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Consumption of liquid of fermented plant extract SW (LFPE-SW) results in skin lightening
and related cosmetic improvements among healthy Japanese women: an open-label trial
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Objective: Liquid of fermented plant extract SW (LFPE-SW) is a product of fermented fruits and vegetables that contains low-
molecular-weight collagen. LFPE-SW has antioxidant effects, and may lighten skin color via active inhibition of tyrosinase, and
diminished production of melanin. We investigated whether daily consumption of LFPE-SW resulted in lightened skin color and
related cosmetic improvements.

Methods: We conducted an open-label trial with 31 Japanese women aged =30 years who were dissatisfied with their skin and
whose facial melanin concentrations were relatively high. Subjects consumed LFPE-SW (20 mL/day) before breakfast for 12
weeks. The primary outcome measured was melanin concentrations in facial skin. The secondary outcomes included the extent of
erythema on facial skin, skin tone, finding on complete skin assessment (facial pigmentation, wrinkles, skin texture, pores, skin
color, redness, and oiliness), subjective impressions (measured on a Likert scale), and blood high-sensitivity C-reactive protein
levels. The safety of LFPE-SW was also evaluated.

Results: All 31 subjects completed the study. The melanin concentrations in facial skin (average of right and left sides
together, and right side alone) were significantly lower after consumption of LFPE-SW (P = 0.011 and P < 0.001, respectively).
Additionally, the extent of erythema on facial skin (average of right and left sides together, right side alone, and left side alone)
was also significantly lower after consumption of LFPE-SW (P < 0.001). Skin tone, as evaluated qualitatively by physician-
provided reports,” improved in about 40% of subjects. The condition of the facial skin (elasticity, moisture, stickiness, texture,
hue, lightness and, tightening), and subjective symptoms related to facial swelling and physical fatigue had also improved
significantly by the completion of the trial (P < 0.05). No safety concerns were noted.

Conclusions: In our study, 12 weeks of daily consumption of LFPE-SW resulted in significant decreases in melanin concentration
and in the extent of erythema in facial skin among a cohort of Japanese women. Consumption of LFPE-SW also resulted in
improvements in the overall condition of facial skin as well as amelioration of subjective symptoms, including facial swelling,
physical fatigue and skin tone. Our results suggest that LFPE-SW is safe and effective when used under the conditions described
here for skin lightening and related cosmetic applications.
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GEMESHMETEH & LC, SRHE, BeEm, IR
Bt E X ORI M A 2 i L 72,

FRHIE R X CHARE T, RE, BMI, FIF
WA, i, RO, SRR,  IRA%c%
ELT, A7) —= v 7 REREIETRER I SR
ZME L, BMI ORI L 72,

7, IREETE, EAE, 7NV, veEY ) —
v, EVUNLEY, 7 b AR, pH, Iz HIE L 72,



Consumption of liquid of fermented plant extract SW (LFPE-SW) results in skin lightening
and related cosmetic improvements among healthy Japanese women: an open-label trial

FIEEIZ, BHLSI X 5 4 =¥ RIS THIEEICHE > T
EINT,

X 5lT, RMIMEEETIE, MKFREEEE L
T, FHMEREL, ARIMEREL, ~EZmEY, AN~ 27 v
M MiE, M, MCV CPEZRIBRERE), MCH (P
R BkaER), MCHC (CE¥RIMERGFIRE),
FIMERIGR (GFhEREK, U v oSEREK, HBREK, 4FRER
K, OAFEIEEREE, BAREREL ) voSBREL,  HAEREKL,
GFEREREL, GFHEJEERED) ZWE L 7o, MR
BAEEH & LC, AST (GOT), ALT (GPT), y-GT
(y-GTP), ALP, LD (LDH), LAP, AL U )L E v,
EHEECYILEV, HEEYILEY, a) VI AT T —
¥ (ChE), #&EH, IREEFE, 7L 7F =, R,
CK, AN oh, 77—, alxAr7u—
J, HDL 2L A5 1 —)l, LDL 2 L A5 1 — L,
FYU 7YY F (TG HEEN), 7Y a7i7 S
v, fiESkE (Fe), 7 U724 (Na), AV 74 (K),
rza—i (Q), %Y~ (IpP), L a—=x, ~NE
7'a v Ale (HbAlc: NGSP) ZHlE L 7z, JEReE
IgE 3R 27 ) —= v VEDOARFEML 72, &{HH
&, BRLSI X574 =¥ ZICFEEEL, HWEEICHE> THI
EINT,

ABRSINE OEFEREZ MRS 5 720, HHAH
KBOLTHZEFEML 72, 72, RBESNEF I,
AR O BHC AT D2 L, ERGOEHZ ED
AETEIRILZ H R8I 8 H Rdsk S E 7,

5. 7YX

KD ADIA T = I RIT T & 2505
wmdZ, 0539 EREL, BTG ZT->%, AR
AK¥E (a) %2005 WEH (1-B) 2080 LT3
LIEGIBUZ 29 44 ke o 7o, SERSINR D BiVE & B
L, 284%BMTBLEL, 31%4E LT,

6. =Eik
AFHBRICSMAR L7 474D 5 b, 31 %A
Bl A7z, EPEARENL, SRR T PR AT A5k
SHNCHEZ W EHWT L 2 BEDHN, X TR —5 —
DEMEIEZG A 7 =B PHENNICS ETH - 7,

7. HETER
TR TCOMEHEITIZTMPIRETfTH)I D EL,
HRAKBEIEZSHDIZERE L, V7 F7xT7II,

Windows it @ SPSS Ver. 230 (HA7 4 - £E— - =
L0, HEARRIX) & Lk, SiEHliEEICB VLT,
PHEE X OBEERAE TR LT — 2 3B D H %
tBUE, R X USSP TR L T — 4 1
Mann Whitney ® U #i%E, %Y EHEH TR LT —%
I% McNemar FE 2 H > TA A RT#2 O I E fif o s
AT, E72, MHTICSH 7o D R AR MR
FIFHEBANONEMZ 0, HIE[BAHOHIEMZ 1
WZa— ML 72, ZataHiEE 1, SRR o8
HUZAE S BRAARNICRTED & 2 282342 C Twlen 2
EMER L 7o, F 7o, WEBREAEEMDME AR TR
VERHIEE 2 R L, etz 1> 72,

II. &R

1. BARE

1 iciEEBEsmEoEsk 7o —F v — b2 L
72o ZMBDHELEIX 2018 5 HD2 5 9 HORMNIAT
W, AL 2018 £ 9 H225 201941 HTH -
72o MBRHFERE 7V v 7 ORER, 2EIERZ 5

| it Celigibility) DFFE (1= 47) |
—~ BRI (n = 16)
o F CEREECEFNEN (- 15)
< £ + BIIEHR (n = 1)
] ’QE) « DB (n = 0)
#HHFAN (n = 31)
&5 SBEFTEE (n = 0)
w2 AR = 0)
- ! ®1 HBRSM
2} TNfc =
_,\Jg% FRArENT (=31 DB T O —
# § RO SBRA TN (n=0) Frv—k
*3 HEBRSNEE=S
E1=3:)C]
FT —304 8 (25.8%)
F° —401K€ 13 (41.9%)
F° —501K€ 10 (32.3%)
F* —604 0 (0.0%)
FRT —704 0 (0.0%)
—80MULE 0 (0.0%)
Fip® () Mean =+ SD:45.1 + 8.0
EE"® (cm) Mean % SD:159.6 & 5.9

JEEEEM IgE® (IU/mL)  Mean + SD: 106.5 + 114.4
PAE (B18), "Fi9E (Mean), 1E#FEZE (SD)
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x4 HEKRBEAS-VE - AHRBHE - 5&%E CRP

o EEX AT 18HEY 12 BRE% ZhE
R Mean SD Mean SD Mean SD Pi&

ASZY

EH¥Y - 181.5 31.7 170.2 30.9 -11.3 23.0 0.011*

a¥s - 184.8 323 167.2 30.4 -17.6 239  <0.001**

Vi - 178.1 36.4 173.2 356 -4.9 31.8 0.399
HIBT

R - 2714 57.0 212.6 59.0 -58.9 393 <0.001**

a¥H - 270.7 55.8 216.9 69.8 -53.8 46.3 <0.001**

Vi 5| - 272.1 66.7 208.3 54,5 -63.9 519  <0.001**

=RECRP mg/dL  0.027 0.039 0.034 0.041 0.007 0.022 0.085

F5ME (Mean), 1F#RE (SD), WEDHB HIRE,

x5 [EBIDFRR

WE 12 (38.7%)
— ER%RE — 2 (6.5%)
— ®E — 3 (9.7%)
— Pr%E — 7 (22.6%)
% 14 (45.2%)
=it 5 (16.1%)

AN (BIB)

ZEL, EYHHZEN L 7HFIZ0Rro/kd, K
HEIN 72 FERT X 555 12 Intention To Treat TH D, & 31
% (451 +£807%) ThHhoT,

s mEoERER3I R L7z, BRKTFT
HENCH B AR s FHH IZ 2 d o 72,

2. HHEEBAZ-VE - EHHEEINE - SRE
CRP

BEHGT 2 & BH 12 @ % 021 ETHEAER
donHEER, Ao X 7= (P=0011),
LD RA T = (P<0001), FEAEHDORBE (P
<0.001), G PFHOFBE (P<0.001), /PRI
(P<0001) ThHhotz (R4, =8 ,EEE CRPIC
BRBZIER I N o 7,

3. EEDFRR

BT & Ml LT, BHEC 12 R I s LI
INTANBITF 124 THo7, ZDWN, FWHUGEED
24, WE3H, PPRENTHTHST, T,
REEH 14 4, L5 % THoR (RS,
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* P<0.05,**: P<0.01

4, HAAIE

BT 5 B 12 @[ O 2R THE AR
HoNEHIZ, HROY70REZ (P=0009),
HRD > 7 o (P=0013) TH-o7 (F6),

5. BEER

EHGHT & B 12 % THEEDRD & I
Hix, MbhED 2 V3R (P <0001), THLICHES
2H B, (P<0.001), "W H 3B, (P<0.001),
TSR 7227\ (P <0.001), THLD X X 234
g (P=0.002), "TWASHZ W, (P <0.001), THL
WZZ O BH 3, (P<0001), THILHH B, (P =
0.002), TEIEIIZ vy (P=0009), TEEAST <
AL g (P=0.021), Tl H ) (P<0.001)
THol- (K7,

6. T2k

IR CHEADRO s N HHBHA Sk
HOD, VTNOEH b P IEFERIPANE L O
FEHEENCABI L TR D, B TEEAM X D b
B O I v LW I N (FR8). IRRHE
BV, ABEEERO NG o7 (R, £/,
AWM DR T — & <¢lE, HEHEENfOTE %
AT EPHR I NMUDIEH &£ &b T, E¥EW
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Consumption of liquid of fermented plant extract SW (LFPE-SW) results in skin lightening
and related cosmetic improvements among healthy Japanese women: an open-label trial

=6 HAIE
oy 1EEXAT BE 12 BRE% ZitE P
Mean SD Mean SD Mean SD

BiIDENDHE 1& 3999.2 19478 45525 31732 5533 24115 0.211
BiIiDEIR 1& 2690.7 1207.0 30493 19689 3586 15413 0.205
RENEIIDEN 1@ 76.0 60.9 923 1012 16.3 599 0.140
BEITHHBEIIDENR 1& 12326 6933 14110 11187 1784 8216 0.236
BRLEH (&5 1@ 3149 1204 3748 2446 599 1798 0.073
BRALEHR (FH9) 1@ 78.7 30.1 93.7 61.1 15.0 449 0.073
BRRALEH (&5 x/NhIFFEL & 2428 106.8 289.6 2115 468  147.1  0.087
BRAEH (F) x/hFEEv & 80.9 356 926.5 70.5 15.6 49.0 0.087
BRLEHR (N 1@ 72.1 19.0 85.2 39.7 13.1 36.0 0.052
BERLEH (K:Lvl) 1@ 172.5 62.9 205.0 1264 325 96.7 0.071
BERLEH (K:Lv2) 1@ 52.0 339 63.1 62.5 11.1 373 0.109
BRAB (K:Lv3) 1@ 18.3 14.8 215 27.0 32 16.5 0.284
BRALEEE (55 mm’> 14298 9040  1656.1 1596.4 2263 1015.1 0.224
eRLEEmE (F1) mm? 3574 2260 4140  399.1 566 2538 0.224

BRLEEE (65D XNEFEL mm® 13773 8970 15944 15760 2171 994.7 0.234
BRLEEE (F9) NEFEEL mm’ 459.1 299.0 5315 5253 724 3316 0.234

axLEmE (N mm?’ 52.5 14.4 61.7 29.4 9.2 262 0.060
BRAEEE (K:Lvl) mm’ 10072 5679 1166.0 9905 1587 6558 0.188
BRALEEE (K:Lv2) mm’  289.0 2545 3308 4300 418 2541 0367
BRLEEE (K:Lv3) mm? 81.1 95.8 97.6 1799 166 1012 0369
BT (EA&FD) N 153 5.9 16.8 10.1 1.5 7.8 0288
BTV 7 (EGFH) N 7.7 3.0 8.4 5.0 0.8 39 0288
BToY7#% (H) N 7.5 34 8.6 5.9 1.1 45 0.187
BTN () N 7.8 33 8.2 45 0.4 40 0561
BROVIDHRES mm 81.3 43.8 104.0 57.1 22.7 454 0.009**
BRDY T OFEE mm’ 1246 59.1 157.7 72.8 33.0 69.8 0.013*
BE5& - 63.4 3.0 63.3 29 -0.1 3.7 0825
EE (&5 8 13700 929.1 12367 7443  -1333 10139 0470
TREREL (F5) 1@ 456.7  309.7 4122  248.1 -444 3380 0470
ReRER (Lv1) @ 11960 7676 10862 6349  -109.8 8596 0482
TRk (Lv2) 1@ 168.1  169.4 1448 1164 -233 1720 0457
Rk (Lv3) 1@ 5.9 9.0 5.8 8.2 -0.1 131 0957
TRERE (&5 mm’ 8305 7816 7185 5189  -1120 7788 0430
RRERE (F5) mm’ 2768  260.5 2395 1730 -373 2596 0.430
RERERE (Lv1) mm’ 7875  729.0 6793 4919  -1082 7250 0412
TRERERE (Lv2) mm? 417 52.9 38.0 35.1 3.7 60.0 0.731
RERERE (Lv3) mm? 13 32 1.2 25 0.0 44  0.968
p:: Pkl - 13 32 1.2 25 0.0 44  0.968
T - 13 32 1.2 25 0.0 44 0.968

T3iE (Mean), 1B#ERZE (SD), WEDH B tIRE, *: P<0.05, **: P<0.01
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FEVIFERER SW (K T35 —77 V&4 ) OFIN DR FIUCKIFTHE L 2 OMGE : IEE MR
*®7 HEER
By ' 1EEX AT . $8EY 12 EfE% P&
Median Q1 Q3 Median Q1 Q3
1D/ UHRL - 3.0 2.0 3.0 4.0 3.5 45 < 0.001**
[N yaFal o2 - 3.0 2.0 3.0 4.0 3.0 4.0 < 0.001**
AUV A S B - 3.0 2.0 3.0 3.0 3.0 4.0 < 0.001**
ATz DH RN - 3.0 2.5 4.0 5.0 4.0 5.0 < 0.0071**
D F A HHH L - 3.0 1.5 3.0 3.0 3.0 4.0 0.002%**
AABES LY - 2.0 2.0 3.0 4.0 3.0 4.0 < 0.001**
AiciEy Bd 3 - 3.0 2.0 3.0 3.0 3.0 4.0 < 0.007**
BAERELIT WL - 3.0 2.0 3.0 3.0 2.0 3.0 0.579
BIthHEES L - 2.0 2.0 3.0 3.0 2.5 35 0.002**
FEHENIT L - 3.0 2.0 35 4.0 3.0 4.0 0.009**
EHOG LT - 3.0 2.0 4.0 3.0 3.0 4.5 0.021*
oasiraL - 3.0 2.0 3.0 3.0 2.5 4.0 < 0.001**

ol (Median), 2 1 28K (Q1), £ 3 mE4EK (Q3). MannWhitney @ U #&7E
1 E2KBTRESHWN/ 2 IFEAEHTIESHEWN /3 BEVHTEESHWN /4D LBTIEES /5 HEY

HTCIFES/6:IERICHTIEES
*P<0.05, *:P<0.01

x8 BAE - BERE

RE]

1BHY 12 BR#&

Z{cE

T Mean SD Mean SD Mean SD e
& kg 514 11.6 52.1 11.4 0.7 1.1 0.007**
BMI kg/m? 20.2 4.4 20.4 43 03 04 <0.001**
ENEES % 24.0 74 254 7.3 14 1.5 <0.001**
IN#EHAMm £ mmHg 110.3 14.1 113.0 153 2.6 9.0 0.114
H5RHEAM E mmHg 68.4 9.9 714 10.5 3.0 6.9 0.021*
JiicizEs bpm 77.1 11.3 73.7 9.8 -34 7.9 0.025*
) °C 36.3 03 36.4 04 0.1 03 0.123
5B (Mean), 1Z2#({RZE (SD), WIEDH S tIRE, *: P<0.05 **: P<0.01
*®9 REE
b SNED] 1BEY 12 BR% P&
EEEARN EEEHN BEER EEEN

=)= 27 4 30 1 0.375

TR 31 0 31 0 N.A.

vovey /=45 31 0 31 0 N.A.

euiver 31 0 31 0 N.A.

pH 30 1 30 1 1.000

A1 27 4 26 5 1.000

7 b AR 31 0 31 0 N.A.

