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Effects of Liquid of Fermented Plant Extract SW on skin whitening and the maintenance of skin soundness
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Objective: To assess the effect of liquid of fermented plant extract SW (LFPE-SW), which is produced from various fermented
fruits and vegetables and contains low molecular weight collagen, on skin whitening and the maintenance of skin soundness.

Methods: To evaluate skin whitening effects of LFPE-SW, melanin synthesis in melanocyte and inhibition rate of tyrosinase
activity by LFPE-SW were measured. To evaluate the maintenance of skin soundness, the following fibroblast analyses were
carried out after exposure to LFPE-SW: total number of viable cells, number of mitochondria and production of type I collagen.
Moreover, the antistress effects of LFPE-SW were evaluated by assessing skin dryness, oxidation, ultraviolet (UV) light and gene
expression of growth factors in epidermal cells.

Results: The application of LFPE-SW led to a significant decrease in melanin synthesis in melanocytes and significant inhibition
of tyrosinase activity. In fibroblasts, exposure to LFPE-SW resulted in enhancement of mitochondrial activity, promotion of
antisenescence and increased synthesis of type I collagen. In epidermal cells, LFPE-SW exhibited antistress effects, including
reducing dryness, oxidation and UV and promoting the gene expression of epidermal growth factor and fibroblast growth factor-2.

Conclusions: We conclude that LFPE-SW has skin whitening effects and contributes to the maintenance of skin soundness. In
addition, LFPE-SW may have antistress effects and facilitate skin repair.
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Effects of Liquid of Fermented Plant Extract SW on skin whitening and the maintenance of skin soundness

YFE AR SW (J\EFEM), DMEM K5k (4 7
A 7 A7), Medium254 55 Hb (Life Technologies),
FBS (Invitrogen), D-PBS (-) (HZ/K#EFE), 25 ¢
I-Trypsin/ 1 mmol/l-EDTA Solution (% 7 A 7 & 7 (),
0.05% Trypsin-EDTA (Life technologies), Penicillin-
streptomycin solution (77 7 4 7 A 7)), HMGS (Life
technologies), HuMedia-KG2 (7 7 & 7), A%
HEARIESE (FAHFA4TA7M), 7 AaLE v
(&1L 7 4V ARDEHEER), av Yk (FL74
L L FIEHISEER), 7L 7 F >~ (LKT Laboratories),
N-Acetyl-L-Cysteine (AN NAC; & 1 7 A v ARk
FAE@ED), 1-Phenyl-2-thiourea (DA T PTU; B L 7 A
L LHDGHIEEEY), 2% 9 = (SIGMA-ALDRICH),
NaOH (&7 A4V A RDEHIEEER), < v a—A
H%F v > > —+ (SIGMA-ALDRICH), L-DOPA (&
L7 AV ARDEHEERR), V vBTOKEAY T L (E
17 4V LZADEHEEEER), V v BKEZ AV YL (E
L7 A4V LARDEMEEEE), Erad—r vy 471
ELISA ((R=—% ), LZAXF ba—)L (SIGMA-
ALDRICH), N-Methyl-L-Serine (LA, X F L+
> ; SIGMA-ALDRICH), MitoTracker Mitochondrion-
Selective Probes (Invitrogen), F 7 ¥V U )L 7 )L —
T 87V U YA 78 S F (BLT MTT, SIGMA-
ALDRICH), F7 ¥ Ug> VYA (BT SDS; &
+ 7 4 v AR IEE), 2 mol/L Hydrochloric acid
(SIGMA-ALDRICH), Hoechist 33342 solution ((#R[Fl{~
{L2ASEHT), SPIDER-B Gal (R4 fL2ERFZE ),
HuMedia-KG2 (7 741 7), e7na vt by oL
BRYZEHK (SIGMA), @gfkE (FEL7 AL
L FIYEHISER)), FastLane Cell cDNA kit (QIAGEN),
SYBER Premix Ex Taq 5 mL (¥ % 734 4 (), Oligo
nucleotides (primers) (FASMAC), 24 %7 = )V 7L —
F (EER=7 74 FH),96 7 =)L 7L — b (greiner
Bio-one), EL Lamp, 8 W, UVLMS-38, 100 V (Analytik
Jena), UVX Radiometer (Analytik Jena), Radiometer
Sensor UVX-36, 365 nm (Analytik Jena), Light Cycler
96 system (Roche) ,

1. RS 4EEER

IE% e RS o R332, DMEM, 10%FBS,
1% PLEWECTH o, EHE I XT /794 DR
HilZ 1%HMGS I Medium254, 1EH & b R EAE
DOE L HuMedia-KG2 TH > 7z, TNl

37°C, 5% CO, &t N Ths#E L 7=, #ildz k9 2
B, 2.5 g/I-Trypsin/ 1 mmol/I-EDTA Solution % >
Tz 7 7 2 a2k o HEEL 72, HEEL Mgz 53
Hik & bicERy FTELEICKE L, ELrEE(4c,
1,000~1,400 rpm, 547) THIMEZBIXL, FFOGERER
Brih e 2 fE U, MIfRER & L CRE L 7,
) 6 I SW % Z 41 Z 41 0.00064%, 0.0032%,
0.08%, 04%, 2% £ X X 10% (wiv) &7 2% X9
W RRBRET M IR A - IR L 228, om0 (12,000
pm, 377) I CRBEEEZREL, Lilz iR
JE L 72 b D% FEEICH W,

FME% 1.0 x 10* cells/0.1 mL/well & 723 X 9 1
96 7 )L 7L — MITIEREL, CO, 4 v F aRXR—% —
(37°C, 5% CO,) T 1 HERGEHBICKY = Lh 68
BEREEERREL 2%, L YRR SW %
WU 2o SRR B L, X 5 72 G L
oo WEERTH, £V L oiE RERZREL,
100 pL DA REECHNE BHE SF %2 &R ic s L,
30 3 E 90 TR D T =L BIEDWOEE HIENE
450 nm, ZMPEE 660 nm) 7L — b+ Y =% —7T
HIE L, Wi & 1 RS 72 D OWROGEZ R % 5
U ARRIEE E U7z, BMTRELE, TEH b b ERHES
ffps s |, EHE b X5 29 A F233[E], IEHE
bR EHINEAS 4 B & L 7,

2. ATV ESIMFIEER

E#HE R XT3 A4 b 1% HMGS 7l Medium
254 BrHh (DUF, sBRRGHL L PR3 2) 2T 75
em® 7 7 A TEIRL, CO, A4 v F 2 _X—% —(37°C,
5% CO,) THi#E L 7o, RiHIsZHuE 1| HE 12T\,
e % kR 3 2 B2 005% ~ Y 7'~ /EDTA iR
ZHOWCHIlEZ 79 2 a0 #EEL 72, 80% 2 >
7Ty MICERE L RSO A BN L, GRS
FHW 72,

TV FETERTL SW DIRIENE 0.5%, 1% B & V2% (wiv)
ElL7z, T, —BNICEAMERDZ L b
TWw37Aa)Le Vg (008 mM), 27 g (0.16%
(W), 7LV 7F v (08% (wiv)), L-> AT A4
v (08% (wiv)) IZBWVWTHERZIT-> 72,

MBEIX, 4.5%x10" cells/0.5 mL/well & 72 % X 9 H5Hb
THBL, 2472V 7L — FIZFEREL %2, CO, A
¥ axX—=%—N (37°C, 5% CO,) T 1 HEk#E,
BB B VS NGB R H,  VAEVR IGRRRT Hh,  BE
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XFHE (400 pM PTU) W INERBRES L IC EHfa L 72, %
D% 3 HIRGE L, wst-8 I CAMIEEMIE Z 1T\,
xRS Z KD 72, RIZ, 0.05% Trypsin-EDTA
CHfiE 2 R L <l L, 120 pl @ 1IN NaOH A
% &% L 7288, 80°C TS5 A v Fa_—FL
TA T =itz fTo7:, X 7=V iiRE KOV X
TV ARY VY — FIEIR 100 uL % 96 7 =)L 7L —
MIZR L 728, WG (405nm) 2 7L — kY —%'—
THIE L, R AR L T 7 = ViBE2RE L,
st c# 2 2 & ©, WA S 72 h D X
7o vEAREREMN L 2, BfTREBIE s E Lk,

3. FOYF—EiMmFIFER

NP FETE SW % 50% £ 725 X H 1201 MY ¥
J#% buffer pH6.8 IZIAMRE L, BEEIKEZICA F vy 7K
WeELTHEHLE, avo®, 7LV7Fy, 7Aa
NVE VI, NACIZ100mM &% 2% k9201 MY
> £ buffer pH6 8 IZIAMREL A b v Z1AR & L CfEH
L7z, PTUIX100mM &7 5 X512 ¥ /) — )i
BIRL ALy 7RI E LT L 72,

Tt B L OAREETlE 96 7 =)L 7L — ki
40 puL O kB FE O e ERY) ' & 120 L @D 5 mM
L-DOPA (0.1 M YV i buffer pH6.8 IZVAfR) %Il Z
TRML, E5I240pL D=y > al—oiizkF
> F—+% (25 U/mL0.1IM Y [ buffer pH6.8 IZIAfi#)
ZUINE, RAIL 72, 37°C T 30 DHKIE S 271,
dopachrome Z£ i 5 % 490 nm D W CHIE L 72,
B E LCay P, 7AaLE Vg, 77
F v, PTU, NAC (W§nd 1mM) ZHHL, &
MR & LTFas F—EREMIGX 2 72,
Rt & U C A& BB B VR IR oD VA SR T 2 5
L7z, AUz sml e L7,

4. RS R s AR

1EH & b #HEZF M I (X DMEM, 10% FBS, 1%
Penicillin-Streptomycin Mixed Solution (LT, A
B4 2) 2HwT75em’ 7 7 A2 212K
L, CO, A4 v Fa~N—%— (37°C, 5% CO,) T
BRI E T 5 £ ORE L 2, Bk, il
% Trypsin-EDTA % H W C Rt L, fHAd% %z HlE
U 7e B BRI () L 72, BlJBRR%S b 1Z, DMEM,
1%FBS, 1% Penicillin-Streptomycin Mixed Solution %
M7z,
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T ) 56 W SW % 10% (w/v 100 mg/mL) & 7%
% K O ICEABRRG VAR - BEPR L 7212, Do
(12,000 rpm, 343) IS CAEMEWE ZREL, B
Z PEEIREE L 72 b 0 & ERRICH 72,

Srav P 7EEIOE Fay P PigtEHE
i, Pkl clx, MifdZ 1x10* cells/0.1 mL/
well &7 % X 9 HAFHICHHBL, 96 7 =L 7L —
FMICHEFEL 72, CO, A v F 2 X—%F —N (5% CO,,
37°C) 1 HIEG SR, #EBWEZHEM L 7 3aEs
HcER L 72, BEMR & U CIERIGAE L, S
EYEELT200 M 7 A2 )LE VB, 1 mM X F
NV ryEBLIR25uM L AXRT ba—LzHwi,
MfE X 7 HEEEE L SHEICH W 72, BB TR
B B &2 R L 7-%%, PBS ¢ 2 [nlflfie % ¥Ei, 1,000
545 L 72 Bafilomycin A1 % & $ Bk (100 pL/
well) ZIRM L, 6045, 37°CICTHRE#E L 7=, %
D%, SPIDER-P Gal working solution (1,000 fZ#H1),
5 ug/mL Hoechst 33342, 500 nM MitoTracker Red
CM-H2Xros % & ¢ iR BR K M I [E 2 (100 puL/well),
30 47, CO, 4 ¥ ¥ 2 X—%—H (5% CO,, 37°C)
TRIBZICTHK T 2V 6 R 2 2, PBS T2 [H]
Ve L 7o t%, FrcicalBssthamsme, <4 7u 7
L—bF Y —%—I2THY = )L DHROEIREME 2 JIE L
720 MIEW 1%, Hoechst 33342 (%) : 340 nm
(i) /461 nm (HGPHE) ; MitoTracker Red
CM-H2Xros (2 2> FVU 7) :579 nm (BhEHE)
/599 nm (H{Y6#E) . SPIDER-B Gal (ZALAif) -
520 nm (BHEEI%E) /550 nm (HOGHE) THh-o 7,
~F A RO HOGREIC X b fRiiiaEce B,
MitoTracker Red CM-H2Xros ¥ K& O} SPiDER-p Gal %%
BDOHOEIRIE Z ~F 2 MME TV L A 3OEE
PEHHLZ, ol bary Py 72 lET 3%
72812 0.5 mg/mL MTT % & tehs i @& (100 pL/
well) U 4 IRf[H] 37°C I TG 8 70, KIBZRIZH T =
JLIZ 100 L @ 0.01 M HC1 10%SDS Z#l, ZiRic
T 24 WG EE, MTT DRIV V'Y 2RI &
7o ZDO%, 7L — Y =¥ =12 TRILE GHIE R
$ 550 nm, ZMEPEE 660 nm) ZE L 72, RKirAl
Flxelmle L7,

1#a =7 vEdiliclx, Mz i12x10t
cells/0.3 mL/well & 72 % K 9 FEARRE M ¢ 8L L 48
Yz 7L — ML, CO, A vFa—F—
N (5% CO, 37°C) T 1 HRG#ER, #EYwHE~%z
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GOSN ER L 7o, BN E U TesmEk
Bakih, SEWE L L T200uM 7 A 2 )L E Vi,
ImMAF L) rELR25uM L ART Fa—)L
27z, 208, 3 HEEEL, & LiEzRIY
L CTHIZE £ T-80°C THRAEL 7z, & Lifho 2
7= VIREIZe ba s — % A4 7 1 ELISA kit
ZHWZ, ¥y PMEO 78 b a—VIchE o TR
EEFDO a7 = UVIREEZNENARAY VI —FD
WOGRE D> & B AR &2 fER U lIE L 7z, 84T RIEUE 6
[\ e L7z,

