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Development of a functional mirin-like sweetener made from high-starch produce in Hokkaido

Masaaki Hondo, Kenji Maki, Yukihiro Okumura and Tazusa Hashido

The sweet Japanese cooking wine called mirin is traditionally made from glutinous rice. To develop

a mirin-like sweetener, high-starch produce (potatoes, edible lily bulbs, pumpkins) produced in Hokkaido

was examined as raw materials. The antioxidative activities of these materials were also investigated.

Koji (a preparation that is obtained by growing Aspergillus oryzae on boiled rice, barley, soybeans or the

like and that is used as a starter for the fermentation in sake and soy-sauce production) , heat-treated

peeled potato, shochu spirits containing 35% (v/v) ethanol or 35% (w/v) aqueous ethanol, and

commercially available powdered amylase and protease enzyme were mixed in a weight ratio of 04 : 2.0 :
1.0 : 0.005. After incubation at 30 C for 45 or 60 days, the potato mirin was recovered. Lily bulb and

pumpkin mirins were prepared similarly.

1) The yield ratio and glucose recovery ratio were slightly higher for enzyme-treated (0.15%) potato

mirin than for enzyme-untreated potato mirin; the total nitrogen recovery ratio was greatly

increased by enzyme addition.

2) The yield ratio of the potato mirin (70.5%) was higher than those of the enzyme-treated pumpkin

and lily bulb mirins.

3) The total sugar content (glucose) of the enzyme-treated potato mirin (252%) was about a half

that of commercially available rice mirin. The total amino acid content (1.4%) was about 6 times

higher than that of commercial rice mirin.

4) The antioxidative activity of the enzyme-treated potato mirin, measured as butylated hydroxyanisole

(BHA) equivalent, was 109 mg/ 100 ml. This was the highest among the potato, lily and pumpkin
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ZMz, 50C, 54 MRS Sk, HBHICHRAPTE
AL, 765nm OWICEEZWE L7z, HEYHORET
BaHwRERLY, &7/ - VKo eE= L.
(9) PUERALIE

Miller ® F 2 SR L8085 " o EIC#E LT
fTofz. $bb, B-AuTF YEil (100mg/100ml
suuskiva) 05ml, U/ — ) VEEHEWR (10g/100ml 7
oukiLA) 02ml, VA — > 40 @ (20g/100ml 27 &
Tk)bA) 10ml 222N 200ml &+ A M7 F 2 312
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DAy bu— VIEREEERERRE LTOTF e FaF
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TFF—24 AP 2.3 62.9 194




AbEE S N T e > & — ik

No.7 2007 [#Rk>C] 11

LH43% ThLd ol T, AVAYATOH
B EM O FEHC MW Tw 2 ez bhi. —J, €
FREFBDOT > 7V ERITHET 5720121F, KD
BNV A T a FEOYE, RO R TH - 7273,
Zhid, SROMERETH 5.

2. NLA Y aHRREBMOREL T IVIA-IRVE
BREUNEICRIFT/NL 1 2 3 OFTREE & BERFIHM
DEE
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EDHE

(1) R E 7V 3 — 2 J a2 RIaUE

2 i, AROBCAEEO 7 vas Yo P

EEteizd, ) A HREBFEM OIEIE, & TS5
A5, MUT, ZHONEIL, BIFTHho72. Z2OHT,
NUA Y a HIREBF M O D R b B o7z, N LA
¥ a HREKKEEM OIEE, 7V a— 2 Ko egEnIeE
X, FnFEN, 705%, 703% & 698% &~ L, D
AARYADBDY L) LHEMFTH 7 (£4)., 2Dz
EWS, A AYATOHKRKEFM OHAEE L LT
NLA T atptRdbBELTnDE I LD bho7z.

