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Measurement of the amount of prolamin, a resistant
protein in commercial amazake

Masaya Taxanasui, Kenji Ozext

(Kanazawa Institute of Technology, Genome Biotechnology
Laboratory, 3-1, Yatsukaho, Hakusan, Ishikawa 924-0823)

Prolamin, an indigestible protein in rice
called a “resistant protein (RP)”, is also included
in amazake and sake lees. It has been reported
to improve bowel movement and inhibit obesity.
In this study, we quantified RP in 22 items of
commercial amazake. Based on commercial sup-
plements including RP, we defined 113 mg as an
effective intake of RP. Twenty-two samples of
commercial amazake ——comprising four types
consisting of only %osi, or rice and koji, or only
sake lees, or kosi and sake lees—— were analyzed.
As a result, 8 samples of amazake exceeded the
effective intake of RP and was tended to be
made from sake lees.

Keywords : LY A% ¥ 7’151 (Resistant Pro-
tein (RP)), Hill (Amazake), 797 3
> (Prolamin), BE#f (Sake lees)
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RO TERE AT VS VB L ERENS, B
MNOWMEIBES VSV EFLTHN 2, 2018
YNy &Y, RES vy B R B AR
ADFEMNHELEB LT A HERD 72, k¥
VRZ BRI ND Y S TETHBTI VT v
CkTFIE=Y) LLTO%REEDY, FBHhoD 10
SB%BE s wSasIveELTTeT A v
RBP4 — TCEEL TS ", BABERBHIRED
TUF7—H I ANV @ PR VSEEN, &
ERNCKREED 7O 5 3 U ER I LB BRI
BT A, RPOWEEEE U CEERICL D RER
HOWEDR LB IR LZ EFDY, v Bw
TIREESEDE, LDL-2 L A7 o0 — VKR
IR A H 5 = LA S hs P,
—HEEITHEEEDD O & EHEFED L DIZKFE
n, RATEHEDOEE LR TWE LS CEVWKA
DEEENH HENIIH R ES D v B E LT
ITEMERR TR, ME ERMK L C oS IE
WOTFHHEED2BE2SHD Y, v b CRIBE/RS
DYEHRELEBUBENEI/RE SN0, BER
EEHEORBIME LR ZIHT 2 0E YL RHERC
I REURIERBE P2 E, HEORMESETIC
L7280 TH - RSB EENIL A > T & 12 2T TH
B (RG] EEDNL I, Fva—xk7
IVE, YYIUVBBIFEETHLILIIMA, #
OPOBIEED RP THLIEEHHATELOTILLE
Z, MHREECZEOBEORP 2&F L, & M TH
Bt BIET 2 HRENE LB HESH 20 2R
L7z

RETE

1. WERYTUAL M5O RP DER

WY 7YX b 777 483—FF5 A (KRR
£31) 1 H 6B T A Z LAHERENTED, K
DERICIT 64 (1464 g) FICTEMFEREY A 750 mg
EFEINTVEEERINTWS, EHIEY & 3B
K79 —¥e ur7—E3EREELLEBICHE
RS CTHERBESELL0TH Y, BEHICRETLH
EMEER T YT ERF 7y 2 AR EEH LT
RP # & CEEM SRS VFEmEE L TwE P, Zhb

*Email address: ozeki@neptune.kanazawa-it.acjp
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B BE B HEROLIYRAY Y FFOFA v ThHBE TSI VEOHE

OBBELRS EEE L BRtEREMS IO T 7 4
N=TH5Y, EHEBYICEINLRPEIBLE
15% THHERESNTEY Y, ZOZLPLRPOD
HERBEWE 113 mg EEIRTE S, HEF TV AV
Ml gl2&EN5 RPEIL768 mg TH D, HEMHEE
YHZIZKBRORP TH 57105 3 (13kDa) %%
BLTOWBZEPHESRTVS ™Y, EMREY %
EUYTI A P ERAWT, REBHEER L. 7
VA OBBERE 1 g 2% SDS8 M EE 50 mM
) U@y 77— (pH 68) 25 mL IZ A#{7ze NA %
7 —REVF A HF— ASG50 (7 X7 ) 6000 rpm,

10 min DEHTHE - gL s ¥, £DH60 TO

TEIRAE T 2 B REM A L, E.O58 (15000 rpm,

10 min) #9To7, BoNzLEE2 74 VT —EB
045 um) L, 7794 & & FHE D 2xLeammli
sample buffer (BIO RAD) %Mz 7. —b7 0y
7 (95 C, 3 min) & A2MBMEZITV, ERIKE)
FUINE LTz, FRIERET T4 BEEL, 15%
RY)TZINVT I FINVERCTERKE 21T 2720

BXIKENR, 7 V% Image ] (HFEQET 7)) THF
WLRPZEE L.

2. HEHRORPE

HEICEEREICA T T4 RSH Y, B+, 12
fEEE - Al-12, #; 2784H - Bl-2, BRI+ 3fEsE
C1-3, %A 583 : DI-5 DFF 22 BEDO RP E 2
E L72o RP O H B 40 mL % =[-8 (8000 rpm, -
15min) L, 40 mLHOBERFOEELXE 7. ¥

16000

— T H0ERSZREY, 1 gBYNo/. BES
1gi22% SDS8MREZS0mM ) VEE/NY 7 7 —
(pH 6.8) 25 mLilz, NA /N T —KRETF A4 ¥~
ASG50 TH# - TE{b 887z, 2D 60 TOEIEK
T2 BHREME L, BOSEEToM. BoNh:
FEET7ANVY B L, BERKEIY TV E L,
HBEOEZXEY Y 7VvE 2 5 10/HRL, #h
FENHRLBREXEY 7 V10 uL L RIED 2%
Leammli sample buffer #fMz, ©— b7 0y 7 L
(95 C, 3min) L7 =—F—EHEY 7V X b
PO L-BERREYT T VO 0 BHFRLEDO
220 uL 7794 RPE 154 ug) L, BEOREL
L7z BBEEAVIIL o TNV FOBIFELDL D,
BEREREO 20 HFR, 777 A& 20 ul O
FOBsl<—h—LTDO0EHR, 77514820
pPL O Y FOBES LB L, WIEE (=WEHRIER
BONY FOBRE /<= —0ONY FOELX) 2R,
lgdh/YVORPEZEH L. 20K HIBEOEE
FOEENL 150 mL FORPEREH L.

