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1. S Hries o BREHRI

WFgediE v v 2 —CEFERNANOFIAF IR LT, 2—F =0 FIAEAS THIE{TI 2 &) ROMK
FEOHT - Rl (v AT D, IR EB v 2 — 22y IR0 EITH 2 &) O% — e 2 &4t
LT3, 2021 FEEOEFE LT ICRT, GEHIMA X 2020 55 D EiK),

(1) N2 —F =77

PRt (%) A ERIVEIEE ' FIRREE | FRB)RERE [RERT]
R
1 NMR(AVANCE III NanoBay400) 2009 | 1940(1331) 50(37) 864(672)
2 NMR(AVANCE III 500) 2009 | 1095(1076) 50(45) 2391(2166)
3 GC-TCD(GC-2014AT) 2010 0(0) 0(0) 0(0)
4 ESR(JES-RE3X) 2004 e [ e
5 AFvru=t 277 7(1CS-1600) 2009 104(76) 17(11) 678(582)
6 GC-MS(GCMS-QP2010 PLUS) 2008 37(3) 5(2) 214(55)
7 GC-FID(GC-2010) 2006 e [ e
8 HPLC(LC-20AD) 2006 144(161) 24(24) 1549(1712)
9 | LC-MS/MS(LC-20AD XR+Quattro micro) 2008 139(147) 15(23) 140(186)
10 LC-MS/MS(nanoACQUITY+Synapt) *1 2016 9(36) 2(8) 9(25)
11 JE WS EEEH(Z-2010) 2008 8(12) 2(4) 19(32)
12 KE S HTEFH(QuAAtro) *1 2005 T [ T
13 o FRHIE ¥ (TC256, TC7401) 2004 0(0) 0(0) 0(0)
14 Ge PG HI 25 (GCW4023) 2004 0(30) 0(4) 0(2592)
15 Ge 8 &M H %7 (BE2825) 2010 7(24) 1(3) 113(816)
Wik vFL—vavhvvi—
16 (Tri-Carb2910TR) 2008 16(32) 2(3) 282(514)
17 FY a4 71 & a—7(VHX-7000) 2020 117(110) 30(23) 263(166)
18 3D L — ¥ — R (VK-9710) 2009 456(279) 26(25) 483(247)
19 ERR 7 10— 7 (E-SWEEP) 2010 18(3) 3(2) 78(5)
20| =4 2w7L—1}Y—%—(SH-9000 Lab) 2010 382(445) 10(4) 50(291)
21 T AR EEE (Gel Doc™ XR+) 2009 66(111) 3(3) 14(19)
22 7 Fu v 7(NanoDrop One) 2017 95(72) 6(5) 42(22)
23 | NC JuFE/HHiEEE (SUMIGRAPH NC-220F) 2007 34(42) 14(11) 219(249)
23 CHN JtHR o hrkE (JM11) 2015 31(11) 7(6) 187(66)
24 KEIHTEH(AACS TI) 2004 14(17) 8(6) 63(149)
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PRt (%) i; ERIVEIEE ' FIRREE | FRIB)RERE [RERT]
25 At BB K R E 2 E (MA-3000) 2010 16(15) 1(1) 138(184)
26 AL - AT (V-660) 2010 242(169) 19(15) 86(68)
27 figdeEt(P-1010) 2005 45(18) 14(6) 39(12)
28 TOC HTOC-L CPH) 2016 34(54) 6(7) 209(343)
29 k43EH(MOC 63u) 2017 2(2) 1(1) 6(6)
30 ICP 25 W48 (7700X) 2010 47(35) 12(8) 153(159)
31 ICP &4 i ¥ (ICPE-9000) 2007 68(47) 19(13) 355(289)
32 Hu ) — A —x—(CA-4A]) 2009 5(0) 1(0) 31(0)
33 SEM-EDS(TM3030) 2013 374(408) 65(57) 792(749)
34 X BT SRS (XGT-7200) 2013 24(25) 4(9) 65(203)
35 A E ITRCEROE X BT 2013 63(57) 18(16) 114(99)
(EDX-8000)
36 | BRHINEDE X BT EiE (ZSX-Primus IT) | 2013 42(18) 11(3) 366(329)
37 RO EEEH(FT/IR-6100) 2009 512(268) 47(41) 291(185)
38 BRULFHIELEE (ALS Model621E) 2016 12(0) 2(0) 17(0)
39 FAR X #EH7E (RINT ULTIMA/PC) 2004 371(176) 42(29) 767(278)
40 | CCD Hiffdh X #&E T 2E1E (Saturn724+) 2009 66(51) 7(7) 395(321)
" 1P Btk X A T e i 2000 5(0) 2(0) 15300)
(R-AXIS RAPID II)
42 | B\HTEEE TG-DTA(TG-DTA8122H/24SL) | 2017 99(52) 14(10) 461(244)
43 {5 AT 26 (FLA9500) 2011 27(44) 1(2) 744(1056)
*1 12021 FERICHEHT
(2) fgEsbr (£H)
i L i L
fdy st sTT 6(0) ;1;:; \ﬁg; 10)
LC-MS-MS(Q-TOF) 0(6) AT IR 1(0)
NC JeH I E 2(2) B X BRIl T REE 0(2)
KB SHTEE 4(3) CCD By X SRS AT 2 4(2)
ICP B & HrikE 2(2) IP B X A ST 4 1(0)
ICP For ki 3(5) B\ ir%éE TG-DTA 0(1)

