PEBBERFEIMELULERIHARE MBS ENE
K, RAE, MkE, T5M, BF, IS RISz, MM 450001)

WE.BE AR P8P (Actinidia chinensis Planch. ) 3 F 3 B AL 7& M ERAL 6940 5 R 0 B 3 L BRI AT IR I BB BR &%
M E ik, ik RN AB -8 B K FUR MM IS LI AL & 3% Ao A8 & SUR AR & 3% 35 3 (UPLC-MS/MS) 45 % # &, 3% 75 %
SRR IERATRLIR M FEAT 2 B 4L, 2 S o 69 ZAL MR 5 B Fe (NMR 550k 18 22 05 ok 58 45 M 5 51 VA I 2088 4 =3 IR &, 1) JF)
BN o R AT R R AATIRI A R AT R RS E N T, R MEBENAFERFL T2 BFH LR T 12 Meb s, &
R ABILERR(1),F3E8m(2), THERG),BILER(4) 3, 4-ZH A ELE(5), S mMEE(6) 4,4- 242K = FE T8 (7),
FEBR(8), M (9),3-LHAL T A A-FAAE TR FE (10),bis (4-methoxyphenyl) methane (11) A= ook B2 F &5 (12) ,
BT R T B BRA B oM EREA A 1.6~16 pg- mL™' =254 % y=0.087 8x +0.045 8, =0.999 3, -+ 5
WK F A4 99.36% ,RSD 2y 2. 869 8% ; MR MEMAT B IZ B0 EBBR &2 4 6. 61% ,E R AL e S BB &-F 4 42.46% . Gk b
M5 ~T,10 ~12 ¥ 4 B RNZALSD 7 5 BAFE] R A W, FRIRAAT TR E MRS T2 h B i RS, 23 8 5 ik
YERAE , AT, T A T HBEMAF R T SR BRI FN E

KR BRRAAT ; S BAACE R4 s UPLC-MS/MS; 4 B % 2 S B R &%
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Antioxidant Chemical Composition and Determination of Total Content of Phenolic Acid in Seeds of Actin-

idia chinensis Planch

ZHANG Shan, SONG Le-yuan, CHEN Lin-yu, WANG Yun-yu, SHANG Chong, BI Yue-feng " ( School of Pharmacy,
Zhengzhou University, Zhengzhou 450001, China)

ABSTRACT ;: OBJECTIVE To study the chemical constituents of the antioxidant active sites and establish the determination method
of the total content of phenolic acid in Actinidia chinensis Planch. seeds. METHODS AB - 8 macroporous adsorption resin, silica
gel and ultra performance liquid chromatography-mass spectrometry ( UPLC-MS/MS) were used to separate and purify the compounds,
and the compounds were identified according to the properties and spectral data of the compounds. The total content of phenolic acid
was determined by the spectrophotometry. To establish a method for determination of total content of phenolic acid using ferulic acid as
a positive control and ferric chloride-potassium ferricyanide solution as a color developer and methodological investigation was carried
out. RESULTS Twelve compounds were isolated and identified from the active parts of Actinidia chinensis Planch. seeds, which were
protocatechuic acid (1), vanillic acid (2), syringic acid (3), protocatechuic aldehyde (4), 3,4-dihydroxyace to phenone. ethyl ke-
tone (5), dihydroconiferyl alcohol (6), 4, 4-dihydroxydiphenylmethane (7), shikimic acid (8) , ferulic acid (9) , 3-acetoxymethyl-
4-methoxy methyl benzoate (10) , bis(4-methoxyphenyl) methane (11), and methyl caffeate (12). The total content of phenolic acid
in kiwifruit seeds was determined by ultraviolet spectrophotometry. The linear range of the method was 1. 6 — 16 pg - mL™". The regres-
sion equation is ¥ =0. 087 8x +0. 045 8, r* =0.999 3, the average recovery is 99. 36% , and the RSD is 2. 869 9% . The total content
of phenolic acid in the total extract was 6. 61% , and the active site was 42.46% . The total content of phenolic acid in the active site
is about 7 times that of the total extract. It can be seen from the results that the extraction process can effectively enrich the phenolic
acid compounds. CONCLUSION Compounds 5 —7 and 10 — 12 are isolated from the plant for the first time. The determination
method of total content of phenolic acid is simple, fast, stable and reproducible ,which provides a scientific basis for the systematic study
of phenolic acid compounds in kiwifruit seeds.

