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ABSTRACT

This study aimed to compare the physicochemical characteristics and antioxidant properties of apple pomace (AP) and apple
juice (AJ) to provide a basis for the utilization of AP. The samples were obtained from commercial Korean apples, Fuji (Malus
pumila), and dried in a rotary drier at 80C for 12 hours. The total soluble solids and reducing sugar content of AJ were
significantly higher than that of AP, but the pH was significantly lower. The total content of polyphenols and flavonoids of
AJ was significantly higher. The corresponding content of AP was 65.2% that of AJ. The antioxidant activity (2,2-diphenyl-1-
picrylhydrazyl [DPPH], 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) radical scavenging activities [ABTS], ferric
reducing antioxidant power [FRAP], and Reducing power) also showed a trend similar to that of the antioxidant components.
Thus, the polyphenol content of AP reached an average of 65.2% compared to that of AJ, indicating that AP still contained
a considerable amount of antioxidant components. This suggest that AP has significant potential as a sustainable ingredient

for the development of apple pomace-based products.
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100 ppm, for 5 min and washing 5 (H-200, Hurom, Korea) at80°Cfor 12h  homogenizing
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Fig. 1. Preparation process of AP and AJ.
WA: whole apple, PA: peel apple, FA: flesh apple, WAP: whole
apple pomace, WAJ: whole apple juice, PAP: peel apple pomace,
PAJ: peel apple juice, FAP: flesh apple pomace, FAJ: flesh apple
juice.
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APRHEHAP) T AREE(ADS] A9 24 e Table 29F
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)91 42.2~43.5¢] Hlg] Aoz A JERGTHp<0.05).
APS] 2’ FHAME)E 8998 WA oH, AJe] a'gh(HAE)
91 5.6~6.59 Hl&] fFelHez A eIt p<0.05). ©l&

Table 1. Moisture contents, pH, and tritratable acidity of AP and AJ with and without seed, stem, and peel

WAP PAP FAP WAJ PAJ FAJ

Moisture (%) 10.42+0.421F 11.05+0.39° 11.88+0.42¢ 15.99+0.23¢ 17.61£0.26° 16.9240.56°

pH 475+0.01° 4.68+0.01° 4.66+0.00° 4.61+0.01¢ 4.50+0.00° 4.56+0.00°
Tritratable acidity (%) 0.06+0.00" 0.07+0.00° 0.08+0.00° 0.12+0.00° 0.140.00° 0.13+0.00°

D = Means with different superscripts are significantly different at the p<0.05.
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Fig. 2. (A) Total soluble solids (°Brix) and (B) reducing sugar of AP and AJ with and without seed, stem, and peel.
¢ Means with different superscripts are significantly different at the p<0.05.

Table 2. Color and browning intensity of AP and AJ with and without seed, stem, and peel

WAP PAP FAP WAJ PAJ FAJ
L 67.6£0.59"° 68.6+0.59° 70.0+0.73° 43.1£0.81* 43.5+0.62¢ 42.240.38°
a’ 9.8+0.19" 8.9+0.47° 9.6+0.31% 6.5+0.91° 5.6+0.52¢ 5.9+0.60%
Color b 20.7+0.32* 19.8+0.36° 21.440.57° 6.4+0.70° 4.9+0.51 5.0+0.70°
AE 36.240.36° 34.740.74° 34.5+0.64° 54.9+0.72% 54.340.55" 55.6+0.44°
Browning intensity 0.32+0.00° 0.29+0.00" 0.35+0.00° 0.55+0.00° 0.65+0.01° 0.57+0.01°

D =T Means with different superscripts are significantly different at the p<0.05.

