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Abstract

Throughout human history, useful fermented foods have been developed through trial and error. With the progress in life
sciences, the efficacy of fermented foods has been scientifically verified. Moreover, the utility of fermented foods in terms of
health has been widely investigated, such as improving not only lifestyle-related diseases but also the quality of life, including
sleep, skin condition and intestinal environment. We investigated the usefulness of fermented plant products obtained from more
than 100 kinds of ingredients, such as vegetables, fruits, ssaweed, mushrooms and cereals, and naturally fermented and matured
by yeasts and lactic acid bacteria present in the ingredients and fermentation barrels. As a result, the usefulness of fermented
plant products was comprehensively confirmed through biochemical, cellular and clinical studies, including antioxidant and
antiglycation activities, regulation of an intestinal environment, hair growth, skin brightening, fat burning, immunostimulatory
effects and anti-inflammatory effects. Fermentation and ripening by yeasts and lactic acid bacteria, respectively, plays an
important role in the manufacturing process and are key processes to all of these functionalities. We hypothesised that the
compounds derived from the ingredients and microorganisms obtained in this process exert their functions in the body as biogenic,
either directly or through the improvement of intestinal microbiota, for overall health. In this review, we introduced the functionalities
and appeal of fermented plant products based on the scientific knowledge and displayed its beneficial effects on health.

Wiz

NEFREWELORC, TR ERDIE L 2R s GHaRBEANE RHE L &k, 2L ThEaRlEo%
B & Hic, FBEEMOEEIC O W TREANBGEE S ED S N T X, ZOHMAMEIXIRIA C, BIERE R & R
TR OWEICFLS T 51T, BIRLIEoUE, BGEHZ EEFROY (QOL) olf _EICHIRNT
HDIEDPHERINTVS, BAIFFHBEEROT TS 100 BEU Lo - B - ¥ - X/ 288 - %2 5ER
ELT, JREMCFEEICEE T 2P IC X 2 AARTEE - xR R oM FREYICERHL, 206H
PEERMREL CE 7, ZOEHBEPIBLERICIZC 0, Yk LiEd, BEEH, SBIEH, IUESMEH, EAfE
H, REWRABECER, SRl - PUISREIER 2 &2V R0 - Mg - & BRI X DRRGTICHER I e, WA
HEY T OBE TR CEE L & 2BECIHMEOTEE - BE1’F—FR A v b ekD, ZoTRICk->-THoNS
ﬁ%-%%-@ﬁ-#/:ﬁ-%%%@W%%&%@&é@ﬁ»%ﬁylzwﬁxawam*ﬁ%%L<@%WM
WHROWEZ N L T DMBE~OREMEZ AT 2 LHEHT 2, 2 ORBTIIRRANA R %2 b &I AR O
FEREME & Z DN ZHBA L T E v,

* R : ABE A (Kazuhiko Hondou) " /\ZEEREMASHE, 2 RAEHEA L b X7 0 2, ¥ RUFRHIAE ARIREEEiibE,
PTIEHEA /Affiliated institutions : NERKE 7RV =y 2, RS 2 5 Ry A LR

New Food Industry (New Food Indust.) 2021 Vol.63 No.2 93



VIR B K O e/ HUTER T 2 HEMD G 72 59 BRI & 2 BihORHEN & Z DJhE

LI
1. RERROESE

FelEfE L, ME (B PR CMEE), BERE (B 0 HEFREREC o ARERE), BB (Bl av o hee
TAAE) HEOWAY L Z OMFEOE I L 2 Y2 ET 2B GER) 2RO NS, TNoi
EYNE BN I N2 B RY), 8L EoBMICHEAET A1Mil, KEICHVWONZRESENR, £
T TS B GATOBE I AR T 2 Y, FKICB D 2 MY ORER G IZ RSB ICHE R 52, 2 Ofth
ICFERECE L 7. BFEMICEH E N D PEBRCREINST, TR, RGBT 2 P, WA, =
e ELFERIC B G52 2EHE 8D Y,

FEEMOHIAE, BMOREFETFERO DL L TAERAHL TE LI EBRMEFTONDLD, Z DI
WRECHE N ZMRORKPRE, RAHZEDZVRLENS X2k D, FAETHFEREAMN TS
DL DALZITHEINT VS Y, KA E V- TOHRMI T2 HBEIEVLO0H D, EKICHKR% 2
I 27 DICIHMRE % EDOMAEY 2 NANICIZ 2 ik, EMPRER SICHEET 2MEwEZRAL 72
HARBEOH BRI N, HAZEGG 7Y 7 CRIBED T ECHEBEMZIESL 2 L% \n?,

VEAE, FEME RO IC BT 2 BEREVE IS H L 22 B0, IR % ETER I Y, Btk
DHER I N5 B MOMHBIIIR A T, FREILCEYIEREY), WXE X OCRYRRY), WE X OROFERY)
Y, WACHKEBEIZETHSICINT WS Y, 20k ICFKEEENIIEITG L VI BlazB 2T, 5T
FEERIC B U 2RI I N s A L EMT o TWw S,

2. REBERROMBEENEIERBF

NEIZZ DFERICE O TEITHRZ & DR LA ZF e z2 I L, BB RO TR L &b ICFEREE
DERAMIZ O W TRPANBGEDED & T E 7o, BERFR (T2 L) ORBERM TIHIEROE 2 H 0
ZNAFY 22y 7 2 (B L LCOESEREINTED Y, 207 a7 4 7 AL LTOBRE
PPBAIEH, REROMEICEDL S 2 L bHEERIN T2 Y, ABEHROMEYREY Ic B W7 L L
X —HEAE " O hPENR IR IRERAE P, IUBEGE AR Y, RO B Y, MBS Y n L, X F
JF IR I N TV S,

J\EFE (k) 2MEEBXT 2 THEYWHEER— R b A0,  THEYWHEE SW (BT a7 —7v&FH) 1 (D
T, WYIFEEAR SW & § %,) FPBLIEH 2R DE R Y 2 B ELE L, FElE - 2 o8hd TREICE
WTHPIRLAEZ AT 2 2 LRSI N T WS @7 BEEPRY, N—7 7% E b L TONMBLWE I F
WICE T 2LA L 2B XORIER b L ABRUCEDTH D 'Y, BERBEL ST, THE R & olg
MIRBORBICHFEST2WELINTVS Y, ZoX)ick oM@ 2 Lo, W2 R L 778
YNIEELKEAZRZLTCRIRBMESZ 5,

FEEEEIE, ZNODBLOEHA AN ZRLDEVICE ) TaNAFF 4 2R, FLALATF 4 7R, N4
AP P ADIDIITHEINT WS, Tua Nt F T4 7 A TERBEYDONT v 2Z28ETE LI
XD EFEEWICAR I BEMRINY, L Sh, BEMEMOERBZORNRER S ™, A EHE
2T 522 TN 7e— 7 28G5 L CHRIEEE 2179 2 L TH 5D, HERL 2R ZEHZBNICTHRE -
EHEIEZ2DEREE INTVS, LA T4 7 2% TGN OE W ORI Z (e L 72 b B ErE oy
TEZIHIL, ZDOf5HE, BNBREUGEIC X > TEEO@BEICEMICER T 2 #Mbitkla, & L, XKiEFERsm
P& EFN 2 BYBHECA Y aHE22 EBNOERFOMEEZEE LIEN 7 e —7 DN v A %% 2 5 FH
tanz?, N ATy 2 A TEED 2 WIFBNEEZ N L CTREIRE, 2L 27 a—)U&T, 1T
BN, blulifeze & o BARFHE - AERPEICE C Bl EERI N, GRLEY R S o RAGE
Y (BEYZ DD DDEFITBIR L 2R 2EEEE 2 IZBN 7 a—F 240 L TN BRI 2000
ZUEMZERLTW3 2, 20k ) ICHBEEMICIFET 2845 (B - SEEMD ) REEY, - &
YIRBHEIC & D R~ DERMER b 72 6 S nTw 5,

94 New Food Industry (New Food Indust.) 2021 Vol.63 No.2



The functionality of food products by natural fermentation of plant-derived
microorganisms and microorganisms living in cypress barrels

3. BRIREBFICEDLEEBYOFE

BEREBLDRRETCH LI T AV ADIZ R —F - "y 2 )uflibid ThEOWECE YL EoRYEE B
% 2 & TRMDOEIIT i, RNOBELBEENRES NS, BNOREEHEE LIS, v
WY RERL TS, EOBEPEY S EOEIUC X 3 BMEEE O, PRIEIC LMD S EE A
SNTED, 1947 FICL vy a—tEhic k5T, #GE "Annals of Rheumatic Disease 12V w7 < FUEEDH
RO DZEAE, BEIOY “F 7O ERFH I T 2 2 L3 TER VI L TH 5 AJREIED R
HENTR2 Y, Lry a—HBhRAMHEDORZNS  DEBOFETH 2 &) HEOMGHZ RS 5
72912, 700 NDLEDOKR 4 i A% Ffo BF ISR 2 Wi 3¢, Z oM, BV v ~F, LR %,
HEMEFEHER, AFVIROEFEDIZE A EDIEFICRFZRRIGZ R L2 E2WEL TS, 561, LV
Ya—lLEHSOREE LT TR v FIRREEOER DGO E, B IO ¥ o7 E oWk & ARG
T 2 2 ERTERNIE 7 IZDOWTE, ACREREE, 7L X—, HiRELREOEEL D
Bl 2 THA) EER LT, TDXIHIC, MWEYFHEVMDOEI, kbt aYlEEOBIUIIRNEZE DU
e Z N L, & FO@HEICHESLS T2 ERRBINT05

MYFEY) OBETH S N 2 A O L DB /YT T 2 B fli2 8 L 72 3CEkE % <, R aliysess
BT Z7 25 —8 X aHOREMKI RIS ™, REICE T 25 v 37 HREESE T 72 EW
HINTw3, %WQ, \EFE (FR) ARSI L 2 THYFRERKEX) 3727 —¥, BEu 7
T—EB IO T 0T 7 —RIEEAHERE I TW B Y, £, A\EFE (B 29 THYIEEES—Z b
AO, ® THEMIZERAR SW, I3 HBLIEHI SR I T w2 7 Z 2 a6, WYFEY I:EYEEED
R X OV - PIRIEFEH L VW) ZoD7 Fu—FIic k> Tk F OEOHER: - %2 b7z o T bH
SNEZEMTHDEEAOGND, ARITIE, EMEHCEIE TRICE W TRL 2D 2 TEYTH
2 W FEBEY) D N DREFRIZ 31 2 BRREME IS D W TREILANE X I L oL, & b ElER L~V TOMBRERER
FEHRZBR, ZOWHITOWBTIE>TVLEL,

New Food Industry (New Food Indust.) 2021 Vol.63 No.2 95



VIR B K O e/ HUTER T 2 HEMD G 72 59 BRI & 2 BihORHEN & Z DJhE

£ 18 EYRBRMOIEBIE

1. {EYHERBRHOREEE

J\EFERE (FR) 23R E BT U - Y F8 a0 3 B AIC)G U ClbE TR R 72 2, FaYFs sl o Sl 1212,
R10 THYRBEAGOBECHEHINLHE - XY - ks Co, iR nzaBodh» 6 & %
IRy, W, X a8, BPEIFHINE (K1-1, 1-2), SEMEHIEN S 2%, M
HezEsL (B2), e/ XEBoficiiiriznsg (B3-1), &/ X2 KETEE (K3-2), RES
(K 3-3), 18>S 10 HEIZEE» T 2 & CHIEORZEEIC X D EME S =% 20 n s (K4).
IX AWML 2% (B’5), # L7 EBEICERE L 2BEcHEIY 2 (K6), B 7 IXFRE - Huk
R DABNDAERIEORR T CTH 2., B ARIOFERE - Bfss, BREO TRZET, THYRERCR EX) ™
2 THEYFERER— 2 b A0y ¥, THEMFERER SW, *", THEIFEIER— % b swy ), ThE¥ S HB, >
7y, znFhnoME TEEZRCEMMEI N (B8), KoK ME LT, B - WY - - X/ 2% -
BYEICHR T DAL IBE IS Z & /7 ISR T 2R - AR EOMEY Z AL Twa 2 L3
oz, b/ FEITHVIBELANT S ETHE - 5 - W% - X/ a8 - BWE 2Bk E T 28R
DR DOMMEDBRARNCERE - BE L, ZNODEMEHROMEM EIRL DA 2 Lo oM B OMEY
PRS2 EEZONB F-1IFRVELAHAI Nt ) FETOMEYORT2FARD -0 —E%2H v
FLZRRTTH S, K92 LK 9-3 132 DRI NDMEIHERS NIMEYOE T HMENERTH D, BERE
PHME L BN A2MEYDHRING, ZDXHIC, BAEVBINE L, XE2EVRLAHT S Z &
T, MR 2 L R L OFBIE R 25 I NTw s EEZ 5N D (K8),

