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Determination of the ornithine in mushroom (Hypsizygus marmoreus)
— High-performance liquid chromatographic method
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Determination of the ornithine in mushroom (Hypsizygus marmoreus)
— High-performance liquid chromatographic method

7
R

Z ORIV GRBRZIT &Y, BHEOERE COMFER ORI @ L T\ D 2 & ZAHEE T 5,
1

ZORBUKIE, TOBINIERE L T Z 52 TORE EORBEARV IS 5 L35 DO TIIR, ZOHIKOF

S, BHOBEEIBO TLEL UM 20)MUEE L v, IEREZRET 5,
EFREER

ZOREE, EOZ [OOSR LSO U Hypsizygus marmoreus) (Z[RD, ] HIZE END AN =F L DRIEDTZH
DERIEY v~ 77 ZIRZOWTRET 5,

2 S|

PITHIT DHIEIT, CORNEO—HUIETH, ZOHKKIZSIMSND ZLI2L > T, ZOMORIED 2
Wt D, TNHO5 RIS, R (BEfiZ&ETe,) MY 5,
ISO 1042 Laboratory glassware — One-mark volumetric flasks
SRR kb HAPESEHIRS - JISR3505 7 AMYAFREE (MOD)

JISK 0557 H7Kk - HEkoERIZ AW DK
JISK 8180 il (A

3 ERUEE
ZOBBKIZIE, TEFRT DB,
4 AlEEE

ok LT3R B O AV =T AR TR 95, BB AT mdiRiA s a~ ~ 77 7 o0 A Tl
HWh DA =F o ZET 5,

5 HE

El=

UTHEDIRRY, 4T L3ED DA 25,
¥

FEDOEMICEIL T, B EOHRIZETT5 2 L%, ZORKOFIHEOELTH S,
51 JK
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JISK 0557 |ZHIET D A3 LLEDOFEED D,
52 1ZEESE
AR T, ROVWTNT LA,
a) O 97.0 %Ll EDA L =F Rt
b) EIRIEIAY i~ 7T 7SR R ONRIE SR T L 7B AV =F o AR U= THIRD T 2 BREE YRR
53 i5fk

JIS K 8180 | ZHIE T DR U IRIELL EDSE D H D,
24 BWoT-0, B, BN OREIAE LWL 10T 5,

54 FHiGEE

KICHERZ 086 mL &z, 1O0L ICERT D,
55 PIZEYE

HIE 82 M) THIEAEEZ AWV AIEHICHVER DT, SR LD UHIZEEN TN E LSRR L U
DEYE—7 LBl TS & L ZER LT, ERiRIRY v~ N 7T 7 hrEE L OVAESR Ml L7 E 0 b
D,

EE MEE A IO T RBRSEEIRER O, 2T NEEONEI A2 EEICBNT, AN U ROTT
=R L,

56 BEIERAEYOT RS INHEE

EHIRIR Y v~ N 7T 7S E R OWIESRFIMER b OT, ZHI0E LT ED O,
57 —EDEER

TR A TR CIAR L, (9 2 mliiis s o~ ~ 7' 7550 TEE K OVAIESH i L= 3 Bl EoDjeEEc
TR 5, ZOFE, EUERORIIEE I IEERA S o~ 7T 7 oREEOTFEE TR 821 ay2MR) LLHCRET S,

AR MEE A IR IRERILFEIIR T, AL =F U E AR 400mgke ~2 500 mgkg OiRHEEN s
%O AT LT,

6 XEERUHFE

e

T OFIBRIF RN OLEBEDITD, RITK D,
6.1 EFRUA

0.1 mg OHTOFSEETIINDHEREZ OB DT, UL HEN200g LY KEWH D,
6.2 AR

A 50 mL FRED T T AROU IR ZIEDO & DBIERO L OT, FFEDOHD, 537k Y T bhEaze
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AR TE 5 L0,
63 HR&ESH
IRV LD 100 pm PLET, HiHAASRZIEE TIRVIBED Z LN TE 500,
64 £ETTRO
ISO1042 IZHUET 227 T A A DHOT, FHEROF 5.7 28D & 812, 8.13 OHHEMEIE L= A RO H D,
65 REDABR
PRI ED & HRHERIO L 0T, FHEOHO, FHRE LR 13000 Xg ([Zifz Hivd H O,
6.6 RDIBERR

