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Abstract: Using the adding method, the synergistic antioxidant properties of sweet potato extracts (SPE) in combination with tea
polyphenols (TP) and pueraria flavonoids (PF) on PC12 cells were studied via determining the malondialdehyde (MDA) content and the
activities of lactic dehydrogenase (LDH) and superoxide dismutase (SOD). The results showed that the SE (LDH and MDA) of different
combinations of SPE, TP, and PF concentrations was less than one, indicating that the combinations exhibited significant inhibitory effects on
LDH and MDA (p < 0.01 or p < 0.05); the/SE (SOD) value of all combinations was more than one, indicating that the combinations exhibited
significant synergistic effects on SOD (< 0.01 or p < 0.05). For 10 mg/L TP, 50 mg/L PF, and 2% SPE, SE (LDH and MDA) value was the
lowest, indicating that this combination showed the strongest inhibition of LDH and MDA. For 5 mg/L TP, 10 mg/L FP, and 1% SPE, SE (SOD)
value was the highest, indicating that this combination showed the strongest synergistic effect on SOD. Thus, the effects of TP, FP, and SPE on
LDH, MDA, and SOD. were significant (P < 0.05), indicating that TP and FP coexist in sweet potato and can produce significant synergistic
antioxidant effects.
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Fig.1 Effects of tea'polyphenols, pueraria flavonoids, and sweet
potato extract on the survival rate of PC12 cells
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Table 1 Antioxidant effect of single antioxidant on PC12 cells
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B AR AR (10 mg/L)
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FHFRIUR(1.5%)
BRI (2%)

239.3343.11
434.0024.00
280.3323.21"
266.3343.03"
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12.9540.25™
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Table 3 Synergistic antioxidant effects of the combinations
K¥  A/(mg/lLl) BI(mg/L) C/%  LDH/U/L)  SE/LDH MDA/(hmol/mL) SE/MDA _SOD/(U/mL)"SE/SOD
1 5 50 1 208.7645.75 0.70™ 2.8140.04 0.79" 29.79:1.08 2.20"
2 10 10 1 202.2948.63 0.68™ 2.7240.07 0.77" 28.160.54 1.80"
3 75 30 15 201912222 0.69™ 2.7140.23 0.79" 29.84+1.00 2.05™
4 75 30 15  212.9542.87 0.73" 2.8740.03 0.83™ 29.3641.04 2,017
5 11.7 30 15  187.4329.36 0.72" 2.5440.12 0.827 35.3641.27 2.06™
6 75 30 15  206.1047.72 0.70™ 2.7840.12 080" 30.620.67 2.10™
7 75 3.6 15  232.3845.11 081" 3.1420.03 0.77" 25.130.84 1.79™
8 5 50 2 172574571 0917 2.3620.03 071" 30.3541.51 1.82"
9 10 10 2 210.29+44.57 0.72" 2.8440,07 087" 29.2440.97 1.56™
10 75 63.6 15  168.7629.98 0.87" 2.2740.03 0.69” 36.4640.54 1.97"
11 75 30 066  216.3849.91 0.77" 2.8740.24 0.68” 22.424.36 2.23"
12 5 10 1 194.2949.29 0.63” 259+0.18 0.69” 25.7941.53 241"
13 75 30 15  204.198.66 0707 2.6940.22 0.78" 25.5540.53 1757
14 5 10 2 190.4829.47 0.63™ 2.6440.05 0.75" 27.474.79 1.99°
15 33 30 50 2301049.29 0.76™ 3.1340.10 0.67" 25.5840.51 1.88™
16 10 50 2 156.958.58 0.55" 2.0540.08 0.66~ 38.6140.23 1.79™
17 75 30 2.34.  158.8646.56 0.61" 2.1240.12 0.69” 36.2945.41 1.99”
18 75 30 15  184.003.02 0.63” 2.4840.09 0.72" 29.4440.28 202"
19 7.5 30 15  183.6249.24 0.63” 2.460.13 0.71" 29.780.94 2.04™
20 10 50 10 1855244.41 0.64" 2544013 0.76" 27.4140.49 148

JE: **P<0.01, *P<0.05.

HRYE R 3URT 0, A 2 W B8 ML WA AN 7 VA%
WEE A AR SEV(LDH). M SE (MDA) /8T 1,
Ut B 255 22 T R A 2] 5 2 B A, 7R lEeis
BT, YIREaE X LDH 1 MDA F=A 4 {E
H, BRI AN, &AL A A e 3
1) (p <0.01 8k p <0.05) , ULHAAZmY. HHLBEHHAM
TSR R AT LDH A1 MDA B FIs A 2
T HAE AR I ROR s SR 4 A 1 SE(SOD)
BIRT 1, ULHAA 2 A iR sl 5 35 B AP
R B R ETEHE A, HREEXT SOD P24
YER, REMETaT AL, AR PRV R BT (p
<0.01 5 p<0.05) . [Aitk, A LDH. MDA #1 SOD ix

3 M EPUAMBE M EE KRG, REH. B
AN ZA R LB B I EUR AR 7,
M RPN E et 7 BB S %,

RIS 5N 16 B CRZW. BRI Z 52
BOB M E 55029 10 mg/L. 50 mg/L. 2%) , LDH
1 MDA 1) SE 533 8:/)N, Ui Bl %40 -G % LDH #i1 MDA
PR EHISIE Bk EIkIR 58 12 CR2M. B
TN SO A E 73 5 mg/L. 10 mg/L.
1%) I, SOD I SE fEix K, UiHHIZH &% SOD iy
FIVE B, X UL H AR IR AL S,
RO, HhEER NS & R R R A4
Ko W ZDWERTE, FK2B . HREEAE

