ANE TR BTE SO L I SRS NS R
KA

IOWURELE BLERERER AN EEASRI P EES AR EEE,
FREI SI81040 RN THEELSRRAAM, K I 5181043 BT BELSER RS
R SIS AT I AT ERTERYHERGLEAZRE, K I 518104)
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H B BH 234N TATORAEE, NERBRRS AT, S E RE MM RAEE, ik &S 103ANE TAY F 48
B A AR &35 (HPLC) 3 & A i, Bt AT AR B 3R Fo A 38 R M 2 R P e F R FHF 1048500 2,2 - B & -(3-
TR S ok -6-FRB% ) — & 2 (ABTS) A 1, 1-= 3R A -2- Z 7 KL X bk (DPPH) B s A A R R AR 2k B T8 R 4k /) (FRAP) 4 45 4%
FRAFEAFE, KA SIMCA 141 AT R EXBRE S AR D R EASAETHL L R, R 103ANE TAHF
A 2RI FIEH R T 0965450 T LIA RIS, SR AMRFOF L) LT RFOF4) FEEF0F6) ILEEFCET) 05
HF(E10) B EFOELLD) TR CE 12) FHEF(E13) BEREF (E14) FFEBH (E23) R KR EEGE24), SN 2L
REF,EFRF EFHF OLEE D HF ML FEL TR AT LR ST AR EZEWFHEZTH A 40725,
1.962.0.214.3.395.0.124.,0.107.0.286.,0.019.0.034,0.067 mg/g., 10 Ak ¥ T Ah 5 6434 42 535 8 A4 85.08%~96.35%., &3k % %
PIERL T, 2UANEAES LR AH ZEML L P ITA RSO EZTEHEYM>, 55 A% 2 .5~7.9,10,13~
21.23.24, G5 AR ARAEE TAMVE TAPF 69 HPLC IR B # A2 M2 7 ik R 1T A AR E S D Ti AL
B AEIEAAE 0 25 ZOR S

KR ANFTANE MBI A A RAER A

Study on fingerprint establishment, content determination, and spectrum-effect relationship of in vitro
antioxidant activity for Bushen ningshen ointment

WANG Li"*, XU Wenhua’, YANG Yang', XIN Lingyi', ZHANG Zhenyi"*, YANG Guangyi"’® (1. Shenzhen
Clinical College of Integrated Chinese and Western Medicine, Guangzhou University of Chinese Medicine,
Guangdong Shenzhen 518104, China; 2. Dept. of Pharmacy, Shenzhen Hospital of Integrated Traditional
Chinese and Western Medicine, Guangdong Shenzhen 518104, China; 3. Dept. of Preventive Treatment of
Disease, Shenzhen Hospital of Integrated Traditional Chinese and Western Medicine, Guangdong Shenzhen
518104, China; 4. Key Laboratory of TCM Clinical Pharmacy, Shenzhen Bao'an Authentic TCM Therapy
Hospital, Guangdong Shenzhen 518104, China)

ABSTRACT OBJECTIVE To establish the fingerprint of Bushen ningshen ointment, determine the contents of its major
constituents, and investigate its in vitro antioxidant activity. METHODS High performance liquid chromatography (HPLC)
fingerprints of 10 batches of Bushen ningshen ointment were established. Similarity evaluation and identification of common peaks
were subsequently performed. The contents of 10 components such as salidroside were determined using the same HPLC method.
Using the scavenging rates against 2, 2’-azino bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and 1, 1-diphenyl-2-
picrylhydrazyl (DPPH) radicals, as well as ferric ion reducing antioxidant power (FRAP) as indicators, the anti-oxidant activity of
the ointment was evaluated; grey relational analysis and partial least squares regression were conducted using SIMCA 14.1 software
to establish the spectrum-effect relationship. RESULTS The fingerprint chromatogram of 10 batches of Bushen ningshen ointment
contained 24 common peaks, with similarity values all

