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Research progress in the biological function
of arachidonic acid and its production by fungi

JIANG Jia-la,LIU Su-chun” ,CHEN Xue-wu, CHEN Min-na,ZHANG Xue-jiao

(College of Food Science and Technology , Hunan Agricultural University ,Changsha 410128, China)

Abstract ; Arachidonic acid was a kind of essential fatty acid with great function for human.The study of arachidonic
acid production by fungi fermentation had become a hotspot in both domestic and overseas.The biological function
of arachidonic acid and the research progress in its production by fungi were reviewed.
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ST T A 2T K A R R BRI LA A 6k MR 0 T 1k A%
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7R AA FEEAS R TR R, LRI 0.02 % A i 04 28R
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PSP Ry 2.34g/100mL, T 44 v il i 25 157 34
H382% AR AA F RSP H 51.75% , JRlE
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AWt SSTHAR P R CAA PR REAE G, I kU
W G-6-PDH iGVEFEES T AA A= 4, 2230/ ™ 4
o &K A AR REHE = AA J7 3R, U 0.8g/L B 2L
BT, IR PR A R A T 5 e S a8 A5 A BT
IRAEC S5 PR RO B R BE A AR S R SR SR e
UUE, B2 32 BOR GO M B T, BRI — 2 & 0 T IR
9, AA PRE R R, BRI A T A AA
B S B i —— A ISR 0l 5 R R AT ) B S G
HERY, 2007 AR bR KB BT 4 M OH R R wE
(Mortierellasp.) M10 , 5% FHAL 425, 248 fy T 18 ASIC
T 4.0 x 107 A~/mL BsF, 0T LAAS 21 5 R i) e fE A K
&, BT 2 0 B0OIR B AR, AA B2 5 KT 0.45¢/L,
I H 2 B NS TF T AR e ss A K B 31 T B AR A B

20104520657 391



I{iétﬂ@f&

Science and Technology of Food Industry

FRIHE 5 IR B w . IARS SEEoT T WA L
HRAEFS AA TERBEMEE 5d eS8 7d Ja, o0 ldsin T
3% (w/v)FN 2% (w/v) I ZE, AA Fre Rk 19.8g/L, &
FA N 1L RER S AA R E i

FE NS RUAE Y 7 AA 5 B S — 2 %
5 ABAE AA PRAETHINIE T b IR 5 B 3 461 .
ARG VR 55y T — B SR S8 . PR AA
MBI, B e T 20X AA B AR &, Xl
= AA TGRS AN T EEREE ., AA AEY
B BRI AR £ W AR S W HEAT I, G FE AR DT R 1 S
S8 B FIE S 2 BR, T LA, FE 4 TR L, R
PG IX B 20 TR 14 AH S g N H: 5L PR i AR FH 0 15 L
il , DB B A o A8 53 T /KO BRI IR 120, st fg
FARE Do AR, AR AA =i
3 45iE

FIF AR B 2 7= A6 AR DU A iR, Hah g g s iR A7
TETF AR, =5 32 AR 2 8 W R & &2 FIg D7 iR
BT = WSR2 I, I LIS 40 M R R AR S 1 A5 14
MR FR 82 0 S5 AR AN — 2, B A, B 195 i 9 19
(Vo) AT S e bk 2802 07 345 vy 7 TR AR AN ol B A TR D A 4R
mAA PR, R, FOREMR AR T2, BEE KR
AR B B MR  — D R R, SRR
BEEAH LE, B B T £ 2R 18] B0 L JC 20 ™ 4% JC I 4%
A AR TR AR O T AR AR TG oK T G
Gy TR A =SS . BT & A B 28 & i AR
77— WRRER 04 H 38, JUT DL 25 R B i AA AR e
oy — R, A, WARRRIR Y &, SSRTEBIL
BRAR A ROk, R B BR O BB R an A R
AT L EKIENEE , RRAE AT AR BEARR 9 R AR A 7, [F]
BN & & AA LR 09F & B, §7 R e 28 i
BT o A B RS