5. FREZHARIEIER

IEH & b 2 M I3 HuMedia-KG2 (BLF, &R
B E A9 %) 2T 75 em’ 7 7 A a2 LR
L, CO, A4 ¥¥ a~xX—%— (37°C, 5% CO,) T
SMAEBUCIET 2 FORFE L &, Mg
Trypsin-EDTA Z W Ciflfiidz 7 7 2 a5 #EE L,
AT B ) 7y v 2 IR IR Dy BT/l &
ML, T OVERBRES M AR 2 PR L e iR
ELTHEAL 72,

TEVIFE R SW % 10% (100 mg/mL) & 785 X9
W RRBRRTHLIC VSR - BEFR L 721, EOrBE (12,000
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O ZoREIE, BET I IBDBMBGY V0 H
GG L TWwE 2 LEZRBLTWwS, afiy
WERL7ZXIICH Y v EERICEHEE 2§ =
ZHoTWw3 I E kD, FElE (CFHTE 66.7 %)
EXEH CPHFIm 288 %) BT 204> Vi
Bl 7 2 7 A OH 5 v 8 7 BER O )R
%, Katsanos et al (35 L7, ZDER, HHET
S/MicaAf T ik 26% G L BAITH S v
VELEHEEOERED ERIFR o703, »u
ATy NBEEAET S BEATCIERED LA
R (FBHLT 0.038+0.007%/ IR¢ [, FEH% 0.056+0.008%/
W) 23hL oz Y,

ZTlE, uA T rREREREGAET I/ BEANL,
RN 7 LA VOUCEICHIRDBH 5 D> 2 L ax
=7 HBBEAEM L T s HAR NG R 2l CR¥YER
795%) lcuA v rEsRE 2% G673/ B
WM 2 B S 728 (6g/ H, 3 22HM) <TiF, Mk
T, OFROMIMIZED olzbod, TR
WEPLBRMEG T OZLIERO sk ok, L
L, EE) (LAY AL —=v 2200 /158
) PFABECIE TIRTGARES X CBHER & b i
HEOBIMN (OR:4.89) 23, Y 5472 Z & % Kim
etal IRHELTWB Y, Tabb, GHEN7LA
LDERBERTH 2V N a7 BEELL TWw 3
FHREC, v rESsRGA T I/ BEKIFE
WD EERT 7 L AN DEENRIEIA T3 TH %03,
HEEAMZ T2 2 LIk DR BASNS Z &
WRBEI NG, HAMEROEEICTEROMY T 74
A B AR~ D T SE B I & D iEE S
n, BEEBBT S 2 LS Twn Y, —7,
s L & ISV T 74 Fllao e L BT
FHAOT s LB ME IR TRE Y, Lal, 7
S BEFIORBIO b L EREICE W TH PN A
fif iz & b FAMER O FHEDEETH 5 2 LM X

New Food Industry (New Food Indust.) 2020 Vol.62 No.3 175



TLAINEZDTRE UTOREEHICTDONT

ns,

N7 LA VvEREICe A > rEER (42%)
GE7 S/ REKIZEIRL, S 51, e (b
PARY v ATER) 20 5 LI KD HAREORIN,
Z L THihoRmhse 2 b @HRE (HZtE 31K
&) ~oBITBHIFEINS,

3-2. FATFAY (ZVINVE) #AE

Tt (66125 %) 1T, RITA ¥ 27 H 20g
ZWEHERL L 2B fi & v % 7 B A BOm S o B
&, FEIGET (0.066+0.006%/ KifE) (gL <, #&
% 2 REEiE (0.082+0.009%/ WifE) & A E DR
ZRL, By rEAR (40%) 67 I/ BEH
3g HRMBHL & MR D & v % 7 B A G EER
T#H % Z k% Bukhari eral IZELTW3 Y, L
2L, fHE 4 R M OB BT b L
HMEICER > 7223, Fillo T REE a3 2 2 &
kb, EEHEM PN O Y o 7GR D
BN (0.093+0.007%/ W) 235388 & te,

7ZLAN65% (777 RHE 811 %, HEUH 78
%) 1, Iv77us4 % 30g H, 64 HM,
1 H 2[NS TEIL 72 & 2 5, BRI
RO o 7o, TR oA E O,
BIOH T2 6 DL W) BERE D A B D W D3,
ROSN I EBWEINTVLE Y, FaFsy
Y7V R MEMT S22k Dy oy ERGE
B, 10gkg RE / H5 6 14g/kg A/ HICHEM L
bbb 6T, BRAIROMMBED &k
Pofel EITHLT, AUFEESIEZ7LANV 624
WCRIUEETTLY 2 v bidEh %20 2 [m & fif L
2o ZORHE, I A2 TuTFA BHEHIE TR
(FEHLT 47 2kg, 6 H A% 48.5kg), B L OVEEERE
iid (appendicular lean mass) (FEHXHT 19.3kg , 6 4
H# 210kg) & bICHEORMZRD L,

Kim eral. 13 FL G Wi Bk BZ B (milk fat globule
membrane (MEGM)) % 1g/ H, 3 A EfEHHEE & &
ot (1 R o fi s ES) & SHTHRE &N 2
v AN A 1R, O 2 AT T) (2 & B EEEIREE OE
ZLAN) ~NOBITOREEZBE L7z, Z DRGE,
7 LA VIEER IO HBE T 57.6% £ 77 & Rt
D303% ICHBEL THRICEH W EZ2HELTw»
2%, Ld L, MFGM HBED ATl 281% & 7
7R REEL ORICHEZIZRD s o T,

176 New Food Industry (New Food Indust.) 2020 Vol.62 No.3

73 EREK L FEREIC 7 a T A K OB E S
FELs GEED L oftHDY, BidEEs X A
BOWINZ L7256 L7 LA VEE (HBERE~0O®
1) IR H 2 EF A5,

33 E2=ZD

s E & HITHD S 27 NVRT DB & 25%
EOET L, MiliEoZ bz &2k UEmED
KT T %, BEHGRPHIOET EHE > THITY
A7 EL 2D, BT X 2 EERERE - BEIFRREK
Tk D, OB ZEE &2 LERLED
WL %%, ENi#2ET 3 KD 12.1% 2 H -
BEEIAS DTV 2 Y,

E% VD REBETDOAILT T L DRI Z i
L, vy 5RG, BRENCEEZICO» DD 50
FThb, THIT, B IVDIFEETMEDE
Y IVDERBRIHET LI LICXDHY v
HERERIESE I L, /&, 21> L0MiE~D
WDiARZEMIE S, iE>T, €Y I~ DI
JIRFRICEBELREZTLD 5,

HA NSl (65 LA ) OBEBIIIIZEIC BT,
MmHEes v DEE (25- N1 Fr¥>E¥ v D)
(25 (OH) D) 1%, 9 28.5+0.5ng/mL, &M% 242
+4.9ng/mL CTLYED IR T I il L TR I
Vv, EFEFFICERE &b T 2 Y, 25 (OH) D
fiti 20ng/mL % JEHEMHICHH V3 &, ZNLUN O Bk
DN 4.8%, MEIX 17.7% T&H > 7z, 20ng/mL
DUF o2tz 2 0l Eoffic g LT, SfrdE
DT PR R 7 5 R OART 72 & B {RBERE (R
TR S, EFEKFHCEE 1 FE/ICE T 5 iEE
FEhsE (25.8% vs17.0%), HEEIMI% (1713 [F] vs1 4
£150) WEEEZLoTHOVI EPHEINT
Wz Y, HUEESD I L—T1E, ZOLR% 1
FERLEBAATE L 724558, 20ng/mL BLT O #f1X 25ng/
mL I Hi U TSR % (OR :1.40), # K VA
FHFRIE (OR: 147) EHITHEHLI EEZWEL T
w3,

25 OH) DfE 7L ANFELIETLI7LANLED
B2, Pabst er al. (3 ¥4 75.6 18D B L&
ICDOWTHE L 72, ZDfEHE, 25 (OH) D fifi 15ng/
mL LN 2 2 M fE I L 2 B¥ @ OR &, 15 ~ <20ng/
mL T 0.52, 20 ~ <30ng/mL T 0.55, 30ng/mL L4
ET0RETLANELEZF L 7L A NVDERE



TLAINEZDTRE UTOREEHICTONT

B 7w b, B XY, 30ng/mL P EoEERE X
15ng/mL DUT OARAEREIC Hel L C, Fried CHS & #E
DRI, TEARIRENME T ), THATHEERT) ©
EHHICEYT2H5 3 o2 L 2HE L TW
2V, WL 2N — 7D Vogt et al. 1¥IE7 L A LS
FD 29 EMOBIFHEDFER, 15ng/mL LU DK
EHED 30ng/mL DL Lo EERCNT 2 7L 7L 4
VDEWHORIE 243, 7LANVFELIETTLT7L AL
DEWOR 253 THEDEMEPIRD L N/IHD
D, 7 LA INVHMOEAR OR (£ 2.63 & HETIEH
ZREEEFEDSNLr-7, TOERLE L
TEFBDO V% HIF TS, 51T, 15ng/mL
DUF OASMEREDIETHRIZ 49 f5E 2 E 2R L T
W3, T E ORYEM: 12DV T Shardell et al. 13,
65 i LA L OISR o 3 F OB A I T, 7
L A IVEICE 1T D 20ng/mL BL T OARAERED FE 3K
X 352%, FEHERETIE 347 % EED S R DITK
LT, 7L 7 LA ILVOMRMERETIE 14.1%, SERFD
52% EERICEL L7 LA VDB TOIRED
DEPEZIEREL Twa Y,

Y v DY 7YXy MBI SRS OEE T
B B RIS B I D\ C o RICE LT, 2003 4
Latham at al. DR L E 2 —Ic BT TR
SN LIEE T o N T oY, 208,
Broe et al I AR EIHHFICEY S DY 7Y X
Y b5 HBHERL ZHEORE Y 2 71X, 75% W
PEBIEERBELTLE Y, L L, HiER

HDHVIET7 LA INEIE 2R E L 7 ABREGE
AR OMET L 7285137 C SR DA E E N 5,

Ebbic
b AN 2l cd D HENZ PRI
AR I A > TE D A DEH DT> T
%, 75 %L EOERE O 10% ZH KN 7 L A4 D
REEICH D, 7L 7L ANIEK40% £ ENT 3,
7 LA IVITE L HA LT E B @EREED I AL
EL, BEYRNMAICKD, HO@ERIREBICRES &
V) HEESE ENTWw R o, BENICHERL, L
MBERENAT S EDPEETH S, MEHItEE
MBS T DR T DS BRI 7 L A L DK E B
Thb, ZOFRESCHNOKT %2 547 - BE)
B (BgpE) ZHERFd 2720121k, HXDOBHED»S
DEE v o 7 BB & [FIRF 1238 B 0 S# B O Of F 232
HTHD, LYY XAV ME2EDTREEUD
SEERED, BRI 7 LA LVDOIEHD A% 5T T
ORI D 2 2 LD, L OMETRD 5NT W
5, 7LANIZEENT7 LA NLDRE S TR - D
7 LA VB XA 7 LA V2 ET LR
BTHD A7 LA LD EIND I EICkD,
THEE) - BEIFEEE D SGE S AUTREIRIY I (S SN 3]
BEE R DA 7L AN, 21T, HET3 L
2 RAIBRREAR T O PRAIC X 2K/ - DEEY (G2
ﬂ)7v4w@,%h%h%ﬁéhf@%@@é&
EHRBEND Z LI N S,

New Food Industry (New Food Indust.) 2020 Vol.62 No.3 177



TLAINEZDTRE UTOREEHICTDONT

SEH
1. fE#HiF . https:/1post.jp/3120
2. WBEEMETE S — o= ) NIHEST http://www.stat.go.jp/data/jinsui/pdf/201911 .pdf
3. IR © SRR 29 SRR S 1= https://www8.cao.go.jp/kourei/whitepaper/index-w.html
4, EEFHEABREER @ AL QBRI D\ T 2016. http:/wwwS cao.go.jp/keizaishimon/kaigi/special/reform/wg1/280323/shiryoud .pdf
5. JRAGHEIA ¢ PR 28 A E R A TR BRSSO MEDL. I R AR TR EEEF AT 2017. http://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/

Y xS

10.
11.
12,
13.

14,

15.
16,

17.

18.

20,
21.
22,
23.

24,
25,

26,

217.
28,

29,
30.

31.

32.

33,

34,

35.

k-tyosal6/index.html

FIF I MRETE - 7 LA VRS A F 2018 ML 74 7 - YA v AL WA 2018.

PLARZTBENA K IA AERBRE YL AR TBRIA F T4V 2017THL 747 - 54 v AR H 5 2017,
Fried LP, Tagen CM, Walston J, et al.: Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci. 56: M146-156, 2017.
Satake S, Shimokata H, Senda K , et al.: Validity of total Kihon Checklist score for predicting the incidence of 3-year dependency and
mortality in a community-dwelling older population. J Am Med Dir Assoc. 18: 552, ¢1-6,2017.

Makizako H, Shimada H, Tsutsumimoto K, et al.: Social frailty in community-dwelling older adults as a risk factor for disability. J Am
Med Dir Assoc. 16: 1003, e1007-1011, 2015.

Teo N, Gao Q, Nyunt MSZ, et al.: Social frailty and functional disability: findings from the Singapore longitudinal aging studies. J Am
Med Dir Assoc. 18: e13-19,2017.

