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Abstract: Conjugated linoleic acid (CLA) is an\unsaturated fatty acid with many physiological activities. Since it can be easily oxidized,
its gpplication in the food industry was greatly limited: A CLA emulkion was prepared using gum arabic (GA), and the protective effect of GA
against oxidation of CLA emulksionwas evaluated in terms of the oxidative degradation products, and the characteristics of the release Kinetics of
CLA encapsulated by GA emulsion in simulated gastrointestinal juice were also investigated. The results showed that the surface loading of GA
was the highest in the emulion stabilized with 5% GA. Moreover, a this concentration, the lowest concentrations of volatile oxidative
degradation products of CLA in the emulsion were found, and the optimal oxidative stability was presented. In addition, the release rate of CLA
in emulsion inthe simulated gastric juice slowly increased with homogeneous paticle size distribution, while the release rate was accelerated in
intestinal juice with aggregation of large particles in emulsion. With increasing concentration of GA, the content of the volaile oxidative
degradation products of CLA increased, and the oxidative stability decreased. Furthermore, the release rate of CLA in gastric juice increased to
some extent, along with the increase in large particle aggregation. Thus, CLA encapsulated in GA emulsion exhibited the properties of sustained
nutrition release, extended release time, and enhanced bioavailability in simulated gastrointestinal juice.

Key words: conjugated linoleic acid; gum Arabic; emulsion; oxidation protection; simulated gastrointestinal tract

Wis BEA: 2015-06-01

H4TE: ERARMNFESEHMTIR (31470096; 31101260; 31322043; 31171751); #HLEAEARFES (20140FB602); HHt ASEFRIM BT SERD
FREAIBNIT R (T201307); S#AJET MRS EENE (BSAD12050)

TEZEIN: DB (1982-), %, 8L, WA, MAST5E: RMEWFMTIAERA BIEL: ALEM (1977-), B, #t, #F, WsAm: ARG

24


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

M EmBHL

Modern Food Science and Technology

2016, Vol.32, No.3

FLHIWIHER (CLA) 2—REA LMo B R
ARG WRR, G EAL . TUBE . BLshik s RERELL |
BAT A I 1 i =g st (2, CLARIET
K, R B EABUR, WAL, BRI E R
b Tl bR 2 2 7 AR KRR

H AT i RCLA™ AR FE 2, URIEAAT
DATE CLAR I i i a5 — 2 W, R4y, 7K
AR, BREEKTR P, JimenezZi A\ LR AETLIE &
FIONEEM . CLA B3, G IICLA 7E77 ket
Fo B2 577 T A P ainm ), A amas A DAKE 4 B AR
FI\ 5P RIRE S K RO BER, BF 9T T W5 551 s
il 2 CLATUR B T2, IR1F T Hely i CLARR i 1,
817 1 CLASEAL A,

B F AU AR B T CLATHRER T3k, K
CLAZ MR MORIEE KB i i, Reig i sl A tane
PE, HEAHISW R, W SRR .
SEIG S FT I LR B, CLATL AL RS E MEAEIR K
FEPE PARH T HA R e o LR T SR 4R T 1A i
ME5ES. &S 1. 8 8 kSR A
B L2, I SR A CLAR) S AT R 5
KR BTHAARE (GA) H4-CLAFLIR, I #ECLA M %
THI AT TR 8508 R, BRART TR /1, A 280
1ECLARI AL AR,

FLI S AMY B S CLAR AL A, T B
FLAE N AR P3RS R 72 A o B S, S DR
CLATEAR IR REISOEE , 2 AE AU Ly R ok e 4
FRECKIT (8], A 208k G 02y BRI H B, AT fSE CLA
(A R R B AR LA

ISR I VB8 1 - 2 1 B IO B

(GPC-MALLS) 52 GALE 7L B s it &,
T2 [E AR B (SPMED) RS FRIEFH A (GC-MS)
X CLA FLIRAIAER A AR A= Wik AT 20 M, B
PP GA X CLA FLI A AR E 5 TR
X CLATERTU B W F RSN 12 RHE AT I
N CLA Bt £17E BiFR vl ) B 2 BeE =
FFo

