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al. 2023),

QYA DRI & Bl

WFFEIEE 2.3, U7 B LOAFMAED OFRHEAT T IOV T, 2022 FEEICHUAS U 7o Wl Bl A e
Deltaproteobacteria MDA AT MIVEB I ORA D = X LT OWNTHEST L. KERD AL
FEZHENG LT 5T, 77 LREME & 7T AGMHEHE CITHfHBEA =X NRe 52 L%
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DEKE RS L7z (Makino et al. 2022),

OIZFEH L2 L 91T, EERTRMEORIERE L LU CH bV aBEEE 5153072\ Verrucomicrobiota P4
IR T DEROF AR E LTIIMO 2 7 Fx 7 S OAFREREY (PCPB) 28 RN S 7z, 7ok,
ARERITEERTE & 00 165 rRNA BALF OAHFEIMEAS 87% & FEHITIR S | SRHLAIIC B AED THHL TH 2 47
T EBRE, BRESUEE ()IDK) Lo % 7 % B7p 5 SR IRE OEYARE HES I CTAF
SET GG OREFK T Verrucomicrobiota FAMIEEME S LT2 2 LG HERERHE D & OfA
Wy oyl i AT & 2 A 2HD Verrucomicrobiota PAME Z @R CHUGT 5 Z &Ik L=, £
T T, ZOFEEF KRR - MRV Oy BEERRIE & LTI - K L7z (Tanaka et al.
2024),

DHFEDR B (BE)

FHARBEDR E LTO X7 YOMEZ D 5,
OWFFEFER 7L (B25)

VX IFMAE L 7 v a b ERHI LoD, AR, WMWABIRERE, MEREE,
TIRRHIEEW L PERE T E AR ORI A R T D,

(4) WFEREE 3. w7 ¥Rn A4y MERETRICET AR OB : 63
W7e 7 —763-1 (U —4&—  dbifE KF HJIIEFE /KU #2450 Arinthip Thamchaipenet)
3.1 ATy vy VOEWT X7 HhRe B4 b Ok
3.2 U W L ILAFIAEN [ OFH BLAE RIS O fRHT
3.3 UX 7k A b OMRESRIL BN OBH%E
3.5 IEMEME ORE
OYWIEHE (EEFHE) 33 2 FEMRN (I U v 2 —3— b~ DA BERR I E Te)

3.1 W7 N—7G65 LW /1 LT, BIROMMN LI LT Spirodela 7% 7 kw4 k% KU
FNFEKIZBA LT, TORE, YK CTIIEBTCER» o vX 7 hhu 4y M, flE:
MK EREG L TCEOEIR 2 HRAIC BT D 2 LIk - TEREEGAER, SR THEAFTHLAET
AREIC/AR D 2 AR LTz, 3.3 Zhud v sk u ey N OMIERE MR ERSE ) FEKEREE I
SO LWEEAZE LTy X 7 T e RIS e /) & 1 5 (BReii k) T& 7272 Th D, =
DO RER b 7 R ety b e, 74— 62 /) L CTDHbRC TIRIFT D & & HiT, K
W BEERE OfRHT OHED HFHETH 5,

@Y% D BAE D FERCIRI & R

3.3 BHARENOEM LHEFEAKLMEIERICEAT 27X 7 b, v 7 FOE A (EtET 2
T HRB LY X7 VOR 2 ET 2HMEREZ I T o ME 2 2 BRERG L7z, S bicentinz
MAADED Z LIZL - T, BAT AWEEN T T A BEKREICENTL U 7 3/ < X
EREME R 2 (TINS5 ERE T X 7k v 2 FOAIEICHR THID TREI L72 (Huyen et
al. 2025. Bioresour. Technol. 421 (2025) 132110, A > /327 b7 % 7 #— 9.7), Ms. Pham Huyen
X ERRORRIC L 0L 2 RS L. REIHEAE T L, 3.6 B LEREAKNORG LD X
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7 Y RARETRE & BoiEaE (i) R RRETR MO —ERE A A T 2 M 27AL (Khairina et al.
2021) 7~ HIEREIRF 2R3 U THEEMARIT L 7o/ R, 7 7 B B4 Lumichrome Th 5 2 & 228X Ik
DIz GRsERT), & HIT, AHEEBEIT A 40 AFREAFEK LY 7 %7 SR 2 58 A
L. BUHEBRIZB W T U X 7 Y3 g A~ ZAAFEE KT 10%]7) L S 2HEMZBR Uiz, Z O L
T, 7 th ICDRA EHEEESHEIZB VTR MARR Y —RBREVBTEE N7, 3.2, PGPB &7 /LRI
57X 7 VOB TRBUGE (Z10) % RNAseq |2 £V FEMICHA~T- GRUEIK) ., = DfER. PGPB @
FEEIZ L > TREOEWISH SO0, X7 FOSFIHAEN ENR->THDZ L2 LNIT 5
TENTE, Fo. BRE (BEHRBEME) OEWIC XD PCPB D RIMEER R OENE | BIR 15
BRY = DEWVD LT 272007 — X INEETo 72,
@YW TIIARE S TN o T2 872 70 B