SEM-EDS 0(1)
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(3) 45k —F =4

PER &
SEM-EDS 1(2)
(4) =t (90
PdR & PdR &
LC-MS/MS(TQD) 3(0) Wik vFL—vavhy v x— 1(1)
y BB 0(1) HARE X SR E (CCD) 4(3)

2. PAEFESEOFHICE T 5 LK O HTEEER
WHgeifii e v 2 —CRBABEIHRO B L LT, FAEEREFOMH W CHAKGE 2AM S 2 5613,
Z OFAE % fFR L T 5, 2021 FEOEREZ AT ICR T,

s FHE 4 il
R RanbRERE Y SEBR 1 NMR(400MHz), 7oAy IER
A ALY SRR NMR(400MHz), AR RERT

3. HTHLE AR

2021 SEFEICHT 72 1A L -8R % LU ICHE T %,

(1) svsr~frunra—7 HATROFL VY X—3
RO E S 2 b REMICHIA ST Wz2s, BT (VHX-
1000, ¥ —x v R) DHEEERIOBIELL A — A —FF—PETICXY
LEE DN & 72 o 72728, 2020 AR (VHX-7000, ¥ —=
VR) DEHEIT o2, D%, 2021 I H A T UL v R—Z
DEH %17 o7 (VHX-7100 fh, ¥ —x v 2), ZHIC X b, BEEMEE
JE - T - ESRULBRERE S D1, 0~6000 fi5 T DRI f N H B2 R
BE. 4K TE 2 X51Ch Y, Bh ARSI OILK
SN oI LRI NS,

(2) Wik v~ 277 7ERHE
BATHERS (nanoACQUITY +Synapt, Waters) 25Z#7{L L T\ 72728,
HIEFHEHOERIRIC L Y HH % 1T > 72 (Vanquish UHPLC, Ultimate
3000 RSLCnano (LC #) , Orbitrap Exploris 240 (MS &) , Thermo
Fisher Scientific), BIfTHEERICH~C X 0 @orfdae oK% 2 B &5y
MEITICLNTELZD, AXFBIVRA - TRTHIZADLS
ol coEMAMGFEI NG,
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(3) KESEE (BB IHTEE)