FEHE CIMATE 13 000 X g Tl DA 2t DA HEOB ER TE 5 H 0,
BE FHORELRVE L, EODBENT, SEEOFIHEFINE > THET 5,

67 ALIST4IE—

T A VA DA D A L7 BUKME PTFE O (DT, FEOYED 02 um OHD, 7 A F—bny
VI ARTH Y, NIV T OMEDSEEHIRI D 8 5 b 0D,

68 /NMTIL

EHT A ERRIE Y v~ N 7T 7OMEEBISHES L2 b DT, ANEHAERELO T T A8 & O TSR Y 7
n L oL 0, HEO®v T X AE, PTFE #IXIPTFE Ta—7 4 7 &2t 0,

69 EEHAS OT NS ISR

BEETCEERIA Y n~ N7 7LD, RO E SRR L XA ERSE (WOTTIBERA R
LFHE LR FHOTZIE) 32 T NEEDHRIEARZ T2 b 00 9 5 821 O ERETE HH 0D,
7 HERAERIDIER

B OFSXZRELE, 77— PP a2\ T, BRTHE LS Lokl b2 Bk &
T%, EHBIZ 81 OEEEITI D, XITRBRHREI 2 BT 5, BB ARG T 2551, ABRHE
DOERIHIE &L 705 L) NEIRE- 5%, FHREON B AR R RN AN TIRET 5, WERIRAE LT
B AR SEEN G H L, FRIEL, L<EETD,

ERR ABRENT-30°C~-20°C DIRAFEEREE T 72 < & b 20 TAMZEE LIZIREEZ RO Z L SHER ST A,

8 FE
81 it

8.1.1 FERHEE @72 M2 g% 10 mg OHTE THHARZHIIZI2 Y &0, g 15 mL 201z, R 5

W
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T 15 RV IRE S,
8.12 HHHAZRSRONAY) 811BM) 2R 7 7 A28, ARSI T-NAI AR E L, NEY)
PRAPERT T AT,

FEE MEE A (R RAEREIHLFEIIER T, 50 mL OERET 7 Az LT,

813 £ET7IAa 812 ITHEBEAIEHRE TN CTERL, RVIBY, BRAREEZSS, o8, HIE 82
B THEUEEZ WA EAITIE, ZOERFEIL822 TITHREHIHY 8.1.5 M) DA PIkETE

WE AT %,
814 RATAR 813 ) O—HTeEZm ORI L, xR 13 000X g T 10 sfi sz
179,

815 LHELIREAL T T T 4NA—TABL, ZhaiREHhtmE 35, L7 BIZ82 DUEEITHI N, X

T EREHH) 2 R D,
SEEE BUEHHEMNT-30 °C~-20 °C DIRGFEREE T 7a< &b 18 BIMZE LT2IRREAAR D Z L AR EN T

W5,
—30°C~-20 °C CTiRAF L7-aABHE L, BUERTICMEEE A SE HL, HaldRVIEE D,
82 HIE
821 EERBAY O bS5 INEEDRIEFRMDRE R UM DOHEER

BIENE, A EfRE UIPEREEIC L > T T, @RS b~ h 7T 7 P& O BRI E e > THREL,

WROWFEZAT, i LIHESR 2R ET 5,

a) ABHRE (&% 7 M) PRECHE U7 EE TR, S0mgkg AR CThHDHZ &

b) AEUERG K OSREHHEY) CUTZEOFRTY) 12HOWT, FN=F o DE—7 L ZORHEDE 1 5 HEE— 27 D4R
HEIz K72 <fThhb 2 &

©) FREFROFHRIRES 0995 LI ETHDH Z &

d) EEORBITRE &7 20) ICREFREOANL=F 20 Y UCHRINEIGER ATV, ZDEINENRK 1
OEPENTH D Z & 2

F1 — EUEEEH

INIREE EICE (%)
=1000 mgkg 95~105
=100 mgkg 90~107
=10 mgkg 80~110

e) (FEORBHIRE (BfT72H) 0T8T [ELLE B HIEL, HEEE (EESER) (S) MROFATE
Ve e

Srl
—— =],
002 0% =
SRR Wi RBUEREO L =T AR (R

822 BEKAYOT NS INIEEICZKLHAE

BRE LTS TEN S — R T A L OB AN=F L ORIEIC 2N & BRER U=tk — B ORERER KON
R CEOREHIHEY 815 28) AMEEISEAT D, 78, HETOREDLEENEMHEGRT D,
R MEE A ORI RABRRIIL R BRI, SRR S JSE T LS, BREM BRI O HRETEE O H 0 A
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ELTEIO%UNTH D Z Lo Lz,
B LTS, BRI = Lo =T OEIMEEEED, 7ok, BATAREHNEIE, HEElwE LA
=T BRI AR LT LU,

