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 E R AITRERENSHAMEEHPLCO) A # AL S RENAAERGHAL R, TE A 4RTR
PRt ik e E A st %, R A HPLC kM 2, &% 45 4 Supersil Cus, 30484 CHE-0.1 % B B it (A6 B 2R L) L ik 5 1.0 mL/min,
ARIB A 25 °C, MK 329 nm, HAEF A 10 uLo SRR T 235 LB AR E RN R ) (2012A M) 3 5 14 33534 78 £ 69 3840
B i AT AR R N Ae 2 A 45N, VADPPH A WL A h Ao 2 g b R F IR F A R ABAAE A 1547, AT E (K 3R A
B ) A A AE R 3545, AR SPSS 21.0 214k 235 3% 6, % A% 5 bR 5 A4F 25 2035 AR 34T Pearson 48 2 M -7, 1 ikt AR 5F
PATIGE, 2R 3£ 09 HPLC 48 50 B 3P 478 TN A% ABMUE ¥ RAK T 0.916, 5F 45705 5% 4 s o, TARA
M3 5 DPPH A M A A TR R 2 EAA;1~3 4.6 755200 ARELEMX 5552 amAFhR 2 AmEe;5 5%y,
AT IR EE B EAN K, BIIE, E R EAF R DPPH A b A AR B A AR E AR Sk e TN LS B 159 48
*tiZ £ 47 0.92% ~14.5% . 45k Pk etk AR T A T E 0 SR A A7 B AR 693705 1.2.3.4.6.7 ST R AL S
PR R A B RANAR TR 69 4 R A mh, R BEGR A A AR e R ARl
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Establishment of HPLC Fingerprint of Coptis chinensis Inflorescence and Its Spectrum-effect Relationship
with Antioxidant and Antibacterial Effects

YANG Hui', ZHANG Jia', LIU Bowen’, LIU Qian’, LI Songyang®’, WU Lei', XU Yuling', LIU Tao' (1. School of
Food and Bioengineering, Chengdu University, Chengdu 610106, China; 2. Sichuan Institute of Antibiotics
Industry, Chengdu University, Chengdu 610106, China; 3. Zhanglan College, Chengdu University, Chengdu
610106, China)

ABSTRACT OBJECTIVE: To establish HPLC fingerprint of Coptis chinensis inflorescence, and study its spectrum-cffect
relationship with antioxidant and antibacterial effects. METHODS: Taking 14 batches of C. chinensis inflorescence from different
producing areas as the object, HPLC method was adopted. The determination was performed on Supersil Cis column with mobile
phase consisted of acetonitrile-0.1% phosphoric acid solution (gradient elution) at the flow rate of 1.0 mL/min. The column
temperature was set at 25 °C. The detection wavelength was set at 329 nm, and sample size was 10 pL. The fingerprints of 14
batches of C. chinensis inflorescence were established by Similarity Evaluation System of TCM Fingerprint (2012 A edition), and
the similarity evaluation and common peak identification were carried out. Taking DPPH free radical scavenging rate and hydroxyl
radical scavenging rate as antioxidant effects index, relative antibacterial activity (Escherichia coli) as antibacterial effect index,
SPSS 21.0 software was adopted to analyze the Pearson correlation between common peaks of C. chinensis inflorescence and above
efficacy indexes; their spectrum-effect relationship was established and validated. RESULTS: A total of 7 common peaks were
obtained in HPLC fingerprint of C. chinensis inflorescence, and the similarity was no less than 0.916. No. 5 peak was identified as
berberine hydrochloride. Seven common peaks were positively correlated with DPPH free radical scavenging rate; No. 1-3, 4, 6, 7
peaks were positively correlated with hydroxyl radical scavenging rate, while No. 5 peak was negatively correlated with hydroxyl

radical scavenging rate. There was a positive correlation between No. 5 peak and antibacterial activity in vitro. After validation,

relative error between the predicted values and the measured
A FEGIUH - G S A TR v R 2 AR W 5 R 0