Kojima G, lliffe S, Taniguchi Y, et al.: Prevalence of frailty in Japan: a systematic review and meta-analysis. J Epidemiol. 27: 343-353.2017.
Kojima G. Prevalence of Frailty in Nursing Homes: a systematic review and meta-analysis. J Am Med Dir Assoc. 16: 940-945,2015.
Collard RM, Boter H, Schoevers RA, Oude Voshaar RC.: Prevalence of frailty in community-dwelling older persons: a systematic
review. J Am Geriatr Soc. 60: 1487-1492,2012 .

Shimada H, Makizako H, Lee S, et al.: Impact of cognitive frailty on daily activities in older persons. J Nutr Health Aging. 20: 729-735,2016.
Roppolo M, Mulasso A, Rabaglietti E.: Cognitive frailty in Italian community-dwelling older adults: prevalence rate and its association
with disability. J Nutr Health Aging. 21: 631 -636,2017.

Makizako H, Shimada H, Doi T, et al.: Impact of physical frailty on disability in community-dwelling older adults: a prospective cohort
study. BMI Open. 5: e008462,2015.

Vermeiren S, Vella-Azzopardi R, Beckwee D, et al.: Frailty and the prediction of Negative Health Outcomes: A Meta—Analysis. J Am
Med Dir Assoc.17: 1163. el- 1163.¢e17,2016.

. Kojima G, Taniguchi Y, Iliffe, et al.: Frailty as a predictor of Alzheimer disease, vascular dementia and all dementia among community-

dwelling older people: a systematic review and meta-analysis. J Am Med Dir Assoc. 17: 881-888,2016.

HpEHB : T7 VA VDA, FiFEFHlE, bR p24 -30,2018.

IR @ 526 2Dl & 2> 6 B R OUEESE, F 4 T34 FRASHEFELT. p2-3, 2009.

Lexell J, Taylor CC, Sjostrom M.: What is the cause of the ageing atrophy ? Total number, size, and population of different fiber types

studied in whole vastus lateralis muscle from 15- to 83-year-old-men. J Neurol Sci. 84: 275 -294, 1988.

IHEBA Gt - PV a X2 7 OERZ BE T 5 R E - NERICER L<—. FORE 64: 461-

472,2015.

HINFR : S D@ E 06 A BRWORELE, F 4 7354 FRRSHFEST. p 113 ,2009.

JE A4 7 @4 0 T H AR A o £ S O HE (2015 BiC) SR E ST 2 3R 25 3 https://www.mhlw.go jp/file/05-Shingikai-10901000-

Kenkoukyoku-Soumuka/0000042630.pdf

Kobayashi S, Asakura K, Suga H, et al.: High protein intake is associated with low prevalence of frailty among old Japanese women: a

multicenter cross-sectional study. Nutr J. 12: 164, 2013.

Chenoff R.: Protein and old adults. J Am Coll Nutr. 23 (suppl): 627s-630s, 2004.

Campbell WW, Trappe TA, Wolfe RR, Evans WJ.: The recommended dietary allowance for protein may not be adequate for older

people to maintain skeletal muscle. J Gerontol Med Sci. 56 A: M373-380, 2001.

Evance WJ.: Protein nutrition, exercise and aging. J Am Coll Nutr. 23 (suppl ): 601S-609S, 2004.

Dreyer HC, Volpi E.: Role of protein and amino acids in pathophysiology and treatment of sarcopenia. J Am Coll Nutr 24 (suppl): 140

S—1458S,2005.

Houston DK, Nicklas BJ, Ding J, et al.: Dietary protein intake is associated with lean mass change in older, community-dwelling

adults: the health, aging, and body composition (Heath ABC) study. Am J Cln Nutr. 87: 150-155, 2008.

Beasley JM, LaCrok AZ, Neuhouser ML, et al.: Protein intake and incident frailty in the women’s health initiative observation study. J

AM Geriatr Soc. 58: 1063 -1071 ,2010.

Bauer J, Biolo G, Cederholm T, et al.: Evidence-based recommendations for optimal dietary protein intake in older people: A position

paper from the PROT—AGE Study Group. J Am Med Dir Assoc. 14: 542 -559, 2013.

Tarnopolsky MA, Atkinson SA, MacDougall JD, et al.: Evaluation of protein requirements for trained strength athletes. J Appl Physiol.

73: 1986-1995, 1992.

FHEAREE, MEAKET., HMES, fh: 7054 370X FPPABHEBERTAY — D L —= Vv 7RIRICE 2
B HAZ R — 7 RAEPIARE. 6:18-27,2013.

178 New Food Industry (New Food Indust.) 2020 Vol.62 No.3



TLAINEZDTRE UTOREEHICTONT

36.

37.

38.

39.
40.

41,

42,

43,

44,

45.

46.

47.

48.

49,

50.

51.

52,

53,

54,

55.

Moore DR, Churchward-Venne TA, Witard O, et al.: Protein ingestion to stimulate myofibrillar protein synthesis requires greater
relative protein intakes in healthy older versus younger men. J Gerontol A Biol Sci Med Sci.70: 57-62,2015.

Yamaguchi M, Yamada Y, Nanri H, et al.: Association between the frequency of protein-rich food intakes and Kihon-Cheklist frailty
indices in older Japanese adults: The Kyoto-Kameoka Study. Nutrients 84; doi: 10. 3390 /nu 10010084, 2018.

Pennings B, Boirie Y, Senden JMG, et al.: Whey protein stimulates postprandial muscle protein acceleration more effectively than do
casein and casein hydrolysate in adult men. Am J Clin Nutr. 93: 997 -1005, 2011.

Egerman MA and Glass DJ.: Signaling pathways controlling skeletal muscle mass. Crit Rev Biochem Mol Biol. 49: 59-68,2014.

Volpi E, Kobayashi H, Sheffield-Moore M, et al.: Essential amino acids are primarily responsible for the amino acid stimulation of
muscle protein anabolism in healthy elderly adults. Am J Clin Nutr. 78: 250-258, 2003.

Katosanos CS, Kobayashi H, Sheffield-Moore M, et al.: A high proportion of leucine is required for optimal stimulation of the rate of
muscle protein synthesis by essential amino acids in the elderly. Am J Physiol Endocrin Metab. 291: E381 -387, 2006.

Kim HK, Suzuki T, Saito K, et al.: Effects of exercise and amino acid supplementation on body composition and physical function in
community-dwelling elderly Japanese sarcopenic women: a randomized controlled trial. J Am Geriat Soc. 60: 16 -23,2012.

HTHE— © AR =V BIGIC A T#EEIER - A(02e MORES. TR p49-60, 2011.

Howke TJ, and Garry DJ. Myogenic satellite cells: physiology in molecular biology. J Appl Physio. 91: 534- 551, 2001.

Bukhari SS, Phillips BE, Wilkinson DJ, et al.: Intake of low-dose leucine-rich essential amino acids stimulates muscle anabolism
equivalently to bolus whey protein in older women at rest and after exercise. Am J Physiol Endocrinol Metab. 308: E1056-1065, 2015.
Tieland M, van de Rest O, Dirks ML, et al.: Protein supplementation improves physical performance in frail elderly people: a
randomized, double-blind, placebo-controlled trial. J Am Med Dir Assoc. 13: 720 -726,2012.

Tieland M, Dirks ML, van der Zwaluw N, et al.: Protein supplementation increases muscle mass gain during prolonged resistance-type
exercise training in frail people: a randomized, double-blind, placebo-controlled trial. J Am Med Dir Assoc.13: 713 -719,2012.

Kim H, Suzuki T, Kim M, et al.: Effects of exercise and milk fat globule membrane (MFGM) supplementation on body composition
physical function, and hematological parameters in community-dwelling frail Japanese women: a randomized double blind, placebo-
controlled, follow-up . Plos One. 10: e0116256, 2015.

Suzuki T, Kwon J, Kim H, et al.: Low serum 25-hydroxyvitamin D levels associated with falls in Japanese community-dwelling
elderly. J Bone Miner Res.23: 1309 -1317, 2008.

Shimizu Y, Kim H, Yoshida H, et al.: Serum 25-hydroxyvitamin D level and risk of falls in Japanese community- dwelling elderly
women: a 1-year follow up study. Osteoporos Int. 26: 2185 -2192, 2015.

Pabst G, Zimmermann AK, Huth C, ef al.: Association of low 25 —hydroxyvitamin D levels with frailty syndrome in an aged
population: Results from the KORA-age Ausburg study. J Nutr Health Aging.19: 258 -264,2015.

Vogt S, Decke S, de las Heras Gala T, et al.: Prospective association of vitamin D with frailty status and all-cause mortality in older
adults: Results from the KORA-Age Study. Prevent Med. 73: 40-46,2015.

Shardell M, D’ Adamo C, Alley DE, et al.: Serum 25-hydroxyvitamin D, transitions between frailty states, and mortality in older adults:
the Invecchiare in Chanti Study. J Am Geriatr Soc. 60: 256-264,2012.

Latham NK, Anderson CS, Reid IR. Effects of Vitamin D supplementation on strength physical performance and falls in older person: a
systematic review. J Am Geiatr Soc 51: 1219-1226, 2003.

Broe KE, Chen TC, Weinberg J, et al.: A high dose of Vitamin D reduces the risk of falls in nursing home residents. a randomized,
multiple-dose study. J Am Geriatr Soc. 55: 234-239, 2007.

New Food Industry (New Food Indust.) 2020 Vol.62 No.3 179



480 X—VEOKEN ! [ B
ERFE—ANEHEE! 1S A
F-AREOLME | T 2
A
7

F— RAAZEDIRR SRS ! »s
AR L TR RR %z
Co<KWEELIT

R AR REID s o P
;—E*ﬂj@?—x\ﬁﬁ:}% | :.‘Pig "rlé)\ (T35 JE rr(fs_ziw_.f] -‘M

|

A

PDFRER W& W& | aks

HollEHEAEIIR %E

IXIT7FPAFET | x
£ Mow » N "ﬂ

WB5KR /496—Y ; Joe W

W e (Atk4,000/3+%1) i sEReTRE

BT IXITFPA

5oUaT10g 9509 AIesodUuraluo) Ul

;E"‘%a:—zﬁ E;ﬁ ©0000000000000000000000000000000000000 im
1. F—XOEE. BXl. MESLVEE 4 F— DA =
11 F—XO@EEEE xa T 41 F—ZOMIEEE AN AR
12 F—X0BXL WL BfE 42 —RHsHe BE WX HER
13 F—ZXOREE B R EE 43 TR we ox B R
14 BROF—IDERE - GHALEE FE DA 44 Syimpe wiE - B &S
45 F—ZERIAICEENE S NI EORERS 8 — X
2. F—ZADERERIS xB % 53
21 AoRsHE BE 5 &3
22 FoZEEORATO— W Lk 5. RIAEY>DEEF A g2z
23 SMERY—5— DR @K 51 FoXRIACTOBAMBEEN Th X 8 F E
24 FEVVICEZRAMIE FABRE HE —% 25
25 F—Z DM H A 5.2 fketEor U T B E i
5.3 MR T BRIE NE=RE GO

3. F—XOBELSERKIMTE FAEETE
3.1 YU—LF—X B B= 6. F—XDEFE & MM ERE
32 TYVrLSF—X mh mk 6.1 F—XDIRESE L FTIH AR -
33 AyF—YF—X = 6.2 F—XDHNEEE I#E 5
3.4 BEREF—X M
35 FEYVERABORR ER BT 7. ERFDF—XZF
36 JOEZRF—X g ThiE 7.0 F—RUSEIROLE L s mE ®
3.7 F—ZXOEER {e R AR S 7.2 SEREDF — KBS i fE%
38 F—XWEOHLEE 0E s— 73 HLWSA TOMEMF —XOBR  BE KB

—" 7.4 25 —5 —IBEICH 1 B BRETFEE L EHONA

R B ek m—

BRULH - BEWEES, [— : =
USRI =5 042-312-0836  FAX:042-312-0845 |k g iCiE

180 New Food Industry (New Food Indust.) 2020 Vol.62 No.3




HRER

HEOOF DA )L AR ICNT T S
BRHHER & BRI ESE

M %2 (Li Xiao)’

Key Words: Hiffiam -7 4 )L A, COVID-19, &4, SARS-CoV-2, Hijjd

FU®IC

2019 4 12 H2 6, HhEORECHA L 7 FHa
T 7 AV RABGGEIZ R IR % v, 21 oK
FEESHOTHRETIIAR Y, mEZIZICD LT B
B R i E %2 AT L 72, BIRERL (2020 4E 2
H17 H) <hEOBRGEHEL 7 AU E (hEDS
DIEGE DY 693 N), FEEHY 1700 At (PEIDIAED
BAEH 4 N), Taud 2002 4F 11 H~ 2003 47 HiC
VAT L 7o B SN IRERRE e (SARS) D &S
#8096 N\ EALER 774 N2 HE A T2,

HATH BEEBPHR Mo 414 A (Z 0 —X
MEREED) I ko7, RICZV—AMMyY A Y E
YR v RGOl E R B 355 A
(2020 4 2 H 17 HBIfE) bER SN, EXZHEIC
motz, Filan 7 AL ABGEEDFIELR,
E, 7»xXV4, FAVESKEOWE T V— 78 A
MO L EFHLL, THEOEZREEGERD 5 I
Ol TEBHEIA NI v 2RET L, Hiflan )
7 A OV ASEGRE S U CVEIE R AT R e B SE DS
2\, ZRUSH LT, HEOERBLS TSR
I & IR RIF R AIREZ R T 2 LMBE I N,