9 iE

Helo

91 F

—HEOREAER DAV =T PR TR 2 MG 98 2 —RIENG U CRERRE BT 5, Fio, IROFEMEAT-L
TNDZ LGRS D,
a) REFROMBIHRE 0995 L ETHDH T &
b) FREHIHY CUTZORFY) TOAN=F L PRE D R EREIEN TH 5 = &

MY CUTEDFERY) DA N=F o OHIHEEIREN R ERRZ AV CREHME I O AV =F R
(wgmL) ZHHT 2, BRBEAREFOA V=T EFEw mgke) 1TRORIZI>THZ LN,
cxV
T
)

C : REHEHHOA N =F E (ug/mL)

V. ER B13ZW) FOERE (mL)

W REBRAREERGEE 81158 (9)
FEE MIEE A (R THRBASEEILREZBACIE, VIE 50 2 HVA,

9.2 HEROFRR

AT 2 HT CRERZ R T2,

10 HE
101  SUERERIHRIZEER

Z ORI IEOREE 2 T 5 7= O ORBRERILR TR M TN, TORBRIMBEE A I Lo T, 2o
ABREHPLF IR DG OAVARY, 2 2 CHEESHVCE A &E (6.7 X10° mgkg~1.9X10° mgkg) KU~ MU >
7 ALSN TR TE RN LB 5,
102 BHTHRE

[Al— & A7t D5 CR] Uit 23R U 2 - CrREZ2 R W 48 WG Ttk L TE 57z 2 OISR
DN, T AL TRTIHTIEZE () PEBZ 201E, HIEOEEEZRIE R ATo TV U, SFEYLT 20 [BIZ 1
EILLTFCTHDZ ENRIAFIND0L
103 E[HEHREE

[Fl—& 7o 5B CRI Ui AV, Bp 38R ¢, Bp538RE 0, B 23E % AW TS L7 RIER 5

DD, R ALVTRIHRTERLE R) D203, BEDBEARIE N2 AT Thud, LT 20 [T 1
BILLFTHD Z ERRIAEND,
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11 BHEE

AT, WBROTZOONIEEEFIEZ Lo bD L35,

12 HEEREE

ARBRE A< E OIROFHEETET 2,
a) T OBUEOLFRUIHIEE
b) PR AR 2R
¢ AEHEHH
d) FABRAER
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MRS A
(B%)
ARER = HRIRERDFER

PERERIEREISE Y, 5F0 2 AT TUPAC HFISEERAT A R 74 N> TEN DI, RAL (RGBSR
oz, TIROSR LD TIZOWT, A3XZBREL, ks AT 3 600 pm T 5 731, BfL7- Wiz
DOWTHEMHEI 2GR L, SERAREIE Uiz, Z BRI SR O SR C b 20N TEGE NEMOKEH 22
e 2 —1, FEE, A =T AR K OSBRI SIRREREICE U, &alBEy, FIEEICE-
T, A 103 ERARE S BEOIT R ZE 2 ) 2L,

& A1 - SERERLRIEERDIER

BVl Evaal k2 kL3 k4 ks
SHREREEEL 10 10 10 10 10
PR ST iR O 10 8 10 9 8
FN=F B RO, mgkg 671 895 1216 1 538 1 853
DHTEERZE s, mgke 12 12 4 40 57
GHTFRHEAERZS, % 19 14 37 26 3.1
IHTRRAS r(r=28s), mgkg 35 34 124 111 161
SEHFBUTRERE se, mgkg 46 31 86 59 60
EMEEHEHTERAS % 6.9 35 7.1 38 32
SRS R (R=2.8 sr), mg/kg 129 88 240 164 167

FRE 1 ABREERIPRLFESER O L ek s v~ b7 750eEE S, ERNTORIRRN AR E 2, SHED
(iR n~ b 77 7205, BHICEERHET L IERROD RS [T AR b
B 7 LFHEMEEE AOIZIE (7 2 7 BEBSIED ] 3s o7 DERGYEN e AT b DL LT,
7235, M L7CEE ORI, dottEs (KA MU T 258IME) & LT 2 BRE, WO

