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DHA 44 -+ /N4 (Docosahexaenic Acid), J& T 2 oA ARG,
N H G MELLE R B S FE M E AL R R DhRe . (0 25 F0 P ot
RATEE, HAWTAK, At ORfdh . B 2555 2 A4l il . H
ZRIRCOR R ARSI EL DHA #Eah 0 JrORE, - % = PR 1) DHA S5l il 3
A Bbr, REEFESE DHA BEMPUAEAL A U465, DHA BlifdR emest . 5L
12 K DHA #Eii i e m s e . 9 DHA Eam i B0 (1 Tkt A== 58
JE A o

DU SAGE (POV) A daFR, SRR ANEAZ Bt Lo Préa A A4 &
HATOU, AR BAEPUEEATIA S 1B 0.09%, SEPUAMIREN 0.04%, KA
A3 E 0.1%. /R 5AE T DHA Bl 1K) POV i%fIX 0.31meq/kg, FFAIK T 48.46%,
A0k DHA 3 A AR I -

LA FLAGHIR A PE R L B PR 001 £ S AL DHA S 7L 1
W AR FETHAL S s BRI 1.76%, WM 2.14%. {ENCAPE T DHA %
TG P SE R D1 95.92%

DA TR A $E AR, i P8 281 Box-Behnken 173 556 DHA 35 il 81k 4
W TRER 2 5 M DHA Jl iU SRR D MERE A 20 G AT O0A, 3RS H 1 DO AA
DHA ¥t st A Bokr: FLE 7 B 31.5%, FIHAAiR 1%, FLBE 5%,
FIEWMIRG 13.6%, 58 DHA ¥ 35%. %5 E N A= (R 3k 2 i & &
0.28+0.15%fIK T 0.5%, &5 R b AR A 77 o 75 BRSEFRAUE 1) e A A 1 B
MR IR : B PETER 30.97%, FIHAMIE 4.47%, 0% 10.74%, 22 201K
13.64%, {038 DHA B 36% o 1A T A2 P AU 3K 2 1yl 75 & 0.59+0.13%
FIELZ T, EEE RS DHA T 00 3285 (1 5 5 5 4

DA THI AR A HaAs, T8 5 PR 25 28 vl o e 0 1) S R LA 45 1 B vt
Z AR . AR T 24 FULBIYI 108 14000 rpm, YL TIA
60Mpa, IR ECHK 3 IR, BTt R 200°C, H R R 94°C. 7ELL
TG T TR AT DHA S TR R 0 2% 1 9 i B 55 {E 0.22%, DHA %
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Abstract

Abstract

Docosahexaenic Acid (DHA) is polyunsaturated fatty acid with high nutritious
value and excellent pharmaceutical function, the body cannot synthesize. But it is
unstable and is difficult to dissolve in water. This extremely limits the utilizations of
DHA in many fields such as food, health product, medicine processing. In this study,
microcapsule was prepared by emulsification spray-drying using algal oil DHA as raw
material. For stability of product, all the study concentrated on production technical,
as a basis for industrial production of micro-algal oil microcapsules powder,
systematic researches were carried out on DHA algal antioxidants, emulsifiers, wall
material of micro-algal oil microcapsules, emulsification technology, and stability of

micro-algal oil microcapsules.

Taking the peroxide value (POV) as index, the combination of antioxidant was
optimized through signal factor and orthogonal experimental design. We got the best
combination of antioxidant: the addition quantity of citric acid was 0.09%, the
addition quantity of Sodium erythroblast was 0.04% the addition quantity of Vg was
0.1%. Under this condition, the lowest POV of DHA algal was 0.31meq/kg decreased
by 48.46%, the oxidative rancidity of the DHA in algal oil was significantly

slowdowned.

Taking the Stability of emulsion as index, the emulsifiers of DHA algal was
optimized through signal factor and CCD design. We got the best combination of
emulsifiers: the addition quantity of Casein was 1.76%, the addition quantity of
Monoglyceride was 2.14%. Under this condition, the real value of emulsion stability

was 95.92% can be obtained.