TEF D RMAEEABRPETCRES L L T#HO T
W % HRE D K T H RCRE R R R 1 R & 1S
il a v+ 7 4 VAR ELBEN Y BTy
75 WKL 72, KEiciEsiman -7 1 L A&
YURE IR 2Tl R, 8 X O E o KB T
WA X BIERTIEIC O W CHIH T 5,

1. REE

Fillav o A4 L ZAERHE (COVID-19) DR
iz, = _Xm—7"RNA 7 A )L AT, International
Committee on Taxonomyof Viruses (ICTV) 12 X D
SARS-CoV-2 (FHE AMEMFREEREE 2 2 -7 A v
A 2) Lt Iz, SARS-CoV-2 (BN H %
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WOSERER X O 4 BB S HW TP La— Lo k5
BEVDIOLINIE L SND X)o7,
ZOFERIE, TIVAF =D T, &t
LTED 7L AT A FEEHML7ZWERIEE T D523
WEORWHE TV — I —LBEROWMPELBE -
TWwaZEtrzERLTWVE EESNT,

2-3. pH

AT L 7R 2 B D B\ 72 B8 10g 127K 50mL %
MATHEY FA X LIEB L 7212, Z DIEKD pH
ZWE L 72, pH I, WRMENIE T 2 HTOKY) D GRS
TIE 602 TH D IEITIAAHBDOREIZHE> TET
L, 1BERBBICIEEX 581, sBaX 577 £ 0,
AR X DM D DAE A %2 7R L 72535 6 % ICIZ ED
5% 570 Lo (E3),

2-4. BHEEE
BRI, R OBEEE & PRI S X ORI & o

3 BRE%E

HELE

F— XBERDBRDIRE GLHLSHE
4 J@FEE1§ PHSHE
2
B¥EE IFELE

F—RBRDOBRDIBE

— AR

pH

BRISIIET e BB D EREFTE

-0 YR
—— HERK

58

5.7

5.6

55

ZmEH (B)

3 BKMRISEIFTEEED pH DE(L

THBEAXINZOWETE Z % pH DETIE 7 S
JBeAERBOERE T EI NS, ZITHE
DURIETE T D pH DK F DEK % B 3 7= b G R
ZWPE L 7o, WEE, HASTEL 2D o Z2ilk L
L7,

B 0.5g 127K 20mL il Z TH&E L 7% 0.1M 7K
BB+ U 7L TpHD 821272 % F THME L 7=,
ARSI X FLIEIAEE & L 72, AR EIZIEAAH
BB L, pH O & I12I1EEE L T
Wiz, 1S 100g & 72 D IR X AY 227mg,
B XA 243mg & LB 2> & B IX D 5 3% <
2o THE Y EBRMMZEL CTEODEAZ R L7,
R 2 B[R & 6 BRI TIETHEIX 233mg, 265mg
RERX Tl 252mg, 284mg & & D HEZE (p<0.05)
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BRBOEREZHMEI sz nL X2 (7

5 350 - —]
> > 2| TR EA O
53% — _ LRV AF) OFAMEECEERNC N T 2 BE5H
> T 1 BIUOEBRESRICX>Th 63N
£ 250 T T ]
E LEZ 5N,
@ 200
£ 150 || emter = )T b
& 2-5. BT S /EEE S KUERR
£
MT%** SRS T Ok E S X 0 R,
% 50 MK DOMRICL B 5 R HEDORE
T o ] . " . FOESTFIck2bn 3T w3 Y,
BEEE GB) B XRE FICHEMTY I ) BEEZOMBKENIEL
Tp<005S peveers o, BIEICIE, BEAREEZMRL 2 b 0 &R E

X4 HMBITRTEROAREENE (ILEHRE)

L7z, Kl 1g 12K 10mL MA S €2 F A
AL, WwEElieadbET25mL &L,

5 0 * : 5000rpm T 20 SR LR 1710 LD 5
S 4000 ; : o Ti YRV REEL 2, PTC-7 2 ) B
33%0 ml (7 7 B ORI S IR S £ 007 0
o | ‘ RELAR 2 JSE U 7o, 7 S/ MR RGEEE T <
8 2000 J R, A B B R I B BN
;\’\’ L CWwiz, ARSI 100g H 72 H IR IX
ﬁ]mo 2120mg, FERIX 2771mg & SUIK 5
0 ] . y : SHEEE L, Z0%b 6 M Tl 7
EEES GB) - T BEIPIEE (p<0.05) 28I L Twiz (H
* 1 p<0.05 S 5),
M5 SKEICETEBOEMT S / BEOE CORRDPE, TLARY A FRMA TR

BRI (H4),

yualL 7 XX AL, FUREE & RSN % i
BIOEBERESE Y B oo 5T
%, WRMNE, Bk, FLRRR RS & oM
BN Lo TCT v Ty NIV EBR I, T
7 PR SRR & L CRLIREE DS L R o
pH 23 T30 FEREDSAEE L2 WIRAE & 72 b FEEEA
EASEITT 2 L &N T w3,

IN6DT L5, SIEWREIED pH K T D IERK

BRIX Tk Y v 8 2D RDIF  HEfT Ll
WE7 S VBRPERICEM LI BT 7 AF*—D
XD E 7)) — S =R BEROBMBR B E 2
TR EEZ onT, BN A T 2 7 BEHRGERE
72 BICIE, 2N FIED D b THES ), THEESR ),
MR D3 DI % 2 L3 TEZ DM EIE
RS ORICEE T LEZ2 o (R, 22T
Rz EL2 DT 2 7 BOW 3 FBEICKS L, BWSR
TIMREHRRT I BEADETHIEL 2,
ZOREHE, EITIAAHBORBIZENT 2 /8

D12 ERBOLEKICEZ2bDTHD, HEEXD TR ZLL, BWREHWKR? S VBOEH
=1 R = /OB
R HERR EERR
TANSEUEE 753 RlAZr TIbFzZv TS
JIVZZ VB g TRNTGEY ERFIV N >
JalJy JIVRIY aAvaAavr Favv
v a1 AFY
o> cN)TF T
AFAZY
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mm

Q1
o
o

N
o
(@]

w
o
o

EBRR - HERR

7 /BEEE (mg/100g)
N
o
o

#iEEY (B

DNEX B HRBX -o- WRX —e—

X6
BRDOE(L

@ ErHEAPAS N (K6), MEXTIX
1EM#BOEHFIZ 42% TEHRIZ 100g H 72D
70.3mg, 8 M 6.2% T 152mg (2K L T, FERIX
T 1 EIC 8.7%, 222mg, 8 M # I 11.9%,
425mg & 73 ) EEEIRZ & B L THEZ (p<0.05)
BHoNT (B6), R, X DEIE I,
R & HIRDYH < FEWREE & L TOWR2RC 25>
TWw3 LRI S N7,

2-6. 7OF77—HiEH

UEAG L 7RI o bk (pH6.0) 71 T 7 — R iE
LigtE (pH30) 7T 7 —RiEEAWE L 2, )
FHE, SURHRIURICH D B\ 72 BR0G & SRR R %2
MZTHSTT D DR LmbDoric X b 1ig &g
ROPV T TRBICIZ S SISk E N A TR L PR
DTHEL 72 RIS IZEO TER, »lEZ2{TVWZD 5
MR —WHENT L BRI & L 7o, ks X Otk
7a 77 —LIEEOMIE L, FHEA Z HTRICR S
N7z ik % LI R ORI 2 10 472> 5 60 47

* 1 p<0.05
HERX
BRBIEITREBOES®R - HKRRT7 I /BOZSEELE

o HICHZELMEL 2. Thbb, 15% IV
w2 NEA VIR (pH6O %713 30) % ILH
18l £ LT 30°CT 60 SRS S E A b Y
g nummTERIC T = —LREE MR
wo§ X, Z D OoD660nm fHd 5 F 1> v
. % DEREZ RO 70T 7 —EiEEE R L,
W 15 1734 & Bl fh I O R Ig o BTG M 2 100%

o & LLEIERLLTRLE,
ZOfER, BE v T 7 —EiEEE, 52

BRXRICOZEIZIEE A E R S - hiEE
L oI B W T EBRBIRFICRE RiEED
KR EARNEro7 (F2), LoLiy
o AR DilERE 7 2 R TIEEAERIX D 503
EARABEVS S ERPIMZE L TEREERA L L,
BRI FRFE T 2 W Bk o, e T 7 —+
DEEMWEDE Y L REEREINTEY Z N
S5DFERE -, T, WHOBMEICHNRKT 2
rasF7—XE, EMTEAAECE»S T I
DEHERIZIZEAERL, RFF¥ =R 70T
T—EDERL 7R F PIERILCT 2 /et
KT BECIMEY BH 2, CNSEDI LS T
LRZ A FORMIC L 0T S/ Ba2 LRt 5
R (R F5 =) DIHE RN S 17z A EEE
DRI NIz,

3. BHEMERDICEZZHE

RO DOFEWEE ML, FEHAR OB CENE
M7 ERe R 2 S BB T %5 2 E 3B & 2T
BoTW3 Y 2 DR ORI E T i AR
Rtk o —2icm i B bEA» ST o h, 20
W E L Lz £=r, AV 758y, %
S)A4Yy, razza—i, RFFF, 23-
E PR EHEE, s-EFuxs vy (484 v,
-t Fuxo7r =254 VEXRENRIEN
THROLIEEZRT LI NTw3 ", 220U

X2 KOIO7F7—EEEDOERESR
RERRE
BE7O077—€ (pH30) HEFO077—+ (pH6.0)
(%) (%)

X FHERX FERX R
0 100.0 100.0 100.0 100.0
1 95.0 934 95.0 952
2 953 95.0 952 94.6
4 94.8 95.5 94.5 952
6 99.5 97.6 94.8 959
8 99.4 98.5 972 97.9

JE§ D UKW \F D FE K DB THEL % L
EIN LYK 7 7Y arvRiey 758
v (ALY, FE2RATAY) EXT 4
ProEeEaRE X ORKEN & 2 0Pl kg
WrRHE L7z, £/, 77V avRILY 75
R DTIRIC X 2 EBYTH B 72 A
LRI D B- v as ¥ —EiEHiconT
HWE L 72,
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3-1. XKEAMYVITRVDEE

REAY 7 7R E, RIEFETIEPINS L v
BCbE (R CTH 253, FElhEfE ciko p- 7 v ay
F =X & BRI L > TRINE TV T o
VavHEERT S EINT V5, 2 2 CRUBEHAR
AVIIRYDILD Y, FZRAFY, JYTFv
EZDOT7 7YV avRIALY T IR THDLTAEA v
Y, FEZATA Y, TVSTAVORERSH EITo &
Too W, BESZERL 72 b ozilk e L7,

AV 7 7R OMEL, BRI X % AOAC
WRBEE Y 2w, Tabb, §500mg K
L 7= 30kHZ 80% %X % /7 — )L 16mL % Ml 2 65°C T 2
WERIA U 72, i isokigb - v v v o7 Ak
LER L 7-1%, BEEECHRAL EAR L Z DR D —
T % a0y U B A HPLC 3BT icfit L 7z, HPLC
IHTiE, Agilent Technologies1220 % fiivy, 4 J A%
TSKgel ODS-80Ts M 4.6x160mm (TOSOH) 7% fifi
MU 7z, BRI, GURBE AR 1opL, i ImL/

200.0 * 20.0
~~ O\ ,87
8 150.0 > 150 8
S —
= S
o £
£ 1000 _ 100 ~

PN
A
P 5
¥ 500 50 ¢
° n
0.0 L 0.0
1 2 4 6
BEE GE) *: p<0.05
B A LA URBR o1 Y VUHEBK
By VEBR —e ¥ Y VERK
K7 BRRICEITREBODAAIEF1E1 2 DEEE(L
300.0 300

O\\\‘\
[@)] o
(@) o
S 2000 —mh 200 =
3 2
\-E/ N2
A Q
N 100.0 100 |1
ﬁ X
|

0.0 0.0
1 2 4 6

REEE (8)
B ZRATFA VRBR o S ZZAF UREBKX
BT ATAVEBR —— F-AFVERK
X8 KIGEIIIERBDT _AFVETF_AT A DEEZE(L
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9, A7 L 25°C, fEHiEE 260nm,
b= UL 3% XY ) =)L, 05%BERED 75
v hAEHELT,
Fu, TV FUrBEINYAEAL Y, TZATA Y,
7V TA R,

FERD 77 71%, 2N ZTNORFHARIA Y 7 7 8
LTV aYRIAY 75RO LMD
RiEfbz2 £ L7z, JUTF TV TA4ET
7)) a Vv ERIBE TN TE R VLI NH B 7
DFENFE fo, FEERHIRZ 8 L CE AR HEoFH
WP LECHE AL ) 7 S Ry A L7 2 a v Hl
AV 7I7RyBEMLZ (K7, K8),

T4 XA 0, FEERIAR TR Z 5, SEX T
100g & 7= » 1 M # 8.7mg, 2 [ # 11.6mg, 4
R 14.0mg, 6 17.5mg,
10.2mg, 13.1mg, 16.6mg, 172mg & iF FIA & 438
Mg EcEmoDEmE 22D, &I 4EMEBICE
TIFHEAE (p<0.05) DAS NI,

10 ~50% 7

THEIE, YA Py, =R

— 7R X T

FZATA VU, FEEBIR R 2 e, A
IAIX ¢ 100g 7= D 1@ 11.9mg, 2 EME
14.7mg, 4HEHEHE 17.5mg &%, —J7aBRX
TlE 12.3mg, 15.4mg, 182mg EFHEEITAS
N7 7o 7o DIFEBIR 238 L CE o O &
ol (K8), FHAELT7L Ay A
FZ2WN L 7ilBEX D703 7 7)) a v /jl4 Y
770y (FAXA Y, T=ATA V) &2
%o iz,