(2) FEEHS

—Mr o NV A Y oa HIREBEM &R D) A
DOEFEIE, TNEN252% L 5l1%TH -7z (F£5).
NUA Y a HRECEEM O &REIE, TTIRARA D ADRK
49% TH B 72, RAED AR HBKHRAEE L LTLY
bAY ALY A TOFBIHRICE TR & U CTHbEE, K
PRRARE I 2 05 72> L 72 R 2 MiaT L T S BB D -
7z

MRS - S A ¥ a HIREBREM ClE, 7 va—
AEALIYRNVE=ADELLEETN, ThZh, 183%¢L&
23% TH o7z, ZNLAOFEE R bl B i A i 13 Ik
WD ol AR Y AT, ZVa—A, <
F—=Z, AVRNVE—=RELN) =2ADELEGFh, Th
FI, 326%, 26%, 31% & 14% TH -7z, PEHEE
RO A V<V b M) F =23 06%EENIz(36).
WEET I MR EEET I MRIE, KADAXY AL
A7 a HREBHEM T, ®¥59fE<agEhi —F
AYAY A THWRKEFEM OMElET I 7 B, L1

K4 0.15%ERRIRMA ) A2 A THERREFEMDIRE L
JIA—ZARVCLEFZEIE

(%)
v s ZIa—R EEHR
[EERES [EERES
INUA T H R EOR A 705 70.3 69.8
A HBRACR A 60.2 64.9 465
HARF v HIREKHA 64.4 - -
KAYA 63~67 62~65 10
CEFEHNOMATLIEE  AALPN, % 015% (w/w)
- Skl Y
x5 0.15%EFHFMAH)A A THERERHFRM O—iEE S
(g/100ml)
AN 2.1 A B ERF ¥ il
BRI HBREORH A HERERREM KD A
SRR (7L 3 — ) 252 289 269 511
froeF 028 041 022 006
Iy )= 107 83 121 109

- BEFOMEE C AAEPN (% 015% (w/w))
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~16% CHEREN o7, T, NUA T aHBk S
5z
REHEM T, TANTEF UMD, DL 197%EF
Nrz. 2 AHEREHFM TR, TAEF= Vs, gbg  IRLEETR
<, 15.6%é’n\i WA (%7) INEVILEE 1) R
N s IMBMBNL £ 2 3
4. HARESOMEREM (100C - 3049)
ﬁz@ﬂéi’(ﬂ@ BHA *H%Eci, 36mg a _IE'_J._%PO 7:. le]?}k 0 20 40 60 80 100

MBSV A4 23 (100C - 30 43), INEALELL ) A &
BOULEE 5k 0 BHA M % & 13, 224 4mg,
10mg & O Img/100g /R LKA 72, (K2). F—%

BHAMY & (mg/100g)

K2 HARFOHRER{EHE

K6 0.15%EEFHIRIMAN) A2 T HKRRFITEM OFEE MR

(g/100ml)
NLA = 2) HRF ¥ L]
B HIRECEL A HIRACE AT HRGCEL A KAHRY A
TNVT F—R 00 22 16 00
ZIa— A 183 195 214 326
—ra—2 02 04 03 04
<NV bh—2A 03 09 05 26
EVASOI 2 s 23 18 19 31
<NVbEFRIEF—2R 00 00 00 03
VA2 N NUE S 00 00 00 14
AVES'S 00 00 00 06
AVIRIVET FIF—R 00 00 00 01
Mot 21.1 248 25.7 41.1
CBEEROMAE T AALPN, % 0.15% (w/w)
K7 0.15%BERFRIMAYAZA T HIRERE TR OBERET I/ ERERK
(g/100ml)
NLA T3 2 % hRF % ik
WehE7 I % HREOR A H RO H RO ENZNY
T ARING X U 2685 1225 1671 232
ALt = 478 539 406 89
R I 593 879 584 158
TIIVE I VER 162.7 1983 1942 314
gy 353 508 417 120
TI=r 545 881 6838 156
N1 v 1051 1086 753 172
AFF = 316 232 196 6.7
fAvuaqf v 56.3 684 515 103
| 90.1 1422 927 212
Fuay v 747 765 494 154
Tz NVT =V 672 807 51.7 134
y-7 3/ BEE 671 788 395 51
FT Ty 169 169 107 35
T 68.1 696 440 52
LAFT ¥ 157 134 10.1 28
TIF=r 997 2455 808 156
Jal v 436 517 343 96
Mo i 13642 15775 11304 2329

- WEEKIOMAEE - AAEPN, % 015% (w/w)
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WBRLTWRWA, ANV A Y g L RIMBILIELY) 2D
BHA #H4&1x, #1h 2N, 10mg K& O 15mg/100g TH
o727z, MEIC XD, BTHFOHBILE D ELL,
ETHERLEAME T L2 aetkAsd 5. ki s i,
W, EELRELEVL VA LTEOPIRILIEZ - 7
o7 Rk, BHAMYEE LTHELTWA.
FOWT, NLA Y akhRF o BHA MLREIZ, Z
NN, 5~ 25mg/100g & 5mg LL'F /100g TH Y, ¥
FOPTRHTVEST TR e EREL TV S,

