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PR
(ESPESZHERNE BRRHEGHEE)
2 ] .
1 AERIR

A B AR UE ) B AT 55 SR AR 4 [ ARV AL BE R 0 2 AR I B FprvER e vk Glgs
S ZPENINE @R EEE) TH (RS0 20205073-T-424) 2% . ATH Ay 2017
T X AT AR NQEIH (= ZERV R FEY IR IO T 5 Th R AR v AT 78)
(2017YFF0207800) —MES5. EZArdEitkl (S 2 RNE =R BRNE)
P RS Bk, P ERRAECHT TR 0 B AT, F BT B R T I B R
Jaio ASHRAE P B OR S B AR AT FT R . AR A B e A IR A E] L LRI
FHFERJERAT AR AT RIERE 7 B VAR A A IR AT« LR AR 7 R A R
AEl PEKEREE B KO O IR AR R . AR R B E N BRI B, B
2 FriiE H AR X
2.1 SR RREEHNTHE

2 (sea cucumber), J&BEE 2% 11 (Echinodermata), % 4X(Holothurioider), &%)
MR &M ER KN —N. £S04 1100 2/, FKEF 100 257, "L HMA 20
ZM, HA LIRS DR . S S HEAR. 2. EITR N RE S
BEIRYIB, CEAE TR Mmoot . HEERE, EATSH KEREDEIEY) 5N
2RI, MERNRIEEAS, RABIEREZMANE.

BEE NATAEFRACFRISE S, SESMICH R DRI ATZ & 238 BN 7 57 2 B 34
ME. 2019 FF#gS 7~ HIA 600 147t. TEHEESMIMEL %, T2 QR+ ST, HT).
BZORK. BZRE. B2, BSTNRFTY, AN H R e . s
RFEATT, ®ER LKA IR I, RIS s, @ shlih R BAIUNBE.

G2 2PN FERTEERY, A B o H A2 B R AR K, AN AT Bl ik (1) i
ZE IR RIR . IS 2RSSR 2k, HRES AL KR A R A 250 .
AR RHES T ) ZHE G AR, TSR] ) R R 2 i S S R PE R AR (SC-FUC)
MESHMR R (SC-CHS) KIFEWARME. sk, wEShEak. 2. . &
TR FER IR TR, S 2N E W RAR 22 R, SR 17 B (0 3 0ot BE vk Bl pR 22
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ARME 2 LAES 2 BN VR Fabn @0 S i i T AR HE I B Rk . PRI, 3T 8 B RIS 1 1
S 2 MR 5 V2 hm i B o B IS SRR
2.2 TEERGERNFE

210, HAEl1SO. AOAC MIAH AR MEH #E A e Z L FUihil W b ifg 2 2 8 2 8l e 7
A bR . TR EAT AR HE A — U5 Z A58, 2 CGllS &S STiES 2 rlE &R
AR SV ) (SCIT 3049-2015), ibRAEEF X HIZ L ] 5 g2 2 W& 4 1 Wwhag
SEJT, FEXPZITER 2 B H ] i 2 2 (R H R E B BREEAT T Ui
2.3 FFHAENRNTE

WS ESFEA. REZHE. B2ER. MEW RS2 MAEYEEYR, FEE T
FE. UL, BRI, WERIEST, REREIEIR, SO —FhRSZR AR S 5 I 7 7%
dhe BT EMGS, &40 1000 £Z7t, 20T e, MR ZERER. BTRRJr
AR S, SRS R e N —LeAb RIS VPR BT A & 2K,
HAERGEMSPMFW PSS RBIKE L. N THT TG EENG, $ITH 0
2 Z PR N 7V ERR e R AR
2.4 MXTERR S HFE

S RARENEZHES, REIRESNEETY, WHIE 2R 0%AEL. &
ST H A A KK IR AN R, 8 IR B ANE PR (& SO AR, s i
M H AR Z R, RETSEESEFMEEH ORE, ST RIEE S =S E, 6l
5 8] o P 7K S 2 BRI 7 R R A Al 0 2
2.5 Gi— R HFERRE

T 0 A 2 XA 25 22 Wl RS 7 Y 1) R R B AT bRt H AT 2 BRI %, T
VBT 2 R L S 2 PR N e MR E BT, O T IEIRNE . R i 2
ZHER SR, BT NG RN B R AR L E .
2.6 EEEFFENTE

FEWE ST CE TR, WS REENCTY REE T, A2 ETY. HiF
SR 6] EIRMEZ AR ZE, R E BT 1S 2 BRI T AR BOR 1 R R
M, AR R E G SN P IES ZRERINTE . I, 0TS 2 M A 7 ik 2
S B ARSI 75 2 B SR [V 75 L
3 WS LRI

W2 Z MRS RN — P LA YIE YR . B AR IMAFAE T SR BE [ 2 05 £ 25y
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P —RNE T E SRR E %= (SC-CHS), &M D-N-ZMha -3, D-#%
PEREIRAN L SR AL 0 SR 20, X TIREN 4 T3-6 Jis NS a B2
(SC-FUC), M L-##bEpi s e, X0 7 REY 8 J3-10 Ji. Wik AL Aok
SELEANE, (EREE BT R R R A IR IR AL, JF HARIRER AL SR 205 B M 32% /044,
PR Z ZHERRFIREE M, BRI Z PITRAAT -

S 2R EMA R 2, BINESFSAAERAS R R TG 250 AR
SR ZREEHA TR, 1R FEZ IS HIR W R (SC-CHS) HEES 45 5 5 0 1 1K i
(SC-FUC) K& EWMARME. Hot, BShie&aRENEAR. Bl METRSEER
oy, RS B HEIE T RIR 2 W AE. BEE AT Iitm, SlESHR
Uil ORAEE SRR ZY i H 2 SO T I 78 28 R M 0. S 2 MR N B Z sy,
BN A LA ROMER IR, A SRS E SRR e bR . T B H ATHEES
T2 2, R T B ) 20 D' 016 V25 BOPR B VAR A A2 LAHE S 2 B8 9 PP AN HR bR 2 SIS il i ot
FAREMER o RIA V) 75 B 7 — R W] A (R 2 2 B8 E J7 .