3-2. B-JIbavE—EiEkE

WA L 72RO B- Va8 —eiEE Y %
WIE L 7z BURHEREUR I HL D B v 72 BRI 20
ZERILL, FLEKCHEW: L 721%, 7K 200mL %
Iz T2 R 2 T s L B, RIS %
—MZEHT LR R & L 72, HH 0.024M
p-=tuB7=z=VPBD-FVars /K
0.025mL, 0.2M P % #% & % (pH4.5) 0.5mL,
P R 0.25mL DIRATR % 40°C T R
A vFax—varLiz% 0mL%Z LD
0.IM FREEF b U 7 A 49mL %2 30 L CTRIG
RIS, KIGTERSI L p- =T
07 x/—)VOWINE (400nm) %ZHIE L 72,
fadlE, A BRI O URIG O BEE TG 2
100% & LIERFEERE L TEL AL, HHEX T,
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g 110
100 - o
L T
%’_Sl O \o
H Bhan o NN
’H,_E[ 90 O==mmm o)
i)
1 80
Rl
N
oo o WK
> 60 —o— HERX
@ 0 1 2 4 6

BRBEH (B)
9 BRMBD B- JILIY F—EEEDIRGFE

BB IETE AR 95% L 72 0 6 RIS
88% EIRAZITART L7z, sBIXTlE, 46M#EE T
WEEZ MR L Q32 DL TSI 63
MBI TG R TR 95% L o7 (K9),
TZLARYA REHFEMLKRED B- 7 Las ¥ —
EIEME ARG X b BRI Cwend 48
BT PICTRDhd %, -7 Vvavy—+
X, ECBEERLA Y 7 5 R VK e o RIEY 7 v
A=A Ko TIEHEHERE 2% 2 L23HS i
moTWw3, ol (2-4. BHEEE) CbH B XD
W7V RYA REFMLUZEEX, 7L 7% 2
DI & RN T 2 390l 8 X VA B iEERN R
WS o THREFABRE 2> Tw 3 LS N
Z DFER, FEREDMEHE X NP DO BR % & o 7 RS
KRR AER SN 7V a— 22D AT 2 &
TR- N ary—EiEEHEEZ ML LEZ S
iz, Fo 4 BEBDIEER S 1Uf O 72 IEE O T IEFE
BT L7z 7l a— i k> TR E D 2L
A—ADER L TRENERL L EZ o N, F
7oy, 77V aAVRILY 7 IR ORME DT UL
5N 5 BEREEINERIC > 2] & LOEED
TF2MEEEL T3 2 eI Nk,

3-3. XS /A4

AT 4PN, RERHICHE 7o 2 RGO 25 (),
FTHY, XA 77— FRONERYD 6 7% 2 80 1l
oy LERI N, PG, PIERENE, Yk
MEEDIOMER 72 S84 BERE 2 BT 2 2 LYo
TW3, X7/ 42V ERRORIENEZ T,
P, HEZR L2 Dz E L, 3k 05g
ZIKTIOMLIER L7d &, HLaitzire B
DWIEEE (410nm) ZWE L 72, #EFIE, 410nm T
L7 (K10), 2:8M#%2 5 6 M £ TR

0.5 o WER -

ol M
IS
C *
o 0.3 .
5
o //A/’ T T
B / """"" T ______________ T
Fe -
B 01 i
p<0.05
0.0
1 > " §

BeEH &)
10 KMBICEREBDAS /A1IVDEL

DI WEEEZ T LAEE (p<0.05) BA ST
(B10), # 7 /AP i3bE 7 I o CYE
ThHbh, BB R — T —TIEREDAIARKEC 7
057 —YERMLUERICHELRTY I )8, X7F
F25h L e L CEylig s kg 2 Jid 4 2
JY BFEL TS,

INoDI s, BRXKITEH T S / BEDS 1
HIE D o KRR 28 L CHRICED» > 72 T
LA T ) AP PERI NI RBELE Z 5
nr,

3-4. B LIE

e, AR L 2 b0zilkl e Lk, YRk
R, WRET 25O HIVLRME ST R &Rl
WRELC R LT LD 5 72 % DPPH(1,1-dipheniyl-
2-pidrylhydrazyl) 7 ¥ 7 )ViE A5G & SOD BRTGM: &
D2 fEZME L7z, DPPH 7 ¥ h Wig EiGE L,
%4 500mg AEFE L 72 3BT 80% #* # / — )L % 10mL
i Z 65°CC 2 Wefidfli i L 72 %%, =OoHEL 2o 1
1% % DPPH Antioxidant Assay Kit ((RIF{—{bL2ARFFEAT)
ZHOWTZO 78 F a—ichit-> THlE L 72, fEE
& DPPH 7 ¥ )W EFR 50% 2§ 3 v 7OV
T®H 5 IC, (%) %KD, Trolox D ICs, (%) %= Hk
He L L CHAS L 7250k 100mL 72 D D 7 2 H Ll
E3EME% Trolox 4= (umol TE) & L TRL 7,
SOD HIGMEE, BRloHhi & X OHTALELE DPPH
7 ¥ A VIERIHERNE SR & FIERIZA TV SOD Assay
Kit-WST ((RR{ALEZERT) 2 HwTZzo 7'a b
a— VIS THIE L 7,

DPPH ST AIVEHEEM

SERX X 100g & 72 D 1 [ IZ 67umolTE T
2 B 8 # 12 102umolTE, 4 [ % 12 138umolTE, 6
S IZ 146pmolTE & 2> 7= DITH L T, ERIX
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unit/g £ AREZEIEA SN D> T2 NEO DIEET
L7 (K12),

3-5. MEbR B LIEME DRI

Jeil o PG <%, DPPH 7 ¥ A Vil &
TEEDSERERIX 0 2 % 6 6 B THEIC
TSN <, SOD RRIEETIFARAZ IR A S s
Polz, 2T, ZOEREEES - DYIEE{LEK
oy & YU LIGE O MBI 2 F 7,
XS /AT EBERFEEOHEBREMSE

DPPH 7 ¥ IVIHRIEHRICE VT, 4V 7

. 4000
o, B BX .
2 m HERK ) ]
7 300.0
l_ *
5 P
E
Z 200.0
2 ‘
j§
i\ 100.0
T
o
o
8 o0
1 2 4 6
BB (8) * 1 p<0.05
11 BRMEITEFTEFED DPPH S VA IVEEFMEDZE(L
1200
1000 T = -
°
= 800 ||
C
2
4 600 F—
s
O 400
@)
w
200 |
0
1 2 4 6
FiEBEE GB)
B EX W RERX *: p<0.05

12 BRIGITHEVFT-=FED SOD JHEFEMDE(L

Tl%, 105umolTE, 215umolTE, 250umolTE & & <
72D 6 W12 1 302umolTE & SEERHART 238 L T
FWCIEEZ R L ERSRMAMEEEE (p<0.05) 23
Ron/ (B11),
SOD #kiET

SOD KRGt 2 /8 Pl oy 1%, FEER IR % 8
LTl o7, 1A% S 6 A% £ TREIX
TlE 827 ~ 942unit/g 12 % L TEABEIX 1X 885 ~ 1020

r=0.89

500.0

w A
o O
© o
o ©o

e O -~ .
200.0 'y

100.0

DPPH Z Y AILEEEMNE
°
eo0
-

0.0l"’

03 04 05
AZ/AIY
@ DPPH S I A)ILEEEN

0.0 0.1 0.2

0.6

SOD HEFEM

SKRUYFicyZVarvflo 1 By =254 T
V3D THRORDME LA K > TERVD 5
L OGP DLWRIGOBOMER S /AP o
P ZOMEME I KE CHEINE T Lo
ENH D, 2ITAT /AP EDPPH 7274
IUIHETEYE & SOD BRI 2 e & o B %
ST
X7 /)4 Y & DPPH £, HBIREK
089 THWIEOMHER AN, XT3 /74P V&
DEEEEH DPPH 7 2 71 Vi KiG T o f5 Hic
Rt Twa 2 ennmgsni (K130),
X7 /)4 Y& SOD BRIEHEDHBIFREUL 0.68
TIEOMHBRA SN (B13@), 2D &b,
SOD BRIGHEICE W TIE X 7 /7 4 PRI A T
POPIELE T D EEEZ T TwD LEZ o,

7OV AVRAY TRy EBEREEOEEN
77V av#Ly 75K EDPPH 7 ¥ ALY

i, 727V avRiLy 75Ky L SOD G

DM ZRT., 77V avBL Y 7 78I,

500.0 -
400.0 . .
* e
[ e ;
3000 [ aoe®’y —%-2*"¢ &
. --------
*$ _____&9_.:.,—;_‘ . . " :
200048~ Seett o
*® °
[ ]
100.0
0.0 ‘ | | | ‘
0.0 0.1 0.2 0.3 04 - J

13 AS /497 EBERFEHOHEENY
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500.0 r=0.63
400.0
H
" 3000} .
4 °
AL ° oo,
T 200.0 ) f:
o e ,_.‘"f :o ]
0 100.0 -
.’/_/,—‘ .... oy ©
0.0 pov il ] [ X X ) N
0.0 10.0 20.0 30.0 40.0

FOUIAVERIALY TTRY
FAEALY +TZRFTAY)

@O DPPH Z T HIVEEEME
14

TAXAL VETFZ AT A vEdbedigE Lz,

TV av#lgy) 75K EDPPH 7 ¥ A Vi
FIEMEDHBIREUZ 0.63, SOD EiEM: & DMEIfR
12055 TEL 6D TIEDHBERA S (K14
®, @), ZDZ L5, DPPH 7 ¥ A ILiHEiEME,
SOD Bt E L SicBw Ty 77y aviflgey 7
7 R v BRICNZ TED»DOPIBILR S DWEE 21
TWwWa EtEZ N,

4. Efy
7L R A P2 L 7RG & RN R %

i o 72 SIS D RN T D b iR % 17 o 7o, BRI

&, BOEIEDL \»E NS H DRI GE %

AF, ZOMWMBIZET 2K T 7 AF v —, it

Gy, BB LIEEZ E2MEL 7L RS A4 FOHE

DUEMNE T IC 5. 2 28 2t Ulc, #SRIERD &

BhThs,

- 7V ARY A RERFM L 72 GO WRMNE T 1,
TN EERTEGTIAADEAFTPh s 7)) —
S — 7T — RRROW & fEIKE 72 D HRERTiM b =T
TH-o7z,

- BRI, BIHCRORGIES L FLRE, MR LIS
XD FBEARSHEA THLD, Z7LRYA FZE
TN L 72 S8 0 BRI T o A B IER B 23 I Y
ATwkZi3zzulL 7% 20IAME & B
T B X OV ERESIRIC X b0 L
HEHI X 7z,

IR

50.0

SOD H &M

500.0

400.0

300.0

200.0

100.0

0.0
0.0

20.0 30.0 40.0
FOYAVRIALY TSRy
FAELAY + 5ZATA V)

@ SOD #Ri&E M

10.0 50.0

FOUIVEAY TSRy L BEEROEMEY

s 7L ARSI A P2 RN IE T 7 TR o B
TIMReT IV arRe Y 7 IRy EOREER
TIRIC K > THRR I 12 R o3RI B BRI
Z 77,

- PUBL DN A F 7 AP Vb7 LAY A FER
MU 7R - G CIRRERICH A, 27/
A4 ¥ v EMBEED TR DPPH 7 & 2 Vil RGNS

HRIZED)»> T,

CoOFEETIR, TR ORI T O SRR I
BRI = 2T ) aviigy 7
TRV, AT APV EDPRLR D DER I 1
32 EDMERTE, 7LERYA FEGML 7RI
B S EO B ERICHEZ TR D% 0> T,

B Z 7o, EREDBISE LT B S Tl
W7 S e ) aviity 7 7Ry, EEER
ICE DERINDIMT AT /AP v THoT, Z
DZEFT7VERIAR (ZuL X% R) HEEH
EPTDOTIERL Z7aL 5 X ZDOAEE & R
IR 2R K VAR B RERESFEH S L
MR E R D MHEEEEAR L EEZ S 2T,
KBTI, Z7nL 7 2FRZ2MT 57200C, &
D YL E D R FE OIS 1 23T 5 2 &
Bbhhrol,

Sy, BHOBEFROHWT, ZuL 2%
flio M TEES S DI 2ERZ L TWwEX
WEEZEZTWV D,
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2530
Lo ORISR, VIS, BERBIA © SRR I ST 7 m L 7 RIS oW, AANE - R, 430): 167-173,

1990.

HIRE T, fih : Chlorella (Bif%E) ICBIL COWTE (543 )- & < ITMAEREGNIC R LT - 28 & BHK, 14(12): 191-200,
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17.

18.
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20.