KEY WORDS: Kiwi Seed; antioxidant chemical constituent UPLC-MS/MS; separation; identification; phenolic acid; total content

ARSI (Actinidia chinensis Planch. ) XFRN ¥y, 250 A0 T BT BRVU AR SF 0 IX o B BLF
M JHERLSE AR B IR R 2 AR A R AR Dy P AR BRIk TR AR T, SRR 1, W RE , B

EEEN SR, WL BT KR IS BRI R B BRSUTT R AR ZG A S R IR R TR
K Tel:13939091607  E-mail: 2000byf@ sina. com
- 1653 -

i E 2525 4R 2019 4F 10 F 56 54 3555 20 1Y Chin Pharm J, 2019 October, Vol. 54 No. 20



WA, BRfERk Ak ar 25 1, A By HORPETE iR
FR H, B 3 A A e S PR A R Y
DAk Bt R AR ML 50 Tl i 24, R i
BB AE S TR G R 5. A BRI, AR
Rk s SRR HE B Sk e, a5 H
B A HLER WS 2 W . IR B 2
FEUEHT, BB RFE & 2R AR 75 2 B IR AN
FURGITER , orf o0 BRI 75 2t v 3 63% 7 5 kA b
FFELA B I A 410 ) /D Al 5 2R 02 I VR O 7%
PE DR P A B S0P SN B0 AR A Kbt b e S5 A
FIW Rl BT & AN R

PR A WA AT T 3 L 2P
A PR T S AF 5, 45 2036 M 67 KWS-B, 2k H
DPPH 751 ABTS 002 [ H 5L 5 BR %, L 1C,, 43 3]
J316.251 2 F#18.563 3 wg - mL™" ( FHEXT IR R 4EE
Z C,IC, 4350 2.698 3 F12.334 8 pg - mL™")
ARSI F IS PR A U B S R e AT
MERSE, BB %E 17 12 MeE W, 400 5L
RIR(L) ,FEER(2), THIR(3) ,JE LA (4) ,3,
4-TRIR T (S) , ZEMEE(6) ,4,4- R
RHLE(T)  FFHEIR (8) , BTERIR (9) ,3-L Mt A H
FeA-F B IKH R FEE (10) , bis (4-methoxyphe-
nyl) methane (11) FIMERR G (12) . Hofba9)
5~7,10 ~12 B E IR ZAE Y or g5 3. 983
BRI , RS Y A W BhT s A TE v, PR
MR RRFF KWS-B #5074 25153 2| 2B IR 2R 1L &
Yy, b S T DB ERER A S X BR S Y B R
DZE T30 W ST AR B — 25 L R
L ERT SRt TR

1 s

Dionex UltiMate 3000 #8 /= %0 AH (4 7% (£ H
Dionex /3 1)) ; Thermo Fisher Q Exactive™ 2H 45 7 Iy
24 #F Orbitrap Jii %1% ( 3% [E Thermo Fisher /3 %)) ;
Bruker Avance DPX —400 #% i 2R 1Y (12 [E Bruker
oH]) R TS 2 R i I (7 & 1AL L
J7) s AB =8 RALWE BB AR ( R HERE T R 5 56 9h-
ARG RE T UV - 2550 ( HAS B HE A A ) 5 8RO
A Crg MR aaGR) ) s &R (R %
FIT7) 5 3R U P AR 2210 ) 5+ e B IR 4
(SDS, KEET KRB ) 5 BB AR (v [ 25 2B 1)
il A A W SEBE ) 5 PN R R Oy €535 4, v i)
S e

BRAp kR F I 0T e P e , 28 K8 N R A 0 I
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BB B AERE R AR AR SR A (Ac-
tinidia chinensis Planch. ) T fp 7, B SARLE T8
IR 252 B AT o

