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WL JFE N T . RN IR A R R MRS R, H— 29y, H AR
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X & AR E LIS, 2017 4 11 H 10 HEEJL R iivimokZE A 7
FARHE CEVRPIPTEAGE TN MR L) 58— IR TE&. Zmeff
VLR RS HEARHEAE OB 4% . X WURAL T VLR K% E R 5T b
B SINARME LAEA, FERAFEARAERIET . . AAFEEHEAR
ST H R, TARASIE THIP fbs gl TAE TR

4.2 T TAETHRIAAR e 2 B )

M TR S ER, TARHSDE TR R AR RIFIE S 4 Lo

EFA T S THE M EERE b, 52 1 b 2 )

(L Jeidbtk: FaTdeth. MR, G2 R R BUZ R BB K.

(2) &M ZEIENAREAE R LR R R

(3) FIHRAENE: FFGIRE H TR B AT AR AR 2

(4) SERME: FFERE M AR, Bl [ A 32 22 A R84 b7 i
ey = A P s B AT RE ISR . B R T ROK SR SO i &, Al
AL PRI A R T IR S5

4.3 Z ) B Y AMHE SR AR SCER BER

2017 4F, JHURITRE “HYHRBIPTEAE AL MR G TR .
T AE AT B SR itE AT MEARAE . ST bR HUASRHERT b briErd, 370AH
LI 5E AR AE, BT CARATI AR BEAR DG SCHRIE I R 7L AR . i R BT
WIS LAY 2 TS, AL (i 4> BRI DPPH B a5 G5 H R 240
SEIE R (1) DU B SR BUOK SR B o bt A s P Ay, (2)
T FE TR BN, (3) SRR ESCHEEA, (4) LR LB+ LR+
HER+/K 10+1.1+1.1+2 mL A, (5) 1215 DPPH ¥R & £ 15 405, (6)
WO, D&W AT, BRI 530 nm, JCIENEFr, B4R ~F 3.00 <0.30 mm
(Micro), #9935 100 mm/s, HHE 72 #EF 100 pm/step-.
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BEATIOAIE, ZRRWITTEIERTE . [ RS A8 U7 THI R RE IS 3 [ X AT A
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5



HEFRAEACTI FURE . E R E R AL PR O AE RS WK

w2 At
FSFo

HaBZ0 (HMRBYTTEE LT R EOEE) FRER S i sE
AR YEHEL RIEAE . FEARER ., FEBORIEIR. NS5 TR 1 1A
IR, SEREESGE K T GEVIRBITTEA TR 32 Gik)
A VR AR K EL G ] 1 P

4.7 TR HER 3

PRAERS A TARLH A b USSR AV 1 [ A AT SCE T R AN )L ARHfE 7k
MAESCHRTE R, B3R AR SCARUERIILIR ;X SR b A P i e g ikt
1T 7R HCRLRES, ubRHE SCAS B G| BE0E BRAR Atk . AF (R SR DL A ALTE
PEVEYT R R B SR UE S — UORF TAF SRR b, R ARG
FAIL R IR T IE R T CREADSEBPUAGE EPP O 2 Ciih) B 5
HIBORKESMN L AN, VIR T (YIS A TEVE VRO 382 (i)
PRUER SR

4.8 T B HEAE K T AR A0 4 1 U B

FERTH TARBOEA b, R AR H UG AL 5T 2019 4F 10 H 22
HAE AL 5 B R AR BT FE B A T 58 = IR bR o T F = . S 2 AL ORI K
o P ERAEACT IR . AL TR WL K55 . 5o ] it (M
VIR BT AR R VR 2 (i) SrEb e AR e, ARYE I 1 45 RAZ DU
T (EYIRBY PR TE LA 2 O RNE) MERKE WA S g i) 1 B o 23]
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4.9 fIESR 7 T HTE B 34 o A A i 1

2020 £ A H-2020 ¢ H H, EET/EHREIHER T K MBNA LR, 7)
S FF AR SR AT ML B BB T]  BITHLAL A T A Al 55 30 A BLAL AN & 505
TARHEAE SR S AR, 1) R 50 BRL AN & SRAE SRR B BUE I - Bk 21 2019 4E A H
SR P RIS AT .5 25 ZORMITHLA . A B . A BRER ] A Al
SEELALGR I SRR L 40 2% B E TARAN SR R R K ERT T WHEA
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ASHRUERT T 5 £ 57— T a2 B I AR IR SR DT A A TR ) e RO]
VRO T I B [ A AN IS STHRBURE, 58 SR AR TT B W ORATT T
AEER PR A BRI, BE T 2 [ A S0 B A 2R A 25K o ASARHEALR A
ICEHAL T2 AT DPPH I (0 s B AH 25 5 I 72 8 VP MK DL AL s PR . B
RIRTACLEE, ROBOKIRHU it S R R M Se BOR FT B P vk e d it
W BRI 26 AT JIRINVEAERSE « W AEMISEHI ARG b, SR B Brse
BEACE, PUE N3 E IR B PTEAE Y. R S B E AR 2.

