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F A (Solanummelongenal.) 1% b~ R —~</p L aGie ) AR 2B ICET DM
Thd. T AR (Solanaceae) 1IMFEEREMMF 27 M AHIZBT 2 —>DRTHY, 115
J& 2678 T 570 H R E R BECTH S (The Plant List, 2022). 7 ABHIE T 2 7 A DRI
HRAEIR DAR Z FF MR, BARETITEAAES T, & S120.5~2.0 m, fEFE 1 5 D5
T, WAL L HEEAE ORI AFEIC K o> TR D, HITEE T, IS5 B 5K, 16
F5HL, MRS A) THLN, IFEOREEMETIL6 R, T/, 8HOLDOLHDH. RET
TELEZZWEORET, ATk, A, &, v, EroBRVERETHY, RITFSEE
FREEASORR D D 5. IR, MM, RN LR £ Tl Th 5. RFEOKR
XL, BEX4~45cm, EE3~12cm, HX 15~1500g THD. (Samuel et al., 2012).

AT R BT 27 il T 1500 4ELL EHSE SN CTE EERRFEIEM TH Y, &iv

DFEERITVEEALTTIZEDDIED A7 U v MEOCEIZFEH 41 (Bhaduri, 1951; Khan,
1979), A v FHAEEIE B~ o2 A0, T4 X, XKML, PEER S RS S
b T2 (Daunay et al., 2007). BIfE, F AT CLFIES N, 2020 FEEEDAERE
L 56,618,843 ~ T, FEARIOHT 6 fiLlZEL TWD (Food and Agriculture
Organization [FAO] statistic, 2020). F A IRMHHEZ EFIZETEHEL LTab

(NIDDK, 2017; Database: USDA 2017-2018 FNDDS At A Glance — Ingredient Nutrient
Values), 2 VAT R—/VIIERE DT L AT 0 —/UKTF (Guimardes et al., 2000) &%
POMWAEIET (Scorsattoet al., 2019) AHKRRBR CHRIES Nz, IH1Z, TR
PRIER X O LA EZ B> 7 v a7 U (Singh et al., 2009; Yun et al., 2012),
BEMEH N & 5 y -7 2 JBEEE (GABA) (Inoue et al., 2003; Horie et al., 2013), #Huif
BTG Z AT 5T A= (Matsubara et al., 2005; Casati et al., 2016) 7g &k

PR N ENTn5



THERLN D 8 A TAICHEN B o o (i, 2012) F 213, BUETIE, AAEET
IR FeB: SN TV HEBERRFIEN DO—>Th L. 5 3FHED HAR T A OVERTEFE, I
BB I OHATREIE, T 8,260 ~7 % —)L, 297,700 k>, 237,800 hZFEL, £D
96, HfrE AT 3 Mg E R (37,400 Ri), REARIR (30,700 ki), BRI (23,500
) THD EMKES, S 444 H 28 BAE). BUE, BATEESAL TS T AD
FHEITZ <, T0EU ELH Y #FR7Z L0 MRER, 2015), HADOEIULIZBIT HHEHIC

BERIELE LTHLIATND.

2. 7kFNAY

TeF Y (ACh) [IEERE L WU T LT BT MEAMTHDL Y DT A
TUEEMTHD. EERNTIEITET N CA al vaFEELTa ) TEFLET Y
A7 =7 —E (ChAT) IZX>THSND. LT, 2= A7 7 —E8 (CE) IZL-> Tl
RN Y Ao RE LD . ACh BRUFAMEICH D a ) ANIMAREFR L L THHER TN D.
Adolph Strecker IZ XV 7 X BILOT VOMHHNBIRA N7z, BHEZEKT S
choler 7275 @ U > (choline) &4 Sz (Strecker, 1862). = VU LAdMfEfED I
WRED CTHERAT 7 FINAY RAT 4TI AR T D EEARFETHS.
a) U RZEBEEEZONTET Y MITHE BIROBREARAENRIET 52 LML
(Zeisel, 1988), REARFBRTIX= U U E ERWVKERE POBIRN TR G237
T BEIZBW TR E DR O b, HilaoBEEL K Z 352 & 3RS hic
(Zeisel, Da Costa, et al., 1991; Zeisel, 2000). F£7=, 2V RZIEI har KT
JEEM DK T A2 ERZ L Guo et al., 2005), 77K b= R&FHEETDH 2 ENHLMC
&7z (Emanuele et al., 2004; Mantymaa et al., 2000). =2V =7 /WidfEHEEE =
Uy DZAT MMEEM DM THD. T, Y NA T T 0 MRkl b U7 LR R Gh )
O, R & LTUIMIOHTT 7 bA vz ) 2 (LCh) A3FEH S4, BARFESIMET ~ ~ (SHR)

WZxXF U CENTZEIEDIENH D 2 & MR S v/ (Nakamura, Naramoto et al., 2013;



Nakamura, Okitsu et al., 2016). AChIZJA< LN TWNWEIY T AT L THY, Mz
EVWETH® 5. I T TR, % < OEMOMPERIZHFE LTS (Horiuchi
et al., 2003; Yamada et al., 2005). Ewins |%, EAOFHAREFICEL > T, RADOIMIER:
TIEEHTHDHZ L&D THEALL (EBwins, 1914), Loewi (% ACh 2SthiRiHENIC EA b
2 EME TH D Z L AMER L. (Loewi, 1921). 1929 4F(Z Dale & Dudley 23~
DN B & A I LT R DMERE TWEZBEREL, Tt ACh TH DI LA{LFRY
IZREBI L7z (Daleet al., 1929). Dale X2 HDRERNS, ACh DIEIAIEAFRRAEARDN B L
HENDMRICEWE THHZ L 2%FK L= (Dale, 1935). BUfE, ##RIZI T H ACh D
FERED BN 5T Y, MR sEME & L CORDS —MRKIZIA< B I D L9

>77.

3. FRIZEENDBTRFAZY

Horiuchi & OHFZEIC & 0 BHREEORIZIT ACh NEENTEY, F AITILACh BELFH
EFNTWD Z ENMER ST (Horiuchi et al., 2003). #& 0L 7= ACh 1T KPR
fER72 CEIC L o Tal e S, 1A EWMNES NN E SNTEY, BATIEES
Al & U CREEE A R, MM BIED ISR, FREME O E R, WILEHEEIR T 0 h
S L RMERIERICEDRL T D (BARERY - A7 v F =) ). JeATitse
TIE SHR & FHVNT ) R SRR O BLlEE 1 53R & SR 0 & G3Ra 17\, A7
JERETERM 208 L7z, S BIT, ZTOMmER FEH 2384 L72WE TR 0& 5 L7 ACh Th
% 2 E P HEE S (Yamaguchi et al., 2019), F AT ACh Z B 54y & 9% M ERE T4
RBoDHZ EPRBINTE. ZDDOFRERIZESNT, MEDFEDDANEXSGE LT T®
AxH S A TR SR (777 BRI RCT) 23T, 2.3mg O ACh & i) A
BIAROMFHEIUC L 0 MERLODERENRWET 2 ZEBP SN RY, HRTHD TR
DREAHERENED 7 7 B AR RCT CTIHEFESh, FTRIZEEND ACh BEEMEREHT D80

B IEREMERR S Th D L Sz (Nishimura et al., 2019). ACh DEERAH=X



L, BEOEG U7 ACh 3L LoD My s A4 U U ACh 245K (MmAChR) [ Z/EFI9% Z
(2 XV SRR ER R 2 M L, B ARSI 2 U O DM AR B 2 BAE L, R
AR S D FIEWE TH D/ VT KLU v (NAD) wEfETL & Thor e s
TW5 (Yamaguchi et al., 2022). Z 9 L CHAIZHEEND ACh X, fERE FEREZA

T ORHULEREME R AT THD T E R LN STk,

4. BREMERR R dh

REMER R BT FET OB T, AMOREM & HREMEIZE T 2 RIEEMRIL: &4 JE
RGNy 7 — VIR 2 R R T b0 L L OHEZ TR ITH L TR I &M T
b5, 2015 44 H 1 B BRAT SAZBIERSFEIZESNT, FriclCretZorn i
FIEENEA I N, EE TIXRMOEAENEZ For TE 2RI, RMEHERMN Th o 5E
PREEH B AL & RBHERER SN IZIR TV DS, BEREME R R B 23 B0 S V7= Ze s sal
HEN7-. BIfE, MRerER MO RHEEUE, 2015 40 172 25 2022 FI21X 5, 767 1 &)
JMFITHML TERY, et OMHIEHITIER L T b, UL, 5, 767 HHoiEerE
FORRARH O 5 BARER I 150 DA Th 1, BEREMERT 55 /D K9 1/3 15 GABA (53 1)
Thd (HEHET : BEERTRLOEHERT —2—2 ;202248 H 25 HRT). Bl
1, BARTII FEl bR LTl A x O@FRERZE Y, BetFRrsa ot
Lthb S DITIERT S Z EMNRIAEN TV D . BEEEMER R S DR T SAU T, M
PERRBME R STAMERMOTEY TR L6 FIL-EF 23RN (EE,
2018). & HIZ, HHOFMEIZE Y, RSO EIHE B IIHREMER R Ik LT 30%
BREOME T VI T LEZET DLV BRBHBONATEY (EH, 2018), fligMEkL
T D AERER A OBERENMESRIZ L 2 mft Il b & SR ZEIA B S D . 207w, A
B OBEREMEF R R H OBEIN & AR LRI B Sy D SN A B O HE R RE D — D &
EZbD.



5. ABFED B )

ZIVE COFATROMEIZ LY, FAICE ED ACh (ZMLERE TR RE Fr Bl &
FRFEREMERR 0 CH D Z LB E fr oo, LArL, T AHD ACh 2B % FAAE 5T S5
FPRE L, TAFDACh BEHEL VLV ESMIEIAHTH S, 22T, AFFETITTAHD
ACh EHEZIALNCT D720, LC-MS/MS ZHWTHAHdD ACh BL CHIEKATHS =2V
CEME L. £, FARMER FEAZES GABA 5 ATHEY (Inocueet al., 2003;
Horie et al., 2013; Yamaguchi et al., 2019), 7" AH GABA OREEIER OREL MR L
7o, THHORERITEDNTT ZADEREMEEFE & U THEFRHERFEEEICA HI Ch 5 mliett 4

BRI



FB—E  LC-MS/MSEZRAWHAEAMBEYMTO2Y) VLEVEFERE

aY A (2 BRIV T ATL) (TEHARFICIESAHAEL, b b OREBHERC
Fhx IERE A IR T 2 WM B 5. T A U W IEFEE RSN T — 4 X— AL LD E, Al
NE 630 FEHO B MIZE N TS (USDA Database for the Choline Content of Common
Foods Release Two). Zeisel Hi%, 145 RGO =) VERELMAL, WEKTI K

bEWE AR (116 mg/100g) THH Z &2 FA LT (Zeisel et al., 2003). —JF, 2V
T AT IVERBICET AAFTRIZ 720700, AT 13 FEHOAEY T CIE ACh F BN Y
BV E S SN2 (Horiuchi et al., 2003), flo>/EfffpEY) & ik L 7= ACh A &L
VIR ThH ol £ T, ARETIHE 19 O AAREAREEDIC BT 52 ) ALEY
(=Y, ACh, YmbtF =2 [PCh], 7F Uzl [BCh], ICh; X1 — 1)DEH
EAPA Lz, £72, LBEIRE ARG TR R SN2 Leh B AEREEDIC b E ENTWDH I L

R T 5728, LChDERELIT-T-.

B -
/NV\OH /N\/\O

Choline Acetylcholine
/ﬁ\/ /ﬂ\/\ ojﬁ/
Propionylcholine Butyrylcholine Lactoylcholine

K1 —1. ==Y, ACh, PCh, BCh, 3K ULCh DibZAEE.
ACh:acetylcholine; PCh:propionylcholine ;BCh:butyrylcholine ;LCh:Lactoylcholine.

B EB X O FH ik

1. A&

BHK I KELELEE  (sartorius arium 611, Sartorius Co., KA YY) apibElL
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oo AX =), Hibal) r, Fu et Bk, nEEER, EERTF L (BtOAc), FWE, 1N
Be, m7 % ) —NIF T4 7 A7 RSt O KVBEA L. NNV-Uvraafy
WHANRTA IR (DCC) 1F~TF FoFEpT (KBk) LVBEA L. 4-N HCl/ VA F 4,
N NP AF ARV LT IR ONF) ([ FEA b TERASH: U8R KVBALL. Ny
AFN-4-7 I 7 B U (DNAP) [FEPE(LFR At O K0 HA L7z, ik ACh, &
N B, EAREE IR S G KV IEA L. (-7 =F0) b
VAFAT vE=vLZa ) REBEIZS 7~ TR v F (F—7 L) KA LT.
vrunmn AL (D), VUEBIAKFEFRNITA, UUBAKEZF NI DL, bz, 3
VALKFERRITE L7 A LV AFOGHEE TS OB K VIEA L. D-3EE, p-hr=—
> RV R AR R R st ORO K WA L7z, PCh, BCh, LCh, (2-
aminoethyl) trimethylammoniumpivaloylamide (EN) IZATBMZE=R CAR ST, ARIEIC

DOWNWTII IR L7z,

2. ERT 7=/ HE

EHRIBIR 7 v~ 7T 7 4 =2 T DE RS (LC-MS/MS), #EREKIME (WR), BLTY
~ MUy 7 ASR V— B/ A A AT TRV E R T 0T Maldi-TOF MS) (3TAZMIK
TR ISR o AR TSR P C3EE S 4172, LC-MS/MS 4371 Acquity UPLC &
A7 I (Waters, Co., USA) & Quattromicro APT (MS) THEITEN7z. NMR A~ huid
Bruker DRX 500 43¢t (Bruker BioSpin Corp., Billerica, MA, USA) Zf# A L, 'H (500Miz)
& °C (126MHz) DOMIET 25CTIT o7, w7 ffHE Maldi-TOF MS 3#713 1 kHz neodymium:

yttrium-aluminum-garnet laser Z4&#{ L 7= AB Sciex TOF/TOF 5800 TZEIT&h7-.

3. PCh, BCh, LCh, EN A&k

3—1. #E{LPCh &R
W=V > (Molecular Weight [Mw] : 139.62, 140 mg, 1.0 mmol) % DMF (2 mL) IR



fEL, a2t (2.0 equivalent [eq] , Mw: 74.08, density [d] =0.990, 150 pL,
2.0 mmol) % FL72. DCC (2.0 eq, Mw: 206.33, 413 mg, 2.0 mmol) & DMAP (0.1 eq,
Mw: 122.17, 12 mg, 0.1 mmol) Z /%, =R T 2 KL L7=. 4 N HC1/Dioxane (0.25
mL) ZNNZ, W5|JEi#E T DCurea 285 L7=. JIEIEMTR, EtOAc (10mL) ZHNZfESb L,

EEETH o T—vay HEERESE, HHRO 2 Z I E T THBET5) T B
WL FfEes (DMt EtOAc=1 1) L, k7 red=12a ] 203 92% (0.92 mmol,

180 mg), HaAEM TH-.

3— 2. #H{LBCh &Rk
WAib= U > (Mw: 139.62, 140 mg, 1.0 mmol) % DMF (2mL) ZIEfEL, mP&E2 (2.0 eq,

Mw: 88.11, d = 0.960, 184 ul, 2.0 mmol) %7 FL7=. DCC (2.0 eq, Mw: 206.33, 413
mg, 2.0 mmol) & DMAP (0.1 eq, Mw: 122.17, 12 mg, 0.1 mmol) %%, =R C 2 R
R L7=. ANHC1/Dioxan (0.25mL) ZMNZ, W5l C DCurea Z8HI L 7=, JBIEIRAMETE,
EtOAc (10 mL) Z Mz fEdfb L, EEE T8 7 — a2 > TR RV, FfRGE: (DM : EtOAc

=1:1) L, Bb7FUral  2INE89 % (0.89 mmol, 187 mg), MMM CTE7-.

3 — 3. #HILLCh &t (Nakamura, Okitsu et al., 2016)
YA b= ) > (Mw: 139.62, 2.79 g, 20. 0 mmol) , U4 L 7= D—¥LE2 (18. 02 g, 400 mmol),

p- b ZOVIR R KR (11,41 g, 60.0 mmol) % b/bmls 150 mL (ZIAfE L, 5T
ST C24MeMER LT, A LTI AKIZT 4 — 0 A2 =0 EE WD Z & T, RISRIMNC
BrE L7z, %, POSKRAZRUERML, FERTF /0% 40 nL NZ 30 pMiRE 5 Lz, &
LB (4°C, 4,000rpm, 2047) L, EEET AT —a U ChRE L. WERICHE, BE
fpF /L% 40mL INz 30 Sy DR & O #%, LA BEEL 7o, ZOBEEZEFHC 3 EEDIRL.

T DR E A M D-LCh & LT57z. #M D-LCh Z 100 mM U > FE#EME# C 50 mg/mL
CHfRE L, BUBRAIR S LTz, S9RRMERG A A L 28#— R U » ¥ Inert Sep CBA (10 g/60 L,

V—x bt o ARRAE A, W) IZAZ —b (200 L) TIEMAL L7z, Ak (200



mL) (ZE#H L7z, EMAbLIc— B Uy DBIEIC BRI 2 5 R T 20 mL A0 L 72, &N
%, 100 mM U > EEREMEIK A 10 mL X 2 1%, FUERAWRAN O LCh ZRHRICAE S8 7. iy
Z K 200 mL TP L, 0.1 M D I UALKFRBRKEE T LCh ¥ L7z, IR 30
i, BRI L, AR ER S DIV, SERKWEC 7 %2 /) —/b BT =114

(v/v) (40mL) ZIMz, R, 4°CT—Belin Lz, imtk, =OsE (3,000 rpm, 4°C,
20 min) 1T\, RiEETH LT — a U THRETHZ LT, AMfEEO D-LCh I vt

Z R 75%, HPLC i >98% CTH37-.

3—4. HILENBRK

(2-Aminoethyl) trimethylammonium chloride hydrochloride (1.00 eq, 1.00 mmol,
175.10 mg) % CH;CN (2.00mL) IZ¥FEL, XY U (2.00eq, 2.00 mmol, 204. 26 mg)
ZUIML, DMAP (0.10 eq, 0.10 mmol, 12.22 mg) ZJANZ7-. DCC (2.00 eq, 2.00 mmol,
412.66 mg) ZMz, =R T4RMRIE L. OB, BONRZWS IR L7-th, IiRE
JEJAE L CEtOAc (10mL) ZMMZfER b L7z, EilZ2BREL, DM 2RI IR L, thx
IZEtOAc &Mz, FfSahE To72. FfGd (DM @ EtOAc = 1 @ 1) L, ENZULFE 9%6.1 %
(0.961 mmol, 214 mg), HEfiMh TRT.

PCh, BCh, ENDAXRY LT —HRXR—R%FK1— 11T LT-.



#1—1. PCh, BCh, ENA~XZ hLF—X

1 13 -
H CNMR in . . MALDI-TOF MS
? Chemical shift .
D,0 (ppm) M]* (m/2)
0 ¢ 8 27.1 53.7 58.2 64.5 176. 4
type CHs CH, CHs CH. CH. C found 160. 1327
PCh S 0.98 2.3 3.1  3.63 4.44
multi ¢ q 5 ” ”
(J in Hz) | (7.5 (7.5 required 160.1332
0c 12.7 17.9 35.5 53.7 58.1 64. 5 176. 4
type CH3 CH2 CHZ CH3 CHz CH2 C fOUHd 174. 1479
Bch b 0.74 1.45 2.25  3.03 3.56  4.38
Multi t sextet t
(JinH2) | (75 (9 (25 ° " " :
: : : required 174.1489
type CHs CHz CHa CHs CH» CHy
0c 26. 3 33.6 38.4 53.2 64. 2 182.9
type CHs CHa C CHs CHa C found 187. 1809
BN Sy 1.04 3.04 3.34 3.55
multi . ”
. S S
(/ in Hz) required 187.1805
type CHs CHs CHa CH;

PCh: propionylcholine; BCh: butyrylcholine; EN: (2-aminoethyl) trimethylammonium pivaloylamide;
d : chemical shift; 'H NMR: proton nuclear magnetic resonance; *C NMR: carbon-13 nuclear magnetic

resonance.
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4. HAM

AEHI T X TH G THALZ O T, AR LOREE IR 1 — 218 L.

K1 — 2. ARk RS 6 L O I

e 4 fn R4 FRE
XwIU AN 163 F I R
k= k D A 409 T By R
X7 H ALY )b FEE IR
E— ~L=H Y PR R T
T AINT T A VI N TR R
RLEDONY BEANR ) F B R
Xy 151 868 F B R
L2 A F ) R—T F U R
IZA LA HLE 2 =5 F U R
LLED i ESF R EU AT
VAT v RArF = B R AT
HAZ: L B R B R T
SED FH ) R—=T )L 07 WA i o dm A
AFZ T MNE Wb ILRR Aty 7 Faxx
Ty a ) —OHF Sty 7 X axs
TNLNTZ7NT77rHel ST FaxE
EA] Sty 7 X axs
VRAS T R At 7 X axE
72 T-ifj 2 5 FBp IR
SRR 724 RBRFF SR M
IXoCTART REA RS
JSEY T 2 a1 7= BRI AR
=AU RS REAS VR Fe] R
KEAH T REA IR LR
Hib REAR BLREATT

5. ST RSB AR

5—1. AfFEEnRBHRR
SNTRRE 2 AGEK CREAVEF L, R, H, B, ~Z 2BV R\ TREEZ I~3emll AT A X

L, —80°CT—MMBRIRA: LTz, Mol L7= b skl & stz % (FDU-2000; Tokyo Rikakikai Co.,
Ltd., Tokyo, Japan) TSR L7-. BRETZEYIZI LI ¥ — (INN-2001; Tokyo Unicom Co.,

Ltd., Tokyo, Japan) TH:L, BRASHELES RIC LTZ. 72, TAZWIREIFEL 2O ACh EHED

11



REELERRD 0, FHERICEATER, BAMCEEL, 1 B 1@KT>, 5 HEETOY T
Vo 7 &2iTo7-. BB RIIMHEERFESLIZRLT.

5—2. REW

1 MUVEENRy 77— (PBS) : U VERTAKFET R DA 2042.06 mg &V U EOKEZT R U A
4681.84 mg % 50 mL DRBFAIZIERE L 7.

10 mM PBS : 1 M PBS Z @ik T 100 AR L TR L 7.

50 mM HCI : 2 mL > 1 M HCL (Z 38 mL DBHiIAZ ML CTHML7-.

5—3. IREHH
BAEE K (10mg) # 1.5l Fa—7ICBYVERY, 8pg/mL EN HNEHERE (10 pl) #Mx7-.

10 mM UV U ERFEETR (190ul) Z¥ML, RAT v 7 A T3 R L2k, EO00BE (1000Xg =
iR, 3 min) L, EFEZE/~. BEICHEO10M VU U EEEEKR (200 pL) 2N UE#, EO05BE,
FERROBREL 2EEVR L. ERLE EHEEZTXTEDbE (89600 pL), dhHEREE L (M

1—2).

ERRED

v
AR

iwﬁ
HEEREY

(10 mg)
<« ENEREREE(10 uL)

- <10 mMY) BB
W (200 L)

i

(BT vH A 3 min)

Y

30l Do B
(1000 x g, =&, 3 min)

v

LB
- (Y TI)

B1—2. RERMHEFIE
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5—4. EEMHH
B — B Y v PIITEERMERR A A 25— R Y Y Inert Sep CBA 100 mg/1 mL (GL Science)

AW, A%/ —n (1ol), 8K (1ol) TEMELUZES#EY—F) »P% 10 oM PBS (8
mL) T¥fEb Lok, RERhH TRRL 2R (R 600 uL) ¥ L7-. 10 mM PBS (600 L)
TRE, BMK (2.5mL) THE%, HEE (500 L) THIHL, 1ol A 27 F 2 3% HUT LC-MS/MS
MR CREIC L nL 27 o7 v L (1 —3).

BRI A o TWIRA - YD
InertSep CBA 100 mg/1 mL

EHE i
xa/—»:1mq >
[ ]
1
!

K : 1mL

E&HE 8mL
(10 MU VB EER O}

WY TN -

REE 600 uL
(10 mM ') B ig &)

AHMIRE 25ml

>

[#8K]
BH 500 L B BERT
[1 MiEE] H 1 mLIEfill up
[ ]
#x® 3mlL i
[]

—
[¥eK] v LC-MS/MS43#T
M1—3. BRI

6. LC-MS/MS H7E

6—1. EEFREFN
EAERHIE 2 300 pL 972 3 DIy, FAFNZ, a2V ALAEYIREHRIRAZFML, EHERN

2 EARITZRD K DT LC-MS/MS stz Nz (R1—3), EEBREIEER L. =) ALEWiR
BWHREIRDO LS ITHERL, =) AMEEWRSERERMBEOSIHERIC L > THa Y ALEmA
by 7 EEROFTIMBEZRE LT, 2 ALEWA v 7 BRI LC-MS/MS T iaE (2R L C& IR
EICRR L (R1—-4).