2 RS BEENERE
2.1 REBAH

PRIBUHAEGRBBERT S ke, A 10 A i A FR )
BT5% LB HA WA I 3 K, B I 0 R, Wk
AT DEEE . XERE SN A LR L TE-
PRFRITEL 95 % £ bk FE AL, 15 2 A i kA &
MR L R-TRFR 5381 95% £ BERRA ( RPE &R KWS-
B) FUKFRAE o HOE P FR 7 KWS-B 40 g, |+ AB -8
RALE BAAT 3, H -k A6 B (0,10% ,20% ,30%
40% ,50% ,60% ,80% ) Y, 155 8 MEA Fr 1 ~
8, Horb Fr I Z8fE At (3 A vl k- £ R £ TiR-H
M2 (20: 10:0. 1) VE Bk R 24T vE L, 15 24k 59 1
(17.2 mg) FELE 9(1.5 mg) ;Fr 3 ZRERH: %
FHA M EE- £ TR CTR-HT IR (82 6: 0. 1) Ay ke it 5] i
Foet A3 a% 2(1.3 mg) A5G 3(2.3 mg)
LS 12(2. 1 mg) ;Fr 4 SREH @15 H & H
Jot- F - FH R (30 120 1) A Sy v JBd 700 2R 47 e ., 75
FMEAY 4(10.6 mg) ;Fr 5 Zr A A% H & H
Jot- F - FH R (30 120 1) A Sk JBd 700 2R 47 e ., 75
FMEEY 5(0.4 mg) LAY 10(3.1 mg) FIfL G
11(4.8 mg) ;Fr 6 Z8fE AT A5 H Z & Ie-2 1R
SR (8: 1) F 2 vk i 70 FE AT BRI, 15 Bk 5 ) 6
(2.1 mg) MALA Y 8(3.5 mg) ;Fr 8 ZAEIAH A
T A BE- R SR (10 1) AR Sk e B 550 2k 47
VML, R A 7(21.2 mg) . Ho ka1 ~
7 53 0l 38 I A R B AT A B Y
8 ~ 12, F| ] UPLC-MS/MS 2 & FH 3 Ak 1 5T\ %) #E
an AT T A SR .
2.2 HmkE

B 1 IRE R R, ek Il 2 A A TR TR 19
WA A, SRz & Y & A R = SRR
PRBR €5 0 5 €, 38 AL A & A By 23k H-
NMR(C,D,0,400 MHz)§:7.53(1H,d,J =2.0 Hz,
H-2),7.48 (1H, dd,J =8.0,2.0 Hz, H-6),6.90
(1IH,d,J =8.0 Hz, H-5) ,” C-NMR ( C; D, O, 100
MHz) §:167.7(C-7),150.7 (C4),145.6 (C-3),
123.6(C-6),123.1(C-1),117.5(C2),115.7 (C-
5) &g bk 7.53(1H,d,J =2.0 Hz,H-2) ,
7.48(1H,dd,J=8.0,2.0 Hz,H-6) ,6.90(1H,d,J =
8.0 Hz,H-5) # s{— SR ) ABX {45 R 45, #EN
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B YRR ER 3 AR F{E5,6 167.7(C-
TINLTAR , 387 hy s W v - KA %, BV AR BE 0k, ik
AL EIF% 150. 7(C4) ,145. 6 (C-3) 2 5 HAH
HER(ES,123.6(C-6),123.1(C-1),117.5(C-2),
115.7(C-5) AR50 bk, FiR%HE 5 3CHk[4 ]
FEAR 34, H 50 RS0 HR R — B, BT A A
W1 R ILZEIR

AW 2 FVERR GRS 2 MR A TR 5 5
Y, iz b & W & A R =S AL BR-Em Ak
BN IR 0, BN IZ AL A A B 25 H-NMR
(acetone-dg ,400 MHz)§.:7.59 (1H,dd,J =8.0,2.0
Hz,H-6),7.57(1H,d,J =2.0 Hz,H2),6.91 (1H,
d,J=8.0 Hz,H-5),3.91(3H,s,H-OCH,) ., " C-NMR
(acetone-dg, 100 MHz) &:167.5(— COOH), 152.1
(C4),148.1(C3),124.9(C-6),122.9(C-1),
115.5(C-5),113.5(C-2),56.3(— OCH,) , & i
A% 7.59(1H,dd, J =8.0,2.0 Hz,H-6) ,7.57
(1H,d,J=2.0 Hz,H-2) ,6.91(1H,d,/J=8.0 Hz,H-
5), BRI ABX & RS0, HEI N 83 B 3 A
Ji 55 ,3. 91(3H, s, H-OCH, ) 4] Jy HY 40k | )
AT AE S, BRI FICHEDN % 4, 167.5
A, 152.1,148. 1 S 5 EAHEM(F 5 ,56.3
H ki 5 A% AR AR IA ik, iR 5
BRLS i HA —F, H A PRUE S IR RAE—2L, i
HEWT L 5 2 HEHRIR .