McNemar #&3%E, N.A.: Not Available
HBIFZEANEZETRT .

RANLZMEZNRIZ, WYHBRIAR T 27—
ZIRG L7 “ YRR SW (B3T3 7—=7 &
) 7 DEA - ENBEEBGEEL 72,

HHEE X 7 = vRIcBwT, EAFHEELU0E
Vo X Z = v RIFEBIEIR TERICES L., 3
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Consumption of liquid of fermented plant extract SW (LFPE-SW) results in skin lightening
and related cosmetic improvements among healthy Japanese women: an open-label trial

£ 10-1 FEMRKRERE
. o 12EXE] BE 12 BfE& ZtE

i T Mean SD Mean SD Mean SD P
=[inkse 3300-9000 /uL 53742 13369 53419 984.1 -32.3 11609 0.878
FRIMERER 380-500 x10%/uL  437.6 30.1 4454 33.7 7.7 235 0.076
ANE/OEY 11.5-150 g/dL 13.0 1.1 13.3 13 0.2 0.8 0.101
2SS AN ANE 34.8-45.0 % 41.6 3.2 423 35 0.7 24 0.116
/) i #8 14.0-340 x10%pL 263 4.6 27.9 3.1 1.5 3.2 0.013*
MCV 85-102 fL 95.1 53 95.1 58 0.0 2.1 1.000
MCH 28.0-34.0 [o¢] 29.8 1.9 29.8 2.0 0.0 0.7 0.980
MCHC 30.2-35.1 % 314 0.7 314 1.0 0.0 0.7 0.814
FHRERER 40.0-75.0 % 57.7 9.5 58.1 8.1 04 8.4 0.793
1) > J\BRER 18.0-49.0 % 34.1 8.9 334 7.2 -0.7 7.3 0.603
BEERER 2.0-10.0 % 5.1 1.4 52 1.3 0.1 0.9 0.585
U EEERER 0.0-8.0 % 25 1.9 2.8 2.0 0.2 1.2 0.280
B RERE 0.0-2.0 % 0.6 0.3 0.5 03 0.0 0.3 0.612
FHRERER - /uL  3187.1 12953 31493 8877 -379 1130.1 0.853
1) > JNERER - /uL  1748.0 3383 17447 3170 -3.2 2745 0.948
BEREL - /uL 270.6 873 2753 80.6 4.7 58.3 0.656
UFERERER - /uL 1384  109.1 1440 1025 56 49.7 0.537
IR ELEREL - /uL 30.1 14.2 28.6 15.8 -1.4 13.2 0.550
AST (GOT) 10-40 u/L 18.0 4.1 20.0 53 2.0 35 0.003**
ALT (GPT) 5-45 u/L 14.3 5.7 15.6 7.0 1.3 4.3 0.102
y-GT (y-GTP) 30 AR u/L 18.0 7.4 18.3 8.2 03 43 0.740
ALP 100-325 u/L 162.8 52.3 168.7 51.9 59 20.5 0.120
LD (LDH) 120-240 u/L 169.7 24.8 164.8 25.1 -4.9 19.6 0.170
LAP 37-61 u/L 47.5 7.3 46.0 7.1 -1.5 35 0.026*
wmevier 0.2-12  mg/dL 0.92 0.32 0.84 0.30 -0.08 0.25 0.098
BEEU)ILEY 0.0-0.2  mg/dL 0.10 0.04 0.06 0.05 -0.04 0.06 <0.001**
EEEUILE Y 02-1.0  mg/dL 0.81 0.30 0.78 0.27 -0.04 0.23 0.406
O)>YIRFTS—+E (ChE) 200-452 uU/L 277.3 58.5 283.6 56.7 6.3 256 0.182
HWEH 6.7-8.3 g/dL 7.0 04 6.9 04 -0.2 04 0.032*
REEBHR 8.0-200 mg/dL 11.6 23 12.0 2.8 04 24 0.375
gLT7FZY 0.47-0.79 mg/dL 0.61 0.08 0.59 0.08 -0.02 0.04 0.013*
PRE& 25-70 mg/dL 4.2 0.8 4.0 0.8 -0.2 0.6 0.058
CK 40-150 uU/L 82.5 45.6 88.0 47.1 55 40.1 0.456
+TrUDLA 137-147 mEg/L 1400 1.5 139.9 2.2 -0.1 24 0.821
Vs lVANN 35-50 mEg/L 4.0 0.3 4.0 04 0.1 0.3 0.205
0—)b 98-108  mEg/L  101.7 1.9 101.6 2.0 -0.1 2.1 0.797
AV L 84-104 mg/dL 8.9 03 9.0 03 0.0 04 0.486
=i > 2.5-45 mg/dL 38 0.5 33 04 -0.5 0.5 <0.001**
JIIINF 7o 40-180 pg/dL - 109.7 42.6 98.1 40.9 -11.6 444 0.156
mE7=>—€ 40-122 u/L 82.3 26.5 86.2 27.1 39 11.0 0.059
WaLXrFo—Jb 120-219  mg/dL 1953 352 206.9 394 11.7 20.0 0.003**
HOL- OLX7Ea—)b 40-95 mg/dL 76.1 17.0 79.2 18.1 3.1 6.8 0.017*
LDL-aLX78—)b 65-139 mg/dL  107.3 304 110.9 31.2 37 14.9 0.181
TG (H%RERR ) 30-149  mg/dL 79.1 459 80.4 57.4 13 58.1 0.902
JIba—X 70-109  mg/dL 80.7 7.1 82.2 7.0 1.5 6.0 0.172
HbA1c (NGSP) 4,6-6.2 % 534 0.25 5.29 0.25 -0.05 0.13  0.045*
J)aA7IVITZY 12.3-16.5 % 14.64 1.06 14.49 1.02 -0.15 055 0.132

T5fE (Mean), 1B#ERE (SD), MIGDH B tIRE, * P<0.05 **:P<0.01
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& 102 REMERE
BEYE] 18HY 12 A%

MmN BEEEHN  BEEER BEEEHN 3=
B IMEREX 30 1 31 0 1.000
FRIMEREX 29 2 29 2 1.000
ANEY/OEY 27 4 27 4 1.000
S SANANE 27 4 23 8 0.219
/) viER 28 3 30 1 0.625
MCV 30 1 27 4 0.250
MCH 27 4 28 3 1.000
MCHC 31 0 29 2 0.500
FHRERER 30 1 31 0 1.000
1) > J\BRER 29 2 31 0 0.500
BEERER 31 0 31 0 N.A.
TFEEEREE 30 1 31 0 1.000
B RERE 31 0 31 0 N.A.
AST (GOT) 31 0 31 0 N.A.
ALT (GPT) 31 0 31 0 N.A.
v-GT (y-GTP) 29 2 27 4 0.625
ALP 28 3 30 1 0.500
LD (LDH) 31 0 30 1 1.000
LAP 31 0 29 2 0.500
weyive> 26 5 28 3 0.500
BEEUILEY 31 0 31 0 N.A.
Eitz YN % 25 6 28 3 0.250
Y >IR7TZ—+ (ChE) 31 0 31 0 N.A.
HwER 27 4 22 9 0.180
REER 29 2 29 2 1.000
oLT7FZYV 31 0 30 1 1.000
PRE: 31 0 31 0 N.A.
CK 25 6 27 4 0.688
T hrUDL 31 0 30 1 1.000
ValURwNN 31 0 29 2 0.500
s0—)b 31 0 30 1 1.000
HIV T L 31 0 29 2 0.500
mik) > 28 3 30 1 0.625
&k 27 4 28 3 1.000
mE7=>—¥ 29 2 27 4 0.500
wIALXTFO—Ib 25 6 20 11 0.063
HDL- O L X78—)b 27 4 24 7 0.250
LDL- L RX7HE—)b 26 5 26 5 1.000
TG (#%RERR ) 30 1 29 2 1.000
JIbaA—2X 31 0 31 0 N.A.
HbA1c (NGSP) 31 0 31 0 N.A.
J)aAT7IVTZ Y 30 1 29 2 1.000

McNemar #&7%E, N.A.:Not Available
HBIFZEANEZETRT .
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Consumption of liquid of fermented plant extract SW (LFPE-SW) results in skin lightening
and related cosmetic improvements among healthy Japanese women: an open-label trial

ZREUCITS Wy 2w MeiEo 2 V3R THL
NS 2 TSI DSS 2 ) TSR 72D 97
Wy THLD X 2 232w THLDSEH S W THLIZIE D
%) THICHHH S ) TR S vy TEEDS
AL vy TR EH ) OFH THEZRK
RO S5 NTz, LhED 2 U E THUSHH S A
B2 VPRI DOD ey TR W) 1,
BEHATTIZ“HEDHTIES WV EEELLH
ML \nihs, HEREBETIEZ DL TEES ” 2H

HT 2L kot TS ) 2B »TiE
HEEIE “BLAEHTIIES BV DRSS

otz HEEBICIE PR TIZE S LR
L7cEDNL K ooty —J7, THUSEODIH %5 THL
DF XD THLUSIZ Y 235 % THIGHHH 3

W TEE  RIZ g T2 H G I EE
IO SN, TMAZELCIC VW) ZBR<H
TRER ERT“DALHETIEEZ "D EZFEL
bDOPETZIBETH-72, A ZKL IS
Wy ZERCHEHHICE W THRMEIROEED R D 6 1
7223, bk 2 VR THUZEE IS % 5 THL
WRIDPp7 0 THDSH Z b TR LIS < vy
X9 3 HEERICBWTIE, HTIEES LKL %
bDOD% ol s, TS DHERERIZEC
R FEEER SW DIEEUIC X - THEF ICE S N IH
HTdH o7,

TV FERER SW (X HORAC 7EIZ X 2 HIEICEB T
BETHBHYEIGIHEINTED, YRR SW
ICEBTBOGEESHERS TS Y, XY 7z
J—NELTEBETH®REGLT 7778y, ATX
YV, NARYT Y, Tk F Uikl Ble X5 ) —
<HIlEIC BT X 7 =V BRDOHFEFL X UIX 7=
BRI D % F 1 F — X OIFTEHE R S BLHIH %

RYTZEMMERIN TS Y, BETBRIEEN
BHEVIFEBER SW 2B W TS, E R X T/ H A M
B3 X7 = v EAENHERES T 2> > —RiEEH
EREFADHERSI N TR DY, Lo, s
WSWICEENEER) 72/ = ADBRX TV DEIK
FHETZ EEDIZ, Fr>F—¥iEEZEEL /-
ETCHEEDOA T vENBA LI EEIZ NS,
F7, T havy Py 7EMafscEEsL Y,
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Consumption of liquid of fermented plant extract SW (LFPE-SW) results in skin lightening
and related cosmetic improvements among healthy Japanese women: an open-label trial
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Abstract
Background and aims:

Approximately 480,000 tonnes of Welsh onion (Allium fistulosum L.) are harvested each year in Japan. Welsh onion exhibits a
number of biological activities, including activation of immune responses; it also presents anti-oxidant, anti-glycation, and anti-
cancer effects. Welsh onion is regarded as an effective treatment for colds in Japan, and the anti-influenza A activity of its fructan
has been demonstrated.

Highly viscous sputum is difficult to clear from the airways. The elderly are more susceptible to congestion with viscous
sputum than their younger counterparts. We previously examined the suppressive effects of Welsh onion extract on mucus hyper-
production in human airway cells and revealed the potential of this extract to attenuate such hyper-production. In the present
study, we performed clinical tests and investigated whether administration of dietary supplements with Welsh onion extract
improves the health condition of the elderly.

Methods:

Twenty female and 20 male subjects aged between 60 and 74 years participated in this study. Lifestyle assessments and health
questionnaires revealed no medical history of serious disease or allergic dermatitis. The subjects were administered 2 tablets/day of
dietary supplements containing Welsh onion extract (20 subjects) or dextrin (20 subjects, placebo) for 20 days, and their subjective
reports of 15 parameters of health were assessed by using a visual analogue scale with scores ranging between 0 mm (extremely poor
condition) and 100 mm (extremely good condition). Scores were assessed pre-intervention (Day 0) and on Day 20.

Results and discussion:

Comparisons with the placebo group revealed that administration of Welsh onion extract markedly ameliorates ‘bowel
movement’ and ‘tired eyes’ and enhances ‘feel alert’ (P<0.05). It also slightly attenuated ‘dry eye’ and ‘foot swelling’ (0.05<P<0.1).
The dietary supplement ameliorated ‘bowel movement’ more extensively in females than in males and ‘tired eyes’ more
extensively in male than in females. Spearman’s rank correlation test revealed a strong positive correlation between ‘tired eyes’
and ‘feel alert’. The present results demonstrated that Welsh onion extract ameliorates not only bowel movements but also
tiredness in the elderly.
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Abstract

The quality or type of fat (saturated or unsaturated), in addition to the amount of fat intake, has been identified as a potential factor
leading to the increased prevalence of obesity and body weight gain. The association between weight gain and the percentage of
calories from saturated fat is greater than that between weight gain and total fat intake. Thus, the type of fat consumption may be an
important factor in lifestyle-related diseases. This may be due to changes in the postprandial energy metabolism because of the intake
of different fatty acids. Particularly, fat oxidation was reportedly higher after a meal rich in unsaturated fatty acids compared with a
meal rich in saturated fatty acids. In the Standard Tables of Food Composition in Japan, all fats yielded 9 kcal/g; however, the rate
and ratio used for energy varied depending on the fat quality. Our findings contribute valuable information regarding having a daily
diet rather than limiting intake as a potential preventive measure in the field of obesity.
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Fat quality affects energy metabolism
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Table 1. HFEFMEEREICHTS 24 BEDIX)IVF—AH. HIUBRHEED (=10 Q21 Hh5HE)

Parameters

Energy intake (kcal/24h)

Energy expenditure (kcal/24h)

Energy balance (kcal/24h)°

Respiration quotient (/24h)

Carbohydrate oxidation (kcal/24h)

Fat oxidation (kcal/24h)

Protein oxidation (kcal/24h)

Heart rate (beats/min)

Parasympathetic nervous system activity (ms2/min)
Sympathetic nervous system activity LF/HF (/min)

Meal rich in palm oil

Meal rich in rapeseed oil

(ERaFIsREE ) (SReaElEEe) | Aue
2085 + 318 2085 *= 318
2046 * 275 2059 = 264 0.519
39 £ 126 26 = 135 0.519
0.866 = 0.013 0.859 = 0.020 0.046*
1057 £ 172 1020 = 175 0.107
703 £ 158 779 = 202 0.047*
285 £+ 43 261 = 110 0.5
62 = 7 60 = 8 0.057
935 + 476 1040 = 512 0.015*
27 £ 16 28 £ 1.7 0.329

“Statistical analyses was performed by paired t-test.

