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Lo —Fp RSt B, A H b =8, o 22 /b 25 % [ IR 1T BR AR S A2 T PR ARA (1)1 42
VU 1R, 9 FTRR EPA (1) B ToM IR e ik 1 B AN Ik ARA B8 1K 19 22—, i v 2 1
A5 DU BRI TR

(a) TEIE & A ARG FRIE I R IEME h 15 754 /85 (Mortierella) ;

(b) FESEFRIMFHH pH 4EFFAE 5-6, Frid S HA A FE Fe 24 KA

(c) fEES TR S5 WK pH 4EREE 7-7. 5, Prid 5 i fetag A K3

(d) MR TREGE SR AL 5T, I AE 4 5 b [ Pk ¥ o

2. WIBUAEK 1 BT i, Prid i 25 02 @ (LA EF (Mortierella alpina) .

3. WIBCRIEEK 1 8% 2 Prid iy, FriR 2B KGR A4 A T 22/ 80g/L i 2 BB 1 ik U
FIA T 220 15g/L BRI I E IR -

4. WORUCMEESK 3 BTad 13, B 800 70 9 0y B5E 22 03 A1 AS [R] R IR 0 I R e, 22
b A S IR R N R REE

5. WIBURIEESR 3 8L 4 Pk ki, P il B R A 8 R oK VR R 58 B

Y EASVIN LY/
6. UIABUMIEESR 3 425 AR AL — THUITIAR A9, P IR B A 1 2 B 2 o AR T K L s
IKFVERT o

7. WOARIEESR 1 22 6 WP T — I i (i, BT ik 85 78 2 i S KT A 22 2D 35 % 28 S e il
W
8. WIRURESR 1 2 7 W AT — BT IR i, T8 o AR R M 7 AR BN A0 5 R BT IR 1
o

9. UIAURIELSR 8 AT (K3, BT AEAR PRV A2 ot

10, GIACRIEL SR 8 B 9 BT id (I3, [R5 1y e FH AR PR A FRVEE T

L1, AnBCREE SR 10 Pk (9, Bl w500 2 TR L T B TAT R

12, — PP JLEC 7 B, 605 AF T 2 B, P = 5P SR A o =, Hh 2
b 25 % [ R 7 BR VRS 2 ARA, i EPA BRI 1 AR It ARA B8 2 8 (1 1.y 2 —» Brid i & A
A5 DU BRI A= 1

(a) TEIE S & A AR R A R 1 7o 8 (Mortierella) ;

(b) {EREFR I 1% pH 4EFRAE 5-6, Tk I FEFe B A K3

(¢) TEXETRI G W% pH 4B AE 7-7. 5, Tk e MR e A K,

(d) M REGE P SR A9 50, A4 5t (R i adi 3

13, WIAURZESR 12 Prik (199 22 ) LBC 77 690, I il 4t 70 85 2 o Ll i i 8 (Mortierella
alpina) .

14, WIBCREEsK 12 8% 13 Pk 28 JLEC 5 &4, i A KR R S A4 T2 /b 80g/L
ARG BR ISR 1 T 22 /0 15g/L BERHEIU I AR -

15, WIRCRIE K 14 Prdk 22 LBCT7 &4, B G 43 136 M 4y 55 22 4y 75 A [R] T 21
N RS » 22 /D — 3y AN 5 YR R I I\ R B 6

16. GIACRIEESK 14 8% 15 PR 22 JLBC 7 &4, Pk B2 W R 2 A R RoKE
KM B R K A o

17, QAR EESR 14 22 16 TP IR I 22 J LIEC 5 640, P il i A2 e 260 M i
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KA L BUK AR o

18, WIRLRELSR 12 22 17 AT — Tl (1) 22 ) LI 7 &, Pk R 9 2 s A K P2 22 /b
35 % S MAIRE .

19, GIACRIEESR 12 22 18 PRIk (K 22 LIS 77 804, T8 AEAR R i 50 A UM A= 4 o
Hh BT I )8

20. WIBCRE SR 19 Frid )28 ) LBCTT B9, Frd AE R s 72 e

21. WIAUCRIEESKR 19 8% 20 AT %2 ) LEC 75 &4, (RIS i FH AR PRV FFIP TS

22, WIRCRE SR 21 Frad (28 ) LBC 7 B9, P AR Pk i 5002 TR £ T B 5 TR o

23. —MABKIELHIF NG AU EY, BE& 8 &L #HE Mortierella
alpina) f3FECCPE B H b = Ee i, Hodr, 2270 50 % 1 i 0 B2 7k 225 42 H 9 — BRI A7 AE R
ARA BRZE, TR P EPA ASEEIE ARA HI+5r 2 —, FTiR & 4270 50% ARA.

24. — R B JLEC T EWAE, &8 B =85, Hb ARA (5 B 5 AFLPIAY, Hh
[ ARA >k H [ 22 ) LEC 7 s i 2 &7 B & L e (Mortierella alpina) BRI
FLBE H 0 = ey, b, 2220 50 % (1) 107 R i 2 2 H i =R SAETE I ARA BREE, Pk i
EPA AN ARA (114> 2 —, Tl il & 22 /b 50% ARA.

25. UIBUCRIEESK 23 B 24 AR IALEH, BT i EE A A EPA,

26. WIAUFIEESK 23 &2 25 AT —TATIR 2054, Frid s i@ o L # fR A R )2 R e sk

27. WAL 26 IR IIALE0, Brid i & M A8 3l U&7 B 7R R I A e B b s van
W EE IR 22 12¢/L (EY)TUR BE M ERATHY o

28. WIAUAELSR 26 IR HILLE0, Brid i & M A3l & A7 B 7R R I A e B b s =
WAF R TR 2L 248/ L WA RS BE T ARAT T o

29. WIAUM K 26 22 28 FPAE—BUITIR N ZH G4, B il e 3 e A8 U & 7 RS IR 2R
I G R e L e R, ELAE R A A R 5 IR s (R AR P Y £ 22 2D 40 %6 25 "
WS MM ZRAT 1 o

30. HIBUMIEE K 26 22 29 AT IR AL &4, Prid e i AE T8 U & B R AR
R I G T 7 o L A B 1T AR AT 1K), BTk B R 5 A7 A 2 T 2220 80g/L A 460 4 (1 e Y AN AH
112/ 15g/L B EHER EIR .

31. WIAUMESK 30 BTk AL &7, Prid iR ST T 220 16g/L BRRHEIUA

32. WIAURIEESR 30 5 31 Frik AL G4, ik R M AL 20 5 0 1, # w/w R
B RERHERER R .

33. WIBCRIESK 30 22 32 AT IRTIR A &4, I IR R R 8 IR B IR 2k 5 K a0k
TEARIR .

34. WIBUAIESKR 23 5 25 2 33 (L TRTR A G, Frik & Wi se s 1 i A2 4t
0.2-0.8g ARA/ K.,

35. UIBURIEER 23 B 25 & 34 M5 WUFTIR AL &, Prid A SR sl T e s 7.

36. WIBUAIESKR 23 5K 25 2 35 (£ TPTIR NS, ikl &R B s TAE e sy
T
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37. UBCRIEEK 23 B 25 2 36 AL — TR A9, Frik N2 s FL I a2 .

38. UIAURIEL R 23 5% 25 & 37T AT — I FTIR AL A1), 75 BAN 78 ARA [ N S Ah 25

39. GIACH)E R 38 ATIAFIZH A4, BTid o 225005 S 18 ME ICAZ BE RS , K A /) Z40E Bl 45
o AL B o

40. GIBUCR)EESR 23 8 25 2 39 [T — TR A G, 75 E AN 78 ARA A A 5 ARA I
T AP BERACAH O R0 o

AL, TSR SR 40 Frid BIALA), BT i 50 A 0 » 25 TR A 198 PR s B PR 4 4 AL

42, — MRS EEE H =R, 5% 32% ARAfE H M =RE T, £ 4. 6 % g 14 © 0,
Y116 % IEIITE 16 & 0,213. 2% 5IHME 16 & 1,29 26. 4% JIEITE 18 & 1,49 9. 9% gl
18 1 2,29 4. 1% IRIIR 18 & 3,4 2. 2% gl 20 © 1,29 L. A%JIRIIER 20 & 3, Prid &
MEEAAE EPA.