SR NRTZE ERNE %, W NERS 2 RS 'R, X TSR 2 ,
HAIREG, TIRERUIAE IR, R R s TR B S S 2R S &, 105 B AR EY)
FrksetE Ak, FEMPRIZRTTNER . MEITR . EERSNS 5 5EBRINE RE, S%
M 4 R A Rt — B IR %, HAGEEIN 12 B0 S B KRR b il 2 208 & & Rl
SE s “WE T ZRERVEIE” R T O EEEIE 1 A 2R, A B I R A
B, RIMEDNIRS 2 0 h &0 M E IR N, —H A MR ARG, rUEAE
HilZS RS ENNE; PSR PSSR PR IRNE (Fucoidan) fFubsifEsl, SKHIKH
FZFNE TSRS E, SRR, RSN TS 2N S E, HEhT
2 2 BRI A A B R IR R AR BR A 3R, 1 L SR 3 245 5 R 10 B (s AN
[, RLHHE A LS — 2 HEAE Dy B bl , WG EEARSAAE —E R ZE, 52l
R, BESHAI AT, JEE AL RS 2 S RIS, AE SR BRI
RSl i o 0 2 S R IE

IR DA vt RO 3 D Bt ) 22 W ) 58 RV R R BUR, e —Fh 2 Bl e B AR N A S
R RGAER, (B0 & BR R, B 1205 1208 F TR LR A b b o R 2
B2 2P A B S B PR IR A IS, HZOnEAREHE G, 55, BEE2REhW
FlBE KRR IR) 22 52K, JEif o ELAA DAL 25 WA DR b it BEAT 2016 06 B B0 AR i I
SR, 1-2K5E-3 HIEL-S-nLMEm R (PMP) m] DUEHHERR 13 Joms , A G LA v FEE 2R AR
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e, ABRE e AE SR i ROBAE E il A A BIRGF I/ 1, JF HATAS AR I pade, T ob
HSEARE AR, Hl O 2 ARIE.

AT PMP-FE R AR [ 5B €8 1 V0 A0 5 SR S S R0V 2 ] o g 5 B R 4T
o FHERER SC-CHS Al SC-FUC HARAALE R —MhEall, H RS i b 2 i &
e o S —E, DRIULIRI PR S v i) 2 08 & R 2 b o B AR [B] 58 I e R AL, A
BEATAEITE 254nm A SRR, I H R85 HARPI S OBEES LT 70 85, o 80U 7T LA BIAR 47 1
AT E RO . T E R AN ] LUME NS K il S 2 M) — DN R bR . RIGRR LLA
TNEREEA, AL AG 2 2 REATERR IS I R R R
4 PR ERERE
4.1 bRl & AR RO

IE 5% 2 AR 0 H S, 2017 4F 11 A 10 HAEIE s v K B BT 7 HE b (12
g S ZHERIE  EARA IR IR TS . SINpArE b E K E e
WHEFRE . H E A AR BB T IR 0 & . S UURST T R R, E e
BEFEE o R R A B o A O S B SN AR LR, Bl A ARt &
W AT BAEEHEARGR LN QA RS, TAEHSE 7 Y8 Mbs g LAE
P
4.2 TAETHRIFBRAER] E J7 N i 52

M TARAE S K, btk TARESIE 1 i s AR T RIAMESS 70 Lo FEAR A
Sitie i EEat b, i T AR E R
(1) Jeidbth: FCAEWRRE . R BEAN R IL B m K
(2) SEHME: EE MR E R YR B L R R R, il R AR AP IRARAL [ 75
(3) FIHRAENE: FFEIRE H AR AR MR R 2R A
(4) SEFME: FFE R MO AR IR, B I A =5 B2 AR 43 b7 S50 =5 BT {7 FH ik 3]
FTRLE R . AR T s AR L& R, YR R s 65T, A ek
M=K R5 -

4.3 E RSMHRIFHER ORI R

HTHT, CAC. AOAC. ISO HIHRERHEHHRAA g2 S i 2 2 B8 2 TR AR
bRtk e BUA BIAT AR AE SR 2 R ) g 2 2 i E  m RORE B (SCIT
3049-2015)”, FEARAT\ARHES, AUXARI T RIS g2 2 i &8 E E, RieEA S
MR R i BAT, W AEERR. S, WES. A5, BS%N, Wil

]
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ANBET R BT ARHERT ER . BUA AT ML ARHEDY 2 R el it rh il 2 2 MERNE = R0
WA (SCIT 3049-2015)” ;AL E, HARIMEBOVRME. RBUEE. REEE . 738
Rt VST A0 o AR T3 AT [R] IR0 i 241 ot o o ) B R IR 10 5 2 S % LR I B
A [RJI F THES ] b P i 2 2 A AR S CSERR NI AR B E o (o, AEARATARHES, X
SR 7R Z il 2 2 BN S BIETHE, RS HLAMASENE L. Bl g
AN HES . WIRS . A5, BSE7 0, AR CITIRHERNZR, By
B R AR UE 3G PG FE ATIE A B o AShRUERG I8 Y L AE S 8 KT s, KRl T
YT S R TR S IR TR 588 E SR HE R T 2. N R B 2 O 7 oK

e SRR - R TR LA HERA G A . R R S e PR SRR T AR
DL L 2 R VAR AR i S h i 2 2. ARSI Ou R, v,
UER TR AT I MR X AT AL, RO REATIRAE, 45 AR kiR, Bl
G TS 5 7 AT RETA B [ 2l bt (0 2R, I HLARARE & il e B K bnE R 261, JFT 2019
S TR [ bR AL B G 4R Y ST IR .
4.4 FRUETT RIS

bR TARHALIRTHRME S B ER, S5 G HIEbrERI 2R, B FC@E AR HE T I 1S90
%, JFEATITIRRT AL BT IRt . AR SR AR B S AN IR R S B M R A R A
e