A 3 R v €8 A, A v J2 Al R R TR T
WA M, b G W & AR A = bR
TR0 5 5 0 W £, 3278 AL A 4 & A B R 3t H-
NMR( C,D, 0,400 MHz)8:7.33 (2H,s, H2, H-6),
3.89(6H,s,H-OCH,) ,*C-NMR( C;D,0,100 MHz) ,
167.5(C-COOH ), 148.4 (C-3,C-5),141.6 (C4)
121.5(C-1),108.2(C-2,C-6),56.7 ( C-OCH,) , &
iR 7. 33 S g U 2 DAL R
ACE W) o HATX R 45 R B AR A U AR A A
% 3. 89 Jy Bl 6 AR RIS B 2 A HT AR
WX FREE Y, bR Bt 5 SCHk [ 6 ] 4l He A —
B, H S hm o S X R OR A — B diE T L & 3
HTEMR

G 4 IR A2 b, A S JE AR TR TR I
A, BN & A R AL = SRR UL B
Wt JR LA A WA 259 5. H-NMR ( CD, 0D,
400 MHz)§:9.69(1H,s,H-CHO) ,7.35 ~7.28 (2H,
m,H2 H-6),6.91(1H,d,J=7.8 Hz,H-5) , A %1k
FALFE R 9. 69 AbAy I AL TR SR TR R A,
T 255 75 2019 4 10 155 54 555 20 1)

PRI V5L 13 W S 0 Sy 2k, 4 000 Ay i R 5 5 s o i %
MORAE S5 AR E S — 2, 28 B rad, Bk a5 3
R 7 J I A — 3, MOHERT L 59 4 R LS T .

B S IR R AR, ek Kl 2 A A TR TR 1
A B, GO 5 R = S AR AL
oA PR ZY B R BT, ESI-MS m/z:
153 [M +H] " ,"H-NMR (CD,0D,400 MHz)§.7. 44
(1H,dd,J =8.2,2.1 Hz,H-6),7.41(1H,d,J =2.0
Hz,H-2),6.82(1H,d,J =8.2 Hz,H-5),2.50 (3H,
s,H-CHy) . i b2 7.44 (1H,dd, ] =8.2,
2.1Hz,H-6) ,7.41 (1H,d,J =2.0 Hz,H-2) Fi 6. 82
(1H,d,J =8.2 Hz,H-5) Jy ABX {84, ¥R 45 | 3
AT FEN B i A% 2. 50 S g 3 4
N E W R A A GE R R, Bk EE 5O
R[S J i HA—2, H S5hRifE S B R — 2, i
HEW LS 5 R 3,4- IR LT,

A 6 TR , ik 2 A A THR B
WA B, SO 5 R AL = S EREUL
o W €6, B2 R % W R O B ¥R 2L W) ' H-NMR
(C,D,0, 400 MHz) 5:6.81 (1H,d, J = 1.8 Hz, H-
2),6.72(1H,d,J =8.0 Hz,H-5) ,6.64(1H,dd,J =
8.0,1.8 Hz,H-6) ,3.82(3H,s,H-OCH,) ,3. 55(2H,
m,H9),3.52 ~3.45(1H,m),2.62 ~2.56(2H, m,
H-7),1.82 ~1.73(2H, m,H-8) ,” C-NMR (C, D, 0,
100 MHz)§:148.2(C-3),145.5(C4),134.6(C-1) ,
121.5(C-6),115.6(C-5),112.8(C-2),61.8(C9),
56.2(—0OCH,),35.9(C-8),32.5(C-7), &A1k
224 % 6.81(1H,d,J =1.8 Hz,H2) ,6.72(1H,d,
J=8.0 Hz,H-5)f16.64(1H,dd, ] =8.0,1.8 Hz, H-
6) & ABX i &, $&/R KB I 3 NPT AE A
3.82(3H,s,H-OCH, ) &7 & F 4 3£, 3. 55 (2H, m,
H-9) 278 2 DI B A % 1) 0 F 5L 254 ,2. 62 ~ 2. 56
(2H,m,H-7),1. 82 ~1.73(2H,m,H-8) 5% 1 4H
W CIEEEH . FaR B s 5 S0k [ 9 ] B KA —
0, H ShRUE s B R — 30, BOEW &9 6
ZEAAEE,