AEETB JHRE T B2 R 2RI H (No.20251335) 5 T
YT “BEy7 4R =2 TR W H (No.SZZYSM202106009) ; IRYINH 5247
X FP I 211 R BIFSE % 391 (N0.2023ZY YLCZX-14) s IRHI T dh Pg EE 45 &
152 5 g N RHIFAE (No. Y T-2023-108)

exceeding 0.96. Eleven peaks were identified as adenosine
(peak 1) , salidroside (peak 4) , morroniside (peak 6) ,
catechin (peak 7), paeoniflorin (peak 10) , spinosin (peak

* E—EE WA . BRI 25 oA S T 2 B A
E-mail : wlil743@163.com

# BIEVEE 20 A S0 . BFSE ) R 2 R
2503h J124RF5E . E-mail : 13971908298@163.com
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11) , ferulic acid (peak 12) , isoquercitrin (peak 13) ,
verbascoside (peak 14) , paeonol (peak 23) , and emodin
(peak 24). Content determination results showed that the
average contents of salidroside, morroniside, catechin, paeoniflorin,
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spinosin, ferulic acid, isoquercitrin, verbascoside, paeonol, and emodin were 0.725, 1.962, 0.214, 3.395, 0.124, 0.107, 0.286,

0.019, 0.034 and 0.067 mg/g, respectively. The antioxidant potency composite index (APC) for the 10 batches ranged from

85.08% to 96.35%. Spectrum-effect relationship analysis indicated that all 24 common peaks were positively correlated with the

antioxidant capacity. Seventeen peaks had variable importance in projection values >1, specitically peaks 2, 5, 6, 7, 9, 10, 13-
21, 23, and 24. CONCLUSIONS This study successfully established the HPLC fingerprint and content determination method for
Bushen ningshen ointment. The compounds represented by the 17 common peaks such as morroniside may be the active components

contributing to its antioxidant effects.

KEYWORDS Bushen ningshen ointment; fingerprint; spectrum-effect relationship; antioxidant activity; content determination

A TR AR DRI T P PY BE 45 5 B Bt i A
TR SO A 12 0 A e PR 22 36 7 ) 45 T8, 12275 Hh
BN B N R v R R E
e ARAH e 147 45 16 IRZ5 R 4R, BAT EBIANE IR0
FIE LI W PR 22 TR YT B AN AL L kR K AT
R IR 2 B AT, TR o

I T AR A BAT R B v (S = 201 R
WRLR A R TR T R R 2 Ay 2 Ay
PR P [7) S BB AAY 7580, R MC BRA Y ot fat b v v LA 4 T e
WM T R ORI A . 205 RIS R B BT R |
JLZRER  HFT R R BIATEGH P F Bl S B H 64 0
T BEMAREE L5 DR R T B R
PAR 2R B4 #h e o 73 IR A5 1, BT R A PR
o PR 22 R O I D RE AR TR T AR
B, ST D SO R M 174 B B B A LR 2 — IRk
MR 2> S EOR ™ A= B AT PR A R T 22 0 B IR Y
(FERIN KR SN RS R R SR AR € 3 A )
KIS SR, BT BT I 2 TR AR TR — o B AR SN
SR, B 2 X0 52 T 1 ) A AT SR A A S L o
Bl RGP AT, X AT RE FECR R UCRE Sl 5 i i
gy, TSN Y 7 R RS P , B 2 A7 v 24 I 42 il o
IR 2SRRI R B AL

TR SCETE REAE PRIL T ASUE TR 5 — Bk Ry [, BE
AN A B 14 SR R , SLRE DA 2455 B i o i {1
PSR TR B R G T T 2y TR 2 )
ZAL S BRI AT A R 2 RO BT IR
SR 73 B A f5e /N 3 [l U3 73 A m] SRR o 24 4k 5 il
I35 2RI R S, S B L R 2R R 2 G TR .
T, AT IR L T AN E TR R ROR A
(HPLO) f4 [3% , Jf Ak T 4NE T h 05tk
HAE 10 ALY & i R 2, 27 - R - (3- LRI g
WRIRK-6- TR ) — 24k (ABTS) |1, 1- — 4HE-2- = A B R
(DPPH) £k B T8 S RE J1 (FRAP) VA E HARS M A AL
I 5 (0 IR FEE 0 A -5 e/ — 3R 1] 1 A
HYCRAEYERY , BT R AR E S THRE S %