APS] AR F A AR R F2 Aa AR
cyanidin-3-galactoside®] FF= W& Zow Aztd
(Treutter D 5 2001). AP2] b FH(ENE)L 19.821.4 HAHA
o, AJ9] b'ZHENE)Ql 49649 Hlwale] FojF o
=7 UERGTHp<0.05). AEZES AR L', a', b'E %
nE 3 Al5e] A Aol & X]351gE Flo]t(Choi HW &
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0.7~1.30] 82 Be o FUa Aoz ol
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2 = JEETHp<0.05). o]+ AHHE ZEshe 2 oA
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T flenR ¢ A7t dad o ndEnh

4, g5t 42

AFHENAP) 2 AFRRE2~(A) 9] diksl AR A= Fig. 3A,
3B 2t} Fig. 3A9] & ZeldlE dolA APE 2.06~2.29
GAE. mg/g WL, AJ7} 3.24-3.45 G.AE. mg/g 9=
et AP7F frejd oz vl Ve THp<0.05). Fig. 3Bl
et 3 Set ol IR & EElHE I AR
AeE Btk 53] A A HsvhE 23035 PAJE &
2|9 #(3.4540.07 G.AE. mg/g)?} F ZeHH1-0]=(3.84+0.02
RE. mg/g) o] freld o= 7P #30thp<0.05). Kim KR
$(2024)9] Hao] wEw Al F EPjds dol
3.68+0.19~5.70+0.21 G.A.E. mg/g "B o, Z Zetu o]
= e 1.43+0.06~18.31£0.51 C.E. mg/getal Hualgich
Won HR 5(2005)°] W& Aty 3559 gikst 54 A
TFAME Alpgde] x3E A9 AR AE 2IS8A
B ArET T Fefiicol= o] Bria B usieith
Fernandes PAR 5(2019)2] Aol A = Aok, &x], Hx 2
AAL Baa Abgute] Ax FekoA FlEmato] 39, Za}
His 2%, Tdlo|=g2zFo] 1%E Yelyston, Alzjdle]
H EPeEQ] ZEAJolH o] 912 gkg TEE EAgtha
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Fig. 3. (A) Total polyphenols and (B) total flavonoids components of AP and AJ with and without seed, stem, and peel.

* Means with different superscripts are significantly different at the p<0.05.
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*f Means with different superscripts are significantly different at the p<0.05.



12 05 A9

5 2000). Fig. 4A2] DPPH radical 715914 AP7} AJE.T}
freld oz v velgkon, Al fsuke
PAP7} APOl|A &k}l &/do] freldor 7MY w3k, 1
T2 WAP, FAP 0 2 UEITHp<0.05). ATA = A}
g Aeke Halom, 71e itst 2 E4(ABTS, FRAP, €
L= DPPHS} AR 73S UERTHp<0.05). o] ZA3t=

B s

Fig. 39] ksl A& o) AL A4S Helon], gt
8 A% STt Fatkat g el fefviet *‘4&4&741——; et
WRAth Kim KR 5(2024)2 Alzlgso] gits) 24 &

ZvE 9 F S ol =) 22 gilkst A7 B A
7} B3t 43S Boltty Hustsic) T3 B A Ay
9} o] Lee SJ 5(2012)3} Kim JE 5(2021)2] AFM=

(
-

5 Belsls @l Zl vidstel $4%} BYE F/19
the ARo] HanH ik

i

ek gl HE

2 ATE AHEE2A))S] Azl A A E = AFFERAP)
o] F4 H7HE S8t At A AHE(WAP, WAJ), AH2H4
A3} 35 AHE(PAP, PAJ), Z+51F AHE(FAP, FAI)SH AP}
AlE Alxsle] o)glehy 54, ksl AR 9 4 B4 S
2Ptk APe] £ TS 10.42~11.88% B o,
AJ9] B S 1599-17.61% HAR Al 5 Fhko)
fro|A o g =9tHp<0.05). APS] pHE E 917} pH 4.66~4.75
o], AJE pH 4.50~4.61°]%]tt old we} 4% Llee=
AP7} 0.06~0.08%°]121 21, AJE 0.12~0.14% HI %tk AT
Z 7}A 1R TS 9596 °Brix MR AP4.3~5.1
°Brix)¢} H]mate] fold oz A vebgom, Alabg A
TS z?:f} F PAJ, FHERHS E?‘g}?ﬂ FAP7} AJ9} APollA
e Frold Ael=
g A= %— 7}%@ 163%?— ﬁf}%‘ﬂi e A%
Z