AREHHEOTHENZ BLIR 2 5 o 72 5 = [E O LR A 2 R M ARE K57 T ANLTHME L 7=,
ZOREFR. EMFFIEZ L > TER L2 BRI~ A 7 vhit (F /7R HIX& E£RVES) 2
ZORMEIZY &M LT, Lemna U X% 7 Y OEEZEMIMEET H72T ThRTrr7raE%H
45z EaRALE GaXfmT),
@Ot RB N (55)

U HARn v s b OLARE EAE R 2 SR U BRI IS L D A b e M RERE
KR L OMSRE LB = A A~ A A FE R O S 2 B39 5,
O ENE 1L (B%5)

WA TX 7 Rn Ay B IAET DRI IR 25 L. = OVER > 75848 2 M
ST X NS EET D Z LIl > CTHETV AT A EZ B LIGHT 5,

M7 N—7"63-2 (U —x—: KRR #3822 /KU B Arinthip Thamchaipenet)

2.4 U X7 P IAEMAEWRESE DT
3.1. RT U v ¥ LOEWT X7 hRm B4 hOEkk
3.3. XUV ub Aty hOBEELBILT D BT B%

3.4. VAT AEMFEOFEER WYX 7R r ety N ORHEST
OYWIEHE (REEFHE) 33 2 FEMRN (I U v 2 —3— b~ DA BERR N E Te)

a %7 Y (Lemna minor) Z XI5 & LT, MAFMAEMRFEREOREA I LT L, FER R
SHEERWT, RYIMICZE LR A R 9% 2 & O TX % Synthetic Bacterial Community
(SBC) ZMEEA 2 FIEAMNTH & & BT, D SBC 2 MW T, LIEMAEMBEENICB T S HH AR
FROFER 72 fFAT=0, R B O EHUT & D KEHHEEERE D) _EICHE W AL ATZ, £ 72, SBC DD
FREE O B il BT DAV 2 208 L. 2 ORI R O EENE O FHM 723 & <°, SBC Hk D &
M) 72 B D FIREMEIZ DWW TRET 2D 72, X512, RAERMEY & L CHOEERREZ 220y
XTIV OREFL LTIV auxrY (Wolffia globosa) Zwxig s L., BREKCEMEIR, FAZ
UALFE K R DA BRI K D R~ DR B0 AE I AE MR DR ORI 72 b ONTHIFR S5 i
U723 AEMIC K 5 2 P v a v %7 ik EARED ATREME K Ok R I B 53 2 & Fl AR B BE O
FEFTIZH B MHA TV D, 5, By & — S— b BEWIISEE Dr. Roypim Thananusak %52 (7)
AFVTRBCR S e QSR ST R THHE 24TV U & 7 - AE AR I RESR R B oD it By o ONE A7

[57F0 6 4 ,72024 = 5E] [250531])
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WAMBHENICB T DA BR O ik 2 G L=, £7-. EWAFZEE & LT Ms. Yuparat Saimee
BRI, BYARFREIC LD IFEIREZED T D (2022 4E 9 A KV B4, 2023 4% L 0 1
TR HRRAEES) . Ms. Yuparat Saimee (% 2025 4F 2 BT o v & —/ 83— | & GG LA EY S
PRMERSICHER T D & L BIZ (Butdee et al. 2025), FEAFEH L LT LBOI Y=y &7 455
AEWBEEE DRFEBAT TR D R Z im0 b U7c (BHiEAF), 51T 7th ICDRA (2B W TRIAIZK L
TEFRA X —RBRE LR SN,