2018 £F 3 HJTha, Fndbl 5 TARA B XA Rl X 2 AT S L b T R mE, ZRE T
KREMIXEE SEWE. RS, IR ERUE TR, @30S k=5 i
ZZENE SRR G, BARIEVEE . MR REL InbrRlcR . ERRE . R
R PR ERREE, DURFEG RS 2R RO IUAE, g BUasRIARN S . SEHOA TR A
AN iR/ R LTS
4.5 FRHEERKITE K

ProEe T AFALE b L ISR ANRE R 1 [ N ST T ST AN LR b | 2oL SR SCRRBE R
FIR T ARIARAERI IR X SCRR AR 2 2 W00 € JTVATEAT 1O BRI 25, Dbt SO (1 i 1
SUEHLR LA, £ (B2 LEGIR TR ZRNNE RO EENE) ESARIES — Kk
HLAR SR b, B E TARAAMR AL RTHE R K 7 (S KL b S 2 b
MIIE e RGBT ) E b ERBORMESEM L BN A, YIBIERT (eSS AL b
S LZHENE SRR ERNE) RMER .



4.6 FRHETHRRRAAR A B T AR

2019 4E 7 A 5 H, @ET/EHHALHRM LR, EILRE S EEZEG MY
BT FE AT T 28 bR iR TR . S afid BiEAE RS B ERAE T F e, o
[ RE 7 e 22 P A A BRI FU T WL R o [ ey Aol B2 B 2 A i 00 2

54855 (SRS 2 RNNE S RoiAE Rk PRI AR, JEE. R
EAGE X AR, FEERIEIR . IWRE R IFE T T1B, 2RISR WK
T (EShESZRENNE SRR AR SRk R S g B .
4.7 FRUELE SR JLAR AN ] U B FRI T B

FERT I CAF B a b, R TAFH A S RALAN L 5T 2019 4 10 H 22 HAEIL R H E
PREACHIE FERE A T 56 = bR B TAE 2 . S BALRLHE B RS T E i ROl B
Bt o EAREETF TR . WL KRS, SR ET® (SRS ZRmlE S8l
ML) dRUERHeRE, RIETHEERESOER T (BShESZRNIE SR G
TV AESR S WAR S m il B o 2RISR TR — B BUE SR & W SR B X 44
4.8 JTIERAE

2020 £ 9~11 A, x“igZ K HGG S 20T S0 G T RIE. 2
DA RAEAE SR WAR VRS IE ) = AN S50 %, 70l s 1 B 20K ™ b ot & B A g vty ([
TKFE R T B S UK AR ) AR Bt = R B AR B IR G T 8T
P R BRI, 8T “XOAIE GFREAE/ AN ” WPH s E#, A& TA
PREEI H B0 UE TAE R S F o 0T G TS S0 BRI /BB S = a6 &5 SR I 7k
5 ApriE 5 EHNSIITINERIRR

ARFRAERF 9T B 1E 322 57— T 2 R [E g 2 B HL )t e 2 2 B R N 1 2R, FE T 4R H
PRAIARTF-BE b, T8 N R K40 Joa 458 e 36 2 AN A8 B 2% AR BE ) AR I T VA o it &
Be] Bl N AN SCER BT R, il SR AF A T 2, B IRAR TG AT AL BT R 2 B R A I, R
183 FEL ] P 258 2 (R 2R SR o AR HE ISR B v U R e 5 2 0 . FERL AT AL 2,
B SRR 1] . SRIGA M . SRR R RS AT . A TR e RS g . FTEEMSE R
Hepth b, R EBREEKE, DUERN R E S RIS S 2R A RSN

H AT SR 2 5T 208 & 805 75V (0 B L) S OSCiRIGE, iR i 5N
200410036250.7 [f) “I 52 i 2 2 W& B, S50 Tl SR &, BAiRm, —
REEUTEE IR, e TR EE G A2 SR, Ei077ER AR E WL FEEA
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R, PRI AE . WETER . EARSERD 55BN ERE, HAEGESH]
R 2 2 B E s LR R S 200410052907.9 1€ — Rl 2 E BAR I TS R G
G R, AR EREGE, mHAZVEE R EH T R RS B T2, i
ZZ W A B S S BRI E RN, HZEA RS B a. B4, WA CEikE
KRN E S 2SR, DA MR IRERVE braE b, SR 2 22 B 3k
E VISR G E, SRRY, RN TINEES 2N EE, HedTES2
Al & W20 B R R B A S IRl RN R 7, T H P 5 IR 2455 )5 1 =
CREANE, RIHE DL DA — 2N B ObrdE s, B OCEEAR SR —ERIRE, 5
WP O REFHABI BRI EEN, FOdE SRR 2 S EIE, AE S RN B
(g2 i b B 2 05 S BRI E o B L ER DL BTN B AR I R 11T BB R R IR
AT b A 1 3 A ORAIE

