KOREAN J. FOOD SCI. TECHNOL. Vol. 51, No. 4, pp. 369~378 (2019)

https://doi.org/10.9721/KJFST.2019.51.4.369

ahslg ! AR - ol - 71Bl%!

L5

R AERTL, A ulel A Y-

KOREAN JOURNAL OF
SR A S RIX]

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

—r = —
T E’é' =€' H._=|2|'
Lol g ol - ARSI

Effect of extraction method on quality characteristics of the carrot juice

Hye-Jung Park’', Ji-Youn Kim', Song Min Lee!, Hee Sook Kim', Sang-Hyeon Lee?,
Mun Hyon Lee', and Jeong Su Jang"*
'Food Research Center, Angel Co., Ltd.
*Major in Pharmaceutical Engineering, Division of Bioindustry, Silla University

Abstract This study aimed to compare the quality characteristics of carrot juice based on different extraction methods
such as centrifugation, single gear, and twin gear methods. Juice quality was evaluated based on extraction yield,
nutritional components, and cloud stability. Twin gear extraction resulted in the highest extraction yield, and the highest
mineral content. In addtion, B-carotene level higher than the recommended daily intake was obtained only in the carrot
juice prepared using twin gear extraction of 100 g carrots. The minimum particle size was observed in twin gear
extraction, followed by single gear extraction and centrifugation method. Therefore, twin gear extraction was selected as
the optimal method, and changes in the antioxidant and metabolic activity of carrot juice were investigated using this
method. Consequently, the carrot juice showed a higher lipid peroxidation inhibition rate than a-tocopherol (1 mg/mL), and
angiotensin I-converting enzyme (ACE) inhibitory activity was increased upon digestion.
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Table 1. Comparison of juice yield by extraction method
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o] FE&FE I AV THE el B FAEF 8o ¥
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(2014)9] F2= Az Aol 2 A& 9 HA F20 FH &
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Extraction method Centrifugation (BRV) Single gear (HUR) Twin gear (ANG)
Input amount (g) 500.3+0.4 500.4+0.5 500.2+0.3
Weight of juice (g) 248.7£10.6° 248.1£19.6° 360.1£4.7°
Juice yield (%) 49.742.2° 49.6+3.9° 72.0+0.9*
Weight of pomace (g) 180.1+£33.4° 227.8£19.5 94.9+3.4*
Sugar contents (brix) 8.8+0.3 8.6+0.6 8.5+0.1

pH 6.3+0.1 6.2+0.1 6.1£0.1

Data are meantSD of at least three replicates of each samples.

Different letters in the same line indicate significant differences among samples (p<0.05).
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Table 2. Nutrition composition (mg/100 g) of carrot juice according to extraction method

Composition Centrifugation (BRV) Single gear (HUR) Twin gear (ANG)
Magnesium (Mg) 4.434+0.03° 8.75+0.20° 8.21+0.05"
Phosphorus (P) 23.10+0.04° 24.67+0.40° 38.01+0.01°
Calcium (Ca) 8.73+0.22° 19.96+0.32° 22.19+0.20°
Potassium (K) 323.13£1.92° 282.53+0.31° 346.40+1.45¢
f-Carotene 15.96+0.73¢ 7.18+0.23* 14.27+0.13°
Vitamin B, 0.02+0.00 0.02+0.00 0.02+0.00
Vitamin B, 0.02+0.00 0.02+0.00 0.02+0.00
Vitamin B, 0.150.03" 0.23+0.00° 0.10+0.00"
Vitamin C NDV 0.5240.00 1.16+£0.11°
TPC? (mg GAE/ 100 g) 85.75+0.35 86.25+1.41 86.84+1.06
TFC? (mg NE/100 g) 29.35+1.15" 31.13£0.75® 32.75+1.83°

Data are mean+SD of at least three replicates of each samples.

Different letters in the same line indicate significant differences among samples (p<0.05).

UND=not detected.

ITPC, total polyphenolic content, expressed in mg of GAE (gallic acid equivalents)/100 g of sample.
ITFC, total flavonoid content, expressed in mg of NE (naringin equivalents)/100 g of sample.

A FeHE Y AF FY FIH MY 2 AFELS B
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I Aem 19 AR dFFe £ e Aoz FAHAUY.
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caffeic acid, hydroxybenzoic acid (Gongalves 5, 2010) Z&] 3
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S 12938 A3}, Table 20 YeRd ule} o] g2 ZEF5 o)A
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18hr 42hr

BRV HUR ANG

BRV HUR ANG BRV HUR ANG

®B) Extraction method Centrifugation (BRV) Single gear (HUR) Twin gear (ANG)

Mean (um) 312.70+0.12¢ 22.83+0.41° 16.46+0.30*

Median (um) 286.30+0.13¢ 11.72+0.38° 8.67+0.11%
Mode (um) 429.20+2.38° 10.29+3.212 8.53+3.152

Variance (um) 41927.14+£21.40¢ 696.20+£28.30° 363.50+19.51
<10% (pm) 34.66+1.10° 2.49+1.552 1.90+0.97%
<50% (um) 286.30+2.41° 11.72+3.142 8.67+0.982
<90% (um) 599.40+2.29°¢ 69.96+1.01° 48.14£1277
<100% (pm) 1143.00+3.11°¢ 121.80+5.81° 101.10+5.222

Fig. 1. Comparison of particle size of carrot juice. (A) Cloud stability and (B) Particle size of carrot juice to different extracting method. Data
are mean+SD of at least three replicates of each samples. Different letters in the same line indicate significant differences among samples

