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JO7FEY o B0 %ok A TR, 1 RO P S A I TR B B ) ) T X R R R 9 R E R R R 5
M A5 (B T T DHPM X 8 i 28 A7 305 1 52 000 F) R DG HRGE o AR S 58 DL 2T S8 i Sy JEORL  BF AN [
TR L T %ot 21 8 v A B S AT M 9 B L 9 T HLPC-MS AR Xt AL 4145 . DHPM 76 K 48 7=
YA OR o SR O RS %

2 MRl ERRETE

2.1 #MEEIRF

BT 11 AR BB )E R BT RBIX R4 .55 C TR B E E L Ry iE s 200 H 5 BT T N
. B TR T ARUES (AL R T 8% T 97 %) W T b 25 [ 44 i 570 ) i 3R 5 R TR 5
L Ve HibrifE i) . DPPH Sigma /A #); KR K, [Fe(CN)y ] FeSO, « TH,O | ¥ 3T R H K
(BHT) &34 R 43 B 2, W E L 6 Ry i 4, K e 7k KAk 2% 350 A R #D
2.2 UFE5EE

TS B AL M-700 A, 3¢ [ Microfluidics 23w s T6 7 th 28 58 4R WL 430656 BE 11, At 5% 3% Hr i
IXERA PR R s GYB60-6S fm R BHL . B A48 R AL s DBS-100E fH i %€ \BS-100A LCD H 3
TN RS . IR BT AL RS A PR A T 5 Agilent G6430 = 1 PULRAT IR BT E 22 50, 26 [ Agilent 23 H],
2.3 RmAE
2.3.1 HMHEMBOHE

SR R IR W B W AR K B e BT BRI 4 0 AF I 4 oK
1+ 40Ckg/L) W& LA 70 % £ .30 MPa J& J3 34 5 )5 . 4371 T 0.80,100 1 120 MPa F J3 F i i
WALEE 2 ARG T75 “COKYE 90 min, gl VR4 E A E 100 mL J5, W& A B AS , BAE AT
W3 YK, e T ) i 3 ) o 9 BE N 0. 50 g/ L BYIR . Aric 4 SFO,SF80,SF100 #l SF120,
2.3.2 REMSENNE

S8 Y1 &Y 77 R R IR Bk L DI T B HE (mag/ L) R B AR R L WG 1 Ak R 42
FrRufE £k 758 95 F2 Y=8. 916 8X —0. 000 6,R, =0. 999 8(n=4), W& & AL 5 15 W F5HH 8] 19 #1
A BRI SGAE , AR A8 |15 5 R 155 B B R 75 1= (Total Flavonoids Content, TFC),
2.3.3 BABMEElE

S Folin-Ciocalteu #, 2 I8 Naidu 25" B 1E 4 BERY I8 ok, LI 38 T IR 19 Bt b ¥k B (mg /L)
BEAB KR , WG AR bR 2 il bR th 28, 48 5 F2 Y=0. 011 2X+0. 006 8, R, =0. 9994 (n=4), BG&E &1
o SRR, FEEAH TR) A BV O s I O S A L AR B 181 U9 AR 155 B & & (Tatol Phenols Content, TPC)
2.3.4 DPPH FERB#EHiLK™

B 2.0 mL A Ak BE (10~60 mg/L) BIAE S T @4 d, i A 2.0 mL ¥ EEH 0.2 mmol/L Y
DPPHIAE R , 78 MR A 5 MG RN 30 min, F 510 nm AW G A, HICK ZBEAESS 1,2, 0 mL A [F) %
HIRE ST A 2.0 mL /K ZEERIESEAE N A, ,2. 0 mL JE/K ZEEFI 2. 0 mL DPPH % W& 19 WG 1H A
Aot o BA Ve Fl BHA R b B2 3 I BEROPAT 2 K HHFTE R (Topen)

Ippp =[Awnwa — (A; _Aj)]/Aconlrol X 100%

2.3.5 EEgEHRBD

] 25 A AN A RE AR (10~60 mg/ 1) Y 1.5 mL PBS(0. 2 mol/L.pH6. 6) FfillA 1.5 mL YK, [Fe(CN), ]
WL HE5),50 ‘C I 20 min JFMIA 1.5 mL =& & BRIE W L 1k ). B A 3. 0 mL % &+ /Kl
0.6 mL FeCl, . 821 J5 T 700 nm AL GAE . LL Ve Fl BHA Jybr et B8 5, B2 3 WL BT 2 1K,
2.3.6 #BEBHEBFREEHLRD