KAETTERINSAE T (1D REJLRE, GBI 254 nm AR EHIRA, WREDN
8.0<10* mg/mL A BI AT Se B E BRI . (2) FasEtEdr, 24 /NPy A EERERT AR i AR E
RSD<5%. (3) 7 BSRUREF, MmO OISR T, AR 5 e R Es %,
ARG G L BN A R R U R I, SEIMERE B, (4 EIVEEEY T, ATR
TREIA . WASEZMRSH] BTS2 ERNE. (5 KRITEREA AR T b w5 2
il it B NI ECRIE 2 B T TP 2 2 MR 2 B 1) R
6 AiniE EERARIEIR KRGS S Ui B
6.1 FRiEA R

ARt E R 2 ] RS 2 B S B E BRI, P DR A AR v 44 B 2
N: (ESHIESZRNEENE SR ERE%), $I1E N “Determination of sea cucumber
polysaccharides in sea cucumber -High performance liquid chromatography”.
6.2F 5

RGN N A A= ISR YNGR 5 ALY VAN SN
6.3 ZEAE

PRAER) EAR N A EE. . RS Ao B BT SGERATBCE e D IR
SRR 5IOR. REEMECEERS
6.4 “JLFE” B e

KIAERLE 12 L USRI T RS, aES. KRE. RBEEERINT
il it Hh g 2 22 W B B v RO B i I 8 TV
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KA H TS N LS SO g 2 2 S BRI IE .
6.5 ALl 77 s R R

2% 1 (sea cucumber polysaccharides )t & i 2 i K W BRI (sea cucumber fucoidan,
SC-FUC) F#FZSilR#E & (sea cucumber chondroitin sulfate, SC-CHS) Wifl sy, 7 [H—
M2 g2 H B R MR G MR KT RO AEE . BERRRE R, &M
HAE BN SCREM MR 2 PE, T 5l D-OBLR LA D-# e MmN L4 B
. [Al—igZ iS22 PH B E D B S MIRK G R WA ENE, RE TS ZHE
S5HESTRECE = P& A BE EE A7 [ 8 0 BT i R A, 80 SO i v N
RENGSMRAE =T AR S B G IR AR C=CreK (K N ERKIR R 1HEAF HE
e E2 iR

BZRRYE RS R EREMR R RS WA ENEZER, HES S B IR 24
o ASARAER H SRR VOISR DTS B e i MBS IR E R4 7, ARG &M B
BRI, TR BN E RS R A G T S 2 A R 1- 2K -3 -5 Ak P b
(PMP) AT LMEMHE A Rk B i, A EA v SR AN, B REAE SO v RO B i A
EARRRG R, HF HATES R EIREE, TR R E AR A R A AT AT
254 nm A SRR, I HAE S (i SR TN BB 5 HAM R K B NE AL A B, e RGO FT BAE 3
IRGFHI 73 B E B RCR
6.6 JIEEBREARSHH K
6.6.1 SRR E R D B TERHE

AJEEE I E A BT S A NES TR R T BN S E, @RERAH K
HEGRES RS E. CRWN LT A ulRe i 22 PERG AR H IR IR Bl R o, i
H 5 R ERPERREE /2. J.EScott Y& H LRI WAL IR .. BFHE F A1
= WO HDEIE SR R BT ] Z R UTIERS 2. BRI ER BERES R R RIH R Y i b I
ANEH G ENE, MO G A RIES IR POl R P a B e . B SiiEs, 2l
PRV % 2] 2.5 mol/L I A] CRUEFE it P S IR IR B R AL 1) 58 R UTIE, AN SZ IR A B SR A
MRS E A AR . SORPRUE T 0 B R W S IR CE R A AT E N 2.5
mol/L Z R«
6.6.2 K MERKMFHITE

Btet 2 LR, KME, BIRL 0.5 cm x<0.5 em [/NEL, 70 THET 12 h, NEDETENLURIRE,
TBA). HERAFREL (1.00 £0.05 @) H|Z#5, BT 50mL =i, AIA 25 mL 0.1 mol/L pH6.0
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CLRANZEMFR . 100 mg AJRE . 37 mg £ %0 4B 22 mg KRR R ERER £L, iR ETR
4, 60 CHEIRKIBIRG . 24 h, K EgfER A N\ 50 mL B0, T 9000 rpm %5.C» 10 min.
AEYE, HIEEB RS —50mL 08, A 1.6 mL 10 %S0 7S b AL itne i,
WIEIRA, HEIRMCE 24 h, T 9000 rpm &0 10 min. 325 FIEW, VIIEAEMT 25 mL 2408
KA, NN 6.13 g ZFRHH, IWitiR G, B 2 LR S, 4 CHUE 24 h, T 9000 rpm
B30 10 min. PTUE S A 25 mL 80 % LB RN 95 % LB BE IR, i TlE T 60 C
T4 2 h, FLGEEZEKEM, RS T525 6 kDa [ S £F 4R Ie - i 2k, k48, 5T,
RFER B SRR E %

HERAFRE 2 mg G SRR CE RFEM T 5 mL 2+, %A 1 mL2 mol/L =% 2%
W, 1 mL 2 mol/L BRI, 1 mL 2 mol/L =3 LA 2 mol/L MRS ARUR AT, A
B, 25T 110 ‘C/KMM 4h, 6h, 8h. 10h. 12h, 14h. 16h, 70 C F&RSWT, LA
2 mL ARG S R AR, 0.3 mol/L S AR NI TR 1 BB K A pH R 7.0 I
AN 5mLAE, MBERZIRE, HRRSmERCE FZKER . R INES R YCE 2K R
400 pl T 10 mL B ZE &, A 50 pl 2 mmol/L FLFEE W, 450 pl 0.5 mol/L 1- 53—
J—5- N PRI (PMP) — F BV AT 450 L 0.3 mol/L S EALANTE W, el &35 5 F 70 C
KGN 30 min, BUHEAEIZE IR, N 450 L 0.3 mol/L ThER 1AW, WiEiRE. ml1mL =
HHEE, AAIRY, BESE WA TEZEWRE, % EREH =S PR E S AR 3 K.
¥ FIEKAHIE 0.45 pm JEME, At OB g 4T

AN TR R 5 AN [R] 7K AT B0 0 235 2 B BR R B 2 7K AR 5 B B ks W 1 s 25 SR I T 1,
2, K 3.