B T SRS &, A2 R PR
W BV, U BN & A R A s = Sk k- s A
B W, $E R KW T Ok B ¥R A R H-NMR
(C,D,0,400 MHz)$5:8.07 (2H,s, H4 ,H4") ,7.01
(4H,d,J =8.4 Hz,H-3 ,H-3' ,H-5,H-5") ,6. 74 (4H,
d,J=8.4 Hz,H2 ,H2' ,H-6,H6") ,3.77(2H,s, H-
7)., C-NMR ( C, D, 0,100 MHz) §:156.5 (C4, C-
4"y ,133.7(C-1,C-1"),130.5(C-2,C2",C-6,C-6"),
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115.9(C-3,C-3',C-5,C-5"),40.7(C-7) , &%k
k% 7.01(4H,d,J =8.4 Hz,H-3,H-3",H-5, H-
5'),6.74(4H,d,J =8.4 Hz,H-2,H-2' ,H-6,H-6")
FETR 2 DRIFRARIS DRI S A 2 DL, 3. 77
(2H,s,H-7) 7 W 5, 5 2 IRIAHE, ik %o
5 SCHRL 10 4l BaA —2, H S FpiEan % IR R {6 —
O BOERL A T R 4,4- T ORI

2.3 UPLC-MS/MS = M 447

HIH] UPLC-MS/MS, 4553 JZ 4637 B B A
XF IR XA 8 ~ 12 JEAT T 45H %7€, IF X iR
KA 5 UPLC-MS/MS (% 7 1 5 U6 1) AR 2E A7
THIRE
2.3.1 JEiE4ffF K Thermo Fisher /&) &4 7=
8 DU AT v 3 BT B v o B T AN (Q Exac-
tive) , B 5~ U5 A AR RY R G 55 (HEST) |, 8 < 4
35 mL « min "', BB G K 8 mL - min ' W
PR K 5 mL - min ' IS TR ES TR T 5
L0 3. 5.2 8 KV, % i B 40 A il 320 °C,
B R BE O 350 °C; Al AR 0 Full MS il Full
MS/dd-MS2
2.3.2 FRSrH R AT BT RO o1 XA
RS AL G A M, O A T A AT
W1,

A5 8 < 2 A U . €8 0] W P 19 11 R -
ST 2 40500 s Sy B s =S BR-R UL B
ANBAPE RIS A Iy e s TR i W  BH A, 2R
HAEARIETNREIE N o R AT B0, 1718 7
Ak IR AT HE TR T g om/z 173.044 8
(M-H]", i £ 1 4 7 K JE % AE %
m/z155.0340 [M -H -H,0] ", {1 4Tk
TE B EREF m/2 137.023 3 [M-H -2 xH,0] ~;
WS T T m/z 173.044 8[M - H] ~ i & - CO,
TEEHERE A m/z 129.054 8[M - H - CO, ]~ 4
AERE - m/z 155 Fifli 2k - CO B URFIEIE - m/z 111
[M-H-H,0-CO,] ", H4EI0RHWMI T, &

®1 #Haotemw KA &E
Tab.1 UPLC-MS/MS data of partial compounds

HEY0F XA CH O, HIXT 20 F i N 173.044 5,
SCIE N 173.044 8 iR 22 0 1.7 x 10 °°, 5 A AL
BT HEWTZAL G W) S 2R RERR , B S AR UE d xR R
—2,

ARG 9 T2 K0 FH I €0 0] % 4 I R O -
S 2 i €550 Sl Ry BH A s — S AR Bk -k AL A i
Wi RIS A R R i WA v, RS A
BRAL, SRR, 1Ry TR I AR 15 1 5
BT m/z 193.049 7[M - H] ™, Jii &= — CH, JE JAAE
MR m/z 178.026 3[M —H — CH, |~ , il 2:-CO, JE 1§,
FHERE R m/z 134.036 4] M - H - CH, - CO, ]~ ; 4y
FBTFIE m/z 193.049 7[M - H] ~ i 2= - CO, Tk,
FHIERR A m/z 149.060 O[ M - H - CO, | ~, R¥ETT
BT B F0h CoH, 0, AHX 43+
Sk 193.049 5, 52 K 193.049 7, iR % N
1.0 x 107, 5 A FAL PR I, DR 4 T 22 4k & 4 A Bl
BUR , H S hRUESD X IR RH—3K