BEE AATA B SE 25 TR B 58, AA 1R —
AP EE B A E SRR DGR R+, FE B AL L2 A RTAL
M Fh AT 1 T SR K RIS, T & T Wi 5
Biiste Bk, X AA IR FEICIe X b S 2 28 i & 22 57
245 HRAT AN L E L

(1] Sk, ok 4, 2 XA 5 J8 A v b R od BT ML &
BRATF ] P B A S 2 & ,2000,13(1) :63-64.
[2] Prado M D, Villalpando S, Elizondo A, et al. Contribution of

dietary and newly formed arachidonic acid to human milk lipids in

women eating a low — fat diet [ J | .American journal of clinical
nutrition,2001,74(2) .242-247.

(3] FR& Fmm L hBR Lt R[] R"HmL
#5],2007(4) :10-12.

[4] RT T . —£#709 § 18— & Wl B g A6 B X
Wi [J]. A 5 Aty & ,1989(5) :19-22.

[5] &k, bhikss, RIGR oA v B A LKA £
FAERL]] P BB 4 & ,2000,10(1) . 75-78.

[6] Calderl PC, Grimble R F.Polyunsaturated fatty acids,
inflammation and immunity [ J ] . European Journal of Clinical
Nutrition,2002(56) :14-19.

392 0105200

tEHE &

[7] MR, RALME, 2R 5,5 6 A v i B 4 12 J P
R[] B 4% #H4,2000,27(4) :31-34.
(8] &L z#7, 4T -F oA vl B R AR o) 5§ =518 1E A
[J]. ¢ B ai@dR,1991,7 (5):321-323.
(9] TAR,AK—, 53, F LA HBESRHEH S5
Wltm pash e Rl 4R A [T]. o s 4 K & 4 &,2001,5
(3):170-173.
[10] Ei 5 A v b B AT & 5 KR o iE B BACER 35 45 49
e[ )] A T A AHE,2003,24(7) :70-T1.
[11] &0, 25U 648, 5 6 & v b B8 AT 08 s KR bE
hFEa ARG RAE DG Y al)]. B kFF
F#,2005,25(4) :241-243.
[12] Wu M Y,Wang X M,Duan Q H,et al.Arachidonic acid can
significantly prevent early insulin resistance induced by a high—fat
diet[ J]. Annals of Nutrition and Metabolism, 2007, 51 (3):
270-276.
[13] f BT, &, # A B WA KR T &8 £ v b B AX
HF S Sm Bom P eg AR R [T ] 25 K & 42 4R, 2005, 25
(6) :1020-1022.
[14] Land 1, Steenfeldt S J, Hansen B w. Effect of dietary
arachidonic acid, eicosapentaenoic acid and docosahexae — noic
acid on survival , growth and pigmentation in larvae of commonole
(Solea solea I.) [J].Aquaculture,2007,273(40) ;532-544.
[15] EH 2, 228, M4EH AMAHAE T GLA Ara #=
EPA ey #F R it R [J]. b R A& 45 5 3R, 2000, 19 (5) :
388-393.
[16] Kenichi H, Shigeaki F, Enoch Y Park, et al. Production of
Arachidonic Acid by Mortierella Fungi[ J].Biote chnol Bioprocess
Eng,2002(7) :252-262.
[ 17 ] Higashiyama,Kenichi Y, Toshiaki A, et al.Effects of mineral
addition on the growth morphology of and arachidonic acid
production by Mortierella alpinel S=4[ J].Journal of the American
Oil Chemists”Society,1998,75(12) :1815-1819.
[ 18] Higashiyama K, Murakami K, Tsujimura H, et al. Effects of
dissolved oxygen on the morphology of an arachidonic acid
production by Mortierella alpina 1S -4 [ J ] .Biotechnology and
Bioengineering, 1999 ,63 (4 ) :443-448.
[19] James P Wynn,Colin R.Evidence that the rate—limiting step
for the biosynthesis of arachidonic acid in Mortierella alpina is at
the level of the 18:3 to 20:3 elongase [ J | . Microbiology, 2000,
146 :2325-2331.
[20] Tsunehiro A, Yumiko N, Katsuyuki I, et al. Production of
Arachidonic Acid by Filamentous Fungus, Mortierella alliacea
Strain YN-15[ J].JAOCS,2001,78(6) :599-604.
[21] Koike Y,Cai H J,Higashiyama K, et al.Effect of consumed
carbon to nitrogen ratio on mycelial morphology and arachidonic
acid production in cultures of Mortierella alpina [ J ] . Biosci
Bioeng,2001(91) :382-389.
[22] Takeno S,Sakuradani E,Murata S, et al.Molecular evidence
that the rate—limiting step for the biosynthesis of arachidonic acid
in Mortierella alpina is at the level of an elongase [ J].Lipids,
2005,40(1) :25-30.