R1 EMEBRAOBETERINSEHX - R - BELGLEOER

TAY, BLE, BRE, B/NNAY, mINTUA, K, HEDE, HLIE, TRNZHR, Ng, 7HRAFR,
HE, 7IWI7IWITF7RATZT R, & WBET, WELEL, WEbA, WATA, 5&, 58, 59, TovAv
b, ATEE®D, ZOERW, TUVF, KF, A0, 77, LA/, ALINNTUA, A—AOx—0O,
HAZY, BhLWbNXIR, i, DDOHER, HEX MNET, MNELE», BELE AUTST—, &EE/NTUAH,
FOATIV—Y, FE, FRY, Ew DY, TADA, TBOXK, <FEE, VyZRNY—, F, JU—21)—7
GL—=T7I—Y, YLARTZU L, LV, BTk, BX BE E&bbb, ¥—J), d—%v, T
F, TIEDS, NRFE, TVTVE—, TAAR, Y—Ha, a0y, ESAIEFE, oo, EOF0E, T &
W, BZ—L2X, Y545, Y>3y, WER, YrFa, LW, LLES, LEW, YV, LeL,
Cehg, LeDH, BEHE, BH, LAXVES, TLhH, d0WE, X4F, XvF—Z, £—3J, REE,
Oy, Z58, 2794, KiR, K2, KEE&PL, 2144, 8%, 27 /10, lcFhE, 250F, Fo v, Fv—
B, RE, FUTVE, DERE, EO5HA, E5BBTL, bR, EBFE GL, BT, EOE, LHT,
IZ5, ICA LA, ICAITLK, RE, DY, INA1Fy 7, B3, N\2)b, e, J\E, Ny a>rTib—Y,
lEEZE, NFF, NFESZRYT, IV, E—=<, E=F, OLE, UL, Uhb, UbE, 7%/,
AE, XES, TovoIRY—, FSL, TIb—XY—, F)v—>, JOva—, JOvIU—RT>Th,
XH, ZF5NAE, R—RZT0v o, BADA, TWeld, VIS L, RAZ—RATZT N, vy a)b—
L, R>d—, DA, KE, #DIE, BE—< >, STEIb, R, HFEOD, TV, BFvRY, Hx vy
RY, A0V, £ BHb, XX, &6, EOvICAVT Y, EONTV, PEVE, BT, B, £HF,
AL, ZARNY—, 52F&D, ZT7qv¥a, REATZ T, 2HPL, VAT, Iby3Z, LEXR,
LEY, LEVIIR, NATA, O—XU—, O—UI, bh&®, biFE, Hb&T»

96 New Food Industry (New Food Indust.) 2021 Vol.63 No.2



The functionality of food products by natural fermentation of plant-derived
microorganisms and microorganisms living in cypress barrels

e,

B | (5 R o

| REERORE | ®1-1,1-2

U>d 543> - LWeld - 9 -
D - BV - A0 - )FFReE

-

3-3 -
2 &
SEEY | F4

i G

R4 EEOBELICLHTHAOHE

X3-3 b/FEBTO—RHEE

“ e
E

Y
S5

HEE X6, 7

BT

X5

kT2

“ie

AswE-Ba| (xomn-ma| [@s )

'

IRAE R—A Mt kR KA (X=X M)
‘ HEYDFERE X — X BAO TBVIREEN—ANSW  R6 ¥ - TR
HEYDFERERREX HEYIFEEERSW
HEYDFERERHB

New Food Industry (New Food Indust.) 2021 Vol.63 No.2 97



VIR B K O e/ FNCERT 2 HEMN S 12 59 BRFERAC & 2 BimORENE & 2 DF2E

X7 3B - AR OMEGEIR

98 New Food Industry (New Food Indust.) 2021 Vol.63 No.2




The functionality of food products by natural fermentation of plant-derived
microorganisms and microorganisms living in cypress barrels

bAHRE/ 8 JFAIDEFEE - SRY) - iEsEsR

-

-

{DAFHEERIREY) $F% - RY) - AR )
<9-1,9-2,9-3 (10-1, 10-2, 10-3

' AL - G - AHERVEA '

JFRIERTHR

- )
l‘
-

e
Y]
D e REX =11 )
EFRER—X MO X12
B REERSW =13
EFRER—X MSW K14
B FESTRHB
\ j

8 REHNGH SURKHRMEMIC K 2 HEBE

New Food Industry (New Food Indust.) 2021 Vol.63 No.2 99



RHYIHREYI B KU/ HCA R T 2 WEYMN & 7 59 HIRFERAC X 2 B ORREN & £ D3k

H9-1 MEYMDKRFZEMBECRREI B, e/ FBO—E=ZAY b

9-2 k/FBOMHDKRREICERT S ®9-3 X—L7v7LIES - LBEAD
B - LBREOEFIEMEREREG (3,000 £5) BEFEMRERG (10,000 15)

100 New Food Industry (New Food Indust.) 2021 Vol.63 No.2




The functionality of food products by natural fermentation of plant-derived
microorganisms and microorganisms living in cypress barrels

2, RBICEDIER - ILEE
2-1. BEEMHAROER - ILERE

W AEY O TR, FLERIE, AP HE L% oRBHEEMICHIHINTE 2, BRHIEREIC
JEL, EREINICHIES L EHEZ 2L, REBENMBOGHEY 2 riEs KON T 2 2 ik > THRTW
%, IREWNEERE & L CRICHEHRERE (Saccharomyces cerevisiae) X403 33WRE (Schizozsaccharomyces) DMFEAE L,
HEFEERRIBEZ 7L 2 — VISR T 2 2 LD 6 XU RO FRACHIH S 1, ABITE > TR O BIFEA DT
WY DO—DTH B, —T7, THEEERED 7 EMBE I B T A FERE R o RERM T I N T E 7,

FLBE G X D A2 R T 2 EHORITh 5, —MIC, FLBEH L WIXn RIS 2 Lo
ZORENHME X, BRECL->TEROAMEZEAT 2721 TR, HENEY pH &AL ST
5, TNHDEICE > THABIIABORKEY TH 5 LFIFIC, ZR2FDH L CTREZBIEICEZ S 2
ECDBEY OB Z A, HEOMEZAHICEI ZEHZRO>LEEZSNT VS, 207D, ki k
TEE D FLIR R 3 FE AL RN, EY 2 EoREEYBEEICAIH I TE L, £/, t FEENTIE,
FURE T HEEME E LJEN 7 e —7 (BEMER) 2K 22 056, THEER) &L LTUZENT SN
TWw3,

WERF 8 & OVTLIR I (R BF 380 BT (e L 3, W D3 AE ¥ 2 53 RS E DS FE I 12 B VTS
CHERE NS ) 2 oA R O JEAM RN W 1E T 2 B2, FLIRE 2 Bl L 72,

ANEY)FE B D TR T\ 72 100 B, BRI 59 5 REMWHEY v, ¥4 ay, Lukild, $TF,
LoD, TSI, NFF, A Il OBTEEMHROBERE, FUREOBIS 2l A7, SFEM OEEE
TR DHMEYRZEL LB TEROI L6, FMZEY LG T CORET S 2 Lotz
WEMZRDL I L E LTz, 7V a—R%E& R pH 2l U 7158 2 AN RIS L 72 & FEM 2 A,
NFF, AuvideHE, Vg, ¥4 ay, Lukil), bard, H2% Y7 HHE, 351 16 HiE
25°C DM T TREE L 72, BEERD oA 2B L, B -UEMEEAENTIC X D {FBM R DR - FLIE K %
BEEL 7z, B, KX TIEBEYMOSTEHZEHNICERL 72,

Vra, ¥4ay, Lukld, $TF, bdrd, H90 Y, NFF, 2uriz ol - 1Y - fiEh
Kty o B - PSR (3,000 £53) ZE]10-1 1R L 7%, 10-1 I2 B W TR DY 1-4 um THIAEIE DY
1 um FEEED IR & % 2 5 1 2 Ml O H IS HIIER2Y 2-6 um DS L < IZHEMTEORERF & S 2 AW h3
MR S 7z, B 10-2 12 B\ TIRFEM O B MEiiER (10,000 f53) L 0, K& 3 & L OBIRD> S B (R
TS E M) F - I3NEIREARHE, ¥Rt (EfIcEf) EEESI NIRRT, Vi, ¥
A4 v, b OHKBAEY TIIIREREERE £ 72 (JEERERE DR S 1, Lwil), $7F, 5931 7,
NF o, A a CIFHEFRERE MR S T,

—77, B10-31CB»TAME E L TRE S XV IRD 6 IR (Lacrobacillus J& © HGICE ), 1
FRFLBEEE (2 — 270V MEFLEHE & £« 85 ®), REFME (EEIcE6), RIRIMBERE (¥ 74
AAWPF — RAFEWER 7 & fREICER) IS L7, FEMINCASZ LY Y IB IO DI ITFLIBESE,
¥4 a3 FAEEEE L ORERABEE, LB X O0H T EICIIRERILEE E I m 2 SR FLE E
BOMEAR I NI, H29 PICIFFLRE B X OCBRIRFLEBB BB, N I IR EIRFLIB R B D A 03ER S L7z,
A0 OWTE, FMBESE, RERFLEEEES X ORI E O 3 HoOMEE RO o 7,

EMELTHbNEY) T, FLay, Lok, $7T&, bhrd, H90 P, NFF, xuarixlil,
WSRO TREDORAREERE 725, Y O Tb RAMROFEM & LTINS T 5, FMICX > TR
BUIZELIRTH D, HRFIOEVTEZR T 00 o RIRRDIEZ /R T OBRI NS, 7, FBE L
EFICHHEE IV — 2R 570107 PSR SOz 0 L THEEZ > ) ZTHE ORI TH
203, MBADTARDE D S, kD 2 WITMERDIEZ L 7 FLERE & IRIZ O FLBERE IC I N Tw» 5,
SRl DBEERNTCILEED © KR ZHEE Lo L 72208, IEMEZ BRE o RS 12 IZBEE IS EE 288 T EbT
DABETH %, 1 D S IEHINFEREIC B\ CHBBE L BRI IEE L Cw s 2 eI Tw B T, Ledto
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VIR B K O e/ FNCERT 2 HEMN S 12 59 BRFERAC & 2 BimORENE & 2 DF2E

10-1 553 - RY) - BRERMEWOE FERMERE (3,000 15)
A U4, BpEraY, O LWelF, D)HTE, E)bhed, F)E/NINAT, G /\FF, H) *Aar
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10-2 EF3E - RYD - ERBERMEY (B8 ) OEFIEMEEER (10,000 )
A)J>d, ByZ~Ad, Q LWelf, D)HIE, E)bbhd, F)F/NIY, G)/\FF, H) XOr
F ) HEFEER (Saccharomyces cerevisiae), 12 ) IREIABERE, /B FUERE (HBESE L)
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VIR B K O e/ FNCERT 2 HEMN S 12 59 BRFERAC & 2 BimORENE & 2 DF2E

10-3 5532 - RYp - iBRHFRMEY (KRWAE ) OSFIEMEEER (10,000 1)
AU, BArar, O LW, D)HTE, E)bbhs, F)F/NNALY, G/N\FF, H X0
6 ) ALEEE (Lactobacillus | ), L&) 1FERABEE (I—7IV MELBELE L)

B2 ) ARIBEE §68)RRIABEE (L7 XABPF—IAHEELE L)
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T, ABEICBWTY, Yra, F1ay, Lukld, 7, bho, {5593, NFF, Xurto
JERL DGR IS B W TIRE & X RO i O LA BIRIC X D FERBIRASE L IC 8 > 7R & LT, il
FEOMS 2 BB N TR TS bDLEA NS,

2-2. ERMOER - AKE

HIE TS A B R O BERE & FURRI O AEP DB 2 Bl55 L 7o, Tl M Fi il o SdE e ) Tl 7
I ERHCRM A B L e 2 I HICAER T S BEMIC L0 MR 2 KRR & L CHREL, maki
ICTEREREY) (L) DSHOR E23%, FEMPEYICH 2 (WIS E U 2 RS K TR 2Bl L 72 L 2 5,
WMDY FERE R IC 35 T H RO FLIR I & 5 S L 5 B SRS S e,

THEVISEIEROR EX) 2B 11 12, THEYISEIER — 2 + A0, 2 12, THEYIFe i SW, 2B 13, ThaW FEisE~ —

11 FEDREEERRK EX [THBVF B EERERE&
A) 3,000 &, B) 10,000 1& KEDEER, RED2 D ALEEER

E12 HEMHEBEN—X F AO lcBIF B MEERRG
A) 3,000 f&, B) 10,000 1& KED1 I EER, RED2 D AEEE
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13 HEYIFEEER SW ICH T B EMERRE
A) 3,000 f&, B) 10,000 1& KED1:EER, RED2 D AEE

X 14 HEMREEN—X b SWITHT HBEMBRRE
A)3,000 1%, B) 10,0001  KED1:EER, XHI2: AEE

2L SW, ZR14 17T, SEEGRICB T 2REMAEYDERE (KA1, TREMAEYDILERE (%A 2)
ThirEEZOoNS, FEMTICEANF 2IXFEAME L PH SN2 MEYIHER I 203, BHR A TR AR
WCHET 2IHRE K OABREOFE IZfTbtT vy, L L e s, WYFHEEG O BERER TH A DX
EDHERSINEZ R (B7), pHPBMEETHZ 2 L 806, BESLHRY SEERE X OAMBE D71
DRBE T2, oty THYIFENCR EX) ORERHI MRG0 2 1 & 57 ) BERHTIEE 2SH 23
TOLARTFPHER I Nz, iU Z OELEICE W OKDREMERIC X DRI EI23020 0, FEREHHAEEE DS
HorxnztEzons (B11,B, K1), 4 kb ERHIAR D DY RBERICEEFN TS L
BEZ NS, JioBEhOE TIEBEREE SR O FEAC X D T RN E X OCHBESEET 5 2 LD
MR TE 7,
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2-3. IEYMHERBRGEEERMCE T IBRME L CABEROLR