(p<0.05).
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2/-ZZ o] = (two-phase colloidal system)E ©]F= &g F2
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o olyal E4bgk L3 363.50+£19.51 umE 9] 7)o
(696.20+28.30 pm) B AT (41,927.14421.40 um)l| H]3|
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uAEHA B2g BEHshs 2oz dAdETh Reiter 52003y T

O o2 Rl o Lo

A

oL

-~

o 30
o 1> o 1o o

(200332 A G499 FH U0 10um oV} A7 Zhe
HAHcoarse particles)2tal YERARIOT £ oM g
el WA W dR 2717 7P 2 AR
71e] B F2ollx vk 7P gol 4% A A8
Ftolrt. ERk 9)7lo] WAoo R A5E P F20 e E
A" 2PA JAE F VY ToE UHe Ae 2RIg
Aot B7le) WAoR AgH G T2 At ]
e Bxo] = 7P Alen o= A &
A ot WA e 3 wel PgS Elvh wEA g2
< 7P mAsaL 2A 2 8 AEshe A2 AR e
Fee] A5r19em agolMe 3710 FEle] 25717 7P
S Ao Hole Zle Eelsisith

>

lu

i

ofk
N
H o oo b

o o %0 |

AIl0 YAz HM=E G2 F2o| XAEDHUS0 CHE St

T2 29 38k gl 583 B #4387 fsl Y =
< AF 58S HYW Ao o= Alxd Y2 5 A
At AEHR ATE FHTE Ao oz AlxdE T
= F2o] AW E AL Table 33 7t} D2 F2e 523

Ba 240 Haslo] IR PRl £r W AEe)
o o] Hls) Uwix Qugrse] el Wl Uit 2
o= Az,

chFe 99l olal Al e el
Thi, DNA 5ol A 4 o T



374 =2 E 388 %] A 51 WA 4 F (2019)

Table 3. Nutrition composition of carrot juice prepared by twin gear extraction

Carbohydrate Crude protein Crude lipid Crude ash Moisture Calorie
(/100 g) (2/100 g) (/100 g) (/100 g) (%0) (keal)
7.16+0.02 0.86+0.00 0.13+0.02 0.68+0.00 91.30+0.02 32.08+0.17

Data are meantSD of at least three replicates of each samples.
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0 1 2 3 4 5 6 7 3 9

Incubation time (day)

Fig. 2. Inhibitory effect of carrot juice on lipid peroxidation. Data are mean+SD of at least three replicates of each samples. Different letters
indicate significant differences among samples. *p<0.05; **p<0.01, ***p<0.001.
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Fig. 3. Reducing power of carrot juice at different phase of in vitro digestion. Data are mean+SD of at least three replicates of each samples.

Different letters indicate significant differences among samples (p<0.05).
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Table 4. Polyphenolic contents and ACE inhibition activity of carrot juice at different phases of in vitro digestion

Content Before digestion Stomach Small intestine
TPC (mg of GAE/ 100 g)" 89.71+0.41° 96.02+0.42° 94.82+1.30°
TFC (mg of NE/100 g)? 31.27+0.42 26.28+4.88 28.50+1.77
ACE inhibition rate (%) 1.40+1.31° 21.32+2.84° 17.98+2.39°

Data are meantSD of at least three replicates of each samples.

Different letters in the same line indicate significant differences among samples (p<0.05).
DTPC, total polyphenolic content, expressed in mg of GAE (gallic acid equivalents)/100 g of sample.
ITFC, total flavonoid content, expressed in mg of NE (naringin equivalents)/100 g of sample.
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Table 5. Quality change and microbial stability of carrot juice for 12 month

Freezing period (—60°C)  After thawing (storage at 4°C) Total acidity (%) pH Total aerobic bacteria (CFU/mL)

0 day 1.42+0.01° 6.57+0.01° 9.3x10°

0 h 1 day 1.42+0.01° 6.57+0.02° 1.1x10*

mon 2 day 1.71:0.01" 6.60+0.00" 1.1x10*

3 day 1.99+0.02° 6.61£0.01° 1.1x10*

0 day 2.28+0.01¢ 6.600.03" 8.4x10°

3 h 1 day 2.84+0.04" 6.64£0.01° 8.8x10°

mom 2 day 2.8440.00° 6.6020.00° 8.0x10°

3 day 3.13+0.00¢ 6.61£0.01° 1.2x10*

0 day 2.56+0.02° 6.53+0.03* 8.4x10°

6 h 1 day 2.84+0.00" 6.51+0.02* 8.8x10°

mon 2 day 2.84+0.00' 6.510.01° 9.5x10°

3 day 3.13+0.002 6.48+0.00" 8.4x10°

0 day 2.28+0.02¢ 6.52+0.01* 8.4x10°

9 h 1 day 3.13+0.01¢ 6.52+0.00* 9.0x10°

mom 2 day 3.13£0.01¢ 6.51£0.01° 9.0x10°

3 day 3.41£0.01 6.50+0.00" 9.3x10°

0 day 2.28+0.00¢ 6.52+0.02" 1.0x10°

1 h 1 day 2.84+0.00" 6.52+0.03" 1.0x10°

mon 2 day 3.4120.01" 6.5120.00° 1.0x10°

3 day 3.41£0.05" 6.50+0.01" 1.0x10°
Data are mean£=SD of at least three replicates of each samples. Different letters in the same column indicate significant differences among samples

(p<0.05).
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