Taking the surface oil as index, the protein wall material and botanical wall
material of micro-algal oil microcapsules were optimized respectively through signal
factor and Box-Behnken design. We got the best combination of protein wall material:
the addition quantity of Whey protein isolate was 31.5%, the addition quantity of
Arabic gum was 11%, the addition quantity of Lactose was 5%, and the addition
quantity of Mailto dextrin was 13.6%. The Core material of algal oil DHA was 35%.
Under this condition, the surface oil of micro-algal oil microcapsules was 0.28+0.15%

below 0.5%. This plan calls for commercial-scale production.We got the best
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Abstract

combination of botanical wall material which was based on the Standard of
American-European: the addition quantity of Modified Starch was 30.97%, the
addition quantity of Arabic gum was 4.47%, the addition quantity of white sugar was
10.74%, and the addition quantity of Mailto dextrin was 13.64%. The Core material
of algal oil DHA was 36%. Under this condition, the surface oil of micro-algal oil
microcapsules was 0.59+0.13%. In contrast, the quality of micro-algal oil

microcapsules with protein wall material was bitter.

Taking the surface oil as index, emulsification technology and the sintering
temperature were optimized through signal factor. We got the best emulsification
technology and the sintering temperature: Shear emulsifying was 14000 rpm,
Homogenization pressure was 60Mpa, Number of heterogeneous was 3 times Spray
drying inlet temperature was 200°C Outlet temperature was 94°C. Under this
condition, the surface oil of protein wall material micro-algal oil microcapsules was

0.22%, the best quality of DHA algal oil can be obtained.

The comprehensive assessment of product with the peroxide value (POV), the
surface oil, retained DHA percentage odor sensory as index. In the accelerated
oxidation under Schaal oven method, the shelf life for the products were calculated by
Arrhenius equation to be more than two years, the products of different wall material

owned a high stability.

Keywords: DHA algal oil  microencapsulate surface oil stability

wall material
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1.1 DHA %38

DHA, MFA“MiTE4”, % 1+ /N KilfR(Docosahexaenic Acid), 7+
KA CuHy0y, 77 TH4 328.49, 2 Fi Omega-3(0-3)Z JEAMBARITR, A
35 LIS B, AN TR o 7R S P TR D R 1) A A R
B, (EVF 2 PR AR RIS A R/ DHA, B TS
HOb, IR — LU B AT A % DHA [RETT, e e 5 LU A5 1) B
Fogi g Wb & A F E ) DHA( W Mucrales < Thaustochytrium .
Schizochytrium. Entomophthora obscyura %), H:H—46iE B ) DHA & &
HAE, BNk %E A pH (Thraustochytrium  aureum)™ ) DHA 5 SR IDT R &5 & 1
34%, C&EAREN 84N 30 L FHEH ™ DHA.

1.1.1 DHA XE{H
HT DHA 70 TH&H 6 MAMAIXNE, XK T DHA V£ E 5 14 F 1)

ab
He o
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DHA J& Kk 8 D AT DR —, FEUBRRIERAAAE, 20d N
WG ITTR ) 10% 247 o WEFTRWT: 5 )L DHA b 78 AN 2 T 3 2500 40 i A A )
REAA, WM~ EgS%, MHEEZ DHA 7] 838U ) LGk E w27 1 & X
e RGNS ZER LI, DHA D20 EHAIRAS, 10 fE R i ),
412k DHA SIA AL, < SEURILIMMA A KA T AR, S Ee™ 4
595 . DAk, URURIE LT ANEAN TS DHA, LU SR UEOR J5 804 iR ) LK ) R &
F IR L IR ACUE o