(No.2017YFC1701902) i _ . . o
AR BT 2 FEA S b 2 v A L scavenging rate and relative antibacterial activity was 0.92% -

HE ] : Z ENAS R o

i .028-64616063. E-mail: 2316359352@qq.com 14.5% . CONLUSIONS: The established spectrum-effect
BB S AR B B0, WFGE 7 s o 2 2 % relationship model can be used to evaluate antioxidant and

PR . HLTE:028-61302236., E-mail : xuyuling@cdu.edu.cn antibacterial effects of C. chinensis inflorescence. The chemical

values of DPPH free radical scavenging rate, hydroxyl radical
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components represented by No. 1, 2, 3, 4, 6, 7 peaks are the material basis of antioxidant effect of C. chinensis inflorescence,

and berberine hydrochloride is the material basis of antibacterial effect.

KEYWORDS Coptis chinensis inflorescence; HPLC; Fingerprint; Antioxidant activity; Antibacterial activity; Material basis

HE L 2 R B E B ¥ 9 3% Coptis chinensis
Franch., = ffi M ¥ % Coptis deltoidea C. Y. Cheng et
Hsiao 5 = i% Coptis teeta Wall JJT 4L . 2P HRHF
FERIN, AL ZE AL TE PR T A AR P9 A LA T AR
BPUR PUREE A E W IE PR (BRI R |
R i R S 2 3R R, 8 ROH A P S B AR ZE B A
bR T R B, ¥ AR 22 KR MY A TSR R A B
AR H R AL SRR T o AHOCHFR RO AR
EE T ER TR /N BGRB8 A B R, P ER R /N EE
B ELAT B S AR RV R, (R A 2 EL AR R g
O3 REEPUEAL IDBEAEH BT A6, BT, AR
2H >R FH = 0ROH (21592 (HPLC ) 7 5 7 AL 22 1 F8 U A
T, %o Ho S v i oA e T AR AR T A AR
FHEA TR OCE 23 AT, T 800G 3R, DA 24 3504 ot
St PRt R0 BT S AN A

1 ##l
1.1 FEUEE

AW BT EAL#8 A - Waters 2695 %I HPLC 1%
(32 [# Waters 28 ] ) \SQP #l Jj 43 2 — Hi F 43 b1 KT (3§
ZFIIRL A AR A 5 FRA ] ) (PS-40 FUHE 75 P T A
(TRINTTRAE 2 P i A A PR A F) ) \TU-1810 AU 2%
ANAT WA BT (A8 B s A A BRI A A
JJ-CJ-2FD Bl TAE & R &g fb i s B a
FRZN ) \DH3006A 7 iy #5537 40 (79 2R3 2E PRt
H A RAR]) (XFS-280 A F 4 20K Sy 28 KB 4 (AT L
BRI AR A PR A D
12 FEHR5XF

AT T F B AR 2R B N [R) 10 98 3% i i b, (F:
mn R R ILER 1), R 2020 S A W) T AR A= Be XA
BRI ENTERMEY % C. chinensis Franch. T T AUAE 5
e 2 i R A - BRI /N BERIOGT RE L (U 1] 48 2t v A7
MR A BR A H] L S wkq18020208, 4 BE =>98% ) ,
DPPH( i3 s bR AL BHE A FRA F] L H1E5- 201424) , Baf
LV M B (E 25 4 A =k 4 A R 2 A R A | S
170616, A% 0.25 g) , To7K L% KGR L /K B ER W 42k |
30% H,O. (K HR T R B 1k 2 it A7 BR 2N |, L5 20 5 A
2018071701 ,2017021001 . 2019040201 .2019032101) , 2
PR (b ot XUBE G AR W 5 SR B G T it =
20160303) , 2 M [k VE R R (L B R ALY HE AR
FREEAEA T, 543 512 20181022.20170108) , i . Z,
JiE (Gigat) , 4K .