TPEDTHIE AR A e ARE T ld, R D W ICKE /et (BBl
SFTEEE) BRI N TS, BTHEE (QuAAtro, E—T 7 v 7)
WFEAD D 20 RS ARE L Tl 0, MFEOSEFEIC X Y LEE 23 R
Tho7zZ eh b, BHEIT-72 (QuAAtro39, v —x 7 v 7), B

FPHEE I ORI T IRAS L DN < 7o 7o 7200 (I C 2 2 WU

KRS X CHETE 2 X 51ck ., E1om EsffEE 2,

72, 28144 (AACSII, v—x A5y 27) AL WS,
MK D3 h . X0 EEECH 3 WJIIKED S A[RETH 5,

4. BRI 27 4

2016 SEEIC, SRR AE O feintf e R IR (e v A7 2 BATR T n 7' F L) Ic
RIRI N7z & o T, FRENO A THAI LTt o 22 it GERlER) %2175 7
nY s MICEEL TS, 2021 FEICE T 2IEBMEICOWT, LTIRRT,

(1) HEABSERY —% v 7270 —7 OUKR, &, 50k, PR, A1)

SR OB B 5 Rk e A L ERERE L 2 GELED, EAHEIRUTOMY,

- Bt Y X 7 L o R I OMERS EHE 0 SR E
s BE bt —Fv 77 VT 44y F7—2 (OoPNet) DEREFHEH OFET

—TECH ¥ I o izt

<A 3R Tt se R L ARE R (27 7 7 v ) TARESESIR 7 v 77 1) | ~DHIE
- TR G S Bk H S N B S E B R ER 1 £ 5 FEREF AL
- IR SR BRI R D SUE R D E K

(2) HAEGEHEZEES (FF (RER). /URIRC #RL R
SEFAb R SR R O RRER OB PR G IC B S 2 W 2T o 72 GE3 WD), F/Aai@Eld AT osd

DO

- SR 0 &8 (10 B)

- SR OB SR (6 H)

-SSRSO WIE 6 5)

 FRERRAEDMRA 3 B 0T TR I 1% 2 S B RR O BRI B 3 2 B o — Rl

X RK
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HoBEMZ{ToTwb, 7L WEEM X5 L CRISZEA L, HEF - HEEWHEH I L TWw 1L
2 (R - BEARALRY) ZBEEEHEL VLS,

1. F—4CcR3{LEYEEE

31.58%

HE - EmEHREE

13 &b/m
FALTWIEEK
a—H—ID FITH #3660 1D
RELTWSEY DI 49 1%
FERKROAEZFTH %9 34,840 &
EWNICEWIY F7=-
FENCELOYERE
FEEIN/ZHEDHK
3.85%  0.01%
0200 5.63%
5.57% — g\
21.80%

#34,8404

25.36%

J

2.98%

MEREEEE ID FITH 204 1D
E?W%@% FEEH 06 A
GERIEZRD =)

RELTLWEMEDEK 321 #BE
BEH A BREFRH 500 7

B E PRt A& AR
BEFE - HEFHARE
B

B EXE - BERHER - MERR

W ITEH

W REE

B AFEYERRE 22—

W EBHNHE/ 0z bR —
Zofh (HAERERE Y 2— - ABE)
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1. 3RS

WrgesfiE+ v 2 —<ld CRIS ZHIH L <. (L& L PRTR fEONRTH 25 1 MIEE(LFWHE 4
Mk - PEHE - BEE 2R L Tw o, WEFE, ST EREZBR 2WHE IR D o7,

3 1. 2021 EJZE 0 F %7 PRTR 3408 0 FEREUKE (A7 : kg)

Ben s L E 4 TR M B e B
13 TEb=FI 114.41 16.38 1000 kg XA |
80 FrLrv 13.80 179.97 ”

