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Abstract

A beverage was developed using the Abeliophyllum distichum leaf (AL). The beverage was prepared by adding it to apple juice
by concentration, and physicochemical quality, antioxidant activities, and sensory evaluation were measured. Soluble solid and
reducing sugar content of the control were 12.57 °Brix and 11.40%, respectively, and there was no difference from the group with
addition of the AL extract. However, pH was slightly increased upon addition of AL extract. Lightness and yellowness increased
when AL extract was added. Verbascoside content was not detected in the control, but it increased as the concentration of AL extract
increased. The contents of ascorbic acid and flavonoids were 5.38 and 20.42 mg%, respectively, and there was no significant difference
between the groups. However, the content of polyphenols increased as the concentration of the AL extract increased. DPPH radical
and metal ion scavenging activity were increased by addition of the AL extract, but there was no difference in the ABTS radical
scavenging activity. As a result of the sensory evaluation, there was no difference from the control even wihen the AL extract was
added; thus, it was considered that there was no problem with the degree of acceptability when added within about 300 ppm.
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U] dURgl 2283 H7lete] A2 G2 verbascoside
= =72 HPLC(Waters, Millipore Co., Milford, MA, USA)
2 2431921 columne Capcell pak Cig(5 pm, 250 mmx4.6
mm, Shiseido, Japan), Detector== PDA, 330 nm, injection
volume2 10 pL, °o]=A2 A €49 0.1% H;PO, B &
acetonitrile=Z 5} 9.1 gradient -2 0~7 min, 90~75% A; 7~15
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A5l Th(Park 5 2008).

Flavonoid S}HE T2 27 A& 0.1 mLof| 80% ethanol
09 mLE H7lotal o] £ 0.5 mLe} 10% aluminium
nitrate 0.1 mL, 1 M potassium acetate 0.1 mL & 80% ethanol
43 mLE AR A7Feto] BReka AN 4087
XA 1 % RS 415 ol FHE %S 45
on BEFEAZLE quercetin(Sigma-Aldric, St., Louis, MO,
USA)S AFR3F9tH(Moreno 5 2000).

Polyphenol SI3HE 52 7 A|&E 1 mLO] phenol regent
0.5 mL2} 10% Na,CO; 1 mL, 7.5 mLe] ZH5E A=
&3tsto] 302 Bt RESAIX] & 760 nmoll A FBEE 57
slglon FREZAZE tannic acid(Sigma-Aldrich, St. Louis,
MO, USA)E AME-5IATHAOACH 1995).
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DPPH 2T} 2752 212F &2 A2 3] S4eto] 3
g 9 2 mLo] 02 mM DPPH 2 mL 87} & &3 % 420
Al 3087F ¥Hg5te] 517 nmol| A SFEE Z795H th(Blois
MS 1958).

ABTS radical A759 F-$ol= ABTS A]2K(2,2’-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) 7.4 mM3} Potassium
persulfate 2.6 mM A| 23t § 515 F7F QrAof AR A2k
o BYE gol 15 olsp} HER FRAE 4T F 4]
¥l ABTS A} | mLo] 108] 343t S A& 0.05 mLE 3
PYSHL AF2oIA] 9087 ¥HGAIZL T 734 nmol A FHES
74 Re 5 1999).

F£0]2 AASS ST8AE 1 mLo] 2 mM ferrous
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A3} thYen S 2002).
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Table 1. Soluble solid, reducing sugar content and pH of the beverages with Abeliophyllum distichum leaf extract

Soluble solid (°brix) Reducing sugar (%) pH
Control 12.57+0.06 11.40+0.41 3.68+0.01°"
150 ppm 12.63+0.06 11.23+0.10 3.71£0.01*
300 ppm 12.57+0.06 10.97+0.35 3.70+0.00"

D Values with different superscripts within a column (*°) were significantly different (p<0.05).
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2 9t Ascorbic acid9] $FHFL RS 538 mghP o nj ALt

T FE2E2 Arbs=ol wet 247 541 2 537 mg%= o

3. OMLIRR! £E2 MI| 29| verbascoside g2 A 277} 20709l xjo]= Kol koo flavonoid 3}t
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Table 2. Hunter’s color values of the beverages with Abeliophyllum distichum leaf extract

L a b
Control 46.58+0.18°" -0.13£0.03° 5.300.10°
150 ppm 54.06+0.03° -0.02+0.02° 6.63£0.07°
300 ppm 53.69+0.10° -0.13+0.08° 7.4020.08°

Y Values with different superscripts within a column (*°) were significantly different (p<0.05).

Table 3. Verbascoside content of the beverages with Abeliophyllum distichum leaf extract (unit: pg/mL)
Control 150 ppm 300 ppm
Verbascoside content ND*P? 9.03+0.02 24.330.11°

Y ND: Not detected.
? Values with different superscripts within a row (*°) were significantly different (p<0.05).