—4—Man
';”1 0 - == GlcN
(f N e (Gl cUA
é "k —4— GalN
b —— (al
Ho K/_F _&Y ; 0 _ o
0 : I ! i %

KA 1] (/)
B 1 ®SESMBRKEER 2 mol/L =RZEBKEERR

12



8
7
258 —0— Gl
5 —%—G1clA
Hﬂl 4 ——Galll
g 3 #—Gal
B2 ——Fuc
1
0
Jkiate) het)
B 2 #H&ESMERIEFR 2 mol/L FrEL/KREIER E
8
6 —————  —o-GN
&
o T X GkU
it o o o A
?ﬁ —— GalN
K X
# . . T~
8 10 14 16

12
FKARISE T (ZNIRE)
3 FISEBSWEIER 2 mol/L BEKBRIERAE

AR, SRR LR, IR (GIN). BRI (GIUA). &
IEETUE (GalND. FIUBE (Gal) MR (Fuc) £E=H & F F AV KRR, T H 35

HE(Man) HBETE 2 mol/L =5 BRI IE FH 2544 /K RIS HE oo Bk - L (Gal) 7E 2 mol/L
=R CTREWAER 6 h JGik i RKI1E 4, H A RPEEETE 2 mol/L = OB WAEH 8 h J5iA

HfmdriE. Wl KN 2molll =5 LM%, 110 C, 8h.
6.6.3 LKA MIHE

FESR8 R IR KA C G R SR AN BRI B 56 440 2, T B 2 ikl y e mE, X
FERINZ PMP AITAEAL)S IR 5 B MR SRE B WA, Cag A [E 52 AR v (S8 A AR R THI AR 77
MR R SR S AR, BTl sl RIEAE R H T 5. MmN T IR Eh 2 il
Ja . ERSUSIRES T RAE R B T RAE T, T R G A B OR, ] pH6.9 [
PR SRR, SEAT AT AN 7 BB R AT . ZAELLBIEma 23 BEBCR, LG Ll A,
H I A FE K o SER A E il 2y failik: XDB-Cig, 5um , 250 mm>4.6 mm (N42)
B, AR 25 °C; KB K: 254 nm; BEREE: 20 ul: JROE: 1.0 mL/min; JRBHAH:
A: 0.05 mol/L pH6.9 T iR £h 22 i ik IR £ - £ (85:15, viv) ¥, B: 0.05 mol/L pH6.9 i
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MR MR IR Eh- . IF (60:40, vIV) VAW BREEVEMGAEF: 0—~10 min—40 min—45min, B
0—8 %—37 %—0.

FESEIG MR VR AT R, VAFIIES PMP () H I IR (8] 08 B T S REAT AR i, A4
X AT A RO R, RIS, S BORER] DATS BIAT R B, A A e L BT S R 11 e
wRITH, WE 4.

v GalUA
Man Ara
2] EME ClcUA GalN
Fuc
80 GlcN Lac

I L 1 1 11

T T T
n o5 an

B 4 SR SERRITE MR EIEE

6.6.4 HEHHAZABKHIFE
6.6.4.1 NEFHESHIES LR BN E

e B [ I 6 NN PSR BRI S AR O R, AP HUREE 8 4. RIS L g IR,
JKWE, BIRE 0.5 cm x0.5 cm [J/hEk, 70 ‘CHET 12 h, NEDEREAUR R, RS . #ERFREL (1.00
+0.05¢) fZH, BT 50 mL =AM+, I 25 mL 0.1 mol/L pH6.0 ZFRHNZE . 100 mg
AINE AR, 37 mg £ &0 R 22 mg IR IR IR 3L, WRIEIE S, 60 ClEIRKIBIRY
SV 24 h, K EEARR AR 2 50 mL B0 T, T 9 000 rpm B0 10 min. FFEEYTE, bk
EWEEE S 50 mL B0, IIA 1.6 mL 10 %Gt bt g w5, WigiE 4,
EACE 24 h, T 9000 rpm B50 10 min. 72 BiEWH, UUEEMT 25 mL &K+, BEinA
75 mL K L, iRiEIR 4, 4 CHUE 24 h, T 9000 rpm 2.0 10 min. JTIE 2 7 25 mL 80 %
LTETSHAN 95 % LBEEWBE I X, G UTE T 60 'CT48 2 h, ZB/KIEM, HES T=
N 6 kDa FI S P AE B IE W 2k, WKk4i, T, RENESZHRE, IR L
6.6.4.2 NRIFHRSESHBRKE R PEEH S ERIE

HERAFREL (1.00 +0.05 ¢) 1FE, B 750 mL=£Fii+, hnA25 mL 0.1 mol/L pH6.0 Z.F&
EREEIRW, INN100 mg A AR . 37 mgZ VU Z.FE F122 moE Bt A B Sh e 3k, IR &,
60 ‘CIEIR/KIBIRG B4 h, S BE AR 450 4% #2 2250 mLES.OE i, 379 000 rpm #0210 min.