*Energy balance (3#8#%& & D lenergy intake — energy expenditure] | CTEH

Abbreviations: LF/HF, low frequency to high frequency.

Vw7« FXxonN=D/) A4 RFRETLITY XL %M
FUCBHFE L 20, 15U e o0 I [ 43 iR B C I IS
FNF—RHOMEZTR>T0E, TLldea—
2y AR A=Y OEMNEE> L, MR Z &
TRl 0 P 2 JEHE L 72 2

FERME 10 ENRE L, BfafERE (f
FINENGREE 2« 44%, AEAREITREIS © 56%) %

*P < 0.05.

7S E AR R (BARIAEIEEEEI A © 12%, 1
FARIARIGREEI A - 88%) % 1 H 3 BfEIL, 24 W]
DI FILX —iHE R, RABREER, TRIARER
ZWPEL 72, ZDOFER, =X —iEEREIC 2 B
DEBRZBEI N h > 7208, ERAIIEIRERT
& M U TR BRI I e alA T 12 & W TR A BE
EIXHAE L EfE% 2R L% (Table 1, Figure 1), E{fk
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Abstract

As one of the factors affecting the lifespan, many investigators have recently been focused on the relationship with food intake.
While accelerated aging and shortened lifespan are observed in free-fed individuals, lifespan extension is observed in calorie-
restricted diet-fed individuals. In endocrinology, these can be said to be insulin-dominant and glucagon-dominant status, respectively.
In fact, activation of the insulin signaling pathway leads to shortened lifespan, while glucagon-dominant status results in lifespan
extension. We have studied the SHARP family (SHARP-1 and SHARP-2) as transcription factors that mediate the hypoglycemic
effect of insulin. The SHARP family belongs to a clock gene whose expression is induced by insulin and determines 24 hours a
day (circadian rhythm). On the other hand, the sirtuin family, which is a NAD" -dependent protein deacetylase, has been identified
as a gene involved in longevity. In this review, we discuss the possibility that the expressions of the SHARP-1 and SIRTI genes
antagonize and regulate each other.
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Abstract

First, the actual situation of university students using convenience store foods was investigated. It was confirmed that the
convenience store lunch was frequently eaten in the classroom, and that unpleasant odors and noises occurred during the meal.
Next, the possibility of reducing discomfort by changing the environmental conditions in the classroom was examined. As a
result, it was found that positive effects on eating and drinking can be easily obtained by changing the factors of lighting, sound
and smell simultaneously instead of individually. From the results of the experiments, it was suggested to lower the illuminance
and color temperature, play a forest-like sound, and fill with the aroma of coffee in the lunch break classroom. The flexible
system for controlling the environment could be used not only for lunch but also for various purposes such as school festivals and
exhibitions.
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TaER7( v, O4BRBETIHMES 2 2L & L7,
FRBETIIBARARICHIETZ2 2L bbb 570, TE
FLCHIETE S EIDLELY T2 2
L L7,

FEE S 2B 2 1239, BT % EERO plE
k40 %4 (B 25 44, LM 154) ORPET, &
B9 292 L Ao Ic B 2 EER OB 1 31 £
(24, Zho%) ODR¥ETH D, F LG
DEBIIFE— DA T, FTOEBDBZICE DI
Wz AT o 7z, FEERIE 2019 4 7 HICARAHE TH
L7,

3-2. RERER

K5 WCHEBFHERZRT, TPHOEMATYAF
Y795 LT, MEERPEMINTRERENL P
I %% &P, dEIR & g U C BRI IC
BMOFIIERICH ET2bDE ko7, X

RAEDD ST DIF, B LG\ DRI T 2 i D
ATH D5, ZNZENDERDH T HHE IR A3 2>
S 7D, MERBEIESEM A [HRE - BEOL], &
B SMEROE ], G VBB I & L2 — e —]
Thoto, MBEIESMEATY, WEHKE LD L
filizsE L 7zo i TldZz v, PlEE 150LX T
3000K BA T &) S&fh1E, &S5 W REIED—i
M2t e — T 27%20° TFEHEKIZRL %o
7op LI ERBELS SN, THEIIIAED
v TIRAZIEZ CHLEMESH S, LEFZ S
AND3% o7z,

BMAlcA S &, BEFHEFaaL—FBRLE
RPF L, ROTHY FA v T, Y4, HHIED
WEC, A v 7Hid R b ENEI AU T b, FEERE
DEBIEICOWTIE, E [FRo¥HE], F [EELA] H
[V A3 2a—Ty 7] I2BWT, MYRHESITE,
Ay THily EDOBMIEDH 5 REEFEI N TS,
WEFEIFZE TlE, BEDS L WIERCTREMIME T % &
WIORERLE LN T WD VD, ZOHEBETIEAK
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KETOaV Y REBORHIEEIC

BN BB N O BREESGE O RiRS

£5 Y- B BOERBOERNREER (%)
(1) BEE n=71
B
s [TV F Eig| Av |Fa3a| Bk
Ty F| | TE Lt
© Zb(g;; E%?{%? 2l 25| 35| 27| 2| e8| 13
O %@;1—227&) 54 51 44 37 38 68
A %E%gf‘gé) 15 14 25 30 14 14
X BNf{E\L
Galre<my | 0| O 4] 13| of 6
(2) HNIRIZRERES n=40
A B C D
B B B B
au [PV BB | 2y [F22 52 au [17 | BB 2 [F232 bidk: qu (97 BB Ay |Fa2 bidE: gu [ 5| B8] 2 [F22 bidE:
1oF| i3tE | 7m L+ 1vF| | 7E |L—t <vF| | TE |-+ (vF| FiE| 7E [L—+
O 35 30 33 20 50 25 10 18 20 5 38 8 15 25 15 5 30 15 13 23 25 15 33 5
(@) 23 40 28 30 25 45 48 43 43 40 38 20 40 40 50 48 45 33 43 45 40 28 50 23
AN 40 30 33 38 23 23 30 35 33 43 20 45 43 33 33 40 20 30 35 30 28 40 15 40
X 3 0 8 13 3 8 13 5 5 13 5 28 3 3 3 8 5 23 10 3 8 18 3 33
(3) BRIEREES n=31
E F G H
B& B& B B
w R m | By |Faa B3R Ll o | By Faa| R L s r| mE | By || R L e k| | B [Faa| 252
REN 7| o | 7a |~ abl g e B AR 05| w7 |-+ AEL 5 | 7E L~
@] 45 61 45 35 68 52 32 32 39 35 42 6 35 55 32 29 58 23 42 42 45 42 52 32
O 48 35 39 48 26 39 55 61 42 42 48 23 26 26 23 19 26 55 42 45 42 45 42 26
AN 6 3 16 16 6 3 10 3 16 10 10 35 29 16 32 35 13 23 13 10 10 10 3 23
X 0 0 0 0 0 6 3 3 3 13 0 35 10 3 13 16 3 0 3 3 3 3 3 19
(4) GUVRIERERES n=31
| K L
B 28 28 B
2
s |96 B[ 2|72 fE au [P BB 2 [F32 3 sy [N BB 2 |Fa2 i3 su 7> | BB 2y [Faa| =
AvF| P | TE|IL—H AyF| FE| 7&E|L—H AyF| FE| J&E[L—+ wH THE| TEIL—+
@] 13 16 16 16 23 16 3 6 0 0 6 3 19 10 19 29 16 6 29 55 26 32 77 48
O 26 26 19 23 48 52 23 23 19 26 39 45 48 58 61 58 35 19 52 42 48 39 23 39
AN 39 42 42 35 26 13 39 35 48 42 29 23 26 23 13 6 39 55 19 3 23 26 0 13
X 23 16 23 26 3 19 35 35 32 32 26 29 6 10 6 6 10 19 0 0 3 3 0 0
BRER & RBRIFOTHEDZEDREE: ** p<0.01, * p<0.05 A SREER CRGIHMMDOEL > =&t
NOEENZEBL D DHEE) g2 ENT 5 & DTIE% L, FARICESRZ2LIELERELZ D]
WY HRTRIRBE N ZbDEEZONDS, W0 5ZEELT,
BEIZ LT, BROEGWTHE K [V—RA] 23,
B8 TR A Y 7 L v o 7o) o DR T O i 4. 3T - GVRIBEDERERER
2R LEHRIE TS, 272L, YV FA v EERINE

FFaal— M T 2EMR TP T
%2, H<HFWFLWL [2a—t—] 0w,
EROBRPLTIZMELTWERETTHRL, #
HIC T 25 b ) LS HERE o7,
MEDZEtnrs, - H - HoOREZEZ
EZA, BRI ERMEE L TRE LIRIIE
SN0 T, ENEIMMEHTES Z LBH S
e o, 2T, H5EEMANICEZ S
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Examination of environmental adjustment in classroom based on the situation of convenience store lunch at university

&6 J-F - OVREDESRREM

3t = £
& FHE (R —
= =EE - A Fiid==
B (910Lx - 4200K) (%9 50dB)
= TSR HBOE e
B FHERE - B (B « k- BE) ML ica—ke—E0FY)
B (150Lx - 4200K) (% 60dB) (EITBAITE BITHL)

xR7 FHBLEBROEE (n=47)

I5H A (N ElE (%)
HlTEY 9 19
ETEE] 7 15
IS 6 13
a Y34 6 13
FH—k 6 13
Y 5 11
AP i 4 9
Ry FXFwv o 3 6
YRy F 1 2
BF 25 53
7K 6 13
®3 #- - GUBEOHARROET - S . 9
sy EBES 2 4
ORT2E3 10, AEBRESRS L ZRED a—t— 1 2
MR 7 IORT, REUH ! 2

BELAMREmEickh®Bas 2 £005, 1
B -RAEY - T DA T IV —T, ZNEFND LTboo7,
BEITE VL L BRENDDITONT 4 BB CREf
LTbH69 28t Ll, HOPRZL TV ARWVLLD 4-2. SRERFER
WKOWTIEHEKRLTRIZELTH S KH B R L KB LRI ICHEBH R EZRT, TH - KAY -
7oo b T, L THBRTE 2209 H b 3Hfi TH— P OETT, WHEKFELDFEFRFTRARXPT I

x8 B -OVREDEESREER (%) (h=47)

BEE RERBS
I rew T ™ m men a8
©E(b%b ;Pbétﬁﬁagftg%%) 19 30 26 11 49 81 77 34
O(ﬁ?@/;éa Z’TL%%% o1 57 49 57 43 19 23 30
A%g?}g;@%%) 28 13 26 28 6 0 0 28
) (ﬁmfgécb<r? (L;QT W) 2 0 0 4 2 0 0 9

WBEE & RERIFDFIGEDEDRE : ** p<0.01  * p<0.05
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HTERER
TILT> 7 —BEAD Millet (BEx) OFIA (1)
Millet () o7 I)ILT> 7Y —8BEEGE

WO 1EW (SEGUCHI Masaharu)!- 2

PN E8E (TAKEUCHI Miki) 3 HF  #3E7 (NAKAMURA Chieko) 3

Key Words : 7' )L5 > 71— Millet (tx)

KB T#FHBRE JILT7> 7 ) —&FEADMilet (£I) OFAE (1)1 & “Gluten-Free Cereal Products and
Beverages” (Edited by E. K. Arendt and F. D. Bello) 2008 by Academic Press (ELSEVIER) M55 6 Z Gluten-free foods and

beverages from millets 1 D—ER=ZEERIBNT 2D TH %,

B

Millet (Ex) (ZH—fETIx%, B-DENIC
KO DRL S DD 5, Millet 1B 5 ITHETT
oY B THY, NIbiFRAEL, HA
IC Z DR Z TR %, Millet &9 SHER
7 9 v AEE “mille” % £\ BKRD 5K H DT,
FIZ—MD Millet 1ZET DR Z &L &) KR TH
%, FFE, R6.1ICASND XHIZ, Millet iTlx%
COMEDHY, ZDH)BDHLHIFIEFICET
T, il Z 1% Proso millet, Little millet 7 &, & & (1Z4LL
T Wi fl, FFIC Finger millet ° Teff 2 &b D,
ZNS D% < D Millet & 13E> 7FHICAS,
MRIC & 2 & Millet DIFZEICIZA 4 RIEDH 5, Lo
I DIFF—FEISE S —EasHv e b, [HiE-o
TEB L EOARIBIACH LN TWE I ETH
%, TORT, RIRIN TS EHOEFEY Tk
W 5 EEICHGsNED, L LIBENRAED
YA SERZ GRS BT Ic e 5,

CDETIE, TTHOICEEL Millet D 22
NOFKESL, ApE, KOYHNMEE & REBNRT D
M6 LE2—792%, KIZ Millet 2> & 1F 6 17 4
VDS & Bt & 4 72X, fvwTIn
5D E DL B 7 DICHG BN LEMOFHZ
%, BRRIT, BLE X AR D Millet &b & ELD

fEAIZDOWTIHR S,

EEL Millet EDRESH

Millet @ 4 P & 1% 2001-2005 4 (FAO, 2007) IZ
3B6TH L VT, AT 1980 R (K 6.2) D
293H N P XD Ey, BVICHRD EE AL millet
FE 1% B NE 12, Pear millet, Foxtail millet, Proso millet,
Finger millet DHTH 5, L LAasoattiotg
FERZTTIE, H5HJTTO Millet D EEH:Z /R T
WEN A Pl o\, RERD/NS RFERET,
Millet | Z D EL2EIRFE D 72 D I BB D 22 D
MCHELREZELT T3 (H21F Fonio D&
T» %) (Smith, 1996).

Pearl millet
soik, SR, £E

Pear millet {% 5,000 E DL BRI 6 7 7 U A TH
BaIntuktsbn T3 (Adrews and Kumar,
1992), E BIZPET 7 ) A DY NT (YN 7 BOELTIA)
FEED S, T 7 ) AT TA S BB ST,
JESA Y FTHREEESN, 826 <#9 3,000 FHiIC
EHorTH I, WHEIZRICHBERDEET
HEEINTwD, LPLXEICA—AFZ7U7T
DRI FEEMINFEIZ 22 > T {, Pear millet 1% 1 4F

R,

L HARRYIBIERSTARE, | MR
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Hifiat 77> 7 ) —8EAO Millet (&) DOFIAH (1)

Millet(b. ) DOF7 )77V —E&H &R

%61 TEITEHEIRE, FEICUSDABRERBER®Y bT7—72 (GRIN) Hh5DIER
—RRBVREE D —AZEUBHR nEF
Finger millet Ragi Tribe Eragrostideae
wimbi Eleucine coracana L. Gaertn.
Teff Tef Tribe Eragrostideae
Twff grass Eragrostis tef (Zuccagni) Trotter
Abyssinian lovegrass
Job’s tears Adlay Tribe Andropogoneae
Adlay millet Coix Lacryma-jbi L.
White fonio Fonio Tribe Paniseae
Acha Digitaria exilis (Kippist) Stapf
Fonio millet
Hungry rice
Black fonio Black acha Tribe Paniseae
Hungry rice Digitaria iburua Stapf

Japanese millet

Sawa millet

Proso millet

Little millet

Kodo millet

Foxtail millet

Rearl millet

Guinea millet

Japanese barnyard
millet

Shama millet
Awnless barnyard grass
Corn panic grass
Deccan grass
Jungle ricegrass
Jungle rice

Common millet
Boroom millet

Hog millet

panic millet

Blue panic

sama

Creeping pasupalum
Ditch millet

Indian paspalum
Water couch

Italian millet

Foxtail bristle grass

German millet
Hungarian millet
Bulrush millet
Cattail millet
Babala
Bajra/Bajira

False signal grass

Tribe Paniseae

Echinochloa esuculnta (A. Braun)
H.Scholz

Tribe Paniseae

Echinochloa colona (L) Link

Tribe Paniceae
Panicumu miliaceurn L. Subsp.
miliaceum

Tribe Paniceae
Panicum sumatrense Roth.
Tribe Paniceae
Paspalum scrobiculatum L.

