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LARHER BB F RS RIR
1.1t 2R &

2 ( Manihot esculenta Crantz, Cassava) J&#i AE BV FIEURIEY), 5
HE. BREIFMNEF=RER, BARER “WEhmE” M “BRIEIEY” 2
KA. gt (FAO, 20200 , 2020 “FHFARZ R ™ EikF] | 3.04 2m, KZE
P 32 B2 o 1 AR IR 280 25, T B3R 0 AR B AR R R A Set
Bl R, et FARERZEZETMARZE N - EL)JE 2.0 /I, 20%/5 4 224 HIi
P 2R B0, FLAb P 25 AN #0425 5 o XK 2R G5, HO P06 ™ B G
REHHESHEE KRG, 25 5 IR 25 Y 3250
ARy 2 —, R AT SRR R M AR AR oh R
WEV AR O T, IR AR5 H 2 — IR — 3 — Rk (i AL
)Py —MEMER (2 — 2K E-3 — s — A EE) R &), & &R &Y+
WERZ. ol 20—, CRIULAE 1700 250, 5 AR E A7
fE. REHIFIEY], SRR EY BAHBREE B WAEmE. soE.
PURRRSFAEEEVE. KRB B FEREBAMEE MR, @835 AT
MENBS B, IET LLGIT IS, I H A5 A0 L35 i 10 2o Ry A A
LA A (26 20 5 HE e R A <P, BT IE, AR RBLT 8 fhik
BAEEAL S, o nliers T et . MR Ry, M. S pkir. Ak
L OKMFERL I R AR R R R, R RS T T
B M KANE . MR SRR LRy 6 AP, T AR T P A B A
SR 90% /e A, FuAth 4 i BRI D, FEA A Bz AN L AR AR S - AN B
o4 Fh R B EEAL E A OLE 2. EARFRFARZE SR ASF A E AR
RS, ARSI EE Y R A R B Rk Bl Rk, e Ea R
o€ BT B B AR 3 = B ) B kA . PRI, ) AR B
R S Jo B ARSE U 7325, R AR S R Y B o A SR A AR 4, X R
ERT I E R AT EE R = .
HAT, CA B O 3l R o R R bR v, 7l 3288 A R s et
WA KRS MG 7722 RHEGI S . IR AR AR Z M, X
TR SV B B B DA S B — o B E B AT, W SR e OB ik,
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i1 X A B R R, H R A0 e B b kY R AR (BT AT Rk b v 3 A
ClRbA S K E RIS ENE SAMAHGENEL) (GBIT26625-2011) (R
fa it K S S S R B 2 TV RO (L) (GBIT23788-2009) . (%
FRE R S T A I E T E e L EE)  (GBIT20574-2006) (TkHAR
g 4. 7- IR HEE)  (GB/T25174-2010) LISk A IGbRitE (HY &
S EEER I ) (SNT4592-2016) 5. S&FACSE I B oh B S5 I AN 3% B B2 AL &
PRSI 7 v [ N AR A o

HPLC "] LLPUE R HE i o A S AT e e &, REUES, 2%
ST gz —, IFHOARZUARIE, @SR %k r] LR E £
FhEERS R 8, O T SRR VA R T E R, AT R K
YRUAE £V 0 8 A 8 5 R A S 03 v 1) 4 o

HO HO
O o oH O o OH
) | O |

Ho o oH HO o

HO HO
oH o o cH, oH o o oH,

H-:-J\;I:H H;LI.;.H
oH OH

2T (Rutin) JH4EH (Nicotiflorin)

HO
O o OH
‘ I
CHy i
wo ﬁ;\ an
HO
OH o o CH,
o I(J\: o
OH

¥k (Myricitrin) KALEF (Narcissoside)

= O

K1 4 Fiosi iy 4 4 5

1.2 f£55RIR
ARFEFINE RN R & (T Fik 2021 45 e v MR bkt
R BRSSO RINGE A (EHFZR (2021) 23 5, SEEUH 4 5%



By RS ERR I ORI GIHRIS . 20213496-T-424)
2. TAEMEIL

2.1 BEHAMEEREAN
A b ph o A AR S s 1 B Pl VRS S T W7V A5 4 Ml 2
Febi. P E AR ST S o I R
AAREEEREA: R IR, VB, M. ST, B M
S RIEE. BN, HEIC SR,
2.2 RELEALEN

ARERRAL 1. A EE RO 2 e 7 /R 40 b o B YR T B

o [ B AR R B R R R BRI ST CRIRR “ Wb BER ) SR AR
R, BPALRA A R AL, EERIIAT . R TR R JE Ak
WEFC BB T B R RBEEARWE T B EIR R B . IR B0E . I
Pr 5L AT AL R SR ARG B a5 B YR
A RAFHEAEARITER E ;. Rty B LR RO [ bR & AF 5200 i
ey B U B R RN SR TG S ER Bt o LS5 E I BT BRI B YR
T, AR BIREIAEM AT, Belr SBHEAIE T, EHCAT I, M bR R
PR, AHREATT R G Bk AT, RS SARIEARNAT LR
HETTH 75 30, E AR AT ML bR 68 T, H A AR T AE L B RE . SR
PR BRAERTE . MKTE B S5 TT

REBAL 2: WITLA RALBHERT SR

WL AR B2 LA N IRBUT ELE B A st ROV ZR S AT T . B
T 1908 5F, BT BICEE. FYSREARMA . HARTSHAED. KA
R A" MR % e 5 E IR 18 MU, AT “ B ESNEART M R L A
JEER T 5 RS PEEKE ARG ECE)” ARSI R E F TS
TREWFFTR L G 7 88 2 MEZRYT G “CARMARFS HAR™ bl B S5 A dh

Joi i 2 A B A A I O (L) 7 AR 19 NS . EEURIE LA A



R7FRERGBI T BRI FR B R SRR A R 25« 55305 - EHF R
T AAT TR AN FI LRI SE, IR, B3, BA. BB k. kR, &
MO R AL G AR SR B FIRRIE (R HRBFTL, DARA™ iR B2 4
AL AATHFAEA . AMAKT R R TR 5+ U e . 2 B 50K
AT AL IR 5 6 HRT AR (S 15 0 20 A A SRHE B 7 AR 25
G WHTAHARFFER 5 087 3 5T 4

BN 3. EFRRELBTIT

PRI e R T K i M B B R, TR AR BRI
Lt PR AL BRI 55 1 22 A 2 RV IRLAL o o [ b AT 9 B Bl 4
AT SERERIE, B AR R NG RIS . R R
PR FRIF T o T AT R 1 5 T B B T o AR S Uk (R b M AL R 2
SEBFIC . Bl WRIPAr . FFR BRI R R o AR 6 ik 1 4
LR AR T R R T R AR TAF . AR IEFRIE SRR VR Stk
SRS T AR o 78 ST 50 170 M B S A R B S e P B B4 2 (A
EPEIINAE, LSRR BRI A AR ERARAEEA . TR B A A
5 S S TR . 25 P VR R B AR AL AT . SR R AR
Fo AL B RAFHEALFTTE . RS FRAEALBT L. B MR AEAL T T . SEnithriE
WS, ASELAFRIETIFC . Tolli iR BARAELTIFC . AR AE ST . B
REEFEROURT AR AL IR IE . [ SbRAE %
2.3 IIEsAL

BN A7 R BRI 0 (LSO WA A BRI
Dy Bl AR B R B BB IR L G L SRR AR A IR
A R AR BN T R 4 BRI MR R L (UMD 35 5 5K
{2 575 A R«
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2.4 FEREITE

2.4.1 BRI

PR R A (] T ] P A B A RSN R R bR L SRR, A
FEECA ERR A ZU(FAO). T TALHZI(WHO). & vk i 23 i 25 (CAC) ZE A 5%
FLSE e, B (AR A v A0 ] AR HE S TR

2.4.2 WERSAIRE &, Hi%E B in e B

N ORARAHE R 2 3G FIE, BATR AR R AL AR AR shAh AT 7
TR, A A R Z SRR Z R A s 8 30 MAFSERAF
SR IAEE Pt SR SR S I TR GR 1D, RE M A b 1 B s
RERMIRA T WHET . A AUKALE, A B 20 L 2 B/ & s AN 21,
AN TR RMSTIR AT i A ] 25 B 22 AR, AL, ATV R T . MEH . i
AR 4 R Ay B ARSI, o R L S S R RORE E N R R AR
FERIA & EARR R R A bRl AR 9 5 i AR A N S0 A U5 i B B UE A R

R 1 30 ARE MR GIRA b A S

RS = (mg/kg)
Fr5 YT S
[7Linsss T VUit AKALFEF iR % N

1 EH5 Y 670.79 15799.60 4913.83 483.45 75.29 70.22
2 1B 6 5 111.72 13674.71 3889.25 37951 40.05 42.75
3 R 75 453.64 17581.92 7087.55 647.59 38.73 46.13
4 1B 8 5 529.38 14179.54 5035.76 353.69 123.08 88.62
5 B 95 47531 14950.34 5424.36 394.23 39.45 0.00
6 #5105 496.32 15956.29 6630.42 755.21 42,58 46.66
7 #1155 702.13 22621.23 10012.55 74557

