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DNT A% FODFE LI FARDIBEELPB TEZ, L2l EL ORK
SRRV TRES o [ EAMNEFE (pH JIECEICHERNE) 2175 2 &2
THOERTHLH - T,

— 5, BEROSHTHA SR TV ERFRXLEHTHSE RQ 7L v
2AEE (BHE3) LW0WIb0onH 5, ZHIEBEEMFEHEASH ORAE T
#) T 19934 (Epk 54F) ORI NTWALME I AT L TH D,
e, ZJ7va—2offi, ~7xT UL, HE, TAaLE B, TLZ S
VIR EORRAICE RIS T 2RBRE LT HWTEAKICS Y, 2 EEO
B A A —F (LED) Jeliz RIS % ORI 32 2 & THRMS
BEZBEMEATILOTHDS, HS5ICRQ 7Ly 7 REBEBOMEIZHO W T
W, ABENB0HEBOFEBENRBRELTIRILENANTWND, ZDEED
WEOEMF & L TIT LHED 3ICK D HERBANOEEREM b 0 %EH
Vo, BV T ADOPEIZOWVWTORIN DD, MRS 85 (2 K D KB
B POEEA T EEREREFICEEST BRESTH TOREN VL
DONHBHLIND,

AKX TIHEZD RQ 7v v 2EELZPNT, BElhom@, 71ra—
A, TNEIVBOBERG AN EIT > TELHRICONVTIHERD,

EHMBEICBT2EMARENEBECH-T2Z 06, TTIETTHO MK
AN ED TN ZEICLE, SHICTHEHTOERIE W DTN,

ZOEBOFHAMEICONTHE LI,
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e

B3 RAZL vy REBEDSHE
(A HEES. EROWRE KA. $30%. 62, pp.293 (2013%5) &£ Y3IH)
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#®5 RITLYIREE - HIE
A

Zl19%x8x2cm
2|275¢g
| SEEOSIER

| 4LED (green/red) 2%RAR
RIBE48EM4 K

BlEL Y| 4—90%rel. remission
* F ¥ E|0.5%rel. remission

£ 8 iR E|5—40°C

£ ) 2 |9 0%LLTF

(BH . fIMESES, BEHOR L BT, $39%, 685, pp. 293 (20135F) L Y5IH)
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(2) Jiik
OF N

ks o RQ #fe7 2 b (BA bRtk MEHPH 3~60mg, L) %
fEH L7,

X 23 2R L7280, SldEmiRt i LISk E @YY 7L, ]
FEIEM No.2 THRIEW L b2 HE L, sWRIRIFZ A A4 > KIZ Tl
HAR (500~2,000 {5, M EMRRZBEMMBICARD LHCHR) Licbo
CARBRE L SPMRER L. ABREZIE LR RAKSERER> THr 6,
HHT300H%, WEEERQZ Ly 7 RICTHAER L, (EHEM
KANEBRCBWTIHERBBEROLBIT RS FAFOAHARBIEFICTERL
=)

RQ7ZV vy 7 ZADEBEOHEIZIRDOLEY THLH, MIOICAKEKEOEIRZ A
NERAN—a—FCTKRET 2, RICEMAREKIC RQILMET 2 MikAE 3
BHEEL ROV HL TR R 2 WS, TIZHEEKREE T 300 BIRFF L.
RQ7Vy 7 REBEBICHIT DL BEMIZEELE RTINS (mg /L ER),
COBTFICHNEEZEE L, mg/ 100mL ®HALIZTERLT,

HBEOPWEIZB W T RO HiEE LT BEEILIF—Fy M L-ABIE
(XS IK A Z—F > aF ) HPLCEEIR X M T A& K58 B

R BRI TIT - 72,

@7 na—=A

RQ 7 v=a—2x7 2~ (BAHfFHRANSH, WEFM 1~100mg L) %
fEH L7,

Yo VG ETO S RERCE M A RERZRE L7z, kICE AR
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D&k #No. 2

R TEBT 5 2500~ 2, 000 = Bt A 7
(15 IEERE) VIKTHR. FRHGARK

ERETD

RiGH RIG#

@RAZ Ly R QKpZERERY RIGEED
BIziEHBIET S ZLEE - 3008 GES)
JI)La—2=x : 60§

K23 RQIZLYIRIZEDE R AEFLEE. JI)La—R)
(&H - IMEES, EHOWEEEM., $39%, 65, pp. 293 (20134F) L Y5IHE)
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BWiRICRQ 7 va—2A7 2 bk 16 BRR L, Y HL TS Kmae &
B5, IZ60MHRFL, RQ 7Ly 7 REFEICHNT D&, BEWIZEIMED
Erahnsd (mg/ LETR), TOHMFITHANREEZHEL., g¢//100mL O H
iz TERR LT,

BanotrelLTors7ra—2g3BERENR7La—RX CIOIT A F Wako

i (ot TRRASHE) . Bk &1 Y £ FLEICTT - 7,

@7 H I

Yo 7RG ETO L RKRICENARERZFHY L2, BAERHAE
FFEZHOWTIEHK 24 1R Lz, TOE MK %20 A 4 > KIZT 100mL A
A7 T A AT H00fF IR L 72 (it 0.2mL & i 4 4 > /K T 100mL),
— 5. KIGARAEICOWTIEROELHSIZCHEH LI, 7/ nF=zv s THLH
SUBHNORE A B, C. DERENICHIEE O Y EEEK (pH8) %
3.56mL ¥ oMz, Brrof THlEZL LSEMLLZ, RICHFE 10mm X &
90mm O H T AREBRE 1T, WIKIKIEIC/AR>72 A, B, C, DOoREZIATH
Z03mL ¥ OS> AN BEICHARLEEBBY 712 0.1mLIN2 K< EAR.
B0 CTEIR=|IZ AN 30 o MfHE L,

30 e, MBI oIS AR L, FHOMEE L (BAER.,
Bih) O—=|IZWLANTL, &9 —FORIZIZT T 7 & LTHA ALK
L ATz,

RQ 7Ly 27X ZFZ72102zHEL. ffEBOEMHAY v b (3 KL/ —
a—R) ZTTPORE#Z, BFLrofiletrzd@Eicty FL, 57 %
DAL —FRZ 2 1R LI, bB#%, STeazlTA4EITELOME Z i

BANERATE, STEE2HOBFBEAF— IR 2 1M LE, BIZ5H
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—— F ==
DA~DEFNREFIADREIZE QA~DENFIADBKZE0. LT D

##3.5mL3oMNZA S HERE (10mmx 90mm) ITAN 5D
JE R
=I
BEHORIRY > TILE0. InLFML. (R R

30°C x 30MRE

K24 RQILYIRIZKDE MO AE (T ILEIUER)
(B# . fImEFEEL, #HOE L HMT. F44%E, 65, pp. 363 (20184%F) L YSIA)
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%, REMORBENRRIND, 2O HIZTHIEEZIED -,

B, BEFoMr s L LT HPLC & (& HIAnNA T 7 A = R
L-8900, MIEH XK : KA FTITR_R L= b FU k) LEEHEXy ME (Y~
PEmMEAE L-2 A2 I0BAESX Y M NEO) #8H L7, BHEX
y METOSENEFIZIRSLIAAAT 7 /71— X U-1900 (W E K E

470nm) ZfEH L 7=,

(3) MikB LOH 5
OF N

RAAGEm (BEMLRE+/0E) 10 RE2ED. ABEL2E LT,
PEA AT X B # L (F—% v k) & HPLC I (KA MW 7 A BRIBEE
E) L,

ZTORER (X 25)  BEHEE L X R=0.971 & & W AHBBE MR 2 MR & v, HPLC
ELFREOHEB THo72, LrLANDL, xOBEMHBT L EHHEEL

IFEFREORAMKTH -7, HPLC £ & THEHBEEOR PR I T,
ZORRIZOWTIEHMFAORMRH DB DD, U TREICK T 2 FHBEME
MEBWZ L ITMRTE T,

MR Lkl (TN1.656 N AREEE L X 5 WEH, 20CRIEWE. n=10
[) ICBWT, ABEITEHMED 663mg% . HEHEFE 0 22.4, CV%3.4 &
WIORER (£ 6) Tholz,