1.1.12 EHUBERNES

DHA ARSI E RN A T, WAL H th BT Z4E . DHA &
S VAR T XA AE AL I RS 0 0 2 40 o0 01 S 52 45 4 R ) B B PR I 2 el b 30
WFFCUEN], M2 RGUAAL R D DHA BUERAAE, w] LSO R Fa 3t P B 2
AR B R R BT,

1.1.1.3 #HEEHR

WFFUR W], DHA S i i BAT R am i i e o AT 2 M 2T 9k
WY, DA i O 32 B 2 R EE A L B U i AR AR H 2D, i fah o DHA
RARE S o Dustin S5 A0 DHA FE0H] 0 240 B 10 30 S AT 3505 il 73 20 Mg
(K35 TE. DHA SERTERARE B Bk 1B S ptim 2 2itt, Jf
Horr gl DHA n ARG 1 7= A= 5 JR 55 B i 55 Mg iy 2R K0P,

1.1.1.4 TP FIETT kR RETE(L

AR AR S I E 1 MR AL 2 S I H 1 A A ke 2 I A~ UL 4 o
A, RS AT AR R TE . DHA IR A2 B A8 07 T n] A A A4 L3 19 1
T =R S A R A MM I R BRI, 1 v R IR AR
LS AT SO URAR A, PR VR, 89 3 L o] I PR, BRIt v
JIEL i 1 2 5

1.1.1.5 BriBEBFEHR

ZAPPRA AR, — e M BT, O I R B, B A R
PR A0 B AL T T, I — 0 JBR IS B0 5 B A SRR s 2 B R K i B 2R i R
AR B T R, A0 IZBERS . AE . SAESEIR, BRAZ IR, &
SARAEEMBIETTE. HARES R E KN 1995 45 7 AR5 “Iithfes
DHA” b LBt & i, *F 18 L 2R AR HHHE T4 DHA
700~1400 ==rCcEE, JESE 6 AN H, G AN AE R R 0 Rl 7K e R 2R 1 O 1)
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REIR 250 50 70%F0 100%, X A& DHA ARSI RS 0 iiE .
T LA AR, DHA Z LA, 5 DHA I B ke o 0575 i 30 Jk A A4 114
T %o BARPCHFER A, W T RE(E DHA s Z RN LA R AL, DAL
DHA $T 58 VF HI 80 i 3 S5 S BT

RIS DHA i VF 2 HARL R B2 BID)RE, andlm oy )y, Hyumizs),
PLR, MfilEEE,

1.1.2 DHA WA

1978 4F- Dyerberg k3 52 Wi BE N RV BN KT (P IR0, (76800
CMYUREZE | AR5 S5 1) 076 28 H1 I S AR IR TRA T 903 24 7 U A P 357K . Mtk
LU DHA FIRFFURAR R, JLHEARAE H AR 5H JFIY DHA. EPA BT,
7850 T DHA. EPA S AR R AEFEHLAE . DHA HE AT S8 508 ki 5

MEEZ AT, KT DHA B RA= AE T 3 L2230,

1.12.1 EZLHFHNA

H T DHA A @ e 8 Biva o fus vem S m LA BmEN, Bl EA X
A ORI TE L AL, BT 20%~80% (1) DHA il EPA. H K DHA
VERBE 2T R, FEMTEGEMILRE, B Z e, a8 Bk 2O, bt
NEWG MAEREE o & 7 DHA 55 o-3 [ Q& TF R —FhBE TR 254 75 A
fig A7 B A B IR 22 06 BERR AL, R0 DHA200mg. ¥ M i i) A=) il
B 2 M R A B T L IRAF R IR B . IRAR O e, DHA
& ©-3PUFAs & (E 50%LL Fo FRIMAG 208 245 I AL, ©-3PUFAs &84
70%. fagh e pl (S BT 25 F /i PDRY 514 B i i i ) 565 DU 2 2 2% A ]
F 251,