8 1/ 12 5 574.54 16363.92 4877.86 302.39 7177

9 G 13 5 444.75 15449.94 7541.21 343.14 35.07 48.47
10 g 14 5 596.46 19374.16 4704.04 600.96

11 G 124 5 279.94 16425.70 8476.34 574.96 64.53 70.03
12 £ 6068 & 87.29 9592.83 8765.69 419.05

13 £ 205 5 257.67 12791.47 7507.72 370.18 - 31.07
14 Bt 319.68 15748.58 8010.26 543.45

15 Ep e it 661.14 13606.06 5952.32 289.85 46.16 53.85
16 E N 461.05 21527.09 5449.74 546.87 51.26

17 e AR 292.00 16927.98 8376.80 698.10 52.73

18 HPAEARE 98.55 14104.12 1412.20 403.16 35.74

19 KU50 901.32 14724 48 3430.14 490.82




20 Pt 199 337.52 14230.59 4282.52 262.07 53.33 59.19
21 a5 94.25 7501.44 5656.92 239.81 49.17
22 GR891 144.46 12294.78 3714.16 348.33 47.05 56.78
23 GRO11 526.32 14928.06 6083.62 321.21

24 CM483-2 820.81 19482.04 9366.48 287.27

25 He# 5 5 847.97 16147.68 6482.84 31254

26 TFAERBIEAE 43.43 17088.68 1477.60 396.13

27 BEARE 800.13 18087.22 4568.16 200.88

28 L 60 676.93 16094.86 732575 307.48 5.10

29 LG 6 5 23.80 17908.20 3226.12 206.04

30 B 5 5 206.92 16578.22 7353.02 235.36

PEERE A N 2 EXI

2.4.3 ZRISUE

FETT I T R N AR S SR BORM R 23 A A 45 SR BERE b, BSr T (ORE
I o S R A 7 OB (k) [ SRy 5 (R SBT3, ELHG AT A 3
FAFHA S BTSSR IR, FETTIAI RGUE N BTN 2RIV
. AR AT PR HEWRRE . RS IR E AT TR, SRR
RS Iy BB AT T 5256 8 2 TR LR
2.4.4 bRt BT AR

RCHE LAY 2018 AR R FRIE LI T [ 5K AU TR ROl T S IR PR A
S RARARUERT 70D VB T ORIl SRR A5 Wi LR 7o) B s A R R K
PRUERFFE) (2018 YFF0213505)

2018 AFLAK, R HELAT FE Se A A ) K b R R B AT AR R R T
FRIVFFT, T H BT A AR R R R FR AR T AR DG AT ML bR v
2020 4F, FERTHAWTFUAOEEAN b, AR R A A A I A A BRI AT R
5 T HER PN A S A B T S A ), AL R R A R R R R,
K4 GB/T 20001.4-2015 (Arutdm S ANEE 4 #70: RI 7 iEbRE) FrfilE KW
AR, G5 e T ORZE M RS AR IE oo (i) AR

2021 4F 8 H-2022 £ 2 A, R GBIT27417-2017 (&F&VEE L2 51k
FIANFISGIESE RS )  GB/T35655-2017 {4k 43 Bt J7 V256 1E Aff W\ AT Py 38 ol & 42 o]
SehidE S ik 7)) 55 GBIT 6379.2-2004 (Il J7vE 545 RIHERE 55
2 FB5) W bR R E M S IR I EEAR TE) BIRLE IS A KSR,



F A MV AR AN AR it o B M B A B I s CAB R0« R S R A SR
ARV A A A it ot B M B A 36 K L GEEIEDD SRR BHS I 5 AR A IR A 7]
ARV AR FAR 7 ity BN 1 it o B2 4 B AR 3 sy (BTN D) 5 ZRSESS =X 5
RIS HOIAT TR WAEFIVEOY . JFARYE 5 KLU0 = GG RS R AT
it ordr, MESER T ORZEM A e iRz E = R0 A ) ARuEfEsR

3. 1 G 1 JER U A0 R BRI A S AR AR

3.1 Pt gm ] JE

AhRAE B 5 i R P T UL R LSRR -
3.1.1 BlEeik

TR T VR IOVE TR . AP E « G5 40T 407 25 7 10 0 S i (B2,
A A P 905 PRS2 P PR A 7oK 52 8, TERRHE SO G il 78 rp SR B AR A
RINFERFI R 15 51
3.1.2 Jeittk

SEARAE P SN A IORE, ARG E KA TR BURANEML, PERT
S 1 P ) SRR SR, 7SR SR WA IF 2 AR ) [ P 9 S E R R v £ A2 e
RS, BRI I B R AT S BB 0 e R, S B AR SRR & SRR EHE 4,
v o BT AL (A P A T e R 24 S5 vt T S A
3.1.3. EH M

TEARE TR R IO . AR B B TSR J7 T, SR e SE AT AN
AR VEAE N T B AR, B0 R AR A8 T 920, I 05 T bR A S
51 .
3.1.4 @AM

A P ) 5 ot R P 55 ) A R v R S ) 25 SR Tt v LA % T4 P £ R
B RFURIRS SRR, TR CRRAEAL TAE S 55 1 305 hrdEfb et
IS AR E N  (GBIT 1.1 « (PR TAESI %5 2 #5: AR e
PR AT Z N R MHE S (GBIT12) #HTHRS, MG 7 g —EE N,



3.2 EEF RN BHE KK
321 MEFEHENE

RS R AR A 1) 5 3 R R T T DA DY 00 g 1) B B AR ZH R R S
B WER . BERE Y[ MG AR i A R A B E ARG L T ik
Abrite. H AT SER A& e 2o g, maobeRiE . mil
IR (HPLC) , WA ECR EE (HPLC-MS/MS) 25, v, Eaufir il
72 H AT s R A S 5E T 0 BT, A 8 T A R R v SR A
I, 58 1 AR SO 3 BN ARG L B 5] I SCPE ARERE S R
BAARRL, AR BRI GE R b 53Rk 8 N4 bRl EEBAR N
LA RE i HIT AL B, AR G R by Hh B I I 0 32 ORI HPLC-UVD/DAD J572:
&5 JUANT5 T o G r 3R S E 12 RO SRR 77 v, R R A B
PR A FERE . SEBURHRLL, SREUR ] $RIGEE . (il s 15 X S 4.

3.3 HEHA#HE
3.3.1 FEMLH &

AREZE O RESF 2 0y, (1) SBEHFEN . B G0 EE iR, %4
BRAET-40°CUKFE:  (2) MMEE S BEI RS HON 60°CHEFE HL T 24h, BERK
MARE, 1L 0.20 mm i, FHFARAET 4CUKFE.

3.3.2 FEanHEHEL

# FH BRI 7 VR BB SR A P S B AR 4 T, B BngR
VR . RORAR, A B BRI RS I R E O R L SR s R . R
At S B A R R 7 R R O L BRE 23 1 R SRR, 383 3 KA I 4 F
AL 38 KA TR ) % 55 71 RIS 2« 487 i B AR B SR R
SRIE RN AT 2 SRR el P bR LN MO8 A RO S o A i i A
Hp A R B AR U RE S HEAT RN, 2% 1 Chahyadi %5 (2020) fI3#
U795 0 A ko IR, eSO SR EGA AT S B I AR T, R B 509 1K) 2,
DAKEAMEER . 2 T AL T 0 26 MR WA R R, I 3R 0 B EORR,
Ik, BA1%4% 50% 2 B 4 Fh e, Bikin T
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(1) AREEEHIRE: BURZE MG Toesd, IMAREBEEmA, #
TR B Z & H-Fy K 0.29 CRERAZ 0.0001g) T 15.0 mL &0, A 50 %[
4T 8.0mL, WERIRGIRS), HAHRI 60 min (50°C, 4kHz) , FRFEMAHE
JRA1, FERESL 10 min (10000r/min, 25 C) ; EiEWHEBET M 10mL &
B, FRIEFEIIN 2.0 mL50 %[ ZBHATR, HEiRIREIRS), FEMEC 5 min
(10000r/min, 25 C), & PIREG L EiER, I 50 %0 £ B E 45 % 10.0mL,
TRAIRIARRIR, B ImL JRA AR, 8 0.22u m BRFLIEME, it 20
ERELSONE -

(2) REHBRIRI: MHEFHIRDORE MK 029 FE#iZ 0.0001g) T 15mL
BLOLE T, M 50 %) LF 8.0 mL, JiEdmiRZ IR, HAHEE 60 min (50°C, 4
kHz) , fEFESAHG, AR50 10 min (10000r/min, 25 C) ; ik E
T4 10ml AR, FREFINA 2.0mL50 % ZEEVAR, HERiRGIRA, KR
&> 5 min (10000r/min, 25 C) , &FFMIRE ORI LGB, A 50 %H) 1% &
K% 10.0mL, JREIRINAFI, B ImL YA PRI, @i 0.22u m fFLIE R,
A R RS € B A 5
3.3.3 AR IRk