QYL O BFEDZERCIRDL & AR

2 0% 7 Y IAFHAMRR O FERMICE T D ME R 2 W CTER L 72 SBC 2 v, #EMF O
Wi s AFA D= A LB ME LT, BFZ, MR D 1 >, Novosphingobium olei DWOBT (Z-DVNCAH
[FALAH RN K DB FRBLL AR — 2 — e Mg L, FELRBEEFORBEECHET 5%
W7, £, WEMAEMREEORIEICEHN TE 5 2 & A SN AEMEMEKIC X 2 Masss)
DR BT LV TR 2 2 &R TE 72, s, MK, TEPEGIER OY R K R K kD
WAEMREE CWLBRIE LTI aux I (Wolffia globosa) 7H>6458E LT- 100 ¥R 28 2 5 43R
KROBRAIBER R OFIAE & & BT, RRMREIZEE T 5 /AR OMITICIVHA, IV =
U % 7 YR RARCENRICRRT D AHRE DRR A O T (kiT), £/, 2 7RI v X 7
TIAEMAEMBEOBIET — 2 D ORRINEITIC L > T X 7 O piR B L OUKEEIZEET S
AT EZHETE L, EONFIZOWNTim L FE L7z (Ishizawa er al. 2024),

@HFIFHE TIFAEE S TWRD o T8 7o 72 R B

a2 X 7Y (Lemna minor) % %5 & UT-MFEIZ I\ CTHERMEM I 2 AW 7o I AR BVEF 23 O %
7 W I WAEMBRERIE R O Y 7 e v 4 s MERETR(LICIEH CX A RgeEn A En=2 &
iy, MEMMEICER LR E2 I Y aux oY (Wolffia globosa) (XL THEET 52
LaMEDTND, £z, SBCITXT 2 & 0 il AR R ERH T IE 2 BRFE L, £ D24 PO RGE A
Wic, EHIT, TARROWAEMFENIBEL BITENTZI Y ayx 7 PR REDREET 5 2
ERRM SN2 s EREREIRENRE AT 5 IAFMAEY O R E M N DRRRIREA T =
AL OFFHTICIANT T, B Z W72 HEtE L T D,

@HFEDR B (BE)

Wolffia DIAFIRAMIFELE ORI K OMR DA EIZ L 2 AFIAEMBEHE D 2R OB, U X% 7 -~
DOIEMBE D EEMIEOMRE, v 7 Vha ety MBI 2MAEWMFMEEEROMRE, v
YA RELR AR K ORI I & 3 2 Bl O L,

OWFFEFER 7L (B25)

BROWEDIIN D Wolffia KIENZHEM SN OMEMELRE ST D L & bIT, Lemna LAFH
EWRESE L LT D, Wolffia IAFHEMRESE /2 D PGPB B DH AIAEM Z G L, £ ORHMEZ IS
DNTT D, Lemna \Zkt U CHEEEE DL E 7R SBC & VT, MAEMMIFE BAEH OfR, /7ML
AT OIS 2 D 5,

(5) WHEEEE 4. X7 V&R E LA M SN OB% @ G4
WFEE 7 N—7"64-1 (V—X— : HIL K AREEEE /KKU L5248 Pairaya Choeisai)
(1) A A REE

[57F0 6 4 ,72024 = 5E] [250531])
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4.1 A AV T 72—kt X7 OApE OKENEZETe)
4.2 TIRA—)LTOD A X 5D EER
4.3 RUF R —)L T A X HEEED SRR
M FIETE (RARFHE) (2 2 ERRIL (I D o Z —3— ORI S Tp)