1122 EBmILFHRE

HAZE 1993 4 F& 5 Tk DHA JEE O 4045 500 Wi, fiF22 )L
N DB RS N 75 94k DHA 1 EPA (4N, HErE s IR R H T DHA 22)1
UKy, DHA ¥k, &% DHA Ml EPA HIxY8s. ®ESk. fMWNFE. K. 3.
GIEFL. R PR, SRR, AEY T TRBE LRI IT
K BT )Lk Rm 7, 2 A G517 AL KBTS T R T “PEIA
ks . Kb itEl T DHA gt

1.1.23 AEARIT LN E
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K& & DHA 1) 22 AR IR A 0 sh P ek as InriAe sh g s eb b s im, - A
SRR B 4R T 2 AR R &2 9 INAE, [N T DHA JrHAT f7E
PEYIR R IR IR BRI RE, 38T DLER S W KA RSP o 0 PR s A< LB i
RO e TS SRR . HEAA 5%, DHA JEbme S FRy, FRIHE 5
DHA (WG SIS R, R R . H AR IR E 25 REXS I 54 DHA (¥ 0k,
WA AE RSB 5 AT DHA (48 Ky, (EREXSAP AL ARI T, KR 23 (1
DHA N T 83, I LA RN AE XS b, o Sl e i 2 sy
i HEREs & T HME 2 SRR 7, il s bEREdE A, DHA
AR, It DHA S0 0 f s R E ,  LeilF 2 DHA 5t A e P
50 fELA L, Soh, R FMRGF RIS, BERTCRTIM L AL B A A,
B NARBCRIR] o BT LK DHA AR S DR s s A, 3222
H =S AER) DHA {ES RN HeAL O DUBEIR S 2 A7 4, 2w DHA HIERAF
PE KRR G A B i iR,

1.1.3 BEANEFHRERBEAET DHA BRR

KRR R WA 77 DHA BE AT BAH 3 9 i3 i sk, SOnT DA IR £
TIHREL DHA 5% PUFAs [P R5 o v DATEE S0 ff) B . (1) A fylt (5 0 T Ak 3 s o
INELB T 23380 T PUFAs f7 i [F(K; (2)faylith PUFAs(F25/& DHA H1 EPA)
[k RN S B A0 AR . Z L P AR AT AR Ak, AT S 350 i 1) 0 A
HEXE LA )y H 2L PUFAs JEAHE & A, Hhar A Rk, i
KM T 7= S ) 5 (4l h 4R /& DHA R EPA JL47, 1 EPA X224 L
MR BHARNREmN; 5)RAMINT TESET PUFAs IAEM= A N B 5.

P T DA PR B s T SRS B D Bk b g, L =R D ReTE PR R A
& DHA 2 AN AR R, Delong A Yayanos! ™ i e JR A A b R B —Fh
W Y 41 TR (i 77 PR 1 vibriomarinus) 1 4 DHA ) 17 7F - Kyle 2 U % 3
Crypthecodinium cohnii J&—F{REF )47 DHA 42775, 75K R0 E55% 60-90h
Joi IR 3 40g/L M AR IR E, C.cohnii SIS B 15%-30%, DHA
20%-35% , DHA H =& K 12gL'd". 281U BLK B ¥ Cpthecodinium
cohniiATCC305 £} B Fl, AT R IR LA RN T 205, 4 i+ EaA 2 17.4¢/L,
A L AR K A $) 0.013/h, DHA 77 &% 5] 996.20mg/L.
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1.2.1 WHRKREENX

T 2 4 R R SR BN T B v 20 AR g B LT A i s )
A REYEEFE IR g BB . HOMEJURCKR 2L A ORIEE A CHAZR
AT 5~200pum), T EE N B A R g R,