HIE MRS K VLRI B 1) 2 EREE X YRR O AAE 2 R T MEINITRS R Th - 7o, FEHOE =R
IR Z 2 72 D ICBIE RO~ TH 2V v B X CbDICHIET 2~ E X OFLIRE S HlE Lz &
25, Vv I TIEEEREEAS 2,000 A /g, FLEBEEEHS 3,000 /g LT, D700 TIEEEREDS 100 f /g LT, #
WEEREAY 3,000 flHl /g AN T -7 (F2), —/7, B TH 2 HEVIFEREKL SW TIXEERFE A 7,300,000 i /g,
FLIB 003 300,000 flEl /g TH > 7, B O EITFEM CHERE I N2 BER B X 0TI B K D@D I12% 0
DHER I Nz, T OERNTERD & EM b OIERFE L OFLER A 23 F8 [ - ZUR T 2 388 CH R I £
7B Z N, RALBHMEOLET 2RMNEECTH D I VT 5,

®"2 EMREER SW B XURRHENOIBEY - BEHK

LT B

HEEEY | IBWRESRSW | 300,000 {8 /g 7,300,000 18 /g
>3 3,000 @& /g LA F 2,000 1@ /

R . .
bhh 3,000 {8 /g U T 100 18 /g LUF

2-4. ERBAOHEMHRER HB OBHHE L UABEBOLLE

AV FERERLT I, FEGRFRICE W THRDBE LI N , FEE2 R & L THLTw 5 2 L 2VRH%
THY, MHOHE - ARICHEELBEEZD DO TH L EEZ 6N, ZOFREZMKEEL -FRE2ER 3 ITRT,
xR 3 CRIYIFREBY O—>Th 2 MYFHEAK HB 2 & / IO R Y v 70, A7 YL AR ED
Fon ORI - RS G EORRIE X OFBEECE R L, BRI, & 2 X185 130,000 f /g, RV %
> 7 9327000 1 /g, FEEEDS 19000 fH /g, A7 L AD36400 1 /g TH Y, v/ XHEEHOTHEE - Bk E T
2L TRSEDS 20 (513 E OB 2 Z L3 TE R, —~HOIMBEEIZ, & /7 X182369,000 fH /g,
) &7 H38,500 il /g, BEERAHS 7,700 fH /g, AT L ADS3700 1 /g TH D, b FETHEE - BRET D
ZETRSED S 19 EDIME DI ZRD e, 92 B X URI-3TRLZEIHIC, v/ XiE%x
MR UMM 2 Z &L TRANICERCHABEPHEAE 720, 20t ) X182 TRz - Buk L 7288
EEM DS DEERFPLILIEE OIS, KA NOBERECFLEEE b FEEE - AOHRICB D 2 2 Lp 5, DA T
HlE - AT 5 XD L OMEDHER I N bDLEEZ NS,

&3 IEMRERHB DARRH ILEEH - BEH

ResDiEsa LB 235254
b/ Fig 69,000 1& /g E ./ Fi8Lt 130,000 1@ /g b/ Fi8tt
Kug>4 | 850018 /g <8.1 1= 27,000 1@ /g <48 1=
pEs 7,700 {8 /g <93 19,000 18 /g <6.8 £
AFVLRA | 3700fE/g <1861 640018 /g <203 1%

3. REROBRAIM

YR O hicid, BB ICB O THBERENMPHER I N2 Db H D, HEEFIHZ L2 72 Tl
VIFEECR EX, 13, fiofFieaih & 3R a 2BENliZ2E L 2B8MTbH 5, %fﬁmai,@%@
B9 2SR 2 ERNIORTRETH 5, THWFRERCK EX) CHER L 28R iz 7 27—+, Bk
7urr—X, fETe T r—X¥Thh, ThEFNTIL (g Ykbhoar=v mm)%ﬁﬁbtk:%,
@mmmmgloWWgzmum@@%b flo Frigs B sy (fdd) 1B TRV S b B R EE LT
Thot (R4 ¥, 7I7—LHEEHICOLTIE, Lo ARBoEEL 1000 g & LTHEL 2854, THY
HEARAK EX) D1 géfcb WCARBI 1.6 ATDEELTORROBT I 5 —ENEETE Z EICh 5, [ARFICH
L7 THYRBEKREX, 7 3 /7B2a7 ™13, 86 TH-o7 (R5), Jiid, BERBEFZOAKBE T
HDHTAVADIFT—F - Ny EOWRELRY L EORYIHELZE S 2 LMDt
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o, RNOMLEEERRES NS, RHNORBBEESFHEE(LENE) L v BEHY 2+ IcHRL
TEEE VR B, Z O TREVIFRERR EX) BT ORERF O % < ICHIlEEEDS T 7o REEDBIZZE S Tt w 2 (B
11, B, KEN 1), THYFEEAG AR EXy M EH o85S TRAIC B W TR oM S IE I - L b, Zhick
DN OEEEZ GORaPEEPIAR L bt EL NS, Lo T THWFHBECK EX) DWEE
REER MO BRI, WEYHROBEICMAER» 6D 7e T 7 =827 2 7—YHRICL 2D % 0L
Eiohs,

x4 IEMREBK EXBXUTHRES (ftitd) OBEZRI M

B4t HEmm 1 LEE2 | LEEI3 HEmml4 LEE5  LEsl6
TR EX RGBS 2 HERELG3 IS4 BRALE S5 HERIG6
7 s;;tg]ﬁm 49,000 KRH  RRE RRE RRE RRE R
@"W?ufitfjg?ﬁﬁﬁ 10 KEH  RRE RRE RRE RRE R
E‘j"*j[['u;mf/;]ﬁﬁﬁ 220 FERE  RRE RRE RRE RRE R
73 /BAA7 86 0 . . . . .
BRI Bk K R—Z MR AT RR Kok TR
=5 IEMRESRE EX 5 & UHIBROBERIE 2
B BER 1 BEF2
HEREE TR EX AR HHEI1— X
7 IS —vhHh [unit/g] 49,000 30 KigH
B~ 05 77 — £ 1 [unit/g] 10 KR KR
FRiE 70 5 7 — A4 [unit/g] 220 KR KA
/8By 86 - -
BRI Bk - -
INE

AEY ORGSO W TIE, Woods (1953 4F) 32 OEEME A2 FIVTLLK, % OWf7EE L % &8
22 & L7 ™, Challinor (1954 4F) 12X > Tid U & THEERF & FLIRTE 0 JE85 28 1B 2 R IR 3 FE £ &
72", Z o Challinor (1954 4F) DWI%EIE, H2EOE Y I v, MIEE72I1E7 3 7 MHAKRE L 725H<1k
BB TE R OILIRED, WA E DI RIC Lo TEBTES L) > L WINETH 2, ENICET
BEERE E AMBHE OB EICEI T 29813 Nakamura & (1961 5F) 255 L CE D, ZDOHhCEERE & ARG 1
HWIZZNZFNOEBANHEL KIFL, ZOMEA R IICOHELZ T2 ENRINTHE Y, Ih
&, TE DM RTFAENT V ADEETH 5 LHEM S N 523, FEEITEMEEHR D b 2 AICB VT, MH
DINF Y AREERFEMIT L > TIHEVCOEEPRENR T 2546052 L SbhiTns 2%,

L2 L, BHINFEEER T TR & FUBE O N T v AR T 0 S, ZHUEiE o 581 5 2
DREDH B LHEE I NG, BRFD% X, SRRy VR, IBE R & OO RIEEZ BRIy TE %
VW, —HDT T LG TH M X, WIS ERRHEREZ DT 2560 % v, U, BRI
T hE e ERBEORE 2 GO 2 HIC L ZABRECTAEE T 2 HAICIIRERMEIZ R VD, She sy VR E,
BE 72 &2 LR 2 I L BECAE T2 540103, ABEOBEBEIMEEPEELBEICRZ2bD L
EzZohd, £, FMBEIT BIOREINRE S, B2, 728, ARRERB, ey rvnlkx
HR$ %, SGul L7z Challinor (1954 4E) DOfff%e % kb, WAL DIERICL>TT7 I/ BPESY 2 v,
a7 ENFERLEBTICHONE ZEDBHLPICEINT VLB Z o b, FMEIZERERE oL iR & 4t
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FIXEEVP R E 22560302 bD LRI NS, 510, MRHIMEAE T CRIAMRZIICO ET
MR ENTE L TE S, AMEITHGAEREL FURIC X VILAT 25603 253, % OB
REEDIFICIDEMSINDG EEZOND, DLEDXIIT, BERFEFUREIX, MW S 726 TRAKRILYS S
VRV ER RIS, MAIKH DL BB L TERLEEASN, HEBHEL T2 DI A TIE
%<, BARTHZEELF A5,

CDEH) el Lo, AWYFEREEL X 100 MM EOEMEIE X Ve 2 FHEHRORERCFLIRR 74+ £ D
WA DIER D S DAY 2 K EFE E LT, MAICBRE L 2086 3 - 8T 5 2 & ClE LYo
st EIoND,
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£ 28 MEYRBRAOELCFHER

FU®HIC

b MEAAiER D 2 0 I BE (0,) ZELPRSMDIAA, ZOMKFFRMKICEENLE~NETDE Y
ISR A L TREIGEIEN S, RAEIICIREFEIIMEAD S F a2y FY 7128 W TRV ¥ — 0 ATP FEAICEY
BN A—AFRICHHAI NG, BRIEFHEFITroET2HECLTVIHE (B muico, 49
FZ AN X—EEOH TE T EEEBOE AR LTHHSATELY, 2ok ) cBERAED L
FVX —PERICAT R FTH 5D, ZOWHIW X ICEFZEBRICE W TALE RGBSR i
(Reactive Oxygen Species: ROS) 237429 %, KNICEIT 2HEHED 1-3% 13 S F I F %512 X > TROS IT£
b %, ROS EIEHEDET P AL (FBT2F2) EANBET2RELZVIET A LICRIIENS ),
FONNFA—R=F XL FIIANPEFaxe IPh)N, —BLEFELEEYL, ETPH NI
WK E S —HIEHMRR, 4R EMT 5, £, BFEICHKETANE %%%ov/ﬁﬁ/®WH
FIANRE) bIFET 5,

245 ROS BEELA b L ZREADBATICHD D, LA P LRI EEOEA 7 DIz, KRS,
RN, BIIREEAGAE, DI RE 2 & OB O - ETICBIS T3 Y, £7, ROS IZHH{LiHKA
%% (Advanced Glycation End Products: AGEs) DEAMEHEIC BB 5, BEfhTIET7 I /ey oL
JOVa—Rg EDBRIGHEDIERER I SOL L, RSN E O LY v o7 Th b7~ FILEWE % 5,
72 FULEWIE 3- T4 X2 7 ay v (3-deoxyglucosone: 3DG), 7'V A X ¥ —)L (glyoxal), XF L7
F ¥ % —)L (methylglyoxal), 7'V )L 7))L Tt F (glyceraldehyde), 7 /L% )L 7))L 7t I (glutaraldehyde)
BEDANR=NMLERZRLE T 2 PREER 2T, AGEsICES, ¥V /X7 HP AGEs{Ld % L%
VR ZEBTTABIZIR S 1, 2G5 72 O ISR RIREDME T § 5, AGEs IE3RBHKRE R D
RAGE (receptor for AGEs) & &L, fldNS 7 F 2 i3, RIEWY A F A Y OREEZFERT 5,
2D, EEFO AGEs ERLEM IR IcHEE2 25T L LD Y, AGEs DRI D
LACOREROE, BRI L, AR E AR C S E S AREDHRBOHER EEZ 5N T3 Y,

D EZEEEZ% L, ROS DERER AGEs RO ILFIFEBR O & b D2 #ERF§ 2 LTHEEL
7T7R—FLEF A5, FHEYFHEEG PR EZECI EIE2EE - B - ez EA L L Tw 3
Z &, PUBLIEZ: & DOREBEIEDS U EIC X 2 REERR T2ILT 2 2 L2 806, T TR O hilR /i
ARSI, T E TICEMYFEREYICE T % ROS 12X 2 /EH 5 ROS DFI 4K Ic & > TRES 1L 5
BEALMERNC T 2R REE S T & 7270, 82 BT LA E o3 & 0 155 N B Y FE R
BB D HIEEEIC D W THER B,

1. HBEREEHE

-1, iEYRER—Z N AO OHELIER

WFEEESR— A R A0 ICB VT, A= N=F XL FITh NP RFuxs 720, BitkEx L
NI BMEREREALL 72, B, HEYFHER—AF AOIERMDa >y o — LXK EDHEIC XD, HERED
I &2 4T > 72,

A=R=F X N7 HIVIEEGEZ M L 2B ClE WST Itk 2w, BELLA——FF T F
FYANMTEY WST (FEREE) WEILI NS LHAILHAET 70, A—R—FFT FITANVZHEL
7E, ZOREBIFBATLILEERL TS, ZOFEITED 083% ML EOYIFERER— A b A0 IFIKIC
BLTHELOLEADETWRIN, BOA——FF> P72 VHEERPREO sz (B15,A), YT
[ER—Z T AO D 50% BHFIRIE (ICs,) £ 0.018% TH > 7,
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7 ¥ A IVIHEBE % Bl U 72 3B% 1%, 2.2-Diphenyl-1-picrylhydrazyl (DPPH) % 277 ¥ A ViHEEE%
FEfli U 7z, DPPH (3%, 7Y A NVIRETEOEZRL TV, JEBBLWEIC XD DPPH 205 7 ¥ A L1 %E
b Ga, WOREOICET2 2L CIMME D 7 P ANV EEE I CE 5, 0.5% BEL EoEY)
FBESR— 2 F AOBRICB L THODIDZRL, 90% L ED T A NHERIRBD Sz, ik
WHTHZ7AANEVE (EF I C) EHIRLTOEWI ALV HERTH- 7 (K15, B), W%
fEX—Z b AO D 50% BHEIREE (ICs) 13 0.15% THH, BENIHTH 2 7 A 2LV ED IC,, 6D 1.08 mM
THo I EDSHMHEHESR—ZAF AOIFKN I mM D7 A )V E VBBHYDOILI P HNLVEEET S EHE A
55,