A3, QAR SR 42 FTid 1) 2L B ¥R, JIT 3 TR T2 A AR AR Y

A4, QIRCR)EE SR 43 Bk i LR iH PR Bl s 2 e L B P

45, — PR LI 7 &, &8 AR TR, PR AR M SR S A v =, b
AR/ 40% ARA, EPA NI ARA [ FL 732 — 5 FTI A oo 1 B B Yo A 7E R e e A7 S 5 R
A= 1, Hor, AR R R R A ) U IR B & /b 25g/1L T

46. GIRCRIE K 45 Frdk 22 ) LECTT &4, el il A8 (0 H il =153 222D 50% ARA.

AT, QAR ELSK 45 B8 46 Frid i 22 ) LEC )7 &), Fradk b = i) EPA ANEE I ARA 173 2

48. WIRURE R 45 22 47 FUE— TR 22 ) LBC 75 540, I i ()~ 1- 380 A = T R R 22 /b
1. 0g/L/ K.

49. WAL SK 48 Prik (%2 ) LBC T B9, Bk i ()1 250 A = 1 B &2 /b 2. 0g/L/ K

50. WIRUHIESK 45 22 49 HAE—IRFTIR 1) 22 ) LBC 7 B9, Pk Bl fl 2 v Ll e 1

51, —FhAM i, &, Ho, ZEH W = BE 4 & 220 40% ARA BRHE, EPA AN
ARA [ TL53 22— BT A ) 0 A A A W e vh AT S8 % R e 0 35 22 A W) 3 FE 1R 31 22 /D 25 /L
T E IR o

52. WIBURE SR 51 Jrids (A4 50, i i v & 1 H 9 =5 5 227> 50 % ARA.

53. WIBUFE K 51 8L 52 Prid B4 4 50, T i i 7 1) EPA ANHE I ARA 1532 —

54. WIRRIELSK 51 2 53 T —IETIR B0, BT i i i~ T35 5 F= B o 220 1. 0g/
L/ Ko

55. WIBURIEESR 54 Jrid (1) A=W 5, JI i oo ()P 380 A6 = il B A &2 b 2. 0g/L/ K

56. UIBCRIEESK 51 & 55 T —TFTIR I LW, i ol 25 2 e L B P
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et MGEE R EE F=MERTTZ

[0001]  AHIIE & A [ LA B 200510071295, 2, “ 4625 T4 1R e AR 7= FAs FH 7387 ) 4y
FHIE. PESH G 200510071295. 2 & [F 75 HiE PCT/US96,/00182, [H 55 il H 1996 4F
1 A3 H, P EEZRHEHIES 96192002, 5 2 [6 4 HiE )4 22 i,

& BR 4

[0002] AUk BH¥D AR AL VUMGTR I A2 , S A e AL VUG TR M AL A4 S FE &

[0003] K &

[0004]  fEA VUG TR (ARA) 72 6 B HER AW A D7 e (PUFA) (5,8, 11, 14— — 1 Hk
VAR, 20 & 4) o ARA R A& Bl 8 W CPUFA. B EE A7 T35 UL A AL
AR, FEME VIR ESE RAETEANFE SR G N4 aREE =EE
TEH. BT EBEREMIERAER 24, ARA IERVT 21638 = 0GB AT AE 1 A0 is ) i
(eicosenoid) , BIUTHTHIMRE E, (PCE,) , FIZINRIME (PGL,) , MAREE A, (T,A,) , FTE 40 e — 4%
leukotireneB, (LTB,) #1 C,(LTC,) K EH AT, X4 eicosenoid A XA AT, MK
AR, AR SR, 40 M ) BEALI /AR RO R AR H

[0005]  JRE ARA XF AR 22, {H 2 EANBEAE IR N KB o ARA 238 I 400 75 18 10 B8 VP 78k
% (LOA) HIRER A EMARAE Bl IS HE 7 220 A 6- RUABG A7 AE, B NE N &
BIRAK, Burre %%, f52K (Lipids), 25 :354-356 (1990) » FrLL, KZ 4L ARA DAIREEIR 21,
1K — RLAE B AR R PR A, 48 a8 ) LI, JC o EE

[0006]  BRJLAES —4ErP HAKE W E 2 £ 345, Frbl, FE KEMNE ARA. H T2
X BRI, BEFL P S KE ARA. Sanders 2%, £ [HIGAK S 757248 (Am. J. Clin.
Nutr.),31 :805-813 (1978) o ARA A&BFFLH 3 EL[¥) C,oPUFA. FBLEREFLARFREL LAY BEE, U
SR S L LAT DU i BN AE ARA 3R 35 . H, 5 B2 BESEANEAT BEFLIE SR, i
ANTEREA B L PRI AT AT REFLIRE SR, ik B4 FH 22 LS T &4

[0007]  7EASHUIE NPT AN & 2 ) LI 77 & AN & o = B TE N  ARA. FIRG TR 2
1) US4, 670, 285 (Clandinin 5§ ) #87r 722 ) LAELEE ARA 7E N BRI BR G 75 K o A T #24
IXSEHER R, Clandinin 252 T — Pl ALY A Bl U0 20 40 B B 98 S AR 40 3 (VR 54, LA
AR — P U LG T . (R, b A RE N = ik &R (EPA) « O EPA 7R
LR D] ARA (145 8. Carlson 5%, INFORM, 1 :306 (1990) » HrLL, S iF REASER1IL ARA {H
AR EPA, AN, ST ARA & EEIC, P, Clandinin SRR WTELST EIFAT]
1To

[0008]  HH T ARA A714E TSt A a2 AR Ao o, e oMby A2 7 588 A2 — A AR A A
) H#x. Shinmen ZefERUEM AR Microbiol. Biotech. )31 :11-16(1989) Rk, F) %
R R G R, BH—Fh o0 S L = (L% (Mortierella alpina) A2/ ARA. (2
W, Shinmen 551 HAER] 1, 215, 245) o fEREFRZ G, BORGAED, T4 Ja A DL RN B
W AEEUIRZE, IR JE X IRSRIEATA A (34 ) Btk ltn, KA NRZRIR & W slehs oAk
MRS, SR G SRR S, B HE R4 78, Shinmen &5 FF 3% Ui B sl 2 U ] R 480kt

5
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IR AEINE o
[0009]  Porphyridium cruentum, — 0 £L 5 [k 88, W] LLAE i % A Ok = Bhoke, 1fn B
GEPEHLE 40 % K ARA. Ahern 25, AW HEH AR 5 44 T FE (Biotech. Bioeng) 25 :

1057-1070 (1983) o ATG[F)2, IXLE ARA T2 5P F R4S &, X2 — P AL RA N E S
WPk P o XA, AN R AT A ARA A5 ZE 21 1%, 10 H. ARA [ s AL ek A
A VRS LEC T () s i) o

[0010] US4, 870,011 (Suzuki 25 ) A T MW HEE Mortierella J& ) B FREMH 40
Y — MR BIIR R k. WP EANIRREEY P AR s v - WiliR.
[0011]  DE3603000A1 (Milupa) 24 FF T —Ff s A MLF T 105 BR VR &4, Je AR 9 22 ) LIc 77
Y TR 40y IR o X R IR IR AW S A A R B ARA B RS IA IR (DHA) , PR
T 2.5 1 L K EHLE B . F28 1) TG 107 R R R e R i B, f09H, SR B AR A
FIURE A 28 B S 7 B e AR 4 (R B 7 . DHA T ARA 11— Fh e Vi 1t 2 4R T T 1R 2152 ] 1
B, MRE A2 e Ve e sk o 8RS R0 40 i3 o e 2 307 ARA 1K N4 i
EPA, BRAL, B PR 4l f R B AN — R R BR G ARA SRIE . i H, A A FHh e
CUA 2 LEC T &3 Bk BT ARA S IR0 P 2%

[0012]  FTLL, — B DICR T E—FR 570, Tk ErIATH, P ASS BPA BIF= 41 ARA 4277
Tk ARMM B — =2 EiE—FHK.

[0013] AR BHI H 2 — 22t H T 22 LEC 7 B 7 In R Fas In sl i sk g8, F LA
X S P ) ARA & EEE R P IO &

[0014]  ARHA S — B &AL S ARA (WL, v ER A, 35 A B A =it b
[0015]  REHARIA

[0016] A< B B & 1642 VUG IR I BC R (ARASCO) WA= S48, AR & 1K 25 1)
Ao PR R 40 Moah o 767 WA 2F T R 9 H B, WORE R I A UM [ i o
X eI AN T B — D I 2 T R B T8 5 B ARA BN, AR 2B )L, 2] sl L A4
(A4, ORI ARA A PEP ISR HERN 7818 ARA . AR B DL AU7E 28 7= 7 (e, 4l
w1 10 B AR SN 1) EPA.