21.
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TJILT>7Y—BmANDOXDOFHE (1)

WO 1EW (SEGUCHI Masaharu)!- 2

PN 3E8E (TAKEUCHI Miki) 3 dF  #¥E7 (NVAKAMURA Chieko) 3

Key Words : V7> 79— RoFH

AR TERER T IV7T > 7 ) —BEANDKDOFA (1) 11X “Gluten-Free Cereal Products and Beverages” (Edited by E.
K. Arendt and F. D. Bello) 2008 by Academic Press (ELSEVIER) MD£8 4 Z Rice by Crisina M. Rosell and Cristina Marco @

—EREBREN T 2HDTH 5,

B

KIF AL DEEI/ICE > TROBEELEMRD 1D
THYH, EhL, RLEMLIEBRYD 1 DTH
% (BHGIED %), FIE, fhoIFEYIZHN,
0% DANL2DEYTHY, SHETRIFMHAD
A2 D23, 1ZIF25BADABYE L THKATEX,
Lo, EIZX > TRBRMNDFGDOMLTT %
ZHETHD, MLINDEY A THFHERICHWANAETH
%, RIFFICHAKRELTHESINSD, ZO10H
FEHNE, 20D E L CHEDET oMY —T v
MZHEN T 3, KX Oryza sativa & Oryza glaberrima
DYz o 72 2 O MEIEE; ST 5D, Z Dfil
WK 22 T B AEFEDYH B, Oryza sativa lZ 73 7 D
BB I AR Lo ds, BlE TR h ks
INTW3B, —J, Oryza glaberrima \Z Z @ 3500 4
M, 7 7V A TGS TEL,

KR O RBWEFED 29% (L, N, a—
DEPE IR E NS B IR EE EEICES L,
FIFHF L 7 2 7RG E T, 22 Tidaet
FUEFED 91% %158 % (FAOSTAT, 2007) (K 4.1),
HE (30%) A ORKDOKREEET, 4 F
1%), 4 ¥ P27 (9%), N 777 v+ a2 (6%)
i, YT, TAUA, T 7V HDEo IHR
T, K2 EMRD 37%, 5%, 3% OKEFEE LT

W3, KRERR—ZRDEGTADHIHT % &IXEIC
FoTESTVED, FEKREERITHIEL T
%, MBI 2R T, FEEICIEKREED TRT
FEEZOEINTHEI NS, BHOBFEDORKH
HiFIrre—THRoN, 7958 —AY47DhTH3B,
T T TORDNVY R E R L 285y — ANM7 D
T, SfEEOMEE AN DK 44g & RS, 5
HoD3KKRHEEE T ILEDH B (Infocomm, 2007) ;
T TET VR PIEEE R AN Y7 D 80kg DL I
WG, FEEE EEE 7V 30-60kg DI 5 PHIKIE
ETVIE 10kg AT OWHETH B, 2D 10 FH, K
HE R TSR EECREEICRTT L, 2 ofEmIEHT
L VY 70 K — R — 2 o £ i D BHFEWTSE %2 e 3
HDTH 5, WS HIT 2000 512 1F 400 L EDK%Z
G L Wil —2 v M icB#t (Wilkinson and
Champagne, 2004), FTad, REERMD 72127
A INH L WEHOFERTH 5,

KiFFEEE LETERI N2 2T 2 VX —D 27%
WML, ZREFEETCHEINI ALY —
DD 4% TH 5, MOBYID K 5 1K IZ L]l 7% 5
YRVEBSEIRCH D, FIEE EETRIEERESY v
RIBED20% AT 5,

KK DOREST X, BT T 2N, BEEE, T
BIHRAE S 5 RGBS THEG S 1503,

R,
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41 HAFAKOKEEEHEOKEEEE (B) LEHE (k&)
TA 1BEREVDIVSLE%ZTY. 7—452—I% FAOSTAT (2004) IZ K 5.

& 41 KKIEKKR (1009 HY) DRSS ETRIVF—(E

HIAR BK ok B

Carbohydrates (%) 77.2 79.9 76.5 80.1

Proteins (%) 7.9 7.1 7.2 59

Dietetic fiber (%) 3.5 13 4.6 24

Lipids (%) 29 0.7 2.8 14

Minerals (%) 1.5 0.6 1.5 0.6

Lipids Saturated (g) 0.6 0.7 2.8 14

Monounsaturated (g) 1.1 0.2 1.0 04

Polyunsaturated (g) 1.0 0.2 1.0 04

Minerals Calcium (mg) 23.0 28.0 11.0 10.0

Iron (mg) 1.5 0.8 2.0 0.4

Magnesium (mg) 143.0 25.0 112.0 35.0

Phosphorus (mg) 333.0 115.0 337.0 98.0

Postasium (mg) 223.0 115.0 289.0 76.0

Sodium (mg) 7.0 5.0 8.0 0.0

Vitamins Vitamin E (mg) 1.2 0.1 1.2 0.1
Vitamin K (mg) 1.9 0.1 -0.0

Thuamine (mg) 0.4 0.1 0.4 0.1

Riboflavin (mg) 0.1 0.0 0..1 0.0

Niacin (mg) 5.1 1.6 6.3 2.6

Pyrudoxine (mg) 0.5 0.2 0.7 04

Folate(pg) 20. 8.0 16.0 4.0

Pantothenic acid (mg) 1.5 1.0 1.6 0.8
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A, MERET Ik XD RAERET S, Khicik
B,y BRI D 5, 2o 3, H 20 b Bk,
ZLCIELBIET, BigoktoMfErdD, 2D
HFIZIEED R, RABEEND | HAMICITHE
IZADH B, BEINLIKRIE, FzE->Tws 3
OREEOMIC X Y Bt Tdh 5, KhE, RAKLY
BERICER, YV RVHE, STV, % VIR,
FWCEYIVBRERTHD, aLATe—)VIid&EE
(T4, KELDOALAAR I BRI 2T 5,
ST EEOIMNDEEE, ¥ 2 H, IRE, %/8—
v FOMkHE, EF Iy, IRINLOEEFRHE &
%, #, P, K, Mg lZZOBYORLEELETT
bHb, WEEHLD20% % 5D, VA ENI LI
2 —A257% % (Champagne et al., 2004) , KLY
EROPICROL VR TH D, ZDH B 80%
G T 7Y (14% K EE) Tho,

RFr7viE N a—2AR) e —DFT I —2,
TIuXRTF U6, ROMEICK->TZO
B3R 5, Kbiho 7y 7 oaiid R o
DA >THEML, ZO70uik k) X
TYTVICEATOS, KTy 7 VE 7LV T
W EEZ 5N T0 DY, FEET 5 OMEKHIH M
TN IEDIOTH S, T v 7 VIR OV
THE, & XOEBEEZRD, NS DOMHHIZKREL
TIR—RA/T7IuXrFUHIKET S, T30
RIFLREDH B R 2—T, HFERAYV~— (7
Te—R) Xh%w», LaLAeWS, 7Iio—RiF
Blrasa=A 75 XL ZNTVED
X2 OFMNEOEELEZ N L TH S, K
FTUTUTI, TIv—XER0HD%E “waxy,
bh 7 EXY, waxy BIZEIF2RBAERD DI
BID, H250IEZDNEHLRM S “glutinous”
E L&, KTV UM, BReoMWE BT %54
7 TEEDS, IRUT Fitzgerald (2004) Ik > TL Ea—
INT,

F R 7EIZ 2 FHICE WERF DRI T, 6.3-
71g (Nx595) TH 2, ¥ 7 EBEEIZRDOND
SWNICD > TERTL, ARIR7? S /[BY 2 i
RZLTwW3, 7V7 3y, Zuz7vyy, 7u7
SV, ST vERPEYMP I THD,
LTIV DOEBEL 70T I v OKEETH B
(Hamaker, 1994) , fh D&Y &l L 721K, T OFf
MRV rvoEaERZIRO I, IS OAART 2
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B, TN IV, TANRTIX U, af iy,
TLX=UT, i T7 7=, NYv, 7xz=)b
TI=v, Y rThi, BEHIFHE DS T
RO TIED B53, RN, EERY, MR
WKHG L, TIun—RMEEAKREES, KIFE
Ty EIET v S UEIRE I oG, IRE
DRETFIRT v 7 HIEETH Y, 7V a—a v
J& L REFRICAAEd 2 R PEIEE ©, DEobEIEE &
VUREZ &L, BOE, HAIRED, &Yk
DEIH I —VIFRDIRD D ITKORE EBIRD %
& X7 (Watkins er al., 1990),

KMEELZOHE
K EE
L]

KIZUE S NUHER S 4, VbW B KFE, b AKT,
Z ZTIRBLIIRERD B IIANENITH B, NI
BIL T, 8Lk z2fEs0ic—RICH 615
HiETh D, KEETIIEBR L VI FEIMILE W
) EREWRL, INEBE LIRS, NE
TR L CHES LD, 07, KOBEMIIB DR
RaBERL, WRADSLT EZBREL, mBICIFE
NTEW LB ORETH 5, KOBEHIZKEL
ZOWITEEZ D,

SEEECIE, ROBNIIEF ISR S A7k
ZEt, WIDIKMIEKE L D RERDDEZHDK
WRAZ Y —rzL T, & f, oI I, FReT
ENVLICT S, Zo7akRIE, #BOIEL, Mok
A7) = NS RMEORE T, B, £, flhoRhL
IO BbDERL, BETLDZIT B HE
T—=7NT, AEKEDZTDL, EALBER T b
ATHHET 2, COWRBBRBO®E, NA7IKE 2
BREoiiase—7 =% L CHRET 2D, 2
R > AE— F TR 20— 5 —
TdH % (Bond, 2004), LKIFKZROTHELNS,
ZobDFZzOFEEFTHLERGNS L, HBHELTH
KICT20H20ITERL -7 ORHIEDICIT. L
TRN?, ZOISTEEOFEICL 70T, %
PR EEY S ICE

HRIZER, Bk Lcaoh, Bk H2
WIFEKRE L ThAIGN D, KK 6 5T £ EREF
zrELTRon s, BHRHOZ  OEM, J7ik
W 5H, L LIRICIZER EPIEDO S X T L2030



Fifgsi 7 VT 7)) —BEANOKOFH (1)

DUWEL AT LDBHO NS FIDDAT v 7T,
95% D 5§ FIIWHEAITERE I N, ZEhz b
JEIC Bl 8 TIT 9 o RAEIICKIDERIIC K > 72
ST EREIZ, WHEAEEE TR RO Z 29D 4f
JCBRZET 5, (BRI R IS BB R R
L 72> (Lamberts et al.,2007), 1545 7" 0+ 2 DHED
AR I NN, ST EDRIDEDIZDT
b3 5TEORIEINDSNDIE IR TET
T35, LLAads, WMFLXFIER L >THHEU
BRITHb, STE05NMIAANDBEITIE, BRD
FREEDNZIZ 9% 1272 > IR ICEE T %,

KOOIFEBELWE DT X =5 —Td 303,
BREOBREICBRT 22, 2 OEOTHIFLD
HFCH TR0 dTH %, EDRRL L K K
JEZBROMEIC XD AT 2D, ZH3sST L
SO NIRFLDSBRE SN EFTTH D, STFELEN
MASHNIZ L D, AMFELOFLD 2 W0IidPZH L D
bk, HEOOELZLGUI»6THS, LrLlk
o s ot NI, s —
WML Tw3,

FaEDKIFKLE LTHENS, L L6 KX
M COEINT 20, H D WITHEREOM, X
B 7r e 20b00EINT 2, 2o D0OH]
i, NNk Z DL 5, KROBETIE 4-40%
DN RDERDE D, ZiUud kol L 5K
WHEICK D7D TH 5, BRI AILEE TR &
DT B, ZUFPEORZN LR EAEAIIR D
HmicHy, CODEMNDOWEZETNTIE 7D
THb, Thnrbild, mEMN (BE 27—
=7, ) HICE 52 EnA VALY A R
W25, ¥OD»DETIX, ZbhRiEZDEF
FEH N0, B L 7R K D EBITL N, R L 7
Kig, E—LE8E J7 77 =Ry 7, B,
B URIER, TSy, AL FTFFARY v,
INa—2 7y 7, KEME, AV vy, ZKH
WIZHWTW S,

fiiam & LT, KoK, BR, KST %, K,
W% 72 %, flifiz 5 2 7% { ORIk & FhE
L, B2 &2 0Tk (B2w, FEIEKE),
Kby, SL7K, BROELPLT2Y2DICL
¥, Bl L 7, AF v 73H % (Barber and
Benedito 1970, Nguyen and Tran, 2000; Wilkinson and
Champagne, 2004) .

bl

e kRilZ 3 DO R L > - Thic# Z

L TE S (Yeh,2004) ;

(1) oMk, FITWDIHDIh%Z K
IR B, K551 E BIPRLZ KDEFLE T Tt
(D, 2B ET V7 VEEZHS T-0TH
%, R OKIFETHREL, BIEFH O
L, iikmz28%, ZOLEEVIZINAEVEET
CTORKEbDICHwen, BIAITHAD
7—%, ABOT—%, 4 v FOHRBERENET
b5,

(2) {BHFHI% 03-05%NaOH DFAE FTITH 2 &
WARTFTY 7Ty, ke TFXANY Y, vuy
7T OFBIRFICH WS L5,

B) I FIAMHEIIZE R, BT3B, 51 LiF3,
Z L CGEFEOKZ LCHEIT 2, 2RO b
THETH 5 5 T DGEMNE L 7028 dE R I
TR ZEER R S 7o 4 ANERREL, K
X, R=F v, RE—7—F, 7R F)L—
P a RHELG, E Y o8 2BV S
na,

