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Production of Mirin by Fusant Obtained Between
Aspergillus oryzae and Aspergillus shirousamii

Dong-Bun Shin and Beung-Ho Ryu

Department of Food Science and Technology, Kyungsung University, Pusan

Abstract

This study was carried out for high quality mirin production by fusant F-50. Cellularly fused between
Aspergillus oryzae 9-12 and Aspergillus shirousamii 6082-60. The conventional and the improvement
methods in Mirin-making by F-50 showed high level of total sugar, reducing sugar and amino-nitrogen
of 42%, 38% and 0.18%, respectively. Free amino acids in Mirin were found to 387.2 mg% glutamic
acid, 283.8 mg% arginine, 2440 mg% leucine, 218.0 mg% aspartic acid, 231.1 mg% alanine, 168.3
mg% serine and 148 mg% phenylalanine. Organic acids in Mirin were contained: oxalic acid, citric
acid, malic acid, succinic acid, lactic acid, acetic acid and propionic acid. Sugars such as glucose, maltose,
isomaltose, maltotriose, ribose, isomaltotriose and isomatotertraose were also found in Mirin. The
clouding formation of Mirin made by F-50 showed 0.03 alcohol clouding, 0.08 water clouding and

negative heat clouding.
Key words: mirin production, Aspergillus sp.
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Table 1. HPLC conditions for sugar analysis

Column : uBondapak/CH

Column temperature : 23C

Elute solution : Acetonitrile : water (75:25)
Elute flow : 2 mi//min

Detector : Refractometer (R-401 waters Co.)

Table 2. HPLC conditions for organic acid analysis
in Mirin

Column : Aminex HPX-87H

Column temperature : 60T

Guard column : Miro-Guard Ion Exclusion
Refill Cartridge

Eluant : 0012 M H,S0,
Flow rate : 0.8 m//min
Detector : UV/Vis detector(436 nm)

Sogyel £

a-Amylase % glucoamylase] 4] alkali-gelatini-
zed potato starch2, protease+ milk casein o2 &
At e}V, Acid carboxypeptidase(ACPase) Nakadai
S} M3 Wy o R 2o, ACPase 84 1
unit¥ 30T o4 A7k} carbobenzoxy-glutamyl-tyro-
sine(Cbz-Glu-Tyr).2. 2 5-£] tyrosine 1pge] A=+
18§ Bxe oA vehigick

Transglucoamylase(TGase)+= National Research Ins-
titute of Brewing(Tax Administration Agency, Japan)2]
W2 e 2 2xslelcy, A4 A 1unite 40T oA
2)7+% a-methyl-D-glucoside 2 %-€] glucose 1pge] A
Aeled ged 49 g0 vehligich

olgel YerEel 24
F, wdg R ab el e $alshach

fa| ojojite| BM

A& 50m/E Amberite IR-120(H*) column(2.0X2.5
cm)el]l 7412 &, 200m/ NHOH=Z £2)17] v}-g
ZbEEste] 1 AMAE Tl #3A(pH22) 25 mlE
a3 ofg olE opwl:4t 2EEA7|(JLC-6AH No.
31002 A stH I

Fo] Rae HPLCY whel wzl Agdsidc™,
A g dAPE T o #2045 um)Z I #3F ¥ HPLCE
2Asbeictk. HPLCY B4 x718 Table 134 Z2th

_7":01:} '5'}'57 0.012 M HzSO4i 081’1‘]1/1’1’111’1-’] oioi %—
2] A7t} 2817 Nl 0.2 mM bromophenol blue, 15
mM Na,HPO, % 2 mM NaOH &3 94-& o] HPLC#
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T8 ARE Ste] 05 mi/minel M fEoR Felw A
436 nm®} UV/Vis detector® #=}slolry®. 8-7141e]
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Table 3. Conditions of GLC for alcohol analysis in
Mirin

Column

1 30% sorbitol 60-80 mesh shimalite
3 mmX6 m stainless steel

Carrier gas : N, (22.5 ml/min)

Oven temperature :120C

Injector temperature : 235C

Detector : FID

4259 A 5% (1993)
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A. oryzae 9-129} A. shirousamii TFO 6082-60.2. 3 Y€}
FTHY FHF F-508 o) &ato] Aehrlat Haklel &
DAL R vdg Axste] YRS B4 A
Table 49} 7}

T A a4 sp el 9% F-50, A oryvzae
9-12 9 A. shirousamii IFO 6082-60 o3+
7E A ulgk FAE ey, g
el e 3dFA 342~369% HAY
#H7)ated wbE vl ME 38.0~40.0%% b=
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Wb o & o vl e F-50, A oryzae 9 12 9 A
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Table 4. Yield and chemical components of Mirin made from different Koji by Fusant F-50 A. oryzae 9-12 and