13



#1— 3. EEAE~DOERIREINE

. . A RURHEE S AN & (L)
IR
A B C
TR R 300 300 300
o AT VIRATRIK 0 51 102
LC-MS/MS S5 Hr it 300 249 198
EX[ 3 600 600 600
F1—4. a3V AT VRS EIKTHE T
2V U AT IVIRIR TRA R & (ul)
EN 2 kv 7 VSR 40
ACh A kv 7 VIR 10
PCh A kv 7 VIR 20
BCh & K v 7 ¥R 20
LCh A b v 7 TAHR 70
Choline A b v 7 ik 10
(BN AN(EE S 170

6 — 2. LC-MS/MS 27 &ft
7 AE YMC-Triart PFP (4.6 mmX250 mm, 5 pm) Z AWN7=. ZHAEEZ 0. 01%FEE-33% A % /

—VEAKE R, iidi 0.5 mL/min (LC), 0.3 mL/min (MS), JEA&IE 50 ul, SrBEREIX 40C,
SIMTIERIE 30 min, A A b — RIXESI+ - MRM, Capillary Voltage I% 3500 V, Cone Voltage I
10V, CollisionVoltage /% 10V, N: gas flow (desolvation) % 600L/hr, N. gas flow (cone)

1% 50 L/hr, N. source temp % 120°C, N: desolvation temp 23 350°C D SAEC LC-MS/MS 347 24T -
. %3V AMEMOEEERL 0/ 2) OZEMSE=F) 7 F— FEBITRO L BY : 187.18
— 128.15 (EN) ; 146.10 — 87.00 (ACh) ; 160.10 — 101.00 (PCh) ; 174.10 — 115.00 (BCh) ;

176.10 — 117.05 (LCh) ; 104.20 — 60.20 (Ch).

6 — 3. EEHME
LC-MS/MS Z3HTIZ Lo CTELN-Z u~ N5 7O — 7 EEE SR ERE (B L, R

Lo Tal bEWEER L. EN WEEEOR &) O FH L2 BINEE T 2 U LA iR
ZRIEL, TERETOEML ) ALAEMBEZRE Lz, §ONT-BE 2 ey hog &
(mg/g dry weight [DW]) (ZHARRE:, BASHZMRRIROIGR LY, FfifER 100 g 4720 0F%a ) 1L

14



W& (ug/100 g fresh weight [FW]) ZHH L7-.

7. HENY F—va v
2 U AL ERITHR S N ERIEO L U F s 3 L ERE GRUEREG R, RIHIEA
(LOD), ERMEA (L0Q), K (HPNBLOH BB, 3L O (AU L AR %)

i & e,

7— 1. E#HE
o)) o AT VRAHEHERS K (ACh, PCh, BCh, LCh) % LC-MS/MS /1AL 0. 01, 0. 125, 0.25, 0.5,

1, 3pug/mLIZHABI L. BP0z ) o EABNEW-, = FERERE O A 0. 01, 0. 125,
0.25, 0.5, 1, 3, 15, 30 pg/mL (ZFH%& LU7=. LC-MS/MS Z W\ CHKIEE OE#ED ) L ALEWIRIRO &

— 7 EHREEZ KD, BIFEMREZERL, R 2R L.

7—2. LOD & LOQ
FEUEYRIE - SR o ) AL EMiaEE (n= 35 0.25 pg/mL) 13 TUPAC #ELER, (TUPAC Compendium of

Chemical Terminology Gold Book) %MW THEMEL7- (LOD=3.296 /S, LOQ=100/S o : HEUE(RZE,
S MEROMHEX).
F RGBS RAORENE 3 mlEGE R L, R EFE L HETLOD & L0Q AEFE L.

7—3. BE
FEHEYRIR - IRE 2 ) AL WEREYRHE (ACh, PCh, BCh, LCh, choline) % 10 mM PBS T 25 ug/mL

WAL, HNB IO HMHBMECTHE LML 72, BNEBMEET 2 ) AL EMIEERR &R BN
(2 3BT Lo &fE, AM/mHMELS ARICHZY, 220 BIZ 1 EGHT L ER&EOHEXE
PR 22 (RSD%) "Rl L 7.

FAREE T AR 3 BIChIZ Y, FRENOAIC 3 BT LZ. ANEBEILE B O RE
DORSD% (n=3), HEFEHMILS HFEEREEORSDY CTRALZ (7= 9).

7T—4. HEE
FEAEPRIR - IRE 2 ) MBS YERRHR (25 pg/mL) % 3EfE 5 [A153HT L, [N SR & RSD%Z B L7,

FAREL - S AR E 2 DI, EEREARR (102 uL; ACh: 2 pg, Ch: 30 pg, PCh: 0.0018

15



ug, BCh: 0.0018 ug; n = 3) T OIRIMAT-. [EULERILE T OFEZ TN U 7= FE 0L O B
ETE|>TRDZ. RSD %IZG o7z RIEROfE (o= 3) TEHLE

8. MEaETALE

ETORERITVE L BEHERRE TR L, DBOINC LD, T CTOMED pfEA<0.05 THY, ##
FHE9A BN RE 72, Tukey’ s honestly significant difference test (IBM SPSS Statistics
24, IBM Corp., Armonk, NY, USA) 5 J O Student’s ¢—test (Microsoft Excel 2019 MSO

16.0.13328. 20262) THEZMNMO L7=%HE, BRI p < 0.06 THEE ARSI,

16



KBMR

1. AEEEN PO ) L ILEYEEE

ISHTENR) F—2 a v OfERA2#F 1 —5. ITRLT-

T RCORRIET A Y D REERRS A K

FA L DIHELAZ S L TV 5 (Bioanalytical Method Validation Guidance Industry). FAFREID

R R? (A TR 13 DT

23 16%LL T RS L7z,

#1—-5. pEAN)TFT—var

B A4 0. 99 DL IR GE L, T _XToOF A FEHEREED RS

Types Standard solutions Eggplant samples
Choline Compounds ACh PCh BCh LCh Choline ACh PCh BCh  Choline
Range
0.010-3.0 0.010-0.50 0.010-0.50 0.010-6.0 0.010-30
Linearity  (ug/mL)
Vs 1 1 1 1 1
Intraday
0.073 0.92 0. 38 0.76 0.48 0.81 1.8 3.3 3.2
N (%)
Precision
Interday
0.52 1.3 0. 68 1.6 1.2 7.3 5.4 4.2 15
(%)
Recovery
97 97 97 96 97 84 96 91 81
Accuracy (%)
RSD (%) 0.47 0.93 1.2 1.1 0. 69 6.3 12 12 0.24
LOD
39 71 77 42 54 6.7X10° 3.2 8.6 2.1x10*
. (pmol/mL)
Limit
LOQ
13X10 24X 10 26X 10 14X 10 18X'10 2.3x10* 11 30 7.3%X10*
(pmol/mL)

ACh: acetylcholine

deviation;

LOD:

limit of detection;

; PCh: propionylcholine; BCh: butyrylcholine; LCh: lactoylcholine; RSD: relative standard

LOQ: limit of quantification.
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AREREY 19 O 2 ) ALEMOERFREEK 1 — 618 L7, LCh (T TOAMR
PEMIHIZAR S o 7o, Leh ITHEREIC L > CHEAE SN D 120, AREREMICITATEL
mNEFEZ D (Nakamura, Okitsu et al., 2016). E& L7z 19 FEEO AEMEREY 2T
[ZACh & 2V > & HEB Uiz, PCh X 17 FEOAREEFEY TRl S, BCh i 12 TR A
JEPER) TR ST, 19 FEOARSEEY CRLEER ) ALEMIT= Y v (F¥) 65
mg/100 g FW) TH Vv, KbEEL Y = A7 /UEACh (FH :0.32 mg/100 g FW) THh
5.

AERREEY 19 RO, 2 ) 2T VEAE BT A (eggplant) (6.1 mg/100 g
FW), R*F D% (Japanese yam) (8.4 X 102 mg/100 g FW), L L & 9 (Shishito pepper)

(5.5 X 107° mg/100 g FW) DIETH 7. T A IO EREEEY & ol LT ACh &A=
PHEZREMEZT L. (p < 0.01). PCh & & TIE 16 MIHOAERREDIC LV AERS
i, 3FEIC LV AERKENGED G (p<0.01). BCh & A& TIE 1| FAD AREEEY
WCHEemiE, 6 FEICHERKEIROON (p< 0.01). Fio, FROa ) U EH&E
1 15 B O AR PEM A B IMEAR D e (p<0.05: LLED 5 p< 0.0l 20D
i) .

FAD ACh E A BIE, o EREEEY O ) ACh &4 B 2900 f% (2.1 X 107 mg/100
gFW) THY, thoF2ARHEY &Y 3000 5Ll (b~ & [Tomato], /XU & [Paprikal,
B —~ > [Bell pepper], L L& H; V¥ 2.5 X 10° mg/100 g FW) TH 5.

WIZ, FAD ACh EEAIZ T 5 (Senryo No. 2) I[ZEFED LD THDH0E D hEfeid

DO, AARTIRORRDHIROT 2 2R, =) AGmoaAEzHA L.

18



#1—6. EfEEEDTOE ) AMAbEWERE (n= 3 ;mg/100 g FW)

Choline compounds

Crop Cultivar
ACh PCh BCh Ch
Cucumber Zubari 163 7.8X107" £1.0X10° 1.0X107% £2.5X10™ 2. 1X10° +=5.0X 107" 32 +0.50
Tomato Rinka 0409 8.1X10™" £5.0X10°* ND ND 76 £2.1%
Paprika Special 1.8X107° +£4.0X107™ 4.3X10" £1.0X 107 3.5X10" £0.0X10° 34 +0.88
Bell pepper Bell-masari 6.0X107° £1.6X10"™ 1.2X10° £3.0X10°* 4.0X10* £3.0X 10" 84 +£1.5™
Shishito pepper Manganji togarashi 1.6X107° £3.0X10°* 2.9X10° £6.0X10°* 5.5X10° +2.4X 10" 43 +0. 38"
Eggplant Senryo No. 2 6.1 +0.13 6.3X10° £9.0X10° 5.3X10" +£1.0X107° 29 +0.97
Asparagus Welcome 2.0X107° +£2,0X10° 1.5X10% £2.7X10"™ 1.9X10" £1.0X10° 97 +2.0%
Japanese yam Nagaimo 2.9X107° +£6.0X10° 8.4X10% £1.8X 10" 3.8X10° +1.1x10* 82 +1.1%
Cabbage Shinshu 868 6.8X10" +2.0X10° 9.5X10" £3.0X10°* 3.3X10" £1.0X10° 56 +£2. 9™
Lettuce Shinano hope 3.3X10" £1.0X10° 7.7X107° +£0.0X10°* ND 44 +0. 79"
Carrot Kouyou No. 2 2.2X10° £1.1X10™ 8.0X10" £4.0X10°* 6.4X10" +4.0x10° 12X10 *£3.1*
Kaiware daikon unknown 8.6X107" £3.0X10°™ 2.5X10" £1.0X10°* 3.2X10° £1.4X 10" 77 £1.4%
Broccoli sprout unknown 3. IX10°% £1.3X10™" 7.1X10° £0.0X10°* 3.9X10° +1.4X 10" 86 +3.9"
Alfalfa bean sprout unknown 1.7X107° £1.1X10™ 1.5X10™" £1.0X10™" ND 78 *0. 75"
Pea sprout unknown 1.3X107°% +2.0Xx 10" ND ND 78 +1.8%
Buckwheat sprout unknown 4.2X107° +£5.0X10°* 5.6X10" £3.0X 10" 4.6X10* £3.0x10°* 74 £2.77
Apple Shinano dolce 2.1X107° £6.0X10°" 4. 1X10™" £2.0X10°* ND 49 +1.9%
Japanese pear Twentieth century 2.6X107° £1.0X10°* 2.9X10* +2.0X10°* ND 27 +0.72
Grape Nagano purple 3.2X107% £1.0X10™ 4.4X10™" £2.0X10°* ND 69 +0.19*

ACh: acetylcholine; PCh: propionylcholine; BCh: butyrylcholine;

0.05, %k p < 0.01 versus eggplant,
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2. FReHBEFOa) N EMERE

AATHREINTWD 6 WO T 2D a ) AL ERMEELE 1 — TIORLEZ. TEL
726 O F AR TIZa Y AMeAWEMER L. eI AT % (Higomurasaki) (X=2 U
T AT Ve GAE (ACh: 5.5 mg/100 g FW; PCh: 7.8 X 107 mg/100 g FW; BCh: 2.9 X
107 pg/100 g FW), i£->TA72 T (Batten nasu) (T2 VU VigmaA & (36 mg/100 g FW) T
bolz. ACh HEA M KERMEOETOTN 2 HFRETHY, £ TOFT ASFIIMOE

ERED IV S ACh NEETHD Z LIVRSI NI,

F£1—-7.FRA6MEFOK ) ALEWERE (n = 3, mg/100 g FW)

Cultivar ACh PCh BCh Ch
Higomurasaki 5.520.17 7.8X107°%x1.8X10™" 2.9X107°£9.0X10° 31%0.72
Chikuyo 5.520.088 7.0X107°=1.5X10™" 1.4X107°%£4.0X107° 34%1.42
Senshu mizunasu 5.27%0.10 5.7X107%4+4.0X107° 7.4X10*+4.0X10° 22+0.74
3
1

Koryo sarada nasu 4.2%0. 10 LTX107P£T7.0X107° 1.3X10°+5.0X107°  20=%0. 34
Batten nasu 3.170.050 1.5X10°+1.0X107° 6.0X10*+8.0X10° 36+1.75
Onaga nasu 2.870.11 5.9X10°%+1.0X10* 2.9X107°+4.0X10° 36+0.85

ACh: acetylcholine; PCh: propionylcholine; BCh: butyrylcholine; Ch: choline.

3. b IATYXIRBFOTEF N2 VERRORRENL

ACh FeE G A B Th 2 AdHEE 24 7% %% FV THIRIRAFE L7ZRE0D ACh B7F RORRA
fbzf&E L7z (X1 —4). AChEARIX1HE (5.5mg/100 g FW) 755 HHE (4.5 =% 0.05
mg/100 g FW) F CTIRA KT L2 L%&/RL, 5 HHIZ1 H A & Wik L CHEZREENGED &
N (p<0.01). fE-T, FAITRITD ACh O dIFH 16 B LRS-, T ARETHE
RARIFT (25°CRIE) 2~3 AMSHIE D RIE 2R C O I GHEIIIR) Tho Z LAmESh
THY (Abe et al., 1976), ZAUEFTAD ACh Y AHBEHIR LV bRV LIVRIEB SN

2.
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6000 |

5000 |- H\O/é\@

4000 |

3000 |

ACh (ug/100 g F. W.)

2000

1000 |

| 1 1 1 |
0 1 2 3 4 5
Day

1 — 4. ACh EH =Rl Higomurasaki) 25+ 5°CTIRTE. * p < 0.05, %k p<0.01
versus day 1, evaluated using the Student’ s z—test. ACh: acetylcholine.

BE

ARE T, LC-MS/MS Z W T 19 ORI REMICOWT =2 ) MeEaf e ER Lz
S biZ, TAD ACh EEHAIFHE - WBORBRONEMHE ST D720, AARDT R 6 ffEHo
ACh EHBELME L. £77, WIEEFETT AT ACh GHBORBEL 2 Lz, Tk
R, BCOEREEMC 2V ACEMPFET DI LER LI, 209 b, RHEEROE=
JorThh, ETOEMBEEMIFIELTWD I EEZH LN LE.

A 2T NGRS R EN, RbBERIY T AT )UE ACh Thole. THETIS,
F AR D ACh (T HEIA s v~ ~ 7T 7 ¢ —dE5LF R (HPLC-ECD) {EIC X > TERENT
3V, 417nmol/g (6. 1mg/100 g FW) HEANTNDHZ EMRWME SN TIHY (Horiuchi et al.,
2003), AE|ZISIT D LC-MS/MS ZHT DRE EAE R T b [ASED ACh E7H BAVIEGE STz, £z, =
U v ERERIC, ACh TR TOAMEEMIFEL TNDLZ EEHLMNI L. T AD ACh&F
L, OAERERFEY LV b 2900 5@V 2 EAVHIBIL, R L OAERERFEY & DR D ACh &
BREOAEZW LU, 2.3 mg @O ACh Z&Te T AR REMRGANIERT 5 2 & TIERE
DO A& DIMLE L DEREEN S #ET 5 (Nishinura et al., 2019). A EIDOFERIL, T RaH
REMEEF S & L C A X ORI ICENL T H 2D RE 72— TH Y, ACh NEERTAILAH

HCEEATRE 72D BT A ST D AIREED & 278, MO BEEAEY Tl B H BRI ATREZR
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BCEOMREENT L LITRELZEZOND. AETIHATHO T A F—a) oz
T VT % PCh & BCh DVEMHEFEMIAAET 5 Z LAV/RE4L, EHIT, PCh & BCh AVAffRE
WNZIR AFAET D Z & DR S iz,

famm & LT, 2V ALBWITAREREWI IR GENTERY, AfRED N2 ) AEmD
AR E L CREERTE 52 EARENT. TAD ACh EFEEINRY BETHY, FAH
O ACh HJEHNTH MR E V bR <, T AOMREM R & L TO RN GEH Sz, T A%
HebEEEND CEIZ Lo T ACh BMRAICHIES D T2, ACh B RN TR B
ENDEBZLNDN, AEIOFEFIZ LY T AFXACh ORER LRI CH D Z & AVRES Tz,
LLEDFEFRIZ K0 Ao ACh A B AEREREEY X 0 IERICEE O, H—ELKRI

F 2D ACh GHEZ P INCERLAHELZIT-T-.
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BIE T APHRBEREYM THETETFA) VO EERERE
B—RETIE, 19FEOAMBEIEY O 2 ) AveEa &L A L, T AD ACh AR
AEREREPEY D 2900 LA ETHD Z E B LM/ o7, HRRERERIT, B AMMER D72 <
& H 400 g DRY) & B AEINT H 2 & A HERE L TS (World Health Organization, 2003).
F AL O 18 FEIHDARELPEY) (FH): 2.11 X 107° mg/100 g FW) X, 8.44 pg ACh/H La»
o Z LM TEY, ACh MJERE FORIEGEODLT ) 0.4% Tholz. —J, T2 (6.12
mg/100 g FW) T 38 g BT UM+ & DERB A UGB T E 5. ACh [T 7 A O T EbkrENE
bEMTHY, MFELHNAC K DB AEENL, T AORBEESLBLIIC L 52 a s 5
ZEE, AFEREHIIN T3 2B A S va A0, INThER EOSEERNTRY, TR
DTHEZED D ETEERIETHD. LnL, ENEBEET DMERMZERRE LTS,
ZZTAETIE, BAENTERESN TS T A 26 ShFED ACh AR, T AEBAENRID

ACh & &, Bt L OBV O ACh G A ED LA~ 7.

R BB X O FH B

1. & ¥

BRI TR K LSS (sartorius arium 611, Sartorius Co., FA ) M HELGELT-.
AR =), XBE, Lmol/L Wk, Hib=a V3T I47 27 & G L oBAL
To. VU TKET MY T A, U UEAKETT M U ATE LT AL AFEREE TS
(KRB L vEEA L. Hfe Ach IBR LA adt ORR) XVBALE. (2

aminoethyl) trimethylammonium pivaloylamide (EN) I1XFHE—= D HFIETEHRKINT-.
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2. srHr Rkt

26 ffE S A BHIT TG CTA L2 b 0T, dnflids, Ffids X OUHERIIIER 2 — 1

R LTz,

F2— 1. HAraEEHLAES, FbFHide JOUHEREH]

SRR E IR S 1 Hh e 153
SL $& K W SRR gt 2017 46 A
BT W SRR T gt 2017 46 A
BAKXI B R T E 2017 4F- 6 H
ERKE W R R Thi gt 2017 4£ 6 H

XAbL (a) W VI e TH B 2017 £ 6 A
b EH B R R T B 2017 4F- 6 H
KEI B R g T B 2017 4£ 6 H
TNA-112 B R g T B 2017 4 6 H

T B B e T B 2017 4 6 H
BE (a) B R g T B 2017 4 6 A
Bk B R g T B 2017 4£ 6 H
T = W SRR T gt 2017 4 6 A

RIA PRV S I = T AROR R 2017 4E 7 H

A/ A 2 T IR = T HORE 2017 4E- 7 H
[635 RLAWAP-S SR = H R E 2017 4E 7 A
= [yabs T IR = T HORE 2017 4E 7 H

oYYy ra S IR = RO E 2017 4E 7 H

NYA NI TT SR I = W AORE 201747 H

NR—FNTFF SRR = T ERORE 2017 4E 7 A
2AF R Bl N N N 201747 H

Ja— VYV ARNR—F) TR R = TR AR 2017 4£ 7 H
TR e e VR i L A 2017 45 12 H
{E K ER ren VR i [ v A 2017 4= 12 A
wE (b) 1 201 R e ] R 2017 45 12 H

<AbL (b) v 0 R e T A 2017 412 A

+Ti/hF R v R e ] A 2017 412 A

FE A B E BRI, ENTAFZERR S8 N - B e SEEITR ST JeRsAE B AL &
RSB (= EE LR THZACHERT) T 2017 4B 10 HICHEEE SN - Tl B0, B, &, EH, 75,

PAAERR 1 MR ORZE, BAfEtR 2 MRORE, BIER 1.5 » H ORZE, BIfEtk 1 WRIOAL, B
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1615 2B OFR, BIE% 1.5 » HOREE AW, e LT, RS LTRSS b~
b (R—2LHERER) D%, ], {6, BAfEtR 2 MHORE, BAEE 1.6 » A ORFEZF . M
SEIRRN S T A MTER LT 1B A BRI L7z,

RIFDARE BREHCIE, @A R v & — (W e Em D) T 2018 42 1 A
IUHE Sz T DA (Exocarp), HIARR (Mesocarp), FaBE (Partition), JEHESMES (Outer
placenta), RGFEENHS (Innerplacenta), Hlr (Core) (K2 — 1) 72 BN F AREORIT)
B T > CT=50r L7 HE (RICEVERSY) , Tl (i), SRTEES (2> SBEN 72 557)

W, SL 2R D T X MTEE LT 1 3B 23 BRICE R L7z,

Exocarp Mesocarp

Partition Core

Core Partition Placenta Mesocarp Exocarp
2—1. FTARELKEHN (Tosataka).

3. SHTRE R B
3—1. FRRARFRL
HAEEDOBVE T EL, AFRE, AFHRNE—OF A 9RRZ IR L, 3 FkzxriaE

3 MR A L VIEGHERCE, 3 BRA G INEGH R L, MR 5 RUEHE 2~3 cm
D/NFIZEIBr L, 16 BRIK T L7z, 10 BREIBUK L7z, B L o P IEAGHERCRCIdT
ZRBH BT LY (T00W; 1.5 min/70 g) THNEAL 724% (T A PERIREER) 96°C),  BRfGHCIR
LThRIEL, Eaalkte Lz, S MEGHHEENCI3) 230k 2 180°CO T 2 45T 7=
%, REOMEZRKETESEIMY , HAEHEL CTEERLE Lz, a2y e — ikl Loz

DA DFEDALEL 2 LU IZRHE L £ 7.
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FARER, KEKTER@DZETFL, KozdERo71%, fIBHO 2% 2~3 cm MY
L, B fRE & A 308k U714 B0RS B 84 (FDU-2000; Tokyo Rikakikai Co., Ltd., Tokyo, Japan)
THREREE U7, SRR I R A 508 L7214 2 1 2 % H— (MNN-2001; Tokyo Unicom

Co., Ltd., Tokyo, Japan) Tk UBARIRIC L. IR IIHFTRERIE S2-5 1TR LT-.

3—2. REFHH
1 MU iR . Ve KFFT FU 7L (2042.06 mg) & VU VERKFZE T Y A

(4681.84 mg) &V Y, ik (50 mL) [T LT-.
10 mM UV > FefefdEig « 1 MY UieiEER (1 mL) Z#fik (99 mL) TARLFERLL 7=,

50 mM HEfES : 1 MEEEE (2 mL) ZfiZk (38 mL) THAMRLIMAELL -,

3—3. EEHWH
RS Y (10mg) Z2 1.5mL Fa—7(Z& D EY, ENNEBE®E (10ul) ZINx7=. 50 mM

YERRkEfEE (190 pl) 2L, AT v 7 A T3 nMEE L%, =008 (1000Xg 25
+ 5C, 3 min) L, F{EAE-. EEICHO50 oM EESEER (200 pl) ZERI0 UEEE, =
DB, EIEBRIOEMEL 2 B0 IR L7z, BREL 72 BifaE TR (|e00pul), 1MV

>R (300 pL) Z¥RANL, HHECERE L.