5. INL A2 aHREMEMOREREE, 27/ —
B, BEELPpHICRIFTNLA Y aDiREEE S
ARF 0.15% BERBNR MO E

BHA Y418, BERARBI & 015 % FERANA M T
X, BEAEEDLLLNoT2D, N A ¥ a 0N
EEBEEMBMLETIE, B THELIE» o7z (K8).
Thbb, W, NLA Y3 OB cE L <
s e,

B, FHORY 72 ) — VEGH, P2 R$
CETHEHENTWS, R 7/ — VS &P bt
OFICEVHERED Y, KU 72/ —VEGHEL&E
N5 L, PlRAbrEd i< 2 25 5 L il ShTw
20 Foiw, &7 —VESENE L. &7
=/ = IVESME, SLA Y 3 OBLEL &R B
T, Ebohhoizh, BRALRME 015%FEH
AT, BETHELIMLA (8). BHA Y
wmix, 0I5%MEHEARITIX, Ebohholzlzd, &
7 x ) — IV OBINAS, FURRALTEOBRIZHF S L T

AR 572, T—F IR L TR wD, Faov
VEAERLEAET ) — VS E AR L FAREOMEN %
RLIZZENS, B 7/ = VRGO Fay U, B
FHI 77T —BIZXY, EITIMAKGHS IR L7
O, BT /)= VRGVHEM Lz ZEZ H5Nh7z.
HOPEEL, NUA Y g ONESLEE & RSB T
W&, BHEFERED R Do 7D, BERAIRBINE 0.15% 1%
AEmTid, gETHELIEMLA (K8). T4bb,
0.15%MERARRINT, FLWENET L. 73 /&
EHEL OREROE (X4 5 — FRIB) LR oPiRE bt
BHE S TWD Y A5, FHEE L BHA MY RO R
=L o720, PR3 2 E 05 O%F
G oL fig sy,

PH I, BEEAIRTBINE 0.15%BERABMTIE, T
DEDSRNo7205, N4 Y a OMBUILIE LR ZEN
BALPECTIX, BETETR» -7 (£8). T4bb,
b BAPH BHETAKL 72 BNV A ¥ 3 DR EE MBI
T, P LEDMET L7z, BEC, Tu7T7—¥ndy 38
7 EMKGIRVERNC & o THEK SN D RTF FohiEEt
HHAPLNIZERTVE Z " 720, 070
TT7—EIZX), FAKROPFBILTF PRI iz e
IRGE U723y, 2 DAY, pH 2535 TR b A AHIT,
WAL RErH 5. Lo Leds, P b7 FF
OMGFHISHOBRETH 5.

6. 0.15%BEZEIRMA V) A 2 1 THIRERE R OHER
y[R3
NUA Y oa HIRFCEFE M o BHA #1245 1%, 109mg/

x£8  NLA Y aHERREBMOHREELY, £7 2/ —IVED, BEBEEPHICRIET
INLA 2 3 OFTRIE & HARF015%BRHRIMOZE

HE A

AL ESI | 0.15% 711
PRI Iz 89~106 70~109
(BHAAH % #:mg/100ml) R mE AL 43~77 36~70
L7 =)= VIR InEAALER 74.8~91.1 104.3~116.9
(mg/100ml) R ML B 70.1~76.9 92.0~114.3
H P/l Uk 0.22~0.30 0.58~0.74

RN 0.19~0.24 0.65~0.81
pH InEAALE] 57~58 56~5.7

LM AL 54~56 53~55

ERHOMAE T AA & PN, %015% (w/w)
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100ml 7R L, HRRALPEARd Eh o7 (K3). A
L 72K 40g & mBHLENL £ 23 (100C - 30 45) 200g
DO BHA 4 F1X, 224mg X% 5. N7 A ¥
a HERECEEH 220ml O # BHA M4 =28, 239.8mg &
%5729, AAREOPBILIEZ, #oick b, 107
ISR SNz, 2o s, NUA Y a HREE R
My LG FEM & LTHARHTE S Z e b h o
7.