1 #F#
1.1 EEUEE

A5 T 3 EALAR A 2695 Y HPLC {3 (38
Waters 2\ 7 ) , BioTek Synergy HTX % Z2 Wy e B AR (35
Agilent 23 7)) ,MS105 #7573 Z — ML F 43 KoF-
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JST03C 4 J7 4y 2 — W1, F 43 B KA (36 [E Mettler Toledo
I F)) , DA BB S S Ve A (R 56 TRl e D 1
HHRAF])

1.2 Z@m5iF

Xt B BT (HE S JOSHB173656) | B i 1 (it =
M141B209606) . Z1 5 K 1 (L5 PO1AIL67130) JLATE
(#L5 0131Y228437) | FIZ4 i (k5 G13S11L124423) |
ATE5F (415 M22HB179898) . K # 2 (L5 YY90044)
Hr Bz v 2 (it 5 A311B224722) | S M (it B
Y24J11H119521) \ BEAEKE T (L5 Z28S11X125952) |
PRz 3 (415 N22H8201956 ) K 4 4= R E(41t5- S13016) |
2,4,6-=MEREIE = RIAER (TPTZ) (L5 S30632) 3414 H
R A R BR A FD L 21 ¥ K T 98%; ABTS
(#it5 C15283881) .DPPH (4t 5 C15568523) i %A 1L 4
fif (415 C15283881) .FeSO.* TH.O (5 MFCD00149719) .
W R £h 2% wh i (PBS) (#tt5- P787575) . FeCl i ¥k (4t =
MFCD00011005) ¥4 [ | 2 s bR AE AL B2 A BR 2
Al O R R g el il 4ok b gt oK
Ak,

MBI (HIE5- 20240124, 20230912, 20240116,
20240515, 20240229, 20231113, 20240416, 20231221,
20231227,20240923, 455 S1~S10; 1 g A 24 F1K A 6.6
g) RYIT R PG R 45 A BB b 245 5 A il
2 AEEHER
2.1 #NETHEIEYEENEL
2.1.1  EgEFEMG

DA xBridge® Cis(250 mm X 4.6 mm,5 wm) A G,
PLZNE (A)-0.2% W FR VA W (B) S It sh AR R 47 6 15 1k 1t
(0~5 min, 5%A—10%A; 5~10 min, 10%A—13%A ;
10~15 min, 13%A—15%A ; 15~20 min, 15%A ; 20~25
min, 15%A—20%A ; 25~40 min, 20%A—28%A ; 40~45
min, 28%A—30%A ; 45~50 min, 30%A—50%A ; 50~55
min, 50%A—65%A ; 55~60 min, 65%A—95%A ; 60~70
min, 95%A.) ; 7t 4 0.6 mL/min; 35~ 30 °C ; ¥l i
K2R 230 nm; AR 10 wL.

2.1.2 MBS R A

RN B A B RE S 0.5 g, B T THREEE B, A
FEE 20 mL, #8775 30 min, Y240, F PSRN R T, 260,22
wm JERRYE T, B IEW , R15 .
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2.1.3 AN R AR A T A
KPR L5 KT S LA R AT
VEER PTELRR SR T B EAERET PHR  KEER
PR T BRSS9 E T 10 mL &5, 0 i R
25, A A B — X BRI A8 R o I AR A PR — X R
FWE T 5 mL AR, I e A R
43 TV R 43 5 Sk 73.080 . 164.552 . 40.868 . 97.120
21.456., 16.856., 31.616. 24.160. 8.442. 16.884 . 27.456
pg/mL AR A5 % HR i
2.1.4 K% R