1.3 B
ARG i R 35 T b BCRR OR 2 B i s e 2 it
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Tab 1 Information of of C. chinensis inflorescence

B i 5

Sl BIRTAHE 4 4 R FRETEA 20180310-1-1
s BRI AR 4 i rHEEA 20180310-1-2
$3 BRIAE R & dikhEEd 20180310-1-3
S4 BTSSR 20180310-1-4
$5 TR A EEOK TR HS A 20180310-2-1
S6 EURILELiREy mSivil ity ] 20180310-2-2
§7 EURI Ry m Gl 2y ] 20180310-3-2
S8 BRTAHE KT IR W 2018031033
$9 BRIATADFEIERR T4 20180310-4-1
s10 BRI AR FEERRRTA 20180310-4-2
sl BRIAERAKS e 2018031043
sI2 EVNILa 23 e Arpe il 20180310-5-2
S13 TN RN ERAE & Fe it 20180310-6-2
S14 T )1 SRR RS & ek bt 20180310-6-3

2 AEEHER
2.1 BiEEH

{03 A Supersil Cis(250 mmx4.6 mm,5 um) ; i 8}
FHA N (A)-0.1 % W R ¥ i (4 1 000 mL H1 %47 20 pL
=W, B) , BAEEBENE (0~18 min, 18% A—21 % A; 18~
40 min, 21% A—27% A; 40~58 min, 27% A—60% A;
58~65 min, 60% A—18% A;65~70 min, 18% A ) ; i i
4 1.0 mL/min; #6825 °C 5 #5003 1 h 329 nm; A
oM 10 pl.
22 BERHOHE
2.2.1 PSSR  REERBCGHEILZE R R (1
TER, TR 0.2 g BT HETE N RS A B 24.6
mL #5112 0.4 mL, $&57, FOE B, /5 12 h 5, S (0
240 kHz , M2 240 W, T [A)) 30 min J5 8 H E2EIR , VU
FH e JE 0 2 B S, b i, B 08 R i, 482 0.45 pm
TRFLUEREE T, RIAS B AR
2.2.2 XERSE A EI A BERER/NBERIO R I
FEEFRE, BT 25 mL &b, in A B e 25, %
A7, BIFS B RE N 1.037 mg/mL (9% BE SR
23 HEFER
2.3.1 WEERE BOGERLERER (S SE R, %
“2.2.1"T0F il s SR A VA T, TR 2.0 g
PFIELEIEFE 6 IR . LA 550 (EhR/NEERR, PRI HL04 4y 3 i
RAF W AR HARRE , B A e i R R 2 B8 [ e i R
FIVGREA B[R] SRy 2 B, T 57 45 AT DR 1 A X 0 T ARURTT AR X6
TREAETIE] o 255, 7 A AT W A X TETFR A RSD #4/)N
T 4.0% , X5 B8 1] 59 RSD 21/ T 1.0% , B 2%
K2 AT
2.3.2 HEMWKE BOUERZER R (i SDiEa, It
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6 1, # “2.2.17 TR J5 3 A7 il 28 b3k o 7 W, A
“2ATIT g SRR A o DL 5 5 I g e i FEURT R
TR S 2 B, 1 SR 4% A 05 Py Ao X e i EURITAH X £ B4
BFIE] . 455, 7 A S AT 04 Y AR G 06 1R B A RSD 3/ T
5.0% , K5 B3 B5F 6] (9 RSD /N T 2.5% , e B A Jy
A EE A M AT

233 RoetilE  BURIELZR R (45 SDIE &, 1%
“2.2.17 IR ikl & A, A T E IR T E 0.
2.4.8.10.24 hJ5 , FEH 2.1 TN (3% 25 A AR D 5
DL 5 506 (14 g T AR RO B IR (R S 2 BE G0 A A e 1
AFRT U T FRURIAE G R B B ] . 55, 7 A e g A
U T B A RSD 349/N T 7.0 % , AR U8 B4 e ] ) RSD 341/
T 2.5% , 3R B UL S I VPR 2 0 T TICE 24 h IR E Tk
K47