3—4. EHMEMHY
EARREE A — B U 13855 A A8 r— U w3 Inert Sep CBA 100 mg/1 mL (GL

Science) #HW=. A&/ —/L (1.6nmL), fi/K (1.6mL) TIEMAL L7zEFEFHET— R Y »
T 10 mM U CEEREENR (8 mL) T L L7=tk, IR TR L= e (89 900 pL)
ZWMUTZ. 10 M U U FfEEHR (1350 L) TZEE L, Mk (2.4 mL) T, g (500

ul) TIHEHLE (M2 —2).
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SRR RS A L 35— e/
InertSep CBA 100 mg/1 mlL

a e
MeOH : 1.6m(| ==p
$7k : 1.6mL

T 8mL
[10mM 1), & buffer]

F7) 900 pL w=dp

el 1350 L
[10mM 1) & buffer]

AEPiE 24 ml

[$8K ]

e S00uL l!) HTERTHER
IMiEE ) : LC-MS 434
FP 2.4mL i

[§8K ) :

B2 —2. EfEHMHFIE

4. LC-MS/MS Bl E

—1. EEREFAN
EFERH CHEERAH L-EHE (500 ul) % 1ml A 27 5 2 2 & T LC-MS/MS Sy bt

THMEIZ 1 oL iIZ7 4 V7 v 7L, 300 uL 23 23T 7. ez, 2V ALEmiEE
EREHRML, VEHED 2 EHRICR2 X912 LC-MS/MS ohraita iz &2 —2), EER
BHE1ERR L7z, 2 VI ALAMIRARIRIIE 2 — 3D X5 I/ERL, 2V ALAMIRATRRER
MR DO ZIHRERIZE > TE2 Y AMEBA by ZEBROBIMBEZRE LTz, 2V ALED
A by 7 ERIE LC-MSMS S iR L CTRIREICRR L7, otz iThb2nal ks
M o%E, MHShRholoa ) ALEMR o T2HEE, FED LC-MS/MS itz

mzi=.
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*2— 2. EEABA~OFEREINE
AR UBHME i RN & (uL)

T
A B C
TR 300 300 300
2 v AT IVIRETRIK 0 51 102
LC-MS/MS st 300 249 198
ERE S 600 600 600
#2—3. a2l AAMREEEEHR T
a2 T AT VIR JRA R & (ul)
EN 2 kv 7 ¥R 40
ACh A kv 7 ¥R 10
Choline A b v 7 ¥k 10
LC-MS/MS /3 A1 ¥a it 110
AR KE S 170

4 — 2. LC-MS/MS &yt
O HEICHSNT LC-MSMS ¥ AT Al Nexera—-i  (HEMRERIK s n~ v 7T~

[UPLC]) # X UVLCMS-8045 (MS) 23MEfH & iz Bk tk BBUERT, #UER). B 7 A% We-
Triart PFP (4.6 mmX250 mm, 5 pm) % FAV 7=, Z3HHABEC 0. 01% XEE-33% A & / — V&R
AKZEH, FEEE 0.5 mL/min, {EARIE 1ul, 2BEREIX 40°C, HTHRFHEIX 25 min, A A
b — RIXESI+MRM , A > & —7 = A AIREE & DLIRAE 1L 250°C, B — F7 v > 7R EEIX 400°C,
2T TAYP—=HALS3 L/min, RTAA LT HAL =T 4 7 HAIT10 L/hr OSZAETLC-
MS/MS o zAT 7=, &= U AMAEMOEEEML (n/2) OZHEISE=F Vo TE— NE
BiIkd LB Y 1 187.30 — 128.15 (EN) ; 146. 15 — 87.10 (ACh) ; 104.20 — 45.05 (Ch).

EIERTITRD BV 2 Q1 Pre-Bias (V) 1%, -13.0 (EN), -15.0 (ACh), -11.0 (=VU>);
collisionenergy (V) 1%, -14.0 (EN), -15.0 (ACh), —22.0 (=2VU ) ; Q3Pre-Bias (V) (%,

-24.0 (EN), -17.0 (ACh), -17.0 (= VU ).

4 — 3. EIEERMBE
LC-MS/MS Z3ATIZ L » TR biicZ vu~ N7 7 7 OB —7 HFEED i Ef 2 VB L, BEYER
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IEIZ X > T ACh Z7EE L7=. EN WEMEYEOR &R 5 B U2 [EI R T ACh JRE A 41E
L, EERE O IEME 7y ACh JEE 2B U=, 15 DA IR E 2 itk b o & & (ng/gD. W)
\CHARTS, BRASHIBRRT OIER LV, FHEE & 100 g 4720 O£ ACh & (mg/100 g FW) A&

H U7z, HAETE ORI 72 & ONTBRIE BE D 872 5 HEEIZ X Ch b RERICER L=,

5. KuataLE

ETORERITFINELAFHERE TR L, DB LY, $XTORRD pfEH<0.05 TH
D, HREHRIABEMEIVR I, Tukey’ s honestly significant difference test (IBM SPSS
Statistics 24, IBM Corp., Armonk, NY, USA) ¥ X (X Student’s t—test (Microsoft Excel
2019 MSO 16.0.13328.20262) THE ML 72HE, HFHERIp < 0.06 THELERLSH

7-.

EBRER

1.26 BT RAICBITHAChEFE

LC-MS/MS Z FHWT 26 @D F A ACh B A REZTE &L (n=3, K2—3). E&L26
sl D F AFBHR TIZ ACh 2R L 7. 26 fhfEi) 2 o ACh & A & FH4)fEIT 3. 8 mg/100 g FW,
RREAHEIT 11 mg/100 g FW (A% [Tosatakal), #f/NEA &L 0.11 mg/100 ¢ FW (F&Ef5
(a) [Ryoma (a)]) TH YV, ACh GHEDRK L /NFEDEIT 100 fFTH o7z, AARTI,
T AP H B TIERE ST\ D720, B2 FEICIVHE S iz 7 A O ACh S B 2 did
L, ACh &R EOFHE A A L. ENOHKITAR Lic BADT X iFED ACh & H &I 0. 11
(#f5 (a)) ~5.7mg/100 g FW (F/EKHM) [Wase-daimaru] T, FEHi% 2.5 mg/100 g FW T
Holz. WIMWETIZ0.21 (KV A 2 FF [White claral) ~7.6 mg/100 g FW (O
A [Jade]) THY, VX3 7 mg/100 g FW TH o7z, LBHFRIZAEF Lic HRDO T A dnfE

D ACh &A% 3.5 (385 (b) [Ryoma (b)]) ~11mg/100 g FW (H4EHE) <, Y413 6. 9 mg/100
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g FBWTH o 7-.

12 |
10
=
s 8 r
[
o
=)
S sr
<
=)
£
=
S 4
<
2 H
0
d 2 O R WD Qe O w AN @ > & Q@ 2 O O O &
& & & LN PF & FF T FE ST
S N A I S i e SO NNV S @ 2 &€ & & F e
> L S oS P& LTS
& O o@ o o S & & & <& o‘o &
N S L

2—3. FTRWB5FEDAChEAE (n=3). ACh: acetylcholine; FW: fresh weight.
Kurowashi (a) & Ryoma (a) {ZE 2L : Kurowashi (b) & Ryoma (b) T4 ITILHE.

2. F7A2 (FW2%) L hwb (F—APkKER) DAChERE

LC-MS/MS % JHNTH AR 8 Hii & b~ MEMIR 5 FALC & EiD ACh ZE R LTz (n=
3, #2—4). AChIE, FTAHPRDOETNLIAFAET 52 ENRHALNE Jeo7-. ACh EHEN
bR WERALIZEFE (Fruit) THY, i BEOEMIIMR Root) ThHo7-. F ARIIBER
A ORE L & HIZ ACh HESHEML, BAfE®% 1.5 » ADFIE (4.8 mg/100 g FW) TIXBHAE
HoO¥&E (Ovary) @k (0.012 = 0.0031 mg/100 g FW) @ 400 {512 H T 52 EAVHIA L.
—J5, RCFABHZBL TV D b= MEIWTHORETH ACh B HEN Z < E 72T R
RUTFThoTe. ZORBRITE -HOMRL —HEL T\ 5H. FARED ACh EHEEDR B

STl , FHWTTARIED 6 HALO ACh &H && oHr LT-.
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#F2—4. FAZ (Senryo No.2) & h~ T (Home Momotaro) HD ACh & H®E (n = 3)
Crop Part ACh (mg/100 g EW)
Leaf 2.5 X 10" = 1.5 X 107!
Root 4.6 X 10° £ 2.1 X 107
Bud 5.2 X 107" = 3.7 X 107!
Calyx 8.2 X 107" = 1.4 X 1072
Ovary ~ _
.2 X 2+ 31 X 3
Eggplant (0-week fruit) 1.2 10 3.1 10
(Senryo No. 2) Fruit
.5 X 107" =+ X 107
(1 week after flowering) 2.5 10 T 10
Fruit
.3 X 10t +£ X 107!
(2 weeks after flowering) 6.3 10 1.8 10
Fruit
4.8 £ 1.2
(1.5 months after flowering)
Leaf ND
Root ND
Flower ND

Tomato -
Fruit

. X 3+ 5. X —4
(2 weeks after flowering) 4.2 10 5.6 10

(Home Momotaro)

Fruit \D
(2 months after flowering)

ACh: acetylcholine; FW: fresh weight; ND: not detected

3. FTARE (LEE) 6P DACh L) VEFE

LC-MS/MS # W THARFE 6 HNICEHFEN DL ACh L a) v EER L (n=3, £2—5).
ACh & =V DOEHEN I bEmVNLITSNEL (Exocarp) (ACh : 7.5mg/100 g FW; =2V >
3.6 mg/100 g FW), #x % ACh & A EIMEWEALILMEEE (Partition) (6.0 mg/100 g FW) &f&
JESNES (Outer placenta) (6.0mg/100 g FW) ToHh Y, b 2V U EAEIMEEBAIEH L

(Mesocarp) (1.3mg/100 g FW) T > 7z. RAITIE, ACh & ED IR S @O ELIZAL (Core)

(6.6 mg/100 g FW) Td Y, BV CTHDHIEEE LRESNTL D b L 1EZ<EENT
WD, RADEEALO ACh B HRICH BANRD bl ol RERDACh L= ) VEF
BORE & RARDAEL, TN ENDLTNL3f5L 2.865TH Y, FTAREOFRELO AChEH

BITFIRCTH o7, RIC, BEINTLDRIET D ACh S DHEIC OV THA L.
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#2—5. FARELINFDOACh &2V o EHE (Tosataka) (n = 3)

Part ACh (mg/100 g EW) Choline (mg/100 g FW)
Exocarp 7.5 £ 2.0 X 10" @ 3.6 2.1 x 10!
Mesocarp 6.6 £ 2.7 X 107! @ 1.3 = 2.4 X 10! °
Partition 6.0 = 5.4 X 10" ° 2.8 £ 7.2 X 107" =

Outer placenta 6.0 = 2.9 X 10! ° 2.9 £ 4.4 X 107! 2
Inner placenta 6.5 £ 1.9 X 107! @ 1.9 = 1.8 X 107! be
Core 6.6 £ 2.6 X 107! @ 2.4 £ 5.1 X 107! abe

Values within each column with different superscripts are different at p < 0.05,

as evaluated using Tukey HSD. ACh: acetylcholine; FW: fresh weight.

4. FARE (LKEE) OFER, T, REMOACh L2 Y EFE

LC-MS/MS % W TH AR FEDILAS (Fruit base), H#E (Fruit center), FIAHFS (Fruit top)
WCEENDACh L3l v&EELE (1=3, £2—6). FHMOACh L2 COEHEEICH
BENRD N2 o T2, ACh B BN b EVAIIIET (7.0 mg/100 g FW), fix HAKW D
PEITRTARS (6.2 mg/100 g FW) TH VY, ZTOETOT NI 1B TH-2. a2l VERENK
b VRIS (2. 4mg/100 g FW) & HE (2. 4mg/100 g FW), i AR VA 1 32RTEE (2.3
mg/100 g FW) TH Y, EDETHOTN0.1mg Tholz. LLEDOFERNG, \EJTTARFED

ACh B H BOSMICH B G AR RS,

F£2—6. FTAREOREE, i, RIEHFOACh &2V EH&E (Tosataka) (n = 3)

Part ACh (mg/100 g FW) Choline (mg/100 g FW)
Fruit base 7.0 = 3.7 X 10! 2.4 = 2.2 X 107!
Fruit center 6.7 = 5.0 X 10! 2.4 = 1.7 X 10!
Fruit top 6.2 = 4.4 X 10! 2.3 = 2.7 X 10!

No significant difference in values, as evaluated using an analysis of variance.

ACh: acetylcholine; FW: fresh weight.

5. MBGREIZL DT X (LIEE) FAChERE

LC-MS/MS # FWTINBGHEE L 7 F A REICEHFEND ACh AR LTz (=3, B2 —4). %f
M 2 ACh & A &I 3. 4mg/100 g FW, B L > PHIELEE) 2 (Microwaved eggplant) 1
13 mg/100 g FW, #5740 F R (Fried eggplant) %18 mg/100 g FW TH o7z, B LT
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INZAGAER S R LTS R D ACh 8 BITXMB T ALV FEICE o7z (FNZh p<0.05

& p<0.01).

20 |
18
16 | *
14 |
12

10 -

ACh (mg/100 g FW)

1]
Control eggplant Microwaved eggplant Fried eggplant
K2—4. arviue—n, BFLUyIUMEBTR, HFFAHFOACh EF & (n=3). * p<

0.05, ** p < 0.01 versus the control eggplant, evaluated using Student’ s #test.
ACh: acetylcholine; FW: fresh weight.

ER

ARETIE, FRESER, AR, BIEEBBANCACh L) VEREITo/. £z, INE
FHEIZL D ACh EHEEBOELLLRELLZ. TORRE, T AEWETS ACh &8 BOENIREL
ACh DEFTE# DRERFELRAL L R o Tz, F & 26 D ACh EF BZBEIE L, 2 THOMEC
ACh BEFETHZLERL, F—EOKRE—HL. FTRAEVETIRESNRRNAChEFE
DEALTH Y, ACh ITIFFH—CTREFIIHOMSNTND. b, ACh BFRIIREDOHEK
L BITRAIZHEML, BUEIZXIEMmLT.

ACh EFBIT T AGEH CORERIILHOEINEAL, EREFEMEL HEEFELET
1% 100 fFOE R I iz, MUE & LDERREBOUGE TN E R T A FRMEIE (ACh2. 3 mg/H)
(ZEASWT (Nishimuraet al., 2019), ACh EFENEEESHEME L KEESARMLEOLE
BEEIZ2.1 kg FW/HE 21 g FW/ATHY, SEICE > THHEREN KX B2d. T2
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BEUC X D EFRED 7-9121F, ACh BiE AR T AZRE 721X ACh BERETAEHET 5
ENMETHD.

FENT, T 2 OREMMATIZ 81T D ACh 3 A 2B M T <, F AKEALO ACh & A =2
E LRGSR, 2 TOMAMIZ ACh NEENTND Z LRI, T AEHEP ACh ITRE

(BASETR 1.5 22 H) IZIRFEL (4.8 mg/100 g FW), #OFIIAFET D ACh BHEEFIO 3
fECho7z (1.6mg/100 g FW; FE, R, 7, ). EBHERE 1.5 » AT AREE, B
LB DT & g LT 400 5D ACh 25 A LT\ = E0vD, T ARED ACh (XBIER ) HRE
RFRICERE L T D Z &3 Shv7e (BAAERS 1.5 2°H 5921 4.8 mg/100 g FW; -7 : 0. 012
mg/100 g FW). £~ T, WWHEREOERITFT A D ACh EFEC L > TE VAR THY, BALDOH
RS BT 5 2L ICb BN HEEZX6ND. —F, b MIWTNOEH TH ACh ZIHEEH
LTHELT, RE~D Ah FHEITTFTABEOFLLEEZOND. AEETAD ACh BAHREIT
HEEEFT AL bm<, ZHIEBRENOIEE TOMMICEEL TWH EELR L.

NI T UNETFTARAERCFARNTE LTEY, 2O T D7 A 2 3RHE &R
BEVIRIET D Z e BT % (Ota, 1962). E-T, BT A EHT57mEAT
X, TNOOESOHRBMERSI, A A NI 5721 T, KERBERYbEHT
5. —J3, ACh \FF AREIH—ITHM L THY, MLITRICERN 2, a A M52
ERTELENEFEETHD. S BIT, TAREDORTOMMIZKEDOA Y b EFNTED,

AN TR R M E L COMER S DIc@mE 7.

T ZFMBLET L 0 AL RIEIC B LT 5 2 LA Sz (Scalzo et al.,
2016), AMFFEFERD, T AD ACh IFEVLZEMETH Y, MBVLELZ L KIFICHINT5 2 &
DRI HNE TR, IENC XD T 2O BWSRE DR EAVRIR Sz, BB Sh-F R0, 4
FARARVRT =) =N T TR —NEAEPAEICEL, BRI LRz R Lz 2 &
HEN TS (Arkoub et al., 2016; Samaniego et al., 2015; Martini et al., 2021). JN
BULERIZ L 5 A ACh A= MOBERITE AW TH L2, MEGHIETF R DRt & E

L2 ENMIFTED. £, TARREITL E BREFEATWDTD, T A%y b LICRHIZHE
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RPN > ACh 23 Ml S oD CE & DRI 1 2 F A MY ACh DK 73 i3 & S (Davis et al.,
1978; Dunant et al., 1985; Israel et al., 1985), F A% v b3 2 RNIIELIES 2 2
& TT ADOBEREM 2R KIRA T D B2 b D, =T, T AP OfER 72 100 5 -
FHDOY Y N THDLHTAATALYy g D Ah A REERL, ACh Eaf BT 20K KE

R L7z,
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B FRaFvavyva NIRBITEIHRBNEEER ST EFA2) VERERE

TSR o> F 2 SR I3 AVRDC AEEAR G IRIE S AT LDT — ZTHEDWT, 4, 11T Ko
A L Z DI EOITBREARGRI N, RIF STV D (AVGRIS, 2022). HRIAVEIRHIAERZ R~
BIEEPIE, FFROTABRCENLOFREENH H2FMEB2 DTS, LvL, TADHE
CEPFILERIEBL I N TIRILEZR S FTREMR H 5. - T, FIRERIRY £ < OBEEIR AR
179 D BARINER OB NS T2 7 v NEBET 5 2 LIE, T ABBEIR A SR TER
B 7ol ) 2R A ATREME N S B, F A a7 a7 g (livatake et al., 2019) (%, R
DT A BEEIRO 5 38E LIZ A7 100 85 « ZFEDE v b TH 5. SRR MRT
TOHBBEIRDH B, 893 fizxtGl L, 831 O—HiHZR (SNP) & 50 O HfliESSE (SSR)
BIn AN HSE, Core Hunter 11 7’77 Ak BESNZ. YUikaT a7y a Ui,
KfGe L L7z 893 RDOBEBHIZARMEZ TE DR VMR Lo E £, AEE KRV IAAVTEFERHIETH
D, EEFMELE LT THEHATHS. £ LT, EilEarAUE#IZ IS < STRUCTURE 434 d
FEEL ORarvalrriaslE, 405 AE— (S1:G—ua X, TRAYH, 77V HEEE,
S2: T VT KIE, S3: HET PTHIE, S4: M7 VTR IOHM T VT REE) ICES .
T ZTARETIE, R OEE LRERIRGHE - ZHTHDL T A a7 a7 g 100 &
FEIZDWT, ZAERMICHTZD ACh HHE L ACh BEH T ADRMAERAE LTz, Sblg, S R=

Tal sy gy T, AChDRIEMATHL 2 v OEREELHE L.

EBRM BB L UOHHE

1. 8 ¥

FEHI K TR MK LSS (sartorius arium 611, Sartorius Co., FA ) M HELGELT-.
HPLC i A %/ —/v, /e, 1 mol/L Hglk, Hifb= U NIT BT AT A7 GLER) b AT LT,
UUEETKET N DA, UVEBKETT MU U AT T (K 225 AT LT, ik

TEFoal AR GER) O AFELE. @-T I JFN) Y AFAAT U E=T L
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(EN) I —EDOHETERLIZbDZHER L.

2. SR

SRR ST EAE S RSP RIR B Eils. (ZER) CTEMEHERE Lz, 7 x=a7av
7 a v, 100 fefE - Rtz AUz (BRERE 513 WEC001~100) . “AEMIZE Y M7 2 BRIZHk
T253 00 FARELZANVTEERL, 2D ACh ERED T %% HfED AChEHE L L7 (2018
L 2019 4F). AEBHE ECOLONG413 (the type released over 100 days; Jcam Agri. Co., Ltd.,
Tokyo, Japan) (12.5 kg/10 a; N:P:K = 14:11:13) ZfEH L TiTo72. ek, ARBRTHEH
LicF R a7 av 7 a CREHIRBE ORTER ITE H A% 2 @5 3 Bos Z
A, ¥11.5 WA LTI RZIER LI-5ERETHS. 2019 FEOLHES No. 34 [TRTLERD
BT, ERTIAMMGE LOREINGON2) o7, FRa7av sy a il 55
EOFEHR (REH, REA, PR, BIOEEER CIUEIORERICEHRIA TV

(Miyatake et al., 2019). AZECIIFEEM (S1, S2, S3, $4), R (BRF¥ [Sphericall, JP
7% [Ovoid], & [Elongated]), ¥ XORBIfa (fk [Green], %8 [Violet], H [White]) iZ
ESNWT 100 DRFMAEZEL, MatmtrziTo7z (M3 —1).

Green White Violet Green White Violet
5 l ‘ J ‘
Spherical Ovoid
Green White Violet

S

|
Elongated

HM3—1. FRa7alrZyaryB2BEoRLEIZLS5% (Partly excerpted from
[Miyatake et al., 2019]).
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3. FRar7avrva  rEBFELEME

FRaTavyZya AIBIERIZK 5T, F—5 (First batch ; BIfEH: 2018 4£ 6 H 11

HFE LN 2019 45 7 H 1 H :IUHEH: 2018 4£ 8 A 6 HB L2019 4 9 A 16 H ;

WEC015, 016, 024, 034-036, 049-068, 074-076, 079), % "5 (Second batch ; BI{EH : 2018

F6H IS HBXO201947 H8 H ; INHEH 201848 H 13 HEB XU 2019 49 H 23 H ;

WEC001, 006-014, 019-023, 026, 028-033, 037-045, 048, 069-073, 078, 083-088, 091,

096-100), % =8 (Third batch ; BI{EH : 20184F 6 H 25 HIB L N20194E 7 A 15 H ; I

H :2018 428 J1 20 HIF L2019 49 H 30 H ; WEC002-005, 017, 018, 025, 027, 046, 047,

077, 080-082, 089, 090, 092-095) (Z54H L, UNHERTHIH %k & SEHRERIREE, —HHD D2

KAFEAZFE 3 — LISRLUT. IFERTH BE0X 2018 AEJEAS 2019 AEE L Y 21 RE-7-. B

ERIBEE DY —HHT-0 O KHHEIT 2018 FFEENE —HA TR X 2019 £ L v A&/l

o L7e (p < 0.01).

F3—1. FRrRaT7aLyarORESE

Duration of harvest Global temperature Total solar irradiance (MJ/m*) /
Harvest batch (days) (C) Duration of harvest (days)
Year 2018 Year 2019 Year 2018 Year 2019 Year 2018 Year 2019
First batch 30 29 20% 15
Second batch 57 78 31 29 20% 16
Third batch 31 29 21 16

% p < 0.05, %k p < 0.01 versus 2019, evaluated using Student’s ¢—test. First batch: WEC015, 016, 024, 034-

036, 049-068, 074-076, 079; Second batch: WEC001, 006-014, 019-023, 026, 028-033, 037-045, 048, 069-073, 078,

083-088, 091, 096-100; Third batch: WEC002-005, 017, 018, 025, 027, 046, 047, 077, 080-082, 089, 090, 092-095.

4. TRk R R

4—1. 3B
FAREBHIA TR T IE, KEKTREEZETF L. KoaeR&EB o721, BN DA%

MBS T T 1~3em I T TR T A A LTe. Rl BN A HORE Ho s CHiE o L7c 1%, <
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X FH— (28,000 rpm, 1 min; Wonder Crusher WC-3; OSAKA CHEMICAL Co., Ltd., Osaka,

Japan) THIFR L L7z, #BNRIHTERES6 IR LK.

4—2. RERY
1 MY EEREER (1M PBS) : V U EE T KEF F U 7L (2042.06 mg) &V U EEAKEZF R

7 2 (4681.84 mg) Z &Y BV, #iK (50 mL) (Z¥EME L 7=,
10 mM U > ERFEE R (10mM PBS) : 1M U »EEFEER (1mL) Z#i/K (99 mL) THAIR LA L 7=
50 mM S : 1 MHEES (2 mL) Z#BHiK (38 mL) THIRLAR L /=.

