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AT WA 2% T A5 R A BT AN 28 A BN W) 5 Agilent G6430 = DU SR 166 FH 2 45 . 25 [ Agilent 23],
2.3 RWmAE
2.3.1 EHMHERMBOH&

ey N I SR R A LA AU il NI L R 1 QA (i ) T (A R LI i N
1+ 40(kg/L) M & L IMA 70 % £ .30 MPa J& J3 34 5 Ji5 . 43 71 T 0.80,100 1 120 MPa H J3 N i+ i
TALEE 2 G ARIG T 75 CCoKME 90 min, VR M AE A &R 100 mL 5 L 0 & B 1S 2, AR )R AT
W3 W, o TE i 0 A 28 T B 1 MR Ol 0. 50 g/ L IR, BRic 2 SFOLSF80,SF100 1 SF120,
2.3.2 REMSENNE

B YA T SR IR R AR A L U T R R I (mg/ L) A AR A L W 18 A A s 22
FrRufEM 28 45 M A5 F2 Y=8. 916 8X—0. 000 6,R,=0. 999 8(n=4), WGE & 1AL 5 15 W, Fi AH 18] 19 8 1
A I R G AR , AR A |15 5 B 155 B B B & 1= (Total Flavonoids Content, TFC),
2.3.3 EMEENTE

F JH Folin-Ciocalteu 2,2 I Naidu 25" 14545 25 BERS A& ol . DL 3% & TR 19 Bt = R (mg /L) N
BEABBR , WO AR AR bR bRl 28, 48 75 F2 Y=0. 011 2X+0. 006 8, R, =0. 9994 (n=4) , BU&E &1
o SV, Fi A [R) A RV T i I W S AL MR B ] U9 7 A2 T35 BLEY 5 & (Tatol Phenols Content, TPC)
2.3.4 DPPH FER e HiX®™

B 2.0 mL AR BE (10 ~60 mg/L) A FE S BT 8, inA 2.0 mL ¥R H 0. 2 mmol/L
DPPHIF » 76 /MR A )5 MG RN 30 min, T 510 nm AN A, IC/K ZBEESS 1,2, 0 mL ARk
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Table 1 Extraction rate and contents of total flavonoids and total polyphenols after dilution(meanZSD)

Sample
Parameter
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 0.49940. 009 0.50240.012
TPC(GAC,g/L) 0.18440.003 0.18540. 005 0.18740. 007 0.21140.001
3.2 DPPH 5B
DPPH J& —Fi7E A ML I b 22 S At H il —— SFO
. o W e —+ SF80 gy
LSRR L AE 517 nm AR SRR 4 AL A " )
FRNIE, —F8 0 F el BN R A IR R T IO § 80
(U557 LA B R 08 Bk Ok 2 R R 9 E
. s o , N £ i
SRS R R B AR R GO BB 5 s
B/ E Y  IUE IR A= =l == N S I T IS 7 N T B § 0r 4,
S " - o S N N 30
BT V5 BT A5 35 1R 42 O (% DPPH ¥ B 58 77 35 B ik -
B 0052 5 LA B B0 0087 09 T 0 26 b
6 FRE Y 1C;, A : (7. 3040, 39) mg/L(Ve)<(11. 62 Total flavonoids concentration/(mg/L)

+0.82) mg/L(BHA)<<(15.99+1.19) mg/L (SF120)  pq | 4 sdis . Ve 1 BHA f DPPH 514 A
<((19.5240. 70) mg/L(SF0)<C(20.05+1.04) mg/L Fig.1 DPPH radical scavenging activity
(SF100)<<(20. 60 0. 69) mg/L(SF80), H: 1, SF100 of four extracts, Ve and BHA

55 SF80 #Eih 1Y 1C; MAFAE B E 22 57 (P>0. D)

e A — ¥ E R . SF120 #£ % DPPH A9 7% Bk 3 5 F SF0,SF100 F1 SF80 #f i » HL & # il ¥ & 4 5,10,
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20 mg/L i} ,SF0.SF80 #l SF100 ¥ it X DPPH (1) B fE 71 JC . 35 P 22 5% (P=>>0. 05) , iX Al fE & 80,
100 MPakh 1 I 25 % I 25 R 45 74 , SFO .SF80 I SF100 #f & v 5 i 25 1k & W 19 = 2 % 43 A 6], DA T 5
SO v S B v B AR R B e AT DPPH W BRRE 3 AT, 5 5 22086 9 HLPC-MS 431 45 1 — 2L
BT LA, 120 MPa 4b 0] D4R & 20 2 - 35 WL 97 /9 DPPH ¥ BRBE /1 .100.80 MPa Ab BN} H R w4 /N
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1.2+ —— SFO
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W (BB RS i 114 340 i BE T R 0, 2% IR T Lop gg}‘z’g
BT R L 2 T R 3 i N e P