66 W 10 8 J2 A6 1R 5 €0 590 ol 4H R
MR- B 2 i Sk €8 50) o Ry BEPE 5 = SR A Bk -k U Ak
PR RO M, 28 IS S A T R i VR i S £
PERIIREREL . RASH#ITE, IF & 7R
I ARAGHE > 25 T 06 m/z 239.088 4 [M+H] ", Jii
% — OCH, J& BB A m/z 208.073 8[M + H —
OCH, | *, Fili & — CO JE JBAFIERE - m/z 181. 085 9
(M + H - OCHy; - COJ"; 7y T & 1 g
m/z239.088 4 [M + H]* Jii 2= — COOCH, ¥ i 45 fiF
PR m/z181.0859 [M + H - COOCH, | * . #¥#ET
RARSHT iz 0 CLH,, O AHX 531
JE R 239.091 4, 52 Sk 239.088 4, iR %K
1.2 x 10 7 K b HfEWHZ AL &40 8 3- LR AL 3L 4-
HAR SRR TR, H S5 il oy B R E — 3

TG 11 32K T8 I £ 700 % 4H R R i
M- £ B 2 i S 4 50 0 Ry BEPE, = S A Bk -Ek U Ak
BRI R B, 26 BN & AT o s VR I i £ 9]
PE,RIAERE ., ERASER S, X
A6 W0 KA HE 3 F 25 F0Em/2227. 1069 [M - H] ™,

Compound Name Molecular formula Measured value Theoretical value Fragment ion
8 Shikimic acid C7Hg05 173.044 (M -H] - 173.044 5 155,137,129,111
9 Ferulic acid CioH g0y 193.049 7[M -H] - 193.049 5 178,149,134
10 Methyl 3-acetoxymethyl 4-methoxybenzoate CioH 405 239.088 4 [M+H] * 239.091 4 208,181
11 Bis (4-methoxyphenyl ) methane Ci5sH;50, 227.106 9[M -H] - 227.106 6 212,196
12 Methyl palmitate CioH 904 195.0654 [M+H] * 195. 065 2 177,163,135
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Bt % - OCH, JE B % fiE # & m/z 196.088 3
[M-H-0CH,] ;4 F5& Tl m/z 227.106 9
[M-H]" % - CHJESARHERE - m/z 212. 083 1
[M-H-CH, ] % B d k& - CHE
BAERE R m/z 197.060 6] M - H -2 x CH, ]~ R4
TCRHABIHT B Y5310 CsH 50, A3
TRk 227.106 6, SZINAE A 227.106 9, 1% 2% K
4.4 %1077, [HULHERTZ AL G PR bis (4-methoxy-
phenyl) methane, H 5F5r7EM X R RAH—3K .

LA 12 2 ARG T 3 P S € 59 B A R A
BRlR- T 2 Fh i € 70 3 7 Ohy P 5 = S b k-0 7
LB B, eI 5 G B PR 2k s R o W BRI M,
WIARE R RAATRBE , I 2 A I 4k
BUES T8 T m/z 195.065 4[M + H] ™,
2 - OCH, JE 1 %% 1E 8 K m/z 163.038 8
[M+H-O0CH,] ", il £ - CO JE B 1E #F Fr
m/z135.043 9 [M + H - OCH, - CO] " ; ffE4> T
B FIE m/z195.0654 [M+H] ' id: - H,0 JE
B AE W B m/z 177.054 6 [M +H - H,0] ",
A5 TC R A5 #r, iz &9 o vk C o H,, 0y,
AN Bk 195. 065 2, SZIE Hy 195. 065 4, 1525
h3.0 x 107, PR UL Ak A 4 R i R FE B, L
SR o B R A — 3