(F4% 395 W)



@ézﬂfﬁil

t®/EL

SrET R I B2 S I, 13X AT BE S T H AR
B BRSNS T R B s, VEH I K B AK 4
B I N A T 25 PR AR HE R W AR i RUBR AR B, £
PR — SRR A A

W.Grosch 85 NP B% 2R 28 L& 8 Al A% TR &
K SEPTAE I N, SR FH P R AS 5] e B8 1) A 1 1R 4 2%
PRVRAE R SN A B, 2% wP B BE 43 51 2R 0.2mol/ L FlI
0.1mol/ L, 5 5% % 30755 9% tpife B T2 AR A5 3 1 AL 7
RAL A4 2— B 3k —3 — 10k g B 195 2 o bR AT ok B2 1Y v 2
15 (G2 vk pH #ERAE 5.7) 6
3 45iE

Zerdin — A2 P AF ST, BAR ANTXT e
N B2 T8 RIEABDGR, (50 LA BK BT 9 19
SEPLAE R AT 5 2, AN [R) R R BN 1% P B 52 i
WHARBRENLE L.

JRAE Ay 25 B2 A8 XU 15 58 70 R0 R4 ), 76 B XL
BRAFST AR M T B, B S T 5T T B R BTk
Bt A8 PABK S B R 4 1 3 P 48 i 8 g B g 2 5 ]
B Z2 () G T I BRAS B R i R

&% 3k

(1] AFAT, B4R i £ 4508 Bm [ 1] A S AHH, 2006 (12)
9-11.

[2] R4 .3 A H &y A ARR[T]. A2 4,2005(6):
47-49.

[3] XAk AToR-F ELER B ERNESAFOEALT]F
ko ,2004 (8) :34-36.

[4] Rt A Mok B RS £+ R 5 [J]. A% T 1k ,2006
(1).14-16.

[5] Aaslyng M D,Martens M, Poll L, et al.Chemical and sensory
characterization of hydrolyzed vegetable protein,a savory flavoring
[J].J Agric Food Chem,1998(46) :481-489.

[6] Shahidi F.Flavor of Meat,Meat Products and Sea foods[ M ].

Vol.31,N0.06,2010

New York ; Blackie Academic & Professional ,1998 .15.

[7] Suzuki H,Kajimoto Y, Kumagai H.Improvement of the Bitter
Taste of Amino Acids through the Transpeptidation Reaction of
Bacterial y—Glutamyltranspeptidase[ J].J Agric Food Chem,2002
(50) :313-318.

[8] Mohr W, Landschreiber E, Severin Th. Zur spezifitat des
kakao aromas[ J ].Fette Seifen Anstrichm,1976(78) :88-95.

[9] Basha S M, Young C T.Changes in the polypeptide
composition of peanut ( Arachis hypogaea L.) seed during oil
roasting[ J ].J Agric Food Chem,1985,33:350-354.

[10] Stark T, Hofmann Y.Structures, sensory activity, and dose/
response functions of 2,5-diketopiperazines in roasted cocoa nibs
(Theobroma cacao) [ J].J Agric Food Chem, 2005 (53) ;7222
-7231.

