0 23 () 457 B [ FH B 1k LR 2 b 2L
HIE, IR PLIR R SE TR Y AR YL
HINK Zeta HLAV 40 X B & FLIBOBRES E , BF5E R
AFLR A ALE R T 30 mV (Bl Zeta B> +
30 mV ) B REASHE A 2 8 00 e T O B 1k L 2
BEPY, HA B B R E RO ARG Lo
AT LA, GRORLEE 43 B A3 R A il 4%
v, OREE TR EOR . L RET R FLAREE SRS
PEXFFLAL IS A Y Zeta B {H BYFZMA , 7E SRR
i 1 A L S R S o e I o B
2.2.1 FUALHEEEXS Zeta H 7 26 X5 B 50

FUAEREXT Zeta HBLAVAEXHEAFEIUNE 1 PR,
FLALEE FE M 6 000 r/min 3 i1 %] 10 000 r/min, Zeta
F, o7 266 0 BH S 24 LA B2 3K ) 12 000 r/min
i, Zeta HLAV 4 XHE R B KAE (35.50£1.77 ) mV,
FLAL TR B ARSI K, Zeta LAV 26X IGA T [
FLALEE N 6 000 r/min F1 8 000 r/min B FE i Y
Zeta UL XHE T 30 mV, FRUABEHFLK 42
R, HEAAHA], ZLALH AL IR F] 10 000 r/min
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R 3 ERHIM=ih B RS B FL it 48 BE R B8 48 AL
Table 3 Fatty acid composition in formulated PKO-FSMP samples
e 7 SR JRE — : S
MIRIT RS ZEAENFIN M RAF I AW e AR MCTs oil
C6:0 - - - - 0.24+0.01 - 0.01+0.01
C8:0 - - - - 3.04+0.63 48.49+0.36 8.92+0.24
C10:0 - - - - 3.14+0.06 40.03+0.30 7.42+0.25
Cl12:0 - - - - 40.58+1.07 0.10+0.00 3.88+0.11
Cl4:0 - 0.06+0.00 - 0.12+0.00 14.38+0.15 - 1.26+0.01
Cl6:0 4.97+0.05 7.22+0.11 7.00+0.06 8.08+0.11 10.07+0.02 - 5.44+0.08
CI8:0 1.60+0.03 3.53+0.10 4.33+0.15 2.33+0.06 2.14+0.02 - 2.02+0.06
C18 : In9 54.68+0.30 24.13+0.50 19.34+0.30 10.46+0.18 14.17+0.07 - 28.07+0.54
C18 : 2n6 19.19+0.26 56.30+0.78 15.43+0.03 70.10+0.88 2.37+0.01 - 28.20+0.28
C18 : 3n3 8.57+0.23 0.10+0.00 48.27+0.71 0.25+0.00 - - 5.46+0.01
C20:0 0.64+0.01 0.25+0.01 - 0.35+0.01 0.11+0.00 - 0.33+0.01
C20:1 1.15+0.01 0.14+0.01 - 0.20+0.00 0.10+0.01 - 0.46+0.01
C22:0 0.33+0.01 0.72+0.03 0.15+0.00 0.25+0.01 - - 0.32+0.01
C24:0 0.14+0.01 0.22+0.01 0.10+0.01 0.12+0.01 0.05+0.00 - 0.12+0.00
C24:1 0.20+0.01 — - 0.14+0.00 - - 0.08+0.00
SFAs 2.45+0.01 3.94+0.06 0.42+0.02 0.84+0.01 6.44+0.15 18.00+0.12 32.09+0.06
WAl MUFAs 22.47+0.10 7.61£0.12 0.96+0.04 1.44£0.01 1.35£0.01 - 33.84+0.06
PUFAs 9.62+0.17 12.94+0.19 3.54+0.07 7.68+0.04 0.21£0.01 - 33.99+0.09
T - FORMETRMR, KA.
Note: — means below the detection limit, not detected.
2. o3 b 45 FLA 10505 FEL 3 54 20~40 miin,
@ 30+
Bl Z3s I S S
= 151 g 30 L i/l,/'\n———n
.%] 10+ §J 25
S st & ?2 i
0 ' : ' ! y 2ol
6000 8000 10000 12000 14000 £ 10
FLAL3H BE/(r/min) N (5) C . . . .
B 1 SLLHRERT Zet 8 AR AN O e
Fig.1 Effect of emulsification speed on the absolute

value of Zeta potential
E: AP R R ZREE (P<0.05),
Note: The data with different letters show significant differences (P
<0.05).

