Y Aa
318N1T9 N

muing

14
= T 9
AUEIT IUITDUIIYUIA. 2542. msmm‘a‘ua Aspergil, zae K13 YHAIHUIDINITIHAD

enannsalavn. Inniinus USgauiiadia M1A3M0¥ M0 Tanainedy

PNaInsalIMIINIAD.

a

w339 WUAS oz, 2536. M3 Tadn. 00 INeInsamsa

a o < ya -—J v a L4
w3nlszaunsail asdSyananemiansiiuda Pnasnsal

%

UUINGIAY.

=

st Tsougls. 2539, anzvuthadufansaannsalninlag Aspergillus oryzae K13 Tu
£AUVIAEY. TN0H A a‘?n‘iwm HaudinIngdy

ynaenseiumaniendd. £ 0 T o\

MHIBINGY
Aidoo, K.E., Hendry, R. and Weod gyl:ﬂ; ‘19 substrate fermentations. Adv. in Appl
Microbiol. 28:201 - 237 5,{;5 i

M. ﬁt 1997. Kinetics and
batch fermentation and
né crll qi%ﬂlsome Y- pyrone.

Amstein, H. R. V. and Bentley, R. 1953. The biosynthesis of kojic acid. Biochem. J. 54: 493 -
508.

T R E
TS

Qhem Soc. 3436 - 3439.

Bajpai, P., Agrawala, P. K. and Vishwanathan, L. 1981. Enzyme relevant to kojic acid
biosynthesis in Aspergillus flavus. J. Gen. Microbiol. 127: 131 - 136.

Bajpai, P., Agrawala, P. K. and Vishwanathan, L. 1982a. Kojic acid:synthesis and properties. J.
Sci. Ind. Res. 41: 185 - 194.



121

Bajpai, P., Agrawala, P. K. and Vishwanathan, L. 1982b. Production of kojic acid by resuspened
mycelia of Aspergillus flavus. Can. J. Microbiol. 28: 1340 - 1346. \

Barnard, D. and Challenger, F. 1949. The formation of kojic acid from ethyl alcohol by
Aspergillus oryzae, and the action of this mold on some carbohydrate derivatives. J.
Chem. Soc 110: 110 - 117.

Barham, H. N. and Smith, B. L. 1936. Kojic review. Trans. Kansas. Acad. Sci. 37: 91 -

Basappa, S. C., ScreenivasamurthysV: aind Parpia, H Alflatoxin and kojic acid

production by resting  of Aspergi 1 : ; n. Microbiol. 61: 81 - 86.

Bentley, R. 1957. Preparationfind dnalysis of kojis lowick and N. O. Kaplan

: Academic Press. pp. 238 -

- '“"..rw'":-";-'ri-,' i 1

Bigelis, R. and Tasi, S. P:i995 M&&fwﬁsﬁs

York: VCH Pubhsﬁ." ~—ilf ﬁ]

Bohumill, S. 1983. Developmgnt of microbial Procgsses. In. M.O. Moss (eds.), Method in

e, 3l |

Bryant, B. E. and Fynehus, W. C. 1954, Sé;me metal complexes of kojic acid. J Chem. Soc. 76

ARFRINTUNRINYAY

Cabanes, J.{)Garcia - Canovas, F., Lozano, J. A. and Garcia - Carmona, F. 1987. A kinetic study

uction. In Y. H. Hui and G.

. pp- 264 - 265. New

of the melanization pathway between L - tyrosine and dopachrome. Biochimica et,
Biophysica Acta. 923: 187 - 195.

Cabanes, J., Chazarra, S. and Garcia - Carmona, F. 1994. Kojic acid, a cosmetic skin whitening
agent, is a slow - binding inhibitor of catecholase activity of tyrosinase. J. Pharm,
Pharmacol. 46: 982 - 985.

Campbell, A. L. and Miyano, M.1989. Kojic acid ether - ester derivatives. US Patent, 4812474.



122

Casida, L. E. 1968. Organic acids. Industrail microbiology. New York: John Wiley and Sons. pp.
411 - 412.

Challenger, F., Klein, L. and Walker, T. K. 1929. The production of kojic acid from pentoses by
Aspergillus oryzae.J. Chem. Soc. 1499 - 1505.