WP ERIT, BAL X529 (FLEEE 0.795%) #H 6 COMEL T
BE, AMBOBEEREKEEZENENEET ORI T 2 HiETHGRMEZ KD,
RQ7Vy 7 AETERMULEINEZHAE L, TORE, £T7TICRLELD

ZENN R 98% UL LD RAF R R HF BT,
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R / R y
Q Q
7 1.200 / = 1,200 /
L L
5 5 v
800 800
A A v,
& &
n’.lé 400 ﬁ,} 400
iﬁ R=0.971 iﬁ R=0.958
0 0
0 400 800 1.200 1,600 0 600 1200 1.800 2,400
Bk (mg%) HPLGC% (mg%)

(425 BEZNOAFT{E & OERAME (FLEAE)
(BP9 AIHEES, BMOHE L B, $39%. 68, pp.293 (20134) £Y3IM)
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®6 BRYRLSH (ELER)

BIEEZ n 10
=AE 695
=/ME 615

EHiE X D 663

ZHERE o @ 22.4
CViE% 34
(2-=1x100) '

(BE¥ fIMEES . EhOMRE L HIilT. $39%, 68, pp. 293 (20134F) L Y5|H)
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=1

AMNEREER (FLED)

. . 1 - 1
Bl | BER .o | REE -+
TR T T s
(%) | (%) o (%) ?
(%)
7 0.795 | 1.0 | 0.898 | 0.887 | 98.8

(BE¥ fIMEES . EhOMR L HIilT. $39%, 685, pp. 293 (20134F) L YS|IH)

79




@7 na—=A

JNha—2ABITHORAFHK (WEMNLTRE+H/NE) 24 5% 7 4 4
CHEOME LTz, BEam ot EidiEHEE (FZra—2x CIHT A Wako i£) &
BOUREL (VY EXEE) 2L,

ZORESR (K 26), BEHEIELIL R=0.991 & m WAL & HiT, BHEIZ
DVWTHIFEFERLCME WS REBIZFERENGE O, B L OLKIC
BWTHRRICHBEBEBRIZIREETH -T2,

Mo Lk (£ 8, TN1.656 A ARG L X 5> WM. 20°C=EHlE .
n=10ENICEBNT . ZFha—Z2EIZHOWVWTITFELE 3.6% FEHEFE ¢ 0.1,
CV%2.8 L7c»o 7,

WMEIRER T, BOLrY>® (Fva— 28 3.8%) 2bL0 L0 HE
LTHRE, ZJNVa—RA0BERRE TN ENEET SRS 5 5 ik CHER
ExZRkD, RQ 7Ly 7 RAETERLEINEREZFHR L, ZO/BR, £91C

ALK DICEIR 98% L LD BAF R ROF b Tz,

171

OV T AW

THMoORAEN (WEML KT +/E) TREHED, HPLC ik L EHE X
y NEOZRENEHTFOkRKE L, TOME (K27, HPLC ¥ & 1344
4R %% R=0.904, BEFE ¥ v bk & TIXMBMHRE R=0.870 & k12 W B B
HERLE, MSOMEOEELTIE, AHFEPEBFLRHEREZFLTWVWS
LN A D,

HAZIRMBEN R 21T > 72, IRAEMW (ZF v 2 I CBIEE : 1,630mg%)
Ew g (A : 2,080mg%) #HE L, fFffho L-7 & I W CiH
L7 vE I UiAKER (488mg% ., pH4.8) %2, T2 h ol & & &t
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9

6

: 3
. R=0.991 . _M/Fl— 0.984

o 3 8 9 12 o 4 8 12 16
BRE (%) E T (%)

(26 BEENATIE & DR (VLo —RE)
(BDK : IHEED. RMOTR L I, B39%, 65, pp.293 (20134) & Y3IM)

(£ IHNTeTUOD
(=23
(B IENITeTUIOD
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*®8 #BYRLAH (FILa—R)

BEEE n 10
= KIE 3.7
Bx%/IME 3.4

FHE X D 3.6

BERE o @ 0.1
CViE% 28
(@1 x100) '

(& IHEES, B0 LB, $39%, 65, pp. 293 (2013%) K Y5IA)
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=9

FHmEULEE (Y )La—X)

b _5 > 1 . ‘l s
B B gag | R gy
:EJ%. ih= J:.E. IH zo {E %J‘E\“ {E ( % )
(%) | (%) | =2 (%)
(%)
5 ha-a 3.8 2.0 2.90 2.85 | 98.3

83

(BH fIMEES, EhOBEE HKilT, $39%, 65, pp. 293 (20135F) X Y5IA)




1:1ICCRALZ, RABEIEAEZCTHRMMAE L TS, BRBHMEND
MO L TCHBICELEZOL, RIBICTEMLLE, ZoE (£ 10), Hin
fECx 9 2 FZRMENEAOEMT 102%., EAEM T 96% DEIE L Y |
BAF72BURE R 2" LT,

MO LS EBAEICHAT2E R GIToZ, AMLEMAZHVWT RQ 7 L
v 7 AL TCHEBEREYIR L W%, TOREZERBTI2RBREITo72, [
—OR O EMH (TN1.65%) I TEFF 10 B OS5 %2 2 AR E 7280170,
BT il L BICRE KM f/ME - FHEEZFE, S5 ICEEHEH (CVH)
RO, TORRE (X 11), 2oEHMO 7V HZ I VBREEIXFEYME
1,182mg% . E¥ERZE 40 Thole, NIV FESVEZRTLEHRE CV%
£ 3.3% THVG L ITWVWA, BIFRfaZ#HE CTh oz,

2T RQ 7Ly Z REDAY v MZHOWT, Bl LSO EBRDKS S
FroBREaX b E»rbm b &ICT 5,

FTEHAHECH THLIN, bbb o¥EEIL (WSO AT L)
DETIREINTWVWDLIHEDTHD, PIZITNELLZIEINYOBXEZ DY
TAHy hL, B2V CEHET IRV FRERDHD, ik BD

FELTRESTH TOMMERL O - 7,

J

fit 7 CEBHPFOABL IV a—R HDHWIE T NVE I UEEOERITNHER
e LT, mEREs e~ N7 TF 7 40—k (HPLC 1E) 40t ESHEH
WX DEEREDNT TICHALNFEHILEI N TE T,

HPLC (23 TH TCoOpMER LI M=y ra XA boEms (—KRT
BEPIAMUE) O, 2 0% 1 Ny FOoHiElE CTHREL oy o7
NEDSHLBZWEEICADLRVWEHZRET AV v bR RKE W, F 70 BEE
SELEDORFIHEMOEN T — AN L, BRICK A Z 050 % Hi i
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1,300 1,300
= A /
1,200 1,200 A
%ﬂ 1,100 pl | Bl 1,100 “
£ E
H#{ 1000 #H 1000
e c
900 R=0.921 900 R =0.895
8O0 00 * J I
500 900 4,000 1100 1,200 1,300 800 900 1.000 1100 1200 1,300
HPLCi% (mg%o) NEQi£ (mg%)

K27 BEEISHTEE OFEE (FILE 2 UEE)
(B HEE. OARSIHSE. 1135, 72, pp. 456 (2018%) £ Y3IM)
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F10 FMEUREEE (FILE 2 UESE)

g b VA3 UER 1:1 .
] @EE | yeww | pewn | SR | @
(s]3] %i IEE 8 2D i;ﬁ” {E
(mg%) (mg%)
B[ 1,630 488 1,059 1,080 102
57K B| 2030 438 1,259 1,208 96