[0017] Dk St 77 =1 48 i B

[0018]  “ARA”FI1“EPA”ZEA LA IR 73 6 46 AE DU BR AN — 85 LR IR IR I 2 iX Hepk 5L
5H 2 BEAL S A RCA I 1 I H 9 = e B R TR B G A i . FEARSC R, s A A
VEE FEAM R, For EPA 19%% B & AKX T 20 ARA GRS &, WA 69 “ A EAE
EPA”, AR WIREMSER ML TF LA VUMGIER (ARA) SR UE

[0019]  fE—FPsjli 77 XA, AR W0 B AR 7= 8 A AR VUG BR T JE AR A & =k TG IR
(EPA) FIELEAH (ARASCO) FJ7i2e ASCH, “BAR EAERIEMIR T, EPA 1 & &K T ARA
FEMZA /5. XA, g, v DLCHESME R X ERATH . A, “JEci ekl
L S IR R B AR B (AR I o IR, B AT ARASCO B ARA PRI I 5o , 3 Ao I b
eSO R A T T IR B RS N P &2, AR AR R B IR L 2 9

[0020] A% B (1) F ootk 0 e B A 1 vl — 5 LB U BR TR R P A X B 2 1 A2 ARA ( /D
40 % I IR I B i 35 2 ARA B, 50 % B4 ), ARA 5 EPA BRIEZ ttbilm (205 1 1, &2/
20 1 HUF, w/w) o FEAR AT, EMNARA LR A RARR IR AR 4o . B

6
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B 2R R i = BRIk 25 Al (0, B et ARA T B (99 28 AR U B VR A ) A s Ak S B
B LUK SE I 7 IRV A V) 1) SR T G e SR ) 5 R e T 1 BRI S W B VE (Wl nalifk, g
WEE ) SOIAATTERRE Y. R, A% 72 R80% 8 1 N RIR R YR ZE R S (it R
A BRI H I =g

[0021] 3% L. JLPpE B & i e 07 IR 41k

[0022]
JE 7 18

Fih Jed 14:0 | 16:0 | 16:1 | 18:1 | 18:2 | 18:3 | 20:4 | 20:5 | =g
e LA 6 —~ | 82 | - [335]163 (233 |13.0| -- | 3.0
K s 20 | 132 - 266|119 132|138 | 24 | 4.0
IR B % R 03 | 157 | 0.8 | 558 | 11.1 | 9.0 - -- 7.3
FHEKE 74 | 19.1 | 1.9 | 63 | 245125105105 | 9.3
RN 6.5 | 99 | 103 [ 212185 | 3.5 | 13.4 | 109 | 5.0
GG E 136 | 99 | - | 147109 | 25 | 243 |21.7| 22
0T JS 55 147 91 | 22 | 148 | 126 | 36 | 221 | 5.7 | 4.5
5 I S 103 | 154 | 69 | 123 |21.0 | 3.9 | 10.6 | 12.4 | 11.9
PR 95 [16.7 | 105 | 17.1 [ 207 | 1.3 | 9.0 | 6.9 | 13.3
Pythium insidiosum 9.5 | 114 121 | 1.0 8.3 9.3 | 31.9 -- 2.8

[0023]  KZHEIHNRIIR C4 %€ i KIE R R A R IRA A ARA. Weete, J.D. , R
R (Fungal Lipid Biochemistry), Plenum Press, N. Y. (1974) . b4 7= ARA
(PR EHh, BLRE 2 AT S 2 R & B AE W F 2 B8 ARA Z AN K E I = ik TG TR
(EPA) o 32 1 25t T P. insidiosum ML & F BRI IR IR &4 o TP ROBHFZ, P. insidiosum
REf 427 1) ARA AN EPA BIlF=9). 2 T, Srsh 78 vh ) 5 7 & EPA B S EO0 IR Bk
UL (LOA) T ARA Be Il BT LA, BOARTE AR B 75 i A ] DAY A [R] i 427 ARA
FHEPA R ELTR , {HSE DME A= 42 K5 EPA I EL PRS0 FE o IX L8007 19 1R A B 4% Py thium
insidiosum A& R AIEE . DAL PYRIER & BEAE I S B i, M HAREAE Rockville, Maryland
126 [ LAY R 22 R g8 0 (American Type Culture Collective), {#iE 5 7> Bk 28251
42430, FEAICH, P insidiosum Ay L a g HAEARR MR L BRI 2R . 248K, WA ST
PR 2L 775 ARA F/b - EPA H i — s (1) H & LR B AT A R B 25 FE TSR

[0024] A< BH S it Ty X ve g (1) 32 22 n) @2 — 2 AR YR EPA 4R M AE  LE AR 51
[¥) ARA A=)-5 Bl o 3X— [l @En] LI S0 ARA 5 56 A 5 BESL P AH R 22 LG 7 B9
Kt fEREFLT, ARA 1 EPA Z B MAUHIN 2 20 0 1o AR KRN S T AR — R4
ML B ARA SR S 4 EPA BIVE FH IABAE D) o BT 142, 1 5 ARA IFJ7HI {575 ARA © EPA
25 1. BIFRE, 20410 1L iR Z 20 1. Bl 5 EPA T EAHLL,
I 2 Rt R ARA 5 B, A5 FUBEAE

[0025]  {EAKRBITTIES, R G TAE 3 AR ISR PSR . — &, IR
S AU AR N G I NI, X Se R W] U T AR B 7732 o 902, m] DAAERR I AT L e

7
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EMERRER TR, BINPEaERKEE R, AR E 2, R B IK LR 3 2 4
Ko

[0026]  AAKIEFREE AL AT AASAH A, AE 35 A0 B RH B o 55 e PR Mok o i 2 0, G5
BAEARETIEFREE 10-100 300 XTSI, WAL 15g/1. F & AT B 2R 1) i 445
T FE T ASF] o T AT A ) e B 0, 150 235 v A0 oK B3R, K v sl e Tk
P (KRS A o R o ek, LB AT FAE P insidiosum [KBRIE . IXKE, FLiE, 1EA—FiE &
FUBH A A i s n] 4 FH AR IR o ARSI AR N TR 25 ) 1 73X L it 1 4 0 FH 2
BE, ERE TR D 75 B AN INIR YR o 3K A2 R B AL ik K T FE AR R, DASCT — Ik
IO R YR 2 AT AT

[0027] IS ISR AL AW BEEELY), SO AR A K IR 3E 2 28 15 i . 8
U5, P b2y 4g/1 . W LIS 3L B, G IR, R S IR, oK VR, K&k, M) &
HAKIE S o AU AGHARN R 5 e XS R IR R JYEn] LUsdm A, BI7E
IR — kM A

[0028] {EEEIREE TN, MAKE 25 £ 30°CH 7 3 &£ 4 KRG, KH M EFE & 2 UL M
PiFE R BEGE (STR) FRRBA) o SX A A TEE e AT AN 51 LN, 1 B W] DAY SE o AT
DL o3 4th - S s 2 R A AT R BT I 2, STF BlA M FHBERE S, (H At w] 4
Rushton iR HE2L o

[0020] ¥ i ELSK R Y AN U A T £ R RERE o 490, R 3E i A 1 SROK VRS A 50 v A 2
BEAD 15 pafEBERER 1.5 THAMERE. QAT AT, W] LU A e JsA 008 S R 54 o
[0030] A B FRVEINI N s 75 B K B, )l ek AR R A AT R T fEA I 229 30°CJE, T
LA, I IT IR % M A TS R BEAT UARAS e . 23 SRS 38 B2 W] LAAN ], 45
e AT 247 0. 5 224 4. OVWM (B 43 Bh S0 A7 R BR R R IRE IR 2 AR ) 0B U R A2 P
FRAE IR FE AERFAE VS R BRI S IR FE T2 10% 22 50% o BT UL, FERE IR FE Hh A BE 77 ZEXT W4T
BT . WEIATHRE. BB AT IR . DU AR AN SR R B W e 7EZ 50em/
sec &%) 500cm/sec, % 100 & 200cm/sec FHUT,

[0031]  IEW, LA ET] A . BUBYERRAT A 2% 245 10 % R . BT
&, ] DATE R EGE AT 29 5 % AR I Rh - BRI #E

[0032]  DAZBUNE SRV A AT IR o S A B R FERAR T bg/1 I, BAZ I3 A I i
AR, — AN SRR 1 9 A AT 100 5 8 A2 15 7 i RHEER ) . fERE TR
SR R FE S, BRA XA RS e 10F L AR il IR o IR A BL i WL B B AR A A S B
Iy e e