IS SE IR A SCHRE B[S, 7], 7S SREOR BRSPS B e 7 ik, JF HAR
B TR LA R o 7 P i P AN TR R B RCR A e, BRI xS 4 SRR
BEAT T AL FELL 4 Fhss R 2 & RPN b 45 4R
3.3.3.1 LB H AL

6N R 1) L BE L BIFREL, 2% TA0%-60% (1) 2. 15 L B0 £ A B - 34 il
RYIR PRI, SERRLG S R E W R, AR ARy i A i ik F
5832.5mg/kg114641.7mglkg. 1H LK) LEEHBIAE GBI T .
RAAE R AL BOFREL, IR rh190% DA A7 T AIEAE T, R, 7E4REX
I A% B 2 B (AR, 350003017 I S (SR EUAR AL 52 56
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8000 1

- it o & T S N

Ea 6000 { B A A A S 1o 8 I [ I

& — B s B & 12000 I

L c 2 :

4000 e < 9000 I

[ﬂﬂ C "i‘ﬂ 6000

% 2000 A i‘!aﬁ 3000 l Jz

=, ﬂ% 0 : : _‘ : -

0% 10 0% 0% 0% 100% 20% 40% 50% 60% 30% 100%
=okALTF| 1641 | 160.0 | 1514 | 154.2 | 63.1 5.6 KAF] 327.9 | 349.4 | 339.8 | 327.9 | 186.1 | 31.3
JAETE| 1275.4 | 14573 | 1413.5 | 1474.9 | 1413.1 | 751.8 JA{ETF| 3040.9 | 3756.5 | 3719.6 | 3659.7 | 3069.9 | 617.1
FT | 3653.5 | 4104.2 | 3944.1 | 4137.6 | 2279.7 | 1695.0 ST | 8452.1 | 10379.9]10259. 7| 9925.1 | 4894.3 | 1082. 4
“htEtF| 92.4 | 110.9 | 88.0 | 53.1 | 36.5 0.0 " 00 | 1319 | 9.2 | 779 | 26.3 0.0
ZIELEH ) LRI (%)

El2 ZEFEEBIxAREM R REER R ESUR A F2 00

E: On=3, QRARNEZZEZCE (LSD) E#ITZELR, B LWARASEZRDHIRR
£ p<0.01 Pk FLEZREZE, TE.

3.3.3.2 Bhi tb itk

B R i s R ) BB, BT LR R IR R ) 1:30, AKE
MRy BL 1:70 i, S EEER & B4 )~ 6657.3 mg/kg A1 14930.4 mg/kg, {H M-
1:30 5 1:50 A1 1:70 ARIE R EE 1k, M 1:30 A1 1: 50 2 & hARA 8%
PR, D, R4S, WRATEERNR LY 1:50 F2HURZE & H-Fl -k v
TR

~ 8000 7 & 7000 1 - u
o ® g o, 0170000 g
gl 7000 AB B a 15000 - A A
= 6000 | © E B B
2 5000 1 5 130001
s =}
g 4000 1 >~ 11000 -
]
o 3000 41 9000 -
% 2000 1 ot
3 1000 ﬂ% 7000 4
0 - © 5000 -
10 30 5 70 90 30 50 70 90 120
B L FhE

B 3 R4 EL S AR 2 B & S SR A
3.3.3.3 jH A SEHUN ] K9 LAL
JEE 10min~120min SR 1] LL AR B, 76 P BEELET 7] 43 51 4 10min~
120min % A4F R, ARZEFARZ B SRS B2 RA R, IR
B 60min A1 90min, S W 5 & 43 7 5655.2mg/kg il 13726.6mg/kg, {H#
7 BT R SR ISR B 2 e . EAR S b, SREURT ARG, SRR
RS, HARIBBEZEAKF. B, JFECR A 60min $2BUKZ o #H

12



Yl .

18000 1~

7000 -
2 fgnl- 2 16000 - i A A
A A A
6000 { A A A, & A
% 214000 A
5000 1 212000 -
I8 4000 i 10000 A
E ‘&[ 8000
= 3000 =
#% ﬁ 6000
- 2000 4 " 4000 A
10 30 60 90 120 10 30 60 90 120
HEEA] (mind AR Al (mind

El4 A [EIB AR E) % SR B AR 12 BUSUR O S2M

3.3.3.4 jE A SRR L

TR S SRR 30~T70°C A Nt R I, AR b i AR AC S by B i 4
BUBRESARE, RIUCRRE N 50C, KEEET & =5 30 5745.5mg/kg Al
14995.4 mg/kg. fEARZEMH, FERCRA MRS, SEEEHS EA FRE, (HREE
BEKF. Bk, JEEER A 50°C FEHURZ i E Y ) .

% e000 { A A A A 15000 4 A
e = 13000
E 5000 - &
i ~ 11000 A
41 4000 1 i
2 ‘@ 9000 A
= 3000 A = o
i = 7000
4
2000 5000
30 40 50 60 70 30 40 50 60 70
HeRE CC) HERE (C)

B 5 HBERAURERAEM S EIR S BRI RN
RIEIRBOTENALIR R, BE 7 ARZ B RN 50% 41, BHK
ol 1:50 (viv) , B HREU ]y 60min, A EIE N 50°C; A R I EL
ZA0 N 50% 20, RHREE N 1:50 (viv) , 7S BEEU [E] 60min, #8755 N
50°C.
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3.3.4 ik BRI
3.3.4.1 KA B

£ 200~600 nm JEFE X 7T MEAE T AT KA BV S R v T
ATERAMAN, 4 Pl TR B 57 7E I A T B A T AR R S U, e KR S e
WA 2, R 4 AN SEIREY) 0, 8 LA ARIL ) 360 nm Akl o
3.3.4.2 s HYILFE MR ELAL

NS 4 MR BRSO IE R B, S xR sh A
LU R B /K TR R FEREAT T . 45 SRR, R 0.29% 1 B R /K VA HOEEAT B
oA, T AEAE E ERE S R AN R, W . W 4 R, KALE
FOT S BRI KA (0 OR BR INFIA) 737310 9 11.629min. 13.776min.  15.828min Al
16.243min, AOFRFE S 4 Fh B AR EEA) 0T HH OGN R] S AR R R — B AR BN AR
BhEEAE 7 BB, AL IR RE WER 1. Bl 228 % T

a) Eclipse XDB C18 # (250 mmX4.6 mm, 5y m) mPEREM 241 ik

b) JishAH: FHEEAN 0.2 %ERR/K, #43K 5 IHE HEATBA FE LML

¢) ii#: 0.8 mL/min;
d) il 4::360 nm:;
e) HHEE:10 u L;
f) HHif: 40 C.

1 T KAk Y S5 %

B} [ /min /% 0.2%5 B /K 1/ %
0 25 75
15 58 42
20 80 20
25 100 0
27 25 75
32 25 75

K2 APPEEEERE A BN R

Fr iR ELL s TREIF R /min | BRI K inm
1 Mg 11.629 256. 358
2 BT 13.776 256. 356
3 JHAE T 15.826 266. 350
4 AKALEF 16.243 254, 356

14



o

13.776 ™
13.755 ™

p
>11629
=
=]
. 15.828%
5 =
16.243
s
b N W s w e N @
5 3 8 58 8 3 3 8 3
- 8 8 8 8 28 8 g8 8z
L L L L L L
N
11.599
15.815
16.232 *

s 4FhEERES AR &L
3.35 HiEFIIE
3.3.5.1 &ftIiHE

(1) WM bRl & A MEMRRREUM M T AR IERE i 10.0mg, o FHY B 25
HEARZE 10.0 mL, FCRKE A 1.0 mg/mL FriEfs &, £—18°C T & HHMELE,
BRI 6 M

(2) P57 T hRAERE 0 MERIFRIUS T hRAERE ) 60.0mg, IR R AR O 52
A% 10.0 mL, BCEGAEE AN 6.0 mo/mL ARifEfif &, £ —18°C NEEIRIT, AR
e H.

(3) JHACH bR UERE &I HERARIUETEE FRAERE L 30.0mg, N P BV i
HERE 10.0mL, BLAIRE A 3.0 mg/mL FrUEfE &R, £ —18°C N &R,
AR 6 A .

(&) JKAUE BRERE VR METRARIUK AL EFFRAERE & 10.0mg, 0 T VA 7
HERZE 10.0mL, BLRIKEEN 1.0 mg/mL brERE 4, £ —18°C & HMEIE,
BRI 6 A

(7) AndE ] TAEWSW: B2 HL L.omL M. 7T MEFEE . ZKAL
FARMERE VAT 10mL SR, HHEEERE 10.0mL, SRS
FT MEREE S KALEFAEE 73950 79 100 g/mL. 600p g/mL. 300u g/mL. 100y
g/mL. 100y g/mL. 100y g/mL brifErR[a] TAEWTR, {E—18°C FEHIRIE, A
e H.