M) 2.0 mL AN [A ¥ BE (0. 05~0. 25 /L) BAE S IE W TR IMA 1. 0 mL ¥ B 5 3 mmol/L )
FeSO, 1.0 mL ¥ }3 mmol/L 1 H. O, ,J&%), # & 10 min, 1A 1.0 mL ¥ E & 3 mmol/L K
e IR5), %8 30 min. HZEMEAKAMESS 1, T 500 nm AW OGIE A, . XZE K AR s TR v T 1 W2 O 1
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A connor s WZEKAREK B RR W WOGAE A A, . LL Ve F BHA g% BES  H1 A 3 L, B CEAT 2 L 15
R . o)
Lon =[Awnwa — (A — A 1/Ania X 100%
2.3.7 WHEBIE-FREBEAREAR(LC-MS/MS) 21
WA 451 < 3% 4, Agilent XDB-C18 (4.5X50 mm, 1.8 pm) HisIHH . A N 0. 1% HR.BNL
M s AR 30 C s #EAE R 10 pLs il 1. 0 mL/min; VBRI A H 90202 0,B B 1020 % 100%.,
i A LW 25 B AL IR (ESD 5 1E B R T, 25 IR0 B 110 °C L m/ = AT L) 2 100~700,
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21 Ry WA AT A R RS S R R MR BE . B AR 1 AT, DHPM &b 3R LK K A 3 B 1 A9 75
., YA T 100 MPa B, 21 35 i 38 i (1945 26 5 55, o4 5. 440 % £0. 027 %0 . 515 58 L BEAR- UM L
P T 21, 7% R IR 120 MPa B, BUERAR R BT BT 3. 3% (P<<0. 01) , iIX A g & DHPM 4k 3
7 J A A0 A g A R P 5 81 S TR S 00 B A A B 40 T L5 5 9 4 4 Mk T % 1 4 R A
R RO R T 8 1 — 25 T IR 3 RS i 5 BT B s AR 0 B R S Ak A 4 A AR R AR, A
T AR B B W AR, BB BB R A A 2 DHPM ARG UL A F 2R 42 46100 MPa
JE 705 38 B AR, FE J7 K T 100 MPa B, bifi 25 1R 7 0 38 0 J0R0RE B2 38 K AR 52 56 04 i 01 9 b R T
5 H - S TR WA (] R 7 Ak B 21 S A S A TROW 25 A L 45 SR 1B 7R, 100 MPa DHPM Ab B A &
PRSI AR 0 2 TR 136 3] 120 MPa B L B 6% 09 060 B0 AT SR B0 42 3 1T g L B A5 % 58 B THE T RER
J1— MR,
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Table 1 Extraction rate and contents of total flavonoids and total polyphenols after dilution(mean=SD)

Paramctcr Sample
SFO 80 MPa(SF80) 100 MPa(SF100) 120 MPa(SF120)
Yield of flavonoids/( %) 4.47040.012 5.16040.011 5.44040.027 5.260+0.006
TFC(RT,g/L) 0.50140.014 0.50340.015 0.499+0.009 0.50240.012
TPC(GAC,g/L) 0.18440.003 0.18540. 005 0.18740.007 0.21140.001
3.2 DPPH EREEN
DPPH J& — i /4 HLIE ) o 52 28 (i B | — SFO
SEVIRA A2 517 nm A0 B KW 240 A B AL ol sk S
FINE, — 040 BB B K TR S e L Ve oo
REORL 557170 BT 36 385 I ok 2% B 1 L S
BUALAE S TR A R TR R (GO A B 5
BB U B0 AL R MR . A 1 AT, R 4 g 4o
HUJ o 7 5 3 R4 U 9 DPPH 35 B B 7 44 B g o
A (38000 T 2 5 L 8 B0 AR 119 TE 1 R 4 X R L T T T
6 FhRE LY 1C;, . (7. 300. 39) mg/L(Ve)<(11. 62 Total flavonoids concentration/(mg/L)
+0.82) mg/L(BHA)<(15. 994 1. 19 mg/L (SF120) B 1 4 FREGE Ve f1 BHA B DPPH 75 4 fig
<(19.5240. 70) mg/L(SF0)<(20. 05=+1. 04) mg/L Fig. 1 DPPH radical-scavenging activity
(SF100)<C(20. 60=+0. 69) mg/L(SF80),H 1, SF100 of four extracts, Ve and BHA