Tribe Paniceae

Staria italica (L) P. Beauv.
subsp.

italica

Tribe Paniceae
Pennisetum glaucum (L.) R.Br.

Tribe Paniceae
Urochloa deflexa (Schumach.) H.
Scholz

Germplasm Resources Information Network (2007).
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BifEs 7T > 70 —8EAD Millet (b )DFIH (1)

Millet(v. ) DOF7 )77V —E&H & R

£62 1981 FH5 1985 FETCHOETELXB L IDHRASIUMBOHELESE (F )
Total Pearl Foxtall Proso Finger Teff Fonio Others
Africa 9557 7330 - -2 855 1063° 309 -
Asia 17048 6013 5462 2279 2905 - - 386
World 29295 13351 5489 4931 3763 1063 309 387
World (%) 100 45.6 18.7 16.8 12.8 3.6 1.1 1.3

®- no reported values
®Only values from Ethiopia

Official and FAO estimates based on country information, as modified by Marathee (1994).

AR TR 2m T, 15-140ecm B D > ) v —4k
{68 % ® > (National Research Council,1996) , Pear
millet 1%, B L WERBESEAE T TH RSN 5 2 =—
7D D, ERIEEKEDY 250mm & FERICE L,
I 51T, #30°C DEVERIRT, JERICHEL 721
HTHHEEETE 2% (National Research Council 1996)
Pear millet 13535 115 Millet D5 DL i
% b @ (ICRISAT/FAO 1996) T®Hh % T & s
NTELD, R62DT—F¥—IIARHENIZZDI L
b RTW3B,

MDY EREYF

Pear millet 7 (ZJRTEZ D> 6 BT T, fld KE (£
ftLTc27V =@l 7L =% THS (Plate
6.1), FTHEHKRIPUT V2 2 EBAHTOHKTH

Plate 6.1

TEITELGET

L EH 5% Pearl millet (¥>/X7I), Finger millet (TF
FET), FEHLSHEN Fonio (LX), Teff(TFAET)
Teff @777 7H). FEDSHENLE Fonio (TxAI),
LA Proso millet (A —X > 1 77)

%, Fil3E X 2mm £TT, 1,000 K HEHIZH 8-15¢ T
H % (Abdelrahman et al., 1984), K DOREE (X 6.1)
&, VYA L, X—ROREEIC, S5k E
@ millet D& X LIT > % %35, Finger millet D & il
Th 5, MIEE, ®, 7V a—vvE KR,
T 7 VHEARALDL S 5, BELIERICR S (K
RS 2 RIS AL D), Pear millet KLD = — 7
mZEE, RS RRFETH Y, BRD 21%
FTEWwbilsd (Abdelrahman et al., 1984), HNIATL
RO 76% £ T, WEIIF 10% TH B, NI
1%, Peripheral (J&3438), Corneous (FAHE- 7235647),
Floury (RIiB4r) WIEFLICSTF 5415, Peripheral N
WHLE, Ty 7 VNRDRE 57y vV EDS
W2 MY v 7 ATdH % (Serna-Saldivar and Rooney
1995), Corneous WIRFLTIE, F¥ 7 hild &k iy

Style
Pericarp
Seedcoat

Aleurone layer
Corneous
endosperm

Peripheral
endosperm

Floury
endosperm

Scutellar
epithelium

Scutellum

Embryonic
axis

Hilum

6.1

IN—ILE Ly b OKE#TE (Taylor, 2004a)
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Hifiat 77> 7 ) —8EAO Millet (&) DOFIAH (1)

Millet(b. ) DOF7 )77V —E&H &R

£63 KYUEELGE IORYOHEEKGREM

Eearl qutai! P‘rosob Fiﬁger Teff® Fonio® Japgnefe Kpbo

millet ® millet millet millet ® millet millet ®
Moisture (%) 10 12 12 12 11 10 11 N
Protein (%, Nx6.25) 11.8 9.9 9.9 7.3 9.6 9.0 8.9 11.5
Carbohydrate (%) 70 73 75 74 73 75 76 74
Fat (%) 4.8 1.6 1.7 1.3 2.0 1.8 1.8 1.5
Dietary fiber® 8.5° 9.4 13.1 1.7 14.3 9.4
Ash (%) 2.3 1.6 0.8 2.6 2.9 3.4 0.9 3.7
Calcium (mg/100g) 37 - - 358 159 44 - -
Iron (mg/100g) 9.8 - - 9.9 5.8 8.5 - -
Energy (kJ/100) 1475 - - 1396 1404 1534 - -
Vitamin A(ug RE) 22 - - 6 8 - - -
Lysine (g/100g Protein) 3.2 1.7 1.2 2.5 2.3 2.5 1.5 1.7

#Vlues as is basis from National Research Council (1996), unless otherwise specified.

P Kasaoka et al. (1999), as is basis.

®Hulse et al. (1980), dry besisi.

9Malleshi and Hadimani (1993), as is basis.
° Taylor (2004), dry basis.

F_Values not reported.

— YA XDEHTY 7 E< Y v 7 A
IZHTE L T\ %, Floury NIMFLTIE, KRE RERIE T,
Bl DE 27T v TR E RS N7 EH = b
Yy 7 ZAHIZHFEL TS, T 7 VX Floury N
128 70% B % & EEk 4 (Lestienne et al., 2007),
oL, ZDILD26%IEFT7 I B —ATH 3
(Muralikrishna et al., 1986)

REREMRER

Pear millet DEK T % F+ 6.3 1278 L 7z, KM
ORI 2 LY —&E T, 1313 1475k)/100g TH
%, ZOEmIFLFT—ERIE, MoRBEGRICK
2H0DT, ZNUIMFEOKE S ICBFRD 5, FRkIC
@D millet & I3 % & pear millet (X 7 > 2% 7 B DS
Ei\> (Serna-Saldivar and Rooney, 1995), 7’17 I »
EEIEH 31-34% T D millet IZ R TRV, 24
ET7NT Iy, a7V I LTy v EICE
ATOLRIRIFICBIRT 2D DTH %, Pear millet
HFDY U TEDY A 7IE T S BRI
5, @mra7y, TLV7IUvERDRLD, AAIKR
T T vIEENICEY (R6.3), ZiLich
L v bt T, pear millet DIEREZ ¥ ¥ o8 7 B4 2
1% 94-97% & it X417z (Singh et al., 1987), Pear
millet D IRE 1256 & A RLFINENIE (89 75%) TH
% (Osagie and Kates 1984), Z D7z &#Hy L 72 pear
millet D IR AV BIMINE M D EEN H %, pear
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millet 11D KB 1E 7> 7 v TRAM DS, K
62% O in vitro KIEALYETH 5 (Muralikrishna et al.,
1986), L LEiZ Ky 73— B K v 7 (¢ 3)
WIRTZNEH 73% F LIP3 2 EnTEL, &R
6.3 13 8.5% D BYWMEHEZ R L 7255, Ragaee et al.,
(2006) 1% 15% DfEiZ 7~ L, Singheral., (1987) %
R 17% £ TOEZR LTz, TORZILEVIEVI,
BYBHENEOEMS EHEOEVICX 272D T
H 5, Pear millet 1, F7=, 2% EKyiET>v 7~
rot, bLAKNEZBERS ETIUWERVES L%
L3 30% £ CEEEZ KT &4 5 (Lestienne
etal.,2007),

Pear millet D KE T OPLREBEW T 7 4 F VB,
If tary, YavBThs, 74T vBEER
1359 0.7-08% TdH % (Lestienne et al., 2007), 7 4
F U, AN L, B HREOSE & O
BT K > TR EZ IR T IS 2 LB TE S,
Pear millet 'O FIRIE F L V{LEWIZ, BZ 5
7=z —=NVE77FK /74 F, c-7vay vz s
Ry, 8XozZ2no oW <TH % (Gaitan er al.,
1989), 246 DYIE X % 72, pear millet ) o
BN & FAE X4 (Reddy et al., 1986), Rkt 7z
2 ARD, FEOMZE\WTH S (Pelembe, 2001),
FavFrr—rary (RE), BosT EREE,
BHODIZ7 7R 4 F¥ A TR EZ IR TS5 2 L
2T E (Lestienne et al., 2007), % D I & 1 HEH AT
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WHETEETA4 rar vEROKTREES, —
Wic7 =/ =N A4 7TWEIZ =L Ly FTEL
(%7 1400ug/g 7V 7 LAEEER), % L CTIiUI/NE,
R, 74 ZIZHNGEOHIBLEEZ R T (Ragaee
et al.,2006), Pear millet 'O 2 TglZ, BHS 2T
ANT T LY 2 T BEAGHRERIC K > THLS T A
FIHMEZE T T2 (Opokuetal., 1981), L& L 7&hs
5 ZIF(BLOFEIF) I ARENIC Y 2 7 BEER%E 0.50
75 007% AR T 2 HB3 Do 7,

Foxtail millet

goik, B, BER

Foxtail millet (& F I HE, fho 72 7 #EETHE
T2, =7 TROFEVEYD 1OTHD, H
E2EZ 6 ZDOROFLTH % (Jiaju and Yuzhi
1994), HEFAHERFARSULDIEF IR E R EESR
T®dH %, Foxtail millet 1 1.5m DEH I FTHRET %
H—Di@ofichbh, LrLhEDY A 7id—Mic
60-70cm HTH %, FEFICH) FLHHEI N T 3,
BARBIIIIMEDED L HICAZDHWBH D, 22
TID I IO, FHIFH 10-15ecm D E
X T, 15-30cm DEETH S (House et al., 1995),
ISR Vi B s oy BIR L, B E T 70-120 HIH
Td %, Foxtail millet D42 PE (X, H[ETIE 1988 4F
Wik 25EHT Bl E®H D (Jiaju and Yuzhi 1994),
MRAPERZN 55 EH T b T, 7Y 7BFEEERT
H5 (F6.2),

LD EREYIF

Foxtail millet 7 i 9 2mm ® £ &, FH X A <,
w, ¥, &K, HHVIIREOETHS, BbAMED
Yo vEGUREIZ RO S h o7 (Hodge and
Chandra, 2005), 1000 #7 5 (% £ 2.6g <, S [A]1YL
FEE ST ERETHT77% £ 7% % (Malleshi and
Hadimani, 1994), Foxtail millet Tl 7 > 7 > K13
HEMANRFLCTERIRTH 228, ZATBOES £7- Al
X 1% (Kumari and Thayumanavan, 1998), K. ®D ¥
A X108 25 96um EWVWARNWATHE, TV
D7 Iu—RL7 a7 FrEmIE Foxtail millet
D ¥ A4 72X B, Foxtail millet 121, 7 ¥ ¥ (&
TIuRrFV) EVE K7 Iv—R), HbHW»
/v 7%y (7 3Iu—2R) 23H % (Nakayama
etal.,1998), IE%H O foxtail millet T, 7 I B — X

G 33% £ TTH S (Malleshi et al., 1986), %
VORI ARIETR EERIE T, EE 1-2um TH 5 (Rost,
1971), EMHEEEDO40% 13707 2587
BT, #20% 1 ZEIAITO AR TE % (Danno
and Natake,1980), Z ®D Z & |&, Foxtail millet 23%8 &
DDBID L S5 70 T I vy R IEHIZEAT
BY, FURIEPICEEETY AV 7 4 PG
HHZEZRLTNDS,

RERLRER

Foxtail millet O 5 %E & & O 3T LUE 13t D Millet 1<
HPLL T3 (R6.3), inviro THD, JFEE L FHHH
Foxtail millet D % ¥ 78 7 B LYE X 77-92% & % %
#5 X 41 (Ravindran, 1992), mWHMHETH %,
W5 X 4172 Foxtail millet D 7 ¥ 7" ¥ & & 139 50-
55% (Kumar and Parameswaran, 1998) T, & & L
TIZH R ISR, invitro TR E Ry 7L 1
7 v 7 v 3 RHEEE O EIRE L, F4aR
47 & 52% T¥H > 7= (Muralikrishna et al., 1986), L
B> L 7% 735 Ushakumari et al., (2004) 1324 L 7=
KA 38 77% 7> T BB D, $96% DET v
Tt H B Z L2 WME L 72,
NEENPDOLTEOELEKTH L I L ER
L, 2037 v 7 idbikicBfR T2 2 L 2R,
B % A% L 72 Foxtail millet H K5y DRENi#E 1%, -3
WEF U (Cuoo) (46%), AT 7V Vg (11.5%)
(Cigo) EF VA V2 (35%) (Cyg) (Ushakumari et
al.,2004) T, FARIIENEEDIBIRL & L TIdBEIC
FOHHRTH S 2 Ex2RT, REWBHEIEK 9.4%
(R 6.3) 7273, Ushakumari et al., (2004) ()54} C 8.8%
ERY T LR 11.8% OfEZERL 72,

biskE 7 77 % — & L C, Foxtail millet IZ 1 R
V7 x/) =), 74FVB, >avBrH3, 2
nolFEEY (LTFEhH), B #HEo 78
 ATIET T %, HlZIEEE D Tinvitro TIEY ~
N7 EDOWAEZ 30% FTEIML, ViRET 77
Y —DHBEYBHEEINZ EITL B (Pawar and
Machewad , 2006) , Foxtail millet ® 4> 7 = / — )L,
huaF /4 FERIZAS4L 47 L 80ug/100g & W X
#17- (Choi et al., 2007), 2 EDEIT DAY /) —
Hh N, BRI LEEZ R 2 L3
I N7, L L %D 5 Kodo millet IZ kX, Foxtail
millet 133EHEZ P ANVHEERT V> v it X DKW
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X9 TH% (Hedge and Chandra, 2005) ,

Proso millet
scik, B, £E

Proso millet (33 % & M DHE L bt Tw
% (House et al.,1995), % L CTHFE PO, Sl
WEH LIRDS - 72, HEOJLEE CHEE R INED D
D, Kasakhastan (H¥ 27 A% ), £ v N EE
M, I —m v X, USA, A—AF 7Y T7THED,
F6.2ICHSN S X HIZ, Proso millet 13245 3 &FH
2 i b H 7 Millet T, Pear millet, Foxtail millet ®
RTH B, %< DA, KUBESIFIT T IR TE,
=L 3,500m O =T b Fks S 415 (Baltensperger,
1996), A 1% 30-100cm & TH L, 325
El\v,