4— 3. REBEHHY
F ARG ENGE (10mg) % 1.5nl F=—712& D BV, EN NEMERE (10ul) 2Nz 7=

50 mM HEEE (190 L) 2L, AT v 7 AT 3 o H#E LI=t, =058 (1000 X g =i,
3min) L, EEZMEC. BREICHEO 0 oM EEE (200L) Z MM LiEE, EOHRE HiEFER
DEfEZ 2B VIRLT-. BERLIc BEZ2ETEHOET (F600ul), 1MPBS (50 uL) BLT
ik (250 pL) ZFML, FhHEEHE L7z (3 —2).

FRARE

- RRERR

R

FRAEIEHR (10 mg)

< 1.6 mg/mL EN (10 uL)
— [ 50 mM 3&EE (200 pL)

. i

(FiLF w7 2 3min)
< ELSEE

(1000 x g, =38, 3min )

3 —

EEISAR(600 pL)

« 1 M PBS(50 L)
BBk (250 L)

> 7L (900 pL)

B3 —2. IRERHFIE.
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4—4. EEHH
B — Y v 3T A A 25— B Y 2 Inert Sep CBA 100 mg/1 mL (GL

Science) W=, A%/ —/n (1.6mL), EHi/K (1.6ml) THEMALLZEHEFMEI—FY
v V% 10mM V) ERFRE R (Sul) TYMEk L=k, BB TR L = HEE (59 900uL)
ZEMU-. 10mMPBS (1350 pL) TF o —7 2 Bis L, MK LBk (2.4nl) TH—HY

v VR %, HEER (500 pl) B L UUWEMIK (400 pL) TEHLE (K3 —3).

BRERI T RXBA-F) D
InertSep. CBA 100 mg/mL
EHE — |
AR —I:116mL '
Al 1 1.6 mL

S p—
10 mM PBS : 8 mL I

IS4 2 7 900 L ——s |

10 mM PBS : 1350 pL

T HhE —
Aok 1 2.4 mL
" ST TFll Up
1M 158 - 50?& : LC-MS/MSHHT

Aok 400 L v

X3 —3. EfafhHFIE.

5. LC-MS/MS #IE

5—1. EEREHARN
EARH CIEH LR 900 pl) 2 1 mh AR 75 22 # AW T0.01% (v XEE-33%

A B ) —NVEFK (LC-MS/MS i) TRMEZ InL 27 4 VT w7 L, LC-MS/MS 3HTialt
T 200 fEHIR L=, FRULETIES 300 ul 9o 3 2zt =. #FnFhiz, 2V ALAWiR

BWRETRML, EHED 2 BHRRIZR 5 X 5T LC-MS/MS st amz (k3 —2), E&
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ARER AR LTz, =2 U ALEWIRETRITRD L OB L, =) ARSI
BtOSHRERIZE > THE Y AMEEWA by ZEROTWIMRE ZRE LIz, 2 ) ALEMA T

v 7 TRURIE LC-MS/MS Z3 Ml Z it L CA IR ICiAR L7 (R 3 —3).

*3— 2. EEWE~OREEEINE

A CBHE dn RN (ul)

IAYIIIRENTET A B c
TR 300 300 300
a2l T AT VIRV 0 51 102
LC-MS/MS Z3 AT ¥Rt 300 249 198
PR 600 600 600
#3—3. 2V AMLEWIEA TR ERT1E
Y v AT VIR R AR & (L)
EN 2 K v 7 Ui 40
ACh & kv 7 ¥R 10
Choline A + v 7 ¥k 10
LC-MS/MS 3 Ml 110
AR 170

5 — 2. LC-MS/MS 43#r&tk

¥ AT % Nexera—1 LC-2040C 3D (UPLC) & LCMS-8045 (MS), # 7 Aid YMC-Triart PFP (4.6
mmX 250 mm, 5 pm) & AV 2. OHFABEIE 0.01% (v/v) XEE-33% A X J —VEHKER, i
1% 0.50 mL/min, VEA&IL1 pL, BERFEIT 40°C, HTHERNE 17 min, A A 1bT— RiZ
EST (+) « MRM, A > &% —7 = A RIREE & DLIRAEEIL 250°C, B— F7 my ZIREEIT 400C, *7
FAW—H AL 3.0 L/min, RIA AL T HAL —F 4 7 H AT 10 L/hr OFAET LeC-
MS/MS 3T 24T o 72, &=V AEMOBEEENIL (n/2) OZERIGE=4 ) 7E— NE
BITkD LB 1 187.18 — 128.15 (EN) ;146.15 —87.10 (ACh) ;104.20 — 45.05 (Ch). &
JERREIFR D EF Y Q1 Pre-Bias (V) %, -13.0 (EN), -15.0 (ACh), ~11.0 (=2 U >) ; collision

energy (V) 1%, -14.0 (EN), -15.0 (ACh), —22.0 (= U ) ; Q3 Pre-Bias (V) 1%, —24.0 (EN),
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-17.0 (ACh), -17.0 (=Y ).

5— 3. EHERME
LC-MS/MS #ric Lo THE B =Z v~ 7T 7 O — 7 [HFEED S ERR 2 VERL L, FEYER

IMEZ X > Tal AeEWEEE LT, EN WEEEOR & O B L2 EIR T2 Y Ak
AEVEEAZFIEL, EERBOEMe 2 ) AbSYEEEA B UT-. 5 DIV 2 pfk s
B OE B (mg/g DW) (ZHAE%, BRSEERAIZ ORI Y, FfifEE 100 ¢ 47= 0 0%

VoAb E (mg/100 ¢ FW) ZEH L7-.

6. FATALE

BT ORERITVIIE & FHERRE TR L, BT LY, T TORED pfEAS < 0.05 T
bV, MEtABEMI RSNz, AEEFGLZSE, p < 0.06 THEL RAIl.

Kolmogorov—Smirnov test (IBMSPSS Statistics 24, IBMCorp., Armonk, NY, USA) Zfdiff]
LT, T7—=ZDO0MaEdi~, p> 0.06 DYE, T —FBPERMNME AT, rcEMN L
7 — 2 OIEMMEIF T BRI STIT R LT,

Levene’ s test (IBM SPSS Statistics 24, IBM Corp., Armonk, NY, USA) Z#fEHLC, iE
LA T — 2 O % iR Uiz, BB T — 2 OIS TR R ST IR LTz, Student” s
t—test ZfH L CEDBROT —X I —TOWHE % il L, Welch® s t-test 2 H L THEY
BOT—4% 7 N—TDOFE s LT- (Microsoft Excel 2019 MSO 16. 0. 13328. 20262).

IFEEMYAT —H 7 /V—7 X Mann-Whitney U test ZfiH L C BRI DOZAEZLELL, Steel-
Dwass #E Z ] L C =R LOZ EILE AT 72, Wiffll Welch™ s t~test ZEHI LT, 2 4
FICIED AR T ADACh &2l U ERREZHE L. Mann-Whitney U test ZfEH L T,
TITETUT LN, BIK, Sk RERE ERO ACh LoV o OEH RE L.
Steel-Dwass test Zfff LC, JFPEM (S1, S2, S3, S4), K, REGODACh L2V rDE

AE2ZEIEE L7~ (Statcel-the Useful Add-in Forms on Excel—4th ed).
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FEBIMRE D EEIZ X Microsoft Excel Z{H L7=.

KBRR

1. FRar7avryaDOACh, ChEBE

FRAT ALy ar TAERIERO ACh L2 ) VEEMRE AR 3 -4 (EfER) LMrE
BEE S8 (Mt KER) (Rl (n=3). E& L7 100 fhfED 7 AFEH2TIZ ACh ZHE8 L
7. TAEMO ACh S RO L 24 mg/100 g FW, K& A &1L 53 mg/100 g FW, /g
AEILT7.Tmg/100 g FW TH Y, ACh R EDHEK ER/NIFEDAET TR Th o7, 4RO
a Y EAREOFEIEIL 10 mg/100 g FW, HKEA 8T 20 mg/100 g FW, fohEA i3 4.8
mg/100 g FW TH Y, =2V U EAEORKE FNEAEDZET4ETH o7, 2018 FEE DL
ACh ZAEIX 2019 FE LV bARICE -T2 (p<0.01) DITKL, =Y o EAET 2019
FEE LY BAEBITEN -T2 (p<0.01). FRITa L g 2019 £ D ACh &4 &I 2018
FEFE L Ll UC 31 SIS BZEARRO B (16 dhFE, p < 0.05; 15 54fE, p < 0.01), 22V
VEARIITIMEICAEENRBO LN (29 FE, p < 0.05; 44 fFE, p < 0.01).

2018 4EJE D ACh e R EA 1T 49 mg/100 g FW (WEC040), /&AL 10 mg/100 g FW
(WEC001), FREBR/INEAEDOAISETHY, 2019 FEEOFERER L 57 mg/100 g FW
(WEC040), H/IN&A &% 0.52mg/100 g FW (WEC093), K & &/INaHBEDAEIT 11045 THh -

7. 2018 4EE D 2 ) U KEAEIT 28 mg/100 ¢ FW (WEC093), He/NEaA &1L 2.8 mg/100 g
FW (WEC055), fx K& BNaBEEOZEX 1065 TH Y, 2019 FEO R EH &I 30 mg/100 g FW

(WEC063), fz/INEA&1%5.5mg/100 ¢ FW (WEC027), k& BvINah B0 T 5 {ETh-7-.
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#£3—4. FRaryavsvaryHOAhEa) CERE (n=3)

ACh (mg/100 g FW) Choline (mg/100 g FW)
ID Origin

Year 2018 Year 2019 Average Year 2018 Year 2019 Average
WEC001 Egypt 10 £1.1 7.4 1.7 8.8 *+1.4 8.4 %£0. 36 18 £2. 7% 13 £4.8
WEC002 Ghana 44 £3.4 29 £5.9 37 +7.5 8.5 =%0.68 16 £0.85%k 12 +£3.8
WEC003 Ghana 34 £3.1 25 +£3.8 29 4.7 7.9 £0.96 14 1. 4% 11£3.2
WEC004  Brazil 12 £1.7 15 £3.4 14£1.6 3.7%x0.16 7.5 *0.61*%% 5.6=*=1.9
WEC005  Brazil 18 £0.28 4.5 £1.6% 11 £6.8 6.5 =*0.16 16 £1. 6%* 11£4.9
WEC006  Canada 17 £2.7 11 £0.52 14 £2.8 8.4%£0.72 18 £2. 3% 13 £4.6
WEC007  Canada 27 £1.2 8.5 +0.93%x 18 +9.4 7.6 £0.83 10 £0.89 8.9£1.3
WEC008 Bangladesh 35 £0.35 14 £0.95%x 24 £11 9.5=*1.1 17 £0.64%% 13 +=3.6
WEC009 Bangladesh 31 £3.3 10 £1. 4% 20 =10 7.6 £0.93 17 1. 2%k 12 £4.8
WEC010 Bangladesh 26 =0.74 12 £0.66%k 19 £7.0 5.8 =0. 38 12 £0.91%k 8.8 £3.0
WECO11 Bangladesh 33 £1.4 15 1. 9%k 24 +8.8 5.2 0. 66 14 =1, 9% 9.5*4.3
WEC012 Bangladesh 27 3.6 14 £3.8 21 £6.3 5.1%0.33 24 3. Txx 15£9.5
WEC013 Bangladesh 36 %=5.6 15 £3. 7% 26 =10 6.2 *=0.29 25 3. 4% 16 £9.4
WEC014 Bangladesh 35 %£6.7 10 £1.1 23 =13 6.0 %=0.34 13 =1. 1%« 9.3 £3.4
WECO15 China 47 =13 35 5.8 41 £5.9 6.9*+1.9 15 £1. 2% 11*£4.0
WECO016 China 25 4.5 25 4.1 25+0.13 5.1 =*0.67 13 £2. 1% 9.1=%4.0
WECO17 India 25 +1.3 17 £0.59%x 21 £4.4 5.9 %£0.30 9.3 =1. 1% 7.6 £1.7
WEC018 India 12 £1.6 14 £4.6 13£1.2 4.4 %+0.055 13 £1.8% 8.6 4.3
WEC019 India 18 £2.1 14 £5.6 16 £1.7 5.0 *=0. 16 13 £1.3%x 8.9+£3.9
WEC020 India 33 £5.2 8.2 £2.6% 21 =12 11=£1.2 23 £2.5% 17 £5.9
WEC021 India 22 £1.5 12 £3. 3% 17 £5.1 7.8 £0.83 15 £3.0 11 £3.7
WEC022 India 31 =4.1 8.8 £2.8% 20 =11 12=£1.9 13 £2.0 13 =0.61
WEC023 India 37 £3.1 16 £4. 0% 27 =10 6.9 =0. 28 12 720.52%% 9.5 2.6
WEC024 India 20 £4.4 8.1 %=0.53 14 £5.9 7.3%£0.92 11 £0.33%x  9.0+£1.7
WEC025 Indonesia 28 £4.6 22 £2.3 25 +3.2 7.3+0.33 8.2 *0.70 7.7 %£0.47
WEC026 Indonesia 24 *£4.2 3.3 £0.91%xk 14 +10 7.3%£1.3 12 £0.70 9.5 +2.1
WEC027 Japan 18 £1.0 16 £3.5 17£0.78 4.1%x0.060 5.5 =%0.59 4.8 +0.73
WEC028 Japan 11 £0.25 8.9*1.9 10£1.2 3.7%x0.54 8.4 +0.27*%% 6.0 2.3
WEC029 Japan 17 £20.40 6.9 £0.24%x 12 £5.1 3.8%20.26 9.1 +0.59k*% 6.4 2.7
WEC030 Japan 13 1.6 8.2 £0. 081 10£2.2 4.7 +£0.093 23 £2. 1% 14 £9.2
WEC031 Japan 36 =5.6 22 £6.0 29 £7.1 8.3%£1.0 21 £1. 1% 15 £6.2
WEC032 Japan 23 £3.6 10 = 1. 3% 17 £6.2 3.8 %£0.39 14 £1.5%x  8.7x4.9
WEC033 Japan 18 £0.99 12 £3.1 15£2.5 3.8 %£0.23 11 0. 15%x 7.2 £3.4
WEC034 Japan 23 £0.54 20 £1.1 21 +1.5 8.1=%0.36 13 0. 34%« 10 x£2.3
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ACh (mg/100 g FW)

Choline (mg/100 g FW)

ID Origin

Year 2018 Year 2019 Average Year 2018 Year 2019 Average
WEC035 Japan 32 £3.4 19 £1. 8% 26 £6.5 6.9 £0.67 15 +0.91%% 11 +=4.3
WEC036 Japan 23 £3.0 17 £5.7 20 £3.4 4.4 £0.12 11 £0.56%% 7.8 *£3.4
WEC037 Lao PDR 40 =4.5 35 +1.4 37%£2.6 4.0£0.037 10 x£0.12%x 7.0%£3.0
WEC038 Lao PDR 15 +1.8 10 0. 30 13 2.7 8.4 £0.52 11 +1.4 9.7=%x1.3
WEC039 Lao PDR 30 =2.8 25 +2.2 27 +2.8 9.0 =0.31 14 0. 49%x 12 x£2.5
WEC040 Lao PDR 49 =2.8 57 £7.5 53 +4.2 7.2 %£0.56 18 £3. 1% 13 £5.4
WEC041 Lao PDR 18 2.1 13 £2.6 15£2.8 8.9=*1.1 13 £1.5 11=£2.1
WEC042 Lao PDR 36 £5.5 50 =14 43 £7.3 4.9 +£0.53 14 £1. 9% 9.4=%4.4
WEC043 Lao PDR 42 =4.8 44 £3.0 43 £0.93 5.9 *+0.53 10 £1. 3% 8.0*+2.1
WEC044 Lao PDR 18 £4.4 42 *£4. 3% 30 =12 4.4+0.59 8.5 *£0.46%x 6.5=*£2.1
WEC045 Lao PDR 43 £2.8 52 7.8 47 £4.6 9.3*+1.0 11 £0.88 10 0. 84
WEC046 Lao PDR 40 =2.8 14 £1. 8%x* 27 +13 11 £0.78 24 £0.91%x 17 £6.7
WEC047 Lao PDR 17 £1.7 15 £4.2 16 £1.2 6.9 =0.89 13 20.32%x 9.9 =3.0
WEC048 Malaysia 35 £3.8 16 £6.1 25+9.6 6.7 £0.61 21 £2. 8%k 14£7.0
WEC049 Malaysia 39 £5.8 40 =12 39£0.72 5.4%0.36 12 £1.1%x 8.6 £3.1
WECO50 Malaysia 41 £2.7 29 £3.6 35 +5.9 6.4 +=0.42 11 20.83%x 8.7 2.3
WECO51 Malaysia 29 £4.3 33 £6.5 31 2.2 5.2 %+0.25 7.9 +0.61* 6.5*+1.3
WEC052 Malaysia 45 £3.2 27 =£8.3 36 +8.9 14 £0. 78 25 5.2 20 £5.5
WEC053 Malaysia 36 £2.2 25 £5.3 31 £5.5 7.6 £0.55 11 £0.47% 9.1 *+1.5
WEC054 Malaysia 27 £2.5 27 £5.4 27 £0.11 5.1=*0.88 13 £0.97%% 9.0 *£3.9
WECO55 Malaysia 18 £1.5 13 £2.6 15£2.5 2.8£0.23 8.3 £0.44%k 5 5*+2.8
WEC056 Malaysia 33 £5.7 20 £1.8 27 6.4 6.6 20.91 9.3 1.5 8.0xX1.4
WEC057 Malaysia 20 =1.4 5.6 1. 13k 13£7.2 4.1%+0.56 8.6 £0.53%k 6.4 £2.3
WEC058 Malaysia 23 £3.5 23 £4.1 23£0.066 3.1%+0.78 9.1 %x0.91%x 6.1x3.0
WEC059 Malaysia 48 3.4 54 =16 51 £3.1 10 £0.93 13 £1.7 12=*1.3
WEC060 Malaysia 26 =2.9 25 £3.7 25£0.81 3.6 %£0.40 10 &21. 3%« 6.9 *£3.3
WEC061 Malaysia 48 £2.0 48 +8.4 48 £0.30 9.9 =0.69 15 £1. 7% 13 £2.8
WEC062 Malaysia 41 £5.7 35 +£7.4 38 +2.9 7.2 %£0.56 15 £1. O%* 11 £4.1
WEC063 Malaysia 24 £1.2 16 £2. 1% 20 +4.0 9.4 *+0.60 30 =11 20 =10
WEC064 Malaysia 28 £7.3 20 =5.6 24 +3.9 7.2%+1.1 16 2. 8% 12 £4.6
WEC065 Malaysia 36 £0.63 20 2. 8%k 28 +7.9 11 £0. 50 10 £0.52 10 0. 44
WEC066 Malaysia 22 £1.2 9.1 £2. 7% 16 £6.5 7.3 %£0.69 21 +0.82%x 14 +6.8
WEC067 Malaysia 24 £5.0 34 =11 29 +5.4 5.0 %=0.99 10 £0.15%  7.4+2.4
WEC068 Malaysia 26 £2.7 18 £3.6 22 x4.4 6.4 =0.55 10 £1.1 8.1xX1.7
WEC069 Myanmar 19 +£2.3 38 £6.7 29 £9.6 5.2 *=0.55 10 220.59%% 7.7 =2.5
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ACh (mg/100 g FW)

Choline (mg/100 g FW)

ID Origin

Year 2018 Year 2019 Average Year 2018 Year 2019 Average
WEC070  Myanmar 25 2.9 27 £2.4 26 1.2 5.2 %0.27 10 £0.91%x 7.6 2.4
WEC071 Myanmar 31 £1.5 31 £3.4 31£0.36 7.0%0.36 10 £0.77% 8.6 1.6
WEC072  Myanmar 34 £3.0 34 £3.6 34£0.30 5.9%0.69 13 £0.60%x 9.3 3.4
WEC073  Myanmar 18 £3.0 8.8 £0. 76% 14 +4.7 5.7 %=0.49 11 £1. 3% 8.2x2.4
WECO074 Nepal 38 £2.0 9.3 1. 8%x 23 =14 6.5 =*0.39 11 £1. 5% 8.9*x2.4
WEC075 Nepal 25 2.5 16 £4.0 20 +4.8 5.8+0.43 8.3 1.1 7.0*£1.3
WECO076 Nepal 36 =5.6 27 £6.0 31 +4.2 8.6x£0.25 7.8 £0.82 8.2 =%0.41
WECO77 Pakistan 38 £4.3 32 £2.0 35 +2.7 10 £0.62 7.5 *0.91 9.0=*1.5
WECO78 Sri Lanka 33 £8.3 16 £5.1 24 +8.5 8.3 %£0.80 12 £0. 22% 10=£2.0
WEC079 Thailand 34 £4.1 21 =0.89%* 27 +6.5 10£1.6 22 £3. 3% 16 £6.0
WEC080 Vietnam 34 £3.6 30 £2.3 32 +2.5 13£1.5 21 £2. 0% 17 £3.9
WEC081 Vietnam 37 £2.7 30 =1 33 +£3.7 13£1.8 24 £5.4 18 £5.4
WEC082 Vietnam 28 =4.4 23 £5.8 26 2.4 9.6 =1.3 16 £1. 2% 13 £3.4
WEC083 Vietnam 16 £2.4 14 £4.6 15£1.1 5.8 £1.7 13 £3.2 9.5%£3.8
WEC084 Vietnam 24 £1.6 28 =£6.3 26 1.8 4.8 +£0.43 14 £1.3%x  9.4+4.6
WEC085  Vietnam 31 £2.4 24 £5.1 28 £3.2 8.7x1.0 9.4 £0.80 9.0 %=0. 35
WEC086 Vietnam 47 =1.5 32 £1. 0%k 39 +7.4 12 £0. 68 12 £0.61 12 £0.015
WEC087 Vietnam 41 =6.8 30 =2.5 35 +5.8 16 £1.8 15 £0. 22 15 £0. 63
WEC088  France 18 +=0.88 15 £1.3 17x£1.7 8.4%0.27 7.0=*x0.10%x 7.7x0.71
WEC089  France 15 +1.6 1.9 +£0.34%x 8.5 +6.6 2.9 %=0. 15 16 =0.49%x 9.6 6.7
WEC090  France 22 £2.9 Wilt 6.1 %0.39 Wilt
WEC091  France 23 £4.3 5.5 £3. 7% 14 £8.9 6.9 1.5 24 +0.88%x 15 +8.4
WEC092 Ttaly 18 4.0 3.9 £0.57 11 £6.9 5.1=%0.54 11 £1.0%x  8.0x2.9
WEC093 Ttaly 15£2.4 0.52£0.17%« 7.7=%7.2 28+1.6 11 £1. 2% 20 +8.4
WEC094 Ttaly 27 £2.6 21 £3.0 24 +£3.0 12=£1.3 9.4 £0.71 11=£1.1
WEC095 Romania 15 +1.3 19 £0.63 17£1.7 3.0 =%0.40 12 1. 3%« 7.3 x£4.3
WEC096  unknown 17 £0.92 13 £3.1 15£1.7 4.1%+0.32 10 £0.44%x 6.9 £2.8
WEC097  unknown 25 +£2.2 4.9 £ 1. Ik 15 £9.8 3.8 %£0.18 15 £2.7 9.4=*5.6
WEC098  unknown 16 £0.91 12 £4.2 14=£1.8 7.7=%0.79 11 £0.90 9.5*x1.8
WEC099  unknown 12 £1.5 10 £2.8 11£1.0 3.9%£0.090 14 *2.2% 9.0 %5.1
WEC100  unknown 17 £3.2 4.5 £1. 7% 11 £6.3 6.0*=1.4 16 £0.25%x 11 £5.2
Accessions Average 28 =0.99 20 +1. 2% 24 +0.84 7.27%0.34 14 £0. 49% 10 =0. 37

% p < 0.05, %k p < 0.01 versus 2018, evaluated using Student’s z-test (homoscedasticity),

p < 0.05,

## p < 0.01 versus the 2018,

evaluated using Mann-Whitney s U test.
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and Welch' s t—test (heteroscedasticity). #

acetylcholine; FW: fresh weight.



2. FTAHACh L2V OBEMRK

F2xaF7al s ar®ACh Eal) UEREEOMBURAZEE L, BRI E2ER L (X3
—4). ACh & 2V & BEOBEMEC LT BRI R = -0.061 (—4[#), R = 0.36

(2018 4F-FE), R = 0.0053 (2019 4EfE) Th o 7=

R=-0.061

Choline (mg/100 g FW)
w
S

60 70 80 920 100
ACh (mg/100 g FW)

(b) 35 (c) 60
° R=0.36 R=0.0053
30 50
g . s
25 . e
o o 40
= =
S 20 . S
g g 30
E 15 E o .
3 3 20
210 2 So2% . ® ° . .
L]
10 ° °
5
‘ . k °

0 10 2;3 3;) 4;) 5;) 6;1 7‘0 B;J 50 6;) 7;3 B;J 9‘0 1£;D
ACh (mg/100 g FW) ACh (mg/100 g FW)

3—4. FRaFalLzaryFoal) b ACh EFETMAK ; (a) 4 (ACh: n = 597;

Choline: n=597), (b) 2018 4EFf (ACh: n = 300; Choline: n = 300), (c) 2019 4FfE (ACh:

n = 297; Choline: n = 297). ACh: acetylcholine; FW: fresh weight

3. HIRBIACh L 2 ) VEFERE

T ADJFFEMIIY L (S1~S4) (Z5FES 4L, A A D ACh & 2 U AR B ORI
X3 —5ZRLT.