(EH: fMESES, BAOME L BT, ¥44E, 65, pp. 363 (2018%F) KX USIA)
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I BYRLST (JILF 2 UEE)

AEERE n 10
=A{E 1,225
B/l 1,103

TigE X D 1,182

BERE o @ 40
CViE% 3.3
(@+1D = 100)

(B# - fIsEES, SHOMRE LN, F445. 65, pp. 363 (20185) L YSIMA)
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R TERLRENWZ ELHD R ESHEOREMB 2 VT HRKE WD,

L

b —DODOHE, BRIEET -BOICEERER L EEREFEG L, T T
ERIEE®TItB, MAEELAWET 2 HER KN TH D, BEREAEZ —EH
BT L LMBERE THOHEEB LA BRA RN &0, o ER (M
+ AL E) ZHHE LR TERLZ2VWHEDIERTE WXL THA O, £
WkOWFBETEI TV 1 ALETFOSHEEFTOLT, LPFEBREHEL
R TEHEWTFRVWEBEIZAEDR W, FHFE, KL 860 37 12 LY ik OB
FX oy MEICHEIREEZ 1 ECHRAL, v 1707 — ) — X —4ET
ERmTDHHENRBRESNTER, BMEAFAGOBEMES I ZIRBIND O
O, BEITAREO~vA 70 L — ) =X —3ED 2 X T o MER
oTLE I,

LTHTIEERLN 627 TERIEFEICHERAARDZITEORL TS, fil 21X
(BERBETOZOX 7 ORODFERDO 7V a— 2K T 245 T <H
D] e T5HOHABEREICEKLEA T H20FZI0RAFEK 1 BIKZT
Thod] RELLEHORBICEGDLEDL L, OV SITAKETHER, @
fHENOAE =T A ICHEEEET LI ENEELRA L FELTETL
No, TLTRLIARXLSBLOBENA =V /L a3 A FNTEHALZWDITYEAK
EWVWZAHATHAI . ZO3IRITHMTHBIZBTIEFOBREFEHRTL b - -,

ZORQ7VVy 7 AEF, HWEANKMKLF 10 THTHDL, £ = v )b
aZ2bELTHEFIHDECE=ZAINENWZDLETHAD, T =27 a A
DRV ELNZILZEHEABBIZ.IBOOT SV ICHBEE L CALBOLHS
NI B00 M, Zba—A2ADEANK 150 1T, Z A% I U BOEAITH 300
MTh s,

INDLDZ EERANICEZ THAIZ WY, K 2810H D LI ICAEBEIZLD
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RQILy AR ERE HPLC;%

A ERE BERE BRIk HPLC;%
= KA E A3 1450 HEERAL | BERERAL
RITERE BEO PREMA KR A

1 7E B ] WrEO ERREO RHRH A

R28 RAZ L v I RAEDBEEHEE
(8 ATHEES, BMOFEE KT, $30%, 68, pp.293 (20134) &£ Y3IA)
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T EITHIE RS 1 AT o0 TWVDE D 1 BIED DS

fHEICH IS CERBEOERE N 202 &, 15CU EBREOREIRE S 2 5
RLTHBFIE, REED IKHEICRHEEHR T LI ENARETHD Z &,
F—Z NV TOEIT A MILBENLZMTHLZ &R E, x TH TOHEM
WER T AU v PR RESHMEMHEO S WEEE L FEM L TV D,

2013 F (R 25 ) ICEMERATHO TEMPTOILRE 7 L2 — 2D
RQ7ZVy 7 REICEDMMEZBRLEN, G oMELITVAZEORHES
EaARNAYy FbdHY, OB M THTOLEEZIEHINDLI LT D
RE, TORBIIHEFICRE N7z, TDH%, 2018 F (FAL 30 ) 25 2
WwmELTHEMERIZTHERL, SHICHEFE, PABEHSFEITEBNTDH RQ

T Ly RECKHZEMPO TV I UBAIEEEREEL T,
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3. BRABEICLDIABEREO®E E &

b AZ I MRS (NDREK) o

(1) A

BMEIH< PO ARACBHLENTELEBRALTHIN, SO T L
NEXE—RENS, R AT VX —IZHET2HRHENELS LA T
WD,

Bl IEEHENTVWDEIREENETBEHICHEL LT LALX—YHET
D, LOLARERNLNETVAF VIZEREBEOBE TERENAT L L
WEmoTBY, —HFOKRET VAL VIZ#EREHICBEVWTEESM S
TN, BTERETDIENHES ShTWnd,

RIEDHR T ALY AR EOFARIZTHMBEIGEICE > TEKRT D
(e 22 I v ) RERERET I VED, EmFTcbRishTnnd e
RNHH B Lz, EEOHKREMICBEN T PHOAMELLEZLE A, 21
H DT 1,000mg,/ LU EDOERZIURNEGEEFNLTWVWIEBRLD -7,

BMpoe 24 I 0K EHE O IMEEILIBRECL I b EE LN
T2, BWBETLL TR NS NOMLIALRO®R Y v 7 2T 25 %
FRel RN EZDLESTVNEIX L I ~AZOEEHLVEERBEASN
T&7e, FTHLEREKRKZEAHEIELIHFEHOR 7L Z0MERE &
GOHORLYyay 7 LEENLDINBOKRREKEEIWMDEDOBRR DT LT
WD oTle, o TINHICHELHAEDOMEMEALBEICT I 24K T 5
A TORBENFELTHRIE., BILMERAENDIHEERITV TS FHE
MRS T IVRAERERTLEI Z LT D, TIvEAKT S TEEL
FRTE | 40 ZBA DM ENTHEERTICERTIERAFO L WVWHI T I )%
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BT 52 & T REIVEERT S,

ZOeAZ I EEBAET 512, HIAARIICE S 10mIZb D R&EAR
KR Z 7 b OO RET LR, RAESGHE LY TIE 150m
kb d2oHBEE (¢126mm) Z/FEERICEEFTEDLLOCTHI LR
ETHADEREAMENHEIE L2 WEEZIED, REL2T IV AERDR
WERBAMBE Z AL HIZHERICIHRINT 2 2 &L THBBERELZ LV EEC
BHSTL2ZENPERELEZEZIDLND,

FoTEmMPoOr A I U ERBILT A EAEBENE L THAEMBS
NIZERE L [7IVEBOLLODORBIAET 0P =7 FF—L5 ) &ML,
2013 4 (FFpk 25 £F) 206 2015 4 (CERK 27 ) (2201 THEGERBR 2 17
oo BBZOTB Y2/ FF—NEAREGHE LS OIZ) . 1 IS g
WHEMEA ., EESREMEEHFEMAA ., REEmEEHEMRS CrIR),
FE G EAA L ORISR 4 Th D,

(i)
O eAr¥Iv

MROF =y 7 HT7—bRAEI VK2 (Fya—<rv) FHW, Ehd
DEAZIvEER L, HENEF X U-1900(ASiNnAgA T 7 /) r Y —X)

i AN
@ & Ol — % ik
T a— LT 43, AT RQ T Ly s A2 L a— 24 RQ

7Ly A28 pH I pH A — % —i (E# DKK, HM-25R) Z 7=,
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ORI 3 RRUS T

BRRIT R AL E FK-1 (7> VRIS . ARG T MRS
) AV AT - L CREROAS (BEMNLTRKE +/0hE, TN1.7%)
#30%. B¥ 10%., 7 R 1% L. A — b7 Lb—T7#T1%., 10%NaOH
2T pH7 IZHIIE L 7=,