A. shirousamii 1FO 6082-60

Conventional mash

Improvement mash

Components -

F-50 A. oryzae
9 12
Total sugar as glucose(%) 413 40.0
Redusing sugar as glucose(%) 34.2 36.9
Nitrogen(%) 0.082 0.076
Amino nitrogen{%) 0.034 0.028
Ethanol(%) 10.3 10.3
Acidity(0.1 N NaOH - m//min) 0.46 0.46
Specific gravity at 15T 1.160 1.161
pH 57 5.7

Yield of Mirin(Mirin-g/mash-g) 0.69 0.69

shirousamii

. Shirousamii F-50 A. oryzae

IFO-6082-60 9-12 IFO 6082-60
40.2 420 41.0 41.0
36.8 380 40.0 40.0
0.075 0.401 0.402 0.402
0.023 0.180 0.163 0.163
10.3 10.3 10.3 10.3
047 048 0.48 0.48
1.161 1.161 1.163 1.163
5.7 56 5.6 5.6
0.69 0.85 0.85 0.85
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Table 5. Free amino acids in Mirin made from different Koji by Fusant F-50, 4. oryzae 9-12 and A. shirousamii

IFO 6082-60

(mg%)

Conventional mash

Improvement mash

Amino acids

F-50 A. oryzae A. shirousamit F-50 A. oryzae A. shirousamii
9-12 IFO-6082-60 9-12 IFO 6082-60
L-Aspartic acid 43.0 284 224 218.0 183.6 170.0
L-Threonine 18.2 16.0 18.0 68.0 40.6 41.0
L-serine 31.0 30.6 22.3 168.3 146.2 140.3
L-Glutamic acid 924 855 72.6 387.2 340.2 350.0
L-proline 16.0 14.2 13.0 87.0 64.0 64.2
L-Glycine 23.0 18.6 10.2 10.7 83.0 70.6
L-Alanine 46.6 43.0 404 213.1 184.5 180.7
L-Valine 27.3 30.2 23.8 147.0 120.0 116.2
L-Cysteine 7.0 6.2 4.7 10.3 9.2 70
L-Methionine 15.3 134 14.6 442 30.8 31.6
L-Isoleucine 24.6 20.8 18.0 108.6 92.0 904
L-Leucine 43.0 404 38.0 2440 206.3 210.0
L-Tyrosine 40.0 380 394 138.0 120.3 1220
L-Phenylalanine 38.0 36.2 35.2 148.6 141.2 1403
L-Histidine 13.7 12.8 14.0 45.0 38.6 30.3
L-Lysine 32.0 284 26.2 142.0 120.5 122.0
L-Arginine 64.8 63.2 68.8 283.8 253.0 260.8
Total 5759 525.9 481.6 2463.8 2174.0 21474

Felotojcitel EE

AWAe ghE wH a4F Hrhske] 7 vE
o el felopu|iate] kg vl HEY DI Ta-
ble 59} #Zt}.

AR el Sfatel whE wlde) freobeleabe
F-50, A. oryzae 9-12 2 A. shirousamii IFO 6082-60 25
olulicAte] kst 2 mAw|gol Aol WikshA e
Wa glow, F-500.2 e wgle] Ag F felor
2 AS 5759 mg%hE A 1% glutamic acid7} 92.4 mg%,
arginine®| 64.8 mg%, alanineo| 46.6 mg%, aspartic
acid7} 43.0 mg%, leucineo] 43.0 mg%, tyrosinee] 40.0
mg%, phenylalanineo] 380 mg%= 7V% %<& #FE
ehla glom, o5 ofvimite] WAl ofr]le4ke} 639
% 25T k. £3 A oryzae 9-123 9HE VI
% gajoln| Ak 5259 mg%olGlil, A shirousamii
IFO 6082-60%) 7% 4816 mg%holgct 2% HFF ©
2500 W= w]YPRE F5008 2HE v)de) Feobulx
Ae) grerol 71 wstch

e Aoz wE vjge A, HAMeR e
s w)ag @ 2 Aol vhehilEe) F5002 e
uge] A9 & Fejolrlieihe 24638 mgh A, L F
glutamic acid”} 387.2 mg%, arginine°] 283.8 mg%, leu-
cineo} 244.0 mg%, aspartic acid 7} 218.0 mg%, alanine®|
213.1 mg%, serinee] 1683 mg% X phenylalanine®)
1486 mgh= 7F3 E& S el o, ol
ofplizato] MA ofm|mite] of 67.5%F vehH L slch