AIERAD A

A RF v
HREOR A
2) %
HIRACEL AT
NLA T3
HIRECE AT

0 50 100 150 200
BHAM% % (mg/100ml)

3 0.15%BERFRMA N AZAT
HIRERFI R OB b

RNV A Y oa BN L A 23 (100 - 30 4)
- BEFEHOMAEE T AA £ PN % 015% (w/w)

7. 0.15%BEREIRMHA Y A 21 THREFHBZM DO ERE
B

T EOTHEENMIZIT 7. A ASY A THERER
FMoTFRY, FREKROFY BEONICEL Shiz.
WINOHHREKEFEM D, 24 7= FRIERKRY 72/
— VRS X 00, FerR L. ZOHT
b, ) AHIREEM OE @I, VR, BoBt
FERLZD, RS ZHEOLEEDD - 7.
7 ARTF X HREEHEME, f-HuF roEiicky,
HTHREERE L HREKEFEMOL@IZ ? @0 T
I & SR (AR L 723G, N LA T3 HIREE A
DftlE, KB ENKD D L7280, ZHOP T,
ROBIFTHo7. 2O EhD, N4 Y a HREKE
FHM OB O FEMEATE W LRI S 7z,

= #

NLAYa, ZYAEDRFYOEERDTTHALT V
TrEYUNRIEIIERL, Ihb0T YT VHEE
H\72A0 A% A 7 ORRETE HIRECE M O 5 217 -
7o, HOAFCRLE LT, BIENL A Toa, EviEEa )
& & MBI Ay R F v 5545 200g, K#H 40g & 7V T —
VBT VI = V435 (viv) Xid35% (w/v)

I ¥ J — VIKE) 100g & w7z, 30T, 45 1% 60
HiE, 3A5RZFE L2 N4 2= HRACEEM DL
FEON L PRI EZ 5720, NLAf T an
HALPRTE & AL IARE 0.15% B R AN O 528 2 Bt L 7-.
WO, 0.I5%MERARM AL A > a, ) A ROH KR
F v HIREHREM (B Y AZ A THKREHEM) DI
EHURALYED S, BB & iR L 72,

(1) AR 015%EEHRARM (W7 I 7 — ¥ LR
Jur7—E¥, KEERM) T, NLA T HREEHR
MO E 7V a— 2 \IERIE, 2heh, #228m
L7z2%, @@EFEPERIE, FL WMLz —7F, IER
LTV T— AR OEERNERIL, N A 23 Ot
#(100C, 105C K 121T - 30 43) L iRz imavns
(pHA RO pHS i # MR E %, 45 105C ) U¥ 121°C - 30 477)
TiX, DI VEDLLRDPo/2. N A ¥ a ORIEHRINE
WD EDRD SN oizlzd, /N A T3 DR
BEE LT, BB 247w, HSARRIS, 0.15% R A
WS BHED, LYRVWEEZ SN

(2) 0.15%MERARMA D A F A4 T HRIE R O
T, WA ¥ a HIREBZEM OIERDS, kb B o7,
NUA ¥ a R O, 7V a— 2R OEEH
F#RIE, ZhZEh, 705%, 703% & 69.8% % i~ L7z,
NLA v an, AYAYATOHERKEHEM DR L L
TikDHE LTV,

(3)  015%BEHLARM N L A > a HIRACKEM O 4k
Hix, 252% CTHiAAR D ADKI 49% Th - 72, kT
/AR, 14% T, AR Y ADF5IHETH -
7z.

(4) N A ¥ HRECEHRM oAb, ~NL A ¥
a OMBILIECTE L 1A EL72AS, 015%EERAAIMNT
i, HEVEDLL Lo PBAEEPEIC LD EL
i Y

(5) 0.15%MERARMA D A ¥ 4 THRIKE R O
T, b A ¥ a HIRECEEM O JLRILE 2 i b = <,
BHA #1% #& C 109mg/100ml TH - 72. S 4 ¥ ah
PRECEL M 2%, DU LA FEM & LCiRdBEL Tk,

X 73

1) DnEtdiam, Poieek, REEER, LNSCH, MERE,
TARER, BTR WA, (IEENE, D),
p.15-20, p.20-23 (1987).

2) ZBIRES, PAGEE, SEREEBIMRAE, BOREL
Ny FT vz, (WEEE BT, p39-42, p9-19
(1977).
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