[0033]  7E— it sl i 1y S it 7 2, AT DG AL ARA (RIMNR 2 2R & 4 var L gt 2 A
IR SIS FE & B AT RIBERERE IF . N ORI & R, AT DAAE R F AR I H = T 15g/1
M BER B A2 (IR B 5 VS R T, B R B R TR NN B B 0 7R S AR
N . SRETEY R E, BEAAEKBERIRT 25-50 % B 18] Py ZE s sl [m) et in o, 8iE 4 FIRE
BN [RIAS TR 2 55 s N, AAH >4 T R+ 45 95 4 75-300g A 8% (C © N=5 1, #Z w/w
HIZRE  BERHERIR R ) N E . A HARR ST b, BRSO, e A BT R
5 16 50, DRIETE AR I )5 S AH 2 129 80 8K 80 v LA i . 1 A = & = Ik BUE =)
I, B UF X5 P Rh 8 FEM I 3 KA o I8 B, KT & B IR A B R, 8 23 FR

8
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B ARG TE R BRI R I 2L, B— IR BT 2 MR BSR4 S BV ™ &
[0034] A, B AR A . T DURT I P RS I AR TS AR N R 3 ) T T
), U1 Mazu 310% SRS A ISR 1EIEIA o

[0035]  JREHIE T LA FTAS Ao (ER, RIS A2 7= ARA FITEPA (1) 55 B 7E 55 il & 55 75 i {1
o] F2E P50/ (1) EPA R 2 18 ARA. 91101, & L B A AE 18°C LN 8BS R I JF 46 7= 26 EPA. JiT
DL, BRI EREAE S S ARA PRSEHEAE =0 . AIERIE — AL 25CEZ 30T,
[0036]  BRUFHIZE, R TR R R BRI ARV U S o BRI AR 2 258/ 1 IBRAED) o
XFE A B — ARG 48 2 72 /N IE R, U, AEYREE SHA 5 £ 0% K
AR, B s, A H i = EE 41 P B 4 10-40 % 2 ARA BRIE, B %0 40 % i, /b
50 % I BT, BEES ] OB AE )

[0037] AR B ARA H18 K n] LAZEZ) pHb &2 8 R s g2 2 P kAT (HA, BRI 3S
FrAE ) pH 1T AN A2 AT HL G PR b mT RASE & iy LA 5 B e i AR A0 5 S T ARA 77
R B FE P R R T U m e . fE R TR A s IR & B, bR
TEAINB SRSt Y WL L @

[0038]  FAIIEIR/K BT L) 16g/1 BERHEEU &, F/ BUiIE L2 150g/1 i %K
i, B AR KA 2 B o] DU b o Hb & Bk v B e A P, 48 4, o R B BT 75 11
BT B, RAE SR IMN B S FE00 75 B AR RN S8 fa N . T DL i
SUMMABRIE SR 8 AR A= K0 (22 0L Shinmen %5 ) o 8RR, AT LU b6 43078 7240 4 -S540
JEE R EEEFR PN, BOE SIS FE R IRT IR . [FIFE, IE T 2R R T,
SIS AR A TR R A S N oI N B T LASRAS EIR R

[0030]  HUSFERIF SR R I, B2 REE pH, 4E 4 AR 0 s, B & 45 6 0] LGB A K
e A BB TR E K pH(pH = 5-6) T REAT 1 Ry 1L B 2 e % ] R 1E AR AR AR
CEINHR S = & ) o fH2, SXBP 4 F T 7™ Ko, 26 A (1) ARA BRIE 5 BRI AHR, =
pH (pH = 7-7.5) A4 i i 71 160 ARA 2 &, (HAE KRS DR 22 o TERUTF IR 7 2P, AR BH 1)
Jii5¥5 K pH BB 2, B pH 76 R 8% (1 5 B AR i 78 f B s iy . R E R PIE (%) K
B, I B g SR AR 5 B R RR AR e B, SR, 40 i 2 R P R R B ek
ZRE T RAE, TE & ARA (AR 194 7= 15 LUINaR . ] DIH ik 76 & Wl 72 Hh 43 9 1k
Z U pH AP RIAT IR E

[0040] AL R IR, e IR b B A AR AE (D 0.) (H1, = 40 % S MFIR ) B
LR RS IR IR L 5 R K AR KRR/ s it G P 1Y ARA BRSO ARG E o D. 0. W] LLE
AR R, (ERFBERETENE Z 0255 ) , i s (2Rt s gad g ) , fe
EEA R (RIS 25 2 B 8] P o R R ) S, T R 9 B i VVM, R4 Bl 7 R
BEBAR 2R ) M/ ORI A 0, B (ESRARAE T IR BRI B i T R
P2, 4 SRAT R B E 15 B4 iy B A4 SOk B AR 1) ARA JRTE 2B~ e ) o Bt , F
AT —IRE 2 0 F IR SOk i R AT AR 4220 F 409 ARA BREE K] 2EECH s = mg 2k g, 2/
50% ARA FRIELFELT,

[0041]  ZERE AU B S 7 X rp, RIEERE IR EE S A0 T = 80g/L il 445 B BRI AAH Y T
= 16g/L [ BHZEU M BIR, KB 51 R 72 5 0 & pHb &2 6 2 1), 42 A G, R 85 3R 56
pH 55 T BB = TSR W) 7K o SBRIEAKCE T 2 << 60g/L % i 2 B2 48 /M)

9
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J& ) 4 pH YA I BOE BN pH = 6. EFESHE (A1 / BRI JEUE & CER) 153
BRI i RI G2 72 /NS ) 5 BAZY 0. LpH/ /)N I 3 B8 ¢ 8 {1 T (1 42 pH6. 5 4% pHT7
Z 8o PRJGAE R S S B, 4 pH R4 pH = 7-7.5 LT

[0042] X3 — S 77 R UL, B FR 5L TP IS SR EE (D. 0. ) B4 dr il sl T8 S
WEEI) 40 %, S 0 A2 8 L BT E S 22 1 lpsi, IR FE 22 300em/sec $i 4 s
B, e il A 22 0.5 R/ RIBERERAR / 73 %h. fE— B PR AE K )L 0, miHAER
Befa, AT (0, VHAE) TFE. Sbmligshite / 83, RS 4R sk Fr D. 0., 4y
40 % AR MAIRE DL L.

[0043] & it 4 b P IR LAk a L B fR AR R S RE B ARAS IR M AR R &, T A
20-60 % HI7HIE, J AR AL E BT 25-70 % 2 H il =B JE 2N ARA B3k . A] DAUASC AT Al
PRAED T CHIH ) o BUFR A, 7T AR IS B KA B8 T I 48 /NI, ARYE gARA/L/ R
5E WK .

[0044] W] LA &G0 I 7 VAT WK, 0 anacd g L B0 B 25 05 o i i BN R L e AT
ML .

[0045] W3k ST, P UAAT B DR AT A I . W20 BeRER I A S S . WL
DL FA BRI B SE T, ¥ iR BRI AR o T ARIE IR A2 , 7R AR AT, B 22 0F nT LLd i 4] i s
TR AR T W 5 T A TR T 58 i K o an SRR XA, LAAS FH AR R M v 1)
KA ARA [FIMIR A B BEANEAT AR SRR E H , (H UL Cbe A 1.