=3 A oryzae 9129} A. shirousamii 1FO-6082-60°. 5.
o= p)gle) & fajojn]make 77t 2174 mgest 21474

mg% &4 glutamic acid”} 7H7t 340.2 mg%, 350.0 mg%,
arginine®] 7z} 253.0%, 260.8%°1™ leucineo] 7+7+ 206.
3mg%, 210.0 mg%%l2™, alanine 184.5mg%, 180.7
mg%, aspartic acid7} 183.6 mg%, 170.0 mg%, serine-S-
1462 mg%, 1403 mg%, phenylalanine 141.2 mg%,
1403 mg%hs 7} F& ojulimibe] &ebE pEhAL
glem, 0|5 opm|xAte] ztzh A ofrlAbe] 66.9%
2 67.6%% Fepl i glch

£3] F-500 23ho] abEe]xl u]g-e ACPase ¥4
20,800 unt/g o2 thE ol wlslel tha F2 Aol
glom @ aadjo] AMNHA e AExe 43&7
ire WArbstel e A$E F Felohv)inabe) 24638
mg%hZ MAAHoE nhE wFe] & el obu] At R}
of 4 ©] Egbeh filll 5O AaFarql Aspergillus ka-
wachii 2. koji % WHEo] frejoulimabe EA& At ar-
ginine#} leucined] o) ¥, T thEel glutamic
acid, phenylalanine 3 theronineo] ek} 3hed o,
A7 v]e] 7%= leucine, glutamic acid, isoleucine
9l arginine®] &ako] Eokcha shaick FAR ol A
ACPase zHgol lste] W=l ofvlicite] 2HE 5
5] oF5 akglch

F-509] §85ol o)sted whE o]} ofw|ite] 2
e Alg vlele) 34 olst wlars] 2 chi Aol
glon), F-5002 whE wRlsh Al@ vlde glutamic
acid, isoleucine, arginine % leucine 42 +£ o}r) e
Ao} FAulgo] Aol wleg e vhehAde

Oyashiki 592 Aspergillus oryzae [FO 40795 UV
zatol] 2]3te] Beluio| A1 Wo| 5 Aspergillus%-& )
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Table 6. Composition of organic acids in Mirin made from different Koji by fusant F-50, 4. oryzae 9-12 and

A. shirousamii 1FO 6082-60 {(mg%)

Organic Conventional mash Improvement mash

acid F-50 A. oryzae A. shirousamii F-50 A. oryzae A. shirousamii
9- 12 IFO-6082-60 9 12 IFO 6082-60

Oxahc aad 3.1 lrace 20 2.5 2.1 29

Citric acid 18 92 285 16.5 86 275

Malic acid 24 3.1 2.5 2.3 4.2 3.1

Succinic acid 0.5 0.7 0.4 0.6 0.9 0.5

Lactic acid 16 19 31 15 22 28

Acetic acid 25 4.3 1.8 1.1 5.0 2.2

Propionic acid 1.8 24 11 Trace 2.0 Trace

Total 44.3 38.7 323.8 38.0 44.8 311.7

A ubol o]ste] Wk wjale] g fe] olw]im4le acideb vl5xgk FakE vhebl o}l Acetic acid®] ¢

e Agieh shelek. ede} Oyashiki 510 A%E) A oyaze 9-128) A% AHANAE 43 mg%, HaF Aol

&I BAaE AR ek whyel gste} whEeid 4 5.0 mg% i vhebgel?.

A e de) fel oprledol Esslonl %3 §UFA Fs0% olgeiel ARAow wE vlge

Au) Ao Foidi= glutamic acid, arginine, aspartic
acid, alanine "3 leuune Sol A olm| L ake] uk o] Aol
Eolsieti ki
Oyashiki S5°"& A, orvaue,
shirousamii 'Y Rhyzopus oligosporus
slato] wgle AEg F ollntg

oryzaest A. shirousamii®) 7%

A. niger, A awamori, A.
5 AT el
erhebolizd, A
71‘10]' E%o] Bo]"é‘Elg\i—l—
ol4 f-e] obw]X Ak Fofl glutamic acid, arginine, leucine
w aspartic acid 59| &eko] =girtir slolch

£ alpel i fel ofolictie] ol whulgion,
M) A3 B8] §3F F5002 e UIE*°1
Fre} ofu]lzake] 2463.8 mgh i Al Julell Hhodshz glu-
tamic acid, arginine, leucine, aspartic acid % alanineol
wol Folole] o)ir obullsbe] wlyle] wmho] {b o gh-l-

g Ao Aah

715t g2

vigle] whe whel b ES Wl vl gshAn
od7lel 2 f714te] FhH= ste] BAdel wel whel
HEAEo Y SHel o