B3 13 300mL =/ 7 7 2 2|2 CH: M 200mL (2 FK-1 0K 177
AN 30C, 4 AMFHFEEELL, RWT2LYIE Y 7 X 2|2 THH 2L 12
FEZ MW CH R 2R USRI TR L2, 20 2L B &/ 2 T35 E % 300L

BEAREEICT 200L oM ML, 30C, 5 HMFHERELEZ (K 29),

@ b A X I R RS Ik

B (£ (e 2% 2 ND) 26%. & 10%., Zva—R% 1.5%,
L-t 2F Y2 1%, pH7) 10mL % ¢ 15mm XL170mm OB 2 AT
F—hrZ7 =T LEb0IlHRKR (BEABEOERIC/ > T WD X5 R
K2 E) ImL 2 M A T, 30CICT 7HREHBEHRER., TOHEMKZEDL
Sy BE (8,000rpm X100 fE) L72tk., TOLELERLREZET = v 7 1T —8 AKX

VB2 e 22 I UME LT,

(3) MR LUHBL

FUOICAKEGHELS THEBLIEROEKRTOE XX I AR O
bz L (M30), B AF I R KRE r OIRRED & o T, FLHLE K
Whn+5Ek 7 > 7 | LA BREBELEHFOT -2 ThH D, ZHIEHIE
MIREZENZZFERE LERAOBEKRTIT 27,1 v AT & ICHEMEK T & 1
ELEZ A, ERAZIVARBTFRULIZRES, FiIZEAAREZ 1 AR

93



hfid 12
L1 X 2K
30°C, 4d

29 IEREHBEORN
(B BRREIMERRASONBEH LY R
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pH AL(%) Hm(ppm)

5.3
52

51

49

48

4.7

(B#

- 4.5 - 70D =
L a5 S0 F

500
5 3 b

400 FHl-a—J
|- 225 =

300
- 1.5

200
- 075 100
L [V (1]

18 2+ R ¥ B 4+ A 548
30 ERXRE2IVAEROBERZE

BHELES. BEHOHE T, F44% . 15, pp. 31 (20184F) LYSIH)
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no 2 p ABIHIT TARBICAR L TWDHZ ERgholc, & WA
M OMMEMALBEOMHEED-D, TILa— LEBIERERE®R THNIT., £
LI F AT a— il XD AME LR LERNICE AZ I b1
LNLDOTIER N EEZEZX TWER, Mzl &ERnbhrolz, 2 4 H
BNl 22 I VREITZE-ERIENL., Y OB A S EEE R &
LTRKREOEALBRIEFEOWHEDHICHEETHDL Z ERBZ X bNT,

T TERAMEORMDIZNIC, RELGHE LS TIEIRBELRARZ
7 DWW EAIABLEE OEELHFETITVW AR DL, BREROE X ¥ I v
HEOMBEME L TS, TOMRPICoN 2T LTRENL2LD
B, TEETLHEOORBOHREE TR Th o,

Bl 2 IAREGHE LS TIEIRMoMIAL Y 7 (120kL % & B §k
Y7 (m& 10m) 2 10 A& 75kL AEEANMEE X 7 (B Tm) 2% 12
B) AL TVWDEN, ZTHALDE 7 OWNE O KIER %2 K% Tk
T 2720 DBENELS 2o, BHITES TV DLRERZEWVIKT B R
BRERMD oD THAD, ENLE-TLHWKRITVWDY D [T THRMEE) &
LCHMOEROKRSLHEBEEZ HE T 27200 THHEK] & LT IKLME
PN TEREBEERLD, ZOENPLOEZ FIIBE T, KAESHETE TIX
BETCOX 7RG TEL2LOREZREL (M 31), EnENLDH
JHWEHETEDLLIBEOT,

FTAALERE (BEEBEKZBEE LD OIEAALZ 7ITEREAT DT
DORE) bEEORBEVWE ZARZHET IO DRBEWV TRV
D, AABEERTHRLT ZVHORIS s REAKPEENICEFL L
9, AFTIEHEEAKRKLEVW) ZLETEREMFEH O S5 ZE2THA D
EVI BTV EI MO RIT-UIL TZ ot (K 32),
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i-(ZHKkO ZER Y 1=

B31 FERRAZ 2V Dk - HEKRE
(#  BERBAREHRAESONBEN & Y ER)
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HEAR Y TICKODEKAMNGLY GRENMREINALY)

32 HBERYTOMER
(B4 BRREAREHRAEORBEHE Y IER)
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ORI BEAKEARMELEEOLG AR ZOBECLEENLETH D,
RLbray 2 Rn2nEHICREFVNRTEINANRFTEELTVRND
2L ORI E N T, — BB A B A 300mL =T T A iCEHRRL Zh e
SR THRE Lz, RAMICEGEMEE, pH, WE., BEREHEM (B oi
AR L A, BRBRBTA2TLICIORITBM L TN Z RS-
7= (X 33), ZOBM LAWK ImL 2 & A ¥ I AR EMERE 10mL (£
%5 256% ., B 10% . L-rt AF Y2 1%, Z/v=2— & 1%, pHT ) IZIREG L.
30C., THH#E L, REFE4HA%L, HH2EL0MECTEEHL, T0
EEAREOE R Z IV EEZHE L, TOMREDLDNT Y XTI H N,
COBRBERIZIE A IVAERBEEZESEATHDLZENRERLIEERAZXZ I VO
BENDL LMo ln, BICEBRGKE?LS 3 B B LKIEA 720 N ERIC
AL I VERENEMT R THo (K34), 2o Z L2k, KAE
KR LOEMRBICEBERZFEHETRELEEE, KA T OHIARIC
FTHRRFEASNDLE LT, FLVHOBAOEEILBRE NLIALRY V71T
BASNDZ Lo TV, BITER., BRIEKEAWEEE Y LB L,
50A D FLray 7 Zzl0MNT, HEIEXRKTHBICEKBRZLONHEEDS X9
L7 (¥ 35),

SHICHBEEIZCONWTHENHBEZKTHREFTEDLHEEZEBER L, BF
AR EER THREIZOEEHREL T D, NEICEEK & BOERE
MWED ZNDBEERCIIOIRAZRVHAEH THERLTWEEEZE X Db, £
X OHEE (1560m L) DO BHYEEZEELKITLTVWEEDLEEZ LR
oo 22T, HAREICBWTHIALY V7 OB ADICIEWE 5 %2 —H
BL7, BARRICIEK 36 DERICHEEFEARKEZBATEDL L O RALTZHY S
. HHERE¥ER 150m UL EICb RSB E A ERIAKEEFTE S XS,
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K —

(REE ) (MBRER)

=ETO B
S B PH (ppm) "/
0 (EIEE) 681 % L

1 6. 63 35 Tl
2 6. 47 39 RS
3 6.19 50 RS
5 5.74 65 HEMR
7 5.76 70 HEMR

B33 H#EAKR TRDEKEEDEERE
(AH BEBAS, WEOHRE BH. BB, 15, pp.31 (Q0185F) £Y3IM)
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ZTOHEIZLD
WiE 7 ERXAIVERE

B & pH (ppm) B
(ERXASZZU® meg L)

3 6.19 50 312
5 9.74 65 324
7 5.76 70 410

B34 HEAR L TADEKZEBRDEERE
(#H  EERBHEEHREMAS ONMEH &Y ER)
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BOZEZHRESIND

(35 HEAKR T DEBRAE
(B BRREHEERRASONBEN LY )
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| BEISOmAESBHKSE |

\ aqr .. {
. S
ka2 B

(36 HEHEEXRRTA
(B BRRELEERRASONBANE Y D)

