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Abstract: In order to investigate the antioxidant activities of glutathione and six phenolic acids (syringic acid, vanilic acid, gallic acid,
caffeic acid, sinapic acid, ferulic acid) alone and in combination, ABTS"- scavenging ability, DPPH- scavenging ability, reducing power and
oxygen free radical absorption capacity were used to evaluate their antioxidant activities, and the synergistic effect (SE) was used to analyze
whether they have synergistic antioxidant. The results showed that glutathione had antagonistic effects with syringic acid and vanillic acid in the
four antioxidant experiments, and had obvious synergistic effects with gallic acid only in reducing power experiment (p<0.05). There was no
synergistic effect between glutathione and ferulic acid, but only synergistic effect with sinapic acid in DPPH- scavenging experiment. However,
glutathione and caffeic acid showed significant synergistic antioxidant activity in ABTS, DPPH free radical scavenging experiment and reducing
power experiment and its SE were 1.21, 2.20 and 1.29, respectively, which was the most potential synergistic antioxidant combination.

Key words: glutathione; phenolic acids; antioxidant activity; synergistic effect

E[BE 5

FHFY BEER, W 20A%, 55 IR 5 A W H IR A0 S8 M BBk S LA A O] AR & it B, 2020,36(3):48-55

RAN Ling, HUANG Yan, ZENG Hong-leng, et al. Antioxidant activity and combined antioxidant effect of phenolic acids and glutathione
[J]. Modern Food Science and Technology, 2020, 36(3): 48-55

PrEMA R EEN SRR —, T
) I B AU IEEER, RARPUR
ks EHA: 2019-10-11

HEWH: EREANZFESEFEEIE (31701565; 31601442); [ER
ETERMESEIIE (2017M623035)

&R B3 (1994, &, BiL, MsthE: RE. HEREYEAR
IiE

BiREE: {38 (1971-), B, #L, #%, #sm: KESnIrRE
zE

48

T AN BHRIBIAIIRSS) R R A R 2
AR B GER B REA, A sk A SR
AE71, WIEZARFURM, (R ARHAMGEE 2 H
A, X B HEUERA A K. 4R
MRPHPA SRR 7RG, ORRRENRRR
PRETEE SR, PV EIRIE AE 2 F T AT
FAAE Y. A SR 1 2 o R R 1 2 ik
(GSH)Z =Ptk b EZE AR Py L aU e . tbsh, m
AR, YR, B



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.3

BEIPUEME S, SRR R BT fit
Afed1, MiERE ) SMFR R AR B E A S
U1, it & 48 By R p R BAA 1 BB
tehg B,

RGBT ZFENE, U E PSR 24
Pk, AE LRI E A A s,
R T2 e H A5 MR 1 S G S AR AR B HRGE,
WHAA I H K S R Z e i o e E e B AA TR
RIS FME . ¥ R R RS AL 2R S ST A
PR ECR S LR R A . BRI BAREEE |
WM VAR RDIE R FRAT R R AL S P E S
PER 3 BERENM, RS HH T I B RE R
i, PUEAGHHEE B R Re s el 1S H
SRy SR NI A = S ) e e A SR e /LN P
Py DU VRIS, E VR ABTS R
DPPH- [ B35 BRI 55 1725

ARSIGIEARHFIRE CT /IR FHER. KETIR)
FER IR (MHERR. YT IR FIERIR) PR
g (W 1, LLABTS - JEFRAES). DPPH-IERRAE ]
W IR E HEERIRRE /) (ORAC) Nt fbig T
fabr, DE 71X 6 PR -5 b H KSR &
B ISTEIGRE ST IPTEHLERR A E L, VEDER
T EWERINUR, 7o AR IR B A 5
PrAfLrERE, TRALEISIRE .

HS
(8]

H
I IOOC\_/\)LN]\WNV
_iu[: H O
e R
HO OH HO OCH, HO QCH,
& N\ on & N on ¢ N OH
Wl o] 5 27 OCH,
OH OCH, OCH,
Ho HO HO
)—Q*Oil );—@ﬂm )—Q—ml
0 0 0
OH ) ~OCH,
WA TR R IR

1 ARERAFD 6 FEERAY (L F 51T

Fig.1 Chemical structures of glutathione and 6 phenolic acids
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Table 1 ABTS" scavenging capacity of glutathione and

phenolic acids

FEMH IEEEPAEN Rz ICs/ (ug/mL)
BBEHIK  y=523.04x+3.5853 09991  88.74+2.45°
T4&B  y=735.54x+0.4099 09988  67.4245.21°
38 y=1049.4x+1.9793 09938  45.763.68°
HATFE y=2812.6x+0.9712 09964  17.43+2.05°
el y=621.67x+0.4098 0.9997  79.77+2.03°
FTELER  y=1615.8x+3.1399 0.9934  29.00+2.60
FFE y=732x+0.7963 09940  62.22+4.24°
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Table 2 DPPH- scavenging capacity of glutathione and phenolic

acids
AT [EREPAEN R? ICs¢/(ng/mL)
SREEK y=2954.1x+2.6325 0.9991  16.03+1.87%
TAR y=11834x+1.7192  0.9909 4.08+0.34¢
%8 y=19502x+0.1908 09997  2.55+0.01f
ABEFER y=39109x+0.6002 0.9972  1.26+0.01°
IR y=12669x-0.077  0.9999  3.95+0.58°
FA2ER  y=7236.3x+0.6478 0.9973  6.82+0.01°
FFE y=51223x+0.9947 09956  9.57+0.86"
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Table 3 Reducing power of glutathione and phenolic acids

AN B3 X, R2  ODyg/(ug/mL)
SRk y=3.3541x+0.0038  0.9991  147.94+2.23
T#E  y=10506x+0.0521 09940  42.63+1.45°
#¥8  y=5.3746x+0.0058 09915  9.20+0.23'
HAAFE y=32698x-0.0007 09991  15.31+0.64°
sedEBR  y=12669x-0.077  0.9999  3.95+0.029
FT42E%  y=8.7502x+0.0285 0.9925  53.88+0.14
FF# y=11.961x+0.0729 09918  35.71+0.43°
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Table 4 ORAC value of glutathione and phenolic acids

FAAH ORAC/(umol TE/g)

BRI 809.80+142.71f
T AR 6931.94+687.04°
HFE 12724.60+2207.28°

BETE 5836.25+367.58°
opadE B 16208.85+189.30°
T 3285 15648.02+251.23°
I~T B8R 9206.50+657.59°

BEHIL S 6 MR ORAC U 4 Fin. H
L, BIECH R R A B ORAC {E (809.80 umol
TE/g). XTHREERIZE, ORAC K/NGFFRN: FHE
B> T HBRSEE TR TR OIGIRIMERSS, ik
&[] ORAC 18y 16208.85 pmol TE/g, HAIRIGHE
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Fig.6 ORAC value and SE of combination
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