5 SF80 FEMH I 1C AFTE W HEEE R (P>0. 1)
TE [ — ¥k R, SF120 £ 5 %F DPPH 19345 B8 2 5 T SF0.SF100 il SF80 k& &, H & 5 Wi ik )& 2 5.10.
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20 mg/L i}, SF0O,SF80 Al SF100 A & %F DPPH 3% B RE /1t & & M 22 5% (P>>0. 05) . X Al RE & 80,
100 MPakh 3 3 A~ 2 i £ 3% B 45 #4 , SFO . SF80 Fil SF100 #f iy vb ¥ FR 24k & W iy = B 5% 4 A1 R, AT B
Y RE S R R R A R e A% DPPH 35 BRAE I AH T . 5 )5 258 19 HLPC-MS 43 #7145 3 — 2.,
FIrLL,120 MPa Ak BT DL 5 27 22 - 35 B M 32 4 19 DPPH 75 % 6E 17,100.80 MPa b B HSE M/,

3.3 i&JEEE

1.2+ —— SFO

W e B R i B 348 D BB T R L 3R PR Y Lop 5%8
LT P AR 2 T BN LB g el LYo, /
i B ) A R ) Ak v T 3 n L 3R S AR A £ e 5
R .SFO BERR LM S RRAT 0. 9995) SFs0 REg R < ] T
#%(0.9623), WM ELE 10~30 mg/L i, SF120 4
BE 7 36 JEURE 7 ik, SF100 BE 5t 352 385 L W% K6 1 45 51 02t
#(0.1624+0. 006) ~ (0. 466 + 0. 005) Fl (0. 130 & 10 15 20 25 30 35 40
0.005) ~ (0. 378 0. 014);SFO 5 SF80 ﬁpﬁyﬂ/\]if; Total flavonoids concentration/(mg/L)
JRBE ) AR B P22 R (P=>0. 1) (0 4 FhHEE B 2 4 FEREOR . Ve il BHA B8 5 RE S

WA JRAE T ZE AN KR H YL T Ve 1 BHA ; % ifi Fig. 2 Reducing power of four extracts, Vc and BHA
WSy 40 mg/L i id 5 RE ) 58 55 & &R N SF120

(0.58640.001)>SF0(0. 536+0.001)>SF100(0. 48440, 005) >SF80(0. 441 +0. 006) (P<C0.01),
S5 RN, 120 MPa Ab R4 B 21 5 0 B WA 30 I BE ) e . P AR T R 2 AR A v R T IR
AR TRV SE120 A ity v G By 52 fi sy o T A A0 RE 0 5 58 8 Yk 88 A 7 ] 8 1) LB R S P L A o 22 I e 2
T P AR 54 R SF 20 T IR T B 5 FE R E 9 0 1l £ 47 5 T
JE 1 SF120 3 B A B B AL G W IR E

3.4 EEBREFRKREN s P

100F

B2 AL A 90 K 2 A MO R S 1 B 0L <o
AT A O (3t SR T 1l R L DT 3 B9 B 1 Pl 3 E ol
R E B, L 3 T LSRR - O (R E ol
AE 7 W B 1 T i TR N . S SRR B 0. 05 g/ L 5 ol
I, SFO B il 15 P B (35, 03 % 40, 17 %) . Ve i 55 30l
(23.71%+0.21%) ;¥ N 0. 25 ¢/L i, SF120 # 20 e e
n%?%lz/% ﬁﬁ jj i r% (99. 06% +0. 07%) - BHA %1& Total flavonoids concentration/(g/L)