[0046]  7E— Aty I Skt 77 b, FHC /K Rt BE 5z ik AT B b A B0 i . T8
DL - A2y 5 0 1 (w/w) BRI NS o VR B J » 28 e AT BB Lo [ A4 55 R
O3B o B IF ORI AR (IRAC) o4, BART 1l g A AN i 107 R AR SR ) 484k o JIE
W FEEFI o A2 O L B 3

[0047]  DLAEAR P 5 0 A X 1 JL B AR 400 J5 () RE vl PT84 A ) o B
I, DRI Ay S R ] B R TS0 HE 40 A 40 B 1 R AT R 2 B S Al /N RORL o SRV T I T T
VEIE AT LG ok R v A A0 P 2 me PR R, 4810 TR A Bl o o A — A R S ity
A H FL B W 22 DR N B AE L / PTIE PG A » AT FEVE U I A5 ORI AN TN
A (DA 7 2 20 % 94k, BERR R BRI 4 (RFAN R ) , BIR G, ARG H IR G it
BB [A] AYTUE R4 /NBokE GRS =T 1/ ) SR B R 25000
/ BYO JEARPETE T TR AT RS T, SR i3 B 25 R A s 8 T ) P V5 P L T YR o o 20 22 TA
PEIE I L BT T T CansP R SR AR, it AR B ) 5 BRI 26 B B A ) it
HR AR N ORGSR ANTE TN B AL B D 3R b i 25 B, S TR R I T

[0048] i —Lide sy =P A L AR T AR 5, 3 AR ORT DAAE T3 &5 AR R oo b gk
4T, 40 Crown Tronworks (Crown Mark IV) B French Inc. 177 &k, iXE8id 5 AN T 25 B
TP, 1 TABURA TG Ye. BAR, T 8A 1 L) o 5 A3 2 U R AN =
H 3 AR B FR 0 s A T AL R Al /N RORE e 2L, DRI BRALC 1 [P SC P35 TR RS ol 7ok (4 2 AR X
i3

[0049] B3, VR 220F (—ME 2 30 22 50 % B A4 ) W ALEK i e B3 A AR M 5], 191
W L EE B A R A, BUH CO, B NO 22 SR FRIIEAT B I TR AR A o e U AR A AT B
LR . AR BTG SUAE T REAS 2 B I A F B I SRR A IR R o McHugh 55, IR 7V

10
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AZLEY (Supercritical Fluid Extraction), Butterworth (1986) , XLy A A4ty
AN T3 AN, Ferb AL R AR 60 i &2 it man e EA] IR 845 AR

[0050]  —Ff A A () AV VR AR B 7 V20 B A — 5 1 ) S N 38 o B 22 4R 5 i PR v ) S TR
BEVR G o IXFE IRV A A TR o AR AR 3 22 6 i FIA B o SRl R RV T
BAEPUEAMFIAFAE IR A, AR (IR A G ARA B4 L. AR ST, “IRASEA 7, “Ih”, “ I
BAEY” R IR B B .

[0051]  ZEHUJE, AT LA yEVR-A0 LA A R 2 YD B 50 Hh g e AR it ey, m] (Bl Ak
VI HAE AN 787 AT, b e e T LU LS B 11, 545 K5 IRIAEHNE &
(PP BRSNS .

[0052] gl 5 Ta 2 XA 43 25, FF HAR AT DKL [P F R A, 48] 4 3 et 7% e 316038 i i
ERAR T M B ASTHTRR ) R 7o A8 S R E A i st 25 B T ML TR KA
KR 78 R K6 T BB RIK / RIABEIL RS

[0053]  ELANFHIM AT AALRRE — A 3 Mg A F , (H2 tnT DU L3t — B alifh. 7EX—
Ingiidl 20 B, n DUAS A A s AN 53 LR, FH T AR A 1 7 40 v o) 2% SR IR 14 7 2 o
TXEETTVENE ARA R TTER ARA A& 5 FEATEATAL 22 B 20k

[0054]  F=EIFA—E, H—MRE 100 50T B 227220 5 50 & ARA [T G « ZE48 FH & A i a5
INf, & 100 5o T 2238 7] AR TS 10-15 so il =5, I slORs ) an AT g5 Al DA
P HR AR AE A SO ARASCO JE L2 o

[0055] AU B IRt B 2 et —A A 22 LIEC 7 B as ), A A3 X A 7 4 o
) ARA & BRI BEFLHP I ARA & 8. 3K 2 % ARASCO H I IR BR 4L s 5 BEFLHR IR, L&A
FIAE ARASCO %22 ) LEC 77 Y H AT T B8

[0056] 3K 2 FLE i it 5 BEFL A TG T FR 20 R bl st

[0057]

11
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ik 107 R ARASCO  ZJLEH &Y' EhHEW+H S
8:0 - 24.1 23.6 0.35
10:0 - 17.7 17.3 1.39
12:0 - 14.9 14.6 6.99
14:0 4.6 5.8 5.8 7.96
16:0 16.0 6.8 7.0 19.80
16:1 3.2 0.2 0.3 3.20
18:0 - 2.3 2.3 5.91
18:1 26.4 10.0 10.3 34.82

18:2n6 9.9 17.4 17.3 16.00

18:3n3 4.1 0.9 1.0 0.62
20:1 2.2 0.1 0.14 1.10

20:2n6 - - - 0.61

20:3n6 1.4 - 0.03 0.42

20:4n6 32.0 - 0.64 0.59

20:5n3 - - - 0.03
22:1 - - - 0.10

22:4n6 -~ -- -- 0.21

22:5n6 - - - 0.22

22:6n3 - - - 0.19

[0058] 1 Simopoulis, A., w=3 & 5 {# B 5 %% 55 (Omega—3 Acids in Health and
Disease) , pp. 155-156 (1990) .

[0059] W] LA F|, FH ARASCO b 78 ()22 JLEC 77 B (1) ARA 25 & 5 REFL P 1K) ARA ZKPAR %
e MAk, I ARASCO FF¥A BB 5 B2 LB 7 ) h B IR Wi R 4 . 185, B2 ) LI
T BT 2y 50 2 1000mg (] ARASCO. H AR ARASCO 77 Bk T H A i) ARA 5 =,
FA B LA P R 10% £ T0% . {HIEH ARA &N 30 £ 50% . BRI
52, I DAAN 78 3 LIS 5 B I & AT 2220 40 % ARA Jig I R AR L, 2270 50 % S 4. ARA B4
30 %6 I, B fAb FE L LE 2 T2 LIBE 75 029 600 22 700mg (1) ARASCO o SXAF: (1Y ic ELAX EA—
#> ARASCO X 50 £3Fi 77t HE 1 EL B R 7 24 LI 7 &b R oA (9 I et > 91 40 Similac®
(Ross Laboratories, Columbus, Ohio) . X1 ARA & & 5 & B it v vF 5515 2N SR Fo Bt
tt. ARASCO DAFEASAE EPA N

[0060]  7E FIRJ7EEH ] Pythium insidiosum I, ZZHUAF 2K & ARA )7 I8 32 22 2 %
Heo (H2CE R, NIRRT R AT E 81 Pythium insidiosum 3R] BL[A[ 3K & &
ARA FRFEE B H M =88 AEPTIR 7y A8 e B fEE I, 5 ARA (R 35 2 ol =R
PRI U ARASCO ARk FH VR 22 JLBCTT i insfle i & A EC T B3t ARA, 1 H.
EFRAEFLALT), B InAE T S B P SR e LA AR b IR LT A

12
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[oo61] [ T FH/EZE JLEC 7 B IRz o, A B I & ARA Y IR 1B T 2 Hoe H &
IE ARSI AR N G CA, VP2 R0 S5 62 ARA ¢, Bl W= (Vajreswari %%, fCi5
(Metabolism) 39 :779-782(1990) ), J% ik%§ (Melnik, Bo, Monatsschr. Kinderheilta, 138 :
162-166 (1990) ) , FHH5 , 24 AT R PRIE , K ik 73 R0 , 18 P U2 B A a5 rfriad AL Bl s o A
A B ) — P it 77 b 3@ A 25 R I A M IR VR TT BRI . 29 R
R 1S9 AR 1 ARA I35 K P IS BIEH AT 7 193 . F b 78 ¥ 7 1% 285 UL U
)2 IR v ARA & B IR, TG 2 2 /b 40 % ARA FR13H1, 50 % ARA FRIETH 4T . HRHE AR fe e i
SRIEPE, WART UL Mes 25, SN B EAEE 25 24

[0062] AU ARN R AR FEA — PR ss A 807 W UA TR E IR
ARA I N IRF & BB I I8 o %07 iRt 2R e ol ey L3R 41 o AR ARA S A 25
[0063]  7EAT ] ARASCO J97 Sk Z ARA A RIKIEEIN, NAZATH A 0 . ARSI E A
N ARG ] D e X — s, 8%, ZE2 0.5-2. 0g/ K, — A1 ARA 35
AR B R

[0064] A BH ) H & 92t 77 N4t T8 ARASCO, 151l 1 A< SC TR i /51 ARA 25 & (13 ik
LA EY. Wkt & HECH S IR G4 . X 2R G — AT [ 546 42 B
iR . XA S PR T X B RSB AT ARA LA B TR s B2 R M A RO Vs
[0065] DL bXf A& BT T A A HR, LT B9 AR R e M s i) i — 2D B Ak
i