S Hth Az HOE AP} 0.29~035%1, AlE

0.55~0.65°112m AI7} folA oz =A] JERFTHp<0.05).
Frks)l AR & Zoldsel F9 APE 2.06~2.29 G.ALE.

mg/g WAL, A7} 3.24~3.45 G.AE. mg/g B2 YERY
AP7} frejA oz WAl YETHp<0.05). 53] Aty st
kS 33 PAPS} PATZE APS} AJOA] frolF o= 7}
Gakst A TS YERTHp<0.05). F4kst Aw
gt o= e T Eelusd fARE A B
3} g4J<] DPPH radical 22715914 APE ATET}
S YR TH(p<0.05). APl Ababpd st 3t
733t PAPY} 34ks) &Ado] feld o g 7 =9k
, 7L TFe-& WAP, FAP =2 & YEFFTHp<0.05). A<
S APOF FALSE B3-S Below, 7|Er kst

o g O

il rlo

o2t
rL

J

(eolo
~iE
lo
Bt

2 R oo Joox2 10 ot K
tlo
m‘oSL'

1
it

FobAlo kiR

73 E-2(ABTS, FRAP, $9¢12))= DPPH} AR 2 a-&
ERTH(p<0.05). ¥ A7 A3} APol= AJe] 65.2%l ol g3t
L Al gkl A Bo] ke o] AE A2 e &4 7}
3] Ay AATh AP Tl = Aleg At Jerr
L3135 PAPY) 3H4LE) A Zo] felR oz =4 YEl:

A& 7Fs R A% T B 7k ALY okl FH *ﬁ‘

1n2Ae] &8es gole FF A7 st

kv

e (2 o X
o, HU H*l ﬂllm

REFERENCES

AOAC (2000). Official Methods of Analysis. 17th ed. The
Association of Official Analytical Chemists, Gaithersburg,
MD, USA.

Bang HY, Cho SD, Kim DM, Kim GH (2015) Comparison of
antioxidative activities of fuji apple parts according to
production region. J Korean Soc Food Sci Nutr 44(4):
557-563.

Barreira JCM, Arraibi AA, Ferrira ICFR (2019) Bioactive and
functional compounds in apple pomace from juice and
cider manufacturing: Potential use in dermal formulations.
Trends Food Sci Technol 90: 76-87.

Benzie IFF, Strain JJ (1996) The ferric reducing ability of
plasma (FRAP) as a measure of “antioxidant power”: The
FRAP assay. Anal Biochem 239(1): 70-76.

Blois MS (1958) Antioxidant determination by the use a
stable free radical. Nature 181(4617): 1199-1200.

Choi HW, Park SE, Son HS (2023) Color image experession
through CIE L'a’b” system in foods. J Korean Soc Food
Sci Nutr 52(2): 223-229.

Dewanto V, Wu X, Adom KK, Liu RH (2002) Thermal
processing enhances the nutritional value of tomatoes by
increasing total antioxidant acticity. J Agric Food Chem
50(10): 3010-3014.

Elleuch M, Bedigian D, Roiseux O, Besbes S, Blecker C, Attia
H (2011) Dietary fibre and fibre-rich by-products of food
processing: Characterisation, technological functionality and
commercial applications: A review. Food Chem 124(2):
411-421.

Fernandes PAR, Bourvellec CL, Renard CMGC, Nunes FM,
Bastos R, Coelho E, Wessel DF, Coimbra MA, Cardoso
SM (2019) Revisiting the chemistry of apple pomace
polyphenols. Food Chem 294: 9-18.