DL BB, Zeta EAIEXHERIRT 30 mv, FKUHL
iR R 5] FoE vk, Rk, e AL E R
FEl &7 10 000~14 000 r/min.
2.2.2  FUALIFAIN; Zeta H 037 48 S A 507
FLALH B X Zeta HL A3 266 XoHE A RZ M AN A 2 B
~, BEFULEETE] 10 min 7, HABFL LAY Zeta
B 48 X (T 30 mV, 24 FLALAF M 10 min
H4Im#| 30 min B, Zeta HLAZZE XS BH B3, FL
fEisHE] 353 30 min B, Zeta HE A 48 X 15 ) e K
{H (34.70+0.75) mV, FLILEFEI4RELIE N, Zeta
HL O, 2 X0 (2 0T B, FLALES ] A 40 min 3
JnE] 50 min, Zeta B ZEXFEARLA K KL,

2 FLLRHEIRS Zeta B34 3T {E A2
Fig.2 Effect of emulsification time on the absolute
value of Zeta potential

E: ARFRAEIERRZEREE (P<0.05),
Note: The data with different letters show significant differences (P
<0.05).

223 FUALIRIEXS Zeta HL A7 45 %) 8 19 5% 0
FUAL IR EE X} Zeta HL A 4 X5 (8 F4 20 40 18] 3
N, TEREFACEE RS, Zeta AL XHE S
MAETHEE FRENGES ., AR 20 °C BTt
£ 40 °C, Zeta MAQIZEXHEM WHIN, FLAGEE
h 40 °CHY, Zeta HLA 48 X {E 14 3 KM (36.63+
1.49) mV, FLILIREALETF R, Zeta HLA L6
TR A, s 5k — 2 Ak ) D5 DXL AT 2 P T Bl
HAACEE TR, FURR TPy B
FU, TR ) E R HERAE N, Zeta HLAE
S NHEIE K A R Ak ST, — 5 KA
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(ARG BEREAR A1 B3 Sl in ), ol 0 ) il 18 5
HOEVIRESS N i N R I ¥ s e O oS A
A ViR Tk R A, S B0 R ST AR ]
HLfr /b, WL U8, WRTHIRIER S Z,
SEVPEREARC T, B T7EFLILIRE 20 °CHY Zeta HLfE
HXHE N 29.2 mV, HARFLEE T Zeta L
Y XHES T 30 mV, BIL, B 2L A0 i
FE N 30~50 °C,

@35 E//‘b/‘\]i————l\f
= 30

W
T

O 1 1 1 | | Il

20 30 40 50 60 70

FLALIEE/°C
3 AWIBEI Zeta LI E MR
Fig.3 Effect of emulsification temperature on the
absolute value of Zeta potential

HE: AFTF R R R Z R EH (P<0.05),
Note: The data with different letters show significant differences (P
<0.05).

224 ExAE

& 4 R RWEEKNTLUEL, Ll Zeta
ML LB o PR R bR, SR T AL AL T2
HE W ERWF N B>C>4, It &xMHE7
BiC34,, BIFLALHE 10 000 r/min, FLALHFE] 20 min,
FACIREE 50 °Co FEM AT 055 05 105 LR &
23t WA A Zeta H AL 48 XHE S (8 K
(38.72+0.20 ) mV, Mg TIEZ I i fEH A
B1C345, HILHHIE BICAy HE MM FAT 2.