2,127 N SR (G S1) L 382,117 T
O SRR E 6 I, DALL S R AT A S I, 15
B4 AT WEAR X (R B8 B[] 9 RSD 2/NF 0.34% (n=6) ,
A T AL RSD 241/ TF 2.56% (n=16) , F B ARG 2
B R
2.1.5  FuE e

2,127 NSRS (o S1) L il FEIR T
FCE 0.2.4.8.,12.,24 hEHZ“2.1.17 0 R {0 15% 44 AL
FE o VAR RAT S MG 1551 45 A I AR X0 B3 fisf ]
B RSD #J/NF 0.40% (n="6) , M X [T AL RSD 4/ F
2.92% (n=06) , R FE S WAE = I T CE 24 h NERE
PRI
2.1.6 HEEMHAEK

BURE S (5 ST, #22.1.27 100 R 7 il a5 kit
VAR, A 6 0, F 2. I gk A R bR . LALT
SR AT NS BRI 1530 45 O I AH X O BE B[R] 1) RSD 2
/NF0.18% (n=6) , AH X U6 1 FX A9 RSD 4/ F 2.62%
(n=6), RIFITEELE MR
2.1.7  HPLC {88 & %89 4=

He2.1.27 w5 W (4R 5 S1~S10) , 4%
“2.1.17 IR AR SRR E |, R (2 B s s E
TR BN 22 48 (2012 JR) )X 10 HHERE i 1 36 8 & i
AT T LA S1 M2 BRI i CRERLURE B i ), 14 8 B ]
% 8 B4 0.1 min, R HBMEEL , &2 SR IE)E 155
HPLC & Jin$5 K3 Fx) BFg 8BS R, S5 WoR, 10
HEFE A AT 24 A0 0 25 ILIE 1,

1300

1213 [ 1f
1200 . _ / 17
3 Y . 6 18
1100 3 /j‘i’i iw,,ff,_ij} N /1,6 l/

1000
900 ]
800 1

S/mV

700
600
500
400 3
300 3
200
100 3
0

f&

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
A [H] /min

E1 10#tHE#EmE HPLC &MisalBiEFn3tBis sl EiE R

2.1.8  HMLUEEH
R CHp 2 (0% 48 80 B 3 A L PR &R 42 (2012
RO )X 10 HHERE il B 48 S0 EE AT AL EE DM . 45 SR

TEZED; 202545 36 4 141

7N, 10 AR 5 55 5 BE 8 20 B 5 R A9 A ABLEE Ry 0.961~
0.995 , 2 B i (1 2 4 1 22 /N
2.1.9 HHERFTIA

He2.1.37 00 R R A RS IA, 42 2. L1 I gk
ZRAFUERENE S g P, 2 5 0 BEFR SURE R X,
FEFEINH LLAS Ay, 43 500 o A (g 1) 20 5 R4 (0
4) B (5 6) JLZRE (16 7) AT (18 10) Iz it
(U 11) BT AR (05 12) St e (5 13) B RE AL
A (g 14) FF 2 By (6 23) Ko KB (1§ 24) , 45
L 2,

1.10

1.00 23
0.90 7 1213
o e

5060 | 1’ T 10 "‘14 1‘ k

<0.50 1 I \‘w, AW L RAXm
0.40 . i AR
0.30 ! 13
0.20 \ i 4 A 1 ) i
0.10 || PONY VA P 23 | 24 X5

0 L Jlxﬁ,J A . | R PN G e - i [JH%J[?,I

T T T T T T
0 7.00 14.00 21.00 28.00 35.00 42.00 49.00 56.00 63.00
t/min

L RT3 4 05 RT3 6 B0 1T 3 T LR 3 10 AT T 5 11 B i iy
F 512 BTBIR ; 13 SR 5 14 BAEAENEH 23 PRz s 24 KIE &
B2 REXBEMABZEINXTEISSEE RA HPLC &