AR L TihE
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TN HOMEERLIZARICOWTE LD, 70X 2012 ~2014
FETORAMEK WIEMLRT+/NE) BT 222 I U RERE
B RANAVIC R L (R 12), AZ — FEANIHABERM L 04T > T\ o
i, BWE L7 T LEDODEARAFZIVEBICRERAATYEIRHY, TOE
LELLZWVWEDO b oTo, TOBREBEBEMNICKE Y v 7 GO, £
KIBEDEEOH M2 E 21T > TE MR, FIZ 2014 4 10 AL O R
MELDoTZERRTERND, KEBEOHALEEOWERELZHBL, 20
TIVHRRIIZIETIT2ZZETOVTROHEKRZ 70066 50mg,/ LT O
EAZ I ENIELWRB R AR L,

SHIZZEDHED IOWVWTRLE (£13), TDOHH 4ODDRA M &
e 22 LT RAZ I UVAREMS MR TE T o, FFICFHR R R
ML T W D, WEIZLICEFLEDTEALERNTLOFEHIZL T
b AZ I T 50mg/ LUTOEFTHER L, — T THEERD TIXOR
bl AoAERE LRI o T, ZThidksz o HAE
HLBE ARSI N Z S XA BAERNBA LI EichkL TS &
Exbib,

— ., LKEFER (LWKE+H/NE) 12T (F 14), 2012 FE2 5 2015
FEO/RMEER LI, A — N4 PLHABBRHRIIBAEHALIHY, B R X
SUVARLEVWEMICH o, TORTLLARYIRTIEZKLE T,
FriZ 2016 FFUARIZ 4 DO R A F AT oo S HICe A X2 I UV ET
KSHB L, FLFRFICABERE LRV B R TV LIHEABRD L
. ZORIZOWTIRRAGEK S FAEOMEM EZ R L7,

KBICHAAIAGERICOW TR LZ (R15), 2H L6 bEANITITE X H I

SFEW, b E B EHMAARKEIBICREKE LG EAZRE THERADZ D,
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&2 ERAZ I VERXRK - HRIKW—BER
(= B &ERR, n=44, 201248 A ~20144£118)

po | aame | | wmm "“%";;’ f‘fy ;ﬁg | L5
R4 B | e || e | men (M%)
201278 804 | 491 | 1100
ﬁl b 34 O b4 ® b4 + -+ —
201476 802 | 021 | 82
20147717 1030 | 478 | 931
B ~ 5 @] O b x =+ + *
20144108 307 | 007 | 103
20145107 83 | 471 | 805
C ~ 2 @] O O X =+ + +
20144118 54 0.03 14
471 | 549
b | 2014118 | 3 0 0 o O ND + +
01 148

(F# - BEEG L. BhOE & &iff. $44%, 15, pp. 31 (20185F) &Y5IRA)

®13 ERXZIVERXEK - TOROBERSFTLH
GROEEK, n=18, 2014411 B4A~2015411 A4LA)

- gavy | ik | HA . .
HAR n *‘;ﬁuﬁ wa | rLy | mE (t,:’ e oH E;Lﬁﬁj
wE | BE | %2 s &
20144118 25 4.73 862
~ Z 1 6 O O @) O + + +
2015428 17 0.08 228
2015438 12 4.79 861
~ | 6 O O O @] + =+ +
2015468 9 0.08 396
2015478 11 488 391
~ g 4 @) O O O =+ = +
20154948 10 0.04 121
20154108 3 4.86 587
~ w|l2] O O O O + - +
20154118 0.6 0. 007 200

(¥ FHFOL., SHOMR BN, F445. 15, pp. 31 (2018%F) K YSIA)
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&4 ERZ I UVERBME - BRIMW—ER GLKEFHK, n=21, 20125 ~20164)

PPr) 3k 37 -
. oLk iy 2% EX4S BLEE
s " &in g; I:ﬁL;EJ E\;: (meg/L) - A (mz%)
20 4.81 b66
20124 3 O X X X + + +
19 0.08 323
10 4.87 ab2
20134 5 O X X X + + +
9 0.08 270
34 4. 82 206
20144 5 O O A A + + +
26 0.04 123
5 4.83 275
20154 5 O O O O + + =+
3 0.09 246
9 4.93 206
20164 3 O O O O + + =+
7 0.01 160

(B HEEZSS. BAOWR &M, 45, 18, pp. 31 (20185F) L YEIA)

&6 ERZ S VEREARER - BRI —ER (BHLAHK, n=4, 20145 ~20165)

. suy | k| . . tridiEk
e | REE | e |l | pe | PV e o
0 S BE e (me/L) (mg%) (tnf;:f;
20144E7H o % X x 198 395 SFAIE
2015428 0 [¢) O 0 266 543 437
2015478 O ¢} [© 0 5 310 10
2016427 o o) O 0 7 338 8
SRR LR eIy (mg/L)

2014%6~7H 1451

20154E1~25 965

2015%6~7H 16

20164E1~28 10

(FA#: FEEG L. EHOMEEHIH, $448. 15, pp. 31 (2018%F) L YUSIA)
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1 RE R O A BT pHB.8 IS KF L. FEALIAGE B O (1A 2 F) ) pH5.2 &K
<LV HBEBLEKWVWREOLDOD TOAS, FAEGHROT LV a— LY
HIABLIZMO DT ORBETOLDICL NV ERET DL, —REe XX
PXIRIIEORICE DL N, HENPMLETH D, HEITHEAARIIHEI £H
DEAZIVBEWELRRZOFMHAEROE R I VRES EFT 25172
DT D, Bl ZI1X20154F 2 ADHIALTIZA4DORA  FERTKREKLZ
IHEbLF., B AFX I U 266mg/ L AEKL TWD, £ DORFDMA ALK
K obe 22 I UVE&DPBEIC 43Tmg /'L EENTEBY IR EELELLEE X
bIvd, O AZI L OHRICIOVWTHELEZEZA, O AE0HE
& LTl A L LEHICHEMRLZHEROFEYRE X2 I v &iT 965mg,/
LTholeZ o, INDBEELELOLERZICEBTXS, IHEFBIC
BAOGEKROE ZZ I VRENTANIE, BREFMEAE RO 2 ¥ I VR
X TR 5

THHLDRRIZEG L XL TE AZ I VR RODEDN . BRTOFEKT
FHETE, TNEAHT L HFADEDICbEHBOe AL I V&2 1O
LZELTHMTED Lo, ARIOT I VKBS RTe Y= FF
—ACBWVWTALEGHBETLE THRICENL TIToTCEET—~1207 2 v
EAEBRLZWERAMBEOREELHHRS~ORM, QKEMIAL X 7 DU
B, OMARBENOBEKBEROBEE, OMALEE O % MK
MO LATH) 2 & T, BABYAIAAME TIZR VN EZE X LI TV o R
T I oK liCk L, ERCTERRFEMIR 4V OB TREELZ, FFICEE
FIRAEET LIS E LTI, THENOETOERMEBILICKSHT 5 2
CIEHFICEETHY, AGHBELLLELTHEVELEVHERTH -2,
BT ORMEIE 2016 FE (CFk 28 F£E) AAREmMENE OEHO)
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ELTHAEBEMBE»bREZZ T, . AEGHETL SR Z2EOLT
SUVERBXR e Y 2 PO —#HOEFELT — F AL E R ER R
EOT I MERBHRICRERRBE OO L, FICERILBRE DR KE
EBHESLREEROWw ., REMLARZ 7 OEREOEIEE LT LI~
—a 7 VARBEEOKFEM LS ~EM S, BEBHZIE NI TY
2o
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(4% LK)

A REORERCHT I E —EORY M EIT o TE I,

Toa— VREEEHRL - MmO —BRELT NEOWEKE (WLE) (& H
Lz, RN, WIbkEZ2EL T2 & TiEMREY (Fflcr7ra—x) B
EREHTHILPED TNl TONEBALE ORI GIEL L
THRKRDOL &9 WRBRETITARL, THERHAE] HOWTRFLEZ, 2o
HEFHEREN 1 oBRELHSN O W HIETH -, BALE
HE & B O WAL OBR R E —BOFZEO R R, BRI D0
HEHBBIEENICES L, SWT A a— AL EBICHORT D2 ENRTE,
G E TS E L TRESILD DI ZER 2 A dh o w23 7T RE 1T 72
> 7,