Hong JS, Kim MK, Yoon S, Ryu NS, Kim YK (1993)

Preparation of noodle supplemented with treated apple



35(2): 106 ~114 (2025)

pomace and soymilk residue as a source of dietary fiber.
Appl Biol Chem 36(2): 80-85.

Kim HJ, Hur JK, Huh CS, Baek YJ (2001) Effects of
extractants on the characteristic of soluble dietary fiber
from apple pomace. Korean J Food Sci Technol 33(2):
161-165.

Kim JE, Shin JY, Yang JY (2021) Nutritional analyses and
antioxidant activity of apple pomace. J Life Sci 31(7):
617-625.

Kim JS, Jung HN, Yang JW, Choi IS (2021) Comparsion of
physicochemical characteristics and antioxidant properties
in commercial apple beverage products. Korean J Human
Ecol 30(6): 973-984.

Kim JS, Kim MS, Choi IS (2023) Physicochemical charac-
teristics, antioxidant properties and consumer acceptance of
greek yogurt fortified with apple pomace syrup. Foods
12(9): 1856.

Kim JY, Jang HN, Kim GC, Kang HJ, Hwang IG (2021)
Validation of analytical method and procyanidin B2, Cl
content in Korean apple cultivars. J Korean Soc Food Sci
Nutr 50(11): 1258-1263.

Kim KR, Kim KO, Park S, Kim SH, Kim TW, Lee DH, Sung
JH (2024) Physicochemical characteristics and antioxidant
activities of apple juices produced using different manufac-
turing processes. J Korean Soc Food Sci Nutr 53(3):
265-271.

Kim MS, Walters N, Martini A, Joyner HS, Duizer LM,
Grygorczyk A (2020) Adapting tribology for use in sensory
studies on hard food: The case of texture perception in
apples. Food Qual Prefer 86: 103990.

Kim YK, Jeong SL, Cha SH, Yi JY, Kim DI, Yoo DI, Hyun
TK, Jang KI (2019) Quality and antioxidant properties of
muffin added with ‘fuji’ apple pomace powder. J Korean
Soc Food Sci Nutr 48(3): 319-327.

KOSIS (2023) Overview of Fruit Processing Trends. Statistical
Records on Fruit Processing. https://kosis.kr/ (accessed on
10. 2. 2025)

KOSIS (2024) Crop Production Survey. Apple Production
Volume. https://kosis.kr/ (accessed on 10. 2. 2025)

Kosmala M, Kolodziejczyk K, Zdunczyk Z, Juskiewicz J,
Boros D (2011) Chemical composition of natural and
polyphenol-free apple pomace and the effect of this dietary
ingredient on intestinal fermantation and serum lipid para-
meters in rats. J Agric Food Chem 59(17): 9177-9185.

AL At o) 2haa

4 9 gas 44 97} 113

Lata B, Tomala K (2007) Apple peel as a contributor to
whole fruit quantity of potentially healthful bioactive com-
pounds. cultivar and year Implication. J Agric Food Chem
55(26): 10795-10802.

Lee JH, Kim YC, Kim MY, Chung HS, Chung SK (2000)
Antioxidative activity and related compounds of apple
pomace. Korean J Food Sci Technol 32(4): 908-913.

Lee JY, Lee YT, Mok CK (2000) Drying of apple pomace
and Bifidobacterium fermentation of dry apple pomace
/saccharified rice solution. Food Eng Prog 4(1): 1-8.

Lee KH, Yoon YJ, Kwon HW, Lee EH (2018) Antioxidant
component and activity of different part extracts in apple
(Malus domestica cv. Fuji). Korean J Food Nutr 31(6):
858-8064.

Lee MN, Kim ES, Kwak EJ (2024) The quality characteristic
and antioxidant properties of jocheng containing apple
cheong with added apple powder. J East Asian Soc Diet
Life 34(3): 193-202.

Lee SJ, Jang HL, Shin SR, Yoon KY (2012) Quality
characteristics of apple juice according to the sterilization
methods. Food Sci Preserv 19(2): 178-184.