TAESEHITIL, ACh e KA AR M IE S3 (31 mg/100 g FW), fe/NE AT BT S1 (16 mg/100
g FW) Th o7z, S31%, S4 (p<0.05), SIFBLVS2 (p<0.01) LV L HEIZAChEEHD
fHf AR L7z, S41%, SIBLVS2 (p< 0.01) kv LAEICACh HEAOMEAEZRLEZ, =

U U RE A EHIRIE S3 (12 mg/100 g FW), He/ e f EHkiE S2 (8.6 mg/100 ¢ FW) Th

47



o7z, 83, SABIUS2 (p<0.01) LYV LAREICY VEEHEOMEMER L.

2018 4EJE 121, ACh e K& A Btk id S3 (33 mg/100 g FW), fe/INE A7 EHiski% S2 (20 mg/ 100
g FW) Th-o7=. S31F, SIBLVS2 (p< 0.01) £V HHEEICACh BEAOMHMER L.
S41E, SIBLUS2 (p< 0.01) LV bARCAh HEAOMAE R L. a2l v RKEAE
Hifeix S3 (8. 5mg/100 g FW), f/NaA Eflsd S2 (4. 8mg/100 g FW) Th-7-. S31%, SI
(p<0.05), S2FBLVS4 (p<0.01) KV bAEICAY VEEAOMMAEZRL. SLIZE, S2
(p<0.01) XYV HHERECA) U EEROEEREZRLIZ. S41%, S2 (p<0.01) LV HHEIC
a ) EEAa O AR LT

2019 4EJE 121, ACh e K& A Btk 1T S3 (28 mg/100 g FW), fe/ING A7 B Hski% S1 (11 mg/100
g FW) THo7-. S31F, S1, S2H XS4 (p< 0.01) £V HLHEEIZACh BEAOBEHAIZRL
72, S41E, S2 (p< 0.05) BEUSL (p< 0.01) LV LA ACh HmEFOMMER L.
2 UiRREAEMIE S (15 mg/100 g FW), f/ha A &I s2 (12 mg/100 g FW) TH
72, S31%, S2 (p< 0.05) BLUS4 (p<0.01) LV HLHEICa) VEEHOBNERL
7z

2018 FEFEDIUHIIEK D ACh & = U & &1 2019 4EE L A EEM MR INT- (p < 0.01).
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X3 —5. JFEMCE > CoshFAarar sy a O ACh Eal vEFRE;
Y] (S1: n=60; S2: n = 30; S3: n=87; S4: n=120), 2018 4 (S1: n = 63; S2:
n =305 S3: n=87; S4: n = 120), 2019 4 (S1: n = 60; S2: n = 30; S3: n= 87; S4:
n=120). (a): "4 VFHACh EHE; (b):2018 & 2019 FE ACh EF = ; (c): ¥l
AR (d): 2018 & 20194 = Y G A &, ACh: acetylcholine; FW: fresh weight. *
p < 0.05, *k p < 0.0l in two-year average; T p < 0.05, T T p < 0.0l in 2018; § p
<0.05 §8 p<0.01 in 2019, evaluated using Steel-Dwass test. # p < 0.05, #ft p <
0.01 versus 2018, evaluated using Mann-Whitney’ s U test.

WIZ, FARa7aLryarz7 Y7 (Asia) &7 VT LS (Outside Asia) TH¥EL, ACh
L) UEARERE LERER 3 — 61 R L. T VT LS O AR ACh G BT
LT 7 M OF 2N L0 AEICEWVEAZ R LT (p < 0.01). 7727 LISk — 4
M ACh GH BILT VTHISO T A L0 FEICEVEAZ R L (p < 0.01). F72, 20184
FED ACh S A ®IF 2019 FE L FRICEWEHmZ R LT (p < 0.01). 727 LSt —
Ea U U EREOEHMEE T T IO T A TIIFEEZEMRO LT, 4AERICHAEZEN
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BN hoTo. Fie, 2009 FED= VU UER &L 2018 FE L AREICEWERIZR LT

(p<0.01).
@ 35 - (b) 35 t - @Year 2018
o OYear 2019
30 30
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§.25 s #
(TR (TR T
o o
S 20 ‘8_ 20
5 )
2,15 3 E15 L
< s I
3} o
<10 | < 10
5 5 |
0 0
Asia Outside Asia Asia Outside Asia
(c) 20 (d) 20 @ Year 2018
18 18 BYear 2019
16 16
z S 14
(=] (=]
o 12 o 12 |
2 e
B 10 10
£ E
26 26l
o o
4+ 4t
2 2}
0 0

Asia Outside Asia Asia Outside Asia

M3—6. 7T ETVTESNIE TSN AaTa vy a yOAhEa Y
SHRE ; A (Asiat n = 240; outside Asia: n = 42), 2018 4FJFE (Asia: n = 240;
outside Asia: n = 45), 20194 (Asia: n = 240; outside Asia: n = 42). (a): 4
JACh E A 5 (b): 2018 & 2019 L ACh AR ; (o) 1 AP = ) v afE; (d): 2018
EEL 2019FFEa ) EAE. ACh: acetylcholine; FW: fresh weight. * p < 0.05, *% p
< 0.01 in two-year average; T p < 0.05, T T p < 0.01 in 2018; § p < 0.05 § 8§ p
< 0.01 in 2019 versus the Asia group, # p < 0.05, ## p < 0.01 versus 2018, evaluated
using Mann-Whitney’ s U test.

4. FBRBIACh L a2 ) VU EFERE
FRATavrvarz 3Bk G, I, BF) ([ZHBL, ACh &=l U EHERAIK
L7 (W3—7 :a—d).

TAEE) T, BRIBIC O S D ALREDS ACh I A B (28 mg/100 g FW), IR/ E
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N5 RFENEARE A E (19 mg/100 ¢ FW) %75 Liz. EKIET AD ACh & &I FER DT 2
FvHEREEEZ R LI (p < 0.01). BKEFAR2) UimEmEHAR (11 mg/100 ¢ FW), &
o ANEIREAE (9.6 mg/100 g FW) A" L7z, KT A0 ACh B RIIRE LV HER
iz R L7z (p < 0.01).

TAERTCIE, ERE T ADNACh e E AR (2018 4R 1 31 mg/100 g FW 5 2019 4R : 25mg/100
g FW), I ARG AR (2018 4EFE @ 24 mg/100 g FW ; 2019 4EFE @ 15 mg/100 g FW) %
R L7z, BRIE T 2D ACh & &1, “FRIHCMOR L0 AR 2REEE R L7z (p < 0.01).
2 Ui a A ET AR T 2018 K (7.9 mg/100 g FW), 2019 300 (15
mg/100 g FW) Th oz, 2V UEKE A R AR TI 2018 L IME (6. Tmg/100 g FW),
2019 FEEN K (12mg/100g FW) Tho7-. BT A0a ) U EF &I FRKICER LY

HERhEaEZ L (b < 0.01).
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3—7. FARFERRIC Lo THEINIFRaTav s va o Ah &2 U ER
& ; ZFFY) (Spherical: n = 129; Ovoid: n = 42; Elongated: n = 126), 20184Ef%
(Spherical: n = 129; Ovoid: n = 42; Elongated: n = 129), 2019 #£J% (Spherical: n =
129; Ovoid: n = 42; Elongated: n = 126). FTAREAIZ L > THEINIZFRAaTaLy
g UHPOACh & o)) UEAE ; AEEY (Green: n = 1115 White: n = 30; Violet: n =
156), 2018 4EJ% (Green: n = 111; White: n = 30; Violet: n = 159), 2019 4£/£ (Green: n
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= 111; White: n = 30; Violet: n = 156). (a): FARELZGIRP O FFE ACh EH R ;
(b) 1 F ARERIRF D 2018 & 2019 4L ACh AR ; (¢) 1 T ARERIIRPO AP =
UV UERR; (d): FAREEBIRBD 2018 & 2019 4FE 2 U E AR (o) 1 T AREERH
RO AR ACh B AR 5 (F) 0 T ARESREEAT D 2018 & 2019 FEACh G E; ()
FAREERREFO THEFE 2 ) UEAR; (h): FAREEREET O 2018 & 2019 4FE
o) UG AE. ACh: acetylcholine; FW: fresh weight. * p < 0.05, ** p < 0.0l in two-
year average; T p < 0.05, T 1 p<0.01in 2018; § p< 0.05 § 8§ p<0.01 in 2019
between shapes, evaluated using Steel-Dwass test. # p < 0.05, ## p < 0. 01 versus 2018,
evaluated using Student’ s t—test (White; between two years; ACh), Welch’ s t—test
(White; between two years; choline) and Mann-Whitney s & test (spherical, ovoid,

elongated; green, violet; between two years).

5. REAFACh LoV U EHEERE

FRaATalLrya CRRBRR G 36 (6K, B) IZHBL, TR EROACh L=~
GHEAE L. (3 —7 :e—h).

AR TIE, AChiEE ARITRRET A (29 mg/100 g FW), RKEAEIIEGET R (20
mg/100 g FW) Toh o7z, FkfaF 2D ACh ZAEIFHE (p < 0.05) L% (p< 0.01) £V

BlemamrLiz. a) VigmaARIIAAT A (12 mg/100 g FW), HIEEHREIIHRAT
2 (9.9 mg/100 g FW) Th o7z, AT AD ACh GARIFEOT A (p< 0.05) KV HER
EfEZE R LT,

TAEMITIE, ACh RmE A RIE, TAEMEECRR AT X (2018 4FEE : 32 mg/100 g FW, 2019 4F
B 1 27 mg/100 g FW), HAKEAEITEEAT X (2018 4FH : 25 mg/100 g FW, 2019 FJ : 16
mg/100 g FW) Th o7z, fkfaT A0 ACh A EITFEIIAG (p < 0.05) LA (p<
0.01) LVAEREMEEZR L. 2018 4EED ACh EARIE 2019 FE LV L AREICEI-T-

(Fk& 4k, p<0.01; H, p<0.05). =V UgEmaARlE, “HFRkcaET 2 (20184 !
8.0 mg/100 g FW, 2019 4R : 15mg/100 g FW), fiRE A RITEHEE T A (2018 F : 6. 8 mg/100
g FW, 2019 4% : 13 mg/100 g FW) Th o7z, T A0l U EHEIL 2018 R AR

(p < 0.05) &fkta (p< 0.01) KV AEREMEEZ RLZ. 2018 FFED = Y 5 #1% 2019

FEELYD LABICE»>72 (p < 0.01).
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B

ARETE, HRPOFZAORENLGHE - Rt e LTRELTZT AaT7 a7 a2 100 dh
FEIZOWT, T4 (2018 4, 2019 4F) (ZJEY REF O ACh EARFELZFEIEL, AChEHEH
T ADRE & BEE L. T ATBERIERTE H B & AL R~ % 2 & T ACh G A =D R
SNTDT, KETIIGZRREZFENR L L, ZORE, 2 ToOT AN ACh NEEND
TEEMER L.

FRaATAL I g CEERTOACh a2 ) VERREICIIRERIZDL DI NHDH Z & AV
L7z, TARHEIZ WEC040 0 ACh & A EH i b - 7. WEC040 O fhfE44 (%, KHEUA KHEUNE ©
&% 7 & AJFERCERE T A CREVRTE) Th 0, SRR OE &I 40. 5 ¢ Th o7z (Miyatake
et al., 2019). FRaAF7aAL i a L OFEHACh SAE (24 mg/100 g FW) ([ZHES< &, M
JERDIRRE 2 i T 2 A MERE (2.3 mg ACh/H) 1ZH2029.6 ¢/ H Th o7z, ZOFEHE
BT ANAMEEED ACh ZETeZ & AR L, TR OF RIFIBEEMER M & LT AL OfdRE
RHET D ATREMED O D Z L 2B N Lz, BlfE, RO A% 1L COVID-19 128> TLE
A R L RAZSZF T 50 (Kontoangelos et al., 2020), AT HFEHZREFZE LTALXD
OHFREEZ KIEICWET 5 Z IR DAREMERH D L EX BND.

2018 FREICHIE SN T AD ACh & 2 UEAEIZTIIFIVIEOMBEZ R L, MO
Bk 2019 FEF AD ACh & 2V UEFEIIZIZE A EHEERR ST, FADACh L2 v
GEHBEOMHEBBERIZ T ADOREREICL > TR EEZLND.

2019 £EJEZULHE L 72T A R F200 ACh RIS A EIT 2018 S LV BIRETH Y, £D 5 Hix
KT 29 (5D FETEET Db FEIL WEC093 Tho7-. 2019 FEEDAFHIMIL 2018 L D HED
Sl BUETE, REBRNAEVIEY, ACh OE-NELL /o b LHER LA, A0 RIx
ZFNEFHE LTS, FRE LTS, $HEE ORISR EHRERMOZRNEEL QWD L HE
BU7=. FAREORBIAMIZ BT DA O BB EE & 2K &I, 2018 4503 2019 4
EXOVABREETH Y, HEGIHEIT 2019 D 2018 - L Rivo7z. J- AR S <

HHEOHEIMIE, MENELS 25 @ S5 (Uzun et al., 2007). HEMIIAIHE
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ZMEE 5 &, ACh SEAMEE S, ACh ZABENEINT 5 (Miura et al., 1984; Hartmann
et al., 1974). ACh (3K, EMEF X ORBEMEOEWEZIGE LT, MYOMERICEE LT
% AREVED A X TER Y (Momonoki et al., 2000; Sagane et al., 2005; Yamamoto et al.,
2009) , AR E 2 H 3 72D IZIERE D ACh AL FET 72 Y ACh AR bIRES LD LB X bid.
LLEDZ 2B 2019 4EEED ACh S &Y 2018 A ICH AN TAHREICKE TH - 7= 30 dnfiiz >
WL, ACh EAEMNMET LZN & LT, 2019 4EE 32K A FHE L KIRMED ~ 7272018,
FTADORREIEER I % S ACh GRMEE SN2 o7 b D L BRI,

RETIXACh BEA T A ORI ETET D720, FAa 7 a Ly va O FRERE, i,
REDOIR, REOGTHEL, ACh B &4 i L. JFEEZ 4 Mg /8L, #lgd<
ACh G HEZ B LTz, ZORER, ACh DEHAEN &b M\ O s I ZFERIEIC S3 Tho7z. 7
T T VT LS ORUIET g U7 RER, 7 7 S AR EE IR T LIS oot & 0 AT
IZACh EFENEL, ACh BEATADFFEMBILT 7 ThHoH ZEBHLNIIRSTZ. TR
%, A ¥ RIEEEE ev~h b X AAei, 74X, XM F A, PEEESSER-E ST
W% (Daunay et al., 2007). & L C, ACh @& A& ADFEMIE, 1T& A SEPFHEIT
ZORUTTH O, EFEHIT R ER T 213X 0 %< D ACh ZEA L TS AREERH D Z &
DRME STz, FiWT, 3 TRIRO ACh B A bl L7 fER. BRI A0 AR oo Ttk
LIV AEEREMEEZRL, ACh MEATADIRITKIE TH L Z LB LT o7, R A
TERIZERIE CTd 2 fIREME e b miV > & A S 4L (Daunay et al., 2007), ZHSEMHORIRIC
R HITWERE T RO L V£ < 0 ACh BEREI NN E B 2 bhd . Fkle, A=
T AL ya rORBEHITACh B &4 g L7z, 5B L 7e T ZA R ORIk L,
AR < 225728, REROREZEATHE L. FTRAOREEIL, T T7T=rbrn
07 4 NVDOEREDOEEL ST EIL ZOOBIIpT T, ERERIET U Mo T = EREENREN
Nl N ) B 5 5 2 e M7=V EHEMEL, Zuu7 gL ExEteZ L2k, ARK
FEENGENRNT LICEY E L (Daunay et al., 2004). 7> b7 = A3 A WIS

A7-% (Steyn et al., 2002), Zuau 7 4 ARFHATEXANRDOENED L, EREF AN
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BT ALY IAREEMEL oz, 72, 7 un 74 VERBIDCARGEEICIERE L

(Butteryet al., 1977), HRET ADNERRITFRE T A LD bK< o7z, ACh2VEE
FRUCBES- L, DK T v AERET 5 E@iES TS (Wessler et al., 2001). %
FUCEES W TRER T A0 ACh B EAMIO T A L0 @RI, #EEE T A DA RGRE D
Rbm<, ZOEDICKEDACh PERINLHRNTED., 20T BEADAD=ALIFTS
SICHET D20ENRH 5. UL EOFERE RS, JFRPEREL S3, RIEFIRDPEKIE, KRG RE
DRFGEFET X3 ACh mEH T ADREEF A 5.

KT A A3 D 5 H TT% MBI T V7 OF A (33 L) TH Y, fkat A 37 fLfED 68%
ST T OF A (25 i) Th-olo. ZAUT S3FPET AD ACh A B i b o 7oil
RE—HLTWD. - C, SIFMET AMMIL ACh BB AT RACRD RN BN &R L
. Fiz, FAaTavL s a2 100 SBFEO S B WEC040, WEC043, WEC045, WEC059, WECO61 0
ACh & BT AR TR & il LT ACh S A E (%49 mg/100 g FW) 23RS,
TR T T FHEDRIE - DT AR TH o7, T H O ACh JmE A D b mfill, A
R RENE T A A & U CRERRAMERFEE ISR L T H N D WREtE S R STz,

2019 FPEICNE L 72T A RED 2 Y A APEEARIE, 2018 £ L0 bEfE, KT 6 5D
7% (WEC089) Th o7z, JRKNZFHET L7720, FARAaT7aL s vaAl&dEnsd AcChbal
YOERIEFRE L. (MRRERER S9). ZORER, THFEMOACh La ) B EAFTHIAEA
WERO BRI T-. FARaTal sz gl 100 SEOHIC 16 SFEDOLAEENFRD bz
(WEC023, 26, 44, 57, 69, 88, p < 0.05; WEC007, 08, 10, 29, 30, 65, 74, 86, 93, 95,
p<0.01). PLEDRERDS, ABFREILACh & 2V L OREICHELR 52 912, AChtal v
DO EABN A 5.2 5 LR Sz, i, 2018 4R T A ACh & &Y 2019 4R X
Vim<, a VERENL VK - TZHEBEER DD, FREHIK S3 OF A TR bEm =
YEAREZRL, WETREIRET ALV b2 ) UEAEDAEICE S, AR AITERK
FRED @ UEREERLE. LL, HEORER DT ) U EER T AORHEE

W2 Z L ITEETERLS, SORLFEPKNELEZ OGNS, £z, MRZIE CE EE
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NTHY (Sine et al., 1991; Grob et al., 1958; Jbilo et al., 1994), #EEL7=F 2D
ACh 22 U 2R LTI END. FTADACh EFEF2 Y L OTERMRIRTHLHRAT 7
FNaY 2 (2.06mg/100 g FW) (Abe et al., 1978) XV #J 12 fF@< (TAEFHY @ 24 mg/100
g FW), ACh & =) » OUEIRIZ 22 % ATREME DS B 5

FRaAT AL sy a 100 aFEOFAER R BIE, Pt L2 BT OREET AMFEIC ACh 23 G
ENTWZZ ENnb, ACh T T A ITHADFHIBEREMER MR TH D EF A6, %72, ACh
BEAWEOREIY, TAREEIZHEET VT REOEE - S0 F AN Th D &kt
Jonie. FARIT ALY g 100 ahfRIT ISR ORES T RS AR LTV D0, RIS
HETETWRWRELFELTWD. 207D, EENRkEREZ T 720120, S DICHHEN
VETHD. TAFHRA TR NROEEO—2 L LT (FEAREEDOH T 6 {if ; Food and
Agriculture Organization [FAO] statistic, 2020) [EE 23 2E U7- £t rIREZ2BH 8 HAZ (2016
) FOHERPT IS KRE SEBRL TS, L L, TAIMMOB I A TREMMEN & &
WRHH S TE 7. REORERIZE Y, RS TR STV D T X 2 fRertE sk s LT
TR REMERFEE (TSI C B D FTREME SR S4, ACh S &V EE 7o A EE OIS T 5 Rkt

AIRE/RBAYE H AR SDGs ~HERTE 2 L BRWENT.
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FINE F AREEVERIC R % GABA D &R

SATAFGE TIE T AD MIERE FIEH O EEB G- T ACh Th D EHEE &4 (Yamaguchi et
al., 2019), MEREDDANEZFGRE LIZERRER CTHADMERE TR EZH SN L. L
L, EERRBRCHH S -slE Iz, ACh  (1.92 mg/g DW) LISAOREITEWE TH 5 GABA
(6.37 mg/g DW) HEFEIN Tz (Nishimura et al., 2019). FADIMERE FEEARRERIZ6HE
AT ARELD 1 HdH72 D GABA HEHUEIX 7.65 mg TH Y (Nishimura et al., 2019), =
NETICHE SN TWeRIEALIHE (10mg) XV D7eh-o72 (Inoue et al., 2003). 1o
T, ACh I T RIZEEND FERBEERS ThD Litmm T biv/z. LivL, GABA M FEEMEA
IZBS LTV 2RNZ EIFGREH S LTV, 2 2 TARE T, BIEERAS RSz AHEIC
¥ % GABA DREEIFHA~DRELZFAMT 22 L2 B E L, UTORBRAER L. AR
BRCHtH L7z T A BK L [RIFREE O GABA & 458 C ACh & A & & RIRIAKI L7z 7 ARk % i
L, UNHEELF DT R %) ARIREEE, Mk & U7 e 0 e 53R 2170, gl £l
B2 2582 Lz, S 612, FIRIREMET DB LB END g test ZHINT,
SHR O I AR N RN &9 % ACh & GABA D BRI 23l L 7=, AFIZ LY, FRERIZLY
MERE R 23T 5 FEARREER DA 6T R o7

REBIOFHE

1. & ¥

ACh & GABA ff Fi%h R A skl stk < Bl MK BiE 4 & (sartorius arium 611,
Sartorius Co., KA ) /b8 U7, Hifb ACh IZBI R bR A4 () LA LT
GABA [T HUU LA T3S GRY) KV IEA L

F A GABA B FEAE A% st aliipak 3 - kI MK &2 & (sartorius arium 611,
Sartorius Co., RNAY) mbHEUGELTZ. A%/ —/, FWE, 1-NIERIIT N7 A7 27K

=4t G LA L.
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2. RBRREIY

REBICIZTAEARTF v — A A AN —BRA S L VAL 72BN 10 Bl £ 7213 14 Hil
SHR/NCr1Crlj (J- AH1 GABA WEEAEFZNRMGERER) & AART AT L —H St L VIEAL
T HEPE 10 M5 SHR/Tzm (ACh & GABA PFFHZDRFMAAER) & iz, IARD T v MITT R
For =V THREL, FRIZ23 £ 4°C, WX 5020%, FIREEHIE 12 R (B35 1 30
Gr~17 W§ 30 43) IZRRE Liz. ikt OF ; BAT ¥ — /L AU N—alatt, &)1 L0k
EAKITABERE Uiz, 3 _XTOBRBIE MK ERE R E) RIS E > TiTo 72 (K

BF&5 1 290061).

3. RBRFE DR

ACh & GABA f FIZh SRS sk - XBAREIT ACh B, GABABE, ACh + GABA BRI/}, ThTh
DOEEHIREEITE 4 — 118 LIz, GABA J2FE1E SHR/ Tzm (2595 IERE N R KAFEEDH (0. 5-50
umol/kg body weight [BW]) 72>5i%7E L7z (Hayakawa et al., 2004). ACh Ji2FEIE SHR/ TIzm (2

XA MERE FTERIEEZIHEE (10 umol/kg BW) TR E L7~ (Yamaguchi et al., 2021).

#4 — 1. ACh & GABA fFHIZh A RE & 5 &3% & (umol/kg BW)
ACh B¥ GABA ¥ ACh + GABA R¥

BhH & 10 5 10 +5

ACh: acetylcholine; GABA: <y —aminobutanoic acid; BW: body weight.