(8) VREARAE TAEM: MERANE — R PR A PR AV, B ARE
BC i RS TN 1.5 p g/mL, 15 p g/mL, 30p g/mL, 150 p g/mL, 300 p
g/mL M1 600 p g/mL, MHAEFIRE A 0.754 g/mL, 15 p g/mL, 7.5y g/mL, 15
b g/mL, 75 p g/mL, 150p g/mL A 300 p g/mL, AHEEFKALE IR EE 59 N
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0.25u g/mL, 2.5 py g/mL, 5y g/mL, 25y g/mL, 50u g/mL A1 100y g/mL H¥E
EhntE LA . bk RPN T 4CORAE, BRUHT K.

DA TR Afs P FRT AR AR G I W T AR R A A, KT BB VR P VA B AR AR A,
W T AR (Y )RR BE (X) 2tk (B3, 43R5 72, A9 DG R 8. I AEE .
RIGLE R IR 4. B 4 FheEFRAEE I [ E 7 FE AR R M R AT LA H: g
T AEEERKALEFAER 3 MIRBETIE A R RPN X R, R KT
0.999.

R IFOEHZKRER
e e WRERREE (mg /L)
1 2 3 4 5 6 7
1 Lisa=T 0.20 0.25 25 5 25 50 100
2 T 0.15 15 15 30 150 300 600
3 AT 0.15 0.75 7.5 15 75 150 300
4 KAl 0.15 0.25 2.5 5 25 50 100

3.35.2 REFSE
A IEHZAE F D R B S , DE 25 SRR TEAH R ORBE I ), % i
B TN B G
Rt PR (LOD) FEEFR (LOQ) = 737l LAMERELL S/IN >3 HIfE 1 LL SN >10
ok IRAE IR, 132 &S YRR H R A E R IR UNEE 4 Fror
R4 4 HETENEERSERRHE

o 2R EVEppE R? MR (mg/L) LOD(mg/L) | LOQ(mg/L)
Wttt y=15.188x - 3.8410 | 0.9999 0.20 ~ 100.0 0.07 0.20
T y=15.576x+13.8990 0.9999 0.15~ 600.0 0.05 0.15
MRTETFF y=19.848x-3.6170 0.9999 0.15 ~ 300.0 0.05 0.15
KAl y=26.890x-6.4917 0.9998 0.15~100.0 0.05 0.15

3.3.5.3 [R5

K FIRUEAR IS, LEAR S EE R S iRy rids i 3 AN EIREE(IR. &)
B R R AT (RIS e i ey, BRIk B B B W3R B0 B IR FEREAT 5 MR AT 15,
T SR FIAR S AR 22, S5 R IR 6. MR TRIR S BT LA A
TIFRAERER TP HEATAR. ey m=IRE AR, IR IYLE 85%~125% 2 [A], AHXIFR
HERRE R 2 /N T 15%
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*5 AE L AYIMITRE %

I (mglkg)

et oy 2R —
{iS el &
Mg 75 150 300
— P 1500 3000 4500
JHAE T 750 1500 3000
KAl 75 150 300
g 140 280 490
. P 3500 7000 14000
JHAE T 2250 4500 9000
KA 140 280 490
7 6 FEm P EAIEZ A0 AR B ER
FEMETY | HoraRR | RIREE (mglkg ) P E 1% RSD/%
S Wit 75, 150, 300 96.67, 93.17,101.59 | 9.16, 7.88, 10.78
E BT 1500, 3000, 4500 | 100.28, 103.28, 100.63 | 9.16, 6.34, 6.39
fiif JHAE 750, 1500, 3000 99.62, 99.31,101.50 6.59, 1.51, 1.44
u KA 75, 150, 300 103.38, 108.99, 107.42 | 9.56, 4.13, 3.15
EN it 140, 280, 490 97.55, 94.50, 96.26 6.56, 4.01, 7.31
¥ BT 3500, 7500, 15000 | 100.72, 102.73, 101.00 | 8.64, 4.43, 5.83
IH: WHAEFF | 2250, 4500, 9000 | 99.62, 99.31, 101.50 | 6.59, 1.51, 1.44
il KA 140, 280, 490 104.26, 108.99, 107.42 | 8.36, 4.13, 3.15

3.3.5.4 B s

(D HAEEESLE
HAH RN SUE AR R AR s A2 RN, UEINARE dh 4 Tl i 2

=L
==,

GARER T 67, R 7. GERRUIEMF AT, H N P R
HIRHFRUE RN T 5%.
#x7 HANEEAEMNESHER (n=6)

ke s MEfE (mglkg) FH{E RSD
eyt B4 1 2 3 4 5 6 (n;g/kg (%)
A Wttt 857.66 859.33 857.52 860.59 855.49 855.49 857.68 | 0.24
% BT 2715351 | 27160.14 | 27168.93 | 27184.78 | 27200.97 | 2678222 | 27108.42 | 0.59
i MHAELF | 1517555 | 15176.25 | 15184.28 | 15189.72 | 14782.61 | 14780.61 | 15048.17 | 1.37
i KA | 1115.81 1113.86 1116.37 1114.70 1097.55 | 1087.55 | 1107.64 | 1.10
A Wt 399.78 399.21 399.87 398.29 398.94 389.73 397.64 0.98
£ AT 8821.17 8828.26 8830.98 | 8776.63 8757.43 | 8744.87 | 879322 | 0.44
H JEAEHE | 4805.71 4797.64 4809.72 478155 4767.72 4677.04 | 477323 | 1.04
¥ KA 557.23 546.82 558.72 555.40 553.37 545.38 552.82 1.00

(2) H I IESLL
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HIAH N S AR A3, £ — D HIIEE 10 K. 20 KA 30 K, 7056t
Al — A AE A BEAT I SE, BEFEANE R 3R, R 8 45 RFLLEH, HIEEEMENE
4 Fob g B P P RE O B v s 22 /1T 10%
#*8 HEMERMEFMNEEMER (n=3)

MEM (mglkg)
E - - - ~ FH{E RSD
FEmER | Ao | 10K | F20K | $£30K
(mg/kg> (%)
THME THME S I]
L7LiTyER 193.16 193.42 183.52 190.03 2.97
o BT 8010.80 8198.50 7957.12 8055.47 1.57
PN
R 412565 | 4265.00 | 4108.24 4166.30 2.06
KA 424.69 415.62 430.12 423.48 1.73
Mg 837.70 807.28 713.77 786.25 8.21
I T 23870.31 | 23354.68 | 23181.59 23468.86 1.53
PN
R 12627.07 | 12637.14 | 12226.55 12496.92 1.87
ZKA T 841.29 822.28 831.06 831.54 1.14

(3) NG Hxh# 2 P Es
P ARS8 N A AR [F] (A 3R 1508, 72— RN, RE R IAsAs it A7 0
E, BAFEMES 3K, WK 9. SRR, ARNEL N T 4 Fhig i
X R EERRHE O 22 7T 10%.
%9 FRARNERMBOEEMER (n=3)

. MEME (mglkg)

Feah | Ao - - FHIE RSD

. A il ADi2
ezt i (mg/kg) (%)

1 2 3 1 2 3

Mg 194.4 193.0 192.1 193.7 193.6 193.0 193.3 0.39
AKE = 8012.2 | 8020.5 | 7999.7 | 7974.3 | 79456 | 7951.4 7984.0 0.40
i AETE | 4129.3 | 41248 | 4122.8 | 41126 | 41045 | 41075 4116.9 0.25
KALE | 415.0 416.3 4155 410.5 4115 411.3 413.3 0.62
Wit | 773.6 772.1 769.9 738.9 740.0 741.2 756.0 2.31
KB BT | 233105 | 23314.8 | 23378.8 | 23086.5 | 23170.3 | 23259.8 23253.5 0.46
b JRFETE | 12261.3 | 12317.9 | 12289.0 | 12078.0 | 12109.1 | 12153.9 12201.6 0.83
KALFE | 806.4 832.6 812.5 795.9 800.7 801.6 808.3 1.63

(4) SEE6 = [A) i B 2 VA A LM

HR¥E GB/T 5009.1-2003 (& b PAKE 7% HALER 7 &) HE, ZH
GBI/T 6379.2-2004 (MAT5 %545 RAHEREE CIEMREE SHESE) 56 2 #6501
SERMEN VA E S S F O R AT ), 6 K E (MR 100 ST A
2 rp B WA I (VBRI , o AR 7 VA KRG 2 (R PRI I AT SR E AT (AL
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11~ 34)
£ 10 SMBEEABHSREERRES