Lyu F, Luiz SF, Azeredo DRP, Cruz AG, Ajlouni S,
Ranadheera CS (2020) Apple pomace as a functional and
healthy ingredient in food products: A review. Processes
8(3): 319.

Miller NJ, Rice-Evans C, Davies MJ, Gopinathan V, Milner A
(1993) A novel method for measuring antioxidant capacity
and its application to monitoring the antioxidant status
inpremature neonates. Clin Sci (Lond) 84(4): 407-412.

Moon JE, Heu HJ, Lee JS, Yang JW (2023) Acid treatment
enhances the antioxidant activity of apple peel by con-
verting flavonoid aglycones to glycosides. J Korean Soc
Food Sci Nutr 52(2): 146-153.

Moreno MI, Isla MI, Sampietro AR, Vattuone MA (2000)
Comparison of the free radical scavenging activity of
propolis from several regions of argentina. J Ethnopharmacol
71(1-2): 109-114.

O’Shea N, Ktenioudaki A, Smyth TP, McLoughlin P, Doran L,
Auty MAE, Arendt E, Gallagher E (2015) Physicochemical
assessment of two fruit by-products as functional ingre-
dients: Apple and orange pomace. J Food Eng 153: 89-95.

Oh CH, Kang CS (2016) Effects of apple pomace on cookie
quality. Culi Sci & Hos Res 22(8): 89-98.

Oyaizu M (1986) Studies on products of browning reaction:



14 e BRSNS

Antioxidantive activities of products of browning reaction
prepared from glucosamine. Jpn J Nutr Diet 44(6): 307-315.

Park YK, Kim HS, Park HY, Han GJ, Kim MH (2011a)
Quality characteristic of sulgidduk with apple pomace
dietary fiber. Food Eng Prog 15(3): 250-256.

Park YK, Kim HS, Park HY, Han GJ, Kim MH (2011b)
Retarded retrogradation effect of garaetteok with apple
pomace dietary fiber powder. J Korean Soc Food Cult
26(4): 400-408.

Pyeon JY, Kim YIJ, Jang KI, Jeong JY, Kim YH (2022)
Physicochemical characteristics and antioxidant activity of
cereal bars containing apple pomace. J Korean Soc Food
Cult 37(6): 547-554.

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M,
Rice-Evans C (1999) Antioxidant activity applying an
improved ABTS radical cation decolorization assay. Free
Radic Biol Med 26(9-10): 1231-1237.

Shen Y, Jin L, Xiao P, Lu Y, Bao JS (2009) Total phenolics,
flavonoids, antioxidant capacity in rice grain and their

relations to grain color, size and weigh. J Cereal Sci 49(1):

o]

2 oA oF BAEREAERS

B

106-111.

Sudha ML, Baskaran V, Leelavathi K (2007) Apple pomace
as a source of dietary fiber and polyphenols and its effect
on the rheological characteristics and cake making. Food
Chem 104(2): 686-692.

Treutter D (2001) Biosynthesis of phenolic compounds and its
regulation in apple. Plant Growth Regul 34: 71-89.

Wang X, Kristo E, LaPointe G (2020) Adding apple pomace
as a fuctional ingredient in stirred-type yogurt and yogurt
drinks. Food Hydrocoll 100: 105453.

Won HR, Park MW, Choi MY (2005) Antioxidant properties
of unripened apple extracts. Korean J Community Living
Sci 16(2): 11-16.

Zaky AA, Rajchert DW, Nowacka M (2024) Turning apple
pomace into value: Sustainable recycling in food production-

a narrative review. Sustainability 16: 7001.

Date Received  Feb. 15, 2025
Date Revised Apr. 17, 2025
Date Accepted  Apr. 17, 2025



	사과박과 사과주스의 이화학적 특성 및 항산화 성질 평가
	ABSTRACT
	서론
	재료 및 방법
	결과 및 고찰
	요약 및 결론
	REFERENCES