3 EMEBEsENE
3.1 KA EH
311 XSRS B FR IR AR R ) R
fi 5.0 mg, T 25 mL R B e 2, BIAS T 6
WeSE A 0.2 mg - mL ™" BT BRER T BE S AT
3.1.2 KRR T A PRI R B
12 40.0 mg, T 10 mL S H HH B e 45, Be & 5T
AR 4.0 mg - mL ™ A HE AR

s 2 R EUIR A AR AT 35 1 356 007 12 8 20. 0 mg,
10 mL & )i b FH B 2%, BB R O Wk N
2.0 mg - mL ™" BER S
3.1.3 BOFIERECH % FREC SDS 0.300 g,
Jn7K 100 mL %5, 175 0. 3% (1) SDS ik ; b5 %5 i
By #h g 4.1 mL, Jin 8 45 kK & 500 mL, ] 15
0.1mol - L™" Ay #h W2 /K & Wi; K % W H
K;[Fe(CN) 4 ¥ K 0.450 g, hi@2ii/k 2 50 mlL, 13
0.9% [ Ky [ Fe(CN) ;| 120 ; ¥ %5 F) B FeCl, [ {4
0.300 g, BLE/K 2 50 ml, #1158 0.6% 1Y FeCl, iRk,
I FHATHEK, [ Fe(CN) ¢ [ 5 FeClLisii 1: 1 1R A .

272k 2019 45 10 J1 55 54 4555 20 ]

3.2 Mk

e 2 W U T8 % 6 B/ R A A RO e,
F 25 mL B, A EEE 5 mL, il 0.3% SDS ¥
% 2 mL 2 0.6% FeCl,-0.9% K,[Fe(CN),] (1:1)
IRATAW 1 mL, B AEHE 5 min; 10, 1 mol - L'
HREWE R B2, 85, WL #F E 20 min, T
300 ~900 nm PN FH#, X A, A 3 B D K Al
WETEARARL, FITE 720 nm b S5 KWW, B03E FE 0 o
WK R 720 nm,
3.3 ZAfH-HANFREEN T EBmBRSEN
S
3.3.1 AMESCRFE om0 R S T
0.2,0.4,0.6,0.8,1.2,1.6,2.0 mL F 25 mL §Jf
M EEZE 5 ml, il 0.3% SDS % 2 mL %
0.6% FeCl;-0.9% K,[Fe(CN),] (1:1)IRAHR 1
mL, B AL #E S min, FH 0. 1 mol » L™ LR IA R &
25, WEALFRE 20 min, T 720 nm AP EMOGEE (A) ,
DABMTBRIR (1) S5 F R 2 (p) A A, ARG RE (A) 2y
WA KR, 1L T FE vy =0.087 8p +0.045 8,7 =
0.999 3, Z5 FF BB BRAAE 1. 6 ~ 16 pg - mL ™' Lk
PEXRR RAF.
3.3.2 WS REWRE0.5 mL SR E LS
AR T 25 mL S %03 L3 ARG )E, &
MR CEE 6 UK, 17155 RSD 2y 0. 142 6% , KWL
AAE B R AT
3.3.3 FRUEtESCER RS IR RS R A N VR
0.5 mL,#“3. 1.37 & )5, 7 7T 20,30,40,
50,60, 70, 80 min J5 il & W O B, 115 RSD H
1. 682 4% , 3 W 42 4 %5 W 7E 80 min PN A2 %€
R4t
3.3.4 FEIMESIE A FREUR] —HE R BRAERF
SURE 6 1y, Jotie 3. 137 il s sk i A, 15
F3. 137 SRR s I WO EEAE, 758 RSD oy
1. 857 6% ,FWiZ I L HIME R AT
3.3.5 DRSS R o IR B R B A1
VSR 6 107 , T4 DRGS0 BRI, B
e W ot B, 45 3 0L 3% 2, 3157 B i 0k
99.36% ,RSD }y 2.869 8% , 3 B % Jy 1= M 1 JiF
R4t
3.4 HENE

53 A 28 W IO TR B A o v S 0 T R AL
KWS-B i S A% o 0.5 mL (0. 25 mL F
25 mL )i, #%3. 137 ik B a)s S oL,
THE SR &, 45 R WL 3,
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Tab.2 The results of recovery rate test

Group  m(Original)/pg m( Added)/pg Absorbance m(Found)/pg Recovery rate/%  The average recovery rate/%
1 66. 07 40. 00 0.416 35 105.873 3 99. 81 99.36
2 66.07 40.00 0.405 59 102.798 0 96.91
3 66. 07 40.00 0.419 48 106. 768 1 100. 6
4 66.07 40.00 0.400 14 101.238 9 95.45
5 66.07 40.00 0.433 38 110.736 5 104.3
6 66.07 40.00 0.413 03 104.923 1 98.92