Wi 4 T e 3 ) i v T 1S, L 3% B AR A g M G
R, SFO FE 5 I 2R 5C R e if (0. 999 5) , SF80 ¥ i
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FE 58 S5 BE 7 B9, SF100 FE b i 55, WO 43 3 02r =
(0. 16240, 006) ~ (0. 466 £ 0. 005) F1 (0. 130 + 10 15 20 25 30 35 40

0. 005) ~ (0. 37840, 014) ; SFO 5 SF80 ﬁétﬁ': E"JJI‘ Total flavonoids concentration/(mg/L)

JRREJI I AFE 42 88 22 5 (P>0. 1) {8 4 FRHER B2 4RI Ve B BHA 6 A
WAk R A S22 A K BT Ve M BHAS B Fig 2 Reducing power of four extracts. Ve and BHA
WEE R 40 mg/L I ik Ji 68 7 5% 55 ¢ R S SF120

(0.58640.001)>>SF0(0. 53640. 001)>>SF100 (0. 484 £ 0. 005) >>SF80 (0. 441 40. 006) (P<<0.01),
LEJL W], 120 MPa kb H1 R B0 21 58 i 5 JR 5 V00 100 34 B BE T dncii . Pl R 1 AT HD 2 R Y R L R o
AH TRV SE120 A i 5 By v B e mn o B 4 A0 R 07 5 5 1 vk 32 A 70 T S %) T A OGPk R o v 22 1 Wk
8, FLBU R AL RE Jy a2 R, SF120 19 R A S AT AR S L R R B I 2 B R AL S WA o6, AT BE
JEH SF120 rf F 20 s B2 A G W 20 3 T .
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FEAD Y 1Cs 2051 (0. 114740, 029) (0. 094+0. 018) . Fig 3 Hydroxyl radical-scavenging activity of flavonoids
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fn T R TS M AR — e 22 5,
3.5 HLPC-MS 43 #f

& 4 o] LIA H . SFO R AE 16. 907 F1 18, 772 min 445 W W AYIE(E, H BB TR B L R,
T WA G0 7 vk T A S 104 B TR R P 2% I i b A R AR O IR R LR IO R SR AR M O T R L
S Ak PR R B s A SF80 i SF100 A i Y A 25 Ui 81 AT LA 13 80 MPa 2 ¥R A1 100 MPa &b 3
P2 ISUFIT A5 V5 VR 1) A R 5 AL 4 1 5 A G0 o 156 BH AR e T 1) B S50 0 A 3L T L i v R 2 6 T A R e
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Fig. 4 (+)TIC of mass spectrometer of flavonoids from sweet potato leaves

B2 AL S W RO BT A RE T 5 T 2 A R R RO B B B R B A5G 5 o7 P 0 R BOA X
KA G WP EA TR T TR 3,62, 3 F1 4L B R B IR TTRR AR /1N 5 370 47 R B IBUAR i1 U 50 AR 0
FHTE A RE 1 kL % T A T 5 5 (0 A ik 1 = R AL 18 o 8 T 2 A 00 1 4 % P L B R R R
B2 R0 F R B TE BRBE R A B W R AT AN 2~ 4 A5 A BT R T U PR O IR R4 G A
JSCHRAS A : SFO,SF80 Hl SF100 K ity vt 322 B AL S5 W) Mt 3% 4", 7- W R L 28 1 o A BT
1R i B 2R SR AT AR AR O B I ) S e T AR AN 2 2 s, e AT AT, SF80 A SF100 i Y 32 2 B 2 £k
AYHE B e & /AR FM 2R (P<0.05), Bk, Sk e T 50 & 4k /8 1 AL SFo i
Bz TR 2 R A B TR 5 T SF80 R SF100 F i, SF120 K S i 32 28 1) B R 28 Ak & 1 A i i R
IR i B 22, M B2 32 Ao M 0 T R R B 3K 4 0o 3.5, 7.3, 4 ORI 3.5,7,3", 4", 5 N R AL AR
A1 3.5,5" = RIERC B (1 5) BT RA AN 8 i T 4 AL BE Iy . DRI 4 b B2 10 SFO A
At B BT AL RE 1488 SF80 1 SF100 F S 4 SF120 A i A4 A AL E ) fie it

% 2 SF0.SF80 #1 SF100 # & F EMEIM L & YR B Bt i) R g R

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 SEF80 SF100 SFO SEF80 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 5.59 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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Ombuin Myricetin Quercus
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Fig. 5 Structure of ombuin, myricetin and quercus
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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 s Nanchang 330047 ,China;
2. Jiangxi Normal University s 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 1C;, for DPPH and *+ OH were (15.9941.19)mg/L and (0.09340.012)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,

Key words: sweet potato leaves; flavonoid; antioxidative activity; dynamic high pressure micro-fluid-

ization (DHPM) ; high performance liquid chromatography combined with mass spectrum (HPLC-MS)
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