Chen, J. S., Wei, C. and Marshall, M. R. 1991a. Inhibition mechanism of kojic acid on polyphenol

oxidases. J. Agric Food Chem. 39 (11):,1897 - 1901.
Chen, J. S., Wei, C., Rolle, R. S., Otw / M. O. and Marshall, M. R. 1991b.
Inhibitory effect of koji - ‘ , cean polyphenol oxidase. J. Agric
| — J T—

Food Chem. 39 (11); A
Corbellini, A. and GregorinigB. 1

Vishwanathan, L

jico per mezzo di Aspergillus
., Agrawal, P. K. and
ies. J. Sci. Ind. Res. 41: 185 -

194.

Coupland, K. and Niehaus, W JG. . Bife 1itro ly, Zn"", and sult concentration
kojic acid and versicorinibiosynthesis by Aspergillus parasiticus. Exper. Mycol. 11: 206 -
213. v &=

Crueger, W. and CruegﬁA. 1990, dr@ﬁm ﬁlas, ed), Biotechnology: A

[extb@kgfm Sirial miCronioiogy., Sundacriand. S

Dowd, P. E. 1990. Kojic Ed and S gisrsazs‘ 'US Patent, 4956353.

Drysdale, C. R. and McKay‘Agd. 1995. Citric aaij production by Aspergillus niger in surface

oo AT B 1) 5

Elander, R. P. an&hang, L.T. 1979. Mlgroblal culture selection. Microbial ggchnolggy

CUROALEILES R pitam sy e

Atademic Press.
Garg, K. and Sharma, C. B. 1991. Repeated batch production of citric acid from sugarcane

molasses using recycled solid - state surface culture of Aspergillus niger. Biotechnology
letters. 13 (12): 913 - 916.

Gray, W. D. 1959. Synthesis of kojic acid. The relation of itoh s. New York:

Henry Holt And Company. pp. 248 - 257



123

Gastrock, E. A., Porges, N., Well, P. A. and Moyer, A. J. 1938. Gluconic acid production on pilot
- plant scale: Effect of variables on production by submerged mold growths. Ind. Eng.
Chem. 30: 782 - 789.

Gould, B. S. 1938. The metabolism of Aspergillus oryzae.tamarii Kita. Kojic acid production.
Biochem. J 32: 797. cited in Bajpai, P., Agrawal, P. K. and Vishwanathan, L. 1982. Kajic

acid: Synthesis and properties. i. and Ind. Res 41: 185 - 194.

Hara, K. 1990. Composition for ext:

4919921. e |
Hatae, S. 1990b. Method A AR Patent, 4891361,

Hatae, S. and Nakashima, Kef1089¢ Whifohi 2 T 4847074.

properties. J.

Herold, M. and Necasek, J. 1959, -- “ 'f mtation. Adv. Appl. Microbiol. 1: 1 - 21. Cited

L5\ 7 N,
pp.269-273. : =AY

Hockenhull, D. J. D. 1975] The fermentation pilot = pla 'dusam Adv. Appl. Microbiol. 19:
187 - 208 Cxtedeah ill, S. 1983. Method in industrial microbiology. England: Ellis

H°”°fdﬂuBkQﬂEJW§WEJ’1ﬂ'§

Horn, B. W. Gree R. L., Sobolev, V. S Dorner, J. W. and Powell, J. H. 1996 Association of

) B 98 | B i oot

Sflavus, A. parasiticus and A. taramii. Mycologia. 88 (4): 574 - 587.

Igaki, T. 1997. Preparation for epidermis. US Patent, 5599528.
Ikeda, Y. 1954. Kojic acid fermentation.: ITI.Production of reductone like substance and its

antibiotic activity. J. Agric. Chem.Soc. Japan. 26 (1952): 90 - 95. Chem. Abst. 48: 10113.

Jacqueline, G. 1996. Stable acidic oil — in - water type emulsion and compositions containing
them. US Patent, 5531993.
Jendins, D. and Medskr, L. L. 1964. Brucine method for determination of nitrate in ocean,

estuarine, and fresh water. Anal. Chem. 36 (3): 610 - 612.