RQ7Vvy 7 2@EZMANC, BT odmB - 7 va—X - 75 I U
DEBEZRRT, BEOICTHABR CIXERIELORBETCEZAENE VM
BRERERRD bR, 80 IR LABRSCHEMEIER LITV., & ORFE
TR LDOTHoTo, ZOEBIEINYT 4 XA 7O FHEODD A FE
T. 1A THEODHAZZENENNMETE LAV vy M H D, ERISHHR
NDEENTOVLIRBKIT I DT OGN TEY 1 BRED DS 3G
TERABOEBE N2\, FH TV OFi LB 2 KIZ K D AR O I TIEME
SRRV, HEEREAENOLEBERLTCAHALEN, =YY /Va AR, Tr=
YT AR NEBICHBAZMTHEL LR g ole, TOHIEIT LD BE
HLETHE T, MEREWRKDOF =y 7 A[RBIZ7Z2 Y, T TomEE I
+oEHTELZ RN DhoT,

SHICERAMEICL2AMEROEE/LL B XX I ND k% EH

171

L7, BHMERICTEROVEALAL I 7TIVEBRE 227 FF— 24
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CHMAEL A RN=LLTEMLE, FIZOT I &AL E AR
WORELEER~OBRIM, OQRMMEARLZ 7 OWH, OLALEE RN
BEKKEOBETE, OLIALBEE OUREFZMIEMICHYVIR LTS Z & T,
PRAAN I A RE T nEFZI Ao TWEREEET I O KB IZ B
DL, ERTHEMREOE TCHERLLL, AT ILFAEAET LG E LTI,
THARNOETOKRNMMEBALICKI T2 Z L 3RICEETHY . EHHE

THELTEDLELIEWHERTH - T2,
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BoEm AEGAEERHEMORR L R
ZTCIEHBEMCR ST LIRS FRITON TN T2V,

i e U RO B R AR A 1% 1964 £ (BEFD 39 42) D AINLLARE. 55 4 2V i%
WL, ZOEBHETHBIBEROENIEEICEKZL O TLEHENH DM,
WTFR L AEGHELS 2 BRI L TAEGRELHOET LV E L,
BRI T2 bDTHD, SBH/BEOAEER O &S 2E
=7 DRFEHZLEDTHDLIDN, WTINLbR2EOKELEGHELLEPDLDO LD
ThHhdHrILa2EBZT L, WHICEEBHFANRRKE LSV S ThoTend
o TS,

AAREWIEIZIE, iz Znic&bnd 5, BERORAE IS
LCEEowAaEm, Rt IR EmAsLISERNS, L) T
FEMITR v, FoMiEm RO EEE & SIEEL LT W D E I
LEBEICEB/LTWD, MBEORXIPRHLI2NBZE, TOHBLRIZA D
AGHETHEILERE EHEET S,

Bl AT PRI O FE LB RITIT . BEROR O E M THE S O8O O %A T
BES. —HOBABORBEHMTIE, AR5 T odIcaO W) &
IBE D, TORICIIRIMREEZFLICEAELElTcdH >0 L2
HTRET 20X —KIWT, MRELIIIHHLEFTZED

CImEBRAYORIEMETLEOFHE LAY X, BETICLER
MmN bV, ZOMKRAERLELTHHLTWEEERS 5, #EHiZoNn
TERRHOD A TREL ZNBRHEED 1LV THA I,

2014 4 (CFRE 26 42), LY#3E 50 FH O BT, RN hEEE T o
FarIZH L, ROTWILAEABREOF—TU— KiZMBEon, 77— b#
TBEx L, EHGEO7 7 — NHEOR R ITEAMAE 93 TIHITX L., &k
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FIIZIE 62 TG ORIENH Y | FHEHR 67T% Th o7,

K16l Llcmyh, OEMHAREOAGNE (4 -K - FD) 1T
ENTVWETL?2O0EMICEREOF2~BHEL TS ERIZE L, @4
FHREEDOFT THERLTWDLIAGKSITHY T2 0DEM»HIX TN, &4
E., BESOBHEAEAN iz, AN T~0RAF % L, TN, £
TOBMBEEZERT L2 EITERTHLID, WO TAEHOAEZKITL TW
DHGEENDZ N DR nholc, SHIZXRITIZEBWTOAEHG AWML DL E

VMO ETOMICHBRMN SV ET 2 0EMTIHIEZTEA LD THICH
R NIV E N WD Th oo, T TITH/AAFEMAEFED L W E I E
DEBEIPPVANDZENTE S, BmMLIILERE~OMMLEETH
EEHAEzBE LI KON —F T, WEOREBE L TImExEEZ AL T
WRWEHTERAZ W, Lo TARAEGHELLG ~OMENERIZ TED D
TWAEEGHRIEILW, ] 50T TBOHELZSE WEHITRWVWN? ] Loz
WEDLERZVORERTHL, TNOLDORETHRAMICHET S L, Tk
AGHETHE CHE T REAGHEIT (R BEBTELZHS L TE AL
EHOE, o7 A a— L RENEIFETOMEREEOVWERL] T
O LEBHRELTL, AMEETHEEL TWDALOME ORI e
bV, FLINPOLHLHEENPLROLENA TSI EDIZ L2000 &b x T
WS ZEDEHETH D,

AKEBHMETHOEMAES O EBEIZHOWTHRT, £ 18 ILEF 20 H 42

BUELDAL., BOAE, BHEAESGOHMKEO T L3 — VR E %I
WTEEDTLHLDOTHD, RWOEHIEIT VI — LVREVEHET 2.86% (k
B03.17% . wAK 2.51%) A AESIE T v a— LY 2.94% (& 3.18% .
K 2.54%) . HAAEBIZ T L a— LY 2.60% (B 2.97% . &I
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#16 HEBESET7 U — MEED
1 BEHcUE0EEBRYE B-K-FY) ITFERshThLETM?

AEHELTWLD 16%

BELTWLAE 8 4%

wEL TN 0 %

2 HHBSEOPTIRLTVIEBRARATT ? (HEREEHY)

™ 364
B 274
B8 264
pH 7%
FILa—IL 44
Fiie e g 24
=TT 14
R—A 14

(BEH fIMEES. JBHOMEE B, 405, 65, pp. 369 (20145F) K YSIA)

x11 £EHBERE7 45— MERQ
@ kAhPIZHEELG-EBRIHYEFFALATLEA? EHEEHY)

KANhFUDE 104
KANEBEDEE 64
RANFBEOBEZL () THY) 44
WEEHOEY 34
WEEAOD=T) 14
F Ot 14
BhE (EEME) OR% 0%

@ EBAFHNSEVEHETOMIZOVT, ABRFELABY ETH?
HRIEEDEETT A ?

