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Antioxidant and biological activity of Dillenia parviflora Griff. fruits

Narin Kakatum, Saengsit Kritsadee, Wannee Promdao, Kittisak Klaew Chansuk, Paphawee Sukdee
Department of Applied Thai Traditional Medicine, College of Allied Health Sciences,
Suan Sunandha Rajabhat University

Abstract

This study aimed to evaluate the antioxidant and biological activities of Dillenia parviflora
Griff. (Dp) extract through various analyses, including the determination of total phenolic content,
DPPH radical scavenging assay for antioxidant activity, and inhibition of elastase, tyrosinase, and
hyaluronidase enzymes. The study also assessed the inhibition of nitric oxide production in
lipopolysaccharide (LPS)-stimulated macrophage (RAW 264.7) cells and evaluated the wound
healing efficacy in human keratinocyte (HaCaT) cells. The results showed that the average total
phenolic content in Dp was 28.14 + 0.97 mg GAE/g. The antioxidant activity of Dp was significantly
lower compared to vitamin C (p=0.019). A concentration of 1 mg/mL of Dp demonstrated
anti-inflammatory effects in RAW 264.7 cells, which were significantly less potent than those of
triamcinolone acetonide (p=0.003). The inhibitory effect of Dp on tyrosinase was characterized
by an IC_>1,000 me/mL, which was less effective than vitamin C. Dp also showed slight inhibition
of elastase activity, but this effect was significantly weaker than that of EGCG (p=0.016). However,
Dp did not inhibit hyaluronidase activity. The wound healing assay indicated that 1 mg/mL Dp
could stimulate human skin cell migration faster than the control but slower than vitamin C
(p=0.049). Future studies should focus on identifying the active compounds responsible for

these effects and conducting clinical trials to explore potential applications in herbal innovations.
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Figure 1 Linear regression of Gallic acid
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Table 1 Free radical scavenging activity of of Dp compare vitamin ¢

The concentration inhibits 50% of free

Sample -value
8 radical scavenging activity (SCSO, mg/ml) &

Dp 0.05+0.00 0.019

Vitamin ¢ 0.01+0.00 =

Note: Dp is the extract of Dillenia parviflora Griff fruit. Values are presented as the mean+SD from three independent
experiments.
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Figure 2 Percentage of free radical scavenging activity of Dp
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Figure 3 Percentage of free radical scavenging activity of vitamin c
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Figure 4 Free radical scavenging activity of Dp and vitamin c in microwell plates
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Table 2 The results tyrosinase enzyme Inhibition

The concentration inhibits 50% of tyrosinase enzyme activity

S [t
ampte (ICSO, mg/mL) (mean+SD)
Dp >1,000
Kojic acid 0.005+0.00

Note: Dp is the extract of Dillenia parviflora Griff fruit. Values are presented as the mean+SD from three independent
experiments.

60 _\0 Experiment 1y = 2.729In(x) + 6.7778

Vi
RZ = 0.8082
g i M Experiment 2 y = 2.51581n(x) + 4.9113
z | R? = 0.9789
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a
:E 20 R2 = 0.948
@
v
[=]
= —
; 0 T E——— o =
= 1
0.00025 ——os 0.25 2.5
-20

Concentration (mg/ml)

Figure 5 Percentage of tyrosinase Inhibition of Dp

J Med Health Sci Vol.31 No.2 August 2024 I 161




L 4 Experiment 1y = 18.588In(x) + 143.21
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Figure 6 Percentage of tyrosinase Inhibition of kojic acid

pioo aifoy

Figure 7 The Inhibition of tyrosinase enzyme of Dp and kojic acid
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Asnagauran1seugselvidandwma 9 50%
Table 3 The results elastase enzyme Inhibition

The concentration inhibits 50% of elastase enzyme

Sample alue
2 activity (IC, , mg/mL) (meanSD) SR

Dp 0.16+0.02 0.016

Epigallocatechin gallate (EGCG) 0.05+0.01 -

Note: Dp is the extract of Dillenia parviflora Griff fruit. Values are presented as the mean+SD from three independent
experiments.
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Figure 8 Percentage of Elastase Inhibition and EGCG concentration
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Figure 9 Percentage of Elastase Inhibition and Dp Concentration
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Table 4 The results hyaluronidase enzyme Inhibition

The concentration inhibits 50% of hyaluronidase enzyme activity

S L
amp?e (ICSO, mg/mL) (mean+SD)
Dp NA
Disodium cromoglycate (DSCG) 0.024+0.004

Note: Dp is the extract of Dillenia parviflora Griff fruit. Values are presented as the mean+SD from three independent
experiments. NA is No inhibitory activity observed.

Dp bifnasudueuluilanglsiva luvuzilalndelaslilnaen (0SC) fqvidudauouluilosglstioa
#isiein IC__0.024+0.004 1n./aia.
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Figure 10 Percentage of hyaluronidase enzyme Inhibition and concentration of Disodium

cromoglycate (DSCG)
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Figure 11 Percentage of hyaluronidase enzyme Inhibition and concentration of Dp

NAN1SNAFBUNARIUNNTONIEUYEY Dp Wisuisunulasuaudlulauluwadinizidesuulasnig

(RAW 264.7)
Table 5 Inhibition of nitric oxide of Dp compare triamcinolone acetonide

Percentage of inhibition of nitric oxide (mean+SD)

Sample
0.0001 0.001 0.01 0.1 1 10
Dp NA 10.99+2.37  9.89+2.37  9.89+2.37 20.05+3.95 1.37+1.65*
Triamcinolone acetonide 23.46+2.81 26.54+4.60 27.09+3.46 29.05+5.28 31.56+1.91 NA

Note: Dp is the extract of Dillenia parviflora Griff fruit. Values are presented as the mean+SD from three independent
experiments. *The color of the sample interferes with the measured absorbance value, NA = Not tested, *p-value

indicates statistical significance at the 0.05 level.

'3

AMULTNTWYBY Dp 7 1 un./ua. Sgyndauniseniaulumadmizidesulasiia (RAW 264.7) desnin

o

grmunsonaulasuendlulauegsiitodAgynisedianszau 0.05 (p=0.003)
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N1INAUUTLANSAMNVRINITANIULKAYY Dp Wisuisuiudnfiudluwadividvasuyee
(HaCaT cell)

Dp wardmiudliiduRuiemadimmosmyud (HaCaT cell) aundududous 0.001 &9
1 un/ua. Wesidudnisegsenvaaaadanaglulig 79.19-86.05% dmsu Dp uay 79.13-84.18%
dmSUAnnug pud iU’ fnnsedt 6 (Table 6) st Saden Dp uasinfudiierududu 1 un/ua,
ilennaounsaNIULHa

Table 6 Percentage of cell viability of Dp compare vitamin C

Cell viability (mean+SD)

Sample
0.0001 0.001 0.01 0.1 1
Dp 86.05+2.72 85.52+1.31 85.03+1.13 83.32+3.56 79.19+2.80
Vitamin C 84.18+3.23 82.02+0.90 80.46+1.88 79.82+2.35 79.13+3.54

Note: The values shown are the results of 4 repeated experiments (mean+SD)

1] 0.0001 0.001 a.m 1 1 E 1 01 0.01 Q.00 0.00071 0 ma/ml

Dp vitamin C

Figure 12 Cytotoxicity assessment of Dp compare vitamin ¢ on human skin cells using

sulforhodamine B staining in a microplate
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Figure 13 Morphological characteristics of human skin cell migration in the wound area exposed

to test samples (40x magnification)
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