[11] R Teranishi, G R Takeoka, M Guntert, et al.Peptides as
flavor precursors in model Maillard reactions.In Flavor precursors :
thermal and enzymatic conversion[ M ].Washington DC; American
Chemical Society,1991:193-202.

[12] De Kok P M T,Rosing E A E.Reactivity of peptides in the
Maillard reaction.In  Thermally generated flavor: Maillard,
microwave ,and extrusion process[ M ].Washington DC; American
Chemical Society,1992:158-179.

13] Lu C T.Peptides as flavor precursors in Maillard reaction
D].The State University of New Jersey,2006.

14] 3%, k4 K e R AR £ 4R BB ) &4 A A ek At
J]. P Bk & ,2002(7) :33-35.

15] Werner G, Gabriele Z H.Formation of Meatlike Flavor

Compounds.In

[
[
[
[
[

Flavor precursors: thermal and enzymatic
conversion [ M ] .Washington DC: American Chemical Society,
1991:183-192.

[16] El-massry K, Farouk A, EI-Ghorab A.Volatile constituent
of glutathione — ribose model system and its antioxidant activity

[J]. Amino Acids,2003,24:171-177.

R IR S SRS S SIS IR S S e S S e Syl e S S Sy S e e Spe e S e e S S e S e S Sy e S =yl S e e S e S Sy e S S e i

(% 392 W)

[23] Koizumi K, Higashiyama K,Park E Y.Effects of amino acid
on morphological development and nucleus formation of
arachidonic acid — producing filamentous micro — organism,
Mortierella alpina[ J].Journal of Applied Microbiology,2006,100
(4):885-892.

[24] Zhu M, Yu L J, Wu Y X. An inexpensive medium for
production of arachidonic acid by Mortierella alpina[ J ].Journal of
Industrial Microbiology and Biotechnology,2003,30(1) :75-79.
[25] F ok, B2, B4, F AR B T RN GL & vl i~
ARFTRFTAL T LAFR[]]. &3 K 9,2003(6):
22-26.

[26] Z4at, #ifhie, K, F RIES SR EWH Bk F
EHFF[I] A RS ,2007,28(2) :158-162.

[27] A&, RER, Z28, F . HRANHFRA YR ER
WAETFABRT] A A ,2008,29(2) :275-278.

(28] samtsm, S EE , RAM, F HIFAAH " Lt w
WrBR e [T]. 8 M % %,1999,18(3) :326-329.

[29] wHE®, bz, G, 5 REWRBE XL TR EQHR
g [J]. o B g ,2002,27(2) :43-44.

[30] Bl AXH AR, S LEHHTRBRE A
K B 49 B v [T ] A A A 50, 2002,6(3) :246-249.

[31] AEZE A, AL, 5 AT TAERRERIR S
AR AR 2] 2P HEKRF FR,2002,30(9)
108-110.

[32] Lan W Z, Qin W M, Yu LJ. Effect of glutamate on
arachidonic acid production from Mortierella alpina[ J].Letters in
Applied Microbiology,2002,35(4) :357-360.

[33] Zhu M, Yu L J, Wu Y X. An inexpensive medium for
production of arachidonic acid by Mortierella alpine [ J].Journal
of Industrial Microbiogy and Biotechnology,2003,30(1) :75-79.
[34] REGE AL, F 2L AHFE AS BLio o Bk B
#5855 IE[ J]. 1845 4R ,2005,32 (9) :986-992.

[35] #hJhsk, kAL ALY AR FOF 1 A B & 7= 70 & v b B2 o4
B[ 1] KA SR 2007,23(11) :15-18.

[36] Jin M J, Huang H, Xiao A H, et al. A novel two — step
fermentation process for improved arachidonic acid production by
Mortierella alpina [ J ] .Biotechnology Letters, 2008, 30 (6):
1087-1091.

20104520657 395