F A GABA [ EAE ) Rt iRk « BN manRpET A () & W Cdialkis &
O 25t FEEURH & AR U7z BRERHE - A 324 2~3 cm AICEIWT L72t%, —20CT 15 »
AWERAE L, ACh OFZAKIH S 7=, ACh 2Kk S 7= )2 2zt (FDU-2110; EYELA
Tokyo Rikakikai Co., Ltd., Tokyo, Japan) TGRS H7. BURSHEIRL 72T 2 %2 IL3

FHP— (28,000 rpm, 1 min; Wonder Crusher WC-3; OSAKA CHEMICAL Co., Ltd., Osaka,
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Japan) THAIRIZ L, T~ AWGECEEM R Z/ER LTz, 2 gdalel (ACh &) A mifks o
MAR) & Ulc. T AKREEHIE E% O AREEL 2~3 cm MU L7k, BASHZEHE

(FDU-2110; EYELA Tokyo Rikakikai Co., Ltd., Tokyo, Japan) CUfEHfeSH7-. wfkT
U727 A% 2% ¥— (28,000 rpm, 1 min; Wonder Crusher WC-3; OSAKA CHEMICAL Co.,
Ltd., Osaka, Japan) TIIARIRIZL, FTAMREEEMRAFER L. Zivae T AaiaEle (0
AFRERIEIIAR) & Uiz, LR BRI oR 20K e S TE e hoiBatel & L.

BERITFRA - 210z, o2 nls, BAkGRBRToORGREZRE L.

i% 4—2. “j‘x EF‘ GABA Igﬁir{/ﬁ)zﬁ%ﬁ%fj%ﬁﬁnu ui%&%‘%%&

5 & ACh GABA
(mg/kg BW)  (mol/kg BW) (mol/kg BW)

F A%t FEEEL 0. 059 1.0X107°

BA[]% O 3% 53k ) 4.6X107°
. ACh 38T~ 2 30 0.073 9. TX 107
7 A%} AR 0.59 1.0X1078

AR 0B 535k ) 4.6X10°8
. ACh {35~ 2 B0 0.73 9. 7x 10!

ACh: acetylcholine; GABA: <y —aminobutanoic acid; BW: body weight.

4. AChBXUGABASHEDER

HRE R (10mg) % 1.5 ml F=—7|Z& D BV, 50 mM¥EEE (190 ul) Z¥NL, &
Ty 7 AT 3y MR L 2t%, mO0EE (1000X g, =, 3 min) L, EEEHS. FREIC
V50 mM¥EEE (200 ul) Z VRN UBEHR, O,  FIEEREOEES 2 [\l VIR L. BREL
LI B2 _XTART T 2aNTabE (K 600uL), HTEEE (0. 01%FHR 50%A %/ —/v
GHEK) ZHNTILIZZ 47 v L TESEAL, EREREE Lz, ER%REE 0T

VRIEC R0 AN L, TEREL L, LC-MS/MS & AW~ EHERIECER L.

5. LC-MS/MS 43744

¥ AT LlE Nexera—1 LC-2040C 3D (UPLC) & LCMS-8045 (MS), #1 7 A% YMC-Triart PFP (4.6
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mmX 250 mm, 5 pm) & V2. SHFABEE 0.01% (v/) FEE-50%A X ) — L EAKEAG, i
BIE0.50 mL/min, {FEARIXL pL, 2BEEREIX 40°C, SHREHEIX 18 min, A A 1bE— R
EST (+) *MRM, A > & —7 = A AIRFE|E 300°C, DL IRLEE 250°C, & — h 7'm v 7 i 13 400C,

2T TAYP—HAEL3.0L/min, RTIA A T HALE—T 4> 7 H AT 10L/hr DT LC-
MS/MS 3HT % 4T > 7o, FALEMDOE BB (n/2) OSZENIGE=4 Vv 7T — NBBITRD
EFV 146,15 — 87.10 (ACh) ;104.15 — 87.20 (GABA). FEEEREITKRDEFEY : QlPre-
Bias (V) {%-10.0 (ACh), —=11.0 (GABA) ; collision energy (V) i%, —14.0 (ACh), —13.0 (GABA) ;

Q3 Pre-Bias (V) 1%, -17.0 (ACh), -17.0 (GABA).

6. GFAZRAEAR

MEDUFEITHT 5 ACh & GABA OPFHZIRZTAET 572012, gtest M L7z (Jin,
2004; Su et al., 2004). SHR/Izm % 1 ERDIELEE#%, MEREEIT, BESITEITo7-.
FRBAREIX ACh B (10umol/kg BW ; n=6), GABA#E (5umol/kg BW ; n=6), ACh+ GABA B (10
+ 5 umol/kg BW ; n = 6). 10 @il ICA R D G- 21T o 72, BRI — KR L7214,
#) 9 BRCRE D Y TR E ATV, BEERT 0 BB L O S 6 B %O MEZT A L h 7k

(BP-98A, Softron Co., Tokyo, Japan) THIE L7=. ERARERIZZES W CTIUHER ML (systolic
blood pressure : SBP) 7% 20mmHg BA ER& N L7227 » N & A 2h#&, SBP 3 20 mmHg A% N L7-
T v MR HE & EF L2 (Guideline on clinical investigation of medicinal products
in the treatment of hypertension, 2016). ¢fliL g= P/ (A + B - B X B) TRHT-.
Z®DHHD P (probability) (IHBEUTIT DA RNE DR (P = AREILE / FEAILED)
T, A, B L AL AChEE, GABABEL ACh+ GABA BEDO ML OMR TH L. P lTARNED
FEEMEERTHY, (BA+ B - A X RB)IFIADEOHIFHEERTHD. A+ RITHEKA L BAH
MCHA LEROMEORMERL, A X BITHRAKZ M CREG LR v MASHRRERIC K
JET DMEREZ R LTz, < 0.85 DG BITHEIBIR, > 1. 16 DA ITHHRLE, ¢= 0.85~

1. 15 OEGAEIFHNhETH D (Jin, 2004; Su et al., 2004).
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7. A GABA BEE/ER I AR BRI O £ 53R Bk

SHR/NCr1Crlj % 1 @EMDNELET D%, MERE 21TV, BT 21T o7z, BREREE IR
(ACh AR T A5 BHR 5, n=6), GPEXTIREE (T ARIECEHR G, n=6) Jo J UM e
(FiAK$E, n=6) OIFERE Liz. WEREITT v b 1IEHI= Y ACh KT A3EH4 0. 073

mg/kg BW (ACh 2. 7X 102 mol/kg BW ; GABA 4. 6 X 10 ° mo1/kg BW), 7 A& HAZEL% 0. 059 mg/ke
BW (ACh 107 mol/kg BW ; GABA 4. 6 X 10" mol/kg BW) (Z8¥E L7z. F AXxFHEEEHT SHR ~DRF
JEAE D RS ST % ACh & (107 mol/kg) A&7, ACh AR AFBHT I A % HEE &
[FlfE0 GABA Z&irik & 725 KO I L7z, 14 EERFIC& BB R N e 5- 51T o 72, BRHE—
s Uiz tk, §9RHCRRO Y v T EEITV, EHERBLOS-3, 6, 9, 24 Kt

JE% 7 A V71 74 (BP-98A, Softron Co., Tokyo, Japan) TiHlEL7-.

8. F A GABA B IE/EHIZI RAEFRIRERE D Ik 5Bk
SHR/NCr1Crlj % 1 WRONELEFR, MEREZITV, BT 21T o7, AR TSR
(ACh AR T A5k 5, n=6), GPEXTIREE (T AXIGECEHR G, n=6) Jo J OV e
(Mik#G, n=6) O3IWEARE L. HEEITT > b 1ILHT Y ACh (KT A5k 0. 73
mg/kg BW (ACh 2. 7X10 " mol/kg BW, GABA4.6X 10 mol/kg BW), J A%fMAELE 0. 59 mg/ke
BW (ACh 107° mol/kg BW, GABA 4.6X107° mol/kg BW) IZFRE L7=. 10 MEHIFICAZRB AR
NG 2 Bie Lo, &BUEHT 18 REIZ 28 AR 1Y 7 B G- 21TV, Feh-Ai1k JOBG-Ba:
7, 14, 21, 28 H HOIMfEZ 7 A VA 71 (BP-98A, Softron Co., Tokyo, Japan) THIE L7z,

AT, B, FKELEIC2M, KEZBEIC 1 ERIE L.

9. WEHLE

ETRERITEHME LAERERRET/R U, Ftest 2 LT, BT — % O#EMERL

7=. Student’ s t—test Z{FH L CESBOT—Z 7 NV—T OB 2 L, Welch® s t-test
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EFEH L CRSBOT —X 7 NV—T 0¥ % g L7~ (Microsoft Excel 2019 MSO

16. 0. 13328.20262). p < 0.05 THEL R723nT-.

KRR

1. SHRIZEIiT 5 ACh & GABA DRI BRFAE

ACh DIt [ T AEM A~ GABA DA MR T2 72812, gtest Z VT ACh & GABA DfFHH
PR A A Lo, %4 — 31, ACh, GABA 3L TNACh & GABA IR G#IE % SHR IZ 54 6 IFf# D
SBP & x Lz, $5:4% 6 WEfH]o> SBP 138 5-i 0 T L ¥ 20 mmHg UL LS N L 72356036 %)
Bl & RL72d . # 4 — 41F, ACh, GABA 35 L UNACh & GABA IR AT T &7z SHRIZKIT 5
MR L gEDORERZR L. AChBED 6 ICDH H 2 IENAZIETH Y, HERIT1/3 L o1 (B
= 2/6 = 1/3). GABABED 6 LD L2 LAFZNETHY, MERIT LB L7poTz (B = 2/6 =
1/3). ACh + GABARED 6 ILD 5 b 3 LA RETH Y, MeRIT1/2 Ligo7 (B.y = 3/6 =
1/2). LReoieR % g test DFHERX [g= Aw / (B + B - A X B ITRAT DL, ¢fF
130.90 L7257z (¢< 0.85 DIGFAIIFEHEIR, ¢> 1. 15 DFEITHELR, ¢= 0.85~1.15
DG EIIFNINIE) . g fEilX 0. 85~1.15 D TH D 7=, ACh & GABA JREFIEIL SBP D% FiZ
FIZhRZ 72592 03RSz, 16T, GABA (X ACh D ifJEfE FAEAIZIZITHE L7220

LEZBND.
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#4 — 3. ACh & GABA OUFHHAIRGIZH1T &5 6 BFEI#% SHR @ SBP 221k (n = 6)

Identification SBP (mm Hg)
Drug Dose (mol/kg BW)
number Before After Change
Al 178 157 -21
A2 184 176 -9
A3 186 163 -23
ACh 10X 107
A4 187 206 19
A5 195 191 -5
A6 168 161 =7
G1 179 170 -8
G2 170 186 16
G3 190 169 -22
GABA 5X107°
G4 157 147 -11
G5 188 166 -22
G6 157 145 -11
AG1 188 194 6
AG2 191 176 -15
AG3 176 175 -1
ACh + GABA 10X10% + 5x10°®
AG4 176 144 =32
AG5 191 171 -21
AG6 206 165 -41

ACh: acetylcholine; GABA: v —aminobutanoic acid; BW: body weight; SBP: systolic
blood pressure. ¢ = P s / (A+ A - A X R) ; A ACh #EDHEZR, A : GABAREDOMER, A
.51 ACh + GABA FEODTifesR.
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#4—4. ACh & GABA TH:H- X7~ SHRIZHIT % SBP & FOMeRE gl (n = 6)

Drug Dose (mol/kg BW) Probability q Value
ACh 10X10°° 1/3

GABA 5X 107 1/3 0.90
ACh + GABA 10X10°%+5X10°° 1/2

ACh: acetylcholine; GABA: ~ —aminobutanoic acid; BW: body weight; SBP: systolic

blood pressure.

2. RBRABPAChBLUGABAEF RO EEKR

WA, F A GABA DIfERE FVER Z 9 57201, ACh A & % KIRICAK L7 Ak
ZAERLL, ACh {RIH T AFUELE L7z, ACh {RIT AFUELD ACh B Bld A RHIREEL o 0. 22%C
HY, ACh BAELZKNIBIA ST 52 &N TE 7. —J, GABA & A &=IT T A iakl & [z
JEToH ol (F4—5). £ T, SHR ZHEREHE (ACh KT A58, BHMRE (T AXIHR

AL, B IREE (WEAK) ISR L, ARG ERRZIT .

%4 —5. ACh, GABA E&F5H (mg/g DW)

AR ACh GABA
ACh 158 7 A 3t 0. 0055+0. 00070 6.5+0. 28
AP Siichaw 2.5+0.12 8.1+0.10

ACh: acetylcholine; GABA: vy —aminobutanoic acid; DW: dry weight.
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3. B[E#E A &5 RBRIC X % HEHIHY 22 I 5 £ &1k

BE ot PR C I 5% (Mot BRBR ISR L C 3, 6 IRpENCAR T BTR), 9 eI A B2 KB %
AL (p < 0.05), BHMEIRREIC 2 W72 BB 200 Lo, i <13 SR ket
TR L CHEZEDR O b - 7o, Bl o SBP A B3 &M I & 13IFR ClEz

L, BEERIZTR ORI,

21 24

Change in SBP (mm Hg)

-8-Negative control group
-m-Positive control group
* Subject group

Time after administration (h)
4 — 1. HERE O 5% SBP RIS E). % p< 0.05, % p< 0.0lversus negative control

group, evaluated using Student’s ¢—test (homoscedasticity), and Welch’s 7-test

(heteroscedasticity). SBP: systolic blood pressure. Negative control group : Fai4xiRg
BE ; Positive control group : FPEXIIREE ; Subject group : #XBRAE.

4. AR B S RBRIC X B R B AU B L 2
B4 —2 (d) 13SBP ZBZRL, WERBHIMEIE I L OFEAET/< , BOHRIVE LR
 HERR L 7. S RREIXBRE BARE & Ll L C SRS 14, 21 A BICATEARIEITA R L,
F AU K B MLE SRR Lz, DLEORRN b, FAITE T 5 EEAREAI

ACh TH D Z EAVIWI L7e. PUERE D B 5-RBRIR H SHR O BRHIZRIEIZRFTHY, K4
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— 2 (ac) TR LT, BRI L REEOMEEERE, KoBRE, FEIIRRMEREEL

BEEPRDbNRh o7,

70

(a) 45 (b) _
i 5 67 T
c I = 1 e 3
o I % f
X . A & 6 4 s
=1 g iy
: 5
L ] (
° 36 5 61
g g
33 r —&—Negative control group 58 —&—Negative control group
—m- Positive control group —-Positive control group
Subject group Subject group
30 1 1 1 1 I 55 1 1 1 1 1
3 8 13 18 23 28 3 8 13 18 23 28
Day Day
(c) 340 (dy 30
330
- 25 I
T
320
- £
2 310 Exy
E o
o a
g 300 c 15 +
> @ * e
B 290 = w0 | -
8 s —
280 5 ~
—8- Negative control group 5 L —a—Negative control group
270 —- Positive control group —m-Positive control group
Subject group Subject group
260 L L L ' = L .
0 T 14 il 28 T 14 21 28
Day Day

X4 — 2. AEHEHARES SHR OEERE (@), KOERE Ob), AFE (o), KERO®RE
% SBP #RFEZEHE) (d). * p < 0.05, %k p < 0.0lversus negative control group, evaluated
using Student’s t-test (homoscedasticity), and Welch’s ¢—test (heteroscedasticity).

SBP: systolic blood pressure. Negative control group : F2MExtBEEE ; Positive control
group : [BHEXTBREE ; Subject group : #REREE.

ER

RETIE, T AOBEEZRIIHT S GABA DFEZA LT H720HIZ, ACh & GABA DHFA
HREEZFAELE. DI, TRIZEZND GABA DBEESE 2R 572, ACh KBTI 23kt
AL, ACh OEFAEZEBM ST GABA BRUC L2 BREER~DRELFTM L7z, TOfk
B, ACh BT AREI CIIRIEERZ RERD o122 0D, T RAOEERMERETLEHN
ACh THY, AChEEBEZEEL LT ADREIEMIZ, GABA IHZIFHEL RN LEHALMNIC
L7z,
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DR RAAERERICE Y, SR IZHWT ACh & GABA DO BFFZFL AN R FIHIEhEZ b
2H T T ERHBIMNTI -T2, ACh ITRRAER LI RIARPICRIN SU3HE R B MsmACHR (2
TERAT 2 2 Lic X v ROERERRE 2RI L, BEAREUR 20 U C it U A Ao S 8 4 B
EL, RN 25 D NAD 3 RIS L o ClE B2 % 5 & & TV 5 (Yamaguchi
et al., 2022). ROMERIZZESHREE B TTHE T RIZESERE SMAIEF OTEE 230 <4, #ER &
L CTWRIRE BEESMANES OTEENC I 2 ARSI ~ D RITR 2383 % (Buckey et al., 2003;
Katsurada et al., 2021). #&I#5 L7z ACh ) [A] UARES C AR DI Eh & [H5E L 7= & HEH
S5, GABA TR HEA LA S (Yamatsu et al., 2016), ) 7 ARSI
MRRE CRASHER) ITAFTET D GABA, SR L FEGT 2 2 LT & o TR OTEEh & B
fil4 2% Z & T NAD D4pusz i LIE R 282 % & ST (Kimura et al., 2002;
Hayakawa et al., 2002). #&M#45-L72ACh & GABA DIMEAL T A B =R Lhv5, AChlE T~
A HIFEROHRREHAL CRISAR) D GABA, AR~ D GABA DFSEITH L 527, ACh DfkH
BHIZ XY GABA DR REARIEEN IR E SRS D 2 L i3 ne BEx b s, &G L
7= GABA XM g M BEF & 1% CT& 72\ 728 (Kuriyama and Sze, 1971), HRMRRIEITTE
3, ACh DRFEEMICEEL G 2 el Siviz. BLEDZ 55, ACh & GABA DfFHIAMHE
N FE T oo o 72 FEKIE ACh & GABA DAEH RN FERITE R | ZNEIMNL LI A TN = A LT
SEREAFRAEEN 2 N D720, B HIZRBEEAE M 2 51 & &9 NAD S0 & 23, £ Zho
A AR BMENZ K > T L2 NAD 3 D FC 725 £ B 2 Hivd . UL EOFERE» SO
$eh- L 7= GABA 1% ACh DFFIEAEAITKRE L TR L &l L7z, ORI B3~ 2 AfF5E o0,
T/ Ve S— v ERE R T b ORFRIZNRO A RS T, DP-7 V7 v R
FHT HERNIFINIR TH L Z LA SN TRY, ZHUi7= /7 bE 2 —L b A n
)T NN LT AN =ZALATIERH L TWAZENFHRTHD EBLEINTWVD
(Mottino et al., 1989). 7'Z /AKX F 1 LA/ AYNZ L OGN ROFRAE RS CIX, %
% OO AR 2 BEs RN R TH Y, TOHRRITERD AN =ALLD &

EZZ LTS (Lee et al., 2006). LLEOHEFNL, FFHZEERICE T 2 FEINREHNL LT
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ARNZALZED D THLHZ LERLTEY, AWETIER FEMIZIITS ACh & GABA
OOFAPEIMAIRTH D LW I ffwa LTV D L EZ BN,

WIZ, FAHD GABA DHLERE FIEH 2RI 2729, ACh (KT A G iz R 2 /FR L
7o, T At BEEREE CITINHE 1% 0O ) AU S 2B 24T 5 Z LTk LT, ACh {RJET A3k
DFIELTIE, IUER-20CT 15 7 ARG 2 2 & T, F- ARMEERD 0. 22%12 ACh 245D
SHDZENTE 20°CEMBBHIRIFIZE o T ACh DMERT 25 KL, FATkEGEN
% CEIZ Lo TIRZ I ACh RS NIz 72 Th D B2 HND (Fluck et al., 1975).

HA[E]E 1 e Gk TUE, SHR (SR U CHBREF, BBV £ 723 Ramod i 23T, Ach K
W A F T AREE RS L2 AO | B ORREIER 2 Rt FRRE & i d 25 2 & TRl L
7o WRBREE VLR HRE & IR CEZ R L7e—5C, Bottort FRBE CIRSe A TIFSE & [RlkE, i)
W7 BEIEAEH A fei@ L 7= (Yamaguchi et al., 2021).

BCAERE N 538 ClE, ACh (KB A £7213F A% SHR (Zxt L CHEIMICES L, ARiC
BT, —fkiBIs K OMLED L A R RE & Ll T2 2 & TREM L 72, HBRaE Tpatxt
FERE L [ UL EZ R~ L, SHR OIfJE EHZ MG Lic—F T, BRI T TR S
MR & RIRRIZ T 2 O R R 72 i £ EF-Hd R 238 L 72 (Yamaguchi et al., 2019).

ACh AR38F~ A FBH I T 2ot HREUEL & bRt U TR EED GABA A 7, ACh & & % KNIl AR S
7=. ACh MBI T 23Rk & - 2 R IREE & SHR IG5 L 7-#6 5, ACh {87 23RO MER T
WA ST, ACh DR I TV RN T AR GBI E CORBIEEN VRS, T AOEE R
I ERE T A ACh THDHZ EMGEH Sz, ACh ZAREZIAEL L Ao GABA SA &
TIXIMERE FIERAZ RS N2 & 2R3 Lz, SHR (2% L T GABA ifiJ £ FKA & 19
umol/kg BW & 45 & T\ 52 (Yang et al., 2012), A [EOFRERT ACh {8 T A5k (GABA
B 4.6X107° ymol/kg BW) (2K DBEEMEMDB RSN - T-DIE, &5 Lo 2R S
D GABA G HENAIHBEIZEL T RhoTeiod B 2o, EHRBTHESh D
GABA >4 %0 Fil &1 JERE FYEM Tl 10~80 mg/H (Inoue et al., 2003; Shimada et al.,

2009; Matsubara et al., 2002), I&MHZEVEH TIX 26.4~70mg/H (Sonoda et al., 2001;
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Okada et al., 2000; Horie et al., 2003) Th 5. 6, HAFEOL DX A=y M
YA MZRT D GABA O 1 HIH 720 HEREEREIL 100 mg TH Y, 100 mg 2 1 HEEN5y
JCTERT D ZENEE LN E STz (Oketch-Rabah et al., 2021). —J5, ACh TlifE
72 2.3 mg/ H T ERDPIREEA U E T E %5 (Nishimura et al., 2019). ACh J3APIZRIN &
NTMEZRE T 2720, mEERIC X SRIEH 20803 2425372 < (Yamaguchi et al.,
2022), —MXAIZRMLERE TRy Th 5 GABA L0 HIRWEIMETH LD Z L 726, ACh 1 GABA K
DENT- RS LAY TH 2 2 ENFEH STz, £, REOFKRNG, TAOERERET

GABA DEHEICHEHDL O, AChEAEDHATHRETEX DI ENRBEINT.
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FoFE

ANTRAPER 6 ML OTEARBFRL L L TALXDORAFE LTS, LvL, T AITSSE
A OB L L L TZ LWE b TE . £27C, ST TIX 2019 FIZERRHERT
2.3 mg/ N+ H® ACh ZETe T ZWoR Ok AN ME0 D BRR BB 2 S0 Z L 3 bk
720 F X DOREFRMERHEED T 72 v REMEDS v & 7e o7 72, SHR Z W7o T RHzfEkR
DA O #5308 & SAER O B5RBRIC K - C, MIER FIEM 2% L7228 ACh Th 5
ZEBRHEE S, B ORI L 5T, ACh 3T RICE £ D HH L R HERENERR Y CTH
LT ENREINT. Lo, FAHO ACh B EICOWTOFRAEERH e <, Bl ieerERk
53T % ACh DIFHIT 272, £ TABIFETIE, T AITEEN D ACh DFELEARE L
THIEE T 72,

—ETIE, 2V ALEMBERSREDIIA EENTEY, FRCT A TIMhOARHEEY
£V 2900 5L ED ACh BEFENTNDHZ LZMLMNI Lz, T AXMEIZE 5T ACh mEA
Tholz. RFPIIETAICE END CEIZK 5T ACh BRA RSB T 503, FAH
O ACh D FRHNTTHE IR L 0 bR <, MR & LT A lH OEBUATREMEDGE S i
Tz. ZNHODOFERNS, T ADACh EABEITMOERERIEY & g U TIEFICEL <, FTADK
REMER SE ISR BB R R L o7z,

TETIE, FAMREETACh HARICKRERIELDENDHDHZ L, FAEMEOTTIX
ZRED ACh ZFHEP R bES, ACh GHENKR E L BITHNT 2 2L 2oLz, &
ARFERO ACh ITIFFE 1204 L, T AHO ACh ITMBGHE CITROET, x> THML
. ZTNHDT END, T RE, T AR O TRAEEICERRZRS, aX bR L
NTEDENTFEICTHY, SRR IE TR CE 2L EN R EE AR EM Th D Z L
PR S T. RBEORERIT T A LEMOFEBUCEE RS EGRNI D LB HILD.

BT, HRASHANET A0 ROy FThHL AT a L v g 100 5
X, T CHoED ACh 254 LTRY, ACh X ALEOBMEIENR D TH D Z LS
NI o7z, T AHOD ACh DEBRERNG, JFREMNT 7, REFRDPRE, RO HRE
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DF AR ACh @ EH AT ADRHR LA L7z, DLEORERN S, HHRho 721, mEAUES
HISEMERME L CRIATX 2 REM 2 5. £/, ACh ma A EMEE L CHER SN 5 M
fE (WEC040, WEC043, WEC045, WEC059, WECO61) Idifi/E [ 4k 2 R oM - MEBEE A S o
ThdEFREND. AEOBRICLY, ACh mEAT ADREMFM & ACh FBEAT A MR
ERFE L=, 25 ORI RO ECHT- 72 ACh & A SRR O EMRIZ B L EZ B
5.