F4 ANTEEZRE

Table 4 Orthogonal design for optimization of
emulsification process

HEKE 4 B C  D(Z%)) Zeta H {748 % {5 /mV
1 1 1 1 1 35.67+0.35
2 1 2 2 2 32.56+0.20
3 1 3 3 3 33.33+0.33
4 2 1 2 3 33.42+0.10
5 2 2 3 1 33.14+0.15
6 2 3 1 2 33.35+0.93
7 3 1 3 2 38.68+0.20
8 3 2 1 3 28.71+0.81
9 3 3 2 1 33.36+0.39
K;  33.853 35923 32.577 34.057

K, 33.303 31.470 33.113 34.863
K; 33.583 33.347 35.050 31.820
R 0.550 4.453 2473 3.043

Je Wi FLE FLAL T 2 IE 25 7 2= ik 5
Fiios, 45 2R 26 B 2L AR B 18] R 3L AL IR BE 1Y 22 S5 AE
0=0.05 7K b #R 2 i 2

x5 AHEHW (a=0.05)

Table 5 Analysis of variance for orthogonal experiment

% W27 A% FLt  FIRAE BEk
A R 0.454 2 1.000  19.000
FLALET 7] 29.993 2 66.064  19.000 *
FLACTREE 10.156 2 22370 19.000 *
TR 0.450 2

23 EEYMREEERELGHRE

1 105 LW F #0722 AN FoE 19 ZLOR o ik
R, KA R /NFURLAR 53 A Bl T FLIRAR R R E
PR, FLRRARMN, A, AR TIRRR
Rl R, A S LR DR B e
Ja s e 4 i 1 T A5 e i B i L ROk A% R /N
IR FIm AR R R ZL AL R 28, UK ELAb . SR
PR Fe Kl T4 R, DOk MR 4545,
AR 5 2LV % 389 J5 B K B %A o

e F 38 B . 0 B 30 Jo R BBORT LB AR 1 5 i
m=kR 6 Fw, Eat lWRIRMI I ZLEAE 25 MPa,
50 MPa & J7 T AN [F)3 Jn  EU mokide vl LA
FLWRORL A% Bifi 5 32 5T O B R AR 35 D
25 MPa T ¥JBTyRBON 1 g 3 ¥, LR
FH( 1 177.00£9.06 ) nm F#fIE%( 979.40+8.76 ) nm;
YIRE J1ok 50 MPa B, S5 BTREN 1 EmE] 3
W, FLBORAR T (921.73+4.73 ) nm FEIEZ (692.20+
1.18) nm, 5 25 MPa Jk i# L, 50 MPa 35 &
T ¥ FG R FLRORAS B R, e E SR
PIRRBIGINE 4 Wk Rk, Wik, ¥
JE WA LIRS S A5 F R 52 R 50 MPa JE ) R 3455 3 1R

*6 BEHREGMARMENEN

Table 6 Effect of high-pressure homogenous parameters
on the size of emulsion

45 1 1 /MPa YRR B4t /nm
1K 1 177.00+9.06
25 2R 1119.77+6.95
3 979.40+8.76
1K 921.73+4.73
s 2K 862.83+2.43
3 692.20+1.18
4, 663.05+4.69

M T BRI AL R AR, K il B i ey
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B ] gk K 52 e i 7 LR PR A% L ) B T ok
URBEAR AR, MRIRIR R RS Ik,
T K S AR T B 7 LAY o i B
W), IR R I 287K, BEE7E 121 °C4%
TR 5. 10, 15, 20 min B RERCR, 45
Rk 7 s, ATLUE B BEE KE g m, A5
05 L VRO AR s A 1G5 KB s TH] E 5 min 1 10 min
B, KERFFERIUZERA A6, REHS,
RIHK B4, EHFE 30 d 7 adesE s
M E BRI 2 15 min J5 , FLIBR AT 52 0
MG, KU AR R O TATREIRE,
MR o PRI, R D LK T SRR
121 °CHZAF T K 10 min.
F7 B IERE SRS R TR A B