22 HETHEFSIERRIHSENE
2.2.1 EEFM

AR 2.1.17 50,
2.2.2  TRANE SR

KB PR LR R B LA R AT
WA PTELER AR T B ESTIERETT SE R R B R X
JENh IS i, 422,137 T 5 ik i A A B — X R A
Wo W ERA X I AWGERE, 8T o mL A E
A, T H A 19 R S o T R R A B
73.080.164.552 .40.868 .194.240 .21.456 .16.856 .31.616 .
3.624.8.442 ,16.884 pg/mL AR A% A S
2.2.3 LA A
il ik F “2.1.27 5,
H“2.2.27 T IR A X BB S AT, Y s 0 T
19204 B 1 RINVPRHETE I o B LR 45 1053 19 R A
WEVS R I “2.2.27 T N IR A N IR SIS, #62.2. 17T F €2
TEA I AE | LAAS W53 B e VR B (o) R R Al s DT
) YA BRI TER MR, G55 L3R 1,

xRl AEXEZI0IMHSHERFRESEKEEE

2.2.4

FElA Y ] Eyg r SR (pgiL)
RN y=1060120-7883.9 09%97 2284~73.080
Gk y=19713.4x-27 796.4 09993 5.142~164.55
K% y= 45404 = 171004 0999 6 1.277~40.868
Ajditf y=21099.9x=77 1654 09995 6.070~194.240
L y=26303.7—59284 09997 0671~21.456
IR y=47396.7x—89254 09995 0.527~16.856
i 1 =26 041378453 0.9% 6 0988~31.616
EETRHY y=30905.4x—3 2549 09998 0.113~3.624
P y=65933.61—7 4245 09996 0.264~8.442
JNE y=37533.06+15 5373 09997 0.528~16.884
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2.2.5 AL

B2.2.37 W~ U W (G5 S1) , #2°2.2. 173
S S E SR 2 6 UK, 0T AL, 25 SRR, 41
FeR AR 104 o AR A RSD ¥/ F 1.93%(n=6) ,
T EAE 2 B R AT
2.2.6 FEMIALRE

He2.2.37 3 MR IR (a5 S1) 43l TEIR T
FUE0.2.4.8.12.24 hIHE“2.2.17 300 F (6 33% 44 R
FE iR, 25 IR R 05 RS 10 A 0 T
U RSD ¥/NTF 2.72% (n=6) , IR SIATRAE E T
HUE 24 h NARUEME R4S
2.2.7 HEMHRK

HURE S (95 ST, #822.2.37 T R 5 e il 45 kit
PRV, AL 6 1y, 442,217 R A% SRR A2 L e
WET BRI i 2t o i . S5 R R AR KT 5
10 B RSD 34/ T 2.44% (n=6) , 3R I J7 i
BYERLT
2.2.8  JNEEENICRIA L

HE N F SRR A (G5 S1) 24 1.00 g, M6 43, 4351
T 25 153 e AH 25 00 B — X BRI TR (AT 241
VE T ELs KT M LA R BT RA R PTAR AR |
PR B | B S AR AT R B ER VR B 4y il Oy 3.198
1.863. 0.704 . 0.270 0.204, 0.120, 0.103, 0.032, 0.019,
0.060 mg/mL) , 4% “2.2.37 T J7 32 il 48 3l i VS U, 4
“2.2.17 T G AR A EREIN R | 1 SR 0 TE FR T AR A
s, Z5 IR 20 R A 10 0 124 i e
K A 98.57%~101.50% ,RSD ¥J/NF 1.98% (n=6) , &
W 7 VA MERR T RS
229 FEIE

B TOFERE S, $22.2.37 50 F 5 s A5 bl S A
PR 2.2 17500 LS A RN E | 10 e T AR AR 4
B TSR A i, BRI S 2 9k, O 3491
N2,
2 OMHERPISTREFIONEIHNESENELE

R(n=2,mg/g)
B ORRE B OLRE VA MR WRR SEET TRESE AR kB2
S 0704 1863 0204 3198 0120 0103 0270 0019 0032 0.060
82 0727 1872 0208 3166 0111 0105 0277 0018 0.032 0059
S3 0685 1937 0209 3359 0131 0002 0279 0019 0033 0071

1.
1.