T E i S = AR
1 o [ BT AR ML A 27 e AR i A SR AT ST T
2 ANV AT F A 7 b o B B R S L (AEED
3 WL R AR AE TR A 0
4 A AAS EAR T 2 I BRI GREFD
5 SRR A PR 7]
6 ARV ARAT S A 77 i B L ol 22 A B R S it (BUD

=11 AEHMEEFRRENMIOIEEEESHLRBIMNES

MIHEEF GINZKF 75mglkg)

A TIE L | WIRE 2 | WIE 3 | LE= 4 | SLRES | LRE6

1 69.81 72.43 76.43 75.32 69.91 70.30

2 70.87 71.85 85.73 71.24 65.44 66.42

3 75.80 74.69 82.70 79.89 71.77 73.80

4 70.90 70.58 80.07 78.49 61.34 7252

5 67.79 76.83 82.15 71.01 69.21 69.71

T X; (mglkg) 71.03 73.28 81.42 75.19 67.53 70.55

J5 % s 8.69 6.16 11.87 16.52 17.28 8.05
THE X (mglkg) 73.17
HE MR ZE S, 3.381
HE AR RZE (%) 4,62
PRS2 Sk 5.674
TREA R AR A 2 (%) 7.756

& 12 FEEDREMFNIEEDESHRBRMENESER
, MR Gk 150mglkg)

i S 1 | K 2 | K3 | S 4 | L5 | KK 6

1 14437 | 14982 | 13211 | 147.88 | 14331 | 14253

2 147.97 | 14857 | 13650 | 141.36 | 135.07 | 133.97

3 14583 | 150.74 | 140.76 | 146.74 | 136.99 | 138.32

4 146.06 | 14094 | 13315 | 148.04 | 134.06 | 143.65

5 142.99 | 15490 | 13242 | 14416 | 13408 | 13544

SEEIME X (mglkg) 145.45 148.99 134.99 145.64 136.70 138.78

U5 % s 3.52 25.90 13.47 8.12 15.05 18.07
P X (mglkg) 141.76
HEMARHERZE S, 3.745
HE AR E (%) 2.642
FEELPEARHE R 2 Sk 6.593
FROPEAR R AE R Z (%) 4,651

® 13 MEESRENMTHSIREENESHRBIMNELSR
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40 Bt G IN/KF 300mg/kg)
FHE L | RIE 2 | LIE 3 | LWIE 4 | LIES | KKRE6

1 282.00 | 29474 | 30447 | 31353 | 27051 | 260.11

2 283.17 | 29232 | 303.90 | 31163 | 269.86 | 261.12

3 281.08 | 294.83 | 30429 | 317.68 | 26372 | 25341

4 310.96 | 29563 | 309.27 | 298.87 | 23477 | 25523

5 31000 | 302.13 | 309.98 | 31395 | 28583 | 274.62

Y X (mglkg) 29344 | 29593 | 306.38 | 311.13 | 264.94 | 260.90

J7 2% 52 242.56 13.54 8.86 51.81 350.81 69.25
SEHME X (mglkg) 288.79
BEMRHERE S, 11.082
HE AR ZE (%) 3.837
P IPEAR R 2 Sk 23.321
B R ZE (%) 8.075

M 11-13 H AT LLE . A 2 6 ik i A 1 1) 31 M AR X AR UE R 22 N
2.642-4.620%; /N T 14% AT 1 FEBLVE AR X A 1 22 7E 4.651-8.075%, /N T 19%.
g B, WRZH 4y & B AE 75mg/kg. 150mg/kg A1 300 mg/kg =N/K P i) B 2 1
FEOT B A4l 22 R P P AR O A v O 22 HE FF G M, 107 V0K 3 Ll PR 22K

% 14 AEEMAE TIEREMFNLR A ES R BTN ELS

P (I I7KSF 1500mglkg )
FHE 1 | RIE 2 | RIE 3 | KIE 4 | KIES | KKRE6
1 1580.54 | 1513.25 | 1593.87 | 1303.62 | 1381.32 | 1355.29
2 1534.82 | 1509.39 | 1849.67 | 1534.82 | 1416.05 | 1413.37
3 1571.22 | 149421 | 172287 | 1571.21 | 147413 | 1474.05
4
5

BEHn

151857 | 1605.73 | 1897.68 | 151857 | 1425.35 | 1364.59
1460.93 | 1488.88 | 1665.73 | 1460.93 | 1342.88 | 1282.12

SFEIME X (mglkg) 1533.22 | 1522.29 | 174597 | 1477.83 | 1407.95 | 1377.88
Ji % s 2281.32 | 2278.84 | 15969.02 | 11065.74 | 2422.93 | 5091.35
FEIME X (mglkg) 1510.86
HEMARHERZE S, 80.735
HE AR E (%) 5.344
T PEAR R 22 Sk 149.226
B R (%) 9.877

#* 15 REHMH ST PREMFHIREBES 4 RBEIMNESLS
T GASINZKSE 3000mg/kg)

R S 1| a2 | K3 | ka4 | S5 | S 6
1 2759.94 2915.24 2980.90 3008.70 3287.07 3086.87
2 2757.04 2985.81 2939.92 3024.49 3398.08 3049.37
3 3037.12 3073.26 2985.53 3589.62 3420.48 3234.37
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4 3068.92 | 322040 | 3247.00 | 3259.44 | 3226.85 | 2779.47

5 2836.88 | 3029.39 | 3231.49 | 3057.48 | 3065.63 | 289597

EEME X (mglkg) 2891.98 | 3044.82 | 3076.97 | 3187.95 | 3279.62 | 3009.21

Ji % st 22763.15 | 13037.26 | 22289.39 | 60579.70 | 20626.55 | 30986.17
FHIME X (mglkg) 3081.8
HEMRHERZE S, 168.465
HEMAANRERZE (%) 5.467
B R 7 Sg 203.280
FOPEARS R R Z (%) 6.596

*16 REHM AT SREMFHIREBES 4 RBIMNESLS
BT A In/KSF 4500mglkg)

A S 1| Sk 2 | Mo 3 | Tk 4 | S5 | ko 6

1 4246.05 | 4409.86 | 4758.95 | 5182.97 | 4693.52 | 4373.67

2 4316.89 | 444819 | 4593.78 | 4598.04 | 4359.85 | 4136.17

3 4373.04 | 4602.12 | 451840 | 4659.87 | 4133.26 | 4252.37

4 4364.78 | 4240.14 | 456579 | 5422.70 | 4729.77 | 4434.37

5 447483 | 444418 | 471572 | 5334.77 | 4521.27 | 4448.27

SEEME X (mglkg) 435512 | 442890 | 4630.53 | 5039.67 | 4487.54 | 4328.97

Ji % s? 7025.66 | 16650.83 | 10465.79 | 148402.17 | 61014.98 | 17594.79
SFEIME X (mglkg) 4545.12
HE MR ZE S, 208.628
HEE AR ERZE (%) 4,590
IR % Sk 324.228
FHLPEAR X FR T 22 (%) 7.134

M 14-16 A LLE W, ARZE ST 0 E S % AH bR e 2N
4.590-5.467%, /N1 14%. 7= T 1) FILMEA N brifE 2 4E 6.596-9.877%, /T 19%.
ZERRN], 45> & B AE 1500mg/kg.  3000mg/kg AT 4500mglkg =AN7KF )
VR AFDRE b 148 Al 22 FH P P AR R AR 78 s 22 B 7 G e, 10 0K, 2 Rl i 1P A 2

17 ABHIHRTEHORE MO SRE A ES MR BN EER

40 JRAEE (I INZKF- 750mg/kg)
SRRl | I 2 | SLIRE 3 | KIE 4 | SLIWES | LKE6
1 683.96 | 711.62 | 771.87 | 660.33 | 77431 | 727.90
2 690.44 | 769.01 | 84498 | 68482 | 761.36 | 760.80
3 72441 | 77434 | 808.94 | 70037 | 769.93 | 766.90
4 696.60 | 809.09 | 77825 | 76837 | 77263 | 762.60
5 679.93 | 73583 | 84472 | 70345 | 79854 | 777.80
SFEIME X (mglkg) 695.07 | 759.98 | 809.75 | 703.47 | 77535 | 759.20
Ji# s 309.32 | 1405.30 | 1222.94 | 160751 | 192.84 | 349.76
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SEHME X (mglkg) 750.47
EE MR ZE S 29.119
H PR bR AE R 2 (%) 3.880
FRELPEARHE R 2 Sp 50.932
FRELPERE O bR 22 (%) 6.787

xR 18 REHMHAELE PREMFNLEZ B EE M RBNMENESR

JHAEE AR In7KF 1500mg/kg)
L | WIRE 2 | LRI | LWL | LWIRES | LIE6
1 1532.41 | 1486.72 | 1461.18 | 1557.09 | 1480.26 | 1476.30
2 1454.22 | 1497.28 | 1469.89 | 1486.97 | 1486.55 | 1465.80
3 144233 | 1547.72 | 1498.98 | 147857 | 1531.15 | 1530.70
4
5