Table 7 Effect of sterilization parameters on the size
and state of the emulsion

KEfEFLh FEREE 30d

KB KB

e Bmin M 2w mie R R

121 50 669.75+4.52 P pfa, ¥ A, 5,
E IRV &

121 10 673.83£2.26 F @M. WA AAm. ¥4,
A AR S B

121 15 685.55+3.49 L oL -

121 20 691.97£1.90  FRIMIEN —

2.4 F@mBEEMETEY
P75 PKO-FESMP A543 JillHE 4 .25 M 40 °C

M HCE 30, 60 K 90 d J5 B 5T R E T,
RIS RN 8 Fin, nILUE HTE = AR
FAF— RE I R JE FLBOR AR AR AN K, AN R A
AET BYNR D5 LR i 7E 7 S TR N R 24 5 3
F, RIWHAKSE, Pafett R
2.5 PKO-FESMP X3/]\ i If 7% I B B 52 M
PKO-FESMP X 56 /I B 114 52 1
PKO-FESMP % 46 /] B A H 114 5% e 38 40 485
R 9 fin, S5XTRAMLEL, #5724/ Rk
HAERTRILE (0d), T (15d) FEH (304d)
A R 2ER (P>0.05),
252 RAE/N RS A
R4/ H PR aRE mE 4 fr
~, WTUEH, 2 AxHIRG N H YR E R
T HARR IR, KPR A hREd S
FIX B2 LA H 48 i 25 5 3% (P<0.05), &
FIEA . BbAES A S 28 A IR He g H YR
HESWEE (P<0.01), R R T2 (X R4
BHIR Ry BB, & FPEE, /DR
Tz 5 Hof A0 20 5 rI A o 2 B Y 2 2tk
RUCAR AR, 8 DR HORR A 22, — R LY
MY R, AR a; FeF, SEDEE
a AL, L o AR A H S E e
EEES (P>0.05),

2.5.1

=8 HFEHCHEFREERHILRRREEKRK
Table 8 Stability experiment of PKO-FESMP
RRAIC RS
30 60 90
442 R /nm 684.60+2.89 671.33+6.05 669.23+5.46
R AR A @, KWK E YAFL A, RILHK S b E B NS R NV =)
25+2 HitE/mm 696.80£5.65 646.15+3.89 623.85+3.32
N B3 Een B NS K SETUR: ) &= WIS FLE A, R UK 5> B Bofen B WS R SRl S
40+£2 HifE /mm 677.50+2.65 642.27+4.65 689.27+1.20
R b3 En B = R SR € = ISRl e, R o Bk B NS N SR 1) )

&9 PKO-FESMP LI /NREEHIHIN( X +s)
Table 9 Effect of PKO-FESMP on body weight of experimental mice

Sl SR thire
0d 15d 30d
2 IR 8 40.57£4.51 43.57+5.66 45.84+6.08
iR 8 39.73+3.98 41.9244.70 44.42+4.17
rf A 8 42.1241.95 43.57+3.08 45.96+4.38
[ pRR e 8 41.38+1.76 42.18+1.56 44.47+1.09
R 2 8 40.68+2.24 41.86+3.72 44.30+3.34

2.5.3 PKO-FESMP X 56 /)s BUIL i 1L 5 & 11
Al
PKO-FESMP XJ %6 /)™ B L 775 1ML )i 5 B2t A9 52
M 25 R 10 frios .
RIS REW . (1) W HM=E (TG) & it
RZIA 528 IO IR b, SRl il . PRl
/INE TG & E AL (P<0.05), MRFIEA TG
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Fig.4 Comparison of average daily food intake of
experimental groups

( #P<0.05,**P<0.01,5 25 (A XF B4 L4 )

BRI 25 P<0.01 ), TR LA A 2H( Microlipid )
TG SHREHMEETHE (P<0.05); [FE5RE5AES
AL, mflEdA . RE4 TG & & W& K
(P<0.05), HHlEL TG & &ML N B