ErFuXs 7 2h0icxd 5 E661%, Hydroxyl Radical Antioxidant Capacity (HORAC) JEME X D% L
72 EEHEFTRA(LAITdH % Gallic acid (GAE) D7 P A ViE%E b & ICEHEMBRZ ER L, HYFEEE— A b
AODE Fuxs 7V N NViEEREL GAEMHYE L L TR L 7% (HORAC f#), 47.3 uMole GAE/g T® -

A Control E??AE%) B Control /\ ZI\AO
100 [ o 100 [ - - —
e 90 90
t/ 80 . 80 * %%
B °
g 70 S 70
AT v
Z 60 Bt 60
43 :Hq % %k k
X 50 50
D
2 40 S 40 |
m 'R
w30 N 30
~ |
20 n 20
T 10 10
~X
0 0
0.00664  0.033 0.17 . 0.125 0.25 0.5 1 1
HEYIREER—Z MO (%) HEYIRBEER—2Z MO (%) B4 C
(mM)
S 6 50
< ~~
g 5 S 40
w4 ﬁ 30
# T
I 3 B
3 HIHT
3 » 20
R ~ %k >k
N 2 D
IN & 10
lem W R
O
L 0
i
u 0 0.08 0.4 2 10 25U/mL
0.125 0.25 Catalase
d— (o)
TBFEEE <~ Z MO (%) TEVFEREN-AMAO (%)

X 15 #HEHREER—X b AO DB LEhER
A) MRA—/IN\—FFT RZIHIL(n=5), B) ;i>TIHIVERER (n=5),
O ke FOF>>IAHIL(n=1), D) Fu@f{tKE(h=>5)
EHME £ 1ERERE
*P < 0.05, **P <0.01, *** P < 0.001 (vs. Control)
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72 (B 15,0, =¥ ¥ ¥ ? HORAC i’ 1.07 uMole GAE/g, ¥ 277 V% 1.58 uMole GAE/g TH 5 Z &5,
ZNEDORI0MEOE FuFs 7 ANNEREIS 2 EEZ NS,

WIEAIK TS 20 KR OB LK BRI O L % o CREMT S 7, SEERLK R IR G T
2 LEROICHOT 5, BIBROKEI ML X D RSN gh, 20RO T2 2 L ohulEig{bk
FHEIMIT 2 2 LR TED, ZDOME, 10% BEOHYFEE L — A F A0 AEKICE W TH 14% DL
KFEWHEZR L, BENETH 2 H Y 57— 25 UmL DIEEIZE T 50% OBEER{LKEZED I E%Z R
L7 (E15,D),

ATED ROS ICX T AWM ERZAML 728 24, FBICA—R—FF L FI3VALELREFrXF ST,
70— PAHNEERBICEWTENSIREZRT Z LRI N,

1-2. HEYRER SW OFRELER"
TEVIFEIE SW IZE W TH, HEYFHER—Z F AO D FHEIZTA—1—FF > FIIA P FuF
I YA, BB LKELR SIS BB R REEL, 2o O IIEYFESR SW IERMD a Y o —

A 100 koK B 100 Control fBYI5EEER SW
< 90 90 o *oxk
>
~ 80 80
:Hfl 70 3 70
E 60 ~ 60
o B¢
N 40 T 40
" * k% =
‘\1'2 30 rx kK KoKk -Ii' 30
1
L0 N 200 L.
T 10 10
N 0
0.03125 0.0625 0.125 0.25 10 0.5 1 2 4 1
TEYIFEER SW (%) SOD TEYIFEER SW (%) e5=>C
C (U/mL) D (mMm)
16 80
@ . Control  B¥5Efs R SW % % %
) 14 70
2 12 60
5 xx g * %k
Z 10 - 50
'
ﬁ 8 E 40
3 6 2 30
IIR 4 %JPH( 20 * ok %
D2 | = 10
D * %
iﬁ 0 _- 0
0.0625 0.25 1 5 1 2 10 50 25
HEYDREZE SW (%) EIREER SW (%) Catalase

(U/mL)

16 HEYIHEER SW OB LR
A A—IN=FF2 FZIAHIV(n=5), B) > AHIVEER (n=5),
O ke Fa+>>IhIL (n=5), D) HuBf{tK=E (n=5)

SEEME t AERERRE
*P < 0.05, **P < 0.01, *** P <0.001 (vs. Control)
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JVIX & DMl X b 2 L 72,

A=NR—=F X FIV AN T HELGEE L 728, BENHXE L THRELALA——=FFF
TA4ALY—E (SOD) LD HWHERIIHZDOD, FE L 722 TOMWFERIK SW HMIXIZ B\ THY 20—
30% DA—8—F X2 PP hNNERPBHER SN (B16,A),

TV TR SW D T 2 A )RS 2 528 % Sl L 72655, TV FEREK SW 2-4% IRIEZ ffl L LCTEH L W
FODEFEZRL, Mo P HVEEESIRO s (K16,B), BHWHE L TRELESY 2 v CIRM
KIZEWWTH 7 P ANIHEBEPHER S DS, TR SW 1% IRIEX DL ETREY S CHMX LD b
7 P HIWIEERIE o7 (K16,B),

t Fa X s 7AW 258 % 5 L 725558, YRR SW IHIREREFNICE FaXx s 7Y 2 LiHE
FHETRT LRSI NL (K16,0, 51 GAEZHEHRZ & L ICHYIFBEK SW O Fuxs 7
HIVIEEREE GAE IC X i ERE L L CTHEIE L 72#5% (HORAC ff), 161.9 uMole GAE/g TH > 7z, ZLhd
VIHBESR—ZAF AO LD EVE FrFXs 7P A LA TH -2,

WIELAKE IS T 2 8% MR L 726558, 2% DL EOREIFEEER SW IRINIX I B\ B 0384 231
A, WBKEEEEIRO S (K16,D), 50% MEYIFEER SW HMXICE > T, BiiEe L
TRELZAY 7 —CRMXDOWEERL D bEWEDHER S (B16,D),

WIFEBEL SW IC X B2 A= 8—A4 X F I AN B I OEBEILAE, X724, DPPH 727
WV DHEEREE I L 725558, WINOMEBELZS NI 7Y =AM L THIEERZRT 2 & DM5ER
INT, MWVIFERER—A F AO EHEVIFEIAR SW DY LEE 2 K L 72556, A——F X FI73TANE
KT ANV BERIITEDFEEER—Z F A0 D3R (FHREEHE), @R LKZR IR 5 04 L6813+
CHEETH > 72, —H, MYIFRER SW Ot Fu X 72 ALl ABIIHEYAERE<— 2 F AO DY 3.5 1%
Thote, TN6DRERD 6 ZNFNORYFEREELT O BLE FILE OB I X ) RPN R Filg (g 2 Bl 4 5
EEZoND,

2. PEEER
2-1. fEMEBERROMELER

W FEIER— 2+ AO DHRELIEH 2 REET 272DV LR —2 (B 7L X=y (P I /7B) Lok
LB B 2 IHIEIR 2 BEE L 72, 2 DFEH, 2% DL Lo FRER— 2 b AO TF & 2 LGl 23558
s>nz (B17-1),

I HBER SW D 7Y £ )V 7 )V T & F -AGEs ZEBGRTRIC KX THEZBAEL 72 £ 25, 0.125% DL Lok
IR SW IZB W THBEIZZ Y 2L 7L 7Tt F -AGEs DFEADIHES N (B’17-2), —77, HLHEY

120
100 «
§ 80 * %
=
< 60
A
AJ
E 40
) %ok k
20
0

Control 0.08% 0.40% 2%  10% 20%
X 17-1 1EFEEN—X ~ AO DHFRELIER (VIVR—X « 7IVFZV XA 5— FRIY)

Ti9fE + 1RERE
*P < 0.05,**P < 0.01,*** P < 0.001 (vs. Control)
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0.20
018 W z07=r =3 B 7eFERFAY (0=5)
016 U] 7zanese (=5 B Erxsasw (=5
0.14

0.12

0.10

0.08

0.06

0.04

RAGE RISTHMELEIL NIV (IRFEEE)

0.02

0.00

S o (§\°\Q°\°%Q°\°

17-2 tEtn3EEER SW OHELIER (RAGE RISTEHE(LEER)

TIME + 1RAERE
*P < 0.05 **P<0.01(vs. 77 /777 =~ 0mM)

HThHr7I/ 7=y CRHERAZHEZR L7 (B®17-2), £7:, 2EYWETHLTAINVEV#BE X
K72 F N AT A V2B THHEFHBMR I (B17-2),
JVEeNVTNTEFR-AGEs X, 7V L T7NLTEFFEYUVRITEDKRIGTERIN, Z7YVELTILTE
PR CHEL 2 7Y L7 LTE R 3- ) VgL XY A — LK TELZ 707 b —xd)ﬁ%ﬁi%@é@%
TN =R -1-V VBBIET 2 I ETERIND, OERFEEIT D AGEs £ AFREEICHE E 2023,
W FEER — 2 b AO AW FEIER SW 5 AGEs BHEEH 2R3 2 L 3ot o7z,

INGE

ROS DZERGERLIC B\ TIRE D EEIME s E Tl L 72 REEDS —HRFE TH h, i 1B »it5Eans
ER=—NR—F XL FT7A Vv IPANERDE, A=N=FFL FTP7 A IPAHND 20 TEHET S LiaR
fbkF L 720, BBALKENHESHEL ZRERE FRrXs 5003, 208D ROS BB
EHEAND 2L X — B (Br{REEfE) THEL s, s —EHEBEBLSA——FF F7=F
TN, BELAKE, E FaXxs 7 ANPGRS )T, MOy THENRINS D
BRI XDEF (7P BEEEZZT TR L L 202 7V —7 P 2L EWES (R 18), HEVIFEIHER—
2+ AO %*ﬁ%%@%iﬁi SWE, Z#5 ROS X L THPLICE 2G5, D% PN 25§ C
L TROS %7 2 2 L3 Ll F X O MR I 17, S 5 ICHEPIFERER SW I 8\ Tl AGEs BHE I (Fit
BALAER) IcoWw T HER I L, YRR SW OFBLIEHIC X D, Za & B4 2 HE LIS b #TH S
nrtEZoNns, s O X D EYFEEES IR LEALTRLIERZ AL T, B{LA b L 20
Lz ALK & § 2 IR S A DEAL 7 ORERIE 72 £ DIRAEZ: & NI 2 8% £ 7213 PRI ICE RS 5 AlaetEss
& 2l Z e,
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£ 3E tEMERBRAOMEEELNILTORELER

FUsIC

2T/ X D ITROS 1F, DNA Y VX 7H, REZZEAEMZNT 2 E1Ez 2R L BGEz2 5 2
%, EYTIEREGD S DEIEEDIROS FEAITKE (G LTWw 5, MRS (UV-B) W4HZ NADPH
oxidase (NOX) & MPGHESEGZTEMALT 2 2 L TRA—R—FF S PP AV I AFETZ Y X
512, RIEEEIME (UV-A) 1F, NOX DIEMEL L AGEs DB KIGIC L D A——=F X F7r=F v
CANEFEIE DL, £, VAT IEVRRALTZ AV U REIUET 74 TREN LIOEEEIRIC XD
—FIEIEHEAFEA L, AGEs Tld RAGE Z /v L CHIIEN ROS L~ L% ER &R 2 ™ (B19), —/7, WA
PERE LTS Fay P 7oMc 2R KGERETROS FET 2, b M EMmEHERT 2 LonEik
IAXNFXF—ThH2ATP IFMIIND I Fary FY 7»oEAEIN, BELZNEETLIPary P 7TIEZOM
FAUCBWTROS 2’#4ET 2, 20—J7, T bar Y T7IEHE2GHAE L ROS DEBEICH IS 11T
W3 (®19), I bay Y 7IMENO A 4 v F5e ROS PEA L BRE, MilBoR#zEcblbs, b
IV FY 7ORBEMMET T 2% & ROS REDKRED IR T T2 2 L2065, WENCFESE X 47z ROS 3 AEEARE
2 DNA, %V 878k ERBEHSE T, EPBGIERT 2 RENER, MREAERER 2 SRIT
R E 22 Y R RO E LT, MEOREEEOIRT RS v 2 oLy, LT 7%
v IR EOBRDMERSI D O,

o> & 9 72 ROS O —RIEH DAtz —RINFEH b AR 12K & 725888 % JZ 3, ROS I activator protein-1
% nuclear factor-kappa B (NF-xB) 7% & DB R F DL BIIEHCHEAFTH D, 216 DIEERF I tumor
necrosis factor-a (TNF-a), interleukin (IL)-1, IL-6, IL-8 72 EDRIEHEY A b A A v OB ZFMI T2 2 & 235
ST 3 O, RAREDEMALIZA > 2 ) VRHTER 2 BRI, DI E 2 & < DD OYNE A
ELEZSNTVS 7% X512, AGEs ® RAGE ~D#ifr13 NF-uB DG L2 5 S 2 L, KIEMEY A +
HA v RFEHT B, RAGE HIEDFBL G0, SIERIEZRET 2“0,

Z D X 912 ROS % AGEs | Ml HE DK T KIESS 2 MEdE T 2 BK & 742 2 72, FiBLIEH ikl
ERZ AL 7z 2 KGOl %2 ikA, WYHKORY 72/ =127 7K /7 4 FEZEICEH LR
B AThITER ™, 2 OB TR O AL E O FE T, WPWFEER— 2+ A0 B