EHEn

1563.07 | 1530.05 | 1495.74 | 1573.09 | 1417.77 | 1413.30
145164 | 1521.65 | 1517.32 | 1470.34 | 1429.20 | 1420.70

SFEIME X (mglkg) 1488.73 | 1516.68 | 1488.62 | 151321 | 1468.99 | 1461.36
J5 % s 3038.69 | 610.05 | 521.30 | 2309.27 | 2126.49 | 2253.49
SEEME X (mglkg) 1489.60
HEMARHERZE S, 42.540
HE AR ZE (%) 2.856
TRIERR R 2 Sk 44.170
TREA R AR A 22 (%) 2.965

& 19 REHMRELEHSREMIRNIEE BAESMRERMENESER

JHAEH (A In7KSF 3000mglkg)
FHE 1 | RUE 2 | RIE 3 | LIE 4 | KIES | KKREE
1 3009.22 | 2990.20 | 3099.01 | 3131.44 | 2996.14 | 3003.50
2 3065.34 | 3063.42 | 3075.17 | 3125.34 | 3006.73 | 2990.70
3 2966.39 | 3058.49 | 3070.54 | 3087.31 | 3079.98 | 3058.80
4
5

BEHn

3002.75 | 311252 | 3161.89 | 3005.30 | 3021.32 | 3013.80
2967.22 | 311195 | 3133.38 | 3011.21 | 2979.80 | 2947.10

SFEIME X (mglkg) 3002.18 | 3067.32 | 3108.00 | 3072.12 | 3016.79 | 3002.78
J5 % s 1635.53 | 2518.88 | 1527.77 | 3689.02 | 1477.35 | 1626.60
FEIME X (mglkg) 3044.86
HEMARHERZE S, 45.598
HE AR E (%) 1.498
FRPERR AR Z Sp 59.884
TP R AR Z (%) 1.967

MR 17-19 HhR] LUE Y, AR S 0 AR ) B A N R A e 22 A
1.498-3.880%, /N T~ 14% o MHAL T (1) - BLAE AR XS bt Z24E 1.967-6.787%, /N T 19%.
SRR, 4o & B AE 750 mg/kg. 1500 mg/kg A1 3000 mg/kg =AN/KF ) E
S PHE R SO A s 2 A0 P B AR O AR v O 22 B 17 6 M, 107 VRS 5 P I PR
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+® 20 REHMHKUEFRREMTHIREEESM L BRMENELR

EHEn

AL G IDZKF 75mglkg)

WIE 1 | RIE2 | WIEI | LEE A | LRES | LKE6
1 69.35 76.04 79.98 69.88 85.49 78.58
2 70.78 79.42 84.07 72.19 83.91 80.78
3 7171 70.76 87.93 77.65 86.62 80.48
4 69.86 80.82 82.95 70.20 88.10 78.68
5 69.64 75.65 85.97 69.71 88.95 79.78
EHME X (mglkg) 70.27 76.54 84.18 71.93 86.62 79.66
U5 % s 0.93 15.29 9.12 11.24 4.06 1.02
SEHE X (mglkg) 78.20
EE MR ZE S, 2.635
HE AR ZE (%) 3.369
FHIPEAR R 2 Sk 6.950
TREA R AR A 22 (%) 8.888
R 21 REEMKALE REMARAISLIE B EE MR BN ES
AN GRIIZKE 150mg/kg)
i WEE L | RIE2 | LHREI | LEE 4 | LHES | LRE6
1 161.87 | 14599 | 163.89 | 164.43 | 17645 | 161.88
2 159.59 | 15571 | 16168 | 163.08 | 179.78 | 165.98
3 168.13 | 153.69 | 16213 | 170.94 | 160.88 | 165.58
4 165.85 | 150.74 | 16578 | 176.28 | 170.60 | 162.48
5 163.15 | 15515 | 16454 | 164.37 | 150.21 | 143.78
FHME X (mglkg) 163.72 152.26 163.61 167.82 167.59 159.94
J5 % s 11.19 15.98 2.89 31.80 145.81 84.91
P X (mglkg) 162.49
HEMARHERZE S, 6.983
HE AR ZE (%) 4.298
TIPSR 2 Sg 8.525
TRMEA R AR A 2 (%) 5.247
* 22 RESHMHKIEFSREMFHLREBEEHRBNMENELSR
KA CARINZKF 300mg/kg)
R S 1| 9% 2 | JMeE 3 | K 4 | 9% 5 | M 6
1 32240 | 30821 | 31414 | 33338 | 32045 | 308.38
2 328.30 | 31017 | 32541 | 33334 | 337.90 | 30398
3 327.99 | 311.73 | 329.20 | 34347 | 32399 | 309.18
4 321.32 | 31507 | 33482 | 32200 | 32362 | 313.28
5 331.03 | 316.88 | 32842 | 334.87 | 334.02 | 300.88
FEIME X (mglkg) 32621 | 31241 | 32640 | 333.41 | 32800 | 307.14
U5 % s 17.32 12.53 58.49 58.39 56.63 23.14
FEIME X (mglkg) 322.26
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BEMRHERE S, 6.144
HE WA RAERZE (%) 1.907
B R Z Sg 11.547
BN R ZE (%) 3.583

MK 20-22 H ] LLE H, A Z Ry A KA 1) E AR X bR A R 2 N
1.907-4.298% /N T+ 14% o 7K AL (1) PR A4 AR 0 A v 22 78 3.583-8.888%, /)N~ 19%.
LELRHT, Wil oS B AE 75mglkg. 150mg/kg Al 300 mg/kg = AN KPR A
FET B Al 22 F1 P PR AR O A v e 22 G FF B, 107 V2R 3 Ll PR 22K

= B3 AREMHMAEEFRRE MR ERES R BN ELSER

Bt tE GRINZKF 140mg/kg)
WIGE L | LIE2 | LIEEI | LIE 4 | LHES | LRE6
1 148.08 148.82 138.46 139.16 133.80 131.70
2 147.13 146.81 126.72 136.92 130.08 131.70
3 147.66 148.64 131.44 144.56 131.75 138.87
4
5

BHHEn

146.62 141.73 130.62 139.43 131.01 130.60
141.24 141.32 134.10 139.77 138.51 137.70

SFEIME X (mglkg) 146.15 | 14546 | 13227 | 139.97 | 133.03 | 134.11
Ji % s 7.84 13.57 18.97 7.84 11.26 14.86
FEME X (mglkg) 138.50
HEMARHERZE S, 3.520
HE AR RZE (%) 2.532
FILMEbR R 2 Sk 8.112
B R ZE (%) 5.835

R 24 REM BB ERREMGHIRERESEH R BRENELER

MM GIN/KF 280mg/kg)
FHE 1 | RUE 2 | RIE 3 | KIE 4 | KIES | KKRE6
1 26029 | 27286 | 32220 | 26556 | 257.03 | 257.40
2 267.00 | 267.63 | 319.96 | 26054 | 25549 | 255.40
3 26448 | 26321 | 327.83 | 26027 | 248.95 | 257.30
4
5

BHHEn

269.88 272.86 322.70 266.52 249.15 252.00
269.81 264.02 319.73 260.67 249.86 258.30

SEEIME X (mglkg) 266.29 268.12 322.49 262.71 252.10 256.08
7% 52 16.27 21.55 10.66 9.37 14.86 6.32
SEHME X (mglkg) 271.30
HE AR ZE S, 3.629
HEMARNRHERZE (%) 1.338
AR AER Z Sp 26.186
HIEARR IR HERZE (%) 9.586
R 25 AEMHMHEETSREMGNIR=AZESH R BNMNELR
HEn Mg E (IR IN/KF 490mg/kg)
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FHE L | RIE 2 | LIE 3 | LIE 4 | LIES | KKRE6

1 47034 | 484.81 | 533.14 | 47159 | 446.63 | 443.70

2 486.04 | 483.15 | 542.94 | 473.39 | 44530 | 444.00

3 47060 | 482.96 | 536.10 | 478.97 | 447.53 | 44520

4 47751 | 47575 | 53514 | 47159 | 438.64 | 446.30

5 47511 | 473.32 | 53230 | 466.71 | 439.49 | 444.20

Y X (mglkg) 47592 | 480.00 | 53592 | 47245 | 44352 | 444.68

J7 2% 52 41.23 26.15 17.69 19.46 17.24 1.14

SFHE X (mglkg) 475.42
BEMRHERE S, 4526
HEMANRERZE (%) 0.949
FRILMEbR R 22 Sk 33.962
TR R AR Z (%) 7.120

M 23-25 AT LLE H, R R A M ) M AR AR UE R 2 N
0.949-2.532%, /N T~ 14% o A A () P LA AR DN s 14 22 7E 5.835-9.652%, /N T+ 19%.
SRR, WL & EAE 140mg/kg. 280mg/kg A1 490 mg/kg = M/KTFHIEE
PR XS A v 22 A0 P I AR Bt 22 LA R a1, 207 0K BB YA