(P<0.01); (2) X EJAREEE (TC) & &5
Has X AL, SR A TC & & W FRT
(P<0.05); Srlbrefhdl b, sflad TC &
TR B35 (P<0.01); (3) MK EISE
fAREEE (LDL-C ) & & /52 m i 41 LDL-C &%
T As (AN R T I ((P<0.05 ), AR i )
41 LDL-C 7 s B pIL A 4 18 25 FAIK ( P<0.05);
(4) Xt G & H BH AR (HDL-C ) & A5
i) 5 25 O R B, ARG 4 5 P )i 4] HDL-C
THE o B2 (P<0.01), B4 HDL-C JF
i (P<0.05); [FIE 5L AE fhdl thds, fIKF)
A R X R R 4 HDL-C FHE 22 3k
W% (P<0.01) .

% 10 PKO-FESMP X} 3256 /)\ BRI 7 i g & 2 #9532 I
Table 10 Effect of PKO-FESMP on serum lipid content of experimental mice

SEaAH kR A TG/(mmol/L) TC/(mmol/L) LDL-C/(mmol/L) HDL-C/(mmol/L)
X IR 8 1.61£0.01 2.96+0.37 1.3440.12 0.55+0.12
(SRRt 8 1.43£0.41% 2.86+0.30 1.35+0.07 0.75+0.11""
rhR A 8 1.48+0.23"" 2.93+0.88 1.47+0.11" 0.70+0.04""*
[ lR Rt 8 1.38+0.31% 2.02+0.08""" 1.27+0.02" 0.58+0.04™
L R 2 8 2.24+0.19* 2.97+0.14 1.46+0.13 0.65+0.04"

"P<0.05, "P<0.01, Y575 FIXHBLL LA *P<0.05, **P<0.01, 5@l RE 4L g
#P<0.05, ##P<0.01, compared with control group; * P<0.05,** P <0.01, compared with the commercial sample.

% 3 1 PKO-FESMP JHiHH g 1 iR 2H il 45 51 i
TN HAFNRR TR & 420 60%, Horp SR il
JE i EE MUEA (41 C18 : 1) Z5°h 29.88%+0.59%,
Z AP TR PUFA (W C18 : 2, C18:3) /5
H#) 31.12%+0.27%; PKO-FESMP E. A i R
/BT TG( P<0.01 ), TC( P<0.01 ), YA B2 LDL-C
& (P<0.05) FIFt#E HDL-C & & (P<0.01) Y
RET, bl DR 3 2 iy v B AN TR R IR i 7R
PIVER . CAWFE RS A RO AR R 7T LA R
i TC A1 LDL-C 7K, [Ali AT 5 1M 3% HDL-CPY;
Z AR IR WM FR BE$E = LDL-C 32 {K3G
P, AR T LDL-C, MRS TC 25
T3—J7H, Z AR TR T Y o - RRIR RE 411
il I P B ot R 8 & A, BRI TC. TG
LDL-C, F#Hm HDL-CP",

3 %Fie

AW 5 AE B TR W7 R £47 i 4 b A BC 7 3 Al
b, YRR AL FLAL . BB K SN T Ak
it FAALT 208 2 AR | Ba) R

GZAHEZm, kg SRR IEM
KM Zeta B A8 X (EAE I PFM 8 AR 2 AL T2
et R FALHEEE 10 000 r/min, FLALATE] 20 min,
FULIRE 50 °C; HAIKE T 255 WS 508 %
KA, AR ) SRR K
SOREm A, R, PR A PR HE bR T LR N
ELRM AT AW, RS R E R T2k
50 MPa JE I ¥ =R, KIEAMAHR 121 CK
B 10 min, FREMESLRE R BN, PKO-FESMP
TE 4. 25 40 °CHAF AR 90 d AaE Pk R AT
S K gE R K, PKO-FESMP HA i # [4(K
M TG & (P<0.01). &7 i 1 7L i 2 A %
fiRIML%E TC & ( P<0.01), LK F#K LDL-C & &
( P<0.05 ) A7} HDL-C & & ( P<0.01) BY1EH,
XTI AR A HA —

SE K
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