RBERRBLUEE

1. HERYTUAL bSO RP DEER

B 7Y AV ML gHICRP I 768 mg&& LT
Wb, TTI94ATHERKENY  TVHDORP &R EL
ToOXTERDIzo RPE (ug) : 015, 031, 077, 1.23,
154, 3072k b EH1C, HRERLT 7S ma i
W, REBZIER Lz (Fig Do

RP (ug/X uL) =76.8 %1000 % X/Df X 25 X 2 X 1000

14000 [
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8000 |
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y = 4830.7x
R? = 0.9669

RP (ug)

Fig. 1 Calibration curve of RP
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768 171 1 glZ&ET S RP & (mg)
X:7794% Df: mffE=E
25 JRFZFSO0mM V) VER Ny 7 7 —& 25 mL

2. HEHRORP &

Hil 2 B0 7 VE§% Fig 2. #1210 RP
# (mg/150 mL) % Fig. 3, HiliEES 1 gH-h D
RP# (mg) #% Fig 412/R"%, Fig 2™ 13 kDa &7
053y THhY Y FHESOTOS I VEOHES
To720 RPICIZLDL-I L A7 00— A Z{KKT B%)
RRFEUENRES DY Y, HIEIC b A2 EOH
EDH o7z HilDZI T TORRELEE RP T
TELLEZHEHBEDO RP &REZ O L7120 FDKE
B3y 7 1#£150 mL T RP113 mg OHEIERE % i#8
ZAHIEE, 22 P C 8D o 7z, HERITH
HEIZ 4 EEFCA4TEHD Y, TONHOARTITL
TEE LA+ KT IHETH o 720 EAHE I 8 FE
HCAFEED Y, TOPIEMDATI 4 FEHE &I +
HTIIRO LN h o7z, FALEHOELELHOMEH
=RWRE, B ST WA, fEmE LTIk
MOHIEIZ RP OHERBERE L B2 2 EHEE» 720
WEHIZIE RP AE I SN TV B HE "HH ), |
BIZBWTHEMEIEMEEL SN TS L0

13 kDa -

123456 78 91011121314

Fig. 2 SDS-PAGE patterns of protein in amazake

RPOEENLCHEDONLIERLE—FH LT, H
B 150 mL 1D RP &23% I EHIEERS 1 ¢ H72
DO RP &AL EMAMRLS Lz, OHOHIEB2
WHIE 150 mL O RP AL EFENTW5EA, HIE
B gdhz) TIHEWEL R L. ZHIEHIE
B2OEESENL VI EREZLN, 1ghlzh D
RP & & B 5m A% WHIEIZ & 150 mL 10 RP 2%
S EHT 5,
SHRIGHIEF O RP 12, #ETRECRRPBHRD T
057 —PI & B0 @S EDREMS$ 5 20 0ME
ETIRENRDHY, GHRENDL L) THIUIGMEN
WS WHRRETREZRAET LI EPVLETHLLHE
2T 5,

L )

RPAEEFT A2V 7Y 2 v bh 5 RP OHERENE
rEMT 5L 113 mge oz MEML D 150 mL H
IZHESRIEIE 2 &F 5 & i CH I 22 FEE v 8 fH
Holco RERITIIH+ K% o 72 HIET 12 IS
SHYE, MoAT2ME D I EE WM+ T3 EE
HO RS, EHIOA TS EEM 4EHE H B2 LA
o7z MHHIE® RP 2 ESENE S £ 15 Hilid
EFDHTOHEHZ T LD G o720

151617181920 212223 24

Lanes 1, 2: maker®, lanes 3-14: A1-12, lanes 15, 16: B1-2, Lanes 17-19:C1-3, lanes 20-24: D1-5
A1-12: Koji + Rice, B1-2: Koji, C1-3: Sake lees + Koji, D1-5: Sake lees
*: Protein extracted from commercial supplements including RP, based on 20-fold diluted commercial

supplements.

E 116 &% E 105

721



A - BB mIHEROL VRS T u T A v THHTUT I VEROUE

350 -

300 r

250

200

150 r

RP (mg /150 mL)

100 -

50 -

Al A2 A3 A4 A5 A6 A7 A8 A9 A10A11A12 B1 B2 C1 C2 C3 D1 D2 D3 D4 D5
Fig.3 The amount of RP in 150 mL of amazake
A1-12: Koji + Rice, B1-2: Koji, C1-3: Sake lees + Koji, D1-5: Sake lees

Plotted values represent the mean SD (n=4).
We took 1g from the amazake solids and extracted the protein. Each sample was measured 4 times.

25
20
15

10

RP (mg/ solid 1 g)

Al A2 A3 A4 A5 A6 A7 A8 A9 A10A11A12 B1 B2 C1 C2 C3 D1 D2 D3 D4 D5

Fig. 4 The amount of RP in solid content 1 g
A1-12: Koji + Rice, B1-2: Koji, C1-3: Sake lees + Koji, D1-5: Sake lees
Plotted values represent the mean SD (n=4).
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