Tt R
e 8RR

\\“H ' apars

AN E - BER

19 HEREICEHIT ZiEMBLREE L iEREE R MIC X S B{LER

116 New Food Industry (New Food Indust.) 2021 Vol.63 No.2



The functionality of food products by natural fermentation of plant-derived
microorganisms and microorganisms living in cypress barrels

L ORI FERER SW 12 B W THIRLIER 2SHER S 117, HEWFEREE SW 12D W TIPURHLIEH 2 R ¥
CEDRHE NIRRT, 22T, RAIGHMEMFARET 2R THBLIEHB X YR LER? S 72 6 3 H
M~ REES 2 2 & &L, RN, @ERfE, smfildszidra7 7 —YicsnT#
AP LVAICETA2HEEHSL I ay FY 7S, RERT-AEBUIGERER, SIEHEIERNZ £ %[
TLZ (K19, FH3HTIE NG HEiDFERICO VTS,

1. REHMRICEIFBR L RREER ST
ROS (CBHH L 72 2 b L Z12xf g 2 3FHiClE, BRLA b L 28 X VMR b L RIS A, §28A kL RIS
S 2 B L 7. SR 5T TEEAME R R LR - (LR R LR, b TEGMER kLR, SR

500
A n=6 n=5
—~ 400 -
8\(i *ok ok
£ 300
)
B 200
100 I
0
ROME 1%  0.1mM ROME  0.5% 0.1mM
HEYFEEE EH=>C HEYDREER 593> C
R—ZNAO SW
160
B _ - .
140 rx n=10 n=5
120 I
=100 I
ﬁ 80
% 60
40
20
0
R 1% 0.1mM Roug 1% 0.1mM
EMFREE 53> C HEYIREER 53> C
R—ZNAO SwW
C 130 400
n=5 Kok k 350 n=>5 *okk
120 300
/\C\i % %k Xk
€ 110 250 -
5 200 xx I
& 100 150
1
H-l 90 00
-~ 50
0 0
UL 1% KB 0.5% 1% 2% 0.5mg/mL
HEYDFEEE - E7IOVEE
RZNAO TEYFEEEIR SW

20 REZMRRICHITBR L RAREFR REMHEBEN—X | AO, 1EinFRER SW)

A) BRLA b L RBOEMBIEL, B) ROMRA b L ABOEMBI, O FTBRX L ABOLEMATE

TifE + 1RERE

*P < 0.05, **P < 0.01, *** P < 0.001 (vs. X b L A& fERFDORIIE )
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B L TH D, 4L D ROS 2 ML AW ERT 2 2 L CRGOWBEMBEMET 2 2 L HS T W3 ™,
EERICAZOMWEICIZ e FEEOBILA N L A2 —h—TH 2 NVRNLy v o8 2B ERT 303, ﬁ‘z
B S DIRH#EIZ ROS A ML ADSMBNICSFL 2L Thhr EEZSNTVE P, 7, ¥4 RE
ROS PEEDHEK E 4 b, FREHIIICE T2 DNAHEGZ L5 T W ot T3 Y,

TEPIFEEER — 2 F A0 I2EB T 'Y, KM Z G TEL A b L 2SR 2 A3 1 2 314 L 7238813
A b L A BT m%%@«—beo%ﬁ@ﬁ%?%%ﬂ’%WT%’k@@%xkux*ﬁbf%ﬁﬁ
ZT ZEDHERI N, REMZTIBUME THIEY > C k) Z20RIZIHEETH-7 (K20,A),
AERA B LA (UV-B) 1289 2 RV 2 514l L 72588, A b L AR & [FHIRE @%%@«—XFAO
Z MR T 2 RSN T 5 2 L CHERREERO S e (K20,B), H2BEA N L AICKTT 2 RN
FH % Gl U 72388 Clk, A b L AREHTIC Y FREL— A b AO Z fllaRs 23 2 B IS $ % & & Tzl
A b L AICK L CPREEER 2R T 2 LR S s (K20,0),

R TR SW 12 7, LA b L A TTICEB T, TSI SW AR IX CH SR 2R L, Bk
WMIHTHZESY I v C LM REREZ R L (B20,A), £7, FHRA L ATIIEWTE, HYHE
IR SW ALEIX TE ¥ 2 v C L ABREOR#EE R I (K20,B), WEA L ATICE WY
T SW AL X T FEER I ICH B ICIREEZ R L, BRI ch 2 © 7ovu VBRI X b PREEMED TR
o7 (20,0,

INSDRERED, WWFHEHESR—A b A0 B X OHEMFEEAR SW 12 Z2 16 12EH N 2 Fil bW E O/
24U CHIBE 2 IEBICIBIL A F L A SR L TW A HREMENE R 5N D, X 5 ICHYFEIEY %2 & Tk
SOSREN OPUBEE T2 3FE L, Z4uc X D BEENICELIYE R EmEEZ 726 L 2 L3RR X
nr-,

2. BElEHES S UBREERICEITEI MY RYPEEER '

RO X 9512, MY FBETIIEME L v s T 2 UL 25 0 & vz, Ml TORKD ROS
FAEWTHS I bavy PV 7L, WEEERIFRIGEE)IC X D 74 L 72 ROS DEEICHE ICER I 1T\w 5, JEfEsS
AL ZMIBEN ROS ZMHl T2 2 TS Fary Y 7% ROS #HEDLSMH#EL, S Fav P 7HEEER EX
2RI ND, 22T, MWFREEEIC X 2BAEHMEE X CEHEHMED S a2y B 7RG
TEF &2 WGE L 72, @ lEi X INEVEE 2 17 9 FERIN A B Ic B T 2 L X —2HE T 5 2 L Ok
HMERP L AL X -2 T > T2 ™, £ D3 Fay FY 70T 2 BRI 2 M5~ —
A2 b AOFE T 7 HERGE L 72121, Ml S b a2y FY 7 2RI Y43 5 MitoTracker Red ¥4t % 94
Ml 7z, Z DR, MRS —AF AO DR X DRI NI bary FY 7% RSN (K21,
A)., MitoTracker Red 1 3 + 2> N ) 7 OEEMKRFWICHAT 5 2 D TE Rt T, exI bay
FU7%23bary Y 7EKREMNICEE T2 2 L8 C&E 5, Baliiirs I bar PV 7EZ2EELLE
AN FBER—A P AOMBICE D S Favy FYTEPNEGRICENT 2 2 EDPMEREINKZ, —J, T ha
YR T OREFREEAREL TS MITIRIC TS bay R PiGE2BEEL 72, Z OFEE, WYFRRER— 2
FAOFAETIZBWT I bay P PIHEENERICHEMNT 2 2 E PRI N, WaMiiicE TR 7=
=N D—ETHELART tu— LIliZFZ0MRIFED sk r o7 (B21,A), BEGHMD %<
DI Pary FYTHEEL, EHENCHE) 2L X —HEICEH S T 25k T, YRS —X b
AOTFAE T T2 HIMIREE L S b a v P PG ZMEEL 72, Z DOFEHE, MEYFAEER—Z F A0 IZEWT
% MitoTracker Red OB OMMPREN, T Far FY 7EOEERESEAPHERIN (B21,B), —

ShravRY7EEEa vy be— L EEREREREIRO SN, (B21,B), 205 DOFERLD, Y
FER— 2 b A0 I IZBEIEHHIEICE LTI bay Y 7R EEEZED 28MERH O, ERTHIEICE
WTIES Favy FY 7EZERIEIWELD 2 LEZ 57,
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RIVRUT7E (%)

-
=

-

RIVRUTE (%)

-
=

-

RALIE 1% WEMFEER—ANAO  0.2mM LARS MO—)L
200 $ 300
150 H
§o 200
P\
100 =
2
A 100
50 n
[
0 0
1% 0.2mM 1% 0.2mM
EpEEE LARS N NO-)L EYFREE LANS M-
NR—XK~AO R—ZAKNAO
RALIE 1% HEMFREER—ZANAO  0.2mM LARS MO/
250 ~ 115
X
200 ak ~ 110
1 #
150 yu 105
~
100
100 2
A 95
50 7 9
[
0 85
1% 0.2mM FRALER 1% 0.2mM
TEREE LIRS NI—L TEWRE  LANS O-IL
R—AKAO R—AKAO

21 WEMREBNR—Z F AOICKB I Oy R FESEER
A) BEIEMRICHITZI Fary R 7EEER
3 AfIZER D MitoTracker Red R (F), "FX MZRE (B)
ShavRFUT7E (7HMEEE n=32), StV FUT7EE (7BREE&E n=32)
B) BREMIEICHITDI Oy U TEEIER
2 HREEE% D MitoTracker Red 1§ (FR), "F X MRE (F)
ShaOVRUT7E (2HMEE n=8), T OV FUT7EME (2BR5EE n=238)
EE + EHERE
*P < 0.05, **P < 0.01, *** P < 0.001 (vs. RAIEHIRD )
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3. ¥/O7 7—YEIFIRREFREREER '

MR REETIC X 2 2 Fay FY 7 EHZZEO o7 2 L THIFRMIC T R V¥ —2 #8925 2 LItk
LR DI BT E NG, £, v /v 7 7y =P IFREORELRRNTTH B, BRI B LTI
KEOMAICEEZBHE 2H)METH 2 2 Lo, YRGS~ a7 77— OMIEERED M LICEF
L4 20 ERH 2, 2707 7 — P05 5 E N HEERRER 7~ (FGF) &R ENRT (EGF)
VB AR O SR o R T oM A 2 e L, HEOHEZITH) LS TwE, w77 7=
25 DR TG TR B T 2 HER— 2+ AO DIEHZMELL 72 £ 2 %, HWHEE—2 T AO
\2 & b FGF-1, FGF-2 & X ' EGF T oFE»MeE s (K22,A,B, 0., —77, MWHYFEER SW Tl

A 3500 250
N * ok
= 3000
g 200
= 2500
% 2000 150
m 1500
@ 100
~ 1000
I 50
@ 500
0 0
SRoniE 1% HEYIFEE KIB 5% AEYIFESR SW
R—=ZARAO
B 350 700 *k
N *
2 300 600
AN
m 250 500
8 200 400
H_.
B 150 300
iy
~ 100 200
L
O 50 100
0 0
e 1% HBYReEE RIMB 5% AEYIFESR SW
R=ZNAO
C 350 140
*
S 300 120
;é 250 100
HA
ﬁ 200 80
G 150 60
100 40
L
£ 50 20
0 0
ERL 1% AEYREE KIB 5% AEYIFESR SW
RZNAO

22 A7 7 =B BRRAFREREER EIMREN—X F A0, HEREER SW)
A) FGF-1 BzFRBEL NIV (n=3)
TEMFHEN—X N A0 (2 BfELIE), tefpFiEk SW (24 BrRALIE)
B) FGF-2 BmFRIELNIL (n=3)
NEYIFEBEN—X ~ AO (5 BfEILER), 1BYp3EER SW (24 BfE0LER)
O EGFEFRBELANIL (n=3)
TEHEBEN—X N A0 (2 BENIE), tefpFEER SW (24 RrfELIE)

e (BxHiE) + REERE
*P < 0.05, **P < 0.01 (vs. FRIOIEHAAZ)
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FGF-1 8 X OV EGF BIZFICEB W THE A EZREZIRD sz o7 (B22,A, 0, —7F, FGF-2 &R THH
FEFTICB LTI ARICHEIMGEI NS 2 L RS (K22,B),

INSDERLD, MHYHARESR—R A0 B X CHHWHEGR SW 23~ 70 7 7 — 0 6 ORER 155 %
e X, RSO RN Z fedE, K O@EEZMERIL T3 I EnEZ sk,

4., REMERICHITIRREFRREEER 'S

MFEEE GO~ 70 7 7 =0 6 OFEERFRERIHER I N/ 72O, Ricwrn 7 7 — P RARICHRE
RT-%Z 39 2 RHIETOE R 2 BEE L 72, MEYFER— R & A0 B X MY FEAK SW % & Tl 2
FHELL, B5EE 2 R E X O 24 I O FGF2 B FORBIBZ MR L 72 & 25, ZNZ N FGF-2 #{E T
DFRBDPERICEE 5 2 DRI N (B23,A), S5 ICHEYFEER SW TlX EGF #in 1 O FEBED
RS (K23,B), I DRHE K D HYIFBER— A b A0 B X W FEEK SW 23 EMIED> & D BL
ERTOWzRESYE, w7077 —2 L ARICEEOREEZHER LT3 2 EnEZI 5Nk,

A 300 300

2 n=3 n=4
¢ 250 * 250 *
A
m 200 200
3R
N 150 150
ng
m 100 100
o
L 50 50
o
L

0 0

E kL 1% Y FeRs RAIE 1% MEYIFEEER SW
~X=ARNAO
B 350 "

2 300 n=4
<
WAR 250
¥ 200
H_,
g 150
100
G
< 50

0

KB 1% HEVIFEER SW

23 REMREICHT ZHREFRREEER (WEMHEEBENX—X k A0, 1EMFHEER SW)
A) FGF-2 BzFREFEL NIV
NEYIFBEN—X ~ AO (2 BfEILER), 1BYpFEER SW (24 BsfELER)
B) EGFE=FHEJEL NIV (n=3)
NEYIFEEER SW (24 BFREA0LEE)

e (BxHiE) + 1REESRE
*P < 0.05, **P < 0.01 (vs. RIIBHAAD)