RIDYER R

Proso millet fi/ & A7 V — L, #fha, L P, I,
%, B Th 3 (Plate 6.1), FLIZERIE - I THY
3mm £, H £ 2mm T &®H % (Baltensperger, 2002)
1000 KrEE 1349 7.1g TH 5, KO TS T £ L K
ZERE, B3t 79% & 7% (Malleshi and Hadimani,
1994), Proso millet ® 7 > 7" v tENIEFF D 7> 7
YRR, REARZIEOLD X DIZIF/NI L, HE
1.3-8.0um T& % (Kumari and Thayumanavan, 1998)
WIRFL S > S 7 R DT AL, £ 2.5um DIERET
» 3 (Jones etal,1970), 70 I gy 87
D 80% £ TICHMT % (Kohoma eral., 1999)

RERLENRER

Proso millet D SREEHT K 57 1%, (12 IF A D Millet 12
HRlThDb (R63), 7 7 Id62-68% L\ 2
WAHT, 7TIn—ZAERIIKD % TREZYTH
17% T&® % (Yanez et al., 1991), ¥ v X7 EH D%
Al /2B L T Proso millet (3 in vitro "THY 80% D iH
ftETdH 3 (Kasaoka et al.,1999), hH ¥ 1 » &L
T, Prosomillet ¥ Y87 EHIXD-47 7 b¥ 3
Ik D REFE 22 2 AR ekK g &
R X 72 (Nishizawa et al., 2002), F VY 77 &
Y FORTIE, WEDO—-MIIENEIEY / — Vg
(60%) THEVTA LA B (14%) T&H2 (Sridhar
and Lakshminarayana 1994) , Proso millet |%, <7 &
K77 A< DEE L WEREY RS V7
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L ARV BINS % FHASH B> o 72 (Nishizawa er al.,
1995), &RV 7/ —LE, HuF /A4 FEEE
Proso millet H1, £ % 29 & 74ug/100g & 35 X 1,
Ay =it Zne o b ong Ehn Ry
B %% R L7 (Choi et al., 2007), PikiEFR L L
T Proso millet (Z1Z Peal millet, Foxtail millet, Finger
millet & JERTH S 212 7' 0 7 7 — L IHEG A 7
{ (Chandrasekher et al., 1982), L2>L 72036 ¥ €
b Y 7y UBHEANZFRA X 1172 (Ravindran, 1992)

Finger millet
scu, EESE, £E

Finger millet & \» 9 4 FRIZHLDIHTE D> & 2K % 23,
ZNEF ORI TR 2, 77 Y A DILAZ D Finger
millet (3% ¥, TF A7 EHBEETDH
%, (National Research Council, 1996), #Z X 3
DITIFMFEREIZ D7 LD 4S5 HT F T, 13IF
TPT7, T7VHT, AV FFiZZ0EMEDOMHEY —
¥ —TdH % (FK6.2), Finger millet 17 1.3m D &
ST 2 EWIE10m TH S, IKSHT 7Y 7,
7 M) T7ilof M7 7 ) A, A4 v FTRE:
4%, Finger millet |3 YK 202 E L, W
& (500-1000 mm), HEHE (500-2400m), 35°C &
DT, taofikE i, BwEETT
BLAED, w774 TlE, FHIEEN4 b/
ha D3 RAEMBE TR 6 4, BOR S 13K 6cm TH %
(Mnyenyembe, 1994), A > F T3 Finger millet /% 5
b ¥ /ha FTHEEI N, HKNEWINERTH D,
50 EfIE SRR T 5 2 &£ AT E  (Nationa Reseach
Council 1996), SIEEICHK LENZITEYETH 5,

KDY EREFE

Finger millet H7 13 AE I I BRI CTEZER 1-2mm,
SEH9 1000 RiEELE 2.5 TH B, FIEHD S HOTH
% (Plate 6.1), HWk IZFR E B2 WH I 1,
I R E T 7 7 ) b TR S LB R E W
E— VIZHW 515 (Gomez, 1994), Finger millet
R OFRES == 7 TH D, MOBYTOHRED
R D IR D 5, FUERORBINEIL & 1%, R
DB EE L TR\WI EZ2EKT % (McDonough
etal ,1986), ZAIUIWKIZZTHI LR, HDHWVIX
KICIRT 78, 2322 &1 ko TREDEHHICER
£TE2H %", Finger millet 1% 5 @D H
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D, KFarSEAZ LTS, 778 /4 KL
& =i k% (Ramachandra et al., 1977), HWNIRHL
WFEZER 2um D ¥ ¥R 7R % & A, [HEE 8-21um F
TWBH WA Ty 7 Ui% &L (McDonough ef al.,
1986), 7 > 7" > KLlZ Finger millet H T X2 D &k
A5, R, £IEH3H % (Malleshi et al., 1986)

RERLMRKRER

Finger millet 1D — YR E R 713+ 6.3 I/ L
Too ZURIVEEGERIZE SRV, S ITART]
W7 I )BXF A= IZIFEA TS (National
Research Concil 1996), ¥, in vitro ¥ ¥ >3 7 &4
LED FA BRI L 72 3 @1, Finger millet TH%
71 & 87% DRE XN T % (Ravindran, 1992), %
KW (7> 7 ) (&K D Finger millet K7D K
NTHD, TVIUVERIINO%D T, TIw—2A
WF 7D 30% %59 (Mangala et al., 1999),
invitro TD T ¥ 7 v DAL X, Finger millet 7
VIUVIERIE Ry LD D180 ol LER
X, %% 66 & 74% T&H - 7= (Muralikrishna et al.,
1986) . Figer millet $7 & €L b 13 £ WfkiE D B v fit
R TdH % (Rao eral.,2004), MEMiGRIFMKS (T
6.2) JEHICRWRORFEMEZ Sl &8 3, IR
A DT, Bl LIz EaiE A LA Vg
T® % (Fernandez et al.,2003), 3 %7 NVICEHL T
'%, Finger millet /& Ca, Fe, Mg, €Y 77 v, &
Ly, v HICEY (Fernandez et al., 2003), &
I S @ 72 & Finger millet (XA >3 2V v IEHKE
M, HIRBEOANL DBEFEHICEEZ 5D (Kumari
and Sumathi 2002) ,

Vi # 3 12Bd L T, Finger millet 111X 7 «
y—¥, &¥a VBB 2IIERITE G (05 &
0.03%, %) (Ravindran, 1991), # ¥ => &+
7> v A v e ¥ ¥ —b 7% Finger millet 1 D HIEE
FEThD, HKEFTEI-oZFTHD INSDFREEZET I
+ % (Antony and Chandra 1998), % ¥ = ¥ & Hisi
BELEEZON 205, 205 3PIBRLNEED &
% (Siwela et al.,2007),

Teff
sk, FESE, E£E

Teff I FAETHELEEZLNTED, 2D
Bl E Teff OEIZ L RIS E ORI LTH

%, Teff |3l v i D B R W AEY) 1.2m =5 T H
% (National Rearch Council 1996), Jil Tl 11 3
<, KIIFCTUET 2 (Cheverton et al., 1994), Teff
BIZFAETDEZLZBYITHY, FEREERI
1980 FENE W D 100 7T F 225 (F6.2) 1990 4
D200 /5 b ML T3 (Bultosa and Taylor
2004a), AT T F A ETEYAEEDK 20% ICHH
W4 2, Teff I3 USA DEERYTHVo N, M7
7V ATIRFICHEBRYE L THW S5, Teff
I¥ 3,000m £ TOEMTIAHEIFICD 2 D FE I
%, L2 L feil 22 A BE = B 1 1,000-3,000m Td %
(National Research Concil 1996) , Teff |37 1,000mm
DFEMFENEOHFHTEHE S, —MIHI 1 > /ha L
L, ZFAE7TIEMAELKRLTI18 ¥ /ha %
TINETE 3,

KL DYNEREY
Flxwaswaztz LTEh, A2 6k, BET
»% (Plate 6.1), HiZIFEMAICH 513,
BZH <, EAIE Imm AT T 1000 AL EH 1% 2g TH
%, TV 7N TICT Y 7ok ey vy
ok s, ¥R RIFFRTICR ) AR L T
v, LA LT v 7RIS Finger millet H D K 9 (L,
ZWThHh, FBHIZER2-6um TH 5 (Bultosa et
al.,2002),

RERLRER

Teff DHFEF XD Millet IZI1ICTW 3 (F6.3),
L2 LD, FFRZoRR 7LV Iy, Z7a7)
TR I I RELREETHL L TH D
(Tatham et al., 1996), Z DR\ 71 7 3 vV EREOY
W, KZE, V= AHLDELDIZL 65X Teff
FIHEALED R v, 7 2 7 BB N T v AR E N
TW3 EEZ 5N %% (Bultosa and Taylor, 2004a),
VY rvERIZERLEY, Teff 07> 7 ik, §25-
30% 7 S v —A% &8 (Bultosa er al., 2002)

7Y g o- 7 29— BT, in vitro T Teff
VARV AV sy A R AN R i A e 1]
T3 Z L3 d>> 72 (Bultosa and Taylor, 2004b)
SR T ID T, Teff lX Fe, Ca, Mg, P2%%
V3, Fe, Ca&®EIXZNLF 4 11-33, 100-150mg/100g
L& X7z (National Research Concil 1996), Teff
3% v =vz&t LR E 72D, Bultosa and Taylor
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(2004a) 12Xk B EHABAOMTED ¥ v = v DOURITSHE
Ve,

Fonio
scik, B, £E

Fonio 12 1% H fonio, £ fonio ¥ £ 725&% b, H
fonio 23— MM TdH % (F6.1), Fonio (ZVET 7 )
B DEEIEF N FTERE SN (P~ LVHER), %459
RBROLDEWTZ 7V DY TH 5 (Nationa Research
Council, 1996), HE¥IIZH) 45-50cm & T, £ & 15cm
X CORDLIEDN D 5, —MRIVZINEIZH 1.0-1.4
k¥ /ha TH B3, FERIC BRIP4 RIS T ©
1320 ¥ /ha PINHE X 15 (Ndoye and Nwasike,
1994), =V, & %)L T4 Fonio D 24 FEIZHY
10000 F > T&% % (Smith, 1996), Fonio I3 IE# 12
CHRFAL, Bwg A 73ISR 6-8 R TR X T
X%, Z9 LT Fonio IZRFIZ “EmOBY” L Eb
%, Fonio lZEBW 7 LN CHEETE, Hl
IXWbHh, RYELET, WEY VAL, =L Ly
FREFICHI ZVWEFLEZONL LI ATH S,
VEIF A PN R 400mm DA o> 1T FH > (Natinal
Research Council, 1996) .

K7 D Yy B A RF X Fonio K713/ & <, 1,000 K7 H 13
7> 05-0.6g (Plate6.1) TdH %, HLIEAY 1.0mm £,
& 0.75mm (Irving and Jideani, 1997), MIFITR DR
DB U ETH B, Fr 7 MENRALIZZ AT
7 VRITIEE I0um TH DB, TV T IR—A
GRIZYEET, $27% TH 2 (Jideani et al., 1996) ,
F R IBIIRDORTDOEIICH 205, HEET
VI UVHENRAIICEE TH S (Irving and Jideani
1997), # v X7 BIZMEITLVT Y v EREIN
(Jideani et al., 1994), L2>L 72236 Z4d s v 87
BHD55% L EB Sz wifioTws 5T
H>9H. Aoty v 7 BEoE g0
Hicks70THA), FRIIZT7 Y 2a—n Vgt
WIRFLREIZIEEICEA TW 5 X9 72 (Irving and
Jidesni 1997) ,

RERLRER

Fonio DK F 77 53 12 th D Millet 12T\ 5 (R
6.3), Fonio 13V P v 3R A F A =% v
(Lumen et al., 1993), ZNHLDFEHICLB E, ZD
PIHIHIRE 7 = 28 ¥ v DL A 2 7 2-5 F D
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Tt T 2INDED 50% TH 5, 4 H £ T Fonio D
PiRB IR I N T,

Japanese millet & Sawa millet
ok, S, £E

Japanese millet (b ) EHADFEE L WwHL T
V> % (House et al., 1995), — 5 Sawa millet (%, [dl
LEod 95 12T v FTRESINTw 5,
M DTZREEIIBIT LT E b IT—fEIckb it 3 23,
Japanese millet D /5259 - EIEMEDH D, FFIZE
AbHiig, (Watanabe, 1999) T% <, I Ol TIl3ly
DRI 22 7 D ICHE LB L EZ 5TV 5,
¥ 7o ], WEE T D A2 S5, Japanese millet 13 3.0
b Y fha DPWHEPHRFI LT 5, —MRICHEY) IFiR
W2 i A, iR I E» S %,

KL DIRR S

Japanese millet @ 1,000 f.H (34 3.3g T, KL 5
T EIIEEED 23% TH % (Malleshi and Hadimani,
1994), Japanese millet D 7 ¥ 7" v R IZEEEDH 1.2-
100um T, BRH 23V LEOE TH % (Kumari
and Thayumanavan, 1998)

RERLRER

I FE 1T Japanese millet (X D millet & FH
TH 5 (F6.3), Japanese millet F D KFH 53D ¥ ~
NIZBEREI7NT)THY, HeT7u7I0ThH
% (Suman etal.,1992), invitro TOJEEL, &L 72
Japanese millet D % > /% 7B AL IZ FHICHE K%
84, 89% TdH o7 (Sumaneral.,1992), & 6.3 Dl
Hemld 1.8% TH 523, Sridhar & Lakshminarayana
(1994) D E IF2ENE R (|a, MUFEz2 &)
2380% T, 2HUIpe Dfth L 13 Hes X 97, bo
EHDEFDEDIINEEDK 48% 13 / — VIR, 28%
BALA VB THD Z & TH D, Japanese millet 1%
Bt d 3 £ 9 72, digbitEomEgz b >
boLLTHliEn2bDic7 =/ = EWHEE L
TIUTAIERYTUBHD, u b= UFHEE
& L T N- (-p-coumaroyl)serotonin 3d % (Watanabe,
1999), 4 H % T Japanese millet, sawa millet 5 O $i
KEFRIIMHPFRI N TR,
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Kodo millet
ok, S, £E

Kodo millet iz A ¥ FIZ+EEHEDH D TH Y, EU
LTV S 2 E1EHY 3000 FFH S REF I N T 3
Z & TH D (House et al., 1995), Eir, HREGTIZ 9
F AL T3, Kodo millet (& — % 12 4 5 oD f
LTS, NEOMIZIEZ-> E ) XAl
W, DAL 4-6 » HoxH> D, IE I 250 2>
5 1000kg/ha &\ AW A TH S (Hulse et al., 1980) ,

HIDYNER S

Kodo millet & 1,000 fiEH 23 6.7¢ TH %, ST X
& RRLDKEBIT T, #I37% TH % (Malleshi and
Hadimani, 1994), 7>~ 7 VhRiE K, T, Lo»L
Bomix/A, HHTH % (Kumari, Thayumanavan,
1998), RiDH A ZIFZ\V> B3 T 12-95um TH 3,
7 v —AEGmIIROERICHE L CHEERE R —
ATHI20% TH 5,

References

RERLMKRER

fth  millet [Al4, 131F Kodo millet O S 2 R 57 1%
529 THD (R63), 7u7 vy 7 HIF
Barnyard & Foxtail million (28l C V> % (Parameswaran
and Thayumanavan, 1997), 7 V% 3 Vg (FI2 7
WE V), T7=v, ufry, Y VITELD
Yy Ui AR L T3, Sridhar & Lakshminarayana
(1994) 1%, +6.21IR T X EIFEM 32%) %
WS L7z, IBERY 2 — Ve AL A s
BT, K OREX T DORIENIRD 70% Th %,
Finger, Barnyard, Pear millet IZ X, Kodo millet I
WHED 7 P ANWENR T v v VD IRbEL, Z
D EIFAEM B HUBLIEEO AR 2 8§ (Hedge
and Chandra, 2005), #<{ 2 & TR WS, 995
JVIHYEIEYE IR — A bR A VTR SR T
D, MmN &K 5, FHFTH - HEFR
1% Kodo millet 1 CIZHFIE I LT W78\,

BUF,

Abdelrahman, A., Hoseney, R. C., and Varriano-Marston, E. (1984). J. Cereal Sci. 2: 127-133.