24 EEWE HPLCIES BEER AR FRLLETEM it
BIEIEIA

2.4.1 HPLCHRLUEITEMA N W14 HL 8 EE 2R
T AR 2.2.17 O ik A S VS R, TR 2.1 I
TSR E . SRR 2 ik ds S B AR LR
PEAN 2248 ) (2012 j0) X 14 b 3% 1% 46 22 0E 5 (19 38 20 1K 3%
BEAT A3 AT , 45 V5 % A 22 RE S HPLC X BR 35 20 3% (R) Fl
BINFESGERE FELE 1 F 2,

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

t,min

Bl EEEEHMNHPLCTRIESEIL(R)
Fig 1 HPLC control fingerprint (R) of C. chinensis

inflorescence
800 .
750 $ 7
700 102 3 4
650 st
600 %‘*‘A—
el I TR A W W - -
500 f st
150 T S W /] S0

U,mV

100 \

- Y
350 | 8
300 s
- T W ) !

250 4

200

s A A N
150 A
100

.....

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68

t,min

E2 14#tEERZHFMAHPLC & 455 E %
Fig 2 HPLC superimposed fingerprint of 14 batches
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of C. chinensis inflorescence

24.2 HLEPAM  RACH 2 @I5s SO AL P
W R GE) (2012 RO FEATHIPAEE A o 4551, 14 1 2i4 48
ZEAE S AR BT 0.916 , B2/ AN [ )7 1l 11 85 3%

hEHERE 0 EEnEELE

FEEERE ] APl 22 BN FEILER 2.
F2 14t EZFEEF A HPLC Y EEAME TN
&R
Tab 2 Evaluation results of the similarity of HPLC
fingerprints of 14 batches of C. chinensis

inflorescence

BT oS 2 3 os4 S5 s6 ST S8 S9 SI0 SISI2 o SI3 S

SI 1000 0.948 0.967 0938 0.995 0.994 0969 0.997 0.927 0958 0.963 0.957 0.920 0.916
§2 0948 1.000 0.991 0990 0.962 0.964 0996 0.968 0.994 0.997 0.996 0.998 0.994 0.992
$3 0967 0.991 1.000 0994 0.969 0.969 0996 0.984 0.986 0.99% 0.998 0.996 0.985 0.984
$4 0938 0.990 0.994 1.000 0.941 0.942 0989 0.962 0.991 0991 0.995 0.994 0.995 0.995
§5 0995 0.962 0.969 0941 1.000 0.999 0978 0.994 0.942 0967 0.969 0.966 0.932 0.928
S6 0.994 0.964 0969 0942 0.999 1.000 0977 0.993 0.941 0.969 0.970 0.966 0.934 0.929
ST 0969 0.99 0.99% 0989 0.978 0.977 1.000 0.984 0.991 0997 0.998 0.999 0.986 0.984
S8 0.997 0.968 0984 0962 0.994 0.993 0984 1.000 0.952 0976 0.981 0.976 0.947 0.944
$9 0927 0.994 0986 0991 0.942 0.941 0991 0.952 1.000 0.992 0.989 0.995 0.993 0.994
10 0.958 0.997 0.99 0991 0.967 0.969 0997 0.976 0.992 1.000 0.996 0.998 0.990 0.989
SIT 0963 0.996 0.998 0995 0.969 0.970 0.998 0.981 0.989 099 1.000 0.998 0.990 0.989
SI120.957 0.998 0.99% 0994 0.966 0.966 0.999 0976 0.995 0.998 0998 1.000 0.991 0.991
S130920 0.994 0.985 0.995 0932 0.934 0.986 0947 0.993 0.990 0.990 0.991 1.000 1.000
S14 0916 0.992 0.984 0995 0.928 0.929 0984 0.944 0.994 0989 0.989 0.991 1.000 1.000

2.4.3 JAWERTEIN DL 14 B L 22 R HPLC 45 £C
TS BN 5, R (P 2 (4 SCRRE AR LB PEAR
F55) (2012 h5)BRKAF, BB A ET 112 0.1 min, BEHEHE AL
Pl i Ry A G I R T 22 R SR R 0%
A O B P, AT AT 7S AT I 5 455 %) A Y
HPLC [&3 , 5k i 5 S g g Eh ik /NSE R, TEULIE 3. LA
FhR/NEERIAE TR A 2 IR 1R AT A g AR X (R B I ]
FIARXSIGETEIAR , R 3 R 4.