WEAEFE D D fkE L TV D PEEFEK & 0 % 7 O IR EE O#HEIRL IR SRR 21T > 72, CSTR 2D\

FNERIZ A 2 VR EBEDNHEIT L, A AT RN X% EET 5 2 N TE T, AR BERR S
faCT& % (Srisopa et al, submitted) & & 12 7Tth ICDRA IZHBWVTARA MARA X —FREZ %
Bl —H., 97— 0T 7 Z—=ZOWTIIABLNRE, EREL, S FHZOREICHITS
DENEZL AL NTZ, TOANLHKE LTHEREZEZTHEY (LHICHEINTNDL T/ —r v
AT L TIHBREZIT o TND) K ORUTF RS — V) T 72— IR T HODOR— MM L%
FAIATe Z & b LTz, HALRFD B ALREI KO 2 4473 KKU G638 LTV 7th ICDRA (2SN L,
HHEbEB L ORI LT T2, HALKZTII Y F 7 VB A 7 RO EFHEIR SRR 21T,
EORBOIDOT —2 205G Uiz, £72U %7 VERELZKIEE LTHW S AEDOA X VB X
Ot “ = FBEAICET 27 — 2 ONG 2 G LT,
@M LA O BREDOFERCIRIL & AR F

TRART =NV T 72— VT ERERE E DT m e RERT CTH D, o, THITR
BETLRXF A=)V T I =Bt T D OOEERMANME LN, TORMNRE#HETD 2 L0
TETWD, FLETHA~OXR TRy =N T 7 X —REOKRGT B HEATND, TX 7 FHM A X
CRBERATO IO OB GEONTZ, THOORRIZLY | SAEHENE Y NEFHICHERE L T\ D,
@Y H T TIFAEE S AL TV e o 787 7= 72 B

WHHEIX A A DT 7 PR, G~ A AN RV X—EFETH T2, BRI 57 P31 4
~ ADIKIRFEFEE R DT, B O EEFKAEL L OFEIZRET 207~ S IR LT
P
@OFED B (55)

X T YN FZRVFX—FEFET D,
O ENE 7L (B5)

ERELT= D 7 V& pEFEREK & RS D5 FBRICBNT, 2 DORBRLIATOVT 7 8 —%
AW THERE A & U FERALPRFEER 21T > T D,

WIE 7 N—"7"G4-2 (VU —H— : JbiiFE KT A —RE /KU BEPEFESAT Rangrong Yoksan)

Q) "AFTFTAF v

4.4 OX TP R—=ANRNAL T T T AT v 7 JFUELORIE

4.5 UX TP R—=ANAL FT T AT v 7 OREFHM

OYWIEHE (REEFHE) 33 2 FEMRN (I U v 2 —3— b~ DA BERR N E Te)

UX T YHRANAA A ADT T ATy 7 HE~DISHE LT, B L LTERICHEEL TRA AR Y
TATIVTH D PHAZERT 5 5% (AWEER) &, PHA OpttckEZE B E LC w7 il 2R
W2 hE (Y — K, KU) Z2650ETHREHT 52 & 25tHE, MRstmE FEulz, i)
— M RFZEOHE LA E N IMEE KFITHE L, AU ~—O 508 & i IR DWW CORME & FHi L

[57F0 6 4 ,72024 = 5E] [250531])
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oo THZEBEL TS 7 HHHEC PHA 0K Y = 27 V288 U CERR L7238 i EHZ DT R
U~ —#R & S EE O LTz, [RIFFIC Dr. Rangrong Yoksan 2NAb#EE KZFZFHRI L. LEoHHE
THROLNTOIHERIC OV TOREMREIT 72 2 LI A T, REEDOBRFANFIZ OV CHHE 2 K E
L7z, FHEGEY . 7% 7 JHRBE 2 FUE & LT PHA Z2AME T2 2 N T& T, £i2, #A
MHEEHTIC L0 7 2% 7 PEHEZIRBR L 7231 47T 2 F » 7 MB 2 R SEBRIT TUERL L. A BRI
AR L7-, FOMEIL. EVESFIHEDO Ny Y v —F TR FE LT (Yoksan et al. 2022),
ST, ZNETESIERIED T TH 5 PBAT OWEICT > o RNANVSLNTWVENR, T
DROVIZIEATEMED F 7 P HRAAS A~ ZAZFHTE DRt a R L7z (Yoksan et al. 2023),
QYL O BFEDZERCIRDL & AR