% 26 RBIHH A TIRREMFHSR T A EEHRBERMENELR
T GAINZKSFE 3500mg/kg)

TEEL | WRE2 | LIEI | LRE4 | LRES | LIHE6
1 330042 | 3520.02 | 3305.82 | 3794.93 | 3843.95 | 3713.30
2 3227.46 | 3007.88 | 3305.29 | 3745.88 | 3782.07 | 3481.50
3 3173.34 | 2948.62 | 3239.77 | 3778.94 | 3834.29 | 3467.20
4
5

BHEn

3102.01 | 3117.21 | 3244.46 | 3628.33 | 3694.28 | 3347.70
3200.12 | 3181.63 | 3245.60 | 3827.54 | 3596.45 | 3401.30

SEEME X (mglkg) 3200.67 | 3155.07 | 3268.19 | 3755.12 | 3750.20 | 3482.20
Ji % s? 5287.27 | 49903.70 | 1168.24 | 5889.25 | 10910.50 | 19566.94
FHE X (mglkg) 3435.24
HBEMRHERE S, 124.315
AR ZE (%) 3.582
TRIMERRE R 2 Sg 306.848
B R (%) 8.841

R 27T ARETHETHRENMHWEREEES SR BIMMENELR
BT (/K7 7000mglkg)

e KIEL | KIWE2 | KREI | LRE4L | LRES | KKWE6
1 7310.74 | 6448.85 | 7542.22 | 8090.50 | 8115.73 | 7300.40
2 7269.74 | 6454.42 | 7481.42 | 7999.97 | 7921.16 | 7333.90
3 7300.35 | 6484.00 | 7541.34 | 8089.59 | 8026.26 | 7141.20
4 733193 | 6701.24 | 7505.15 | 8095.29 | 7927.96 | 7320.70
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5 7457.07 | 6759.39 | 7614.92 | 8091.09 | 8071.22 | 7282.20
EHME X (mglkg) 7333.96 | 6569.58 | 7537.01 | 8073.29 | 8012.46 | 7275.68
Ji % s 5238.22 | 22130.93 | 2555.28 | 1684.64 | 744595 | 6038.71
SEHME X (mglkg) 7467.00
BEMRHERE S, 86.693
HEMAANRERZE (%) 1.166
PO PEARHEIR 2 Sp 594.763
FOPEARS R R Z (%) 7.998
R 2B AEMH AT SREMFHIREOEEHRBIMNESLR
BT G INKF 14000mg/kg)
R KIS L | RIE 2 | RIE 3 | LIE 4 | RIES | KKREE
1 13319.95 | 12440.68 | 13487.92 | 14300.25 | 14288.61 | 13134.00
2 13519.70 | 12557.32 | 13812.01 | 14448.51 | 14102.90 | 13108.50
3 13262.49 | 12452.86 | 13569.25 | 14588.45 | 14251.56 | 13221.80
4 13219.39 | 12405.82 | 13561.71 | 14431.99 | 14142.42 | 13133.20
5 13311.54 | 12508.49 | 13463.27 | 14293.23 | 14238.89 | 13183.50
SFEIME X (mglkg) 13326.62 | 12473.04 | 13578.83 | 14412.49 | 14204.87 | 13156.20
Ji % s 13291.11 | 3583.18 | 19094.31 | 14865.37 | 6161.90 | 2086.44
FHIME X (mglkg) 13525.34
EE MR ZE S, 99.232
HE AR ZE (%) 0.732
AR 2 Sk 723.206
B R ZE (%) 5.338

M 26-28 A LLE t, RE MR T B E S M A R bR R 22 N
0.732-3.582%, /INT- 14%. 7= T W FR LM AE X bRt 2 7F 5.388-8.841%, /T 19%.
SERFN], WL & EAE 3500mg/kg. 7000mg/kg F1 14000 mg/kg =N 7K F- )
S H A A v O 22 A0 P LM AR O B oA 22 B A1, 107 VR % R s PR

® 29 REMBBEFRREMTHOIR=EEEHRBRENELER

JHAETEF G II7KF 2250mglkg)

R e 1 | St 2 | HE 3 | K4 | I 5 | KR 6

1 244034 | 2166.83 | 2423.86 | 2598.77 | 2591.87 | 2428.00

2 2406.38 | 2214.19 | 2424.09 | 252353 | 2516.93 | 2396.40

3 2350.75 | 2179.76 | 2364.15 | 2612.09 | 2539.42 | 2348.10

4 2351.85 | 2171.01 | 2387.56 | 2538.81 | 252532 | 2341.80

5 241131 | 220534 | 2402.32 | 2520.31 | 2504.63 | 2465.70

SEHIME X (mglkg) 2392.13 | 2187.43 | 240040 | 2558.70 | 2535.63 | 2396.00

T # s? 1557.36 | 447.57 648.56 1890.76 | 1148.57 | 277857
FEIME X (mglkg) 2411.71
HEMRHERZE S, 37.575
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HEMAANRERZE (%) 1.554
PO PEARHEIR 2 Sp 143.694
FOPEARS R R Z (%) 5.942
7 30 REMMEREPREMFHLRZBEE M RBRMENELSR
JEAEE IR IN7KF 4500mg/kg)

A FHE L | RIE 2 | RIE 3 | LIE 4 | LIES | KKRE6

1 421836 | 4464.14 | 4333.68 | 4680.11 | 4660.58 | 4388.70

2 4230.99 | 4402.82 | 4284.26 | 4654.18 | 4587.43 | 4385.30

3 424055 | 448534 | 4368.01 | 4628.56 | 4569.00 | 4319.80

4 4226.80 | 422876 | 4262.96 | 4667.24 | 4558.67 | 4338.00

5 434557 | 4252.84 | 442657 | 4559.13 | 4512.89 | 4355.20

SFEIME X (mglkg) 4252.45 | 4366.78 | 4335.09 | 4637.85 | 4577.71 | 4357.40

Ji % s 2773.44 | 14216.03 | 4310.27 | 2300.02 | 2900.48 | 888.26
FHIME X (mglkg) 4421.21
EE MR ZE S, 67.563
HE WA FAERZE (%) 1.522
FRILMEbR R 22 Sk 175.461
B R R ZE (%) 3.953

= 3 AEBMHERESRE MRS E B EE MR BN EL
AT GAIN7KF 9000mg/kg)

i e 1| Sk 2 | S 3 | w4 | S 5 | ke 6

1 8465.07 | 8535.15 | 8530.81 | 8892.96 | 8741.70 | 8382.00

2 8564.35 | 8489.28 | 8717.16 | 8960.44 | 8787.44 | 8365.10

3 8440.43 | 8598.36 | 8606.67 | 9001.61 | 8648.56 | 8388.30

4 8433.48 | 8547.52 | 8597.00 | 9018.00 | 8730.31 | 8336.90

5 8507.30 | 8468.94 | 8600.37 | 8948.61 | 8651.66 | 8365.30

FHME X (mglkg) 8482.13 | 8527.85 | 8610.40 | 8964.33 | 8711.93 | 8367.52

Ji % s 2947.47 | 2592.49 | 4506.56 | 2406.24 | 364352 | 397.46
FHIME X (mglkg) 8610.69
HEMRHERE S, 52.430
AR ZE (%) 0.608
TRIMERRE R 2 Sg 206.730
TR R AR 2 (%) 2.399

M 29-31 R LLFE W, R Ry rh 0 AR ) B A2 A T B v R 22
0.608-1.554% , /N1 14% . K Z M-k 0 6 5 1 5 B0 M A X bR dE 22 7
2.399-5.942%, /T 19%. ZEHREH, #AH r& EAE 2250 mg/kg. 4500 mg/kg
F119000 mg/kg = AN7K T 1R EE A S A 4 O 22 R P LM AFDOE b v Al 22 B 455 &
PE, %7k S I PR K