4 0.683 943 0210 3366 0132 0104 0280  0.020  0.033 0071
85 0607 1716 0186 3259 016 0092 02499 0017 0030 0064
S6 0658 1868 0203 3237 0022 0103 0270 0.019  0.032 006l
§7 08260 2145 0236 3639 0022 016 0317 0019 0037 0070
S8 07122000 0216 3469  0.134 07 0289 0020 0034 0073
9 0734 1881 0209 3184 0.109 05 0278 0019 0032 0.060
SI0 0910 2394 0261 4070 0145 290350 0023 0040 0079

FHE 0725 192 0214 3395 014 07 0286 0019 0034 0067

2.3 HNSTHENEIMIELFEENE
2.3.1  ABTS H HFHIEFRRN 2

Fi B FRIAE A E 12.50 mg, 1 60% £ B8 7 v it
IFEZRZE 10 mL(HJE 4 5.0 mmol/L) , F-FH 60% £ Bk
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B A9 3R 435314 0.1,0.2.,0.3,0.4,0.6.,0.8 . 1.0 mmol/L
B 4E A R E AR EV TR . Bt S0 fb A FTLZE K (139,
VIV)IRE] SR A BUPBS \ABTS FIIER A(152:10:8,
VIVIV)IRS) ASEW B, BT ALl F PBS(1:9, V/V)
TRAT AR Co B 2.2.37 100 A4t Sl VT [ FH 60% HP i
T e 2 M B 9 (25 +0.5) mg/mL]10 wL A B 170
pL FA W C 20 pL, IR 5], #8296 Sl fL Ak T, 1 S S 56
2H o BURE M R 1 4k R EAR R T 10 ul & 96 i fL
e, AR B 170 WL FVA W C 20 WL, IR4) 75 MR
AEMZRA] . LRV i34 % IR B G B 6 min )5 , R
FRAL T 414 nm PRI RO CEEE . B4R E 3T
TT4lo DAZEA 2R EARVE IR B R AL bR (x) RGBS
AL AR () £5 2] 115 5 B2 R y=—1.692 3x+1.902 8 (r=
0.999 6), /AT ABTS A H 374 % . ABTS A
%f%%%I(AA,“,1—b)+a><f+ﬂV(AAm:#ZI—<E<J¥ﬂJﬂﬁ
FEREAE ;b AR M 2R S 5 @« AR T ZR I RER £ BEA
PRSI 2R 22 F AR BEASE50s m a5V FEASIAA
U)o S5 R, L0 LR S BT T BR ABTS H H 5L
g7, Hor S2 AR S PR 1 i . A5 R 3,
x3 10#tHFESMRELNEL R (n=3, mmol/g)

&5 ABTS FI LT DPPH f{ TR FRAP

sl 3017842657 3156243301 1360743963
s 3421046273 2988246210 4329742199
8 3206745417 28,901 +3.965 14535+175
st 303404544 27,501 6699 4113640755
$ 3076842242 U 4118 44,845 +0.807
s6 280144383 26,101 3334 4703545309
NI 3297146803 3198242926 4813484
s 3084743305 27921 0,642 183663035
89 2947027 33382410846 47,056+ 2360
s10 315164059 33102410574 4736141518