X7 YHERAS A RE, P T2 B AT, RIS ETE, U DERIL
ToWEWE DS PHA DAPEIZFIICTE 5 2 & 2l Lo, AR EH S 2 R F 05 O EEREEIT R
L7z (0oi et al. 2024), RimXDELIX, VX7 HIEENLT T m—ADMGHF]
FATEAZEHR LT THD, 202448 11 A, AN KU 235 L Dr. Rangrong & 2[R CFE i
L7c 3% 7 P lZ PHA F DR Y = 27 V288 U CTHERL L7 B DRl oy . PR D FEBRIZ
DN, MHEDIZODT —Z DR LEma ToT, 7—ZOHAFHITETLTWVDH DD, i
LEFERSEHITIIS DICHREEIT A L BAUEThH o727, Mt L THREEZITH L L L
7o U 7 FHRPERIZIL, PHA OARA THET 2WERE £ 5 ATREMEDVRIR STz, BHIR 4 il
FEIZAERTIVEARICHEATE 508, LV a X N TRETEDZZENLEET LW, WEWE %
RET HFERIZEF LT,
@YW TIIARE S TN o T2 72 70 B
@Ot (55)

FBAEFREIRNA T ANDENT I E RTAA AT TAF v I HAFET D, UXF 7 VFOEmNE
PEME & BRI ZIER L2 5< W &E1T 9,
O ENE 7L (B5)

FABAZ KGR A FE & LIcR ) 2 AT VAR E WD, U X7 iR Z IR L 7 b5 THR 2%
L, N ~—ElEaiH i+ 2,

WE 7 N—"7"G4-3 (U —&— : b K% HRIIIEFE /KU 2555 Chanwit Kaewtapee)

(3) F&twkt

4.11 Ux 7O E T X BRIE b DR E

4.12 U7 HHEEEIZ L D BRIV DA RENE & BB REAT

OYWIEHE (REFHE) 33 2 FEMRN (I U o2 —3— b~ DA BERR N E Te)

PG - 9. xR 7V OFEHEE T I BB bR IR E T S (2021~2022 FFAE) , RIZ, &
FIER X VAR 5 2 T RINEOINAEN & E R X OHORERE, 7 2/ BRIELE,
BT O =R —Z R EMNTT 5 (2022~2023 L), 7 7 %5 37 Hoftds L Ok
DIREATN, ZOAEMIGIEZ TS (2023 4 ~2024 ),

FEhaR - STEEO U X7 Y (Lemna, Wolffia, Spirodela) DAL E in vitro ¥ /XU &
THALE 2 MO FRRHEURE & FREEEG U 7=, (LML, 2% (OM) |, HL& v /X278 (CP), =—7 /L4t

[57F0 6 4 ,72024 = 5E] [250531])
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¥ (BE), MkME (CF). K4y, B ROEEFREY 20 PoInEIl > TRE L., in vitro# v
X7 EHEACEORETIX, HEEREZ VT pH, R, FER A6 L, RO E(LE NBREE & 15 L
7o AR R HT DFE R, Lemna & Wolffialx,CP &HENE L CF &/ EMEVDIZH L, Spirodela
X CP EAENMEL CFEAENEWI ENHBA L, U7 3O EE &/ &I, Wolffia St b7z
< Lemna b Em-T-, F£7-. IRGZEREIL. Spirodela &< . Wolffia & Lemna IX[EIFEE CTH
> 77, BEAEAVEIGTE{LER (SIDCP) (& DT, Lemna (12%) | Wolffia (69%) T Y . Spirodela (39%)
EHH L TEVIEILREEZ R Lic, REMIZBWN TS Lemna & WolffialX hyEravBLE—/L
HERFITHY, ZO2FEHDO D X7 I ARG EME Ch D 2 L 2R 2 &M TE T,
QYL O BFEDZERCIRDL & AR

PLEDORREZ D o H—r— N O LR FE R L E L TAFK L7z (Thongthung et al
2024. Trends Sci. 21(11) 8324), F7-. 7th ICDRA [EFREME TR ANICES R A X — R ERE DR
B3, SHOIEEPROICHIFTX 5,
@Y P TIFAEE S AL TV e o 787 7= 72 R B