17



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.12

BHLEUROG PC12 41 f) LDH. MDA F1 SOD #J75 &
FR (p <0.05 B p <0.01) , XML LE 5 ER
WHAAE TRy, e 53 2 (=R B 1P
[FPTEAAE R o DRI I B TR S TR A B S 4%
Zly. WREE RPUEEL T, TR SRS
IR T E ] SR PR AR

3 g

31 ZZMyE 5 mg/L~20 mg/L. EHIFEHEALE 10 mg/L
~100 mg/L &2 FEHUHAE 1%~2%3K B AR
EAH HO, EATE SEUNAMAEE R T (p
<0.01), fEMLIREETEREI T LAgE— R PC12 ZHfy
AT e = P BT 7t
32 fERp—prEikInt, REm. WREEARE
FRHUAAC IR . ARGRI R 2 I R o 2 PR A
MR FR R () LDH R (p<0.01), HIFRE
AR SOD & &E (p<0.01), FRAFEIRIGHK
. hEAAN, He B4 hE 5 2 PR b
MDA & & (p<0.01 5; p<0.05), M2 2.
BRSNS E SR IOBER X Ho 0, 347511 PC12 44 fitd A
AIRBEIIPEMRY R, R EIETTH T 2
PRSP BRSO
33 fEFEPEAIRIR T, REM. WA AR
PEEUR SR AR ) SE (LDH) Al SE (MDAD )
/NF 1, IS AR T LDH A1 MDA 74 3%
HIHIER (p<0.01 Bi p<0.05) ; FIKEAEHSE

(SOD) #IKT 1, BiHRA &R SOD FeA: &
ZWEIER (p <0.01 8 p<0.05) » F£Wy. s
F AN R BUR A FES) 791028 10.mg/L 50mg/L. 2%
I, LDH Al MDA ) SE {258 /)N, Ut izl &%t LDH
FI MDA [ EMS . A2y SRR
SRR E 73 M9 5 mglL. 10 mg/L. 1%, SOD
1) SE LI, Ui H1ZZH &% SOD 1 W R/ FH #¢5ik o
A2y B RSEEER E E BGRO PCL2 4HiAY) LDH.
MDA HT'SOD ¥J4 &5 (p<0.05) , XiRZ
My 5 B AR LA TR R, Bet SR R
BEMEHEEAER.
A Ik
[L] 7 I 20 38 10 8 9% 0 48 % T 2% R PR (0], 76k sk

$%,2003,5:44-46
HE Chuan. Nutrition of sweet potato and its development and

usage [J]. China Western Cereals & Oils Technology, 2003
(5): 44-46

18

(2]

(3]

(4]

(5]

(6]

7]

8]

(9]

[10]

(1]

[12]

JEI RS  LLEE TR E S TR DD BE[]. & it 55 24 14,2006,
8(8): 75-76

ZHOU Zeng-xue. The nutritional value and health function
of sweet potato [J]. Food and Drug, 2006, 8(8): 75-76

Heo H J, Kim Y J, Chung D, et al. Antioxidant capacities of
individual and combined phenolics in a model system [J].
Food Chem., 2007, 104(1): 87-92

Zanfini A, Corbini G, Rosa C L, et al. Antioxidant activity of
tomato lipophilic extracts and interactions between
carotenoids and a-tocopherol in synthetic mixtures [J].
LWT-Food Science and Technology, 2010, 43: 67-72

e 75, 25 B3 BT A 2 I T SRR B L E T
WF 7T B & AR, 2005, 21(3):118-121

LONG Xiu, LI Guo-ji, GENG Yu-huan. Study on the
Anti-oxidation Effect of Tea Polyphenols on Dry Fruit [J].
Modern Food Science and Technology, 2005, 21(3): 118-121
Cai Y J, Ma L P, Hou L F, et al. Antioxidant effects of green
tea polyphenols on free radical initiated peroxidation of
ratliver microsomes [J]. Chem. Phys. Lipids, 2009, 120: 109-
117

Guerra M C, Eeroni E S P, Broccoli M. Comparison between
Chinese medical herb puerarial obatacrude extract and its
main isoflavone puerarin antioxidant properties and effects on
rat liver CYP-catalysed drug metabolism [J]. Life Sci., 2000,
67: 2997-3006

Zhou B, Wu L M, Yang L, et al. Evidence for a-tocopherol
regeneration reaction of green tea polyphones in SDS
micelles [J]. Free Radical Biol. Med., 2005, 38: 78-84

Niki E, Saito T, Kawakami A. Inhibition of oxidation of
methyl linoleate in solution by vitamin E and vitamin C [J]. J.
Biol. Chem., 1984, 259: 4177-4182

Liu X J, He F L, Zhao L C, et al. Synergistic Antioxidant
Activity of Sweet Potato Extracts in Combination with Tea
Polyphenols and Pueraria Flavonoid in Vitro [J]. Advance
Journal of Food Science and Technology, 2014, 6(2):
215-220

Wolfe K L, Kang X, He X, et al. Cellular antioxidant activity
of common fruits [J]. J. Agric. Food Chem., 2008, 56(18):
8418-8426
Fuhrman B, Volkova N, Rosenblat M. Lycopene
synergistically inhibits LDL oxidation in combination with
vitamin E, glabridin, rosmarinic acid, carnosic acid, or garlic

[J]. Antioxidants & Redox Signaling, 2000, 2: 491-505