Andrews, D. J. and Kumar, K. A. (1992). Adv. Agron. 48: 89-139.

Antony, U. and Chandra, T. S. (1998). J. Agric. Food Chem. 46: 2578-2582.
Baltensperger, D. D. (1996). In: Janick, J. ed. Progress in New Crop. Alexandria, VA: ASHS Press, pp.182-190.
Baltensperger, D. D. (2002). In: Janick, J. and Whipkey, A. eds. Trends in New Crops and New Uses. Alexandria, VA: ASHS Press, pp.100-

103.

Bultosa, G. and Taylor, J. R. N. (2004a). Encyclopedia of Grain Science, Vol. 3. Amsterdam:Elsevier, pp.281-290.

Bultosa, G. and Taylor, J. R. N. (2004b). Starch/Stdirke 56: 20-28.

Bultosa, G., Hall, A. N., and Taylor, J. R. N. (2002). Starch/Stdrke 54: 461-468.
Chandrasekher, G., Raju, D. S., and Pattabiraman, T. N. (1982). J Sci. Food Agric. 33: 447-250.
Cheverton, M., Pullan, M., Didehvar, F., Greig, A., and Chapman, G. (1994). Advances in Small Millets. New York: International Sience

Publisher, pp. 431-448.
Choi, Y., Jeong, H. S., and Lee, J. (2007). Food Chem. (in press).
Danno, G. and Natake, M. (1980). Agric. Biol. Chem. 44: 913-918.

Fernandez, D. R., Vanderjagt, D. J., Millson, M. et al. (2003). Plant Foods Hum. Nutr. 58: 1-10.
Gaitan, E., Lindsay, R. H., Reichert, R. D. et al. (1989). J. Clin. Endocrinol. Metab. 68: 707-714.
Gomez, M. 1. (1994). Advances in Small Millets. New York: International Science Publisher, pp.289-296.

Hedge, P. S. and Chandra, T. S. (2005). Food Chem.92: 177-182.

House, L. R., Osmanzai, M., Gomez, M. 1., Monyo, E. S., and Gupta, S. C. (1995). In: Sorgum and Millets: Chemistry and Technology (Dendy
D. A. V.ed.), American Association for Crerel Chemist, St Paul, MN, pp. 27-67.
Hulse, J. H., Laing, E. M., and Pearson, O. E. (1980). Sorghum and the Millets: their Composition and Nutritive Value. New York: Academic

Press.

ICRISAT/FAO (1996). The World Sorghum and Millet Economies: Facts, Trends and Outlook. Patancheru, India: ICRISAT and Rome: FAO.

Irving, D. W. and Jideani, I. A. (1997). Cereal Chem. 74: 224-228.

Jiaju, C. and Yuzhi, Q. (1994). Advances in Small Millets. New York: International Science Publisher, pp.101-108.
Jideani, I. A., Owusu, R. K., and Muller, H. G. (1994). Food Chem. 51: 51-59.
Jideani, I. A., Takeda, Y., and Hizukuri, S. (1996). Cereal Chem.73: 667-685.

New Food Industry (New Food Indust.) 2020 Vol.62 No.5 365



Hifad 77 > 7 ) =80 Millet (b ) OFA] (1) Millet(e 1) DFIVT TV —Efh &k

Jones, R. W., Beckwith, A. C., Khoo, U., and Inglett, G. E. (1970). J. Agric. Food Chem. 18: 37-39.

Kasaoka, S., Oh-Sashi, A., Morita, T., and Kiriyama, S. (1999). Nutr. Res. 19: 899-910.

Kohoma, K., Ngasawa, T., and Nishizawa, N. (1999). Biosci. Biotechnol. Biochem. 63: 1921-1926.

Kumari, S. K. and Thayumanavan, B. (1998). Plant Foods Hum. Nutr. 53: 47-56.

Kumar, K. K. and Parameswaran, K.P. (1998). J. Sci. Food Agric. 77: 535-542.

Kumari, S. K. and Thayumanavan, B. (1998). Plant Foods Hum. Nutr. 53: 47-56.

Kumari, P. L. and Sumathi, S. (2002). Plant Foods Hum. Nutr. 57: 205-213.

Lestirnne, I., Buisson, M., Lullien-Pellerin, V., Piq, C., and Treche, S. (2007). Food Chem. 100: 1316-1323.

Lumen, B. O., Thompson, S., and Odegard, W. J. (1993). J. Agric. Food Chem. 41: 1045-1047.

Malleshi, N. G. Desikachar, H. S. R., and Tharanathan, R. N. (1986). Starch/Stéiirke 38: 202-205.

Malleshi, N. G. and Hadimani, N. A. (1994). Advances in Small Millets. New York: International Science Publisher, pp. 271-287.
Mangala, S. L., Malleshi, N. G., and Tharanathan, M. R. N. (1999). Eur. Food Res. Technol. 209: 32-37.

McDonough, C. M., Rooney, L. W., and Earp, C. F. (1986). Food Microstructure 5: 247-256.

Mnyenyembe, P. H. (1994). Past and present research on finger millet in Malawi. In: Riley, K. W., Gupta, S. C., Seetharam, A., and
Mushonga, J. N. eds. Advances in Small Millets. New York: International Science Publisher, pp. 29-59.

Muralikrishna, G., Malleshi, N. G., Desikachar, H. S. R., and Tharanathan, R. N. (1986).Starch/Stdirke 38: 48-51.

Muralikrishna, G., Malleshi, N. G., Desikachar, H. S. R., and Tharanathan, R. N. (1986). Starch/Stirke 38: 48-51.

Nakayama, H., Afzal, M., and Okuno, K. (1998). Euphytica 102: 289-293.

National Research Council (1996). Lost Crops of Africa, Vol. 1: Grains. Washington DC: National Academy Press.

Ndoye, M. and Nwasike, C.C. (1994). Advances in Small Millets. New York: International Science Publisher, pp. 65-97.
Nishizawa, N., Fudamoto, Y., and Yoshirahu, Y. (1995). Biosci. Biotechnol. Biochem. 589: 333-335.

Nishizawa, N., Sato, D., Ito, Y. et al. (2002). Biosci. Biotechnol. Biochem. 66: 92-96.

Osagie, A. U. and Kates, M. (1984). Lipids 19: 958-965.

Opoku, A. R., Ohenhen, S. O., and Ejiofor, N. (1981). J. Agric. Food Chem. 29: 1247-1248.

Parameswaran, K. P. and Thayumanavan, B. (1997). Plant Foods Hum. Nutr. 50: 359-373.

Pawar, V. D and Machewad, G. M. (2006). J. Food Process. Preservation 30: 269-279.

Pelembe, L. A. M., Dewar, J., and Taylor, J. R. N. (2004). J. Inst. Brewing 110: 320-325.

Ragaee, S., Abdel-Aal, A. M., and Noaman, M. (2006). Food Chem. 98: 32-38.

Ramachandra, G., Virupaksha, T. K., and Shadaksharaswamy, M. (1977). J. Agric. Food Chem. 25: 1101-1104.

Rao, M. V. S.S.T., Manohar, R. S., and Muralikrishna, G. (2004). Food Chem. 88: 453-460.

Ravindran, G. (1991). Food Chem. 39: 99-107.

Ravindran, G. (1992). Food Chem. 44: 13-17.

Reddy, V. P., Faubin, J. M., and Hoseney, R. C. (1986). Cereal Chem. 63: 383-406.

Rost, T. L. (1971). Setaria Iutescens (Gramineae). Protoplasma 73: 475-479.

Serna-Saldivar, S. and Rooney, L. W. (1995). Sorghum and Millets, Chemistry and Technology. St Paul, MN: American Association of
Cereal Chemists, pp. 69-124.

Singh, P., Singh, U., Eggum, B. O., Kumar, K. A., and Andrews, D.J. (1987). J. Sci. Food Agric. 38: 41-48.

Siwela, M., Taylor, J. R . N., De Milliano, W. A. J., and Duodu, K. G. (2007). CerealChem. 84: 169-174.

Smith, I. F. (1996). Sorghum and Millets: Proceedings of the Symposia. Vienna: International Association for Cereal Science and
Technology, pp. 171-197.

Sridhar, R. and Lakshminarayana, G. (1994). Cereal Chem. 71: 355.

Suman, C. N., Monteiro, P. V., Ramachandra. G., and Sudharshana, L. (1992). J. Sci. Food Agric. 58: 505-509.

Tatham, A. S., Fido, R. J., Moore, C. M., Kasarda, D. D., Kuzmicky, D. D., Keen, J. N., and Shewry, PR. (1996). J. Cereal Sci. 24: 65-71.
Ushakumari, S. R., Latha, S., and Malleshi, N. G. (2004). Int. J. food Sci. Technol. 39: 907-915.

Wanatabe, M. (1999). J. Agric. Food Chem. 47: 4500-4505.

Yanez, G. A., Walker, C. E., and Nelson, L. A. (1991). J. Cereal Sci. 13: 299-305.

8366 New Food Industry (New Food Indust.) 2020 Vol.62 No.5



€-_1—3F—VZ2ALXEFhR2020F 2 A 20 H €IV T7 77 ROE:Re

EHEH

HizfzlcE>Ta—E—IZRVWEDTIH ?
IZV, ZhIZEEEEICE>TEDYET.

NYT 3# Dawn MacKeen 35 / B BER P4 EHEE M AKEER

HARBEDMES> T B EEiliciZ 7 A LY v — X7 53 v
7R —ADREEDPKEOLH ST, S TS RiGD
F—bEDINT -5, KiLa—t—t77XF—/ 0
ANTHH £, Hoduziz, ez EMNLHENE R
HZANbVETL, BMNAREETELOADVE T, EINT
AFBHDONGIHETH B a—t—1Z, ThredbDUUIHEAA sw : <
ATOET, BHYZEZ2MOFKT 2 RETEETL, % - o
FNEARREEL 7 ) D25 2 L bHBDTT, FOlgGI S

—] L

FCE>TIA—E—REVWHDESZSH ? R N

F\v, Z0@EDTY, HEIKRTa-—E—I1ZIZEAEDA
WWESTRWHDTY Y, WEEIZ1 HIZ3~5H, F7
A 400mg DA 7 24 Y ETETIEDFETT,

MTa—b—E@HCEDEFTEFEHL TVE L) FT—=2 ki) —~HLTwET, &, EVBAETD
REMFAR ) v A -1 7 b7 4= FiZidRCTwE T,

RO, a—t—BHEBAWELEEEZoNTHELLD, 2015 FEDOBFEIA P74 VRETHEL £
L7, #Eha—t - ffELgHo R L EOonkDTY, ETHRLET—%%, a—t—%%
RO ADHRFICHIEETOH 2 (Hotz) EVIHIAEEEEICEH L CH% T2 L, a—te—3H»AET
BV EDHHIEIC R 57D T,

2017 FEpEEEAAGE (BMI) 12, a—t—t AOMEICBIT 2 KBIBE 2 RFER 1 BESR I NE L,
BEAEDES, a—b—3ETERAAEZL 6T LD LTT, DRTICHEE I 200 DL Lo
FSCICHEED VT, BB OEZ I LI LI a—e =2 ANIEDIMERD?D 7, D% s
FEELRILTY A 7D, MELRLANICHRTT > LK) LDEMICES 7D TT GRER Kok s 7
ZIZENEB AW v 8 —HEROHAANT— 4T, &EEIZIFTHEHCEHETT),

SHICHEMFICL 2 &, OBHL PR, 2 BFERE, S—%v vV UiE, BFEE, FlEsa, 8k
B ERE W) T ETT, WIZIE30MHD DML, 1 HIC5 Mo a—t—%kie &, 2 BRI ICHE
29 RA7H30% AT 5 EFHOTOETEHFT : HRALEETIE 50% MUT, BEETiE 80% £ TRTT3),

CLASSIC ROAST
=T -

New Food Industry (New Food Indust.) 2020 Vol.62 No.5 367



WEDED HATICE>TI—E—RBRVEDTIN? BV, THIFHHERICK>TEDD T,

d—ke—&RTY R DR

1.2
1.0
#H 0.8 -
o
1 0.6
A o4
,7 0.4
0.2 |
0.0 -
2FTIRY IL\F = Hlﬁﬁﬂmf 2 U?LU&%E
T%%E'Jﬁlit )R

I—kb—ZREGVEHOERNIRAVZ1.0 L, I-b—ZRGEED) XV % 1 BRI TRLTHS. &5
KOBIT S 7IBENLS, BEAERELL, 1HI1MFEKE 1H1~24, 1H3~44#, 1H5FUL

FEYEHR (Ann Rev Nutr) 127 v 7L Zf#frmLeHEw LY 2y R Fay Vilit ({5 )7-hy—
=7 RO NSRBI EFZ) 1%, a—b—OaMERTIBLEZE T 2R RY 72/ =gk 1]
%%ﬁ%mkﬁ&fmi?(%%E-7DDEVME%%LTw5)

LLl, a—t—R@HABTORAYTIEH D XA, MABRFITHERNH B9 TT, Fic, MHIC
&F%%ﬁ?%ﬁﬁukof,&%*uﬁ%ﬁ7l4/@ﬁé@;i$%ﬁﬁ%w®TToﬂ—t—®@$
ANOWEIC T 2RI H TR T2, 13 A EOMEDE AN RBSEMEICEE > T ET FREE:
ROEETE 2L, BB X ) 2N AR E SNTHuET),

FEE2ATZE18) 2 — e —DMEBICHNEZ O S THENTH 2 LEL b TIEH Y A, LD UN
T RFBIZ T, HiRL L 7 RE RS (BM)) I a#FH WY a Yy - 77 —7 4 — )L FliZibRTw
F9, Na—b—Z2MEADPLoTV2 a—t —DAOERF 7 IIfTENICRKT 2 MEEELSTETE LD
5T,

d—e—DBBNAREETIN?

v, BRI EREIDDELOMFETTI? S HEE T2 bl ? 77 vrzntdbu 7
A DETTN?