# 32 REMMKIEHEREMTN R EEEERENMNEER
| N | AKAUEF (A IIKF 140mglkg)
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FHE L | RIE 2 | LIE 3 | LIE 4 | LIES | KKRE6
1 14509 | 13124 | 11935 | 131.38 | 139.94 | 139.17
2 127.08 | 13881 | 11824 | 13227 | 139.18 | 13841
3 128.04 | 127.44 | 117.94 | 13456 | 14223 | 13931
4 133.01 | 13360 | 11757 | 132.01 | 140.08 | 133.54
5 14354 | 127.92 | 12263 | 134.05 | 136.07 | 135.30
Y X (mglkg) 13535 | 131.80 | 119.15 | 132.85 | 13950 | 137.15
U5 % s 7231 21.70 4.24 1.89 4.96 6.70
SEHME X (mglkg) 132.63
BEMRHERE S, 4317
HEMANRERZE (%) 3.251
FRILMEbR R 22 Sk 8.668
B R ZE (%) 6.529
& 33 AREMHKEPRE MWL E B EE M RBMMENELER
AKALEE AR 280mglkg)
R KIS L | RIE 2 | RIE 3 | KIE 4 | RIES | KKRE6
1 281.79 | 293.99 | 26327 | 30550 | 311.12 | 310.35
2 283.62 | 271.03 | 253.08 | 30631 | 30695 | 306.18
3 281.26 | 26359 | 267.22 | 308.00 | 30827 | 307.50
4 28221 | 267.72 | 257.70 | 30350 | 31373 | 305.25
5 276.44 | 27941 | 261.07 | 30048 | 306.71 | 305.94
I X (mglkg) 281.06 | 27515 | 260.47 | 30476 | 309.36 | 307.04
Ji % s 7.45 144.78 29.00 8.34 9.05 4.08
FIME X (mglkg) 289.64
HEMRHERE S, 5.812
HE AR ZE (%) 2.001
BRI bR R 2 Sk 20.820
B R ZE (%) 7.167
34 REMHHKIESREMFNIREBESERBRMENELER
, AKANEF GRIIZKF 490mg/kg)
AR IR L | WIE 2 | I 3 | WIE 4 | WIES | KRE6
1 558.52 | 51544 | 49056 | 596.81 | 591.25 | 582.40
2 55416 | 526.01 | 49481 | 60325 | 58317 | 587.92
3 554.63 | 500.09 | 493.83 | 60571 | 58869 | 581.21
4 553.66 | 504.35 | 491.27 | 603.09 | 58198 | 586.33
5 530.14 | 507.13 | 467.23 | 596.67 | 587.10 | 575.35
M X (mglkg) 550.22 510.60 487.54 601.11 586.44 582.64
U5 % s 129.74 | 10560 | 131.94 16.97 14.80 24.19
SEHME X (mglkg) 553.09
HBEMRHERE S, 8.399
HEMANRERZE (%) 1.511
TR R 2 Sk 44518
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| PR bR (%) | 8.005 |

M 32-34 hAE] LLFE L R M vh KA R B B AR A R B O 2
1.511-3.251%, /NT- 14% o KA )R- BPE AR X b 1 22 7E 6.529-8.005%, /N T- 19%.
GERLRH, WAy & B AE 140mglkg. 280mg/kg A1 490 mg/kg =ANKF I EE
AR A i 22 0 P I AN B Al 22 B R G 1, 1207 VR B I PP A
Ko

3.3.5.5 RGIEMN

CARAHGE 5T JEAEE . KA 4 Fhis BREEH B2 73 51 9 50 mg/L. 300mg/L .
150 mg/L 50 mg/L HIAREE RN 2 4058 PRIV, 35T b, dsk ek i .
HHAGEHESH, ERNE 35. BRI, KTERNRFREHERKL

FFEIE -

* 3B RGENMER

RGEN IS &) RS E VA bR
Bt 0.07
R IR IA G EHR | T 0.05 o
Bi RS 1A RSD (%) JETEE 0.06 -
ARAL T 0.05
it 0.71
R IR A 6 g | T 0.16 <50,
M RSD (%) JEAEH 0.13 -
KA 0.60
it 1.14
AT ) L9 0.95~1.2
JEAEH 1.17
KA 1.12

3.35.7 trAE RS EMEE LR

CABC I OBRHE G 2 BN B8 5, ARFE S AFN-18°C, 35l TRCHIAF S 1
ANHL3AHAL 6 MBI, BUZME &S, AR LU 2T |
TEEAKADFF 4 FPEgmaBEIR B 43 %4 50 mg/L. 300mg/L. 150 mg/L. 50 mg/L.
AR TAEM, DA AR ALK . BUCESLERE 3 41, LAGR b &I ik
e T AP o A, DR 36, WRATTLLE Y, 4 FsmiRG A7 6 A
AR b v (i 22 FR AN R L 5%, DRIETE-18C F ARAFH U A 6 A H /2 AT HEH

# 36 FEM & R KA B ERET

ey | WEE | RERL1AA | RER3 A | EE6 4 | RSD%

gt | 919.30 921.73 931.50 1004.62 4.30
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P | 4925.20 4964.63 5026.70 5405.93 4.35

JHAEHE | 2563.90 2688.23 2621.50 2821.48 4.14

KA | 1000.20 1007.34 1019.50 1099.71 4.46

3.3.6 SERRAE S HINE

A8 AR D7 450 R SRR S L8] ) 30 A7 AN [ 288 2R P A 38 o Ji 5 0L ) i v
Wy R I AT T % (6, 7)), 30 MR R B IREEH TR, T,
16 H MKRH & &9 I 0~554.6mglkg, 1190.3~8852.2mg/kg, 312.1~
3691.5mg/kg 1 4.3~283.2mg/kg 2 [8], ARZEHIH M. 2T ML A
KF & & 5 £ 23.8~901.3mg/kg, 7501.4 ~ 22621.2mg/kg , 1412.2 ~
10012.5mg/kg 11 200.9~755.2mg/kg Z 18], i E] sl & 2 2 R R, S &L
FEOTREAR T Ay, AT 2 o R R A ) 90% LA
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&7 30 NMREZFEM# T 4 EERSEES
3.3.7 XTASHRIEE 71 B ARy

AARUERTE 1 A LI MIUACEE M o 4 ol g I 17 11 v ROBORE I 7€ 532« 2
TAREM R & B A SV S B RNE . EEBORA BT, ¢
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JRAE SR . RIBUE . WERRERRG 5 245 . O 1 9 2 BEUR 0 BT RS A M Y 0 7
AT A A B ] N AR KB SR BORRT AT AR SCRI AT IR S |, e 7 AR
Fi rH B B B AU RE T3 IR HE o T3 IRAE R R I A 1 2Rtk IRk, b r . K
JHEERNE. IR, A SR BT E RO, A BGRNE
FIE
4. X F E PRt

p/

5. HITHERRENA RG] IR R R

TERRAERHITT IR Hp P B0 B 5K DG O7 6E L BUR . VAR, TR AT
st P [ AR EAIAT ML AR o 5 AR ORI & A ISR AE AR T 12, 10 T BURYEAN P)
R — PR R ARAERI PR N S ARER S BT H E bR e T A AR R
HE L AR
6. ERSM R AL B2 KA,

T

7. FRAEVE D TR A B AR A R AT R

ARRIEAL AT BRAE, HE R0 AT RIRF % A IR A HER A B
WA 72 TR B IR R 26 BRSSO TR 2
—o D, RO R R SRR OIS PRI ) (b
AT
8. TR e B Z R AN Mg W
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i
10 FESETHR

[1] ol , SR A, sKME, &5, FEY) B B ARG i S Dh Re it itk e [J]. R A A ad . 2020,
36(33): 95-101.
[2] RAKLC. ARZEH- SRR R H U A E - FE[D]. # R K%, 20109.

31



[3] Tao H, Cui B, Zhang H, et al. Identification and characterization of flavonoids compounds in
cassava leaves (Manihot esculenta Crantz) by HPLC/FTICR-MS[J]. International journal of food
properties. 2019, 22(1): 1134-1145.

[4] &3k, £, 27130, . HPLCEE [F) N Il & A [F RS A i rh 6 b S8 B 1) & & [0]. &
s 78 5 FF . 2017, 38(18): 132-137.

[5] X K, R, R, 5 ARZEH e B 5 RS R[] Pa R ARk
2018, 31(08): 1694-1699.

[6] 7775, FJRUE. FEA) e B (A U 7 a0 et e [3]. £ ol Rk, 2018, 39(11): 327-332.
[7] Chahyadi A, Elfahmi. The influence of extraction methods on rutin yield of cassava leaves
(Manihot esculenta Crantz)[J]. Saudi Pharm J. 2020, 28(11): 1466-1473.

[8] AHE, MBiE, £130, % ETHPLCIRSUEIG AR ZE M 28 3Tl A 75 [0]. &5 T
A RHE. 2020: 1-10.

[9] e NRICAEE S britE, GB/T 1.1-2020 (hrifEfb TAESNEE 1 5647 AnvEb SO

SERFIRREAY .

[10] w4 N RILFNE E 5hr#E, GB/T 20001.4-2015 (AruEdm S5 MM 4 35 567 2%
#HE) .

[11] e N RILAIE E K brdE . GBIT 27417-2017 , (&H&PEE L2200 5 0 A RN I6AIE
fRrE) o

[12] e N ERILRTE E SbriE , GBIT 32465-2017 (k243 Hr 5 92: B0AIE A A I P 30 S B4l
TR .

[13] whfe N RILFNE [ 5 briE , GBIT 35655-2017 , (k2243 By 77 i 06 UE A AN A 350 R 42
HlSiite e AT R S

[14] whf N RILFIE E 5 brvE, GB/T 6379.2-2004/1S05725-2:1994 (7714 5 45 e 1 HER
FE CIERIE SRS 52 35 e badEl B 7 ik E 2 S IO ATTE) .

32