6 EERARIEMKIE S Ui I

6.1 FrHERA R

AR T E AR AE SR B I ATE TR PP BIBOR [0 R, i LUK A Bm v )
YHRE N BRI A S PR 2R R ), STl 9 Antioxidant
capacity assessment of plant extract-Thin layer chromatography method”.

6.2 B H

WA 1 A AR AR A 1B R R R AT L RN

6.3 EIRN A

PRAER AR A AAE. JaE. BErES S TREL, ) AR
My LB. Fawi. FRTESERR, BEEMRECE, R A%k S

fariy
~J o

6.4 “Jaf” WA E

AARAERLE T E OIS 1, 1- TR FE-2- = i A A (DPPH) S 0 5 B 1A
TEYISRIUIHU A BE T 00 7 VR (ARSI A B, 7T s dE) -

AKRHEE T RIS EA A AP 6 5 R R 22 o P 8 T P AL e

6.5 JRE
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P i B, AR iR R B A B E RS LR RS
DPPH (5 S AR &, 60 S B 4s SRR DG 88 FE R e Sk, ks il 5 SR A
P51 R PARIIRUE BT ST Al MK RE 45 B i AL B

6.6 R

1) BRAESA U, 1R b i RIS A o all, F7K 9 GBIT 6682 #it
SE [— 4K

2) 7T bR#EA, S Al

3) HEE, thikal

4) LR W, (ikal

5) LR, srifrak

6) DPPH, Jr#fr4di

7) mEES, 4 99.9%

8) HEMHZIR, i

Q)P T hRHEVE IR

a) FRUERERM: FETAFREL 10 mg 0.1 mg 25 T AxviEdh, T 10 mL HIEE,
H1F 1 mo/mL drdEfE &R, B TEREFREME, 76 4CUKFEH E IR R (R R
PRI 1 A

b) FRifE AR : AEMRIRECS T AR i #9) 1.0 mL, 5 9.0 mL HEHR A #%E,
IR A AR AE TARVETRIRIE N 0.1 mo/mL. 25 T ARuE TAERONR 24 K 57 e &

10) DPPH f14:3#

HERIAREL 25.0 mg DPPH(4.6), ¥ T 75 mL FEEA R . DPPH fi7 A4 0k
MR B E

11) BOKIEE)

12) JEME: fL4% 0.45 um

13) B0 : 15~25mL

6.7 (XM

1) SEEe =% H P A I

2) TR REE 0.0001 g.

3) IRIEIR ] A


http://jingyan.baidu.com/article/95c9d20da85a44ec4e756134.html

4) EEFEIEYA: B AEE 40~80 kHz

5) B5OoHLl: #%18>4000 rpm

6) XOGHUERAN-A] WOt 7ot EETh: A IiFE ] 190-900 nm

7) WEEAE TR, QR MEAR. BERIT. BRI, %
FEFHEA

6.8 FENEL R

6.8.1 BKIREU &

I HF R (5.2) K AR B 50.0 mg KSR B (4. 10) 8 K AE S 5 10 mL IR
A KREMIERIEIR1#(5.3) LEY L min, 258 T A HRLG.4)KHE
30 min. BHJG, HRE S IEAE EOHL(5.5)H LA 3000 r/min &0 10 min, HU_-iEH 2
mL, FHAES3T 045 pm SR8 R IEME LRI B AR . duEE, A 01
mg/mL 7 T ARUE TAEAE NS L, FIXOEHR S 1] Wt 43 et B TH(5.6)Ml & 8
WAE 360 nm K MOBE, PO S, R B IR T IZ SRR, I
WOGEETE 0.7-1.0 Z 18] FRFEJG HOUETR B3 A T2 sURE 0 AT .