0.12 ShiGNEER

0.10
0.08
=) N
2 0.06
0.04

0.02

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

t,min

E3 >FRmAIHPLCE
Fig3 HPLC chromatogram of substance control

2.5 HEWEMANWIERAEE

2.5.1 DPPH H HIEIEFRFIME A H PRI ALK
K012 g THEIEHRN K 2 A K 100 mL, 4 7 H2HL 30
min 5, B 2=, P i BOLZE K 3.3 mL T 10
mL i, KRR B R 25, OB iR B2 4 0.4 mg/mL
FIRE S IR . R 25 75 BURE S 59 2 mL A DPPH 5 2
mL F 25 mL Fb 85 H ikt 2 1 20 min J5 , SR 5840y
T T 517 nm P 2 OB RE(E A 73 BEEURE &
VW2 mL 7K 2 mL T 25 mL b £a 45 v 3k ' [ v 20
min, FAH R T I WG EEAE 455 73 # B DPPH %5 )
2 mL 57K 2 mL F 25 mL 6845 HlE o & 20 min, F
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F3 MitEEEEERSLEIEREXHR S ENE
HR
Tab 3 Relative retention time of common peaks of 14
batches of C. chinensis inflorescence

R U L L & S o A L - A L - L. &
S1 0.248 0353 0448 0623 1.000 1157 1.409
§2 0.264 0.363 0463 0.654 1.000 1152 1402
$3 0.262 0.361 0450 0.622 1.000 1.142 1364
§4 0.260 0.364 0.463 0.633 1.000 1162 1398
N 0.249 0.348 0478 0.640 1.000 1167 1399
S6 0.256 0.340 0456 0.623 1.000 LI51 1345
§7 0274 0.355 0418 0.614 1.000 1.142 1377
S8 0.288 0.369 0.466 0.623 1.000 1153 1392
9 0.267 0378 0447 0.634 1.000 1.203 1.405

S10 0.262 0.346 0442 0.606 1.000 1.149 1372
Si 0.249 0.395 0446 0.656 1.000 1181 1429
S12 0.285 0.39 0473 0.656 1.000 1176 1.440
S13 0.268 0.340 0435 0.621 1.000 1160 1368
S14 0274 0.348 0455 0.615 1.000 1157 1396

F4 UHMEELTHEREHFERMIEERRNESR

Tab 4 Relative peak area of common peaks of 14

batches of C. chinensis inflorescence

S s 3BY 4By SR el TEE
Sl 0.04 022 0.15 0.25 1.00 0.80 0.06
§2 0.08 0.46 048 042 1.00 255 0.13
$3 0.05 027 0.24 031 1.00 1.14 0.04
\ 0.04 025 0.16 0.25 1.00 133 0.06
§5 0.07 0.07 0.36 042 1.00 257 0.15
S6 0.0 031 0.27 0.32 1.00 151 0.12
§7 0.05 027 0.21 0.30 1.00 142 0.09
] 0.06 030 0.24 0.32 1.00 136 0.12
9 0.05 0.17 0.15 0.17 1.00 110 0.11
S10 0.06 0.27 0.26 0.33 1.00 147 0.25
St 0.1 041 0.44 041 1.00 12 035
S12 0.06 025 0.21 0.28 1.00 142 021
S13 0.05 0.18 0.16 0.18 1.00 1.06 0.11
S14 0.06 0.22 0.19 0.26 1.00 L18 023

AR T EWR SR Ao NI EATHAE 3 3K,
B4, IF 715 DPPH H H JL35 Bk % , DPPH i bR %
=[1—(4—4))/A]*x100% . M4 SCHR[5])7¥E , % DPPH
2T B R 4 R T R0 434, F0I0 24 500 o v
(ICs) , A5 W3 5,