5. ¥UO7 7—YIcEIF B REMHIER 1670

TMWYFHEE GO~ I70 7 7 = NOEHERREO NI s, =70 77— TOREMKEEIC DWW
THWALL 72, =270 7 7 =P LHEEE T ICB O THEYHEER— 2 F AO ZHRM LT 5 HEGEL - &
25, vru7y— HllaBowmsERIns (B24,A), ZNEIHEYFHRER—AF A0l a7 7—
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oL ERENH L L EBERT I EEZ NS, o, MEOMERSTH B ) KEEE (LPS) T/ u
77 —=YRHET S 2 LIS X DV RPINICRIERIGZFE T 5 L ru 7 7 =Y o RAEEY A b AL v TH
% TNF-o. % IL-1a 237 Z %, o RIEMEY A b A A IS B L 2filg%z, 78 =2 2 %45
L CHlfEsE 2 & 72 & LHHBROEE A~ & 8 223, @B 2 SAEMEY A S A4 VIZIEEMgE cBE®LTL £,
SRR & L C LPS TR L RIEIRAE %2 5538 L 72 5k CREVIFERES— A T+ A0 Z WM L C 2 IRpfiIRG 28 L 7
& A, AR THEFE I LD TNF-a & X N IL-1a DB BRI T 2 2 L2580 6 17 (K 24,B,0),
— 7T DREVIFEIER SW CTlE, WINEE 2 IR O R5EEIC X D LPS FlIHE D TNF-a 8 X O IL-1a DEIE - FEBIFEE
PMET T2 2 LRSI (K24,B,0), 2056 DR S YT B2~ 70 7 7 — 2 D HIEHREIC
LEHT % Z LRSI N,

160 e
140
$ 120
100
B 80
ey
2 60
4 40
20
0
P 1% FEYSERS
R=ZNAO
B > 60 120
<
S 50 100
% 40 80 *
.
13 30 60
w5 40
?
% 10 20
|_
0 = 0
Pk KR 1% AEFEE g FAUIP 5% TEYIFEEER SW
R=ZNAO
KR W B RERH  m B
C 10 6
=
2 5
i 8
m * 4
%{ 6 * %k
m 3
~ 4
i 2
o]
— 2
0 . | E
0 0
P Uk RMIE 1% ABYFEBEE E UL SRAME 5% HBYIFEER SW
R=ZNAO
RERE m 5 MERE a5

24 RUO77—=IICBFBRIEMEINER (BIRENX—X b A0, HEHER SW)
A) o877 —IDMEFERE T COMEMFEENN—X b AO Ic K 2MFfUE(ER (5 BfLIE :n=5)
B) KJERIM (LPS) 8D TNF-a FEAEMNHIIER (2 BRENIE  n=3)
O RIERIA (LPS) #D IL-1a FEAEINHEIER (2 BRNIE n=3)

e (BxHiE) + 1REERE
*P < 0.05, **P < 0.01 (vs. RAEF ORI )
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EE#E (FAD/WHO B&MiFHE 7’1 75 LT A %) DO
i, BTN Y IREEHET 1993 025 1998 4F
¥ TG S 4, Codex HMFERHRIT K - T 1999 4F
6 HIZHL D A5 17z (CodexAlimentariusCommissi
on,1999)

DR—r3—IZ

BN

LOEBUE Y A MBS 2B D 25% L —IL
WFEIET 2, LT RTD25% V—IL b 5% I8
&L

4213 A AR 2 DL LD D 6 7% 5 BT
HsEE, ZDX) BILEVDEITIIEITDY A T
FCZDEERRTLIENTELD, ZORTD
VA ZEBICKEIRTL K > TR Z D
#R (m/m) %#BZ %, (LEVOE L IF—RFHD
5% LAY DEGY, % DRI I £ i b o Bt (B
BE% 5.2 2 MY D b DT, LRIFAE,

4214 XD i E X O $BHEOE 2 5] i 2
T LS, WICRRPHE

CTNT rREURY) DI NE, FA4K, RE,

F—12, AV EHBIVIZINS DM, BL)

25 DN
- FRBgH, 20/
<O, SRfRNh - A, fafshh

cE—F vy, K, ZORM

IV, SATEE (77 F—RE)
KD, Fy VAR FNnt

- HiffiERHE 10mg/kg & %\ 13 Z NPl LD,
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2, “TFYTV T HDZ0IE MY VNI DX
9 7 TR BIBOE ) A B ICEER 2

4231 %73 av4214ICY A FINTRS T
me@m TRy, RN DD o AL I,
DIIFHE G RPTES ¢

3.0 LIBHOE Y X F oW a3 Emmy & LT

WHNEE G, ZIUIAUTR SRR RS, HEH W
AN 7 2 BeAT BB IS Z e D e K IRV T 240
Ed b ¢

4.2.4.2 BAfiRE, I TCHRICHE R L XL KD

RV L L CEMIFINYIE X O THIBAIDE H 0
ZRHCIFRARZR TV A o RT3, 7> a
V421411 BRES N BMEBENY & Z O T Al
UIES A T g R

CHEAMD T XY ¥ 7D Codex — M EEHE D By B
T, BRIV T VEBS % FER L R EREE
iR X 7z,

EDES

AA ADI20024FE, SH1H, 3—uv ST
IZ Codex U A b GBEUEICEw ) LR Y%E) %k
HICEIR L 2B TH - 72, BIEE (EU) TR Y
VT VERT Y7 DI v 7 HNEDHFITERYIC
WA, b o R v 7TWEDH ZDHBITH
72o AOECS (Z2—u v 8%t 7 v Z7He) 23N
ZEDIERE G Z, NGRS 1989 Gk &M
TINT v EH DAY T T XV FEIRITO W T DG
ERATOWIRIEZHEZTEL L, LOPERICE
2wy ZEIEAHDZ ETH S, 1995
ERNGERE TNV T v BB T v 7y OERR 2 5
7E L, 2000 4 3 HIZ3CMH 2000/13/EC 3R E S 17z
(EuropeanDirective,2000) ,

BRMES (EV) IE8ITBDTINTYEETVYTE
BT ToDIRIVYT
BMICHHEINEZNET oy v HERE
%, i 03% 06 5% £ THhDH, £ I TERIN
2RI INTVERTY v dH b 0IMMEMIT v S
ERRDINT v 7V —=FT v 7 & IEHICERT %



TIVT V7V —BHD TN ¥ 7 LB EORE

72OIRNETLDTH D, LD RIZ5IH 6 TR
L7z: L2LfmIicy A MMesnk“« 5770 ”
DEFIZTNT v BEEFNT OB H %KL,
Z DOV OHKZ IR TR Z L2 T iud % o %
L2 LAMbmiicy A MMuE i “Effis v
TV DTN T UBEENTVLEIENDH S
%, ZoYO K% H IR TEd%2 Lz giud
250,

|73

—OvyRXOZhhS5DIFRIYVITHRIEDODWVWT
2003 4F 11 HINGEEZ, STk lE, SCIfl 2003/88/EU
%R L 7z (European Directive, 2003), f}/ill Illa &
X EFR & Codex U A b DMBBHE & —3 L T\ 3,
“CTNTrEREUEY—ZORMIX, YA MO
WDD T IN—TTdh b, Codex ) AL & DEWIX
DTokkchh, Ty YEIRICLDFEMTH S ;
tnrY, vRA¥—F, I, BLXEZN6D
BWAY A M AN S N7 HFRERE X X & 12 g
b # £ CIAT S 7z, 2006 4E 12 A 22 HIZ lupin
(N7 F75), molluscs (IRIFEENY) L 2o DR
b YA RMIMA SN, T 3CGE 2006/142/EC
(European Directive, 2006) “ £ A ZEE FCTH &M
T NUDBBERIRT " I2L D HDTH 5,

o587 NILD Codex EEHE L D FE O XK
BRATD 2% FTRTIEAET, La2rLAars 2
UL a DY A O TORM, Koy & ZBIR
B\, TT v EREUCERY), S L 2B S
2 W T H T O—5% I 2 T b &1 flst
CRtb U 2 11Ul 7 & 2\, 3G 2003/89 13 5FI2 C
DZEE15 () Gv) 1T “RITIFMPE LT
keI mIghcAvwens D AL HWNT
FAwvsi, eI >TH & 5 ITRKEM
FICHEET DD 7,

2 & CldmEENCE R S 7z 12004 11 H 25 H
F CICEF AN A B2 v E AR, BN, AR RALHI 2 SEE),
2004 4E 11 H 25 HH 5 Z OFFEICHENL L 72 B D
Weoe D& IE, 2005 4F 11 H 25 H22 6 Z o fFEICHE
WL CouuBTGicHInzb, ZOHDHIZS
OV EINTBIEZA Ly 7B IRGES L5 F
b5,

1510 fificizXo 2 LR Tns 0 3
i, BRI REESFICH 2 DD TH, LR
EoJETh, b EfMMalcy) A FITw

DTIE 1T E L THER, mABATOIYDS
BT L V& 1E-> & D S|Z T TORIRET
H2, LPLEVBSHERELT, 7Ly IR
V> 7 ) DRI, RELE BT B DI ETH B
bL, HEHTH2VIEEMDBITINT VERBBRYD
5TERLDD, ZLTIINTVEENEREINLD
Dz 5L, FHHEBEARRORITY A M “INE” %
ANB 2 EIFYTH S, BIZAIET IV a—idhE
Mo TEDD, NERINVTFvEELNTY ) —)L
BEELVEVIHTH B,

125, 11fil%, e obo) 2 M A7 L
MICHAEL, 22 CELZOHHT L, HHT 2
ZEiE, a2 6kRET 2Hz2EAR, b LILE
N & ZYVEDWROGZ 5 SR I R wHEE-> &
DLZEBETHDL, KD T XY v 7R d k% H
{7291z, 2004 48 H 25 HEICZE&ZITE S Rl
7o\, BN ZER L HEROR, ZEXITC
NEWTY) A NEFHAT 22, 20U A NIk
AP Ha 20 6 BRE S, &R R I N 5%
DIERZ RV TV 7T 5D, ZHUFEL LD 2007
F1MH25HETTH %,

FRY VT RER

BEHD TR ¥ BT 5 Codex BEHE & M
XY JIREIE, IEEOEEICH T 5 EMIC DO
TR TH 2, Lo LIS 7 LRk %E ki
TLHHCIE, PED VT IS X DA E D AT Eg
DEEMDEBEL Ik 5w, ZOHIE 1991 4
K, Codex KiE LFFHIBEHBMEZBRRT, H50IZ
The Scientic World %> Prolamin Working Group T, &
52 AOECS Tk S 11T E 7z,
kU Ty ZIRAMED AL E TN T v M T
HoTHHIET DD, ZIUIEDREDRET?
VBRIV T U EREETE ZONTETERTE S
7
cABOTNT DAV 2 RMPEEITEET TV
50 ?
N T UARTHEDOWEBEFICE D, SEORLE S
NT v 7V —aMzfHTES L7570, I
SICTEIN Bl 2R T 2720, wrll I s 2T
DN IR S ITFERN DT B Z I TE B0
CTNT 7Y =7 v FEIEGRMHAICIEA
TDIEWICAN—TES, “TNTv7V—"1F,
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TWT 7)) —BMOITNY) 5 LA ORE

Codex 7 V7 ¥ 7 ) — B MEEHED SETIR D H iR
LENTVE SN TRY v 7RI T 2 “BA”
T, BN E 4R (EFSA) & Codex 7V 7 v
7V —RRMEHEE BRI L TWw 5,

The European Food Safety Authority (ER#H
RRELER)

EFSA ¥, &ML MIC>»THEEE, Bz
bTZOWEEER 52 22 TOHREICOWT, HHD
BREEIBIS 24208 2 220 12 & Nz, o T
REEFIIINBE S TH 505, EFSA IFKIMGHRE S
INHEEED S ORAERICPF 2%, 36122
NWHEDOD Y X 7FHli b I 2 HNTE 5, V
27 5, fali~ 32— A b, BRENT—5—0
aEAfivE, sEm L, HIEY, taEmicRHT %, s
SRR R O R R L, WMBREREEWEDI LD
DICT HIBEZHEL 2720 DOXEERMET 5,

RDEERY R b

2005 4F 3 H 21 HDO$E4 2005/26/EC &, %Al IMTa
(European Directive, 2005) 2> & B EMIZERE S Lz
BRETHZCEWEDIV R THL, JVTvE
OB EZOMT ML, ROKITIZFEB
ZR) IS BRNT B,
CTXFAMO—REGU/NER—ZAD TNV A —RAY
vy
cINER—ZDZ NV FFFARY
s RER—Z2DNa—zxzuay S
A v YRV HC SN DB,

2007 4E5 H3 H, EFSA IZ N6 Db DICEEIT 3
FomHD “HHEm” 2H L7z, AEY vy DAY
WICHO 8B L, “ EMRIZBW D S 1F 2 7%
B0 BT LLXF—KIGED FY v i —Ic
7% 57\ E%& 2 % (Buropean Food Safety Autority,
2007a), X 6T, NEXRXR—Z2DFF A +r—2R
&t/ va— A u vy 7 (European Food Safety
Authority, 2007b) &E/NEXR—Z2D2 NV EFTF ALY
> (European Food Safety Authority, 2007¢) (2B L C,
EFSA ’FHE/H L Cw 2D, “V 7y 7R
FICEAN BB EZ 6 BISRVWTH AT,
ZNUE Codex HIF T DEZ D (KD) BTV
TY-T7V=—DINTVvRINES BV Lv) i
FTHoll-OTH S,
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Codex KREE L VR AHAMEE S, Codex 7
VT v 7 ) — R R RN R & L CHE— SR
DHBHHDTH B0, EEHEDHEDDDHDT
a2 EICHE L %2, EFSA @ “ it oz o,
Codex ZEZII V)V 7T v 7V —RMICT % T4 #iPH
ZHETT % & & EFSA @ “ i ” 288 L 2k
57w,