6.8.2 Bk EATAN E BN 2

a) Riff: LLO5 kPa BN, R mBALGB.T)HE S L 2 T Arifk TAE
T (4.9b) A1 5 pL BOK SR EUR(6.1) PASR i O A3 SIRE O 2 . ani&l 1 fr
7o BT R AE TARAI MRS BB 05 3 P AT - BRSO : 475 R 10 mm,
21 96 E 6 mm, B — S AR 232 15 mm, SEEEE 150 ngls, FEAAFH 0.2 uL.

EHiSLYR
3 pLBCKFT 3 uL T RRHEE
— [ | [ ] ] [ ] [ ]
15mm &
“ » 10 mm
¥

B 1A b SREIGRUNT bR HE AR A R R R AR L ) e A7 R

b) . B Rl )a MRS R AR R B ST (5. 7) P il e T
AT PRERS AR VETE, AR TR CAMAG ADC-2 #EAT (il T,
= B S T AT R AR T A R G 7 REJT R AT . {E LR LT/



R ZTRIKARFAEL A 10/1.0/1.1/2 iF, 7T WILLR{E R 4 0.45, #it XM LLFE
{8 Rf 5 0.65, ,[F—#%E _F A RHUEATE RS2 RGP0 5 (B 2).
B, AT DURE AT VAT SRR SR B Y B BT Rk et .

Bl 2 A @R i - R 1-3. 7 T AR 100 ng/BE A
CEEAPERUEAH 100 ng 2 T ARAERD, 4-6. BKFEM 1-3

c) BHATA: HEZHNRBAG.7) R R IT 135 KRR A\ DPPH %
W(4.10), IZFUEFE 2 mm/s, (EEEEFE Ls. HUH SRR RO B B A %

PURMAREY S TS5 DPPH 1E A R0 — N BER AL i fE . R, A
T EAR . DPPH 20 s B IR s A S S IR TA], RHR AT AR 5 B =R B
PRVIBRE R BAE S R EEAT 1 O (B 5K I I IR] (R] B A 5 min). a4 fios, {E
RS IIHT 15 min B, 79T R B BT AEE RS T iR R PO BT IR B B
i, th/5 RS TR . FIRT LU e #Z AR T DPPH 68 B i s A
i [E] 24 15 min.
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1 L 1
4000 I l
=) 1 1
< 1
\—Ellé 3000
I

H

——50ng/Bfs —a—100ng/Bfs —=— 150 ng/Bis,

R Rz ) (min)

Kl 3 R EANF R R P T B P TRE R T o Bl I TR AR A R A

d) SBE AT R HEEEE R HA(G.T)X O 4 W s 2 AR
ATFRERI

HI1 4 AT, AR BT R ORIRIAAE 530 nm. EeADG R AR R
WA, AR T S R, B TR AT, 2SS SO TR BE S I
R E R EX %0, BT SR G TEFE R B DPPH 43
TR, TEBARSRERLAE S, A 2T 1 HARY X 3R 4> DPPH 4 3
IR, BB SR NS, AN TR 1y At R T G s S o e 7 73 AN 3
BMES . BT HEEER, SRR E R R E R R, — RIS
BUT, 2R 2k A 45 R A S B W LRI iR (AT T
A F SR AT TEVE AR B SIS 5, BT AR D2&W AT1E A BUR IR, LIS 5 H
19 RIFE MR L i (5 5 (B 5). PRABRST . I ANBOE 20 R R e
SR, KIRE AT E . R, R A6 B e s o i Bk
SHON: TR, D2&W AT, WUR eI 530 nm, EIELH, BR4ER
5} 3.00 mm>0.30 mm (Micro), FHHEE 100 mm/s, 53 #2100 pm/s
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=582 E (AU)

0.10 0.20 030 0.40 050 - 0.60 0.70

b {E

K 4 FORTREUIRE S B 45 RAEA RIS RS BRSSOk K
43 %125 510, 520, 530, 540, 550 nm

0.10 0.20 0.30 0.40 0.50 0.60 0.70

(b E

K5 DL 530 nm UK I 165 BEF A5 R 1-3. 7 T bR 100 ng/
PEs (RPE FREANBEREA 100 ng 7 T ARAESLD, 4-6. BROKFEML 1-3; REZRAE
P NP IS T B A
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6.8.3 PRiER£R

18000 1
16000 }
14000 _
12000 {
10000 - }

8000 -

IEE R (AU)

6000 1
4000 1 s
2000 1

0

20 120 220 320 420 520
ETHRE (ng/BS)