127 ZA=0= 5 VI VA 90.11 10 kg AT %

186 S/ A=R=0 % 8 10 kg AT 10 kg AT 7

392 J =L ~F Y v 143.56 10 kg LA 7

411 FAMLTATE R 10 kg AT 181.72 500 kg LA |

2. FBELDREEE

PR £ v 2 —Cld, B DIRAERILY e - ALAE - BERLEEEE 2 & TEET AREGHE

2| %ZFfEL Twiz23, COVID-19

AT

X WML L 72, 2 ofb Y, BREDE KRS

W XV F7NE - TR OFTHEZHC &3 TE 72, KEL LR IZ PO 253/ L 72 HI4E 0 f%E
Kb, oD TH ZEATE 2 XA\,

* 2. imHAbAfEFE
W St H 2l NEL
TN IR 5 TH & 2 WS
_ . . 21/6/28 N s
BEAMR (AY =—vmy 2 - 72 * v 7~ v PG 15 A
Y oXY)
TAEER FD (LAEER 2 S ifckiE T
AL ~F I TIXIC 6/23 STV P S PN V) 4N
DN T~)
TAFEREB I 5 R A BH _
e CHRRE) ML TR A Ak 20N
2 _ 20—
Z Ot fE Rl F = ElSS W - VT A& A LEHE %
& &f 116 A

i SbE DR PN BRI v v X —F — L=V 25,

GG

http://ircl.lab.u-ryukyu.ac.jp/?page_id=455

ROFHEERE

http://ircl.lab.u-ryukyu.ac.jp/?page_id=669
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3. Z DOfh DB A

3.1 AEHAFNHE - Y 22— i

e+ v 2 —cld, AEHEEY 2 — 2 - RS (2016~2018 4RJE) ZHBKIC Y 22— X fhs)
PA L OEERIED 7=, 2021 FEFE I3 H VI FPHOFA CARERIE O BT LT, &5 - %
E b ORERIUNILZ AT L. A5 1075 AOARERIE A I L 72, F 72 Z DI, @EICED 72 A EEA
e T) 2 —REELITo 7/, K 312021 FEOAEAFMEARITOEMEZ, K4 iIcInFETDY
2—REBMERT

SEHELEY F LA

OFERBRORSE @OV X MRS OREDVDEE \DEEOHAA
@%4 bo
Fir - ER «foto.htm/» QRELXET
) 2 — X/
s J) YA b JEpp—
HEE v -
o BLTWBA
AN

-VA-REEFOHAEY Rk

- Y mWL A DERESE

- HF300~500148 =

- URL: http://w3.u-ryukyu.ac.jp/yakuhin/gakunaidocs/joto.html|
(FHBRTE)

B2 Yaz—2fffrd 404 2-VK

* 3. ANEEAFLBEAT O E R

ZAHER IS 5 &)=
ZAHF L 18 fiff 7%
ZATAEL 1075 4
JFEELIR Y B AR 692 A
Y 2 — RFAARE 136 &
) 2 — RBEERAR 247 4
(2021 4£ 3 HK)
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1. 3RS

K4 ) 21— AEH

2021 45 2020 £ 2019 4 &l
(2016 FE~)
) 2 — 2O ELE DK 6 fff7E 7 TR 5HFEE | 6 IFFEE (&)
Y 2 — 2 fif e D SR AL 45 A 170 & 78 K 45 A& (F#0)
Y 2 — 2 L 72 3 SEARK 1A 8 A 1A 2310 &
Y 2 — RS 6 TR 5 5 78R DX 39
) 2 — REMFREF DI 16 fffFe = 18 fffge = 12 fffge = D~ 86
Y 2 — 2 fEfiAR (E D) 1060 74 960 7 364 & D 6464 7
Y 23— R5ETAREL 295 7 271 & 115 4 D~ 1588 A%
EE I N-HHED . . . .
& R (BED) 110 AFIMHY | 150 HFIFEY | 25 HFIHY 605 J7 F1HH %4

2017 55 2021 FFER T CHAERB v v 2 —CTiTo 72 ) 2= AN FEHEDO R %, Google Charts!
DY v ¥ —[X (Sankey diagram) TF & ®7-, WMLy X — %l L <, &J5OPe%#Ex TREHEE
B 2—RINZZLERLTND,