TCNSDEHIFENDRICHEEL 32, M IN2ERTICHHEL T, &, ENBANEFTD
EEBE ==L - 7V —F2 3B RC0E T, "L2Ll, IN6IFIELLNDEYDMEEICE

IWET LD, FRILE-TOERA L,

B2, KRlZzaar vBoERZES LE T2, Mo tibtaEYailicceg g sd RE&EE: 2
oy rEhoensra—i, P)IRYVUBREN-XFALEY) S LIENTES), ALy VIZF
Dy 7a—t—=X DL KGVBDRODT, RTRESROECE VI REEHD £7,

KEDH 4GS JAMA ISR I imc LR, HEOFK 50 HADa—e—FHEZFHEL T, Hv
TIMD, ZNEDBF 2=V PV 8D, LXaTd—0TA7xh, b7 x4 AGEHEEE N ANDE
WAD, TNHIFENSHERAEVIERLIDFELE, a—b—3RIC LS VAT Y 27 DT LB
FHELTWETD, f AP Fa—t—L3CY A7 OREERFRIZIHHDTL 7,

A—b—ZWNETER IV AT U VEICEEEZ G52 2R HD ET, /- AT RAYVRYET 7
A Y N—=TBEAIRO T HEEBEIZ T JAMA i X OHFEETEH S22V )y - C 2L AR T0 3
2t TRATIRWITIRVwEDRo TS a—Et—iFEHLa -t —T7T,

%&LT JLyF VA, AAVYFET-a—t—, ¥Yrr-a—t—, bla-a-—t-—7%L,

WCHHECEEICHEN S a— =D ET, Ay TIHEVELEE, a—b—{#PAT7 vy YD L) KK

368 New Food Industry (New Food Indust.) 2020 Vol.62 No.5



WENED  HAEICES>TIA—L—RBRVEDTIN? FV», TAIHHERICK>TEDD T,

AT, RAKDS7ET, HOMIA 7 v P 2KEEICHSLTTRAZANDRERZ FET 5 &\ ) 5#
B> TVET,

oL, BHLZ2—E—IZBRE > TL 244 NITIE, ST NAVRVEREND 20068, H 7 2 A+ —
WEAT 2 A= ADBEFNTVET, 202203 EEKaL A7u— )L ILDL{E% EH ¥, #ETH3 HDL
iz OTOEBOENILE I EBMENTHET,

Ta—b—%22@L CROIBMOIEED D FHA, EFETDIX, Y TR—IVERNLRYEY — AT 4 =k
IR ERBE O 7 7 7 v AT GREFE: a—b— L 2HBEIRIEY R 7 OBIRERAICHER L
<A 7 v HEDEENTEHE), T2V AT - L OMEZIEATWI AR, a—t—DWEhST2TRT 5L
FWTLxI), 77V - FLIF 204026 a——%2M%L, ZORICEIESDIa——2RAKZ)
<7,

LoL, 29 CIcE N La—t—2 L0 3 0E IRV ESIHIEELVET, 20k IhbTrkalL R
TR =)LOEME, DIMEREORMEBHL 2w EEZ6NDZDT, kD2 I EICIFRMORIH 2 &

S)0TYT GREFE: BEHLa—t—20Ttil, FVy7Roa—t—7Tb, 1 H5MHE2HZ 2 LOIME
WIED ) A 7S B EIicEb ) 3, 77 7 %22H),

% OMBEFEPI——Ry P24 TRLTOET, fIOETORy FICEIREGROBKEIH D £ 7
23, MREEZBIE R Yy 7a—e—FAUMESRSH 2 LEZT0ET, i Tory Fida— L7
Va— (KHEL) THEEZ F 328, FRICOWTIEI 6 R 2MAINBETT,

EARI—E—THRAVEDHAT A UHEENTVEITHN?
WWZR, Z)TIEHY EFA, ZATVLY VEREIREDOA 7 2L v g, 703 ) 7 70% 1 4
AD¥ay MEHEOTH D T2, REEIF - LHELTT, HEKT2 L, WHEDI12FVZADFY v 7a—
—i2i3200 SV 7LD 7 A VDBEEFNTOCAVAY YD 1402 ZTWET, £/, 747 =
A—bt—IZbB8IVITILDAT7 A VBEEIFNTETL, ZNLLEOBERDHD FT,
A—bt—%2HILE, A7 2AVORDILEZFZTHIARZLEALVERYA, 70V Y DHLa—Et—
NI AT, 7o 6 HET, WL 16 AV ADEHB7T LY FDOA 7 =4 VhH, 259 SV 7 I 606 564 2
V77 LETED L, TOBFIE USA BUNHERE T 285 400 2V 77 L2 B2 TV T,
L2L, a—t—Dh 724 VEZHS>TVE I EPRHIBELZANZLDPVWET, HIAOEWAE I LD

"

New Food Industry (New Food Indust.) 2020 Vol.62 No.5 369



HHrTLEIH, Hoiclt, WEOALZSBEHTHTERVWI LEDIL, THRIORKICZATL Yy VE 4K
MATZDEEFELIADPCE L, bLERLAROEHATET ™Ay 72V F) 2RI HATLEFNVZYH
TY, b HITiHbo A L&) BET2RH>TOT, A7 24 v ORBPERSEEL D F o LEL 2o
TVLREETHHOAPCLEDTT, ZHWIH)ANkbicrZuay VEEBYSE TSI LIE, a—t -z
WodTZETT, NEETEMEZL > TN, 1 HORYWOD a—t—%2KAZHE, 2HH, 3HHEHZKEG
EEIZY, BUDOA 7 24 VDBIERER-STWwEDTY ) ElEIEEALTCwETT,

HoDA 7 24 VREBFE BBV ZHD 7213 7UE, 23andMe; 7% EDMEZEY —C 2 2@ L THAN
L EDNTEET,

dA—be—R@PBILLBDERITHN?

ZORELE LT, REICa—e—IcfHA L) Ik o T, RRPEDICONTEMINZATITEET, 1D 3
& E OFEBER L, U, Y7, mEUE, £hREE, JoDELIARRENDHD T,

TR H 7 2 A4 VIR T, 3 -t =2 ARDOBFRIRTT, Mo a—t—%2fkr & 30 %I
A7 A VHPRINSNET, MEDIIEIR I o TMES ER L3, #ELRBEON 724 v iF, HEHEE
L, &4r, 60, BB, £, IoIEESRNIZ RO E T, 47 24 YOz AR 2 01 F
Y94 ~ 6 el (ONFERE - iR & v 9) ey,

BEIARFIAICEDE, 1H400 SV T 7L EDN 7 24 Vv EDIEDBIMAIZBAICE ST, B2
MEMAT 2 H0%3HUEH D XA, LOECHR, Rk B2), BR, A28 2828 H 7 =
A VR HEOURESH D FT, b7 24 viE, BIRKEE, BERERE, HZPHU CETw o NS IEROE
CHBRLTRE T,

Pa v R BT xRV ARPEAITRMEY: LATEHRE OB ZHO TR A7) — M A7t —=—
&, TH7 24 35D HZ OBFBICHIRATHE DT, BENLRMEZ G SR THERAICK S
EREOLNTORVWDTT ) ElRTVWET,

a—b—ZHo T L, HREWREICODHIL T, REDOWE T, a—t—, XK, Fkidv-—
T EDH 7 24 VA SRR ZMEZ, BB &2 EDRERD Y R 7 B30T h B oliNgT 3 2 b
PoT0ET, ZOMXOFEFICIUE, 1H2HDa—t—2EKICEZ 2 2 L THERINS LEZT
WET,

T RA Y A ERHRARIRECTHETAS E, BEE TOWIETE, HRPICZEICERTELZ D 7 240D
HIZE SR TOERA, B 7 24 VIFRBZEET 2720, HRPOLEa - —%2KEk 5 1 H 200
SV ILUTDAT7 A VEICTRETH L LEEZTVLALERMbBVEDTT,

HEFICHEHED A 7 2 A VIEEMINE B D2 EHD T, LrLIIEELBIX, A7 A4 VHEUIHR
PWAIDOAH 7 24 vV RRALRGECHBAECEZ 2 EENEVES>TwET, FhFa—t—%2K
B E THARAERIOEIZN A NZIZEAEVWERA ) 77y - FAlLIZEEL TV ET,

A—E—EREABE?

At —DFOEOTIC -t —EA2o5 D T, FAED B
Fad AT =y D LI BT, T2 LEADD L EBEICE / BH
HHET, a—b—GRIELRTTRACHETTT, AY 74 /AR
V=T RETA CARDMPRIFERIZ AN ) v 7 - 799 V1, T (I—=FAUR)
RDEICHBRTVET, Mfa—t—@FH 75 REeE->THT $68

(S XR—2F2)
Hy

WEAERD, BRIZETSNTWEDTY |,
D a—t—ICZh 7 2 A4 Y ETTEL, BESEEZ LD
TREM: 23D B THEOLEY BT T st cd, ¥—¢&

370 New Food Industry (New Food Indust.) 2020 Vol.62 No.5



BH3AYMD 1D 7aa sl VBT, ZUFa—t—ZF I TELELDREYPHRICEENTVEIRY 7=
J—=1LTY, AL a—t—id, QSHEARBEEDEY IVB3, 7274, A7 L0BNEETDH
HBDTY,

TAZIELIELITa—Et—%2A7 24 VEBLE B2 LT 928, FEBRICIZIER ICEME ikl s o T
Ty &7 7y FAELETFERL T,

124 b H 22—t —=/FDHIL, 7L—"=FHHINTVLZDIIHELTT, 2L TESLZD 60%
D3, SMEZEE), WA, L, FMERIC Lo Titoaiich 2 EEZoNTVET, A7 2T, ¥ 74 AT,
KT, b DAhy TRMELTWEDIE, TIEAMEAZ 745/ (W 7RAYFEEIFIENS) D 2D
TY, 7I7EAMBESEMBRARS Y LT 44— a—t—Dhy FZili-L, a 7AYIZA VA Vb
I—E—PIRATL Yy VILEDEflibNTHET,

TI7EAMICEODL L TRTCOBEBNLAIZ, 65 EWIN TR THE /NS LlEFITEED VT
WEF, HEFICHZIZIEFTRTOT7IEAEa—E—/ XL, a—c—HFEOMTHL2FFET7NA X
AN H S TEADBEDRDF R DT,

FAPWEEMZA S EHRIFESBEDFERIH?

BEHEOHS W N ET, 2015 F0H2WRIC LD L, WHE, 7V —24, FREFAEMAITK
BAET Ty 7 TR, @ESEDOEIZIZEAERVELIDTYT, LiL 90 EMN, MENRDEH
ENBREEREZ T — MHRICEAT 2 L)1 -> T, a—b —EFUTIZAMAEANEI ) £ L1,
oL DEZH CENEBARETTOw 7 + 7 4 —)V FELOFE T, TEiE o7 KE LR 7 ) — L4
FZIN7 ENE L HROWFEEZMZ 2721 %ATT ), 6K T TBETSICHE-> Tw s —fo a—
=Rk L Z R B 2B IATOE T,

K% USDA @ 10 HHiEIck 3 &, Hoa—b— LA EFRAOERETAHFHICAZ LDt
BIRTT, ZHUciE 7Y — FEEISTIEED, ¥ 3y F—=F V20w TL % 17 77 2 ofafiliEl &
129 7' L O 2 &8 860 hu ) —D 7 ) —I—LEHaaFy v ¥y 7 A0 a—t—F) vy I bE&F
NTVET, HMEKIR, INo0fAME I 2 A0 ) —LhrkdroktEDT7 Iy 7a—t—LIFUTYH
Povk b o, REYFEIEZME L TWSE EFEHELTOVET,

TREEFEZ SN & % BDOBES A 7RI N T v 2D ENFBERETIEH D FRA, EEH DI,
T2V bV REONBIE L EEY - RADRER Y L - 7)==t Td, TREOBESA FI4 v
D1 HB0 77 LETOMFHIERS &, R TH RCAN LT TT ),

HRIE, FHC 10D 43 S—k v b3 HWEO LAz a—e—Z2 A TWT, Z0OHE &3 2003 40 2 5

ZhoTws (NGHRERtA vy —ick?) LERMLOD, BRAEEFS>TVREEFE>TVRET,
AV T ANZTREY V7 7 vy AaREERB OO —F « > 2 2y FOFETIE, TESPa—E—If
AND ED, BRMEISEDMZ AN TV ERIZOWNT, ALiddbostAz2lilsaRETy,, '2LTC, ¥
G oMl Lo CRIBAKIC S HE2 26 LIRD 724, Hva—t—I3fRZERD L OfEhIc k> T
WAHDTY |,

HoE&A—E—ZREINRETIMN?

ANEDOBERETY,
WEICa—Et—%2RLATVE RS, EiZ TZ20FFHITTHELALI V) EEFITL X, MR
DY 74—y FH0E, & LRAYICBIER R EH 2 61F, Fli§E VA 7 2 HEICHK LTS L 7,
2 — 33— 7 REEETOBIRHESZ I, a—c—D3bNERZ X CHMAL T, BricHETs Lol
TVET, FENEIZLiciF: Ta—e—21EdA Ew) NIEREZEATT 1,

New Food Industry (New Food Indust.) 2020 Vol.62 No.5 371



WEDED HATICE>TI—E—RBRVEDTIN? BV, THIFHHERICK>TEDD T,

RREHEDE

—HHi% S, BEHEVPEFICA-——2@0252EH 0 BRI LTLE, ZRDEEERTH S, THREICLES
THEZRI—E—ERVWH D) LDOFXDEFFEICHEHS LA FE L, 29 LAEHMROBEZZL C
D, Za—3A—7F A LXMDY Ta—e— Ll &, FEEBEICKZE LAY, HiMEICEHRL DT
T, EFIE, HAADKIFE 2ROMAY a—t—%, WBHDOALBLIZE ) RT02D0, HAFEICRL
T Facebook I L TAE L, Z2N%BHAIC K-> AGEREANDS, "NFIGE~DER, 280 nE
L7, EHRI0ER2THVZ LRy, BoFERZENL (UEfZHEL-OTY, 6D a—t—
WFgElE, kD6 H 2EWK L I DBAITIMA T, @ERHFZEKT 2EIEOBZIRE RS 2T LT
TEET, COFRBT 7LD 1 DICRIUTFENTT,

3872 New Food Industry (New Food Indust.) 2020 Vol.62 No.5



% )i D 3N ie

Efficacy of traditional medicine “KAMPQO”
XL 5 BT AE

Pharmacological activity and dental application of Rikko-san
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Abstract

Rikko-san is an oriental medicine often used in the dental field. Rikko-san suppressed inflammation in mouse activated
macrophages and human gingival fibroblasts, and symptomatic pain response in mouse. As possible mechanisms, suppression of
COX-2 activity and the resultant suppression of PGE, production, and radical scavenging activity might be involved. Among the
five constituent herbs in Rikko-san, licorice showed the most potent anti-inflammatory action. Alkaline extract of licorice showed
higher anti-HIV activity and antibacterial activity than hot water extract, suggesting the importance of effective utilization of
alkaline extraction. Rikko-san is used for toothache, periodontitis, and pain associated with swelling of the oral cavity. When used
properly, it can be used for many oral diseases caused by mental illness. A case report of the therapeutic effect of Rikko-san on

depressed patient with toothache caused by periodontitis is reported.
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SRR, M 2g, THRR 2g, B 2g, HEL15g, WH 1g2%, —HOTH 2, HITEATHRATTONR
VEINT D, KERES X OB BEIR OB IS 2 BURARSHIF S Tw 5, SN, SO 4
DFHFEVEICOWTBEEL L, BRICHICEE 2 4 DR ZENT 5,

1. IZEDIMRIEE - EREHMR
(1) FE <Y X< o007 7 — VMR T SIMAGENR

v A2 n 77— YRR RAW264.7 1, lipopolysaccharide (LPS) D Hll# 12 & D, tumor necrosis
factor (TNF)-a, interleukin (IL)-1pB, prostaglandin (PG) E, 72 & D RIEMEME DPEAEZFHET 574D, v/ a7 7 —
Y DIGMEALEEREC, T4 DY > 7NV DHISIENR 2R 2 72 0I12%  OMFEE I I LT 5,
SR, BEHICEE L R wiRET, Wb 2 v 7 > — CHIIEIC X % nitric oxide (NO) O 4 % #IIH L
Too SERNEICIE, HEL JHRR, ®EAH, Mg, PR s EOMRAEEIEENTWwE, 20955, HER
SEANEL L RIRRE O NO ZEAEIIHIIR 278 U7z, THRO NI I3 T992> > 72, &, M5, FilEo NO &
AMNHIBIR D3 D> > 7o D%, NO EEAZIEHET 2WE LW 2 WEBFET 2o b, 72X
Fr7ay MENICKD, AEE HEIX, NO &SR (NOS) DFEBLZME§ 2 2 2L 7, &
A Y LG (BSR) 12 X D, SghE, HE, JHR, M, TAAVERAETT, FYANEBERT S LN
ML 72, 7, 2TOMNRIBERAERIE, (REY 7 v 7AID 5,5-dimethyl-1-pyrroline-N-oxide fF-4E T
C, hypoxanthine-xanthine oxidase JKJitr & D ZEK L 7%2) A= —FF > F7=F v 7P H N (0O,), (REV |
7 v 7" KID 2-(4-carboxyphenyl)-4 4,5 5-tetramethylimidazoline-1-oxyl-3-oxide F##E [ C, 1-hydroxy-2-oxo-3-(N-3-
methyl-3-aminopropyl)-3-methyl-1-triazene & D #/E L 72) NO 7 ¥ ALz HEL %,