124

John, H. M. and Chris, O. 1996. Bis (maltolato) oxovanadium compositions for the treatment of
elevated bleod sugar. US Patent, 5527790.

Junko, K., Yasushi, N. and Takahide, T. 1998.Synthetic medium for production of kojic acid. JP
Patent, 10165172A.

Justin, O. N. 1989. Bioprocess technology in industrial fungi. Fermentation process development

of industrial organisms. New York: Marcel Dekker. pp. 169 - 211.

Kahn, V. 1995. Effect of kojic acid o e\% - DOPA, norepinephrine, and dopamine
by mushr igment Cell Reés8::284 - 240,
Yy mushroom tyrosinase 2
Kahn, V., Ben - Shalom, N. an y 97. E@cid on the oxidation of N -

Kinoshita, K. 1927. Uder di€e omplxsalzan. Acta
Phytochim. Japan. 3: 3 -ﬂ%édm brescoft S. C. and Dunn, C. G., 1959. Industrial

‘f| o+

microbiology. New Yorkri&&Gﬂw

) 1' . 1992a. Control : or kojic acid production using
Ca — alginate - 1mmob111zed fungal cells. A 1. Microbiol. Biotech. 36: 578 - 583.

Kwak, M. Y. anﬁhsu H’?’V’]’E‘fﬂ mrﬁﬁj ﬂ\ﬁhzed Aspergillus oryzae

for kojic dgid production. Blotech Bioeng. 39 (9): 903 - 906.

LeBlan m ‘m moamhgow mﬁrgree to successful

Lin, M. T., Mahajan, J. R., Dianese, J. C. and Takatsu, A. 1976. High production of kojic acid
crystal by Aspergillus parasiticus UNBF A12 in liquid medium. Appl. Environ.
Microbiol. 32 (1): 298 - 299.

Lokaj, J., Kozisek, J., Koren, B., Uher, M. and Vrable, V. 1991. Structure of kojic acid. Acta.
Cryst. C47: 193 - 194.

Masateru, M. and Shone, R. L. 1989. Aralkoxy and aryloxyalkoxy kojic acid derivatives. US
Patent, 4812584.



125

May, O. E., Moyer, A. J., Wells, P. A. and Herrick, H. T. 1931. The production of kojic acid by
Aspergillus flavus. J. Am. Chem. Soc 53: 774 - 782.

McClulloch, C. R. 1961. Polyurethane chelates from kojic acid. US Patent, 2986553. Chem. Abst.
33: 19332,

MCcNeill, J. H., Hoveyda, H. R., Orvig, C., Zhou, Y. and Fellmann, J. D. 1995. Method of

suppressing appetite with vanadium.

Merck. 1989. Encyclopedia of chemicals, biglogicals. In S. Budavari, M. J. O. Nell, A.
Smith and P. E. Hecke

Meybeck, A. 1994. Pharmaceuti i¢ compositi ntaining hydroquinone and kojic
acid. US Patent, 5279834 /N -
NP A

Miyano, M., Deason, J. R.,

activity of kojic et speraillis Mite res?m J. of Bacteriol. 50: 579 -

584. l
A U§ Fatent, 4985455.

Murray, R. K., Grawner, D. IS, Mayers, P. A. and Rodwell V. W. 1993. Section II: Bioenergetics

1A A e ——

amino acid}Harper’s blochermsg%, New York: Appleton and Lange pp- 152 - 334.

R TR RYFNY TR

Nagai, S. and Izumi, T. 1983. Cosmetic composition containing kojic acid ester. US Patent

Motono, M. 1991. Extern

4369174.

Nishimura, T., Kometani, T., Takii, H., Terada, Y. and Okada, S. 1994. Acceptor specificity in the
glucosylation reaction of Bacillus subtilis X - 23 o.- amylase towords various phenolic
compounds and the structure of kojic acid glucoside. J. of. Fer. and Bioeng. 78: 37 - 41.

Niwa, Y. and Akamatsu, H. 1991. Kojic acid scavenges free radicals while potentiating leucocyte

functions including free radical generation. Inflamation 15 (4): 303 - 315.