R

(RA NI T DFFERMEE) L LT3RERE, T2 EEOERE LTS5 RETHhH -7,

SERC 2 AR RIIER CARBRES R LTZRIESM B2 RIS, 7288, ZOMERIYE, ZORORH
FOFEEOTDITRLTEY, EMKEEN Z O EZHERET 2 O Tiiau,

51

5112

RIS . 707 WEESE

717 2 : ACQUITY UPLC BEH Amide (£ : 2.1 mm, & : 150 mm) (HAD 4 —&—Apfk
=4

FEEH A - 0.3 % ¥ EHKAIR

FBEIHB 1 03 %FEEEH 95%7 & b= b U KIEK

P : 0.3 mL/min

VEARE : 100l

717 IRFE < 30°C

A A ALE— R EEOESI

BIRA AL (mlz) - 7V =P —A A 13300, T a7 M AV 6980, 11592

SIHTRE] : 18 min

s - SRS (R A N7 2R8I EE)
#7 2 : Shim-pack Amino-Na (V£ : 6.0mm, =X : 100mm) RRUESAEE R ERT
RBEE - 7 R > S Na Y
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FHHE @ 0.3 mL/min~0.4 mL/min
AR 10uL

717 KR 60°C

FEMAIK . o- 7 X LT AT R
JAfC R 350 nm

R © 450 nm

SIHTHREE] © 53 min

53 ot « AR EERER (KA N 7 LFFEMEE)
T I RGN Sy 7 BT A 72622 (P - 46 mm, £ :60 mm) (FalEthH
AT YA 2 R)
FEBIE « AR HT FREERR PF & R
FioE : 0.35 mL/min
HEAR 20Ul
BT NEE : 30°C~70°C
R = e R v
W : 570 nm
IOMTHRER © 125 min
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Official Methods of Analysis (2019) 21st Edition, AOAC INTERNATIONAL

SEEE ISINEMGEREROUSIIEIZ W C, 20D [Appendix D:Guidelines for Collaborative Study Procedures To
Validate Characteristics of a Method of Analysis| #Z%|Z L7,

CODEX ALIMENTARIUS COMMISSION PROCEDURAL MANUAL (2019) Twenty-seventh edition, WORLD
HEALTH ORGANIZATION FOOD AND AGRICULTURAL ORGANIZATION OF THE UNITED NATIONS
SERE BIEROHEFIZHOWT, SF3CHkH D Principles for the Establishment of Codex Methods of Analysis| >
[Table 1: Guidelines for establishing numeric values for the criteria] % Z&1Z L7,
VALIDATION OF ANALYTICAL PROCEDURES: TEXT AND METHODOLOGY Q2(R1) (2005), ICH HARMONISED
TRIPARTITE GUIDELINE

SRR ZESURT O [5.1. Repeatability b) | #5512 L7z,

CODEX, GUIDELINES ON ANALYTICAL TERMINOLOGY, CAC/GL 72-2009

FER 250t THorRat (Horwitz Ft) | OIHE IR S U TCUV % RSD(r)/PRSDR)DEIFAN D, Yt
L7z,

ISO 5725-6:1994  Accuracy (trueness and precision) of measurement methods and results - Part 6: Use in practice of accuracy

values

FERC 1 RIS AAPEZERIRS « JIS Z 8402-6:1999 AR OMIEREROMSES (BN ONEE) —25 6 #5 : K

il SICBIT 2 EDFERIfE 57 (IDT)

SR 2 M TR EN OEIEFRZEOMEIRCONT, ZERTO 14, FFRZORD ;| #5881 LT,

ISO 5725-1:1994  Accuracy (trueness and precision) of measurement methods and results - Part 1: General principles and

definitions

R 1 B AAPESERI, - JIS Z 8402-1:1999  JETTIEM OMIEREROKSES (FERUNEE) —5 1 8 —

7 F B OESS (IDT)

SR 2 M TR ER OEIFERZORIUCONWT, 250 1715 #2812,

Horwitz, W., Protocol for the design, conduct and interpretation of method-performance studies, Pure & Appl. Chem., 1995, 67(2),

p-331-343

Thompson, M., et al., The International Harmonized Protocol for the Proficiency Testing of Analytical Chemistry Laboratories,

Pure Appl.Chem. , 2006, 78(1), p. 145-196

D WEMOMERIARZOWT, B RF 13,11 Testing for sufficient homogeneity and stability | #2512 L
72,
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