SERIEE, LPS iEFMED PGE, FEA %, {KIERFE (0.04 ~ 04 mg/mL) TIEEE L, HEiRE (4 mg/mL) TIEPHE
L7728, (GEWHE L MHIE 07§ 2 \BETED RR S L7z, MO 5 D DR AR O Tlx, HEDS
BHEZS 2, THRR, &, #2E, BiRSEESIREZR L7, > 7 ut X7+ —+& (cyclooxygenase, COX;
ECL1.1499.1) i, 77X FYiE%E PG Fu vy R¥ ¥ v ST 2 @fICE T 28ETH D, COX-1,
COX-2, BLUCOX-3 LWFIENE 3 DDT A YA Lh3d 5, UL, RO COX-1 i L D b, %
REALARIC 3V CHRBIMVFEE X N5 COX-2 ifitE% 50 < Jfl L 7 ¥,

FiRIC, HEOERDTHE 7Y FL) F b, G Raw264.7 Ml NO #EA: & PGE, FEAE I LT 2
MWDK Z R LT, 77U F VY F 1%, Raw2647 MIEOHIFHICIZ, 1 mM £ THEL ko, 7V TN
Y F 1%, LPS TIEMEAL L 72361k RAW264.7 #iflidiC & % NO, PGE, k%, (KEREECI3idiE, SRETI
ML 72, BRI, Oy ZWEELRLY,

SIAIEIC BT B LPS DR AL, 200ng/g A ETH D, HETIX 188 ng/g, 77V F LY F > Tl3 0.7 ng/g LT
THoTo, KIS X 2IERIHEIX, 7277 LPS DIRADATIEHHTE 2w EBbik”,

PLEX D, SZR#E, COX-2 A #iH
BLE 2RI XD, AL l Rikko-san
~vr7u 77— ICNLT, FIRIERZ
AT LRI NI,

QI BRy FT— s ENT B EARKE O LPS e
FHERIIC R I SIMATERNR
t b B HE 2 T T (HGF) #l i 1,
LPS @ #ll # iz X b, PGE, IL-6, IL-8,

Step 1: Activation of Raw264.7 cells

Step 2: Activation of HGF cells

monocyte chemotactic protein-1(MCP-1) @ g
FeB %, BfERmd 29 iahEx, K1 o007 7—Y LRSS LB ENT ARETTIV
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WAL 7 07 7 =210 & B IL-1p DR, IL-1p CHEHE(L S 417 HIAGHESANIC & 3 PGE, OFEAEVTRLY
WL 72, 2R, SIRIBOPIRIERNRIE, ~ 2707 7 —Yh 6 N~ IL-1B v P 7—27 %2 AL T,
JEVE R DPEAIIHIC X D FEET 5 2 LAvR S i (B,

(3) v Mk BEREIFH

SERNED &0 BRI 505 EEBSIP R O 7- D12, <7 A DRI BOG & FI V> CE RN 2 T &2
ATz, s, 72 b7 37 72y, 7AEY LRI RIEIERIRRG 2 IMH U 72, S0 8@
FUFHIALIEIRF ] O GERR CHYTR S 7, SN BRI RFEBUC L, FLIREIE A5 3 2 AlREtE AR S 7 ¥,
SEZNERIC & B BURANIRFEBLIC, MR DK T ARG 2 W I S v B 7,

2. AMEDHR UV EEER HIV EHE

BRSO 7)) FL ) F &6 &SRR O MBIt 3 2 Ml fREER R (P UV i ) & DRIOMHBIRI R
2OV, UV BSHOEEZED & - O EEsMNE HSC-2( Wk ) Z W TRET L 7z, BtExtiio e
F Iy CRY = bR L L, £ 35 o7 AR R O P UV IR 2 EIC g0 5 T2,
JVFNYFrOEEREYUVIEE L ORICITMHBIBERIZED Sk dr > 7%, EHDOFRTTH % QR-
A(ARFR ) ISR OPL UV IGMEDSFR® & N 7o 2038, W E X OV ST OFL UV IGEI K2 - 7, HEIZ, UV i
PEEFNED 7 R b — A B EHITHIHI L 72 19,

UV B REZ MO b+ REARIIEE HaCaT 2 w2860, MisE, BE, Ol (LbE1, S, S,
AJEE, TVFNNF Ui ED, EUPLUVIEEER L, ZoRZ2HeE, A¥X 72 HBELAZPIUV
T E ORI T E 2 [RgE R I s 1,

&R T S 41T\ 2 51 HIV # (azidothymidine) 1%, HIV &SI & 2 MR R 2 HHI L, &Seia#ER
(S % 52 7203 (S1=17850), , Vi&hih, HEOHLHIV G X, BHTE &d o7 (SIk)'?,

3. HERSOEEEREEHT HIV &Y

HEHED SO 7 5K vkl SFO AL 2 v FHEEKD & b IR FE @M (0SCo) B X O
t b ERIE A (SRR, S, SRR RTRRAE S RIE ) (cont g B M, 2 LT, RELERME
EREE L OMBAZ T L7z, 2 ofsH, MilakEE: &4 7 % 7 — VKD ERE (log P) & % > & hydrophobic
volume & DRI R WHHBIZ R U7z, F 72, [EEHIEIRM: & solvation energy, dipole moment & DH]IZ B\ AHEY
ZRIHLZY,

CNET, WYOBKIIEHE O T, 7oA ) RO EYIEEOWE 13V > 7, S,
ER OB & 7oV A VU RO 4 OSEEIEMEZ RS L2, 7oA U RO 508, BukihHig & b
HEWIERE G 272, 7VA VRO A, Pt HIV G (SI=>16 vs 4) & PLETHE (IC5,=131 vs 424 ug/
mL) Z7 L7z, PLHIV iEMEE, 78 ) RO 3% %56 % &0 Tl IR S s, PusimE s
VFNVIF U, 7537 v, ANa v iTECRT T 6 B E 7z, CYP34A BHEFGME L 72 7 )LiH
EIEHEIZDWTUE, 7oA ) i, Bk ez ko o7 Y,

4, IIFHERDERERNE

(1) seRHC 1 B EREN © EA R DY KL

SEAIEO B, B 48, TN DIERR I AE 5 BRI & 105 HHITH 5, 20154E & 0 ESEIG & 72> 72 (R 1),
Bl CIPEREIIR & < 0V AR AR B & iR IS 0 S 4L 5 23, W5 ARSI DI RRKIR, R SEDRG R,
PRI, AR 7 &, R O MU IMIEBREE S IS0 U COERI R A F T B, IEIN o0 ZS0E (3 bk R I A
B & fiE A & OMAEAEHIC X > CHARBEEDSS | SR I 1UiAZEL 5, CNSDORTFEVRI 7704
SELTETE, THERT, "HERT, &h22ERTE IS TREDRHERT ) 5T % 2 L THE
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BLRE RRBRADESE (YLSES)
A% FEBNS W\TTv2> D) (014)

mEs (UL hY) (120
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08 (OFEEE)  HREMASS (EvvyIAZ2I2VED) (034)

EE - 005 AFEW (L) (017)
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HEHDET TEeKHEE (208 24K ED) (048)
EHDRER whRRE (RFa7ITvF b)) (041)

NI L Tnw5,

YT X 2 RIE TR K 2 ARG T H D MRS % 11 5 ARG TH 5, MUMEBREEE X5
FERFICAEC 2 b O THRIZBIDESICDOFRERTH D, ZNHBMEIZRVWEWZ S, LaL, RIEMIKL, E
b2 L, 2L TEMMT 2L, RICOME, BEKLDAEI NS AHEEYEHBRESE 24U
XE5, LT, MEMEREZSIIFEL OWREZFRS G, ESBEORA L AH 5 2 T, I5IELL,
DB, FERIC S BEZBOLO DT, FHEYE 2 OMUMEBREE 2510 L v, fdsiE - 72 IRET
H D ERBL 7o, PEIEEEYTIE Z OWEBZ BUIMEBRSRIEE & v 9 o TIPEN O 8 8 FHR O f0I IR B e 5 1%
lx DBEBOKRKEZ->TED, WEHRFED TRA) PELET 2 2 EBHOENET TR, Reko% o
KIFOBERICE>Twa EEZONS, 2D, WEl, HREEEICE T 2RFOREBICE LTH, PR
FHITEIRZZ TR <, e, SFO0WWEROREZ THE LTL o g, HRz2T) Jeakovons,

BRHSIIC B WO AT 250, B2 EDEE, IR RARBE R X R EARZ1T 2 &
DR TH b, EAEFEEEHNICT Y, 20k, BEOERHOELLEROKFL2BIZL, THE O©
U TGS % EPETERSFICR S e WRATR Z 89 2, B2, S2&hsus TEk 23& X7 L bnsn, H
AETIEAIR NS, BRGE MRS %, BGETIE, #OEMEY, MEGENET % L Ko, fifEEmRICIE
TS E KT 5, E->T, 9 F ) IIFWRAHEERO RIEBREE 2 MR 2 Z L EED 5,

(2) fiER - tem IIRMER  S6emkE EEF R

@VUEIE 6 FERTH 5, H1 9 DIRAEDSHHBL L, LR OIENFELT 9 D9 & Wi S iz, &M, §19 DHIDTT S 1,
FERDUE L Tz, 4T 4 FBOWA RSO 7 ) MWL & D IGHEEZ 2T 72, ST b,
uxy = URA, BEOHBHD, BARICKD, I OMERIHEHET 2O TIER VD E0E LREE, 28
HC, BIEEIC XD, BN AR, ERICHR, ERSS 5770, RENZEO LX VT Tb o v
B, 2oL SRREL D WM - PR S &> 2 PUEAR G Ik ) TNH|ERL T, Lo L, B
MfE 123, SHICR D FHERADTREL 2 EvwH, WX b o, PHRIZED S kb o728, i
WD H D, MRS LT L e,

@UUE : B 157 cm, {AHE 48kg, I 132/84 mmHg (I, WHIHF R L, ©mkss L, IR @ POHE,
WRRRER, EAaE,

@it : uxy =V RATIE, SR ELST L, AT ¥ 22 ABICAD L, P LTFOHICEATY S
WS RS ERERELZ B ko7, RERELZITY, VRIBIRABEAIET CIKERL 2, HET
2 O ST EIRA RS, WAOHBIZ 2 <, 3[IE EDIRBE IR TIREEK T L7,

Q@UTHED 7 ut A AJFEFNIRBERIC X Dz T LcboTh 5, BFED, EIRBROZ DA,
SR NETH 570 XY S VBRI L T BICEHZ T B Wi ORI E L 7,
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RF ./ F Magnolia obovata Thunb. (M. hypoleuca Siebold et Zucc.)
(€2 L% : Magnoliaceae)

EAGST | WK PEEHUR
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LA A EEEICRES 5 B, ARDAELEOREN S, AVAEEEASEEEL L TWB0OERNMNFE
T, kA FOR) RACEE~AND R, L2 B B ABEDEEEATES 30m Ich AU ET,
BEEREE, THAEN<, BFBEECE A, BIEAE TEE 20~40cm, F/FiihiA=
ETF, BHEIE 3~ 4cm FHEC, EORISEITRIEER,
PRESIENIES NG CREIC I REA A LB AR
WL SICHAET, BORB%, KIEICERER 15am O
KEBIEEBEEET, KA/ T2 < DIV S BRI

BEE1 ®4/+ (18) BEE2 RF/+&E% (fE)

BEE3 KA+ /+ (RRE) BEE4 7Y (18)
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EES5 I\JEILY (TB) EE6 RAYKRYT (JB)

BeH L, D<A EMERDKBIDEBE CEWNGE, Y L VRHEN O LLERRRIS G Z Z T O TOE T,
HELANIERSE 2cm, TERIEHRE, BISFEBET, EDOFmIFEL, BLNEREETSLETTEETLED
F9, REIFREHVEF OEERT, BEE 10~ 15cm OEMBAE, 9~ 11 BICALE T, BRIGTER
THICES 1cm FEDEFA 2 BA > TWT, BEONEEHRE, TEENE, ELRROFRT RS TH -
TVET, XEFF 2EADHEELEMDEE LIcF v v TROF#MIcTEN, EFIIRESTEE 3~ 5m
HY, BRIIRALE IO THERRIZZHD Y &T, KA/ FOT T, OEMIEHE I EZ LA,

;ﬁ:‘ﬁ ;H: Ton ;:m
Hs CH3 0

Hz CH3 CH,4
a-eudesmol B-eudesmol yY-eudesmol
CH2 CH2 CH2 CH2
OH
magnolol honokiol

HsCO HsCO
+CH
O N ° O
HO 7y CHa HO
O HO
HO HsCO

magnocurarine magnoflorine

1 RS DEEN
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BE7 K*+/F &FH) BEE8 KRA/NIV (FhERKE)

TN, BEPRGEDSDRENSMBEIC
DRETEIY, RFLEEDNOEENERL %Eﬂé*ﬁ'J‘é?h
sfedTrLo/NTy— (MRAEA) & LTHMENT
WK T, RA/ FOEIEHELNDEFE, LD
HADEERE T ST ET, 1 DOIETIKEREH
LIZ<WEDIEESTVET,
A /% DREICET BB M. offcinalis Rehder
et Wilson, Ffl*%o B A M. offcinalis Rehder et Wilson
var. biloba Rehder et Wilson Dt 7 |FE KL HE O
AR (E4h Magnoliae Cortex) & WUy (BT AR A
JFOBEEFMENENS T EEDH D), EAT
& BRRONBZHREL, & T, BPHRE
HENBDHE LT, BEHL, BT, EREEEENS LCEEEIE, BibE NEaE, s,
FERG SICEAEN, BERE, WML AR SEGSOENTESBRERICLALNONET, YL
L TIE#EHD a-eudesmol, B-eudesmol, y-eudesmol, 7 1) &7 > D magnolol, honokiol, 7)LA 04 K
@ magnocurarine, magnoflorine 7 E AR & T 1, [-eudesmol DFRINEIFER, honokiol DITAZ/ER,
magnocurarine DHFEEERZ IS L&, BREMDOHE T+ ADHEE, INE, TE, MBLERELED
R ELH Y £,

A0cm ICHTZBHREGBEE THRA/\] EKiEN, BEEAYTDOEDL D ICEPZALDIfELNTE
T Lfc, BEITIFEEDDY, REIEALHLHONEER], MEHGEICHEDN, £, BBELGOE
&, HEEBgA Lﬁﬁb\fc&bﬂikl]%\b@@ﬁﬁ%d)’d'@%< ANEERIE, AEREEEOMEE LTEFIATNE T,
TARXRKRIERA / FOBFERICRDELSICERB LIcZT 2 TY. £V L Magnolia @DREARICIE, il
7% M. kobus, ]\ &% > M.denudata, 21 1)>RT M.grandidflora 5DV £,

BH9 4%:19K% (E4h)

3880 New Food Industry (New Food Indust.) 2020 Vol.62 No.5



Life with Nutrition CREBEDITA2DO¥EY

BNSDEDYS DX

RFt BF (NVAKAMURA Teruko)*

(=4 07.5] =
SMZMZTHr o, HModFiEhb FD V= 2 —ADRCFRITSER, Fiflanr T 2 L AL > TR
DNA DEFEBRERE P INTL £, THHZREREZRGICIN, HHIGECED 2 2 EHHEET, Ko
HCAFLZAZHALDNSBITLTVE L7z, PCRRAHRZEITIEZ L EADHEHRIMTTH FIT A B
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