Journal of Life Science 2022 Vol. 32. No. 2. 167~174

ISSN (Online) 2287 —3406
DOl : https://doi.org/10.5352/JL5.2022.32.2.167

- Review -

Functional Bioactive Compounds and Biological Activities of Vaccinium oldhamii

Jung-Woo Chae* and Huiseon Jo

Gyeonggido Forest Environment Research Center, Osan 18118, Korea

Received August 30, 2021 /Revised January 5, 2022 /Accepted January 28, 2022

In modern society, interest in antioxidants is increasing as the stress caused by oxidants increases.
However, the demand for synthetic antioxidants is decreasing because some studies have confirmed
that they are harmful when consumed in large quantities; thus, studies on antioxidants derived from
natural substances are actively being conducted to replace synthetic antioxidants. Blueberry, known
as one of the world’s top ten long-lived foods, is a plant of the Vaccinium (Ericaceae) family, and var-
ious pharmacological activities of blueberry including antioxidant activity have been studied. Vaccinium
oldhamii (VO) is a deciduous broad-leaved shrub in the same genus as blueberries, and in this paper,
we summarize the studies on the efficacy analysis of VO extracts and purified products. The content
of phenolic compounds in VO fruits was proportional to antioxidant and anti-influenza activity such
as the inhibition of NO production, and the total content of polyphenols and anthocyanin was high-
er than that in blueberries. VO fruit extracts showed anti-inflammatory activity and anti-cancer activ-
ity against human acute leukemia; in contrast, VO branch extracts showed anti-inflammatory activity,
activity to inhibit osteoclast differentiation and bone resorption due to inflammatory response, and
anti-cancer activity against several human cancer cell lines. Compared to blueberries, VO showed
higher phenolic compound content, antioxidant activity, and various physiological activities. In addi-
tion, VO is considered to have sufficient value as an alternative crop to blueberries, such as it can
be grown natively in Korea, with simple mass cultivation and no need to pay royalties for commer-

cialization.
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Fig. 1. Classification of vegetation types of Vaccinium oldhamii
community in Anmyeondo island.
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5l A= & E methanol/water/chloroform & &g
=2 TE‘O]'Cq gas chromatography-time-of-flight-mass spec-
trometry (GC-TOF-MS)®} ultra-performance liquid chroma-
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Q-TOF-MS)Z #4139 & ™ oxalic acid, phosphoric acid,



Table 1. Total polyphenol content of Vacinium oldhamii fruit
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Extract solvent Total polyphenol content

Total polyphenol content

Standard material Reference

(mg/g) of blueberry (mg/g)
70% acetone 55.972 - Tannic acid 7
’ 17.4 - Gallic acid 6
0 8.1 - Gallic acid 29
80% ethanol 179 28 Gallic acid 30
Immature fruit 132.2 106.9
- Gallic acid 69
80% methanol Mature fruit 574 31.6
65.5 12.0~35.1 Gallic acid 70
Hot water 269.1 72.4~190.7 Gallic acid 60
Solvent mixture 100.69 36 Gallic acid 43
‘Solvent mixture (methanol/water/chloroform =2.5:1:1)
Table 2. Total flavonoid content of Vacinium oldhamii fruit
Extract solvent Total flavonoid content Total flavonoid content Standard material Reference
of blueberry
80% ethanol 48 mg/g 23 mg/g Naringin 30
Solvent mixture’ 75 ppm/mg extract 22.3 ppm/mg extract Naringin 43
‘Solvent mixture (methanol/water/chloroform =2.5:1:1)
Table 3. Total anthocyanin content of Vacinium oldhamii fruit
Extract solvent Total anthocyanin Total anthocyanin content Standard material Reference
content (mg/g) of blueberry (mg/g)
80% ethanol 4.74 237 Cyanidin 3-glucoside 30, 65
0 592 0.95 Cyanidin 3-glucoside 69
80% methanol 191 31-265 Cyanidin 3-glucoside 70
Solvent mixture 3.74 0.93 Cyanidin 3-glucoside 43
‘Solvent mixture (methanol/water/chloroform =2.5:1:1)
xylose, arabinose, xylitol, shikimic acid, citric acid, quinic 9} HWEPES A =2 A4S YERE AL E HIHT,
acid, fructose, glucose, galacturonic acid, caffeic acid, su- 7,29, 30,43, 69, 70]. A7 YT 4] F2EY AAZAd TS
crose, delphinidin, petunidin, peonidin, malvidin® gluco- H WS A= Table 49 2o AZUF drjY = 8=
side, galactoside %4, chlorogenic acid, quercetin-3-O-glu- ekt & QtEAol ke 3H4lsl 843 Bl g Ete AS
coside, quercetin-3-O-rutinoside 5°] AEH A2 HIiFH epgigloy 3] & £ g3 2 AAAAE Jeh)
ATH43]. Aa v 7EA A M= (+)-catechin, (-)-epicatechin, ATH29, 43, 70]. Lee 5 AFM43]1A AU gl 4t

proanthocyanidin A-2, cinnamtannin B1, lyoniside, ssiori-
side7} &2 = A TH34, 55].

F3UF 4oz

ks 24

Aeus 4l A 24g )%, ABTS' radical 4:7]
s, antioxidant protection factor (PF), thiobarbituric acid re-
active substances (TBARs), nitric oxide (NO) 47 %, hydro-
gen peroxide 2271, $U¥ 59 s}t F4 & Ul
o @A A BHAY 2& &9 44 e &7

= =IL O

TEET

s} g4 & IS HA= AR YER quinic acid, caffeic
acid, delphinidin-3-O-glucoside, and delphinidin-3-O-arabi-
noside 3 &FH o] F8 i3 FHE BH[4, 62] gallic
acid, hydroxybenzoic acid, and chlorogenic acid <] 3% o]
gl vt £2 A0 yehgn Aauy Aol A
£ % chlorogenic acid, quercitrin, quercetin® Z#}3 5
2 1,000 pg/mlol A 72t 91.9%, 77.4%, 89.9% = \EF O
ABTS radical £7% 9] 7 chlorogenic acid= 100 pg/ml
FE A 954%, quercitrin?t quercetin 1,000 ug/ml & =]
A 91.4%, 9.5% %2 UEFSTH].
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Table 4. Electron donating ability of Vacinium oldhamii fruit

Extract solvent Experlmethal Electron donating ability Control material Electron donating a.blhty Reference
concentration of control material
70% acetone 500 pg/ml 98% BHA 92% 7
North A.merlcan 44.6%
Blueberries
400 pg/ml 76.4% 30
80% ethanol Korean 0
. 32.6%
blueberries
400 pg/ml 84.2% - 29
Undiluted 456.2 pmol Trolox equivalents/g  Blueberry 52'5.~ 240 umol Trolox 70
extract equivalents/g
80% methanol ) Imma.ture 423'.3 umol Trolox Blgeberry 367.2 ymol as trolox/g
Undiluted fruit equivalents/g (Tifblue) 6
extract Mature 183.9 pmol Trolox  Blueberry
fruit equivalents/g (Tifblue) 1394 umol as trolox/g
Solvent mixture  1:4 dilution 0.67 mM TE/mg ext Blueberry 024 mM TE/mg ext 43
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