2.5.2 FRHBAILEERRME KSR ELZEN A
0.12 ¢ THETE N , 4% “2.5.17 T T kG %5 £ HUK 100
mL-+++++0.4 mg/mL ¥ S IR B BRAE SR 5 B IBURE i
VA 2 mL 16 mmol/L FeSO. & 2 mL - 25 mL H (6.4
H, A 6 mmol/L H.O. ¥ ¥ 2 mL, $£4] J5 ## & 10 min,
HIA 6 mmol/L ZKAA BRI W 2 mL, ¥24 J5 #& 30 min, %
FHEEAN G T 510 nm KR I E WO REE 405 75
FHL 6 mmol/L FeSO, /& 2 mL F17K 2 mL F 25 mL F (4,
B, A 6 mmol/L H.O.5 2 mL, #5)J5 # & 10 min,
HA 6 mmol/L /KA RIS 2 mL, #2457 J5 #& 30 min, T
A [T T I R B A Ao s 3 BEIURE A VAT 2 mL
F16 mmol/L FeSO. ¥k 2 mL T 25 mL H A48, A 6
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mmol/L H.O.¥ ¥ 2 mL, $& 2] J5 & 10 min, INAT/K Z
B 2 mL, £ 2] J5 i 8 30 min, B A ] %4 T
EMOCEEE Ao FIRI A T45AE 3k, BOE 391, It
B AR IERRR B A RS RE =1 — (4—4)/
A]*x100% o HRHESCHR[B] 7 ids , W ¥ AR 22 F il s
R AR HA T B 437, F000 1Cs, B R WL 5

*b HEREMSEWIERANESER
Tab 5 Antioxidant effect of 14 batches of C. chinensis

inflorescence
#e TR, % [Cy,mg/mL
DPPH H i3 i THFRDPPH F R
N 51 44 0.36 039
) 60 I 039 038
S3 8 55 0.38 0.40
S4 56 51 0.38 0.40
S5 54 51 039 0.38
S6 5 59 037 040
S7 55 53 037 039
S8 53 52 037 039
S9 55 45 037 037
S10 57 56 0.38 037
SI1 59 50 0.39 0.40
S12 53 49 037 037
S13 56 41 0.38 0.38
S14 54 51 0.38 037

26 HEREHNERIERER
2.6.1 LR ATS RS IR RIS
B THEER N, Ik 50 mL, F7E &, #8745 30 min J5 1%
HIZ P, wE sk K 50 mL Fak v b, #7530 min,
A IR 2 URUETR R 12 W HEAT TR, BRI AR
EIZE . I BUR B E & BT 10 mL i, LK
Fi e 2 25, BIAS A S
2.6.2 ANPEHEEIE WOKRWA RS B A FGE &I A JC R K
HHERS) IR T A B E AR L, 137 CHi3R24 h
Je & o
2.6.3 WEILE K ERECE B ZR K 4.0 g, #
“2.6.17 0T ikl A A A A R . BUU2.6.27 R K
i TR LUK VR 3% 3 B2 A 1< 10°A/mL B RV, WA T
A= B B LR L, SR A HEAR IR 43 ) K 3 3 AR 22
5 AR VA M L 0.90 mg/mL BA] B PG bR i W CBH A
HE) K (55 IR IR) 4% 80 L i kEFIRl—F-4e, F 37 K
F% 24 hJe, 0 00 A R A s AR A R R B T AR RN
AT BT 15 1 RO 400 B 36 1 = B AL 224 10 1
TAIFHR > 0.9/ BT 5 PO A B FE T R < 100 9% ) , 25K L3R 6 .
2.7 BEREEMELRSN