7}214L gle} Table 62
F-50, A. orvzae 9-12 % A. shirousamii 1FO 6082-60°
A& B Al HEE or3g W 549 #Hrlel 2)she]
nrEo] A njal Feo] f7)ale] 3pekS vlephd Aejch
HoAd A G749 kel F citric acid= ok & &
7V Akdx} gteke] wom B&| A shirousamii IFO 6082-
60° A2l Aol 4] 285 mg%, WEFAN A 275 mgh T T
vhebdlan qlizdl, o)l Vel Aspergillus 5-2-
©.2 citric acidE wo] Hu|sliz HAow odelA

ot
5

20 o
o,
Jii Lo

L}_(BU

e} vl 29) lactic acidi= A, shivousamii IFO
6082-602] A W AyF HekA]l 25 citric acid®] 3
gEch Bolow, F-509] 7= citric

o L=
o Q—Le

Sol4e] Yapollts & Aol B ekl skon)
Fal A. shivousamii IFO 6082-60=) v]asl B %
o}oolelg Ade NFE ddUd i) olahol

N
EAVRE

ST N
w T
Ff“ wd 32 N op

3&‘ I A7) 22 citric acnd.4 Aare] 7parElE Ao T
AeEivk filll 592 A kawachii 2 UHE vlg 29
+7]4H& lactic ac1d acetic acid, pyruvic acid, formic

acid, malic acid, propionic acid, succinic acid % citric
acid7} So 9o, olF F ik 1496~2112 mg
Giolglehar wastele a Fatel SJsh P
so] Sol#lo.z wo] HulEle e walch

g B 50 3ER) AR vldel $714 @
2ko geetic acid 2.57~3.6 mg%, succinic acid 0.95~5.15
mg%, lactic acid7} 2.15~21.52 mg%, malic acid”}
0.88~1.83 mg% 18| 3L citric acid 7} 2.9~7.80 mg%e}t 1
sladc)

Ovashiki 2208 o) d| 24] AMR5 =F F A ony-

, ole

zae, A. niger, A shivousamii % Rhizous oligosporus =
ias kOJli plale Azstel f7luel Y AR

A}, mF Lo s 4wyl A niger. A awamorii Y

£
A shzmusamu.‘i e wjgle Jrodab ghuke] WS &
A. oryazeS} Rhizopus oligosporus®| 73 9= <
ko] geko] whg- whgirhar shoich

®oalglel 1] §7)ake) gheke F500] - AEHES

ok,

vlgel 7|4 dekat @A) o7l gl Ao viel
LA}\-VO_U:L o~ ‘019] 11] E%JI 0] ]7"; 7&1 ?—sok"of _%7]1'9] S‘J’Eo\:o]
whe dfo) wo) an|E R ol Al Mol 4 vl shrkn
A b ] U,

[:|.o| 8|ka

(=]

Table 7ol 4 Bz whe} o] ajehso ohE v e
—%1_? L omLA o glucoseﬂ ;} OL ‘35‘4-, 1 1;]»8 o] 1S0-
maltose, maltose, maltotriose, isomaltotriose, maltotet-
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Table 7. Sugar contents in Mirin made from Koji by Fusant F-50, A. oryzae 9-12 and A. shirousamii IFO 6082-

60
Sugar contents (mg/m/)

Sugars Conventional mash Improvement mash

F-50 A. oryzae A. shirousamit F-50 A. oryzae A. shivousamii

9-12 IFO-6082-60 9-12 [FO 6082-60

Glucose 248.6 267.0 257.4 240.0 248.2 246.3
Maltose 6.8 6.3 6.0 7.0 6.3 6.2
Isomaltose 15.2 10.3 12.0 17.9 11.6 12.0
Maltotriose 6.5 5.0 5.0 6.7 6.1 6.0
Ribose 15 22 2.1 15 2.0 2.1
Isomaltotriose 3.8 26 2.3 3.0 2.3 22
Malitotetraose 2.6 1.3 2.0 25 1.2 18

Table 8. Cloudings in Mirin made by Fusant F-50, 4. orpzae 9-12 and A. shirousamii IFO 6082-60

Clouding of Mirin

Kinds of Conventional mash Improvement mash

clouding F-50 A. oryzae A. shirousamii F-50 A. oryzae A. shivousamii
9-12 1FO-6082-60 9-12 IFO 6082-60

Alcohol clouding 0.102 0.675 0.502 0.030 0.435 0.348

Water clouding 0.040 0.481 0.360 0.018 0.470 0.350

Heat clouding (=) (+) (+) (—) (+) (+)

(+): Not detection of Clouding.
(—): Detection of Clouding.
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