HINETIE, &IEERBIET v S THD SHR 2T, GABA O F AREEIERIC) 5 f 2

ZRHE L, Ao MER N ER OF 2R 55 2 KFE L7Z. ACh & GABA D OF Iz R Ok
H, ACh & GABA [THHNZN AR STz, WIZ, FAHD GABA D IfiLJEfE: FEM A fed T 5729
ACh Z1F & A &G E 72078 GABA A3 T ACh ARIs 7~ A 30kE  (ACh IR A HREHZ IR R) & ACh
& GABA Z 3 Te ) A MEARE (T AR AR) % SHR (285 L, MEZ bz~ o
FE, T ARHREEIO 2 ERE TIERI RSN, 2B OFRERNS T A D ER FEROE
FRHTIE ACh THDHZ LR LML o7, b MERRBRIZHWZHEDF AR RF D
GABA IZAZNHELL T TH Y, F/z, ACh OMERE FEMZ BT 2R N2NT £2v5, GABA
(3T AEEUC X5 MERE FERICITERE Ly EHEE vz, R A G L7z ACh I3 AT
ST, — A7 R FHSREMERL Y T D GABA L AR AEDMEL, Dl VR TR A%
T 2 AERERPEEM O R BRI R EREME R Ay & L TERL TV D B R LT,

AR KD, FARFEL, MOAMEEN LY B EERAChEEZALTRY, FAICEE
LD ACh O ITHE IR L b RN VI L7z, ACh 1T ARFEIRAEL THY, R
FOHTITHE—IT 00 LTWe, ACh [T FREIC K6, SR BRI TH Y,
JRPEHT 7, B, FEREANSACh MEHTADRHE TH o7z, IHIT, FAHfERE FE
MOFHEREERSITACh Tholo, TNHDORERMNG, T AL, MOAREENL Y b ACh %
SEICHEATEY, ACh ZRGHD & LIZBEREVER AL DR & L TENINTAEZ A L T
HEEZDBND. T AITHEREMEEFSE & U CRUBRHERF I TR NL T AL D I REMEAVR S, Hfl

ZRREREME RN EELE L THER S ND . S BIT, ACh 13k <mnbivioifERE TR AsREN RSy ©
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&% GABA DA EL VRS, WRHEERIC K DEWER 2. 080T 20BN 2N 2 &b, il
IRRERETE Ry & L TEERSEMNETEHELZ TR, WET L2 ERH/HTE 5. fBE,
HTHURERENE B Ak 53 ACh %5 ToBERENE Rk AT 45 72 DB 7E & L CAMIIERR AR
M&t, BREPFF O ACh WA X > THLZR ACh B A BEMOKERERNRIE Sh, ACh O

BN AR L TR VRSN FERT L L 2R/mET 2.
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FKS1. FAEMERAEICR Y DT EE L R E RS LOWER

. Fresh weight Dry weight Yield

Crop Cultivar (g) (g) %)
Eggplant Senryo No. 2 56. 59 4. 49 7.93
Eggplant Senshu mizunasu 89. 24 4. 73 5.30
Eggplant Batten nasu 61.21 3. 78 6. 18
Eggplant Koryo sarada nasu 41. 21 2.40 5.82
Eggplant Onaga nasu 131. 96 7.98 6. 05
Eggplant Chikuyo 64. 30 4.13 6. 42
Eggplant Higomurasaki 121.78 6. 96 5.72
Cucumber Zubari 163 114. 52 5.90 5.15
Tomato Rinka 409 95. 37 4. 99 5.23
Paprika Special 90. 61 8.90 9. 82
Bell pepper Bell-masari 25.96 3.07 11.83
Shishito pepper Manganji togarashi 22.19 1.99 8. 97
Asparagus Welcome 17. 60 1.45 8. 24
Japanese yam Nagaimo 79. 76 21.23 26. 62
Cabbage Shinshu 868 129. 60 7.64 5.90
Lettuce Shinano hope 79. 19 2.85 3.60
Carrot Kouyou No. 2 113. 68 13.98 12. 30
Kaiware daikon unknown 26. 99 1.44 5.34
Broccoli sprout unknown 21.92 1.12 5.52
Alfalfa bean sprout unknown 32.17 1. 70 5.28
Pea sprout unknown 33.47 2.63 7. 86
Buckwheat sprout unknown 15. 89 1.12 7.05
Apple Shinano dolce 71.23 10. 07 14. 14
Japanese pear Twentieth century 80. 59 10. 59 13. 14
Grape Nagano purple 71.54 14. 34 20. 04

yvield (%)—dry weight/fresh weight X 100.
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# S2. MRS RIS DA EE & R E R L O

Cultivar Fresh weight (g) Dry weight (g) Yield (%)
SL Shisui 55.96*1. 60 3.16%0. 10 5.65%0.02
Mizunasu 55.23%0. 56 3.49+0.10 6.3210.21
Wase—daimaru 62.43+1.90 4.43+0. 31 7.11%+0.51
Shoya onaga 56.63%1. 30 3.84+0.12 6. 78+0.22
Kurowashi (a) 63.63+3. 24 4.2340. 33 6.627+0. 18
Moginasu 57.447+0. 39 3.44+0.11 6.00£0. 22
Oserikawa 56.28+0. 76 3.40+£0.09 6.05+0. 17
TNA-112 54.40+1. 33 3.52+0.27 6.4610. 42
Senryo 56. 7910. 99 4.19+£0.09 7.39%+0.27
Ryoma (a) 56.15+1. 18 3.48+0.09 6.19+0.13
Chikuyo 55.49=+1. 58 3.95+0.18 7.11%£0.19
Senryo No. 2 58.64+2.74 3.76=£0. 10 6.44+0. 30
White bell 61.03+2.28 15.20+0. 01 4.19%0. 09
Black bell 59.49+1. 28 15.194+0. 02 4.61%0.11
Jade 61.31+0.62 15.24+0. 02 4.66+0. 15
White 55.45+2.05 15.28+0. 02 4.36%+0.05
Rosabianca 58. 71%2. 48 15.23+£0. 02 4.231+0. 22
White clara 53.74%2.35 15.18+£0. 02 4.821+0. 17
Purple clara 22.52+2.70 15.18+£0. 04 2.51%0. 34
Thailand 24.98+1.84 15.15+0. 03 2.9610. 23
Florence purple 59.82=*1. 26 15.17%£0. 03 5.27%£0.08
Tosataka 54.447+1. 36 3.68+£0.23 6.79%0.59
Shintaro 55.72%1.61 3.47%£0.03 6.231+0.12
Ryoma (b) 56.12+2. 08 3.73£0.13 6.66+0.13
Kurowashi (b) 55.42+1.20 3.63£0.12 6.54+0.12
Touchikonasu 53.38%0. 41 3.65+0.02 6.8310. 08

yield (%)—dry

weight/fresh weight X 100.
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K S3. T AMEWIE 8L, b~ b b EBALICIS T D HEE A & RO e L OMER

Fresh weight

Dry weight

Crop Part Yield (%)
(g) (g)
Leaf 4.83%+0.41 0.80=%0.07 16.5610. 27
Root 2.30+0.08 0.29%0. 00 12.79%0. 32
Bud 3.47=%0. 38 0.66x0.04 19.45+0.95
Calyx 3.30%x0.29 0.72%0.03 21.94+0.94
Ovary
3.67=%0.52 0.44=%0.08 11.76 £1. 67
Eggplant (0-week fruit)
(Senryo No. 2) Fruit
8.67*+0.34 0.80=%0. 08 9.15%+0. 60
(1 week after flowering)
Fruit
8.20%+0. 22 0.69%0.03 8.37%0.15
(2 weeks after flowering)
Fruit
5.57%0.89 0.52%0.08 9.38%0.29
(1.5 months after flowering)
Leaf 6.57=%0. 80 1.09%0. 18 16.27x£1.10
Root 2.43+0.19 0.17%0.02 6.96+0. 12
Flower 5.63+0.59 0.91%0.09 16.51%£1.79
Tomato
Fruit
(Home Momotaro) 4.00x0.53 0.67=%0.03 17.42+1.53
(2 weeks after flowering)
Fruit
7.23%0. 38 0.52+0.03 7.13%£0.10

(2 months after flowering)

yield (%) —dry weight/fresh weight X 100.
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* 54, TAEMERIFBALIC T 2 i R L o R g UK

Part Fresh weight (g) Dry weight (g) Yield (%)
Exocarp 1.35=%0.03 0.11%£0.00 8.16%+0. 17
Mesocarp 22.35%1.55 1.45=+0. 11 6.49+0.03
Partition 6.97%0. 58 0.57=%0.05 8.11%+0.01

Outer placenta 8.04*+1. 28 0.63=%0.10 7.8520.02
Inner placenta 6.360.09 0.46=20. 02 7.23+0.23
Core 3.44+1.48 0.25+0.10 7.25+0.15
Fruit base 19.58+0.74 1.36 = 0.03 6.95+0. 12
Fruit center 30.62=+1. 43 2.26 = 0.04 7.38%0.22
Fruit top 25.60%0. 86 1.86 £ 0.07 7.247+0.05

yield (%)—-dry weight/fresh weight X 100.

#S5. TR, BALUVIMET A, BT RICRBT A EE & EE R L OUR

Fresh weight (g) Dry weight (g) Yield (%)

Control eggplant 14.21%+0. 36 0.86=+0.01 6.08=20. 20
Microwaved eggplant 10.15%+1. 31 0.82=+0.09 8.09%0. 34
Fried eggplant 8.16%1.01 1.61=£0. 26 19.61£0. 84

yield (%)—-dry weight/fresh weight X 100.
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#£S6. FRaATaL s BT A EE LR EER L OUGER

Year 2018 Year 2019
1D Fresh weight Dry weight Yield Fresh weight Dry weight Yield
(g) (g) %) (g) (g) (%)
WEC001 5.0 =£0.35 .58 =£0.050 12 =£0.20 +0.19 .30 =£0.020 12 =£0.17
WEC002 5.6 =£0.62 .72 £0.10 13 £0.78 +0.84 .53 =£0.089 11 =£0.077
WEC003 5.4 =£0.28 .66 £0.058 12 £0.92 +0.77 .45  £0.087 11 =£0.064
WEC004 5.6 =£0.46 .46 £0.043 8.2 =*+0.12 +0.32 .36 £0.029 7.1 =£0.15
WEC005 5.3 =£0.28 .40 £0.031 7.5 =£0.23 +0.18 .24 £0.012 6.9 =£0.042
WEC006 5.8 =£0.07 .50 £0.017 8.7 *+0.39 +0.34 .20 =£0.030 8.6 =*£0.15
WEC007 5.5 =£0.30 .61 £0.037 11 =£0.49 +0.32 .32 £0.027 8.4 =%£0.077
WEC008 5.3 =£0.48 .61 =£0.063 12 £1.7 +0.60 .44 =£0.055 10 =£0.10
WEC009 5.1 =£0.29 .62 £0.074 12 £2.0 +0.60 .29 £0.072 11 =£0.27
WEC010 5.3 =£0.093 .57 £0.022 11 =£0.53 +0.13 .20 =£0.010 8.8 =*£0.10
WECO11 5.1 =£0.71 .bb £0.076 11 =*+0.67 +0. 35 .31 =£0.035 10 =£0.052
WEC012 5.5 =£0.21 .66 £0.0067 12 *+0.46 +0.63 .38 =£0.085 13 =*£0.15
WEC013 5.1 =£0.34 .67 *=0.084 13 =£0.89 +0.60 .42 £0.072 12 =£0.084
WEC014 5.0 =£0.036 .65 *0.066 13 £1.2 +0.25 .19 £0.017 7.6 =£0.10
WECO15 5.3 =£0.10 .74 *£0.15 14 £2.6 +0.25 .31 =£0.035 14 =0.014
WECO16 5.0 =£0.23 .57 £0.030 11 %=0.75 +0.23 .39 =£0.031 12 =£0.091
WECO17 4.5 =£0.29 .52 £0.0058 12 *£0.73 +0.20 17 *+0.015 9.3 =%£0.24
WEC018 5.5 =£0.27 .52 +0.024 9.5 =%£0.32 +0.34 .27 £0.038 13 *£0.32
WEC019 5.8 =£0.71 .48 £0.075 8.2 =*£0.34 +0.42 .36 £0.025 7.4 =£0.11
WEC020 5.1 =£0.38 .68 =£0.055 13 £0.61 +1.1 .43 £0.13 12 =£0.11
WEC021 5.5 =£0.45 .57 £0.079 10 =£0.87 +0. 45 .24 =£0.038 8.8 +£0.074
WEC022 4.9 =£0.43 .58 =£0.085 12 =*£1.5 +0.38 .25 =£0.030 7.9 =£0.16
WEC023 5.4 =£0.38 .70 £0.10 13 £1.0 +0.43 .40 =£0.054 13 =£0.09%
WEC024 5.7 =£0.15 .56 £0.035 10 =£0.44 +0.091 .42 £0.010 10 =£0.15
WEC025 4.4 =£0.14 .56 £0.021 13 =£0.15 +0. 66 .38 £0.071 11 =£0.11
WEC026 7.4 =£0.52 .88 £0.14 12 *£1.4 +1.2 .55 £0.14 12 =£0.19
WEC027 5.7 =£0.57 .49 £0.11 8.4 =*1.1 +0.23 .30 =£0.020 8.8 =£0.011
WEC028 5.9 =£0.30 .41 *£0.049 7.0 =*£0.58 +0.13 .24 =£0.0088 8.3 =*£0.11
WEC029 5.4 =£0.11 .45 £0.0088 8.2 =£0.059 +0.43 .36 £0.038 10 =%£0.13
WEC030 5.3 =£0.14 .38 *£0.0088 7.2 =£0.072 +1.2 .50 =£0.17 14 =£0.10
WEC031 5.2 =£0.20 .73 *£0.066 14 =£0.75 +0. 46 .52 £0.054 12 %£0.067
WEC032 4.9 =£0.20 .43 £0.032 8.8 =*0.48 +0.62 .38 =£0.064 10 *0.064
WEC033 5.3 =£0.17 .46 £0.018 8.7 =*£0.37 +0.70 .44 =£0.067 9.2 =£0.038
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Year 2018 Year 2019
1D Fresh weight Dry weight Yield Fresh weight Dry weight Yield
() (g) (%) (g) (g) (%)

WEC034 5.6 =0.31 0.47 =£0.047 8.4 =£0.47 3.2 *0.54 .33 *+0.052 10 =*0.14
WEC035 5.1 =0.37 0.62 =0.066 12 £0.44 2.5 £0.29 .28 £0.035 11 =£0.26
WEC036 4.9 =0.37 0.45 =0.029 9.2 #£0.41 3.0 £0.13 .29 *£0.012 10 £0.11
WEC037 5.5 =£0.19 0.65 =0.033 12 £0.51 1.8 =£0.45 .20 £0.052 11 =*=0.16
WEC038 5.7 =£0.68 0.92 =+0.13 16 =£0.40 3.8 *£0.64 .40 £0.015 11 *=1.8

WEC039 5.9 =£0.59 0.75 =0.084 13 =*=0.19 3.9 =£0.61 .49 £0.079 13 +0.14
WEC040 5.9 =£0.21 1.2 =£0.094 20 £1.1 3.6 =£0.26 .70 £0.049 20 =£0.13
WEC041 6.5 =£0.63 1.0 =£0.20 16 £2.3 3.7 %£0.55 .53 £0.078 14 =£0.080
WEC042 5.3 =£0.43 0.91 =+0.082 17 =%£0.48 3.0 =£0.085 .51 =£0.012 17 *£0.11
WEC043 5.8 =£0.55 0.92 =*+0.073 16 =*=0.36 4.0 *£0.89 .63 =£0.14 16 =£0.13
WEC044 7.3 =£0.68 0.73 =*£0.11 10 *£0.84 4.7 *£1.0 .50 =£0.11 11 =£0.11
WEC045 5.9 =+0.34 1.1 =%=0.080 18 =*£0.75 3.1 £0.092 .55 +0.019 18 =£0.073
WECO46 4.7 =+0.12 0.73 £0.010 16 =*£0.51 2.5 £0.084 .34 +0.012 14 =£0.18
WEC047 5.8 =+0.74 0.64 =£0.094 11 =*£0.31 3.5 *£0.29 .39 +0.038 11 =*£0.18
WEC048 5.5 =£0.041 0.63 =0.078 11 *1.5 4.5 *£0.71 .44 +0.068 10 =£0.10
WEC049 5.7 =0.40 0.82 =£0.061 14 =%£0.19 3.3 £0.43 .45 +0.062 14 =£0.11
WEC050 5.9 =+0.33 0.83 =£0.047 14 =*=1.0 2.6 *£0.47 .27 *+0.050 10 =*£0.39
WECO51 5.8 =0.25 0.64 =£0.027 11 =%£0.019 2.9 *£0.33 .29 =+0.035 10 =*£0.26
WEC052 4.5 =0.14 0.96 =£0.032 21 *£0.61 2.3 *£0.13 .51 =*+0.032 22 +0.20
WEC053 5.0 =0.32 0.46 =£0.043 9.0 =*£0.26 3.7 *£0.59 .38 =+0.059 10 =£0.084
WEC054 5.6 =0.12 0.62 =£0.012 11 *0.11 2.7 *£0.64 .26 *+0.061 10 =*£0.18
WEC055 5.9 =+£0.22 0.44 =£0.0033 7.4 *£0.22 2.5 £0.22 .23 £0.020 9.4 £0.035
WEC056 5.6 =+0.22 0.58 =0.032 10 £0.90 2.2 £0.42 .19 +0.038 8.7 =£0.075
WEC057 5.2 =£0.40 0.45 =0.050 8.5 =£0.78 2.1 =%£0.33 .19 %£0.028 9.2 =£0.079
WEC058 5.1 =£0.39 0.50 =0.038 10 =£0.26 2.8 =£0.15 .30 *=0.013 10 =+0.13
WEC059 5.3 =£0.25 1.1 =0.051 21 *=0.64 3.2 £0.62 .67 =£0.13 21 =£0.042
WEC060 5.8 =£0.39 0.45 =+0.038 7.7 =£0.22 2.9 £0.24 .20 £0.017 7.1 =£0.020
WECO61 4.7 =£0.27 1.0 =*=£0.013 22 *£1.1 2.2 %£0.42 .54 =£0.10 25 *+0.15
WEC062 5.9 =£0.16 1.2 =%£0.023 21 *£0.25 2.2 %£0.30 .47 £0.067 21 *0.26
WEC063 5.4 =+0.32 1.0 =*£0.052 19 =*£0.17 3.0 £0.25 .48 +0.038 16 £0.086
WEC064 5.3 =£0.65 0.74 £0.12 14 *1.3 2.6 *£0.64 .40 +0.093 15 £0.32
WEC065 5.0 =+0.31 0.56 =£0.037 11 =*£0.12 3.0 *£0.26 .34 +0.029 11 =*£0.14
WEC066 5.4 =+0.43 0.72 =£0.067 13 *£1.2 2.7 =£0.46 .44 +0.085 16 =*£0.45
WEC067 5.3 =+0.17 0.51 =£0.070 10 *=1.1 2.5 £0.070 .27 +0.012 11 =*£0.25
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Year 2018 Year 2019
1D Fresh weight Dry weight Yield Fresh weight Dry weight Yield
() (g) (%) (g) (g) (%)

WEC068 5.5 =£0.074 0.52 =+0.015 10 =*0.18 2.5 *£0.28 .23 *+0.026 9.3 =£0.021
WEC069 5.0 =£0.27 0.58 =0.043 12 *£1.2 3.1 £0.30 .40  +0.035 13 £0.11
WECO70 5.7 =0.31 0.78 =0.071 14 =£0.89 2.7 £0.29 .33 £0.031 13 £0.31
WECO7L 4.9 =£0.30 0.75 =0.041 15 =£0.12 5.9 %£0.35 .71 £0.032 12 +0.19
WECO72 5.5 =£0.46 0.53 =0.084 10 =£0.80 3.4 *£0.75 .36 £=0.081 11 *=0.024
WECO73 5.5 =+£0.21 0.59 =0.027 11 %+0.89 2.9 =%£0.19 .21 £0.0058 7.3 =*£0.26
WECO74 5.5 =+£0.11 0.67 =0.028 12 +0.53 2.0 =£0.21 .19 %£0.029 10 =0.50
WEC075 5.8 =£0.29 0.65 0.0 11 #£0.60 3.1 =%£0.51 .30 =£0.055 10 #+0.13
WEC076 5.2 =£0.38 0.60 =0.022 12 £0.47 2.4 =£0.023 .30 =£0.0058 13 =£0.36
WEC077 6.2 =£0.31 0.72 =*£0.072 12 £0.91 3.5 *£0.18 .43 £0.018 12 =£0.15
WEC078 6.1 =£0.45 0.69 =0.13 11 £1.4 3.4 =%£0.37 .29 =£0.033 8.7 =£0.073
WECO79 5.5 =+0.12 0.74 =£0.038 13 *£0.39 2.8 £0.50 .43 +0.076 15 *£0.12
WECO80 5.3 =+0.62 0.87 =+0.13 16 =*0.55 4.3 *£0.59 .75 *+0.10 17 £0.041
WECO81 5.6 =+0.86 1.2 =%£0.20 21 £0.57 2.2 *£0.33 .36 *+0.056 16 =*£0.29
WEC082 5.4 =+0.35 0.92 =*+0.19 17 *£2.5 3.4 *£0.29 .54 +0.044 16 =£0.11
WEC083 6.9 =0.14 1.0 =*=0.038 15 *£0.72 3.1 *£0.29 .44 +0.039 15 =*£0.37
WEC084 5.9 =0.40 1.2 =*0.14 19 =%£0.99 4.4 £0.21 .67  +0.027 15 =*£0.16
WEC085 5.8 =0.22 0.98 =+0.11 17 *+1.3 4.1 =*£0.65 .61 =*+0.090 15 =*£0.16
WEC086 5.5 =0.41 0.98 =£0.068 18 =*£0.11 2.3 *£0.37 .36 +0.064 16 =*£0.43
WEC087 5.9 =0.50 1.2 =*0.14 20 *£0.61 3.4 =*£0.15 .61 =+0.025 18 =*£0.29
WEC088 6.2 =0.51 0.76 =£0.049 12 %£0.41 4.4 *£0.23 .27 *+0.015 6.2 £0.092
WEC089 5.5 =+0.38 0.32 =0.015 5.8 =*0.12 3.3 £0.88 .26 +0.072 7.9 £0.14
WEC090 6.4 =0.18 0.75 =0.048 12 *1.1 Wilt Wilt Wilt
WEC091 5.2 =£0.21 0.54 =0.079 10 *£1.1 2.7 %£0.50 .27 £0.049 10 =*=0.066
WEC092 7.2 =+£0.57 0.46 =0.028 6.5 =£0.40 3.2 *£0.12 .17 %£0.0058 5.4 =%0.10
WEC093 5.0 =£0.53 0.84 =+0.029 17 £1.4 2.4 =£0.075 .19 =£0.0067 7.8 =£0.069
WEC094 6.3 =£0.25 0.59 =+0.082 9.4 =*£1.1 2.6 £0.42 .22 *£0.036 8.5 =£0.063
WEC095 5.3 =£0.56 0.43 =+0.052 8.1 =*=£0.19 3.6 *£0.52 .23 *£0.032 6.3 =£0.068
WEC096 5.1 =£0.071 0.51 =%£0.020 10 £0.44 2.8 *£0.95 .25 =£0.083 8.9 =+£0.11
WEC097 7.1 =£1.01 0.65 =£0.084 9.2 =£0.30 3.6 £0.37 .32 +0.032 8.9 =£0.11
WEC098 5.4 =+0.41 0.52 #£0.031 10 %0.40 3.3 £0.32 .32 +0.035 9.8 =£0.14
WEC099 5.7 =£0.058 0.50 =+0.012 8.8 =*£0.19 3.4 £0.19 .28 +0.019 8.2 =£0.15
WEC100 5.7 =0.64 0.38 =£0.058 6.7 =+0.65 3.1 *£0.34 .24 +0.028 7.6 +0.12

yield (%)—dry weight/fresh weight X 100.
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#S7. FRaF7alL I a BT AAMhBIRNa ) VEREET —Z DN LS

Choline compounds Year Classification Distribution Variance
Average Non—normal -
S1 Non—normal
S2 Non—-normal
S3 Normality )
Region
S4 Normality
Asia Non-normal
Two—year average outside Asia Non—normal .
Spherical Normality
Shape Ovoid Non—normal -
Elongated Normality
Green Non—normal
Peel color White Normality -
Violet Non—-normal
Average Non—normal -
S1 Non-normal
S2 Non—-normal
S3 Normality )
ACh Region
S4 Normality
Asia Non—normal
Year 2018 outside Asia Non—-normal _
Spherical Normality
Shape Ovoid Non—normal -
Elongated Normality
Green Non—normal -
Peel color White Normality Homoscedastic
Violet Non—-normal -
Average Non—normal -
S1 Non—-normal
S2 Normality
Year 2019 S3 Non—normal R
Region
S4 Non—-normal
Asia Non—-normal
outside Asia Normality .
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Choline compounds Year Classification Distribution Variance
Spherical Non—normal
Shape Ovoid Non—-normal -
Elongated Non—normal
Green Non-normal -
Peel color White Normality Homoscedastic
Violet Non-normal -
Average Non—normal -
S1 Normality
S2 Non-normal
S3 Non-normal )
Region
S4 Non—normal
Asia Non-normal
Two-year average outside Asia Normality 7
Spherical Non—normal
Shape Ovoid Non—normal -
Elongated Non—normal
Green Non—normal
Choline Peel color White Normality -
Violet Non—normal
Average Non—normal -
S1 Non—normal
S2 Non—normal
S3 Normality .
Region
S4 Non-normal
Year 2018
Asia Non—normal
outside Asia Non-normal 7
Spherical Normality
Shape Ovoid Non—normal B

Elongated

Non—normal




Choline compounds Year Classification Distribution Variance

Green Non—-normal -
Peel color  White Normality Heteroscedastic
Violet Non-normal -
Average Non—normal -
S1 Normality
S2 Normality
S3 Non—-normal 7
Region
S4 Non—-normal
Asia Non—-normal
Year 2019 outside Asia Normality _
Spherical Non—normal
Shape Ovoid Non—normal -
Elongated Non—normal
Green Non-normal -
Peel color White Normality Heteroscedastic
Violet Non—-normal -

The distribution of the data was investigated using the Kolmogorov-Smirnov test. The homogeneity of variances
test was performed only on data that were normally distributed for both years (evaluated using Levene s test).