DL 14 LB 3% 8 22 25 B FE 5 10 B A AR S P R AR
(DPPH H 33 bR M2 H 3T BR, UL 5) AR
TR E (DL 6) M [N A8 HPLC $i 20 & 33 A7 e T
o B 285, K SPSS 21.0 #44F k4T Pearson AH G 1HE 4y
Bro 25, BE AL ZERE S HPLC FR 8 B i 74
A 185 DPPH A 2L EBR R R IEM£;1.2.3.4.6.7
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F6 UMBERENMREANELER
Tab 6 Antibacterial effect of 14 batches of C. chinen-
sis inflorescence

5 EEEARS AT, WERRNARER ' M, %
sl 221 5515 %
$2 1536 4886 23
$3 1771 4502 35
s4 1315 3458 3
$5 1137 4149 %
6 1163 3304 3l
§7 1379 4540 23
$8 1208 346 9
$9 1205 4820 3
$10 146.1 5516 gl
sl 1069 4967 2
si2 1458 5718 3
$3 1644 5750 2

Sl 1502 402 35
SR H LT RR AR ARG, 5 S 5 R A h ki
B USG5 5 S I G AR XTI TS PR AR A DG . X4
N 102,346 7 S WS LAY Al A7 0 2 B I AR EE T R
DPPH FI [ (14 32 S IR, 5 5 W4 00 17 114 6 7R
INBERCE B AE S BT RR A 0 2 2 SRR PR LR 7
%8,

RT EEAESHAESHENMERERNEXES T

#HR

Tab 7 Correlation analysis result of common peak

with antioxidant effect index of C. chinensis

inflorescence

YR Y, R Z EAANE RN IEROCRBAL, 45581,
1 T3 B2 53 5 Yoren eimss = — (6.568%2.72—7) X ig1+
(1.660%2.72—7) X5, — (8.565x2.72—7) Xy 5+ (3.838 x
2.72—T)X 1 — (1.780x2.72 — 7) X sy 5+ (4.959%x2.72 —
8) X ot (2.211%2.72—T) X 5:+0.989; YV gy mwessmne = —
(5.781x2.72—T7) X s, — (5.246x2.72 — 8) X s, +(8.075 %
2.72—T)X s — (2474 %272 —T) X .+ (1.454%x2.72 —
T)Xues— (2.443%2.72—8) X uys— (7.071x2.72—8) Xy —
0.025; Y ysmuinn = (4.820%2.72—7) Xy +(3.184x2.72—8)
X, — (6.107x2.72 = T) X 5+ (5287272 — 1) X1 —
(9.272x2.72—8) Xuys— (1.751x2.72—8) X s — (5.162
2.72—8) X :+0.523.
2.9 EEREEYXAREWEKIE

73 BT B AEZE R R (455 S1.S3.84.85.89,
S11.S14) , 732 25t YA i B AT I I TR AR DPPH
TR R H S BRI B S X 7 A
mn P AT I T AR A 2.8 30 T [ I R v, BVAS Y 1Y
FRONEL, R I B A T PO 551  d A 20T
att DPPH F HIZEERAE 2 A AR BR A AR
{18 T D0 {55 00 k(L P9 AL X152 25 0.92% ~14.5% , R W]
JIT ST B ASOC BB T T AL AR T ARV E T T
R PR R0 5 A, TR LR 9,

K9 HERELHUXRAWIESER

Tab 9 Spectral-effect correlation validation result of

C. chinensis inflorescence

we DPPH f %fﬁ@’f\? % ‘ A EE%‘J‘%F/*%?S, % \ AR [El(ﬁfi %

e HRFRE TR B HHEE O WBE WA MWEE BN BE AxhRE
w7 DPPH A R B LR Sl e s 2% 46 M 10 N0 B 18

| 0325 0.003 % 4 40 0 55 4% 8% LI

) 071 0115 54 00 s se 4 s 200 % 34 556

3 0451 0376 55 T s a0 s 09 30 25 909
4 0569 0.124 % S5 1% % s 18w B 1
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Tab 8 Correlation analysis result between common
peak with antioxidant effect index of C. chi-

nensis inflorescence

i HERH 5 HERH
I —0.49 5 0.803
2 0391 6 0031
3 —0241 7 =079
4 0378

2.8 EWMXRERHE
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