HEZH (RD%E)
HEE (HT)

_ IE8 (FRLT EZE (RD%E)
BEE (HRdiT)

Zofth (FDE)
TOM (HLT)

BEZ5 - EZHRH - Bl (RD7)

EZE - E?H%ﬂ - ﬁﬁ (ﬁﬂﬂ?ﬂ) ey (‘;0"5)

BESE (FHi7T) T8 (#DE)
BRELEYERT > 5 — (HH7T) BEFLEYAT > 5— (RD%)

B3 Y a—2FEofh (FvF—K)

1 Google Developers, “Google Charts”, https://developers-dot-devsite-v2-prod.appspot.com/chart
/interactive/docs gallery/sankey, 2022-5-30 &
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3.2 BYIARE - T2 BHEBBETE - LEF v v 2BEEEICET 3 L2YENE

FRERRE CIIBITE R EER & T I TIREBE TR 2 THA, B L KEmbi a2 2 ERF v v o<
ADBELFRERZTNETNED LN T WD,

2021 FEEED TN T CICHI &M E . RUEE L EREEHOBIRE L EHE L, 2o THIchr 21
PIESRICHL Y MA C & 72, BEARTROFAECEMAG 7o &~ DK, RNEA EYE O M- U
D75 &% USSR L 72, GHEIRY TR RIS - BisHE 2 ED 2 72010 b, 2K 5 720 R I 2R
EONEAEKOBIICHVHATH DX D L9, SHBRIDLELRE X 2T E2EDZ 0,

HEWTFENRR D Hehf & LA EBIR OERIHI O 2 £ (FHIRIE)

http://w3.u-ryukyu.ac.jp/vakuhin/gakunaidocs/misc/houki/houki-tatekae.html

3.3 BEKEMLEMEEEY — % v 7V — T DIEE)

RAEDOYKERR ALY E O % X 5 72 BN K EEATUERR ABREG - i~ A AV P&
BaLEYEERGMHRSO TIC, 2021 £, [HEKRWMLEYEER T - v 7o —7 (7 —F v
7N —T7R WIEHEEREE BRI WERD) | SERE S, RER e v 2 -2 b FB E L OEH
EEWBSIMLTee R —F v 770 —7%, BET 2HECY = 2 T AFORE - SUEREOFK %
HlnIc 5| 2 45 2 EE) 2 Mk L. 2022 4Er 2P o L E B o I 2 BiS T,

SCE ¢

15



11 WS

BISR L ER

2021 EEOFRIEINEBIINVEEE L M L2000, #BEEEE o7 2019 FE XD L5
1000 kg 75 < 755 724

10,000

9,000 8749

2080 7726
7624
8,000 7355
7,000 6532 6571
5894
6,000 5737
4952 5120

5,000
4,000 | 3488
3,000
2,000
1,000

0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 (FE)

B 1. BEAREINSERR

BEREINE (kg)

2021 FEOHKEETIZFLVLT AT R, 72kl ABELEHEnrs,
CHICHTERBEHEEHTIEIH 22, TKRKICFOTEHRT EBE~ELELL 2 28005 5,

1. PR R

-~ FLHEfE
Bk H 4 5 6 7 8 9 10 11 12 1 2 3
[mg/L]
RALVLTATE R 1.0 (1 0.01]0.01|0.01|0.01 | ND|ND | ND |0.01|0.04|0.01| ND | 0.01
VAR5 V7VN 0.06 || ND | 0.02|0.01| 0.01 [ND|0.01]0.01| ND | ND | ND | ND | ND
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RI hE%

2021 O FEEE LT ICR T,

K 1. LHAIZHEE

. B
AT 4
o sl 0
o T B
T 2
%@fﬂ! ____%ﬁfj_ai___________________()_ ______________
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