K6 7T IAn ik 2k

DA T BEAREAR R (0 AR 162 B R B A AR (y), bR
M2k, 7E/ T HRIE 50-500 ng/BE £ AR, b vt i 22 a0 VA 77 A b of ith 2
y=31.698x-65.953, £t KHRLEF, R==0.9995,

6.8.4 Hy PRI E B IR

5 FH A S B B P T bRV, IR SR R, AT (B 3%-DPPH 2
R, FRAE GRS B 4l T B s S AR 2 L, SIN=3 (S Jnf HE
W, N ONIEZRMEE mD I BT IR A IR (LODD, 5217 T Al
PR 12 ng/BERi, SIN=10 IRy ERIR (LOQ), 33|/ T HIERIR 39 ng/
B

6.8.5 FE %5 FE AR B2

B I 0 KB 7 T R IR (o BIREAT T 3 AN IR PR,
50, 100, 150 mg/g, HFEANERIKFESE 3 0O XA B 70 8 -Ha il 75 121
FER0 AN HERR S REATIONE . 3R 1 R, iR el Usc ol 82%-97%, #% %1%
RSD<10%. 1X 3% B A b T A2 FH () BB 1920 3 B AR 7 B LA B A7 (O v P
FIRG % %
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R I TT R R BEAAE R L 56T
i JE AW E NI i I @ 18l i

(mg/mL) (mg/mL) (mg/mL) Z (%)

1 52 50 9249 90+0
100 13248 8716
150 178412 8847

2 126 50 16015 9149
100 201417 8948
150 256415 9346

3 87 50 133+3 97+10
100 154410 8246
150 1974 83t/

6.8.6 JLAMIFEEIREOHH
F W ZF L) TS 3 ATAT 7 T A ol P s T AR P 0 ME P e

2= )+H2= )

5= ——.....(])

P

$5 18 28 20Q2) T A MK SR B UE BE S VE TR P e 353K A 20Q) 15

i— IR R S

n—PlEAL R R AR

Pi—%5 | PRI e AR

110 28 H(B) U5 3 A PATHURFE Al T XS BE A A P sy

[.Pﬁ 1 ;|+[.P=i 2 ;|+[.P§ 3]

Py = P 3)

218 28 A) T FBOKFE fh I ST A AL SR B Al

Fas
Ai = — x BEEH.....(4)

P
Bl
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SEHIFE S R AEAEA L — PP U IE PR R o 110 SE B SRR it h BT 9L
AR I ER AR TEVROY,  LORS 8 B I BT A A i PR o 25 2 mT DASE I 25 Wi
RALSEHUINE 2 B it J5URE BT o PRI, BT @ 7 T AR 9 FERE S,
XA RE 2> B AR B T A PUE RS S AR T A — LT 5, R RIPTA s
K, wT LU 2R b DR AT PEEAT AR PP o DA VA 588 5 T2 A g vl
[0 B AR
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6.8.7 /INgE

AR SEBS VMK SR I 7 T oA, RS T R S DPPH 2 i i
P E BV S Y TR LR IE Y B 7 R BT 5 DPPH A2
IR BEFIR BE 155 Kk RIS, SO RERIRGOLH . TH RS 3 21T
FUE, X PO E SR B T RIS BN, LI g R 2R, DPPH 7R
AR T R R A S E T TR Ay 15 miing S R A R FR R @ I 2 2T
IR L B2IK(10/1.1/1.172, WRFRLL)RR-E Y NI AIAHE, AT LA $R B v A A
PUEATE R L e 42 0 B8 Bl e Al DG S R (RO — 26, D2&W
KT, 530 nm BUR A, ToUE ) (il B O A SR AT RS BRI . 1% 07 VE AN
fERIEE. PrTPiae oo, B EARLF I EERR 1. RN E &R 707008 12,
39 ng/BE 5 AT LAYE 50-500 ng/HE £ 70 B P4 3843 R 47 1) 2k (R?=0.9995) . 7F Ik il
by AP TR AME, T8 H— 57, 13 B FAK SR I B B A F 4
A BT A RSB i 0 B ARG A AT YV LU, DRI TV B 25 5 T8 i 8
A A I SR A v