KpDOHE

KDNZ T 41k, ZFOFRBGHE, Ky AR, 7
Su—RERTHEINDG, A VT AKIEFA VU,
Ny 7I7Fyvva, RbFh, 4, $FRAY 5%
THL, 7, Y RZPRIIPEILE, disiEkE
B, HA, @EcREI NS, BROY A Xk
W, KIFE (6.6mm DA L), 1 (5.5-6.6mm D),
B0 (5.5mm BUF) I ETESL, TIiu—
AERIZEF (1 TFTD7Iv—R) LIVF (7
SE—RA10% L) THRZLZZ, KRIFFICKHKEL
THwesN, ZOROKRORE ST A TOHRTH
—DEIL, Z DY AEE DB B 5 03,
B O R KW 2 (Vasudeva et al., 2000), K
BHITER B 6/ 6 15D, 10K 7 vk AR
NGRS DS N, 2D a A MIAREKE X
D HETH D, — MBI TR & [H Uy
MR TH 2 KR, BAEMEO N -2 3
v, REREOE, Mgk, oElGE, FEio
WMPEDE NI L > TED-TKL 5,
KBHEFITIZT I u—AGBPREED, 20D
FMIREDZ D O, —ABOME, Rt » b
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i
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Time (min)
42 EBhG-okkEXxXmMAlEe, BE, M, %

ENFRDRAEHESHD Mixolab 531
EE AR, HFIE, EHOBEDESHICMA fakDE
X=X T/IN—t > bR,

% (Fan and Marks, 1998; Singh et al., 2000; Meadows.,
2002; Saif et al., 2003; Rosell and Gomez, 2006) , L.
B DT K DMWE DR 2 R~ A 7% 55T
T, 73u s 7i3E roHVs N5
TH DD, BOIIE rapid viscoanalyzer (RVA) IZiE
S o723, RVA IZKEEE, I, BaltErE <,
BibtEZz X b RS HMfiE%E I T Nnd (Meadows,
2002; Gujral ez al., 2003a) . KK DOHULDOHE XK E
CfIc X % 5 3, KRERHEIZR < RVA 2 Kb
HofEtr e LTw %, A7 hfE Bomha & Thaibonet
DAKKIE, KD EOHMEERE 2R 928 2 U E Rk
MELERE—7HEICXZ2bDT, 7 Ia—2X
BRPS2DTH B, TS DIWEHE T
WZIFERIZ X 3 (Rosell and Gomez, 2006; Rosell and

# 4.2 Mixolab EEHS5TF

Collar, 2007), L %> L 7235, Bomha (&IEH 1ZFEHL
Thh, FHEHOM, ERNOMICIR2% 9. Bomha
ki, EHERRRY A 2 Lo, KEED 7L — 2
Yy vaRRL, BEOM, EhofnzRndizo &
D LRI Z RS, ZD7oRREE koM
fBEE 2R3 2 v sk, MiEE LT,
Bahia & Senia 3 & D @Y — 7 5 L X D RwHifk
mEZ/RL, 2L CZoligiame, wHoM, [
CHEERT,
WHRNART v RAa—=71%, Y RIVBEET S
0 — 2 & OMHEGHNE M TH 5 (Miryeong er al.,
2004), ¥ —%7 v b EIZHENZHLVEED 1 DI
Mixolab 7%d % (Chopin IZ & b BH¥&), Mixolab T,
Bro ik E b oEE2 (s, Ko, 2
MHFI ISR 21E8) PeE % (Bonet ef al., 2006 ;
Rosell et al.,2007), o7 ay b 54MHFL T
BHRERPE SN, BT A 2V AY — i
DRHID B — 7 DIRT 6, B OWAKEDKD 5
N5, ML 1.INm D X413 Brabender Farinograph
@ 500BU ICHHY 9 %, 2 FH A — 7D I%, RVA
DR END LD LHEPDLDTH S, LLhk
75 Mixolab (& K72 27 AT oL, —
77 RVA ZiT I3 o< . 7y A O, 71—
T DI A0 — 7%, o e o 7 MWEICBIRDS
HD MUK LY T2y b7 — 7 DR
DAE—=TF (o) 5 MMLEE ) 5 8 X OBERNI
fRAE—F (y) 1IcX %, #l 21, Mixolab l& K}
DWE~DOKEMEREZ T (K4.2; F42,43),
REIBEINZ £ b 7% o> T, P ORISR £ —3KL
LT PEDIR TR D S dte, T OB IIHHE

SNICKBEBENDRL o T hKERMEEDRE

Torque at
Maximum Minimum Peak theendof Final
Water level Development consistency Amplitude Stability torque torque heating torque
(%, flour basis) time (min) (Nm) (Nm) (min) (Nm) (Nm) (Nm) (Nm)
55.0 1.18 3.25 0.276 0.9 0.82 2.01 1.81 2.78
65.0 1.62 093 0.051 1.12 033 1.48 1.22 1.78

xR 43 ELRDNKERNMEFORBERD Mixolab BRI SFSNT/INS A —2—

Derived parameters

Water level Cooking
(%, flour basis) stability Setback (Nm)
55.0 0.90 0.97
65.0 0.82 0.56

a(Nm/min) B (Nm/min) vy (Nm/min)
-0.156 0.340 -0.018
-0.090 0.384 -0.042
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A7y T (D=7 DHDDE) 12X hKREL &
D, Z2ITIXFYEMINRIC X VB xR, ¥
URYEPELRBEEH L TWEDTH D (Rosell
etal ,2007), L2>L7aHs, MEALEHY A 71D
M, B2 2 K EBDOY >~ 7B DOEHIZMETT 3,
AT AR OKEFERZ, TV 7 UMGICIRAE D H
50, ZmDT vy 7rofiticiztaoch o,

B AN L Z2MEICET 2720102, KB R
EANER B IR TIEF IS m AR R 2 3R T 5,
KEDKOTEIMZ, HEOHIC FIWHEEDD D D
WREZES BZIE LD EOZENR), ME—mH
YA 7LD, XDEWAIE7iZX H{EHSE—2
Lo (ZuxT v 7 URMBICBEET 2) 2R L,
S oICHHADORBITIT X VIR F L7 2R L,
ZNET VT ORRERD IO TH B, K HAKA
LKk RT3 ER, Ky by 27 (7 3ia—
ADELEMIZBEMR) 2R L, Z20UI7 v —RA
Rick sz, —J, 7v7vORBRE (),
IR A E— F (v) 3% R OAKFHTHENT %,
MOWERR—% v 7OMOB EZICHET 220
2, FHTHIDIR—F v 7% 20 2 BRICIZERTRE OB
P 2 R RO EIRDSE D 51 5,

—ic, Rk RS 2 I3k X D
L7 Iu—AEEVPEL, BUeBEEEZR L, X
D BB K E W, KBTS BREED S 155
N3, ZNo6DLLWEMEIZT I v —RXERED 1% DA
T, EMLEE (61-62°C) Za7d, Hlzz otk
BRR=—F U IZHEL TR ELINSDHIE~
AF = E L THGCEEIRTES (Bean et al.,
1984), BREEDE R F 2, KBoMoWE % ko
5 DICPHE L RE 2 U 5, FEBRITIX, Minh-Chau-
Dang and Copeland (2004) 7%, 3 fE D 57z 2 K il
(Doongera, Langi, and Kyeena) DMDEE ~DER
=i, LITOBOCOFELFX, BETFI¥A 7,
AR, KEEGIL, STk oM boE ICE
Y2,

ARFHIVRLIEHDO L DI, FRENED 7 2
O — 2 EEPEFICEL, ZTOME, TIive—24&
EO L DEWY YTV LD B RVA F L — A TEW
E— 7R L E Ry BNy 2 ZRT, A UKERES
Al E R oI cAER T 5, Bonk
BT BRAER O IS 228 O I3 o 72, L L
TG, WHEREOOILOMEEHICH D, BREOY

ZIAROWULDOME BT 2 H:B3D0 5, filiam>
559 &, KBoMbtoWE I EE T A 7IcBIf%
b, BRERTHEEZZIT LD, Mozl
WHEEDHT TS R E VI HETH S,

K OPBLNEE 1, £ 72 U & B o [E %
WRFHENC X > CTHEEEZIT 205, Z IR
DT AICHOIREIC X2 D LR T
BT, IR DKIKITE R DK OMWEH DR
B3, Rk, HRCKTHF%E S 7z (Linfeng-Wang et
al.,2004), ¥y ¥ — 7 K, KOBEREME L S —
74 =<V A (TEIEZ) 21T HDT, KIFER;
DKFEROIETFIZED > THMT 3, Lo LY
Mo A E— Rk, ERGITICK > TEEIN
%, I oIHEGUN, REIIEEE IR v Z oL
v —, WM, S 29H3bo > 7 (Fan
and Marks, 1999) ,

BT, Zhou et al., (2003) %, KEFELD WM & iF
JE b & ARG W O RVA KL A — 71085 %
CEERBIELL, ZoFEBT, Y7 EOT R
74— VOB I, 23R FRAT
F FREOBN L BFRERFE OB DO R 2 T A 7 7% B%RDS
ks nt, HE AV oG EEEOE
iz, 77 &0 b, HEERTD L ROYH
PR DZAIC BRI KR E D> 72 (Teo et al., 2000 ;
Patindol et al., 2003), Sk TR D I3 IEH ICH
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Effect of tomato seed extract and its major saponins on extracellar matrix in skin
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Lycoperoside A

v

Lycoperoside H
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Chinese Medicinal Food

Chinese yam for medicine and food

Haixia Shi' and Hiroshi Sakagami®

Key Words: Yam, Dioscorea rhizoma, Indications, Effects, Functionality

Chinese yam (Rhizoma Dioscoreae) : Dioscorea
Rhizoma is the root of Dioscorea opposita Thunb. which
is distributed into North Korea, Japan and China ”. Kou
Zongshuang of the Song Dynasty wrote in "The meaning
of the grass": "Yam, whose real name is Dioscorea,
was renamed Yam because of avoiding the taboo by
emperor Yingzong of Song Dynasty (Shu) and emperor
Daizong of Tang Dynasty (Yu)." Yam is a kind of twining
herbaceous liana, which grows in the bush or weeds
along the stream and road, or under the forest of hillside
and valley. Its tubers are long and cylindrical, and grow
vertically, with stems usually purplish red, right-handed
and glabrous, simple leaves, alternate in lower part of
stem, opposites above middle. Male inflorescences are

spikes, 2-8 cm in length, nearly erect, and are inserted in
the axils of leaves. Capsules are not reflexed, while seeds
are born in the middle of each central axis. Yam flowers
from June to September and makes fruits from July to
November”.

Edible: The tuber is rich in starch and can be used for
vegetables, as blueberry yam (A), wire drawing yam (B)
and yam rib soup (C) (Figure 1).

Medicinal: After the stems and leaves wither in winter,
we excavate, cut off the roots, wash, remove the outer
skin and fibrous roots, and dry, to produce "hair yam"(B);
Or we remove the skin, cut thick slices while fresh, and

-

Figure 2. The stems and leaves (A), the roots (B) and slices of peeled roots (C) of yam for medical use.

! Department of Traditional Chinese Medicine, Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of

Medicine, Shanghai, PR. China e-mail: haixia.0101@163.com

?Meikai University Research Institute of Odontology (M-RIO), Saitama, Japan
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Figure 3. Number of annual publication of papers about Rhizoma Dioscoreae (or Dioscorea Rhizoma) (A) and most polular

research subject (indicated as % of total 236 publications) (B) (based on the pubmed search on February 1, 2020)

dry, to produced "slices of Chinese yam"; There is also
a choice of plump and straight dry yam. We place it in
clean water and immerse it to be wet to the core, cut at
both ends, rub it into a cylindrical shape with a wooden
board, dry it and then polish it, to produce "light yam"(C)
(Figure 2).

Property and flavor: The Chinese yam is sweet and
gentle, acts on the spleen, lung and kidney channel.

Functions of curing: The Chinese yam can nourish the
spleen and stomach, promote the secretion of saliva or
body fluid, promoting lung function, tonifying kidney
and astringent essence. It is used for reduced diet due to
spleen deficiency, chronic diarrhea, cough and asthma
caused by deficiency of lung, nocturnal emission,

References:
1. Chinese pharmacopoeia. Part 1[s]: 28-29. 2015.
2. Plant intelligence. www.iplant.cn

frequent urination, and morbid leukorrhea in women due
to kidney deficiency, symptom-complex of excessive
eating, drinking and urine caused by deficiency. Stir fried
yam with bran to nourish the spleen and stomach. It is
used for reducing the diet of spleen deficiency, diarrhea
and excessive leucorrhea.

Usage and dosage: 15~30 g/day. Decoction orally.
Storage: Place in a ventilated and dry place and
antimoth.

Pubmed search revealed that number of publications of
Rhizoma Dioscoreae (or Dioscorea Rhizoma) increased
year by year (A), and many researchers focused on the
liver and kidney (especially the drug metabolism and
urination), as well as the cancer treatment and apoptosis
induction (Figure 3).
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Chinese yam for medicine and food
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Efficacy of traditional medicine “KAMPO”
MREEENEDFRES LU T« — b —FEHD
BERIC KD AT 1 v 7 FEIHDIFAR D+
Trial of enhancing the pharmacological efficacy of mastic by removal of
cytotoxic substances and inclusion of tea tree extract into the dentifrice

iy H (MOROZUMI Akira) 1, 311 75| (WATANABE Shuji) 2- 3, Y[ (29K (HAMADA Nobushiro) 2,
$R  JGHE (SUZUKI Mitsuo) 24, &Il J%= (TOYAMA Toshizo)% 5, fle2 R & (SASAKI Haruka)?,
$5K  THZE (SUZUKI Naomi)?, 3K b %2 (SAKAGAMI Hiroshi) 6
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2HRNGSNIHRIRSE  TURERIaREE eIy (s 1 LR ZE 1 T A e T 82)
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INARD 7R =25 7 E—WMaREr 7a A —F v (FSNEEFHAK 8-9-29)

Key Words: ¥ A7 4 v 7, 4], SEHEM, $hth, 1 > 77 >~ &, Porphyromonas gingivalis

Abstract

By removing the cytotoxic substance in the mastic resin, the specific activity of antibacterial, antitumor and anti-herpesvirus
potential was increased, and the inhibitory activity against drug metabolizing enzyme CYP3A was reduced. Removal of cytotoxic
substances will contribute to the efficient expression of biological activity and improve the safety of mastic. We have developed
a dentifrice that contains mastic resin and tea tree (an insoluble oil extracted from the leaves of Australian trees). We present here

the clinical case report with this dentifrice.