ADGreen fE23+43 72 D Lemna Z BHE TE 2 RIABNL T Z & D, MPEHEO THINE ] 10
2T EOEDBE~DA X7 FORER TR 70 8%l 7B BRIFE S rTRE 2R Th 2,
@Ot RB N (55)

X7 YELAFEI O RAMEZREEL, UX 7 AL I~ AOHBIERERD 9,
OWFFEFER 7L (25)

PRIRF H Okt 2 Y OBAF RIS &3 2,

W7 —7 Ga-4 (V) —F— : I YRS - HE S /KU BEREESH Suvimol Charoensiddhi,
ADGreen ft: Metha Meetam)

(4) FEREMER S

4.15 & b OREFRICA D RIEEWE 2 BT 5

4.16 0 %7 HIEMEWE 25 ottt i 2 BT 5

OYWIEHE (EEFHE) 33 2 FEMRN (I U v 2 —3— b ~OFA BRI E Te)

UX 7P EBIOT X7 FHKOKEEEDE AT LR MBI 2 B E LT, R3 EED RS 4
B2 TO Y %7 Y OmRRAFTIEOKR @V F 7 PR OG- (2 K& 2 Wt dcsE
RO, @UF 7 P RZBLE LT o808k, FE 2 EORIERTE. @D &7 OgRert
FEAME & U CL I NS RE ~ DB A TR T 5 720 O TR E X OV R6 4B I IR iR AR A FE0E L
2o Flo. X7V OMEAIHOD, REFHE LOREOB RN OREEITo72, EHIT, U
X7 YWMREEA LT A—7OMEN— A b, #8770 EORIESOBIRIZHED AT,

@Y% D BAE D FERCIRI & R

WEEEEICE & feE . %7 HHEBEUC X 2 A NRIERE~ DR ELZGET 570, R HE2EE %
AWK A Fi L7z, £ O/RR. 7 X7 PHROBEIC X 0 BRI T I L OERES
O EFNRD AL, MENEZHERE D UGEE SR S, o OfER. v X 7 PRI
NTAY BT XV U FUEEEICEAL, BWIRILEZE T4 Z ENERINT, B, Ih
5 OREIT, The Tth ICDRA 2024 IZBW TR A X —FEEIT- T2,

[57F0 6 4 ,72024 = 5E] [250531])
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T, U7V OMIMEEAIHIZET 72 E B A & LT, BREOBLE D 7 7 IR

\CH 2 DB EFHMI LT, X5l \?%7%%$@Eﬂ%%&m%ﬁ@*§m PIRFFEIZ OV TR
MEITo Tz, R, EEEFEONMARMICBNTH, FHEEY IV OBERBDIIALNT,
BN TR A~OIEAICB O TS REB M2 MR L2 RR N RETH D Z L DR ST,

TV = a VERRBICEL T ATEEISEENMEN S 72U X 7 FERAEFIZOVT, BE
INT o ARFEMARAL D LA L 2170, k%®ﬂ*ﬁ%@%bkomzf A—=TRAMER—A B
BE~DISH BRI & 2 A, BRIZBWTIE T L——DREIC L » T BAF/RELPENE 545 ATRE
MaE R L7z, £72. 7 v F—BIWMHER—R MZHOWTYH, #YIEREFHT L 0 R m B35
M AR STz,

%7 Yk A B o @ MAIMBE LI mT T, 27 F MBI 2 et & LT
Solb 6 K OESRALBRSR At D& MT K 2 RpPERTAT 2 50 L 7=, &4 T, ADGreen £ETlL 7 ¥ 27 H Dz
BB LU TROKEICRY A TEY , BililEbni-uxs PHmEs HW\i=<7F Rl
EORGE & BB LIC T 7o fat 2 D T B,

EpREEE Ok & LTI, 2024 4F 12 AIC B — M RAFHM L, Dr. Suvimol OHFFEEER i A5
B L O G OIS T 2 HRILHEE21T O & & bic, A% OBEEERHIC OV g Z1T-
Too EHIT, [AMEIZIE ADGreen DG HiaR bR L. 7% 7 Y REIOH-SCIN L LRICOWTE
R EIT -T2,