R3 BEAFRBALHREENTER

Tab.3 The total phenolic acid content (total content of phenlic

acids) of Kiwi seed extracts

Group KWS-B Total extract
0. 509 20 0.792 41
Absorbance 0.509 82 0.787 44
0.510 56 0.794 26
Average absorbance 0.509 86 0.791 37
Total content of phenlic acids/% 6.61 42.46
OH OCH. COOH
OH g
OH
H,CO™ j): ~OCH,
COOH COOH OH
Protocatechui Acid, Vanillic Acid, Syringic Acid,
compound 1 compound 2 compound 3
OH
" 2 HOD\/\/
HOyyton,  Hco >
CHO HO
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HO OH
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' H;Co@ﬁ(cﬁ
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o
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FAEBREARAF A 1 ~12 A

Fig.1 Chemical structures of compounds 1 —12

4 3t i

TR D T g 4 4 ok B AR L B, b
TR IR RS 40 A7 SRR A i i A A
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TR IR 7 S R 0 s Ry B T
T KR 245 Wy Ak 27 S0 AR o Al DR ) % B TR) T, BR
FOLZH I DY e A5 B T Bk R BT A A TS P KWS-
B AL, A% S 80 R FH A 4 3% vk Ik 45 & UPLC-
MS/MS XJ i FRAL AT 77 B Ak TN 45 48 %2 5E , ) Bl
T BRI FF B S AR T PR 0 A B Ao TR R
BORBA H & 0 9% REE & 8 P R
ML HE LC-MS £R & i H 55838, HAE KK
77 2 ) s E 9 I 0 R ROk R )T R
+& UPLC-HR MS/MS ( orbitrap MS) B9 P33 %k J& H
KRk o 4 1 35 b, Xt i AL & 4
M55 B % W & BCAR — 8 1 s Bk A
A Y E R R B N R, B TR T
U R R B 0 S A HE T R A3 AT . fL G 8 ~
12 S 5K, 45 0 2 0 fa) 5, DR 3R A1) 2% 1R
UPLC-MS/MS , B 58 R 0 R 8 T Ig 55 05, 45 A 1k
G2 A FEAL M BT R B S AT S A S, R
SR WAL 2 e R o1 B N BRI kR 58 3 i AT
ARIRE . UG 9 h i, 4 UPLC-MS/MS £
A5 30Z A6 & V) B9 HE 73 B 5 0 ot BE Ol m/z
193.049 7 [M -H] = AR ¥ 0 &= 41 545t , AH X
Sy F A 193.049 5 HERTZ L& W5+ Xk
CIOHI()O4 »*E}Eﬁ'%itM Chem Spider %Mﬁﬁitﬁ%
AL RE R AL & W 45 4 =X, MS/MS B 7R 1 7 35 1 i
m/z178.026 3 [M -H - CH, | ~ i 5 T 01
WS T B F 1% m/z 193.049 7[M - H] ™ i
2 - CHE R IE#E B, B & - CO, B JLRR ik
g F m/z 134.036 4[M - H - CH, - CO, ] ~; [A] A
o 4G B 5+ B F U m/2193.049 T[M -H ] ~
Wi 2 - CO, B BURR AR B 7 5 F 1% m/z 149. 060 0
[M-H-CO,| ,4iaHMMERALEY &A
Py 3 i I R L kAT, HME W% Ak & W n) RE D B £
B2, 45 G R E AR, OF i — 2058 o 2 0 % A iR
EGHRUE ook B 0 A P B B
BRI AT 50 A AL 1 PR ER AL & M R 2R Ak A
o E 25577435 2019 4F 10 14 54 4545 20 1]




Wy, I R R O B, TR AR T R A R
TR 4 T ik 42. 46% T EIR B P SRR SN
6.61% G B BB R & N BRE M T
i, NG R AT LR R 2 A A W B B
BOAT P AT 2 ) B B2 Ay, AR B T A
REHS A AU E E MRS G W, N R GV TR Ak
FFrh I R 2 1 40 B 32 A ) B8 U8 14 OF R P 4 At
TREAE
B ST I K 2 25 2 B 4 B SR 7E UPLC-MS/MS 43 #7
R R
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