25

RAT A v I7RBBRICEENSMRESEMEZRET S LKLY, MEEYE, NERTLERERRICNT 28R
B NIRRT AIVEEDLLESES EF L, RMREERICHT 2AEFEHLEN L, MERIGSEMEDER
K, EWEEDOWENGRIREZMOEEICFS Lic, B4, AT v olEET7—h)— (F—XF>
U7 EDRDEDL S LIRBREDA ()V) ZEBE LIEERZRFE LT, B, ZOEMNZRET 5.

=4 07.5]

RAT 4 v 27, A AEMEEICAET T 5 Pistacia lentiscus var. Chia DR OEBHWR TH Y, in vitro IZ
BwTlde FaXxs 72 AV EER, PiEfEH, aitE iy o3 2 me@iREEz2am L, BIRCIEERA
RIS T 2WENRZRT Y, v 2T 4 v 7 ICBT 2 CBUELMMLTHE D, BETIE, #4E 100 i
kTtHhas (E1A),

Pubmed #2& (2020.1.10 Bi{E) $ % &, %K (1918 ~ 2020 4E) D4 (1008 W) Db, FiMLiE
MBI T 250Nk b % < (202 ), PILAEMEH (84 ), PUBIGIE (69 ), PUMEEEYE (15, Pimim
TR 2 TSR E 2 WY EELERLE F oHR DI 1Y), Piv A L AiEE W), HilEaEN (4
W) Efi., v AT 4 v 7 2EUHWEANICET 253, RADHL 1ML PRIBTE Lot ”,

S Wi H (MOROZUMI Akira)* & A3 AHiF}  Email: morozumident@gmail .com
T 216-0006 fHZ3) NI EATX =R 1 TH 3-1 HKEJVIF 856 : 044-855-1535
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K1 IRAT4 v 7ICEATRmIXERROERKERE (A) LEBNRRE BFRIELHEXEUTRT S %)
(pubmed #&%, 2020 F 18 19 H)

K1 AFHYURSGEEET TV IC K ZEWEEEEMR O 6 Z2Z)
MEEE BRI Y JUHSVIEM?  CYP3A4PREEM ¢

% % % %
RKOBERRT A7 0.587 100 2.0 100 1.10 100 7.0 100
n- NFH Y 0.030 5 14 68 0.79 72 322 460
n-N\FH U THRESEEIFIViREY 0813 139 2.6 128 1.50 136 6.8 97
n- 7%/ — Vi 0.034 6 2.3 112 0.85 77 8.3 119
AR/ — )Vt (5% 0.050 9 25 122 0.95 86 244 349
AR/ =)L GER) 0.063 1 2.2 105 0.96 87 4.1 59

a) MEVEMIE, b FOREZEME (RPARESEE, mRERGESEE, R (S92 CCy) EDNTHEE
Streptococcus mutans \<¥t9d % 50% BEIEERE (ICs : ug/mL) TE|> TR,

b) REEEEIRGREIL, b NOBREBMRICNT 5 50% MEEERE (CC,) DFHEE%R, b FOERF EEEME
(Ca9-22, HSC-2, HSC-3, HSC-4) |Txf9 % CCsy DB TEI > TR Tz,

O IHSV (BFINILRRTA)IVA) FEEIE, 30ug/mL DY 7 IbAE FRINEED HSV B3 Vero MIBBDAFER%E, IERK
FHAREDEGFERTHR L TRDT,

d) CYP3A4FREEMIL, 100 & 50% BEERE (ug/mL) TBRLTZMEBTER LT

2. YRAT1 V7 ICEENSHREZTEVEDREE

VAT 4 v 7iciE, MRGEEEOR KT ZEG T 570, HELAEYIEEIERNICFHTHEITE T
W\, 22T, fiAc OFRISEE T, MG EEYE ZED bR ik, ZARREE & RPE R IR A
DEFARMEBRIZ E L DI L7z, ZDFER, AT 4 v 7% n- ~FH 2 THEFL, ZO®RTHHRZ ST LT
M2 etk y, MERGEDEZREICREL, X DMOHIEELE, FURERIE, i HSV G2
T2 2&, Z2LT, CYP3A4 fHEMRZWMII S22 LATER (K1) Y BN LI, n-~FY
YIRS E, PURTEYE, DUEBGME, PUHSV IEMESES <, CYP3A4 BHEFIEMEN BV G EN TV S
DD, BB F VYL, Porphyromonas gingivalis (1IC5,=32.7 ug/mL) ZbMEEL 72, YT,
Streptococcus mutans (IC5=104 pg/mL), Staphylococcus aureus (1C5,=609.4 ug/mL), Fusobacterium nucleatum
(IC5,=759.6 ug/mL), Escherichia coli (ICs=907.4 ug/mL) DNEIZESZIEIMET L 72 9,

3. 7514wV 7ZBRNE LIcEkER] (Mastic Tea Tree Plus gel) OBIH
EiREESEZNA, WROTH, BWFEICELE 794V 7y 7O 7 OEEENEH SN, ZOBERS RITH
WD & 51> TE/, L2L, BERZZF 1978 I S I A U~V AR 7T TP Ly, w9 E5) L
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Trial of enhancing the pharmacological efficacy of mastic by removal of
cytotoxic substances and inclusion of tea tree extract into the dentifrice
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ZEBRSGE, TV y =8 MBS .,

FHiRE T, 288 L OKESRICE T, AEEME N L (F2), SEE~—2—23FHT 2 (R3).
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Importance of international communication skills

~ Experience and overview of a Mexican student
in academic exchange at Meikai University

Angel Paulino-Gonzalez', Hiroshi Sakagami®, René Garcia-Contreras',

Yosuke lijima® and Masahiko Kobayashi*

Introduction

The world is currently in a fast interconnection that
promotes the approach between cultures, countries,
industries and universities. Japan and Mexico have a very
close friendship that has become stronger in recent years
in several fields. According to official reports, about
5,000 Japanese live in Mexico, 2,500 in the Bajio region
and approximately 800 in Leon city, where the ENES
University is located. In this region, many elementary
and high schools include in their academic programs the
learning of the Japanese language for their students, and
many young people are so excited to learn it. Currently,
Japanese citizens that live in Mexico have improved
the economy of this region, and the contact and cultural
interaction makes many young people of Mexico have a
great curiosity, interest and respect for Japanese culture
so it is a model for the Mexican people and they have the
dream to visit there.

Among all things that Mexico admires Japan, Japanese
education system always causes astonishment in many
Mexican young people, giving them a dream to enter
Japanese university.

The academic approach of countries in development
pathways such as Mexico to world-widely recognized
countries such as Japan, allows the personal and
professional growth of students, learning in facts of
similarities and dissimilarities strengthen the ties of

fraternity and respect. Some experiences of a Mexican
student at the University of Meikai will be described.

Academic life in dentistry and research:

First, the minimum time required to become a dentist in
Japan is 7 years, while that required to obtain the degree
in Mexico is 5 years. In Japan, the students, especially
those who prepare the national exam, study in the halls,
cafeterias and library, many in groups and some only with
themselves, this behavior is similar in Mexico during
tests period. A day before the exam I could see how the
teachers, family and friends motivate the students to pass
the national exam and that was very exciting for me.
In Mexico, the knowledge test is not mandatory for all
universities, in some institutions, carrying out a thesis
work is considered enough to obtain the degree. In the
case of patient care, Japanese students can treat directly
the patients only 6 years after the start of their studies,
while in Mexico this activity begins in the second year of
the college.

It is important to highlight that in Japan students from
different disciplines and specialties are very eagerly
engaged in research and training, while in Mexico,
the number of people having interest in basic research
is still low. The quality of the research carried out in
different laboratories in Japan is of great value and
impact. Mexico is under the profound influence of Japan

'ENES-Leén, Universidad Nacional Auténoma de México, Le6n, México.
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in the use of materials, equipment, devices and the
search for innovative techniques for clinical practice.
It is transcendental that in Japan many researchers give
the importance and relevance to search for therapeutic
alternatives to conditions such as stomatitis and the
application of traditional medicine to solve health
problems which have shown good results in different
studies. Mexican people should learn how to improve and
pay more attention to these branches because there are
also several extracts of native plants with great benefits
and properties to improve health. Japanese students are
so resourceful, and they have multiple skills so they all
become great professionals.

Sociability with students:

The respect, kindness and hospitality of Japanese
students is something that made me feel very happy
during my stay, the education that they showed was
always wonderful. Human warmth is something that the
rest of the world must learn from Japan. The interaction
and rapprochement with the students are easy because
they are very cooperative and available to teach and
share their experiences. They all helped me and showed
great empathy in all things. Although the communication
was done in English, all students always showed a great
interest in being able to teach me the Japanese language
and this was a great motivation for me, and they showed
curiosity about different topics of Mexico. I enjoyed it
immensely and I was delighted to meet people with many
skills and excellent smartness.

I think that I got along very well with women and men
since they are all very accessible and noble, I was so
excited to see that people show interest in my country and
its traditions. I believe the essence of Japan and Mexico
as countries, as nations, are very similar, because they are
always willing to help in different situations. Although
at first the personalities of the young people of both
countries seem different, they have many similarities and
the relotionship of mutual trust increases day by day and
allows a very enriching approach, listening to people's
stories and experiences cultivates the human sense and
produces values that are very useful and necessary for
life.

Daily life:

Despite the distance between these countries, it is
surprising that I always felt at home, all the people
greeted cordially and asked me how I was and also
about my research project, which made me feel very
happy. Another aspect to highlight is punctuality and
organization in all activities, everything is planned, and
things go very well. On the other hand, the clean and
quiets rivers and the amazing and beautiful landscapes
around the Meikai University School of Dentistry (MU)
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generate a positive impact on the mood in people and
make all visitors very comfortable.

Foreign people are excited to observe the large and
modern constructions converging with millenary temples
and that conveys to us the deep respect that the country
has for its history and culture an attachment to its roots,
but with technological development in many fields
to improve the quality of life from activities of daily
living to fields such as science and medicine. Security
and organization in the streets and institutions creates
tranquility. I would like to make a special mention about
the jogging with Prof. Sakagami around the Koma River
in the early morning and listening to what he says. It is
a special memory and great learning that I will always
keep in my mind. Everything that other countries can
learn from Japan is impressive.

Food:

Making a comparison between meals from Mexico
and Japan is really complicated, mainly because both
are very delicious and have a huge variety of recipies
flavors, colors and smells. Both countries not only keep the
millenary tradition of their cultures, but also accept the
influence of new flavors from other parts of the world
and introducing small changes without losing the essence
of the original versions. The use of spice and salt, and the
consistency of some dishes such as rice, egg and fish are
some of the most significant variations. It is known that
both countries have a diet based mainly on cereals such
as rice and corn, respectively. The use of vegetables for
food preparation is more common in Mexico which is
easy to explain for geographical and climatic reasons. I
enjoyed each of the foods that I could taste but especially
new flavors for me, natto (fermented soybeans) was my
favorite, which was curious for people because foreigners
usually find it with a strong flavor, but I ate it 3 or 4
times a week. It was also very good for my health to
take green tea continuously, because I felt energized and
well hydrated all the time for demonstrating full power.
In summary, the diet I took during my stay was very
good, because I lost weight and was in better physical
condition than when I arrived at Japan. The diet in Japan
has a great influence on the aspect of population. They
look very young and the life expectancy is very long,
possibly due to higher consumption of various essential
oils and many foods rich in antioxidants, as shown by
many scientific articles.

Conclusion and future perspective

The collaboration with MU started when HS met
Dean Rigoberto Garcia-Gardufio of UAEM at 35th
year anniversary and two visits of his son René Garcia-
Contreras to HS’s laboratory to complete his master and
doctoral thesis. RG became the professor of UNAM.
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nanoparticles

UNAM

- At the 35 year’s anniversary of
UAEM

Encounter of HS to Rene

- Biological significance of TiO,
- Rene became the professor of

- AP became the first graduate
student in the laboratory of Rene

Encounter of AP to doctors from MU, JU and NIMS

- Set up for living atmosphere
(Looking for apartment,
purchasing furniture and
bicycle)

- Search for natural products
that improve oral environment

- Chitosan and Its magnetic
nanoparticles

- Biological effects of X-ray
irradiation

Figure 1. Establishment of academic collaboration between Mexico and Japan through sequential historical

encounters over three generations.

AP became the first master student in the laboratory of
RG, Angel Paulino-Gonzalez visited HS’s laboratory
for three months (2019). AP met many friendly doctors
from MU, Josai University (JU) and Nihon Institute of
Medical Science (NIMS), located nearby each other
(Figurel). Multiple cross-linked activities established
the international, multidisciplinary and friendship team.
We share the global vision and focus on improving our
academic and cultural exchange.

In summary, Japan and Mexico plan to strengthen

their networks in various fields in the coming years.
Commercial, industrial, academic and research inter
actions will undoubtedly be more numerous and
beneficial for both countries. Cultural and human
exchange favors nations in the search of a common
goal: the prosperity and well-being of both populations.
Collaboration networks are expected to allow more
young Japanese to visit Mexico and young Mexicans
to visit Japan and enjoy this valuable and so exciting
experience.
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