@Y F T TIFAEE S AL T e o 787 7= 72 B

ZAMTITIRENMES 7 O R R KIRICE D 5B E RN IEEZ BRI L, D0~
7F RICHEEEE R L CW% (Duangjarus et al. 2022. Foods 2022, 11, 2348), 2024@&

IXRBE S & 7 S E 2 M 5 L, S OISR ERDT 2 D IRH 28 % 1=, A%

o T LU X7 2 R BRE XSO A v b iE bR 2 58l U 72f5 3, w#n%ﬁ
EERN T LS IIC S WE WD RtEE R L7z, S 61, IR O FEE 2 FH 7o F8 AR 1 &

TR #EOE TSI RER, FREMHAEZES 7 b VX /P ZOEEFORATE Y ¢
AAW 7 EARBAMEIENT 52 L2 R L, ThO6O/RRIE, 77 P RENERREOUE

WCHEN T VAL AT 4 7 AL LTHEEL . S OICIHEMAE 2 deET 2 alaett 2 ~e 45, LLE
DRz Eiwm L E L CH#E Lz (Dhamaratana et al. 2025. Food Chem. Adv. 6. (2025) 100867;
Dhamaratana et al. 2025. Future Foods. 11. (2025) 100608 : 4 > /X7 "7 7 7 Z— 7.2),
@Ot RB N (55)

Z A ENTESEER Y X7 % 248 FTREZR ADGreen 41 & B2 ##E L. B AREN TE O
82 5l Lo o - A REE RS Z BT D, T/ UNTEZAA~BEETHZ EI2E D, Ak
HREHATX 7 Y OXAEHNE X OEBEFEOILREZ RS ),

OWFFEFER 7L (B25)

ZATFEIZERT X7 P OHEES LOBNEHEOFMmZELY L, BEHUX 7 X F v —
ADGreen tEDiEEN & & HHET D, AARTIE, EIT ADGreen 0 HFHET H VX 7 2 F4EHE LT
HI7¥ () PEELERIET S, BIELEREMOW bR X OGN ERE OFHMILZ A MIT1T 9,

(6) WFHERER 5. U7 ¥ e d s MKEE LY AT L DIRRKFELENRORMGE: 65

[57F0 6 4 ,72024 = 5E] [250531])
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M T N—765 (U —%—: [UFKT FHx 18 /KU L% Chart Chiemchaisri)

5.1 BExRHEKAEMGRE Li-, XU ¥hu b Fdy M DKEEEES, /A F~ A EPERE
B L ONRER IR AT AR AERNREES) D T A L~ILEH (G6 & 175 77)

5.2 BEINTHEAZRRIC, BRYIZ ARty 27 AONKEYEAL S & KRF(LDE
ZBIGARTF R —) L CRR%E - FERE - S b
5.3 G3DLRMLEN LRIV X /AR EL Y F VAT A OWTRBRICEIE « F5HE - fil
M FIEHE (RARFHE) (2 2 ERRGL (I 0 o & —/3— ORI Tp)

2021~2024 FPEIZFIT 2 G HFHEICHEV, FFEY X7 AR vd 2 FOKEF(LRES), A A~
ARAEFERET) L IRE BRI ASAERNERE I ORIl & . 62 B LRG3 Mot 2 &Y X 7 ¥ L A
WAEBBEN SR DX 7R Ay MExtg L LESREGK « PKICxtd 2 4G ) ORI
WIZRH RS T 2 TR A — LV EBA TR — VT v T LIeR_RF A — L THEM LT, B
B8 EADOFEBERICOW TR, UF 7R n B MK DAY T A D EEGHER B R
FFEIHTIAR DR FIEIC DN T A T A NI Z THM T H LB S 2024 45 H G 1L1EH%) |
98 (ELU#ERR) ., 11 A GREdR &= ILERR) (CFRiit L g 41T o7,

QYL O BFRDZERCIRDL & AR

FFT X7 YR a edr NOPKUERRES) & S A A~ A EFERE S OFHHRER & LR T & & A

(IEH—1brK, KO BHFETEDZ, ZHE TR EURERBHRETHED =, XA O Spirodela
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