14



FRUE, FIEREAES0 mLEEt, INA6.13 gZ R, WITIRA, A E LR EaE
fig, T4 CHELNNGEEE D50 mLEOE, 19000 rpmE.010 min, 7% G, JTiE
15 mLZATH/KEB ISR G /% 210 mLA S, FAZAMKMBRZZE, NIRESHRRN Y %=
Wil W1 mUESRR T RER TS5 mLze 8B4, AL mL 4 mol/L=F LB, TR
HA, 110 C/KMA8 G, F70 CHESANKT, M2 mLZER/KE =3k R, 0.3 mol/LEAE
ARV T K AR pHZE 6.5~7 55 M NS mLA B, FHZEBKMREZE, NEESH
TR RE BOK AR . HERRAZ X400 pLifE 2 IR B K A T-10 mLA ZE & v, IS0 L 2
mmol/LFLHEA T, 450 Pl 0.5 mol/L 1- 7 J-3- B J:-5-HLt M bkl - FF 295, 450 il 0.3 mol/L&
FALENET, WREEIR A, 70 ‘C/KIR N30 min, HUHAEIZE =R, 0450 ul 0.3 mol/L 582 7%
W IR G . 1 mL=%FkE, RO, $FESE, MR TE=ZEFE, &% EdRTE
=& F e EZRERER ., ¥ EJE/KMIL0.45 LI, 4 R ity e 5 20 2 b ifg
SRR R A B E, ERL
6.6.4.3 HEHHLARABKHIHE

R#56.6.3.4.1F16.6.4. 20 € (R Z Hhilg 2 2 W& & LG SRR KR 2= Pa Sr ) & &t
AT B R R R HK=20.0, £ WLEL,

® 1 RERGERBKHNTE

JUE 31 e s LpssE | HPLCIEMNEESMRIE R | et - R
R~ 11
P mg/g WA NS A molg Z2HK ZH K
1 105.932 5.395 19.64
2 113.665 5.914 19.22
3 108.697 5.509 19.73
7o 4 111.313 5.716 19.47 19.43
L .
P 5 112.451 5.925 18.98
6 108.805 5.635 19.31
7 110.394 5.590 19.75
8 114.287 5.907 19.35
1 98.932 4.965 19.93 20.00
2 101.665 5.063 20.08 .
L% 3 98.697 5.019 19.66
o 4 98.313 4.896 20.08 20.06
a 5 97.451 4.927 19.78 .
Sl 6 97.805 4,935 19.82
7 98.394 4.851 20.28
8 102.287 4.907 20.85
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1 89.534 4.345 20.61

2 87.528 4.368 20.04

3 91.904 4.731 19.43

I R 4 84.575 4219 20.05
I 5 90.254 4.605 19.60 1985

6 88.033 4515 19.50

7 95.265 4.773 19.96

8 87.381 4.452 19.63

1 104.382 5.229 19.96

2 105.137 5.313 19.79

3 97.603 4.787 20.39

i 4 100.731 5174 19.47
K 5 96.467 4.890 19.73 1994

6 98.756 4.973 19.86

7 103.320 5.102 20.25

8 101.952 5.085 20.05

1 94.425 4.801 19.67

2 91.391 4532 20.17

3 95.718 4.766 20.08

I 7R 4 96.486 4.839 19.94
B 5 92.753 4.664 19.89 2009

6 95.052 4.605 20.64

7 90.968 4.475 20.33

8 94.316 4.715 20.00

1 73.532 3.485 21.10

2 83.951 4118 20.39

3 74.808 3.617 20.68

WL 4 75.860 3.689 20.56
20.61

PN 5 76.204 3.806 20.02

6 83.795 3.975 21.08

7 79.630 3.862 20.62

8 81.417 3.990 20.41

6.6.5 M E
6.6.5.1 AL %

EZ i, KM, BT 0.5 cm <0.5 cm [f/hER, 70 CHET 12 h, ¥k, I 10 B,
AR THIZ, Wfr, o 10 Hif, RA&H: BEiZ, 8% 0.5 cm x<0.5 cm /M,
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70 CHLF 12 h, B, i 10 B, RAEH: KE, MABRYIRSEH: KK, BAI&H.
6.65.2 2., T2, WS, BSHRSRIEEE M) &

K IE6.6.4. 2FTR T ikt i 22 RIS, B2 R 2 5 2 56 [ 4k o) 5 R AT T AL 3
6.6.5.3 WS EXW. WSO, BSE. WSALERAEF &

ERAAZ HL 25 mLIAAE, IIAN25 mL 0.1 mol/L  ZEREMZEH, i A 100 mgA & FH % 73 mg
LW 2 A4 mgE IR A IR SRR L, IRIRIR A, 60 CHEIR/KIBIRZNEME24 h, B il
¥ A50 mLELEF, 9 000 rpmE 010 min. FEVUE, EIHRZA0.45 pmKIE i jE o #1%
2100 mLEEM T, IIA12.27 gLRRER, GG, A 2 LRI T 2R, UL T1%6.6.4.28“T
4 CEFEI12h..... "R,

6.7 JFIERAIE
6.7.1 kU= NIRRT
6.7.1.1 ZKMEXRREEEE

FESEIGHAE A2 F T, DUE TR (Fuo) RTAMmEmnil 53pE (Lac) AT
MR Z B (YD XFEBERE (Fuo) MIRIREE (X) ke TIEhZ, &t Rir. drkihs
JifE: Y=6.032X+0.2084, R*>0.9984, %41 }5.0>10"° mmol/L~6.0 mmol/L.