126

Obata, H., Fugiwara, N., Tanishita, J and Taduysma, T. 1984. Studies on the reduction of 2, 6 -
Dichlorophenolindophenol by 6 - substituted - 3 - gydroxy - 4 - pyrones, Using a stopped
- flow method. Agric. Biol Chem. 48: 2615 - 2619.

Ogawa, A., Wakisaka, Y., Tanaka, T., Sakiyama, T. and Nakanishi, K. 1995. Production of kojic

acid by membrane surface liquid culture of Asperguillus oryzae NRRL 484. J. Ferment.

Bioeng. 80 (1): 41 - 45.
! "y ae group.:1. The production of kojic

Ohara, I. 1954. Classification of As,
: id 1 mx Res. Bull. Fac. Agric. Gifu. Univ. 1

acid from various compRUiisas

(1951): 71 - 85. Chem Absted®"

Chem : 4 ‘-.‘._
O’Kane, W. C. and Morey, Ge#" 1949, Tunigicid: Nus Patent, 2460188. (1949).

Chem. Abst. 43:

Parrish, F. W., Wiley, B. J, Si _E..G. andLong, . Production and alfatoxins and
kojic acid species of Aspergillu A Poai i 1. Microbiol. 14 (1): 139.

Porges, N., Clark, T. F. and Gasu'ocfé;EAJg onic acid production: Repeated use of
submerged Aspirlgzllus mger‘(or' micomtin ous uctif, Ind. End. Chem. 32: 107 -

111, : I
Prescott, S. C. and Dunn, 5G tiﬂ Industrial Microbiology. New

York: McGraw - Hxl} pp. 609 - 618.

Rosfarizan, M., %m% ﬁ W K]lﬂ %)ch acid production by

Aspergillus flavus using gelatuuzed and hydrolyzed sago starch as carbon source Folin

SR INANINGRY..,

capable of using starch as carbon source. Lett. Appl. Microbiol. 26: 27 - 30.
Rosfarizan, M. and Ariff, A. B. 2000. Kinetics of kojic acid fermentation by Aspergillus flavus

using different types and concentrations of carbon and nitregen sources. J. of Ind.

Microbiol Biotechnol. 25: 20 - 24.
Saito, K. 1907. Uber die saurebildung bei Aspergillus oryzae. Bot. Mag. Tokyo. 21: 7 - 11. cited

in Gray, D. W. 1959. The relation of fungi to human affairs. New York: Henry Holt A.
pp.248 - 257.



127

Sakaguchi, K., Asia, I. and Ikeda, Y. 1948. kojic acid feermentation. J. Agric. Chem. Soc. Japan.
19 (1943): 711 - 713. Chem. Abst. 42: 55080.

Sakai, I., Satoh, K., Tanaka, T., Morita, Y., Hibi, T., Tanabe, Y., Osawa, S. and Tomiita, Y. 1995.
Whitening Embellisher. US Patent, 5427775.

Solomons, G. 1996. Strcture of Carbohydrate. Solomons. New York: John Wiley and Sons. pp.

W@z and kojic acid from mannitol by

pH C:Sthe ution and the addition of calcium

1052 - 1056.

Takahashi, T. and Asia, T. 1933.

acetic acid bacteria: II.

carbonate. J. Agric.

4. Chem. Abst. 27: 3735.
Tamiya, I. H. 1928. Gro

Chem. Abst. 22:

ochim. 3 (1927): 51 - 67.

Tamiya, I. H. and Hida, T. 7 i , f’duwnon respiration, oxidase
reaction and hydroge ies. Acta. Phytochim. (Japan)

oryzae. Agric. Biol. Chem. 53' f%?

e I_'_,_;::: A S N

Teramato, S., Inomoto, Y+ Y‘_xmd Yamamato, ) A. {95

Waskisaka, Y., Segawa, Tgnamura Nak@shi, K. 1998. Deverlopment of

a cylindrical apparatus for membrane - surfage liquid culture and production of kojic acid

using Aspﬂiuo&'}a{z}l%q. H%M&uq ﬂ5ﬁ488 - 494.

Wei, C. L., Huang, 'F'.‘IS., Chen, J. S. Marshell, M. R. and CAung, K. T. 1991.£$oduction of kojic

[RARIMATHRWNAIAR e

Wiley, W., ?yson, G. N. and Steller, J. S. 1942. The configuration of complex kojate formed with

some transition elements as determined by magnetic susceptibility measurements. Chem.
Rev. 64: 963 - 964.