[o066]  SEjfifs] 1. 4% P. insidiosum JSFEINASE JLEC 7 £

[0067]  7F — SOL( 2y g AR ) Wy & W% GE b, 18 & 51L H 2K K, 1. 2kg Hi % #E, 240g B%
BEFREUYI AN 15ml MAZU 210S® W /. K EERELE 121°C KW 45 43 Bl E K B L 72
TyMON BL VR Bk K. #4 pH i 22 6. 2, SR 5 0N 29 1L (40 g %5 B2 & 5-10g/1) 1¥) Pythium
insidiosum (ATCC#28251) HFh4). K418 KL 1815 42 125RPM (250cm/sec AMRIRFE ) , 1/
TE R E N ISCAM(ARUES T 9 R/ 208 ) o 5 24 /NI, B 18 O BE 3G i 42 3SCEM. 28 48
NI S SR IIN 50 % A B 2L (Lkg HI%HE ) o 55 50 /NN, EENER, = B2 2. 2kg VR T
(2 15g T ) /Lo ¥R M AD) R ENL E5 R m il & & G0 % [k ) PRk, 24
JE VR T FATFRR RIRTEA R B 08 i B 2B 0, & 200g TAEW) A 1L CEAE = ik
S A 2 /N o SRR UEIRG Y, 28R U, T 100g AW IS4 -6 HHi. ARG
W8 20g TAE U LU ) SEEAE 200 N ARHL L /NI, Jd 38 5 28 R P, B 100g T4
TIEMIE] 22 KMo BB rh BRI, AR 0 SRR A H I = ERRIR A Y. &S
RN 5 20 30-35 % A6 A VU IR IR, VA K AN 5 (19 EPA . R 3y iy I 280 v 65 1) 22 ) LIEC 77
B HiSimilac® (Ross Laboratories, Columbus, Ohio) H7, %M 78 b A& L i 4 JE i &
60mg .

[oo68]  SEjfiifsl] 2. il & iy LA LA IR I NN 22 LB TT )

[0069]  {E—AN 2L FEJH RS IR (LA R8T (ATCC#42430) , BT& & H 1L HRAKH 2g 54
BRI, BIRARE T 25°CRIEHtRE 7 Ko BRI B , B H A E T, 154 8¢
BRI B 22 . WSt | prid F Cbe A R 22, 13 212 2. 4g FHalh . thilith &H 2 23%
Te VISR IR  #% 100mg/L (3R B2 NN BT B 1 22 LG 7 B )7 i Similac® o

13
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[0070]  Sijfidsi] 3. ) HH iRy Ll R K AR = AR AR DU I PR

[0071]  {E&H GYE H59R5E (50g/L % HER 6g/L Tastone 154) HIFEAHHE RN i 1L
5. RIPEE W ETE 28°C, S HE A 130-160cm/ sec, S AWIHE RN 6psi, mAIIE S
K 0. 25VVM, 76 K B ATK pH 74 5. 0, KI5 sy R 1 pH 354 5.5, F 8N 1)
NaOH 4ERF3TFRIE1 pH = 5. 50 % LAURMUF AT Hid: / 8, HEUKF4ERF(E D. 0. = 40%:
WEERIE A 1lpsi ;TR E BRI AN IR E 2 175em/sec sl SR R4 0. 5VVM
FRPE T E A Dow 1520-US R4k . (LEKBRT A AL 0. Iml /L 7R 3E BB 1k
K)o

[0072]  pHF+% 6.0 LA EJEIH) 12 /NI Py AR A B B S 75 31 32 R e o
[0073]  EREEHESA GYE Br7e3E (50g/L Hi% BEA 6g/L Tastonelb4) ;%% MUK B,
KB JGIMAN T RBERET o 4 REHR OB TE 28°C, s FEE R 160cm/ sec, )i A
6psi, FAJIE TN 0. 15VWM. K5 1154 pH %€ 1 5. 5, I 8N 1] NaOH 4EFF 5 77 IE [
pH = 5.5, {EAEM (FMEA 24 /NI LLUSIFER ) AV pH s, (HEE s I H,S0, 4EFF 7
pH6. 8 LR o il ik A MUK RGN 28 11pis, 3@ Mk 2R M Godi FE 22 175¢em/ sec, #4 3l
A R AR 0. BVVM R AEUKFYEHFE D. 0. = 40% o MR 5 M Dow 1520-US k4= il
WK, (AEKBERTEMAL 0. Iml /L 3EEFSRIE B 1R )

[0074]  3EFRWEF 12 /DIRIEAE D T SR IR 73 87 7E pH F+ 22 6.5 LS 3-4 RITEA
Wegke TRERIAED VR BN = 8. 5g/Lo 15 R I i 26 Bl A B2 N A 50g/L T F 22 25g/Ls
PEWSCEUINT, 43035 7 1) R I H & X B Do ML R 15 9 2k T 7 0 M B 2 A%, JF4 b A= o1+
P

[0075]  SEjfdsl] 4. il BEfEE A AR R e iR A - ARt

[0076]  HRHiE SEifd] 3 (¥ 7%, A ARE R i 85 724, s a L AR R B 9 200 B &
PG . 77 65g/L #iZ P (Staleydex), Ml 6g/L M BHEEY) (Tastone 154) F57% L
B 12g/L AW, FEER 16 /NI AN 6g/L Tastone 154, 25 5 7= 18g/L AW it
[0077]  SEjffsl] 5. =il B HREE = AR I AR T e R A - SR i

[0078] 24 Tl ILIENN Tastone 154 i LG MAEM BMFAT T — R AN EE . IXLLSLL
M 2X 201 F %, 45 BEINT[R) 24 168 /NI o P 2 1) e ) i 28 A AR R 470 22 100g/L (5 S i) 4 1
65g/L AHLL ) o —HEWSIN 3 X 6g/L [#) Tastone 154, Ji—HREANIN 4 X 6g/L. ¥R AL
Tl SIS I i Hs KR A8 K B i R AS R  Z N

[0079] & T IAEERN, B AE FH I AD T (Iml VR385 B 42 ) BEMAE 2 N4 50ml GYE %
FidE (100g/L Staleydex, 6g/L. Tastone 154) KIS, 7F 28°C . 150rpm £57% 4 K., HK
4 KRG, R SAERE B BRI ELAE N 2-5mm. 283X L0 A 19 A4 K L v 42
A] e A T A A PR . AR Waring 1R -G {CIRTT 2 X3 72, B 25m1 23t i H
F| 2 /> 2. 8L [¥] Fernbach A A, i AL 800ml o (FESEHT I SEL 1 844 FH 10m] 11
AT o 1 B A PR A A AR 4 B ()8 B BRI T HLAG TEAE Fernbach Hr A4 K 23
EA] /o ] 25 B BE 4518 » ) Fernbach HY I35 7298 I i 2 BE (Staleydex) 100g/L FHPREREFRHY
V) (Tastone 154)8g/L. i % BEAE BEE U 43 48 40 73 Bl K TR o Pl 1) R PR T 4E A
28°C, IR 4EFEAE 100 22 150rpms,

[0080]  {F Fernbach B 1iI% 44 /NI G, BAP R 2 2 A 201 R IEmET . Bph
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YT KON 13 KA BRI R 22 SRR, B T3 P 5. 2g/ Lo

[0081] &7 1.6kg(10% ) #i%jHE (Staleydex) F1Mazu204 JE¥L5 (1. 6g, WffAE 12. 5LR.
0.H,0 91 ) (1) 14 F1 15 ‘SR EEHEME 122°C KB 45 70 Bh e IRSEAEREDEES (L8 0 I Z1) oA
800ml (5% ) ¥ehhdy. KEFMEMIRAESE T

[o082]  ¥ELAZ :28°C,

[0083]  pH :fH 2N NaOH #1 2N H,S0, 4445 5. 5,

[0084] 1#’S :0.5VVM,

[0085] 5/ :0. 2bar

[oose] itk (&AM ) :80cm/sec,

[0087] D.O. :#=Hl4E 40% L I,

[0088] 145 :3X6g/L Tastone 154

[0089] H4EELEHEHY) (Tastone 154) ¥k 96g/L IS H i R K 1 /DEF. 23 3 IRAE
0,20 A1 26 NEFERXIIAN 1L (1.8% ) »

[0090] %5 15 /)N, DO BEZE 40% LU, A 15 /NI 2255 22 /NI 3R 1 B FH T 28 175em/
seco AR JE I AR T &R AT DO s AEE 23 /N 22 72 /NI, 72 TP I
M 36 /NI IFUG, HE— B R PR DARIE TS /MR Ao 58 48 /NI, BLFEE O T A 2
200cm/sec ; 25 72 /NI, THE & 250cm/sec 3 25 80 /M, JH i & 280cm/sec. {EHE 120
N P P P T B 4 =T 2 290em/sec BAINBRIE IS ®] . FEEE 144 /NE, K BERE A PR 2
280cm/sec.