2006 4 8 H, AOECS IZBKIMFEBZITCETRD
XHWCHER LA, ZNEITVT v E2ELEMD S
fEo - BMOBMELR S XVBIROFTIE, LA
mPEEES NS OB I 20me/kg VT VD
HPHDL N 2>, ZOHPHZB A 2w I & 2GE TS
Hold, ZOLEIZRoTHITITRETH B L0
INKTH 2, TFA LR —RZ2EL/NER—2
DINA—RA, BEONER=—ZADZILFTF A
FUYHOERE SN T VB XORTF FiE, 20mg/
kg (European Food Safety Authority, 2007b, 2007c)
IDFToL T THB%D, BFSAICX B 7 KN4 R
DEICTINT V7Y —8EMIC K S E 2
Z AT B BT T,

JIVT>7)—BRD Codex HRIBIEFER

1992 4 LUK the codex 7V 7 ¥ 7 U — £ i 12
(Codex Stan 118-1981,{&1F 1983) 1%, Codex S
FORABHEMBERC > TEBIESNTE X,
AOECS 13 & 1E % R & 72 %3, Standard Stan 118-1981
WITINT 7Y =BG ZADEDI D
FEAN=L T sT, ZNIENET TV
R=ZDEMTHY, KRKINVT V7Y —DJEITT
EoNKEBERBMDORE LRIV =TI R0 6 7
BIZNERAT, HDVIEFHI v 7 2T RAlD
KERMTH2), FE»S I NoKERMTICa
v IDIEEICL WERDP D, avy I oRRIc
PR HEIBHRE DI TH B,

I 612, FIHITE 2 0MTERS O £ 7240
Bz %, e HE USRS D020 7228, Zi
VY e TN el o e T, HIPHEE DRE
BB 2 BI2EWIRIL DS 2 s o 72727, 26 d
HERIZZ D 2 EMBR L, ZLTARAY Y —FiZ
2007 4E 11 HiZ step 8 ICEF THELTH A H, ZL T
2008 7 H® Codex HEZEHRZB DR~ L i
ir,




TIVT V7V —BHD TN ¥ 7 LB EORE

HFARAEA—FLF

Codex 7' V7 v 7 V) —EMEHEREIC X > TH
N — I N D PRE 1, 2006 4F 10 H (Codex
Committee, 2006a) ITIEIE I 17z ; RERD 7V T~
7V — ik, HEFEINTHE o 72 20mg/kg D AR
FREEIh, ZORBEIZEXICZITIANS N
EEEWRT S, LT v 7Y —8MD 200mg/ke
DIFEPRTEDY 100mg/kg 12T S S NP3, ZDOHEA
FRAU 28RN TH D, ZOFHFRAIEIRD
session THIFTENB T EE2EBHRL T3, 77
VANt D N D FE %2 T % 72 ® AOECS (% 200mg/
kg 7> 5 100mg/kg ~ {& T (Association of European
Celiaec Societies, 2005) % 2005 4F 11 HICER L 7=,
W OPDINETFT Vv R=2DWI v 7 A EZFN
HIZ X MIAEMIE, XOMEOREISEC S K91
SN2, FNVTrv7V)V—L3INBNET VTV R—
ADEMIZ, F—v Yy XTAE = v bIC
iS4, Frcdbifa —a v jEEEOX Y 7 v 79H
DANZICHHINTE %,

2 D DFFERA D BIEH E 5 I HE i iR 5

T 3205, ZIUIHEWEIEARTII R, F—
FERE VT UVERRYO AT T —Dhich b
D, HRPH 2, VT 70 —BHDEXRD T
FAFIT:
a) INE, T a - 7 LINE, T4, RE, A —FE£2,
H %\ 1% Triticum FE, ] Z 1F spelt (Triticum spelta L.,)
kamut (Triticum polonicum L.), & 5\ FZ 5 DM
HTEnkin7rns v ey, HESNSE
D ER— A TZILT v L)L H 20mg/kg % i A
BOBITNT LRG58 5, B 5WIERT DR
575

HHwikb) MNE, TA4FE KFE, A — b 3.0 7

EHDHWVIFTED LD % Triticum T S, H 2

1 spelt (Triticum spelta L.,), kamut (Triticum

polonicum L.,), & 3 \»1ZZF 15 DHEFE T, 207
zneP“ Ny 7)—" (100mgkg) % §
BAR, ZOXIBEIDE%S 104
H D

c) BlZiFa) ,b) DAL BEEYLNE
ENIEBHDER—ZATIILT VL RLH 0.0
(100mg/kg) %8 Z 22 \WiRAY.

T

2V 7y ZIHDOANEIEETIE R E

DANBF— P EICiETH 2, VT rDary s
LCwuihut—bE2ofMiIZR) 7y ZRE&EOHE
HoBRFHZIC VT 7 ) —fgimicin s n, [
KL L THAI TV 5,

BREOSHIFBIEI NS TBRWL TV T
avd LA IFEmENTIE Ry, 2t ThNE,
TAFE, RETaryyILihwn, IKESHEZIIZRE
7o A—FE0HsETREFTEIN, hoETIZH
HENnizo LY 7y Z7HOALICESTES
WIEELT %, 2 ORAGHF R TR b DTH D,
F— N RIZMEPE ) DIZBTH A )DL TH S I
DEBEEEE OB TR A I NAIER S kv, Bl
IR A= FIEDS Y 7Y E TR D
DREERDEIC XK 2D D%RDD, H 5 0IEEMNT
DYRD TNV T VB NFEH LR DD
E) WS LTk, BEAFIX 1 H 508 @ il
WA —rR”ZEDTND, I — b oIERICK
VTR VERISHART, INEROIERICE W)
TYVERD ELMEOE D) FHTH B,

PRFIE

gLy 7Y v 7HEICE T % Codex ZE 2
I%, “enzyme-linked immunoassay sorbent R5 Mendez
(ELISA) method” % 2005 4 @ K typel % & L 7z,
2006 4E 5 H, T"ESIIRANIC I DHE% typel
EL, 2L Ty yaryREHECHDBL % (Codex
Committee 2006b) ,

RSELISA X 74 £ 707 I vDeh ) Vi
2%/ 7u—FdifkEX—212 LT, RAREBX
CmMEIM LY > 7V (3> FA v F ELISA) O

—— Fluka
—&— Serva
—A— Sigma

—*— Behring

—e— r-biopharm

T

100 1000
Gliadin (ng/mL)

32 EhGofL 77 L X gliadins I K% Ridascreen Gluten
7veA
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TWT 7)) —BMOITNY) 5 LA ORE

V7YY ERBAIT DI SIS 2 Ok
i, BRTOZTIVTPLY, Ay, F—ILFA v
Hicdh 5y _X7F FQQPEP & KL, 72
DQQPEP ItV 7y Gk F —7HIc b HED ;
MRIIREL 72 7V 7 > DIRAID 728, RS assay DIE
B (BE I ELISA) 2SHw ot s, T OHIEI
DWVTEDFELW I EIFE 3 TEICHAR7, Codex
TNT v 7 ) —EEER O 7R Z DR Tt
DORPENAIRICHED K b DTH B 2 EDPSHEELR LT
H2, WixdEED B I B HEWE, b5\
G EZ ZPUROBHEZRED 5 2 Lix, BITRIEES
BORZNIERLZIEREL 2707, bLHBAE
TEDOEMDBTNT ¥ 7 ) — B RO TR A N &
720, —JEBEOETH U b ORISRl of
WEBTI VT 7)) =L LTHFIINRVE, %
TUIIERICKREREGELE 27259, K321, [
— g Iz O R Y v 7V 2 T 7
R, EoLERMPHoNLIETH D, ZoLHIZ
Austrian Coeliac Society {2 & > T £ > 7% 7' 1
Cx7 ot EoO—ETH 5,

Codex #i18, 8LUVHARF1Y

Codex & H %,
Session &1} % AOECS & Codex Commission O ff: 5
T, INVT UAREDANL ZF DR B I Nk
Codex #i#% B X O Guidances D > { D 2> IZ{EIEDY
froiz, T FE b7 X9 IS AHHT I Z,
Codex Hi#% & & OF Guidelines DY) 72 7 F A b 23>

‘O\‘<O

¢ Bl Working Group meeting of

IZNETIVT Y ZBGINERZ N7 ERMOD Codex
R

WEITNESY RV E R ENET VT v DT
2V, a—5 v 7RlHL0IE VT 7 ) — R
WCZDF FEAMIMTHIC VT v Z2FHY 58 HT
W ruy =7 FBMES N, ZoHBFTITILT
Y70 —BHOERIE, KRELEDTIZITHS I,
e 7ruY ey Mlgdik L%, 2001 £ 9 A
Codex HEFHZHL T AOECS DHEELXLFL, KD
SCHE D3RS (Codex Alimentarius Commission, 2001)
Wz sns .

INET VT V8B IINEY VR EEMIET 7
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ZAOVHIICIZH TR s 2\, e 23nc 7
VNT 7V —RMDa—5r7HE»ZOMTHN
Iz,

51T, EEFHHOFANL

82. 7T Y A D N4 1cxt$ 2 i HIH I,
E OB TERT 2725 7 NNICELRNETH S,

F—XIXFY % Codex $M&

2003 4 Codex MREREXII/NEZ TNV T v, I
G URTERMNF —RATa—T7 v 7 INbDN
) 7y VR EEOMEICAFNCEEET 5 LR D
(Codex Alimentarius Commission, 2003a) .

ZERIE, F—Xa—7 v 7YWEHDOBRTIBEIRT
2/NETNT % ET (Codex Stan 163-1987, Rev.
1-2001) /N2 % > 2R 7 F2 D 72 8 D Codex BRI,
ZWZMA 2 2 LB L, COHMNDRDIZE
B3PI OFE% “Cheese Coating” £ 272 2 v D
RPN Z 7z,

INETINT v D WIZINES Vo 7 B fE i B
MWEHD 7 DIZIFHW TRV vy, #lz1E, a—
TV IHISH B IIICA VT v 7 ) — DD
THINTH S - /NETNVTF v/ EY V87
HEMICA S 5 Codex Bl (Codex Stan 163-1987,
Rev. 1-2001),

Faal—Ft, Faal— rBRIIXHT S Codex
1A

2003 4F The Codex #EHEZEH R, ¥/ FaaL —
FHicke Ty e Ang e Z EICEE L 7203,
% Z1T1Z “chocolate a la taza” & “chocolate familiar a
la taza” O 2 FEDFEH D A A v FFRICITFFAT S
7z (Codex Alimentarius Commission, 2003b), 2L 7
UAMEDIHEE I & ) EE R FIER OB D SCH
TH2:

Faavr—F Lk, UMdRz3EERZmAL, £
LICHED & ¥ —RIcxd T 2 a2 4 cd
%, flionlatamttkl, 2 2icidh, 7> 77y (2
DRUED section 2.1.1.1 & 2.1.2.1 DEFHEI) Bt
Bz o5,

2.1.1.1 Chocolate a la taze.... Ix K 8% /N2Z, b7 €
uay, ¥kl brvidznsoory



TIVT 7V —BMmOTNY > 7 LRl EOR#E

V& T, 2.1.2.1 Chocolate familiar a la taza.... ;i K
18% /W&, twxTuay, FiiXkmd, Hd0
BzhonFrrreEgte,

pidicd 7R 112k %8, Ricy A ML %
FaalL—trF A4 7OENBHMOH I IET VTV
ZEEROV

Faar—+, AA—FrFaaL—+F, HIYH
Faar—=t, INrFaar—F, REMAILY
Faal—F, BOWHILVIFaaL—F, H
Faal—F ATV F-Y¥FaalL—F, N
VTPV FR-YyINyFaal—Lt, Faal—t
NIAY, LIEFY—Faal—FRFTAY, Y —
Faavb—FrRI7XY, FaalL—FkY/F 2
aL—F7Lb—7, ST FaaL—FrNkY /I
N7 FaalL—r7L—2, 74LFaalL—t
(222), Faar—1rH23VIEF779V % (223),
2227 4NV FFaalL— b THD, Fa
ALV—+T7IFY, FaaL—+r77IUTT T
IR ... 74V FFaaL— FTIXHET,
R—=ZAFY—, ERAT v, TARAZ Y —LBM
IS B0,
223FaaLb—trH30E 77 RF 1 O3 A
ADHD .., BFFaaL—+77¥E, Faa
L=t 773 U777 XZROILDDEKS,
Iole, EEAREZLIBRTZLE, “7Y—FF 2
aL—+F GiotbEoe) &, Faar—Fr77
SVTPTIIVBIY, FaalL—+77IUT7T
7Y EEER G, "HLEBIL, AT UVEERK
gV snTVIUE BIZAFELVFZXA TS
F), Z45 DS Codex 7 ~IVEFEHEIZ X D) T
N LTINSk,

BEFEFPBIRR—/N\AFTo/0V—IcLB
B

KOBS T B X I IS T 2 KRS
FHICANS EVLIRADIHE v =7 MiE, &Y
TV IHDOANLZ D SEREINTWS, ZO8E X
V7w ZIHDANZ DEFEZ I HICRKRE CHIRT 2 &
T DI, 2003 FEK, TV VAIIENEE I
k33

Codex Alimentarius Commission (2003c)