Woodhead, S. and Walker, J. R. L. 1975. The effects of aeration on glucose catabolism in
Penicillium expansum. J. Gen.Microbiol. 89: 327 - 336.

Yabuta, T. 1913. Kojic acid, a new organic acid formedby Aspergillus oryzae. Imp. Univ. Tokyo.

Orig. Com. Intern. Congr. Appl. Chem. (Appendix). 25 (1912): 455 - 462. Chem. Abst. 7:
2191 - 2192.



128

Yabuta, T. 1923. A new organic acid (kojic acid) formed by Aspergillus oryzae. J. Chem. Soc.
Japan. 37 (1916): 1185 - 1269. Chem. Abst. 17: 1475 - 1476.
Yabuta,T.1924.The constitution of kojic acid, ay - pyrone derivative formed by Aspergillus

oryzae from carbohydrate. J. Chem. Soc. Japan. 37 (1916): 1185 - 1269. Chem. Abst. 17:
1475 - 1476.

Yamamoto, S. 1991. External preparations. |

Yang, C. M., Hong, J. Y., Lee, K. V. ¢ ang 996. Kojic acid derivatives. US patent,
5523421. .

(b

)
AULINENINYINg
PIAATUAMINYAE



AULINENINYINT
ARIAATAUUNING 1A Y



130

MANUIN N

A -
gAIIMIUAZIBNIAIUND NI

1. emwnsudalnmlnanaInsa

= S
Tusmisisude 1 ans Uszne
Juplss
4 F
Wmaans Inse
Jums

' v i
AutiulFaluriun 1la Tedand Insauazjunsdu

N\ X4 2
\' 0 UIN (U UFDLUVUNINTFIU)

9/ £ dy a a
Tavany Hesinvengunai

o g R
2. IMISIAIBNTI YD
Tuems 1 ans Usznodls

y
haanglad

[ a J
MIANAVINTAR

v
wuilasa ‘.." SECLSIT AL :.-3 0 ssrusaFe Hunm 15

um T m
3. ewnsRsal ﬂj 2)
ﬂ Mﬁmummu wgﬂ}ﬂ?

ﬂﬁi'l’d’luiumﬂﬂ'li 102:1.75

”m“l?mf‘r‘&fwmnwmaa

wonTwilonlumsa  1.814
MIANANNTAR 05 0y
~N A -3 L4
uuntieusaa 0.5  n5u
TuwaFounas’lsea 01 niu
nsaneanasn 0.054 aaans
a :’ a I 1 ﬂ v [ L 3: a
winihnjasalszgauasy 1 das dsumanuidlunsasiaidy 4.5 waziisainden

gl 110 ssruwaioa dlunanu 15 uii



131

MANUIN Y

o

Wnssumaniindngildlumsnaass

1. maaddmivimizilsinansalad

messnaanlsa
nsalalasaansn 0.

ATV IUNTUAN

o o w a
2. MEAdd@nIUMTNL
nsa'lalulasand

TaRou'laason las

avaensalalulasya lodalulmaodle nulmaen - Tduae@eou

3.1 msavmzl‘hmau'lafpan‘l%man‘l«mwaw 37 nlammﬂ

mmuiﬁ&lﬂﬁ ﬂ%ﬁ wMﬁqﬂﬁﬁﬂ?nms 18ns

3.2 msazaefisnue NNt 4 !ﬂﬁ?%uﬂ

PRGN

3.3 A19Y (indicator) Wary

a o s o Y sd o
azmoumsaisa 0.1 N5y uazwidoug 0.1 nsu Twensweadudu 90 ulesidua

USas 150 Hadans nuB3luviadn

4. asminnsumsmnzylsnaliuanse
4.1 msazaelafaunaslsa

v
azaelmdsunaslsa 300 n3uluinleealssguduaulsinasounsy 1 fas



132

4.2 mIazawnindayin
masagmEadudy 500 fadansasTuinlaeatszgaifinas 125 fadas weulid
fuiuluvaadnitlashWiniu
43 ;sazasuI - nsadavhiian
azaeuFugaa 1 sy waznsadarhiian 0.1 nfu 1mf11]aaﬁﬂﬁzq%'au a3