(71.64% +0.10%) . SF0,SF80,SF100 Fl SF120 [ 3 £r2uf #80fil Ve BHA %5 [ i 510 3% b g
FEAR 4 1C5 43 31 (0. 114740. 029) . (0. 094+0. 018), Fig.3 Hydroxyl radical-scavenging activity of flavonoids
(0.118=0.025)F1(0.093+0.012) g/L., BT from sweet potato leaves, Ve and BHA
« OH 75 BRAE 1 5 A0 ) 8 2 B Wk B 2 () WA
HH 55 P R O L K nT BB Fh B 2 5 1) 22 A 1 A R g R B R AL S W B I BT SRR AN TRD L 45 A
it I B AR TE AR — e 22 7
3.5 HLPC-MS % #h

iy [ 4 7] LA, SFO RE G AE 16,907 F1 18, 772 min A B B M WA, ELEES 7 R3S k4 R fa
e WA 8 7 VK T A B0 1) 2 R it o % B o LU RS D 4 O R e LR O SR AR PR A L A
SR ALk PR B A O s AN SO T SF100 A i 1Y L B8 F 3 &1 T LA MY 80 MPa AL HE il 100 MPa 4k B
B ST A VS VR 2 53 B 4% 21 43 1 S AT, U W AR R 7 A A ST O Ak B RT LR e T 4 R T AN S e



%33 TR % WA - 2l 2 R TR AU U i RO 21 28 i B T 41 1 1 5 i) 435

SO B A s P 4 2B 120 MPa Kb BEAR R 2158 it 5 0 94 Wb 1 2O 39 AP o 1, X RT B 1h TR
SR FH 0S5 30 Ak B e JAIR ¥ 1 23 ARV A 088 T B O TP I A SR AT IR S L e R T R AL S R AL
VE IR fige . AT BB 120 MPa fUH U0 AL BHAE &5 20 o 41 70 M A B0 AER 20 7 & 4L 20, i folf JHG 2 00 Ok A ik
AL HR R g R — 2B BT
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Fig. 4 (+)TIC of mass spectrometer of flavonoids from sweet potato leaves

FH AL A PP RE 1 5 H B 4R R LR B B R B OG5 6 R 3 BROAR X
KA G WP A IE HETC BTk 3,6.2", 3 R A" PR LA TR /N 5 375 4 R IR A DU 3 B IR X
Hyr A b BE Sy i 5 EEAE 5 00 A FR 5L 0 = F2 I IR BE 38 n 35 A 25 Ak A 4 1 B 400k 0 0 A R 3R RS
Bl 8 20 A R SETE BRAE S R AR T W AT AE A 2~ 4 FFTT L M R T R RN 3 1R O 45 A A
& SCHRAR AT : SFO.SF80 Al SF100 ¥ fi  F2 ZLE R S Ak 5 4 J it Bz 2 .47, 7- WA 3L 1L 25 B A Al 25 T
T i ¥ R B2 A A L R B ) (R R e TR AR AN 3% 2 BTN, Bl R AT, SF80 M SF100 i Y 32 ZL i 2K 1k
SWAHE B EATH &R AR B P2 % (P<<0. 05) , R Ik, Bk e AT 60 Bt B AL RE 77 A 1L s SFO A #ft
Bz 2 I B 2 AU M R s T SFS0 R SF100 B, SF120 AF i v 3 B2 Y o i 26 4k & 1 i iz 2%
T i 5 2% A0 R A My S R A R B R E o 3.5,7,3" 04 LRI . 3.5,7,3" 4", 5 N BB UG
M 3,5,5" =R ILBAREEN AL A W (& 5) B ATHEAT 5= P A AL BE BT 4 Fp 2 ey b SFo A
i BT E AL BE 7188 SF80 A1 SF100 FE & 4, SF120 A 5 i BT 8 AL E 1 it .