1 MREREE

1.1 B, RA 5 E

GAH H A San-Ei Genf i A A3, CLAWH L
HERIRHER AR (4ifE80%), BEAMWA
Sigma/A &, BEIShriEMh (CRE. PilE. EREA TR
¥y Sigma/A 7 . NaCl. CaCl,. H#E3%5 . + kel
Tk PR By i J A7) 2400 I 24 4 A 23 R

Gl

GPC-MALLS (DAWN HELEOS), /RZEHrGHa
X (Optilab rEX), FE[E Wyatt 3 AR ;5 BOEHL AL
(Mastersizer 2000), Ji[E L /R AN ARAA ;s =
WET )AL AL (PT-MR2100), %5+ Kinematica
AT EEYK B FAL(M-110L), 3£ Microfluidics
/A7]; ORION 4 STAR pH it, HEEREI-FE R 20 4%
HIRAF]; SPME AHFAHHAAN L PDMS/DVB/
CAR, E[E Supelco AF]; 7890A/5975C U/ Jifi ik
R, 20 mL TiASRAE R, SEHE Agilent A F] s =k
AR EOHL(GL-2IM), KPR A IR AF] 5
WAL A O E T, AL Hird s G R 5T

A,
1.2 R¥®F*

1.2.1 Fums&

WA FRFER GA VA E TR R & 4% 50
TIRA 12h, HHASEMRS), ¥ 15.0% CLAfE
R AR, R R BT AL HLTEL AL 3 min

(26000-r/min), = A4 KIZFIHL 75 MPa T 1 IR
1] 4% BT L, HEAE RIS, B Lk CLA AL .
12.2. Ukt mE

KM Mastersizer 2000 24O A sEAS [Flik
FEI9.GA SLIRHIRAR R A L i R 35 4%
L), BIME S HGRH, @it Hydro 2000MU AR 97
BERERRERE . 300 FH RS K LR, o0 SR A
ZEAR RO ER A 1.52 A 1.33, BRSO
0.01, Z=34 4 2000 rimin, ININEESh 2HOGHE Bus KT
10%, BURTHAEME . FLIR AP RAE 2R AR AL
FIME D[3, 2%, 4% FaiH5

D[3,2]= (End?/Znid?),

Hdn AFERRAA o HBELKR .

1.2.3 LR @AM T s 5

FLIE TR B 5 2 52 2 B Nakauma
25 77E0, 5.0 g BRI S 20.0 g AT (36.0%F
BEF1 6.0% NaCD H Ika W /14+E4% 200 rimin 45+ 1
min, 10 ‘C T~ 10000 r/min 50> 30 min J5U£E T 2K
FH o FR Y CEDFLATZA L2902 4k savin AR (i
#H 250 @) JEE FdEE=E, FCFEKME. 15
BOARBE IR RN B (0.1% + ke B ERAN AT 5.0%
NaCD) (/15 25.0 g), 1 PT-MR2100 Polytron-type
R -G #57E 10000 r/min T HEHE 2 mine e AR RN
HARGR TS 1, AT BRI AE /K S E 9
J, FH B oK AR R-SY7E 10 "C TR 10000 r/min
250> 30 min S SR T IZ KA, 5% B AR AR IN B IR (A

25



M EmBHL

Modern Food Science and Technology

2016, Vol.32, No.3

# 250 @) JFEE FIAMRE=mEICT B dk
43 R GPC-MALLS A8 FLALF IR B AN AR
FLIR MR ATR 38 o W 4% F it 5.

0= (pg—pem) | (pag—poi)>

EF pag Pemn A7 poit AN RTRIE R Uk A 6

FLIR LG R AR S5 0 R

S,: S=6¢/D[3,2] (m’mL $L&)

S ¥ D[32] A% $E5Lik 12,

RO R A (R S T 2 T 4% R IR A 0iH5

I(mg/m?)= Cus(mg/mL FLIK) S(m’/mL FLIK)