1.2.1.1 THERESHM

O AT DU A T K TR S B F R S, HRaS DA [ A ik
S B SRR AV AR PR RE AL IS AN RN, RIKPE VL L B HT B /K PR RE
PR, A PR B P K S PR R G HRU A A ) R i A 2
KRZMWy. SOD &%), SMEIEmR . 7 FonsR. KA. 4B FRERL
Ee T BTN i) IS Y5 s T R (ST % Lt (S 117 1/ N B SN T
PiAiHe . (o= E B AR AT LA 2

1.2.1.2 BREEMN

VR U HE I BERS 18 Se NAZ e BOA b, IF AT B 5B oM s ) 1L
PERRE, EIPERERSE , AN IEMIAE N, B R, TSR TS
MRS PE B2 K2 A RAR S I 2 A RE, SR T I BERA A,
BT A IR . Iz, BRESE, VR A IATEY, IS RS KRR |
B WIS MR KRR R e/ AT E Y S R AR (U BEAS Uk
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TR FERE & e AR EANIEZE 30 SRACHRHIR, SR PY PRI AL 2 7]
FLHE TIRELTH . BT 50 EARNNITHER I & om0 7 KR 6 05 1%
L TR, AL RS I 2 ARG 2IBE— DA . IR ESARAERS
ARV AF 22— W, SEHE NRC AR 1 1954 5815 UM HIRUR BESARMI I S
—REBE B, MR ARG R T 5 WRRE R JEPT . 70 AFARZEARLE
HEFEE A SR 2 R0, BUSERRG, JF LT SR 3L ks 80 4
VEPREE=Rr TRl O PI il §iiod 2 RN DR BT e 5% NI JVASE RN TN o
Ko,

HHEAE 80 FAH WG AMILIEX W, 2 JLHERIT AL E A
—UiHE T, BREE R, AP BRI R ROR . RO R, B, fr
di At s R 2SS A S AT A BRI T, IR IEAE AT
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TSI IR PR (0 50, AU RIR BN 5 i) sy 7 1 AR, BAT Y
ol PR B IRE 7 R ] L A AR R AN T o TR A BE AL s
O AN TSR BT, B 1B A2 2 A0 FR PR 1K) i A A 2 BONE T BB S5
fThfe. HIhe

1SR I R ) A ot

VAR R 28 B A i e AR B AR ACIRZS s (I, S S AR, - it
IS, AN B A 7 BN o AR T DL IE i i e A e 3 ) o ) 3 A
PRAR, RTS8 o sl 2 i ) 1 5 st e o s 2 s e Y
T FESE I AR, i /A [FIDRL 2 1] R LU B 22 5, B ke 15 19 22 29 ik

[29]
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2. 38 R E Tk

FELCWFOS IR 2R, ot R S KO R IR RS, AR LR B )
SN AL VE OANEUE , IR 5 B HOR A A7 B I AR A A T 2R 0 A Ak
A TS B AR, T IRSERER E ( BUET, UR TEA  ER ok
Ja BIEIRRLA TR, AT ARSI P IR . T O AR A R
FON U TR AN, S v ) I I R N T PR AR P I S A i (R B2 2R
il o

3R

P L) IR AT R (K IR TRLARS A2 R A B A RE A HE FLAE T, R I itk 4k
AR T DAEE PR A0 E O ERAEAE L, AT g D 3s PR S A T o, 2
JRASERE w7 BRI 25 2 AT E S — b 2= A 0 B 08 A0 I T A A AT
i, (U RE AR AN B A L b s, A8 E IRAIH SR PAEE T A i R IR R
RN B, XA PR T s AR W 2t AR ROR o M UL, R 2l A e L AR B
MV, AR DA TR 3 A AR, B R R R R

4.3t W R T B

R EAL T DL FHEE LA S (10 NAr RIS .« $T7E SRR 259)
PR, RORHEA P ae R . IR ERFILIR B KO BT D RS, BER
TR e LI SRvh g, (EILAPRE (N SRR AHEDLRR 2, R BEAL ), BT
i LR o REAT G A OR IR Hh o 2 U B A ) T LUK IR IR (1 AN (L

[33]
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