% 2 SF0.SF80 1 SF100 # R P ETENEME L SRR BN B RIEER
Table 2 Retention time and peak area of main flavonoids in SF0,SF80 and SF120 samples

Retention time/(min) Peak area/(107)
Flavonoids MS fragment

SFO SF80 SF100 SFO SF80 SF100
Rhamnocitrin 300.3[M+H]" 1.62 1. 69 1.68 2.17 4,42 4.48
Myricetin 318.3 [M]* 10. 93 10. 86 10. 88 2.18 1.53 1. 69
4,7-dimethoxy kaempferola 314.1 [M] 8.67 8.67 8.62 4. 20 3.07 3. 44
Quercetin 301. 1I[M+H]" 12. 39 12. 32 12.35 5.959 4.96 5.48
Ombuine 330.3 [M]* 13.87 13.81 13.81 5. 20 4.41 4.39

Note: The mass spectrometric data of a derived from ultraviolet detection map and the others

from the total ion current spectrum diagram.
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Fig. 5 Structure of ombuin, myricetin and quercus
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SR FH 30 285 v F S0 I8 15 AR % 21 55 it I A A7 B2 L, O 5 4% S 48 O 1 R AT LR, 43 i) ) T ) A
R PUAATE T PR S AT b SRR

(1) B 1 FE Bl 9 T Ak BHE T LAV 0 0 80 v 40 ) 0 A 488 v 20 80 k55 9 590 110 2 fh o B 2 40 i o
) B TR 95 1 L R BB R A0 45 R, Y A0 R S 100 MPa i, BB S R F] (5. 440 % 0. 027 %) , Lo fE
SRS T 21.7%.,

(2) Bh2S A S I H B 7 % 8 I A 0 SR A T e L AT — R RO R L 120 MPa 214 T 2 B 41 3
I 5 ) 11 1 T R B T R D RE 7 o, 80 I 100 MPa &b B Hi bt S04k 68 1 A B i T . DPPH
5 4 BE 1 FLA SR RE SRR M : Ve>BHA ™>SF120>>SF0>>SF100>>SF80 , H: 5 Wi WL FL A 15 ik — B i 97,

(3) FH HPLC-MS W} 5 iU it A 3 $i IO 21 58 - 6 1) Jle £y 0 520, 45 R 6 BT, RS0 O Ak 3L 8
/D A% T A B R 4, 80 AT 100 MPa Ab BN £ 52 Wi 21 2 - # [ 14 45 44 A IS M. SFO L SF80
H SF100 ke 5 b B A0S B2 A0 &8 ot B 5 4, 7- R L L 23 B A7 Mg 2R L 7 B 2 R 0 R 2 A g
3,120 MPa 3£ 220 88 T S A0 G W o i B2 2R A TR R R G B BR L (E AR AR L BIA T B — 2D R A
5%
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Effects of Dynamic High Pressure Microfluidization (DHPM) Extraction
on the Antioxidation of Flavonoids from Sweet Potato Leaves

and Mechanism Studying

TU Zong-Cai'? ,ZHANG Lu', WANG Hui',YE Yun-Hua*,
LI Zhi' , HUANG Xiao-Qin'

(1. State Key Laboratory of Food Science and Technology ,
Nanchang University , Nanchang 330047 ,China
2. Jiangxi Normal University , Nanchang 330022 ,China)

Abstract: Effects of dynamic high pressure micro-fluidization(DHPM) in the extraction processing on
the antioxidative activities of flavonoid from sweet potato leaves by DHPM in contrast to the tradition-
al ethanol extraction were performed to explore the possible mechnism in combination with the high
performance liquid chromatography combined with mass spectrum (HPLC-MS). The results showed
that pretreatment by DHPM could promote cell rupture and unfolding of cell membrane, which caused
the increase in the extraction rate of total flavonoid. The best result was achieved at 100 MPa with the
highest yield of 5.440% £0. 006 % , which was higher by 21. 7%, relative to the enthanol extraction.
HLPC-MS analysis revealed that pretreatment by DHPM could improve the purity and content of
lower polar molecule in extract solvent. 80 MPa and 100 MPa pressurization treatment decreased the
antioxidant activity of samples with identical flavonoid content, but had negligible effects on elements
and structure of flavonoid. Pretreatment with 120 MPa (SF120 sample) pressurization had the stron-
gest antioxidation with IC;, for DPPH and + OH were (15.9941. 19)mg/L and (0. 093+0.012)g/L,
respectively. The main flavoniods of SF0,SF80 and SF100 are quercetin,4',7- dimethoxykaempferol,
myricetin,ombuin and rhamnocitrin, while, the main flavoniods of SF120 are quercetin, myricetin and
ombuin.
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