H ¥ Cu AEARARILIRS F8 LTI IR AR E
1.2.4 GPC-MALLS M2 &R H &

GPC-MALLS # F R FRAE7KAH 0 HE FL S I
Ei GA g EM TR, SR DAWN HELEOS
% A1 FEHO UGN 28 CRfL 8506 U8, ot K 658
nm).SPD-10Avp A&l 2% (214 nm), F1 Optilab rEX
TR A QOB 658 nm) AT .
Superose 6 10/300GL #HK AT Yk 0.4 mLmin, iz}
FHA 0.2 M NaCl (& 0.03% NaN3). SZIGRTEE S
0.45 um FLIEMLENE, AR 200 puL, FHfr e
ProtTedusE drvde 59 0.142 mU/g, BT &k
A ASTRAS.3.4.14, 3 HTJ512H Berry.
1.2.5 GC-MS »#r &t

g4 DB-5MS Y5t BN EH: (60 m>0.25
mmx0.25 pm); P27 FHild: A1 40 °C, BA 2.5 °C/min
F+22 130 °C, {&%F 1 min, fFLL 8 C/min 1% 250 °C,
{55 1 min; BEHREIEE 270 €y SR 1EI 1
mU/min, Ao LR 280 C, BFIEIRE
230 C, DUMZFFIRE 150 ‘C; HE-TREHE 70.eV; S
FIEHE miz 35~395 M, Efk e s SR
GC-MS #7044 8, 18 NISTO8 1 k174 257
Mr, A PIUEHCEER KT 90% . BB BEEMIFT (O
BRI . SE S Tl I S RIS SR T S AR
PR R e .
1.2.6 SPME IR CLA SLig 48X HEAL T4

WA GAMKR LRI CLAFLI, 7£ 60 C I
712 h. 7820 mL TR REGEHMA 5.0 g WAFE
1) CLA JLiK, ETW e b, ¥ PDMS/IDVB/
CAR ZEHULARm AT A, 1 5 [ 52 AL Bk AE T
ZEARFARR (PO B, 450 P BN 2 PR (R AR
7 80 "CHER/KIH I ZEHC 40 min, B FHEA
AR A ERE 11, 3% 5 min, HXiH PDMS/DVB/
CAR #14.
1.2.7 CLA A7/t #h 25 69254

K FH IE CUGERC Il — e P CLA VST, FH R4k

26

6B T, ME CLA I B RIS KA 234
nm . TEECRIRMERE KT, I EAS [ CLA ¥ 0-10
pg/mL) BIWIERE, ZfilRIE RS CLA MR bRk
2, 13 FI 77T y=0.118x + 0.018, AHXRF R =
0.9%, ZkMKARRILT.

1.2.8 CLA FURAAINE Mk F e9#5K

¥ 2.0 g NaCl H 950.0 mL 7K ¥, F HCI i pH
%20, INEEA3.2g, EHE 10000 mL, HEY
5145 FURALLE o B 1.0 mL CLAFL K '529.0 mL A4l
BRA, 37 CIEIRKW, HkEEE Ny 100 rimin, &
I EORE. B 1.0 mL A Tl kiAE, L.omL Bi&5E EC
BEAEEL, IR A 10.0 mL, ME 234 nmAb B ,
It EN,

FREL 4.4 g NaClv. 21.1 g CaCl, Al 2.5'g flH:,
Tris BT €10 mM, pH 7.0) E%4%500.0 mL, J&
15045 B K 1.0 mLCLA L 5 29.0 mL
RO i IR > 37 “CHAER /K ¥, Bt P32 24 100 r/min,
SE N EURE . B 1.0 m ATl iz, 1.0 mL in&s&iE
CURAEL, JEEAZE 10.0mL, J5E 234 nm ARG
R 8,

1.2.9 g2

SIS BRI 3 K E S P IME, SR Origin7.0
HEAT FRE 2270 M, K SPSS11.5 G i+t AT B E
I3 Hs FEK T p<0.05 B 2R T .

2 ZR5VHE

21 FRKHARFE AR

20
1.5F
g
=
& 10t
a
0.5+
0.0 L 1 1 1 L 8
0.0 25 5.0 7.5 10,0 125 15.
WKEE /%
1 T A R T CLA SLIRAORAZ (82 MRERS (F
%)
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of CLAemulsion stabilized with different concentrations of GA
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