ACh: acetylcholine.
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#£S8., FRraFvalL g HOAhEaY U ERE (n=3)

ACh (mg/g DW) Choline (mg/g DW)

v Year 2018 Year 2019 Average Year 2018 Year 2019 2-year Average
WEC001 0.88 £0.080 0.60 £0.13 0.74*0.14 0.73 £0.038 1.5 %0.20 1.1 %+0.36
WEC002 3.5 %0.34 2.8 £0.56 3.1£0.35 0.66 £0.053 1.5 %0.084 1.1%0.43
WEC003 2.8 £0.068 2.2 +0.34 2.5%£0.32 0.65 £0.089 1.2 *0.11 1.0 £0.30
WEC004 1.5 +0.19 2.2 +0.43 1.8 £0.34 0.45 £0.024 1.1%£0.10 0.75 *£0.30
WEC005 2.4 %+0.10 0.65 £0.24 1.5 +0.88 0.87 #£0.036 2.4 £0.24 1.6 £0.75
WEC006 1.9 +£0.35 1.3 +0.067 1.6 £0.33 0.96 £0.065 2.1 *0.31 1.5 +0.56
WEC007 2.5 1+0.046 1.0 +0.12 1.8 +0.73 0.69 *£0.083 1.2 +0.11 1.0 *£0.27
WEC008 3.1£0.40 1.4 £0.10 2.3+0.87 0.82 *£0.028 1.7 +=0. 063 1.3 +0.44
WEC009 2.6 +0.41 0.89 £0.11 1.7+0.85 0.61 *£0.011 1.5 +0.072 1.1 %0.46
WEC010 2.4%0.10 1.3 £0.086 1.9 £0.53 0.54 £0.038 1.3 +0.088 0.94 £0. 40
WECO11 3.1%+0.30 1.5 +0.19 2.3%0.75  0.49 £0.095 1.4 £0.20 1.0 +0. 47
WEC012 2.2 %0.24 1.1 £0.30 1.7+0.56  0.42 +=0.039 1.9 =£0.30 1.1 %0.73
WECO013 2.7 %0.24 1.3 £0.31 2.0%x0.73 0.48 £0.027 2.1 =%£0.27 1.3 %£0.79
WECO14 2.7 %0.34 1.3 £0. 16 2.0%x0.70 0.47 =0.012 1.7 *£0.14 1.1 %0.60
WECO015 3.4 £0.45 2.6 £0.42 3.0%+0.40 0.48 £0.095 1.1 %£0.089 0.78 £0.30
WEC016 2.2 %0.27 2.0 £0.34 2.1%x0.06 0.44 =0.059 1.1=%£0.17 0.75 £0.31
WECO017 2.2 %0.20 1.8 £0.0567 2.0=*0.22 0.51 £0.033 1.0=*0.11 0.75 £0.24
WEC018 1.3£0.13 1.1 %£0.33 1.2£0.070 0.46 £0.013 1.0 =%£0.13 0.73 £0.27
WEC019 2.2 %0.34 1.9 £0.77 2.1%+0.13 0.61 £0.0029 1.7 *£0.16 1.2 +£0.56
WEC020 2.5 %0.47 0.70 £0.22 1.6 £0.90 0.82 £0.069 1.9 £0.19 1.4 +£0.55
WEC021 2.2 %0.084 1.4 £0.38 1.8 +0.38 0.74 =0.045 1.7 £0.34 1.2 £0.49
WEC022 2.6 £0.036 1.1 %£0.33 1.9 £0.76  0.99 £0.085 1.7 £0.22 1.3 £0.34
WEC023 2.9 +0.31 1.2 £0.30 2.1%£0.84 0.54 £0.024 0.92 £0.035 0.73 £0.19
WEC024 2.0%£0.36 0.82 £0.065 1.4 %+0.59 0.74 =0.091 1.1 %+0.049 0.91 £0. 17
WEC025 2.2 %0.34 2.0 *£0.18 2.1 %x0.15 0.57 #£0.027 0.73 £0.068 0.65 £0.077
WEC026 2.0%0.18 0.29 £0.080 1.2 +0.87 0.61 *£0.078 1.0 +0.072 0.81 £0.20
WEC027 2.2 %0.28 1.8 +0.40 2.0 x0.17 0.50 =0.060 0.63 £0.068 0.57 £0. 065
WEC028 1.7 +0.16 1.1 +0.24 1.4+£0.29 0.52 £0.048 1.0 +0.027 0.77 £0.24
WEC029 2.1 %0.051 0.72 £0.015 1.4+£0.68 0.46 +=0.041 0.94 £0.050 0.70 £0. 24
WEC030 1.8 £0.24 0.59 £0.0043 1.2 +0.58 0.64 +=0.015 1.6 £0.16 1.1 %0.50
WEC031 2.6 £0.32 1.9 £0.51 2.2%0.37 0.60 £0.058 1.8 £0.094 1.2 £0.58
WEC032 2.6 £0.27 1.0 £0.12 1.8 £0.77 0.44 +=0.030 1.4 +0.16 0.90 £0. 46
WEC033 2.0 %0.19 1.4 £0.34 1.7%0.34 0.43 £0.029 1.2 +0.016 0.79 £0. 36
WEC034 2.7=%0.11 1.9 £0.11 2.3+0.40 0.96 =0.0056 1.2 £0.033 1.1 %x0.14
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ACh (mg/g DW)

Choline (mg/g DW)

v Year 2018 Year 2019 Average Year 2018 Year 2019 2-year Average
WEC035 2.77%0.29 1.7 £0.12 2.2%+0.50 0.58 *=0.086 1.3 £0.050 1.0 *£0.39
WEC036 2.6 =£0.28 1.7 £0.57 2.1 %x0.41 0.48 +=0.0069 1.2 £0.045 0.82 £0.35
WEC037 3.3£0.30 3.2 £0.12 3.3%£0.055 0.34 £0.011 0.95 %=0.008 0.64 £0.30
WEC038 0.95 £0.09 0.93 £0.13 0.94 =0.0076 0.52 =0.028 1.0 £0.078 0.77 £0.24
WEC039 2.4 %£0.25 2.0 £0.19 2.2%£0.20 0.70 £0.037 1.1 %£0.051 0.91 £0.20
WEC040 2.5 £0.17 2.9 +£0.36 2.7£0.23 0.36 £0.029 0.92 +0.15 0.64 £0.28
WEC041 1.2 £0.24 0.88 £0.18 1.0 £0.17  0.57 £0.047 0.92 £0. 10 0.74 £0. 17
WEC042 2.1%£0.30 2.9 £0.80 2.5£0.43 0.28 £0.034 0.80 =0.10 0.54 £0.26
WEC043 2.7%x0.33 2.8 £0.20 2.7%0.067 0.38 £0.049 0.64 =0.082 0.51 £0.13
WEC044 1.8 £0.33 3.9 £0.43 2.9%1.1 0.44 £0.057 0.79 =0.035 0.61 =£0.18
WEC045 2.4 £0.25 2.9 +£0.44 2.7%0.24 0.52 £0.049 0.61 =0.051 0.57 =0. 048
WEC046 2.5 %0.19 1.0 £0.13 1.8 +0.75 0.67 =0.075 1.8 *=0.074 1.2 £0.54
WEC047 1.6 £0.12 1.3 £0.37 1.4%+0.13 0.63 =0.10 1.1 £0.011 0.89 £0.26
WEC048 3.1%0.064 1.6 £0.62 2.3%0.75 0.59 £0.037 2.1 =%0.29 1.3£0.74
WEC049 2.7 +0.44 3.0 £0.92 2.8 %£0.13 0.37 £0.026 0.86 =0.085 0.62 £0.24
WEC050 2.9 +0.13 2.8 £0.26 2.8 £0.044 0.46 £0.017 1.1 %=0.045 0.76 =0.31
WECO051 2.6 +£0.38 3.3 £0.60 2.9£0.33 0.47 £0.027 0.78 =0.047 0.62 £0.15
WEC052 2.1 2%0.092 1.2 +£0.37 1.7+0.45 0.67 £0.062 1.1 %£0.23 0.90 £0.23
WEC053 4.0 +£0.17 2.4 £0.51 3.2£0.79 0.84 £0.096 1.0 %=0.053 0.93 £0.084
WEC054 2.5 %0.23 2.8 £0.55 2.6 +0.15 0.46 =0.094 1.3 £0.12 0.89 £0.43
WECO055 2.4 1+0.13 1.3 =£0.28 1.9 £0.52  0.37 £0.033 0.88 £0.044 0.63 £0.25
WEC056 3.1 %0.28 2.3 £0.20 2.7%£0.41 0.64 £0.073 1.1 =%0.17 0.85 £0.22
WEC057 2.3 £0.080 0.60 £0.12 1.5 +0.87 0.47 =0.050 0.94 *=0.066 0.71 £0.23
WEC058 2.4%£0.29 2.2 £0.41 2.3£0.074 0.31 £0.087 0.87 =0.078 0.59 £0.28
WEC059 2.3+£0.18 2.6 £0.80 2.5£0.16  0.50 £0.042 0.62 =0.082 0.56 £0.064
WEC060 3.4 £0.36 3.5 +£0.52 3.4£0.024 0.47 £0.077 1.4 +0.18 1.0 £0.48
WEC061 2.2 %£0.10 2.0 £0.35 2.1£0.11 0.45 £0.028 0.62 =0.071 0.53 £0.089
WEC062 2.0 £0.26 1.7 £0.34 1.8 £0.16  0.35 #=0.031 0.73 =0.043 0.54 £0.19
WEC063 1.3 £0.055 1.0 £0. 14 1.1 %+0.14 0.50 =£0.043 1.9 £0.68 1.2 £0.69
WEC064 1.9 £0.37 1.3 £0.34 1.6 £0.31 0.50 £0.063 1.1 =£0.20 0.79 £0.28
WEC065 3.2 £0.090 1.8 £0.23 2.5£0.72 0.95 £0.066 0.87 =0.035 0.91 0. 043
WEC066 1.7 £0.21 0.56 £0. 16 1.1 +0.56 0.56 +0.11 1.3 £0.088 0.92 =0.36
WEC067 2.4%0.33 3.2*+1.0 2.8£0.37 0.51 £0.070 0.92 =0.024 0.71 £0.20
WEC068 2.8%£0.25 1.9 £0.39 2.31+0.43 0.67 =£0.060 1.1*£0.12 0.86 =£0.19
WEC069 1.7 £0.27 3.0 £0.53 2.3%£0.67 0.44 £0.037 0.79 =0.050 0.62 £0.17
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ACh (mg/g DW)

Choline (mg/g DW)

v Year 2018 Year 2019 Average Year 2018 Year 2019 2-year Average
WEC070 1.8 £0.21 2.2 %£0.23 2.0%£0.18 0.38 £0.034 0.80 %=0.053 0.59 £0.21
WECO071 2.0=x0.10 2.5 +0.25 2.3%£0.24 0.46 £0.025 0.84 =0.067 0.65 £0.19
WEC072 3.5 £0.048 3.2 +£0.33 3.4%£0.16 0.61 £0.046 1.2 %=0.059 0.90 £0.29
WEC073 1.6 £0. 15 1.2 £0.11 1.4%£0.22 0.53 £0.0563 1.5 %£0.18 1.0 £0.47
WEC074 3.1 £0.045 1.0 £0.25 2.0£1.0 0.53 £0.035 1.2 £0.17 0.87 £0.34
WEC075 2.2 £0.11 1.6 £0.42 1.9 £0.31 0.51 £0.041 0.84 £0.11 0.67 £0.17
WEC076 3.0 £0.41 2.1 £0.41 2.6 £0.45 0.73 £0.010 0.61 =0.054 0.67 £0.061
WEC077 3.3%0.34 2.6 £0.17 2.9£0.33 0.90 £0.017 0.60 =0.080 0.75 £0. 15
WEC078 3.0 £0.65 1.8 £0.58 2.4%£0.59 0.77 £0.066 1.4 =0.017 1.1%£0.33
WEC079 2.5 £0.23 1.4 £0.064 1.9 %£0.55 0.74 £0.13 1.5%£0.24 1.1%£0.37
WEC080 2.1%0.15 1.7 £0.13 1.9 +0.21 0.83 +£0.11 1.2 £0.12 1.0 £0. 20
WEC081 1.7 £0.17 1.8 £0.65 1.8 £0.043 0.60 =0.098 1.5 =£0.35 1.0 £0.43
WEC082 1.7 £0.10 1.4 £0. 36 1.6 £0.13  0.58 #0.054 1.0 £0.071 0.80 £0.22
WEC083 1.1%0.19 0.92 £0.31 1.0 £0.076 0.40 *=0.16  0.92 £0.24 0.66 =0.26
WEC084 1.3 £0.14 1.9 +£0.39 1.6 £0.29  0.25 =0.019 0.92 =0. 087 0.59 £0.34
WEC085 1.8 £0.061 1.6 +0.33 1.7%£0.10 0.52 =0.033 0.63 =0.048 0.57 £0.059
WEC086 2.6 £0.075 2.0 £0.12 2.3%£0.31 0.68 £0.044 0.76 =0.027 0.72 £0. 042
WEC087 2.1%£0.28 1.7 0. 12 1.9 £0.21 0.81 £0.083 0.82+0.019 0.81 £0.007
WEC088 1.5 £0.11 2.4 £0.25 1.9 +0.47 0.68 £0.016 1.1 £0.0024 0.90 =0.22
WEC089 2.6 £0.34 0.24 £0.040 1.4=*=1.2 0.49 £0.029 2.1 =*0.051 1.3 £0.78
WEC090 1.8 £0.084 Wilt - 0.52 £0.028 Wilt -
WEC091 2.2%0.24 0.56 £0.38 1.4£0.83 0.64 £0.10 2.4 £0.089 1.5 *=0. 86
WEC092 2.8 £0.62 0.72 £0.090 1.7 =*1.0 0.80 £0.13 2.0%£0.15 1.4 £0.61
WEC093 0.86 =£0.10 0.066 £0.021 0.46 =0.40 1.6 £0.049 1.4 =*0.16 1.5 £0.10
WEC094 2.9 %£0.27 2.5 +0.36 2.7%£0.21 1.2 £0.050 1.1 %0.087 1.2 £0.064
WEC095 1.9 £0.18 3.0 £0.073 2.5%*0.55 0.36 £0.052 1.8 +0.21 1.1£0.74
WEC096 1.7 £0.10 1.5 £0.33 1.6 £0.091 0.41 =0.033 1.1 %0.038 0.76 =£0.34
WEC097 2.7%x0.30 0.55 £0.11 1.6 1.1 0.41 £0.016 1.7 £0.28 1.0 £0.63
WEC098 1.7 £0.16 1.3 £0.43 1.5 *+0.19 0.79 +£0.12 1.2 =0.087 1.0 £0.18
WEC099 1.4 £0.14 1.2 £0.32 1.3 £0.069 0.44 =0.0056 1.7 £0.23 1.1£0.63
WEC100 2.5 %0.25 0.59 £0.22 1.6 £0.97 0.87 +0.20 2.1%0.028 1.5 £0.64
Average 2.3%0.013 1.7 £0.020 2.0=*0.056 0.59 =0.0035 1.2 =*0.010 0.91 £0.033

ACh: acetylcholine; DW: Dry weight.
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#S9. FARAOaTaL g lBID ACh Lol UAHERER (n=23)

Sum of ACh and choline (mg/100 g FW)

W Year 2018 Year 2019 2—year Average
WEC001 19 =£1.0 25 £4.2 22 *£2.5
WEC002 53 =*£4.1 45 =£6.7 49 =£3.9
WEC003 42 *+3.9 39 =£3.2 41 =£2.4
WEC004 16 =*1.5 23 £3.2 19 =%£2.2
WEC005 25 =£0.16 21 *2.4 23 1.4
WEC006 25 *£2.8 29 =£2.6 27 *£1.9
WEC007 35 *£1.5 19 £1.7 %k 27 *£3.7
WEC008 44 =*=1.6 30 *=1.5  *x 37 =£3.3
WEC009 38 =*£4.1 27T =£2.5 33 =£3.3
WEC010 32 =£0.62 23 *£0.50 *x 28 *£1.8
WECO11 38 =*£1.8 29 =£3.3 33 *£2.6
WEC012 32 =£3.4 38 =£2.5 35 *£2.4
WEC013 42 =*£5.9 40 =£5.3 41 =£3.6
WECO14 41 =*£7.1 23 =*£1.1 32 £5.3
WECO15 54 =*£15 50 =£6.9 52 +£7.5
WECO16 30 =£5.1 39 £4.9 34 +£3.7
WECO17 31 *£1.7 26 £1.7 29 *£1.6
WECO018 16 *1.6 27 =£6.1 22 *£3.7
WEC019 23 £1.9 27 £4.3 26 2.3
WEC020 44 =£4.8 31 *4.1 38 =£4.0
WEC021 30 £2.3 27 =£6.3 29 =£3.1
WEC022 43 =*6.5 22 E£4.7 33 *£6.0
WEC023 44 *£2.9 28 4.0 % 36 £4.1
WEC024 27 =£5.5 19 =£0.81 23 =£3.1
WEC025 36 £5.0 30 =£1.8 33 *£2.7
WEC026 31 =£5.7 15 *£0.85 =* 23 *£4.5
WEC027 22 =*1.1 22 =£4.0 22 *£1.9
WEC028 15 =£0.43 17 £2.1 16 *=1.1
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Sum of ACh and choline (mg/100 g FW)

P Year 2018 Year 2019 2—-year Average
WEC029 21 =£0.65 16 £0.82 % 18 =*£1.2
WEC030 17 *1.5 31 *2.0  *x 24 =£3.3
WEC031 44 =*6.4 43 *£4.9 43 =£3.6
WEC032 27 *£4.1 24 =£1.2 25 £2.0
WEC033 21 =*£1.1 23 =£3.3 22 *£1.6
WEC034 31 =%£0.93 33 =*£1.4 32 £0.84
WEC035 39 £4.0 35 £2.7 37 £2.4
WEC036 28 =£3.1 28 =£6.3 28 =*£3.1
WEC037 44 4.5 45 =*£1.5 44 =£2.1
WEC038 24 £2.4 21 =£1.3 22 *£1.4
WEC039 39 £3.2 39 £2.6 39 *£1.8
WEC040 56 *£3.5 75 =*11 66 +6.6
WEC041 27 =£3.1 26 £2.7 26 *=1.9
WEC042 41 =£6.2 64 =16 53 9.2
WEC043 48 =£5.2 54 4.3 51 =£3.3
WEC044 23 =£5.0 51 =*£3.8 % 37 *£6.9
WEC045 52 %£2.0 63 =£7.3 57 =£4.2
WEC046 50 =£3.7 38 £2.7 44 =£3.4
WEC047 24 =£2.3 28 =£4.3 26 *£2.3
WEC048 42 *+4.5 36 =£8.8 39 *£4.6
WEC049 44 =*£5.4 52 =£13 48 =£6.7
WEC050 47 *£3.0 40 =£4.4 43 =£2.9
WEC051 34 £4.3 41 =£7.1 37 £4.0
WEC052 59 *£2.6 53 =£13 56 *£6.1
WEC053 44 *+1.7 36 =£5.5 40 =£3.1
WEC054 33 *£3.4 40 =£5.0 36 *£3.2
WEC055 20 *=1.7 21 =£2.5 21 *£1.3
WEC056 40 *+6.6 30 £3.2 35 £4.0
WECO057 24 *£2.1 14 =£0.98 = 19 £2.4
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Sum of ACh and choline (mg/100 g FW)

P Year 2018 Year 2019 2—-year Average
WEC058 26 4.4 32 =£4.0 29 =£3.0
WEC059 58 =£2.8 67 =£18 63 =£8.4
WEC060 30 *£2.8 35 =£3.6 32 *£2.3
WEC061 58 =*£2.9 64 =£9.7 61 =£4.7
WEC062 48 =*6.1 51 =£7.9 49 =£4.5
WEC063 33 =£0.53 46 =*£13 39 =£6.4
WEC064 35 £8.7 37 =£6.9 36 £5.0
WEC065 47 *1.2 30 £3.3 k% 38 £4.0
WEC066 29 £2.0 30 £2.9 30 £1.6
WEC067 28 =*6.2 44 =*11 36 *£6.8
WEC068 33 *£3.4 27 £3.7 30 £2.6
WEC069 24 £2.7 48 =£7.3 % 36 £6.4
WECO070 30 £2.5 37 £2.3 34 *£2.2
WECO071 38 *£1.5 41 =*£2.9 40 =*=1.6
WECO072 39 *£3.9 47 =*3.3 43 +2.8
WECO073 24 =£3.4 19 =%£2.0 22 £2.0
WEC074 44 *2.2 21 *x2.5 k% 32 =£5.5
WECO075 31 *£2.9 24 =£4.3 27 *£2.8
WECO076 44 =+5.7 35 =£6.6 40 =£4.4
WECO77 48 4.8 40 =£2.2 44 =£3.0
WECO078 41 =*£9.2 28 =£5.1 35 =£5.5
WEC079 44 =*£6.0 43 *£3.6 43 =£3.1
WEC080 48 =*+4.5 51 =£2.9 49 =£2.5
WEC081 50 =£4.2 53 =£16 51 =*£7.3
WEC082 38 =£5.3 40 =£6.9 39 +£3.9
WEC083 22 *£2.8 27 =£7.3 24 +£3.7
WEC084 29 *=1.7 42 =£6.4 36 4.1
WEC085 39 3.6 34 =£5.8 37 +£3.3
WEC086 59 +£2.3 44 *£0.80 s** 51 =£3.5
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Sum of ACh and choline (mg/100 g FW)

P Year 2018 Year 2019 2—-year Average
WEC087 57 =£8.9 44 £2.5 51 =£5.0
WECO088 27 *£1.0 22 1.2 % 24 =£1.3
WEC089 18 *=1.6 18 =£0.51 18 =*£0.74
WEC090 28 =£3.3 Wilt
WEC091 30 =*6.1 29 =£4.4 30 *£3.4
WEC092 23 4.6 15 *£1.5 19 =x2.8
WEC093 43 *£3.9 12 £1.1 =k 27T *£7.2
WEC094 39 £4.0 31 =£2.5 35 *£2.8
WEC095 18 =£1.3 31 £1.2  =*xk 25 *£2.8
WEC096 21 *£1.3 23 =£3.5 22 *£1.7
WEC097 28 2.0 20 £3.7 24 *£2.7
WEC098 24 E£1.7 24 4.8 24 =£2.3
WEC099 16 *£1.6 24 *4.9 20 £3.0
WEC100 23 £4.9 21 *1.7 22 2.4

Accession Average 36 *£0.74 34 =£0.88 34 =£0.57

* p < 0.05, #*k p < 0.01 versus the content in 2018, evaluated using Student’ s t—test
(homoscedasticity), and Welch’ s z-test (heteroscedasticity). # p < 0.05, ## p < 0.01 versus the

content in 2018, evaluated using Mann-Whitney s U/ test. ACh: acetylcholine; FW: fresh weight.
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