W HY 1.8 mmol/L# BEREFRAE AT, ATAEJG, FESEIERE6IR, FIFHWARKZIE, AR E
YIRSD=2.19%, FUIMAHKGH B RAF, i A G 2K,
6.7.1.2 EEM

INEH A BERERR AL ST ATARE (L2 mmol/L) F R ISR FIR A T 24 REEAT AT A E « 5
HE-PMP #7447 RSD=3.80%, FWIi% )5 125t A Mt AT A= 9 Aol 28 55 P R AT
6.7.1.3 M HRFEER

JPE R H R — M AR (5 e LLAMEAS 2], SR E T 25 0 TS BRI 2 s, 7EEAT 5
BRASE 0 s B, G SRR AR SIE I o 7 9 B R PR 48 7E R IE AT — 8 AT S M (e
RS FEYRIHTER T 20 7V e i st B it o B R ) B VR BBE o 80058 A% 7 VR o e
WAV IR (RIN=3) FIEEFR (R/IN=10) 43 51°91.0<10™ mmol/L#14.810"° mmol/L.
6.7.1.4 FaEME

MER24 i, HEFERTAD ISR E, HARARHEmZ (RSD) /NT2.5%. #H
I E JEAE 24 h RS E 1
6.7.1.5 [t

M IBOR) 2R R 2 1 IRIEAE S Fo0S R BB SR (0.05 mmol/L). HikfE (0.9
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mmol/L) FEREE (6.0 mmol/L) =N7KFHI Ak BICR o 83 B 7K T B g [B] Y5 28 A AH X
brifEZE, VEWER 2 fIER 3.
= 2 RSB MIrEWENELER

BESY | WRINE mmol/L | #&:II4E mmol/L =K 2% FRIRIR Y | A ERUE R 2%
1. 0.0415 83.0

2. 0.0390 77.9

3 0.05 0.0412 823 78.9 4.50
4 0.0369 73.7

5. 0.0404 80.8

6. 0.0382 76.4

1. 0.824 915

2. 0.892 99.1

3. 0.9 0.840 933 92.2 431
a. 0.791 87.9

5., 0.829 921

6. 0.804 89.3

1. 5.7 87.8

2. 5.08 84.6

3. 6.0 4.78 9.7 87.0 4.98
. 5.41 90.2

5. 551 918

6. 507 87.9

*® 3 HSORBMTERRRELSR

FES [N E mmol/L| #&ME mmol/L EENELD SEREL Y% | AR AR 2%
1 0.0423 84.5
2 0.0459 91.8
3 0.0434 86.7
0.05 88.9 4.95
4 0.0415 82.9
5 0.0460 91.9
6 0.0478 95.6
1 0.832 92.4
2 0.845 93.9
3 0.896 99.6
0.9 94.8 4.82
4 0.781 86.8
5 0.878 97.5
6 0.888 98.7
1 5.56 92.6
2 5.71 95.2
6.0 92.3 4.88
3 5.56 92.6
4 5.95 99.1
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5 5.39 89.8
6 5.08 84.7

6.7.1.6 LRARL

HENAZ 5 RELAE 4.31 %~4.98 %2 [A]; L[] 2L 57 RAGAE 5.22 %~6.71 % 8], UERI1Z 772
R R AT
6.7.1.7 TR SH] & hilES 2 KN E

St T B (0 BT AR R ) S AT T O aE A VESE, i B LK 5~ 8, %R
g ST ) 2 1) S 2 B (K HE A

mAU] GalUA mAU
140
T AT PMP
PMP GalN

10 GleUA Ca

120
Fuc

1] GIeN L 100

Lac

JML UL :J« L

T T T
n 25 £

B 5 SR SmERRITEYMREEILE H 6 =RiiKRAEEE

| L%_LMMUML*. Uy, |
& 7 ®&0MRAHE L EE & 8 ReMaiEaiLEg

6.7. 2SR5 S B WUE H3E A

I8 SR it o M B A 6 ey O 7= 5 2 B A B (D T BT
77 it 5 M B AR i = A (RO B R R AR B, R BRI E PR, S R
SAE, IG5 AT I 25 1 e OB B34S, A3 SEAT T S UE IS . SR ESs SR B R E
RIS, VUL = i 2 BRI 45 R IA g an T -
6.7.2. 1 LRIVEH

VU 5% S 06 2 W T o BERE IR FE RV B L3R 4, AR RN, SERMERIIRE Bk T A
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J7 V5 E 1 5.010°° mmol/L,

B =1 BE I B A 5 v 1K) 6.0 mmol/L.

* 4 BEEMNENRERETEE. SMAEMEXRY

S = ZMEJEE (mmol/L) | &tk 7 e MR RE | MR BEEMEAKT | IR S
NS i 5.0<10°~6.0 Y=6.032X+0.21 0.9984 <0.01 10
E KK P2 dh R
BB | 5.0%03~6.0 Y=5.595X-0.17 0.9995 <0.01 10
e
o | N s
mh o B A 5

\ 5.0x10°~6.0 Y=5.639X-0.28 0.9986 <0.01 10
55 Mk Ao
CHHE)
TR SR ,

5.0x10°~6.0 Y=5.529X-0.34 0.9998 <0.01 10

= B I6 AT

6.7.2.2 K HHIRAEEIR
BB R vE — M DME R =3 fE ke R, DUERR =10 fE N E IR . IR LE =
FAS b F 2 7 iR e I, P PR 24035 1) 1.2>10° mmol/L, & &R iEF] 5.0<10°
mmol/L (WL 5), T A J5 AR A A H FRAT 2 2R
5 HEENRHRAEER