2.3.2 DPPH [ Hh 3G BRI

B PRIAE A E 31.29 mg, /I 60% T8 75 45 il
FEEZEZE 10 mL (W 12.5 mmol/L) , TR IC/K 2. B
Bt 193 BE 435114 0.025.,0.050,0.062 5.0.075.,0.087 5.,
0.100 mmol/L #Y 4 £ 3R E bR fE¥F W . FREL DPPH 0.10
mg, B AT, INJG/K L 1 mL, #8755, A0 G
JKZEE1] mL, #7575 DPPH TAEW . H(“2.2.37 3 T fit
AR, FH 80% H A B, 79 21 T Bk 5 R 25 mg/mL
PRI . AR 80 L . Jo/K £ FE 100 wL, iR &, 1E
Xt BEL . BUAEIU 80 wL .DPPH T4E¥ 100 uL, i
) AERFESL AL . BUR TR MR B 1) 4 25 2R E bR vfE IR T 80
pL .DPPH T/EW 100 pL VA A bkl bk
VRVR YY) 2R E R 10 min 5, R AR T 525 nm
BARARM WO RS . AR E 3 FATL, AR
E bR VA TR B MR AR b () IO S DA AR B () 753
8] )59 75 K y=0.004 6x—0.012 4(r=0.994 2) . AR

1% DPPH H i F£ 1§ BR % . DPPH H Ha%%%[&%%z%x
(AAm—b)+%(AA525:#Zliﬂﬁqzi’%%ﬁ‘ﬁ&?ﬁ;b:ﬁ?&ﬁﬂ
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LB 5 a: AR UE MR AR s m B VL FEAS AR
BO o S5 BoR, 10 LA 5 34 HA W5 B% DPPH H H 21
BE T, Foh SORE SEBRAE S . 25 R 3,
2.3.3  FRAPWIlE

5 %% FR B FeSO, - TH.O 27.80 mg, /Il XL 7% 7K ¥ i -
EAE 10 mL (R 4 100 mmol/L) , FF X% K 7 B
530 JE 435124 0.3.0.6.0.9.1.2.1.8.2.1.2.5 mmol/L i}
FeSO,* TH.O FRiEIR W . W PBS \ TPTZ ¥ i Fll FeCl, I W
(10:1:1,v/v/V) ,IR%), 74 FRAP TAEH . B 223" F
HER S, 110,01 mmol/L PBS 5 B , 15 5T F vk By 25
mg/mL [ RE I o HUFF DU 5 wL . FRAP T./E¥K 180
L IBG MR RHEL L . BORIRIVR FEE ) FeSO. - TH.O AiifE
W 5 WL FRAP TAEW 180 wL, IR A&, VE M br i ith &
H., BB A 96 AL B, T 37 °CHEE 5
min, % FHEFFR T 593 nm P KA 6 R, AR
PEE 3 TATFL o Lh FeSO.+ 7 HO FREvas vk 5 h ik Al
i Qo) OERE A AARAR () 753 E a1 585 p=0.303 04x+
0.001(r=0.999 3), #%/A=iTH FRAP: FRAP= (Ads—
b) FaXf o AMsos: FEAR BB BEAE ; b prifEth 26
HIRREE 5 a: ARdE M2 AR R I ARSI R Z T Y
TR AT E; con: FRMFEAS B OV ) o S5 B, 1O LA
mn B A FRAP, Hrp S AE L BT A AL BE J1 ik o 4521
W23,
234 PrEAE LR AT BT

PRUAS R AR S0 S AR R4 2R s B AN (] e 4R A AL
il , B — AR AR A LA ZE B PR AR S BT R RR T oA
WF5E 2% SCHR[9], MR 352 3 B 2 45 50, LA S8k %
P 25 4 +8 %4 (antioxidant potency composite index, APC)
TS ANE T B bR bR 1 iR AR : APC=1%
J7 15 W A% T 30 5 e KAB X 100% , V- 34 25 5 45
%t = (ABTS-APC+DPPH-APC+FRAP-APC)/3, UL ¥ 15
CRETRE > T0% FornPrE LRe 1R, 2R (ER B
7, TOHERE i P Y 27548 80Ch 85.08%~96.35% , % 1]
LOHEAE S B AT B P AL RE T o

Fz4 10#HHEBAIAPC(%)

5 ABTS-APC DPPH-APC FRAP-APC AR
sl 88.06 9455 90.16 90.92
s 100.00 8932 8952 9301
83 03,57 8658 92.08 90.74
s4 9437 838 85.05 8127
) 89.78 M 0N 85.08
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