Li ERTIR, ARFRUETT IR RS I R R A IR B T B TR TR VA 2K

6.9 JTIRHHIE

6.9.1 SINAER L=

TR 5 FEA GRS RS INIERIE TAE (R 2). a3k pAL g ft oy
VERLZE L BE T B AR ARG UER A% T SR IR S 4 B VR B R A S
FE ity 0 B ) PR 5 PR AT S 6 I B 36 IE 45 SRR 5 o AR ERIERT, S g
TERIERAE N L N 2GR A R TR R B B IR SRR o TS i A% A o FH
BAIRRIRL A TG A Lo W B BRI T 6 T2 K
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% 2 Wil W5 (R

FPs  EESBAL e AR

1 HINE KRR = CAMAG #Z5, {3 [E 2R Ak il F254(10
T T AE X 20cm)

2 FERFEGRESHAR CAMAG #2015 [E B 7 ke F254(10
e i T T AR X 20cm)

3 RN AR RANE S CAMAG #2015 [F 2R 70 il IR F254(10
SEG AR X 20cm)

4 W LR 7 Bt CAMAG #Zt fEE B TRE R F254(10
AR X 20cm)

5 i ERFEERGOE R TR CAMAG 2 (0 7 [ 2R v ik i F254(10
A TREE K S 3 TR X 20cm)

6.9.2 HFIEKIEE R
5 XSG 2 6 = AR IR EUIRE S O BT R 48 SO AT R I H B, anEk 3 B
AN S22 2 1) FON 5 B 4 5 FE AN 3R 4 .
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R 3 AN[AGRAIE AL PR ST A T Rl e vH A R

SEAH AL FEmrs  PUEALIEEOE(E  RSD (%)
Hh R B AR TR T AT AR Ak 1 2.24 3.57
TR K S =
2 2.37 2.95
3 2.33 6.01
AV ER A7 A E S 1 2.23 5.83
2 2.28 7.02
3 2.49 4.82
=P YR o NES P () 1 2.29 3.06
I
2 2.41 3.73
3 2.41 4.56
HINE KRR = 1 2.41 6.22
2 2.12 4.24
3 2.28 4.39
WL RHL 7 B 1 2.18 5.04
2 2.25 5.78
3 2.37 7.17
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4 ARG UE FRAL 2 TRV 0 ES A 2 FE 43t
5T H AL PUEM R EON 2 1
ml P2 a3
H R B R TR T AR A TR K s s 2.24 237 233

=t
K
b

AV ER A7 A E S = 2.23 228 249

F B KRB AR HEOR E 5 m s s 2.29 241 241

HIR B RRL YRR = 2.41 212 2.28

W LR 7B 2.18 225 237

FIME 2.27 2.286  2.376

RSD (%) 3.85 495  3.36
6.9.3 BiEZ i

5 K SER =N 3 MK IREURE f NPT AR B AT TR (R 3), &
3 KW, EFXTEAFES ) RSD fEH<7.17%. I AS [R5 57 22 RS I HOkS 25
SRR, R HOKSEEUYRE 5 1 RSD {6<4.95%. iR HT45 BN, Ahsif
2 H PR 5 iR DUEAE RAF RO TT b, AT CAEEAS [RIIR BAr 15 31 AT SR P AR AL
TV 4

WSS A7 R I AT SR T Lo, RN D7k se . Rembie, 1%
JTVEH T SEBRa il s HUA TR TR 2 B PPN AR 3] 1 R 4

19



7 XA EHEREN SN et iR R, URSEER. BiRERR
HEZKF IR HE O

H RSB LA AL i VE VP T B PR b AT [ SRS bR ) 2 [ A bRt
FERILT IR Fhon DABOR S B A i Ve Ml i RO B B A AN T3 BE4T 1 7200
FIRERTTT, FFTZAERARGY 1 A UL SN e WAL, il € 1
brEE G IR E T, B, B, SRR ERAEE,

8 SPATIERIEIA BRI AR RIS R

BRAE Tl RE PR 25 IEAR T AR AT A 45 & SR BUAT A <7 4 BUK, JF5H
ESEN ENIRT VNI AR/ RS

ASKRUEATAR S e » SN bl A = TR AT R b R i B ) g Tk R
H, EAMTATIMNA; SBUTHRIEE. S E R A T &

9 prEAE A R B AR I A
SEUUACKR M 1 42 R i A
10 SK A HIE W

URAARAERALHE T KA, O T SUMIF AR e, (AT RO, e
bRAERAT G, AEAR A A HL A BEAT S AL AT BT, R4 ST TR B
BEAT 22 2 AL
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