IR E K HUBR Cmmol/L) EEPE (mmol/L)
ARSI 1.2x10° 5.0<10°
[ R K7 il Jo s ARG 36 v 0 1.2x10° 5.0<10°
A b Y = 5 R ARG 56 0 R 5 5
1.210 5.0%10"
L CHED
5T R B 5 B 1.2x10° 5.0<10°

6.7.2. 3 HiEEKZE

FARIZ CURBMCA AR, A7 ks EISGREE, A8 =ANKFH%5 56, BD 0.05 mmol/L.
0.9 mmol/L #1 6.0 mmol/L, &FMHAFEREN TR IR S0 AR 5 S50 5 i ge 4 &5 Zi v i s
BISCERWE 6. IFE 6 AT, FHAR VR 2 2 B = A Ids/KF R I R B I 71.9 %, 5
19 104.7 %, FFE Rl J7 iEARE ) i E K
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* 6 BEEMIREE (%) FEEMFHE

s JInFR7KF Cmmol/L)
S
0.05 0.9 6.0
NS 82.9~95.6 (88.9) 86.8~99.6 (94.8) 84.7~99.1 (92.3)
] 5K it T &2 M B
71.9~83.6 (78.4) 87.9~104.7 (96.0) 76.1~91.5 (85.2)
g L
AR B Y = T R
BRI I O O 74.9~84.2 (80.1) 90.0~96.0 (93.3) 81.7~90.4 (85.6)
=)
T8 T R R
74.2~83.7 (78.7) 89.3~97.3 (93.2) 85.2~91.1 (86.7)
L6 BT

®6IE: FTIINEIMCRTEE, 55 AT EE.

6.7.2.4 WHRAH
MRAE S =R E ST AR R BOLER 7. IR 7 w70, PUASSEEG 5 R AR HE T
N E R Z OB e 2 2 08 S BN A8 7 REFE 3.51 %~5.69 % If], k(A2 R AAE
4.24 %~7.12 %2 [8], FFEAGIN T VEARAE R i g EEK
*7 HENEHHNERFRNAEATR AR

SEIG HEA AT BB (%) fEla AR 2 R B (%)
ARSI 4.31~4.98 6.71
[ K77 i Jo & A B A 0 P 3.82~4.72 4.24

AR 5 7 e B R 5
Fl HED
TR T R A 56 T 3.91~4.72 7.12
7 KA E R E AN R, UASEER. EAFESARHEIK R
B

H A2 20 &€ 7V TG B BRAs A E A e g br v o] 2 08 . AR AEAE f) 1T 1 A oot
PAZ BhiiE 2 B e o9 R B . R AT 2047 1 28 MR RIE AL, IR 2 AR SRR 4N
T E A AE SR KR WA, Pl AR E A R E EE, Bk, Bl sz
FIVERIPTHRAEE . ZARAER 5 B0 VR S B A t IRA,  REBUSELF, FEWhEEm, 0T ENAMER
T P A ST U 79

3.51~5.69 6.28
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8 HIUTER. A RFIEIFAERI SRR

PRAE AT E 2 TR AR AR PR A ) R FF & R E BT A X7 6T BUR, FFSHGEE. &
M REM) G ASARAER G AT N IAT IR VAL, IR GB/T1.1—2009 (Frifefb LAk
T, GB/T 20001.4—2001 (Fredm 5N 28 4 #7r: ALZE AT IRD) BB R IBEAT 9 5 il
e

AFREMUA S SS , HEAMEE S LS S 2 R e Tk s A, BEFTAT
AR HIATRER . VER R A E Kb A TS .
9 ARAEME A TR EHER AR B

FRVUA R HEVE A HEREE SR R AT o
10 SEjEfRE H R

SR AR HER AT RAT, T S Ahr e, A BORYEIER, S WTEARE R A S
TEAR R AR I LA BEAT B AR T, FHAGUE GBI IR ST 5 S fEs . 7E B 1)1%
P IO 7 b T S M CELFEARIE A AN AR AR5 R 20, AR UEARHE BT AR A
BB . ArdEfbdE . RS, H b R R A AR U B P L s bR B T 2, RS
BT 7 I A AR AR DGR D B
11 RSB RIUTH RAn SRR R

AhRiE H itz HAR S SC/T 3049-2015 (IS B Hdfl b bt 2 2 W K000 5 — v Rk
SR
12 % 3CER
[1] GB/T 191 GHefiticEnbr&
[2] GB 2733 @4 brdE &, FRISPPIVEK M
[3] GB 2762 & aEZzbrdE &ahis YR E
[4] GB 5009.3 &inZaE 5 brdE 5 Ko BlE
[5] GB 5009.44 frinZaE5brdE &5 h & A rl e
(6] GB 2721 frilZh
[7] GB 5749 AIHIRH /K DA NRHE
[8] GB 7718 &bzt EZArME AR & i bR 2@
[9] GB 10136 EfnEEKIRAE  BHWIEK I dh
[10] GB 14881 frih & aE X briE i Al EAE NN
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[11] GB/T 30891—2014 /K= FhikE M iE

[12] WF 1070 & E AL M & BT EA I AL

[13] A bt vt B 38 ) o [ b G T AE 4 [G AL 5 R E ROk e i, 2016
[14] Eimer, 24, AR NEES 2S5 ERJTE.ZL 200410036250.7

[15] Ahifgate, PAHER, B 5E 7 2 2 BE B /774 ZL 200410048001.X

[16] BEt[E. JLFE PSR M 2 FE S R EPER 7T 22071850, 2010
[17] #RIE, AR, 5, UK. MR E BN TS 2 4.21.200410052907.9
[18] FHAI & A [FIi 2 2 HE 0 43 B A S AR A PR R BT 2200185, 2009

(SRS ZRENNE SRR ERNE) i i
SR —ETH
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