Table 4. Ascorbic acid, flavonoids and polyphenols contents of the beverages with Abeliophyllum distichum leaf extract
(unit: mg %)

Ascorbic acid Flavonoid Polyphenols
Control 5.38+0.01 20.42+3.67 132.91+3.42°)
150 ppm 5.41+0.08 19.36+2.08 136.74+4.14°
300 ppm 5.37+0.06 23.1542.50 146.84+4.26°

D Values with different superscripts within a column (*°) were significantly different (p<0.05).
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ascorbic acid®} flavonoid SFSHE9] SteF Xfo|7} Q&= Ao=g
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Table 5. Antioxidant activities of the beverages with Abeliophyllum distichum leaf extract
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Song 5(2013)2 41=4] 9] polyphenol 3}et=2] oFat
Aol 28 Atolol= LT AEAZE 2Ao] polyphenol
go] =25 AR Foleo] =2 AR d#A Sl |l
£ I 29 HUisto] Axst =04 DPPH 2HojZ
2A5E ST A, 2o Hlste] H7RtolA 2
4k} &S HRIthal sto 2 Ao} AR5k Aol itk

QHH, Z47+9] Akt RS A S0 gk R
2] (Table 6)°]|A]+= polyphenol 3}5H=} verbascoside St »
Zko] 0.87272 7P =& A0 Z YENF O™ verbascoside@}
DPPH &tz 275, 50|12 AATH:E =2 AUBAE
Hol= Ao Z YeRY verbascosideZ} HAHSF A4S 7R 1
A= Ao FAHFE ALY

6. DIMLITY $E2 A7t 29| BSZAL
HARY $2ES Abetel AxY 229 WA
2 UAS AT Table 73} 2t
o] A9, AP 7259 e VR HARY
2220 7t Bol A4S Ao gt 7 SEE AhsE

AFE Ui T B9l AAAE Hixdtol M =

(unit: %)

DPPH radical scavenging activity

ABTS radical scavenging activity

Metal chelating activity

Control 92.25+0.60°V
150 ppm 97.10+0.33"
300 ppm 97.45+0.38"

51.57+0.84° 21.87+£1.32°
48.75+0.78" 20.82+1.56°
52.08+1.49° 25.84+0.59°

D Values with different superscripts within a column (**) were significantly different (p<0.05).

Table 6. Correlation coefficients among antioxidant compounds and antioxidant activity of the beverages with Abeliophyllum

distichum leaf extract

Ascorbic acid Flavonoid Polyphenol Verbascoside DPPH rafilcal ABTS rafilcal Metal (.:h.elatmg
scavenging scavenging activity
Ascorbic 1.0000
Flavonoids -0.0223 1.0000
Polyphenols =-0.1166 0.5904 1.0000
Verbascoside -0.1073 0.4538 0.8727 1.0000
DPPH radical 0.0213 0.0514 0.6323 0.8087 1.0000
scavenging
ABTS radical 0.0911 0.6157 0.3778 0.2481 -0.3025 1.0000
scavenging
Metal chelating 0.0342 0.4874 0.6987 0.7620 0.3305 0.7255 1.0000

activity
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Table 7. Sensory properties of the beverages with Abeliophyllum distichum leaf extract

Conrol 150 ppm 300 ppm

Color 7.25+1.17°Y 7.1541.31% 6.40+£1.92°
Flavor 7.13+1.16 6.83+1.36™ 6.30£1.57°
Bitter 2.20+1.20 2.20+1.14 2.60+1.37
Sweet 6.43+1.38 6.85+1.31 6.48+1.52
Overall acceptance 7.00+1.52 7.05+1.34 6.43+1.74

Y Values with different superscripts within a row (*°) were significantly different (p<0.05).

2 71355 BRI G207 = 150 ppm, 300 ppm FH7E
£o= o150l Ho|S Lehpgith

20| A%, 272t 150 ppm F7HES oha R 32
Hof &gto] wol okgl Holg o 300 ppm H7lt2 o|E
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Yol A7t F7IoFTE. Verbascoside T2 thRat
A2 QAW AR 258 BrHsErt 371
=2 271519t} Ascorbic acid 2 flavonoid SF3HE 32
7t 538 9 2042 mevesh oo TR $0149 Holg B
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o1#] ggket. 12Ut polyphenol SFeEHES] TS vl LY
322 A7Pswrt 37F94% 3715kt DPPH 22 &
A3t FEole AASANE VHURY F5E H7i
SJsfo] Z7IHHA T ABTS i AA%-2 Aol g HolA
QJoith WA Ak, VAR F5EE Ul of
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2 A 2029 2850 YR S ATATHe]
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AU THEA #E¥lS: 2021RIS-001).
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