[0091] 155 :4X6g/L Tastone 154

[0092]  REPREREEHNY) (Tastone 154) 384g Wik 96g/L HIMRFE Hmi R K 1 /M. 43 4
IRTEES 0,20, 26 F 32 /NI RRR I 1L(2.4% ) .

[0093] 5 16 /MR, DO B4R 40 % LAR B idE s AL &2 175¢em/sec, H2 5 23 /Mo 48
Je 0 AR SRR AT DO T 40% LLE s R 23 /NET R 72 /Na, ZE S IR
o MNEB 36 NI IR, E— 4R M R B DURAIE 78 70 iR Ao 2250 48 /NIN, PidE Il i 7t
E1A 210cem/sec s 25 72 /N, THE A 260em/sec 3 250 80 /M, THE & 290em/sec. 1EEE
90 /NI, K R BE AR A 280cm/seco A 144 /NI, s B PR S 260cm/ sec.
[0094]  JTREMMZX .

[0095]  FEHERNINS, Y GE K AW BUHS 2 T A BN BAR B 2 BBk . & 24 /DI, FHER
TEREK. BRIR/N (1-3mm) , BA /NN ZFISEMAARI SN . 7E58 48 /NI, BRAAAR K, TEAR TR
WM. A T2 /NET, AR tHIRVT 2 AN BT B 22 B X UL BHER T aA iR, A2 168 /A,
BRZEARIE 0.5 22 2mm, A SR B 22 FE BT 4 lfiL 2k, T BB TV 2 B 22 SR AR 1.

[0096] K MEEGE H ARSI 24 /NI RS SHOR I . BB, YRR 230, F RSk & T 2-4em
N T HIEFIAS LA . 2 48 /NI T, VRIS T %, (R BRI k. FER IR
LR, P RERIIRIAACE — IR BIEH O EM . REAT 150ml 575,

[0097] PRSI Sk BB B T R E ST AW i AR R A/ AR ELAR KT
ANGEIEAT B R R UL, 1A — AN DL, ZEGE 15 A, STE AR Y R B T R AR SR A 1 24
ZINES PR I0 s B TR), AR RRR B BT R E R IR A IR BRI TS ) o 168 /NI
Ji R EEGE P IR i AR 131,
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[0098]  RUEEEL IR, 2 72 /AN, TEREFRM) BRI DA VE 28, T HUR IR 14 F
AL i . AEAE 168 /NI (1)) DAL Gy (B /R CE 40 M S AT S o 57 I AT DL R K e 3
LG IR /MEIRZ , 36 3 Bon T ZAEW IR = &2, LSRR IR R R

[0099] 3% 3 R TE

[0100]
14
3X6g/L YE
WOSR/NET | R NH3 TFE&E HMEE |ARASE | 77N
(g/L) (mM) (g/L) (% T &) (%) | (g H/L/d)
0 105.0 3.0 0.4
24 97.4 5.9 3.3 4.8% 23.5% 0.16
48 73.7 0 18.3 7.9% 23.4% 0.72
72 60.3 0 21.0 14.4% 25.4% 1.01
96 48.0 0 22.3 18.3% 27.5% 1.02
120 40.0 25.2 21.1% 29.4% 1.06
144 34.7 26.6 21.8% 30.9% 0.97
168 29.0 27.5 26.1% 31.3% 1.03
HE 15
4X6g/L YE
W/ | % b NH3 TFE MEE | ARA R | A5
(g/L) (mM) (g/L) (% T H) (%) | (g /L/d)
0 109.0 2.9 0.4
24 103.0 5.1 3.4 4.3% 21.9% 0.15
48 74.1 0.3 23.6 6.8% 23.1% 0.80
72 51.4 0 29.8 10.3% 23.9% 1.02
96 40.0 0 32.7
120 27.9 31.7 18.2% 26.6% 1.15
144 19.8 33.5 20.7% 28.1% 1.16
168 11.0 29.9 21.7% 29.9% 0.93

[o101]  SEjfifA] 6. iyl gk s AR A R E R A - AR =

[0102]  IX—ZHSCE0 20 1k B e iR Eh ML EE K kit — b 4g | g, e 55L
15 5 FEASAHR] , H ] 25 BH A 155 Mazu204 ¥ AE 11, 5L i ANA2 12. 5L [ R. 0. H,0 o7, 4
LEZR 30 /NI I EhVE TR B B S R AT . 14 S HEAS N Fe, Zn, F1 Cu ;&E 15 31 Fe, Zn, Fll
Cu I L 5

[0103]  H# 14 :3X6g/L Tastone 154
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[0104] 4R BHEHUY R 96/L W PE, 43 B LL 1) 3 4, i Hs K 1 /bt 7556 0, 22 F
28 /BTN 1L 54y o FEEE 22 F1 28 /B, ARALIRRE CH . (CER, $R7R A BEGE 0 (1A
FE) BIREUEK, KRBT 6 75 E 0.

[0105]  JNAKERALES -

[0106]  FeCl.6H,0 480mg
[0107]  ZnS0,7H,0 240mg
[0108]  CuSO,51,0 16mg

[0109]  #f FeCl, ¥ATE 1L bg/L MIATEERREE . AR, A NaOH ¥ pH 75 &
4.5 B KEE 1 /Mo 7R3 30 /MR BRI

[0110] S P G dc ) R0 3 P2 72 50cm/ sec T AN A2 Ji 58 TR ) 80em/ sec, Bl A I i
(R BT (13L) IR B3 s 30, 58 a1 BT s P BU™ Wl 7255 16 /)
I, D. 0. FEA 40% LU, 25 28 /MR HFE s B R i 2 175em/sec. SR Ja AU
SRR D. 0. F&HI4E 40% LL Fo 7258 46 /NN, R 1RGP 3 g = 42 190cem/
sec. PEHEIRE B — LT 5, 2B 48 /NI R 200em/sec, 3 51 /N 220em/sec, £ 53 /MY
A 235¢cm/sec, &2 56 /N A 250em/sec, 2 57 /NI 260em/sec, £ 70 /N4 280cm/sec.
AR AE A e FE I B2 (450rpm) T, RSB DUIIAR A ZE o BARHESTAE I IIRPRUE R “BEH
N7 ABAEY BRI AE T G208, A L 7 JLP R . IANEORE TR PR Tk, T ER TR
1EDCe FESS 116 /NI, H 40015 B2 PR B 265em/sec, 7E28 120 /NI, 7E— 20 FAKF) 250cm/
seco

[0111]  RIFRECEZIEE 18 /NN IFAG ™ ALK . VIR I N ARz . 56— X
IIATHIAIAEES 20 /Mo 22 24 /NI, R0 B KR 7 AR A, 7 B2 5 MR RS IV v 59
A T2 /N, RZHOMIK T B (B, KM SO AR wr B A0 I DA T 5

[0112] %2 24 /NI, AW T 2 AR AU RO (1-2mm) FUAS BRI B 22 B AR A« K B0 41
MRE AP A A8 /NI, AR 2 A AR B T 22 SR AR A, IR /D BB (1-2mm) , BRI %
IR/NTT A AR B DA S BEAAA BOAI JE R BEAA BROR (1-3mm) o 4% 96 /M, A= 40 5 s 5 4 el BRCR
(1-2mm) , EFPRFRL (0. 5mm LAF ) FHBRAS KR 22 58608 50 144 /NN JE B4R A B oR 7T
T 22 TP A7 AR KBRS /NI o

[0113]  f# 15 :3X6g/L Tastone 154

[0114] e BESREUYDA R A 962/ L WAL, i Hs KT 1 /MIF o 7256 0,22 F1 26 /S 3 2k
AN AL 254y . B3 22 H1 26 /M, AAEROR U B 2 FRBUG K, RIEFBIT UG 75 Z 0.
[0115] I AKIERALHS -

[0116]

KH,PO, 77g
FeCl;6H,0 480 mg
ZnSO,47H,0 240 mg
CuS045H,0 16mg

[0117] ¥ FeCl, ¥ HAFE 500ml 5g/L MIATHREREE TR+ » IR, I NaOH ¥ pH 75
2 4.5, ¥ KH,PO, V& fAAE 500ml R. 0. ZKH o K5 PRSI KB 1 /isE, SRV H1 & 23°C,
SRIGAESR 30 ZNBPYRA NN K G o
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[0118] R dpc A1) I B P 3 P2 2 50cem/ sec T AN 72 IR S5 THRIK) 80cem/ sec, BAl Ay & IREdiE o
(R (13L) WGPz i i 4 o 0 » 6 v R 0 2% R BU™ W0k 7E58 16 /)
I, D. 0. B2 40% LUT, (RG2S 27 /MG IR FEIR M 22 175em/seco X Ja AR
ST EREED. 0. FEHIAE 40 % LA b 7S 41 /NI, Sk T 3047 2270 /N 8 B TR A R o 5
JEFE R 22 200cm/ sec o i HFE FEARUE— 8 Tt w5 5 42 /NI 4 220em/sec, 42 46 /M 4 230cm/
sec, & b1 /MR 235em/sec, B 70 /NI A 240em/sec RIAFLE X FE I PEREH Z (410rpm)
TLREENR N ER P, HREERICEENAEMTES) . R4 80 /NN, K ikt ik
FE KR 205¢cm/secc.