ERERET B8 5 7%
AT S g
mﬁfﬁﬁ'ﬁb Hb 16% | = s oranRE 0%
R ALY 8 4% FHEDL £ 50 ERE 43%

(FH: fIHESL. BHOWR L HM. $40%. 65, pp. 369 (2014%) X YSIA)
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®18 AHSLEBEML - HEOXR (EE200v F43)

EOES HOES BEALES
" EAEMIKE INE RAEMIKE
& AR INE hikT N
TN 1.70% | TN 1.35% TN 2. 20%
MBE | a2 16500 | Bi5 17.00% | B 15.0%
n 20 20 20
TIa-19% B K fil 3.17 3.18 2.97
Tha-ho% 5 /Ml 2.51 2.54 2.33
Tha-)%
2.86 2.94 2.60
FEHE
EERE 0.195 0.145 0.145

(&EH . IxEFEs, HROHREHI., F405, 65,
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2.33%) LtWIFnbEH T Lra— Vv RETIEIHEMTIIENTE L,
NIZED LA TOZEDODRWRKME 72l icBF20nbyws“ale”
B EEREBERORENKEGHELS T TR, WLt Ea B L
BB THOHEEBICE LI RoTe, REPDAEG T L a— LIREOOE I,
S, KRB ERCTCOMEREEOm E~E SN o TD, £ ¥
L T oMM AGBY S OLE (F 19) Tik, Jicad ~ 7= A/ #2855
ET N A=V RBEORIRE —HEORVMANER ST KA
BWMETE»S T Vva— VLV REORVEFRAEHHEME L THA L TW
52 ENRMERTEI,

INLORERIZEDETICHELLIEAB LEERELVWZDILDOTH A
I, MMBEOEME 2RO T CHBEMICAEET L, 20T —~v &k LET
DT, RNOEMBEER N HEMICIT TES R, £Hh T 2>
HLl, TOEFTHETELRLTVWIAHIT, LIV EREMNICATLMLE
D@ S EZDOLERICEN T RITAET 2LV, Bkm Td 10kL ® KA
TR 1I0LBEO/ ey FTHEXICAEERERFA =T —I1TILR W Fr
WMrrRbhRENL, #MENICELNRTNE LR, BobbE 0 TR
NOETOEMEENHEOREMZ X HEML . BV A V5B
(T TN ZERKRYUTH S,

— . ZZHEERTIZ 20114 (CFRK 23 4F) 3 H 11 AICH A A KE K2
FEL, TR TREENESE 1 )3 E P O S s 3 i 2
EE7e, BRNOKRVERFE IO Z O (KARRT NHEERT | JRICHET, &
WATED) 1T, REREAEXK LG TN TBY ., AR ICHE> THRE RN
DEBMOHEBEIIEERWMO LS ELICE TR TS, S HICHHFHRERN
HBICE YV REL A A=Y BE DV LERDIWHBEROELIAART T TRL
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#19 £EREILIBA - BOEHEKOER
(HT#E4& : TN 1.7~1.8%, NaCl 16~17%)

-l 1= TCHE “ha-R £
5 | o pH E(gﬁ fJ'(j%) (;ﬁ)
BB | 25 | 478 | 392 | 009 533
B 27 | 4.8 | 624 | 33 | 1 443
c 208 | 481 | 218 | 01 | 1105
D 226 | 4.80 | 3.63 | 05 908
E 0.88 | 4.99 | 348 | 0.8 | 1 255

(B fIsEES, EHOEE L HilT, $£402%, 65, pp. 369 (2014F) L YB|A)

116



JRFHELEL>T, SHICEMOHMERNEDHLIAATVWLIONRBIRTH D,
ZD X5 2011 F (CFRk 23 4F) 10 HICEANE HEEE AT O A K
L., RAEGHELSO BBICEX2E 1 EHO [ R &GS )
PATONT, ZTHNIFYRFOABEREITH T 2K BRPEL LA
BEROBHEE TS 2ENEEFS CEEZHBEAR -, 2HY
WWHEHSINTWDSD =2 —RAEZFIZ Ll EREon T Thote, THARBEN
HEE > TWD, ZH9WIHKENGL Z X, MEOENTEMmZIE - THRE
b b, AFMEEFLILL A< T2 0oz ED L 5> TEHRW
Mo AT TWHRRW, ] & OB DR E B oz, BN RS
FTOFENEE> T . ZNETIZE2ETOBMLEF 15 EITONA T & 7,
ZOMBE TEAEAALEHRLEFLFY, BEWICA - K- FD
OB RRIMAEITV, HEEZBEATHND, £, KFEA—FI—0HRKMH D
WT H1FE0, TOFOLEEBMLFSTEAKEREE., RERMEBRE
B LLEEMOBYMEYS T AMELTAFL, BO72bOME M & HEE

=

g+ 528 L TCnWb, EHilc, I E258bE oL, &

g
H

B, pH, 7V a— v PERNZ2AEELOMBHIZEH Y HA, RS IZAE
L TW5,

ZOMBEORENENIAD - (F 20), 2013 4 (CFERL 25 ) ITIFEK
KERKEE 1AEEFE 2 8, 2014 4 (CFAL 26 4) b [FERIC B AROKPE K
FEE 1REEFE 2ADPAEGHETLLOLEGEH T THERZE LTZ,
S HIT 2016 F (CFpk 28 ) ICIXBEHRKEREE 2 L BBEXREH 1
A, ZLTEFEN2A05HABEANLLAE LTS, 2017 4 (F
Bl 29 ) IR AKEREE 1 R EEEFEH 4 HAOFF 5 AAE L Z OHEK
MEICRENObFERIND XS o, TO/ME. FH. 7L v, M
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®20 AFOEEFHMIRICET4RERIAEMRD
ABEBEDFE L O (2013FELUE)

REFE | 0o | winaw | wew | ARk | Aen | BRBEX faidda

2013 41 263 13 3 |WBEES Hagst. 794F
2014 42 252 11 3 I EBEE YIRLEH, RBH
2015 43 252 15 1 iRE R

2016 | 44 247 13 s |URESR votomm |Heszi. 2HE
2017 45 227 13 5 | \WEES iggg?ﬁg%mﬁ.

(BH : EERFHMEHRMEEONEESR L YIER
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RETHEY EFonsd ETIZR T,
RBEBICEGHE LG O RICOWVWTERZ THLY,
TABHETHBICRO LN TWD L O ? ) 0% 2 IR IZm T

FEURDREERN TV EIARLANBLTRLARV, 505 50 FL Eailidm

ERFEREM T, ZLOANARHY YRS SAVOERBFAEL, BAD

BEHEERELZ Lo, TORICEFZ LT LOoORNZ0EGHELEL TH

5, BHEED TRPYOAEHETEZ 1 MO TH CTEFRNICAEEL, TO

BOKANLTREASBEMBEFTNIT) 2 LT, KEOEIMEZ L ENICIHE

FOHFIEH D ENTEDLVAT LELTHESN LT,

RIENBHFER., —HOMABLE» O OEAEE ) FoK&E R &
BEWminLTS (DAEHASDPLLELER, H20WETEEBETORR L) biE
THEICRole, THIFFZTHAEE LS CRAERIIEL D, &b
OB THAEBmAIEALZWFIZHT T, b W0idEmEfKIETE
DNRRM~OROBNEBEL 2R ELT (2] REMMENR VT
CmT Db D Th o, HBloFEREMEIAICENT, HEEOD
FNoD THOADPITENTWHRNDOMN? ] Lo tEHRAILTSIRR D
DIZH, ABHELE TERLO L) EMM LA 2RE LRERT 228
FAEBBEETHAI EEZXOLND,

SHICHFRITEARA, HEBOHFIZITIAANBEZDOLDZHO TS
DE/BIRVFLENLAD T, TR 2BEEAERS D, 2 IE TEE(R
N b LIMEFERTERLS R TEL) 0 TKARNZ L IREDHD
TROBRMOEMILLER TE R Rofe) R EH/NFEMAEENZ VEIR
E(2L CITOMESTH S,