DHALFIL VTFLNTVAS

#HHEZ DNA WY TIES N EBRD
DER, A1 FZ1>

ZDHA VT ADED2ODINT T T TINT )N
FURMED AL Ik > TEHEETH 3 :

42. fAFF 2 DNA i) 0> & s fi7z 72 & > o8
PEPELCTET, I T VEZEGEERDOFEFIC
il & 2> DT HE 2 558 2 BT L 72 VT e © G
Z DT LIGBIB TMRIDYINE, 542, RE, A —
N5 2 WIZESEDOB D 5155 NI b D E D D,

43. O T L AX —fhh, HDHVIFTNVT VR
TED N IREZFEFT 2 LRSS N B S D
BETOBENL, BEEETBT LYY, H250
TNTF VIR BICE TN Y N E e a—
FLTHRWEHSTORWVIRD ITFRE% 6 kW,

BaR e

HHE X DNA HEMTESNEERROBRRE LT
mDEE, HA K1Y

COHAFIA VDI NT URNMEICET 2D
ThH 5 ;

47. 7L VX =26 DBIETE 7LV, V%
A—FLTWEEEZLNEDT, L ZB¥EN
LS R EN TR THBITIRETH D, 7L
TED N4 DI EZ G REE 2T 5
EHIS NGRS DEEBTFOWE~KIE, & 2
TEERIE L7 L LY v 0 LT v RS2 MR e B
WG9 28 0EHZa—FLR0wbD Tk
FARETH B,

I &z

7 LIVF —5HamD e sE AT
ZOHA RSA4 T NT v - BRI
T35 EdRAA F 74 v 47 BEoSEE2 &,

211 EFHDI-HDERYNR— AT EBRZ®D Codex

avy I BT D720, Codex fEHEIZ “ LT v
79— RHEZHUT 34,

863 BMM TN T v 7 ) —Hsr L BMIFENYIT
TETWVBRLEE, SRVIZ“TNTy7Y—"0DE
WERTENTE S,

FEHEIL Codex FEHFHBZHRIT X D 2006 47 HITER
A E 17z (Codex Alimentarius Commission, 2006) ,

CHEREE VT v 7 ) — & 118-1981 D Codex
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FREANDFLIAT, ZHUTLRFDEIERTH %,

$hIR{LAH FIREE & 40 R BRI ER{LAH

C DEEHEIL 2 #5305 72 % ¢ Section A * & VI
ABRD T DIERE B KON Section B; %1 VE A ERAI R
DA R, AN DOFERED 3.1 FEMHRITICE T

31 RTORTE X OEMFMIIE I VT v 7
) —TdH 5HNE, 3.1.3c) RALY LI FHE 7L
WKIHRITE D%, REWICT VT v 7 ) — D
FAB LN FIMLT Y 7oA,

FEHE (X Codex FHEZHAIT X D 2007 4 7 H Tk
JA &7z (Codex Alimentarius Commission, 2007) .

BROIRIVVITEEE

HEAFIZ)ADY D Codex BEHER RIC L B2 BT R
VT D77 ADFER LXK, WL O DEDEH
TNT VERIRT E T VT VTN T L D ER
&7, EoEficLZtTthsd, oty
LT Y ARMEDWEEEL,” 7Y — IV it ko
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“Academic and social issues observed in Mexico”.
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Academic life

Many situations in academic and research life around the world have changed the way they are carried out, from

planning to performance.

In Mexico, there have been many situations exhibited on social
networks in which many professors have had so hard difficulties
in their technological skills, many times during the transition has
been had embarrassing and painful situations. In a country with a
high technological lag, its inclusion in academic activities has not
been easy.

Actually, employ the term "new normal" is inadequate because
it is less new right now, one thing that we must consider is that
the current reality implies a constant and accelerated evolution,
the professor-student relationship must change paradigms and
models to avoid repeat what was done in the classrooms due that
education in virtual environments is not just lectures or assign a

lot of tasks to students, that is something that many professors

Figure 1. The success of the virtual classroom
depends on the positive attitude and motivation
of the professors and students to learning.

have not understood from basic and undergraduate levels, the curricular designs must be different and it is a big

challenge in which affective, effective and understandable language to young people plays an important role for good

communication paths establishment.

Something that professors should take as advantage, is identify that
now all students have the opportunity to be "in the front row" and that
is a special condition that we can explore and draw on smartly, because
all students can be actively involved as long as the class designs are
attractive, involve emotions and have a real and practical meaning for
the student mind or provide the possibility to establish relationships
between their field knowledge and their daily life activities

One of the main role of the professor is to know how to select the

most appropriate tools among all available options, there are many

platforms, software and educative apps, however, the creativity and

Figure 2. Crowded places like parks look
empty now.

experience of the professor is essential for their suitable use.
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The topics in which it has become more
complicated for undergraduate students,
is that many subjects require the face-to-
face contact for patient care attention, there
are situations such as physical examination
that cannot be replaced by telemedicine,
however, in the area of dental and medical
sciences, the use of augmented reality for
teaching is an excellent strategy to achieve

meaningful learning.

Research activities have also received

' ..
e

the economic impact, some products have

Figure 3. Some people refuse follow  Figure 4. The police carry out

the sanitary measures. patrols to avoid parties and
remove alcohol from them.

increased their prices and also the delivery
time of several materials and reagents
has increased, but at the same time more young people and the general population

are interested in science. Importance of research activities is now on their mind. We hope for a positive change in the

mentality of children and young people that can impact the future of our country.

Social phenomena

During the pandemic, one of the most curious and interesting situations is that it has been found that there are
problems between family nucleus, as time goes by, fights between parents and sons have increased, this can be attributed
to the fact that they had different routines and they were not even together a long and now it is a combination of factors
such as stress, the difficulty of establishing good communication and many people have notice that do not even know
their own family, this situation is like meet new people.

Another observed situation is that many people have changed their eating habits and many have fallen into excessive
or accelerated losing or gaining weight, the negative effects will surely be seen in the coming years and probably an
increase in chronic degenerative diseases.

The selfish attitude of the young population has also been observed because the impatience to go out to have fun or
parties has made conditions not improve and we are in a loop from which we cannot get out, because when things seem
begin to improve, many people relaxes the sanitary measures and things get worse again.

Many people continue in a mourning phase, missing their life before the pandemic, although it is reasonable there is
no doubt that acceptance of the situation is an important step towards adaptation, evolution and personal development,

we must continue to take care of ourselves and cultivate a more cooperative and integral attitude.
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The COVID-19 pandemic has not stopped at national borders. It has affected people regardless of nationality, level

of education, income, or gender. Enhanced and blended learning-strategies, as well as transdisciplinary knowledge
production, have been identified as possible benefits, however there are some daily life challenges.
My research, academic and teaching activities due to the COVID-19 crisis had now created behaviors of disbelief
and stress followed by a conscious effort to re-activate my imagination and creativity as ways to protect my life itself.
However, I am spending valuable lockdown time to rethink the purpose of my research, to question the relevance of my
study focus on mind and to update my literature review.

This crisis has exposed the many scenarios that our education systems suffer from access to the broadband and
computers needed for online education, and the supportive environments needed to focus on learning, up to the
misalignment between resources and needs. Unfortunately, education have hit the most vulnerable hardest. Students
from privileged backgrounds, could find their way past closed school doors to alternative learning opportunities.
Those from disadvantaged backgrounds with unequal access to the internet and affordable data, along with inefficient
broadband services, prevent equal online education opportunities, which made them remained shut out when their
schools shut down.

In their first attempts to contain the spread of the virus, many countries imposed a lockdown and schools and/or
universities have closed for several months across the world. By the end of March 2020, school closures had been
implemented to most of the countries around the world, reason i
why they must reorganize their school years to minimize the . Covid-19
loss of instruction time. For example, in Australia and Chile the :
winter school holidays were brought forward; in Mexico the
school year started in September (about one month later than

the typical start) by shortening the summer vacation; such as

in Japan compulsory school holidays were reduced in order to
provide education as it was scheduled before the pandemic crisis.
While the educational community have made concerted efforts to maintain learning continuity during this period,
including instructional packages (textbooks, worksheets and printouts), radio, educational television and online
instructional resources were given, therefore children and students have had to rely more on their own resources to
continue learning remotely through the media and online resources.
During the pandemic, remote learning became a lifeline for education but the opportunities that digital technologies

offer go well beyond a stopgap solution during a crisis. Digital technology offers entirely new answers to the question
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of what people learn, how they learn, and where and when they

learn.

Sad

Online platforms were the most popular tool used during
% school closures ranged from educational content which students
could explore at their own discretion and formalized learning
programs conducted at their own pace, to real-time lessons led

o by their teachers using virtual meeting platforms.

Another popular learning arrangement in many countries such
as Mexico were television broadcasts providing educational
content to continue students’ learning. TV programs mostly
catered for younger children in primary school, who may have
had difficulty using online learning platforms or conducting self-
directed learning. It is also a way to reach students who do not have adequate resources for online instruction. Despite
these advantages, broadcasts can be limited to covering only a few subjects due to the short amount of time devoted to
these TV programs. Other measures were also used to help students learn at home. For example, in Mexico, a telephone
line “Your Teacher Online” has been activated to offer mentoring to students

Technology can enable teachers and students to access specialized materials well beyond textbooks, in multiple
formats and in ways that can bridge time and space. Working alongside teachers, intelligent digital learning systems
don’t just teach students science, but can simultaneously observe how they study, the kind of tasks and thinking that
interest them, and the kind of problems that they find boring or difficult.

It can then adapt the learning experience to suit students personal learning styles with great granularity and precision.
Similarly, virtual laboratories can give students the opportunity to design, conduct and learn from experiments, rather
than just learning about them. Moreover, technology does not just change methods of teaching and learning, it can
also elevate the role of teachers from imparting received knowledge towards working as co-creators of knowledge, as
coaches, as mentors and as evaluators.

Teachers also had to adapt to new pedagogical concepts and modes of delivery of teaching, for which they may not

have been trained. Learners in the most marginalized groups, who do not have access to digital learning resources or
lack the resilience and engagement to learn on their own, are at risk of falling behind.
It has showed that just the half of teachers on average let their students frequently or always use information and
communication and that younger teachers use technology more frequently in the classroom, but so too do teachers
for whom technology was included in their formal training. However, only more than the half of teachers received
professional development in online teaching, while less than one quarte reported a high need for development in this
area. These figures highlight that teachers need to renew their skills regularly to be able to innovate their practices
and adapt to the rapid transformations inherent in the 21st century. This is even more important in the current context,
where the COVID-19 health crisis has pushed teachers to adapt very quickly, especially in countries where they do not
necessarily have the pedagogical and technical skills to integrate digital tools into learning.

Nowadays students are unlikely to commit large amounts of time and money to consume online content, they go to
universities to meet great people, have inspiring conversations with faculty, collaborate with researchers in the laboratory
and experience the social life on campus. It is now a big challenge for universities to design learning environments so
that digitalization expands and complements, but does not replace, student teacher and student-student relationships.

Countries have traditionally relied on international student mobility to facilitate the immigration of foreign talent and
contribute to both knowledge production and innovation nationally.

Universities enrolled in international exchange programs,
accepting and having international students for an academic year has ?—-

been severely compromised, indeed, international student mobility J rﬂ#_}ﬁ cov I D _19

is particularly high for doctoral programs, where one of five students

comes from abroad, unfortunately now a decline in international & = %’ R ES PON SE
-

student mobility risks cutting into universities bottom line, affecting

T T T T

their core education services, the financial support they provide to T
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all the students, as well as productivity in advanced sectors related to innovation, research and development activities in
the coming years.

Several steps can be taken to manage the risks and trade-offs, including physical distancing measures, establishing
hygiene protocols, revising personnel and attendance policies, and investing in staff training on appropriate measures to
cope with the virus. However, the challenges do not end with the immediate crisis. As public funds are directed to health
and social welfare, long-term public spending on education is at risk despite short-term stimulus packages. Private
funding will also become scarce as the economy weakens and unemployment rises. At tertiary level, the decline in the
international student mobility following travel restrictions is already reducing the funds available in countries where
foreign students are accepted.

There are unquestionable benefits to reopening educational institutions in terms of supporting the development of
knowledge and skills among students and increasing their economic contribution over the longer term. In fact, the
learning loss which has already taken place, if left unremedied, is likely to exact an economic toll on societies in the
form of reduced productivity and growth. Reopening schools will also bring economic benefits to families by enabling
them to return to work, once public health authorities deem that this is feasible. Those benefits, however, must be
carefully weighed against the health risks and sanitary measures needed to minimize the health impact of the pandemic.
As we enter the COVID-19 recovery phase, it will be critical to reflect on the role of educational systems — and
particularly vocational education — in promoting resilient societies. The global health crisis and the lockdown that
followed have brought to the fore professions that have often been taken for granted, renewing our awareness of their
value to society. This has helped restore a sense of esteem for those workers who have worked relentlessly during
this time to keep economies afloat. The outlook is very uncertain. But, if anything, the pandemic has exposed our

vulnerability to crises and revealed how precarious and interdependent the economies we have built can be.

COMMENTS.
The financial losses are not limited to higher education institutions.

In similar ways the pandemic has placed pressure on the global economy
and had a severe impact on higher education as universities closed their
premises and countries shut their borders in response to lockdown measures,
forcing lecturers and students to adapt to the online environment replacing

face-to-face lectures with online learning with immediate effect.

Technology is also only as good as its use.
Real change often takes place in deep crises, and this moment holds the
possibility that we will not return to the status quo when things return to

“normal”.

This new way of thinking and doing is a model for transformed practices.
The current crisis has tested our ability to deal with large-scale disruptions. It is now up to us to build as its legacy a

more resilient society.
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