70 Waaans iy ududunsalalass

v 9y v
2Sndudu 3 Hadaas aene 3oy Wininlaea

AULINENTNYINT
AU INYAE



133

AANUIN A

nsminasgv

1. anvlinasguvesnsaladn isdns

MNUYBINTAININIALIT Bentley (1957)

0.8 A

0.6

04

02

1 A
Ansganiiuuaad 540 W Tuwns

‘oz 1

ﬂ L) Vl}.ll{m ﬂﬂlﬂ‘i
ama\msmumwmaﬂ



134

2. nswhnasguvesnsaladn liedimneviBinaensaladnlasdtlasniansiiluuy

VBARAITNIIOULYI (HPLC)

=
& 25
[c=d
.—G
[
& 5 *
S .
=
®
=
=
-
— 15
&
e
=
o>
e
= 1
2
Uad
e
s
=
0.5
~Z
=
(-'
©
=
S '
3 4

inplanans)
i¥

AULINENINYINT
RN IUNRINYIAY



135

. anvinasgiwvenihaaifad  lledinnzviifinanimaifnadlaeifves  Bernfeld
(1955)

71 540 U1 Tuwas

ANIYANAULAITN

AULINENINYINg
ARIAATAUUNINGIA Y



136

4. mwhinasgmvesluasalulasiou e dinsieilaeiSues Jenkins oz Medskr (1964)

mnsganiuuasi 410 i Tuiuns

0.8 1

ety e (tulasnsy ‘; iaaans)
}

ﬂ‘LJEJ’JVIH‘VﬁWEJ’]ﬂ‘i
ammﬂ‘mummmaﬂ



137

MANUIN 3

FmsmnnamifSunanialadn uazifSunaveamadlulasiou

1. mseamnamlSinanialadnludledarimiin e dmizlagds Insnlansiuuy

VBANAITHIFOULGI (HPLC) o | 'M/

NNNTMINATYIUVE 1veensalainlagds lnsunla

AIMUULYDUNAIAUTTOUZ G sgmmeflu (manuan a2)

ANUTUMNY  0.56 11918 9 sﬂimnmmmammmunn‘lﬂ

Y
NNINIZIAYS 4. oryzae

Ysuunsalaan

o 1 g : = N « .’ o ' _ ¥
= Sandauiuildnsmvesnsaladnlng alaennimindensang Iatinuasgiu x AINSIIBIN

ﬂUEl’J'VlEJWﬁWEI’]ﬂ‘i
’QW’WNH?&J UNIAINYQY



138

2. asmnanfSinawedunidlulnsiou iedinszrlagitves Steyermark (1951)

4
wosidua lulaswunavua

e lmdou lua

B - /
’]iﬂ'li'ﬂ'lﬂ'nuﬂlll‘llu‘l!ﬂ:/

p1/52y 70 Hadaas wenldidniu
30 v\ a1asnansn 0.05 uesueanwsou'ld
aa ' a s ot
MWamsazaedveIvsulae Tunnls 1

L 1 d’é -~ o 0’
NIRRT TN d N ¥3.3) 3 vea 1 ldu Tl

sazaensalalasaassninn

]
T SR
RININIUUNININY




139

3. msannaSinaluasaluseaiaimiin 11eniclagI5vey Jenkins uaz Medskr
(1964)

AULINENTNYINT
ARIANTAUNIINGIAE



140

wa Y A
sz IAgvey

wsamsuda iselye adieTui 1 Tuaw wa. 2520 duSemsinuiszaulison
AnyeIn TsuSoumuumsny “wuuegainet” SanianiFunst dioll w.a. 2537 aeunduse

<2 a a do  a a aa a o a (4
msanulSyaInnmanstinga av1ismalulagsinmn MaInFInolseyna au

Innemans aanfumalulaonszeeuadl 1haunmsmansyia diell w.a. 2540 wazidh
Annlundngasinomans

UHINGAY 3107) W.A. 2541

AULINENTNYINT
PAATUAMINYAE



	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