ZOEIRANLEBIZEINIEZ TS WVNDON 2 H D035 EEEE
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A LT DX EI LD V0O 2 EFICEELRMETIZIRANWE A
I REA DR TEDLEIIRBEAOAMERF LRSS, FRIZOW
TEZTHTE, W ODPDE X 2B,
IOoARKFEMA D -0 20k REmEEDL Z L, BAIZNE
EORMBZMAL ZNWZHWTRENTS 222/ HELTND, K
FA—D—bURAEEDOFEEZMH > TNDZENZ N, RKEOLLIET
AVH, W FHERET, WNELTAVD, BFERZ N, BRELAF T2
REMDOLDEMHEN T2 LR EL, MREBWOFTORERMEOIZE AL LI
NEETH D, REEETITEERBO SO 728 W - Wb 26
.6 WAL O B E L Ttk O KRG L/ EEM - M b H D T
T AGHETIHBLLTEIORFTROLRWE S 2 TEEFE 100% D
B 282 L0EMEEL2 LN EREICRDL THA S L, 6 RIALEMIZT
JEEEE LT TAE) oRELEAEE LR LB o TE VL
ZATH D,
ABHELGORKICATTCOL ) —2DOBF 2L, Zhn»rbblEEGED
ODOLETHOVRITLHIETHD, PlAdddEMEEER THIKRS T
K 7oT, BERVWRERLLRoT LESTN, ITHEFOIENTZL SAD
22— -0, SFEFTE-oTCELAMAEEREES T ERTETITN
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The significance of a raw soy sauce cooperation factory
and stabilization of quality of raw soy sauce

In soy sauce brewing

Takayuki Kurebayashi

Around 1960, there were more than 300 soy sauce brewers in Fukushima prefecture, but
the quality of soy sauce made by each brewery was not always good quality and stable
throughout the year. While each brewery had quality instability due to seasonal factors,
brewing technology had never been at a high level. Furthermore, difficulty of maintaining
facilities by salt, which was also a raw material, and correspondence to mass production,
were many challenges they faced.

Soy sauce manufacturers in Fukushima prefecture discussed measures for these
concerns for 1 year and 10 months, and the conclude system was to process raw materials,
koji making, control of moromi and squeezing of moromi in one concentrated factory in
Fukushima prefecture. On December 5% 1963, the memorable founding general meeting
commemorated the Fukushima soy sauce brewing cooperation in Fukushima City. The
registration was completed the following year on February 4th 1964, and the Fukushima
soy sauce brewing cooperation was officially established. This was the birth of the first raw
soy sauce cooperation factory in Japan. At this time, this manufacturing method was called
the "Fukushima method," which gained a great deal of attention in the soy sauce industry
and became a model in raw soy sauce cooperation factories.

Soy sauce cooperation factories face unique challenges and these technical problems
were addressed. Technical innovations were conducted and research that were new to the

soy sauce industry were presented.
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The first innovation succeeded in improving the variability of the koji quality that
occurred due to large scale koji production using a large scale koji-making device. A time
difference of several hours occurs in mass production, which causes the temperature of the
earlier koji culture to rise before the later culture. This is greatly related to the quality of
koji. Currently, koji making is carried out by a culturing method using time lag elimination
method. The self-propelled conveyor technique reduces time variability of koji temperature
to almost uniform, and koji with stable quality can be produced at this factory.

Second, the relation between the degree of wheat roasting and alcohol fermentation of
moromi was revealed. The factory-roasted wheat was subjected to isothermal digestion in
salt with a commercially available enzyme agent, and reducing sugars and glucose were
quantified. After preliminary examination, roasted wheat were obtained from several soy
sauce factories and enzymatic digestion experiments were carried out at the same time,
including wheat from the cooperative factory. As a result, it was confirmed that as the
degree of expansion of the wheat increased, the reducing sugar and glucose were
comprehensively enzymatically digested. As a method of confirming this degree of
expansion, rather than conventional complicated and time-consuming "Soy sauce test
method," the specific gravity of each of the raw wheat and the roasted wheat were obtained.
By the expression "raw wheat specific gravity + roast wheat specific gravity," "Applied
specific gravity method" revealed that it is an excellent method with high reproducibility
and a measurement time of about 1 minute. As a result of detailed examination of wheat
expansion degree and alcohol fermentation, it was revealed that higher expansion degree of
wheat in moromi correlates with higher alcohol production. Raw soy sauce of this factory
was found to have high concentration of alcohol compared with soy sauce from factories
throughout the country due to these series of research. It also confirmed that raw soy sauce

of this factory is excellent quality, even in terms of the balance of each ingredient and from

138



a nationwide perspective. Therefore, despite raw soy sauce, it was confirmed that it was
used at cooperation members’ factories without deterioration for several weeks at room
temperature and greatly contributed to the quality improvement of soy sauce produced by
the cooperation members. While utilizing this proprietary "method of rapidly measuring
the degree of expansion of roast wheat," this factory is linked to wheat roasting for higher
glucose elution. Furthermore, high-level alcohol fermentation of this factory was able to
continue.

Third is the use of reflective photometer - RQ flex. Although this is a simple analyzer
using AAA batteries, it is a compact but very useful analyzer. When measuring lactic acid,
glucose and glutamic acid in soy sauce, high-speed liquid chromatography and enzyme
method using a spectrophotometer were used. However, expensive analysis equipment is
required, time and labor is required and measurement time is long. On the other hand, the
RQ flex method is inexpensive, about 100,000 yen, and the measurement time is as short as
30 minutes. The correlation between the RQ flex method and the conventional method was
high for lactic acid, glucose and glutamic acid, and the sample processing of soy sauce
analysis was a simple method of only diluting soy sauce by about 500 times with deionized
water. As a result, in the case of lactic acid, it was possible to determine the amount of
lactic acid more specifically than simply measuring the pH. In the case of glucose, glucose
1s a substrate in alcohol fermentation, so quickly obtaining its quantity helps to accurately
manage current fermentation situation.

Fourth, as a measure to reduce "histamine," which is regarded as an allergy-like
substance contained in soy sauce in recent years, the production of histamine ND
(non-detection) moromi was achieved. Histamine is an allergy-like substance that has
recently attracted attention and has been found to be a nonvolatile amine produced by

bacterial contamination in blue fish such as mackerel or bonito in previous studies. On the
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other hand, recent studies revealed that it can also be detected in soy sauce, and as a result
of preliminary investigation in commercial soy sauce nationwide, there are also soy sauce
that contains histamine at more than 1,000 mg / L. The mechanism of histamine formation
in soy sauce is thought to be decarboxylated from amino acid histidine by salt-resistant
amine-producing lactic acid bacteria. Initially it was thought that it is impossible to
produce histamine ND moromi at the factory level, even though histamine ND could be
produced at the laboratory level. However, this reduction was a very important issue on the
standpoint of raw soy sauce cooperation factory. At this factory, liquid culture of
commercially available lactic acid bacteria with amine non-productivity was added to the
initial moromi. Furthermore, we implemented an improved system to wash the moromi
fermentation tank (about 10 m in height) and the piping system (length of over 150 m)
before every production. As a result, proper lactic acid fermentation only by lactic acid
bacteria with non-amine productivity was achieved, and all the moromi manufactured at
this factory became histamine ND. This was also a very important achievement from the
standpoint of jointly producing at the raw soy sauce cooperation factory.

In 2011, we made a study group on sensory evaluation of soy sauce products called
"Fukushima prefecture soy sauce exhibition evaluation meeting" by making use of the
connection of the cooperation. In this study group, sensory evaluation of soy sauce produced
at cooperation members factories, soy sauce that won top prizes at national soy sauce
evaluation committees, and soy sauce produced by major manufacturers were organized.
We also share technical information with participants by analyzing the ingredients of these
soy sauces at this factory.

Through technical guidance and so on that have been done while considering the role as
a raw soy sauce cooperation factory, information exchange between members have become

effective. As a result, top prize-winning works such as the Minister of Agriculture, Forestry
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and Fisheries Prize at the National Soy Sauce Product Review Committee have increased
dramatically, especially since 2012 and attracted attention from this country.

Japan's first raw soy sauce cooperation factory has been working with its member soy
sauce factories while keeping its history. Initially there were many technical problems such
as variations in koji quality and analysis methods of detailed brewing ingredients, but as a

result of repeated diligent studies, we were able to solve both problems.
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