[0119]  REEGETELIEE 18 /NI IFUG ™ Ak« AR N T A RSl 25—k
IOATEWFILESS 17 /NI 22 20 /NI, SR s K B 7 A IR, 5 B4 0 Ik KIS IV YL 77 o
2 T2 /NI, RZHOIR TR (HR, R RATIIN 75 B0 A N AT V) o

[0120] & 24 /pi, A4 i 2 AR FEAS BRI (1-2mm) FIAR BURI B 22 SR 61k . A K E 148
MIRE R APAE . & 48 /NN, AR 21 7 AR U B 22 SR AR A, AR/ BRI (1-2mm) , BRI N %
IR /INT A FIRA L, AR BEAFA B ) B 4Bk (1-3mm) o« 22 96 /NI, AR5 2 [l BROR, B
2 1-2mm, HAiF 2 B A BUR R RGN, DLRVF Z BRI 22 7 Be . 28 144 /D)2
U AR R d ol RA A SR G 5 = i N o | A NV 1 P T I 8 = A T 22 B | N9 -
[0121] i 15 5 5HE 14 X AAAE T0 N T BEIR R I 16 7EREAS R FE P, 7EBAR I
PR T SR B R AT 0. G 15 HAERKTEAS S “Aail”. K 4 JIH T A9 ir
AR5, AR AR . mr R R & B R IR T, Ml A pE A 2 (BE 15 4
82g/L, Mt 14 4y 64g/L) , iAW) IR BAAE AL -8B 73 B 22 T IR KT o

[0122] 3% 4 Kkl e

[0123]
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W 14
+LHLE
W/ | HERE FE MER |ARA & | £/
(g/L) (g/L) (%1 &) (%) | (g ¥H/L/d)
0 116.0 1.1
24 101.0 1.8 1.2% 22.2% 0.02
48 84.0 14.3 6.2% 24.7% 0.44
72 60.0 24.5 10.6% 24.2% 0.87
96 45.0 28.2 15.5% 25.3% 1.09
120 34.0 28.9 18.1% 26.6% 1.05
144 27.0 30.8 20.8% 27.2% 1.07
15
+E AL £ B R £
SR/ | R R +H#E MEE | ARA & | E/5f N
(g/L) (g/L) (%1 ) (%it) | (g /L/d)
0 113.0 0.4
24 101.0 2.1 1.1% 24.0% 0.02
48 74.0 21.7 8.1% 24.7% 0.88
72 51.0 26.2 19.9% 26.5% 1.74
96 31.0 30.1 25.5% 28.6%
120 18.0 33.8 31.7% 31.4% 2.14
144 6.0 34.5 36.0% 32.9% 2.07
[0124]  SEJfIAA] 7. KHUAEA ™ & A A0 A VU B 1) vam L i fa e AR 40 o

[0125]

MIETEGE W] 5 GYE B3k (50g/L % FEA 6g/L Tastone 154) [P FHEEFH.

LS YEFRAE 28°C, S A1 4 B W E E 130 & 160cm/sec Z 7] (£ 43rpm) o SR A
6psi, F YIRS N 0. 26VVM. K AT pH 7T 22 5. 0, KI5 I B pH BEAE 5. 50 4
HE DL A 3 72 2 o R R YR RRAE D. 0. = 40% (1) ¥ TERTHR Llpsi, (i1) Bdidk
PR 2 156-175em/sec FHEFFIRIMGHSE, (111) R THEEIR R E 0. 5V, IR THE
A INHET Dow  1520-US SRAZ IR (O 147 B T8I 1530, RAZAE K AT ALY 0. 1ml/
L yHI57 ) o $EF0)5, F 8N HJ NaOH 4ERF 1577 pH = 5. 5.

[0126]

-

[0127]

80g/L #i%#E (ADM)
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[0128] 16g/L K&¥; (ADM nutrisoy)

[0129]  30mg/L FeCl,H,0(Sigma/Aldrich)

[0130] 1. 5mg/L ZnS0,7H,0(Sigma/Aldrich)

[0131] 0. Img/L CuS0,5H,0(Sigma/Aldrich)

[0132]  Img/L 9% (Sigma/Aldrich)

[0133]  2mg/L Eh&Mi % (Sigma/Aldrich)

[0134] 2mg/L ¥z (2F45%h ) (Sigma/Aldrich) ( KRV £ pH4. 8-5.0)

[0135]  FHFFFHEFL Rl B0 (11.8% ) o K RIFEREIR G YERETE 28°C o FAIPEFEIH E
SEAE 162em/sec (£ 23rpm) , S AIHES Ky 6psi, AT B <A K 0. 15VVM( £ 300scfh) .
[0136] ¥ dk P AR 4R 7ED. 0. = 40% : (i) MIERTFE 1lpsi, (11) ke
MR A 2 300cm/sec B AANGIERE (930 T 30em/sec), (iii) ¥l EERESR
0. 5VVM,

[0137] AR LA pH I 75 K42 ) pH

[0138] ¥ KB G pH ¥ E R 5.5. 1 8N [1] NaOH 4t F pH = 5. 5,

[0139]  FEFEFNG 24 & 36 /M, A :2g/L KH,PO, (110kg % T4 700L /K1) .

[0140] 2 48 /A, Wi SR A A5 BEIR B << 60g/L, % pH BB (HICN = 6. 1o

[0141] 28 72 /i, DLAE/NIS 2 0. LpH I8 T 22 12 1 pH 22 = 6. 6,

[0142]  FELAEI TSN H,S0, 4ERF pHAK T 7. 3.

[0143]  RERE 12 /NI RE R BB ORE — IR AT A= 400 JSURI IR 10 BR 1K1 3B, 7 pH A 2= 6.6 4
3RJG (4R 6 KRG ) FFaOGR. T AEMRINE BN = 24g/ Lo R HH 4 2508 R B [V
M 80g/L FREZR< 14g/L.

[0144] K Ax S A VB0 ok e 2 Il R AR ok 0, W B 22 5 PR G R 350 &, b idE AT R
[0145] AR A S AZIUEAT (1) P40 L 2R A e 1 45 SR 41 TR 5 FIER 6.

[o146] 3 5 &yl A 1) R e 2

[0147]

B 73 =W B P (80g/L)+ KGN (L6g/L)y+ B E+4E 4 &

[0148]
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o /ANE | EEE NH3 FH MER |ARAEE | £/
(g/L) (mM) (g/L) (% T H) (%) | (g Wh/L/d)
0 58.0
66 43.0 12.6 14.9% 33.7% 0.68
94 33.0 17.0 27.0% 40.0% 1.17
118 23.0 20.6 28.2% 42.6% 1.18
142 16.0 17.1 39.2% 44.2% 1.13
165 9.6 21.5 41.5% 45.5% 1.30
188 5.2 19.8 41.7% 47.3% 1.05
215 1.7 23.2 46.0% 48.9% 1.19
237 0.2 , 23.1 44.8% 51.2% 1.05
[0149] 3K 6 /&y Lk g () e e it 2
[0150]
B gR ik = H A B (65g/L)+ K E B (16g/L)+ AL b+ 4 AL BE+Pid &
W PN | AR NH3 T &R | ARA &8 | A6
(g/L) (mM) (g/L) (% T ) (%oil) | (g HI/L/d)
0
65 36.0 13.0 8.2% 29.0% 0.39
90 23.0 12.0 18.0% 42.0% 0.58
115 15.0 14.0 30.0% 47.0% 0.88
139 9.0 15.0 32.0% 51.0% 0.83
171 4.0 17.0 36.0% 55.0% 0.86
209 1.4 12.0 36.0% 57.0% 0.50
243 14 37.0% 60.0% 0.51
187 0 13 34.0% 64.0% 0.57
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