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In this study, fermentation was carried out using artichoke extracts and lactobacillus. The
fermented with L. p/antarum, decreased from 3.34+0.01 to 2.80+0.01, showing the lowest pH among
the samples. Acidity showed a tendency to increase overall after fermentation, and among the samples
the acidity of the pulverized powder, fermented with Z. p/antarum was the highest, increasing from

0]o o
0.81+0.00 % to 1.71£0.00 %. The total polyphenol content assayed by the modified Folin-Denis method
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Abstract i
purpose was to analyze pH, acidity, and antioxidant efficacy before and after fermentation. The

(o]
materials used in the experiment were ground artichoke powder and dried artichoke flower tea. The pH
of the artichoke fermented products decreased after fermentation, and the pH of the Crushing powder

was increased in Crushing powder by fermentation to 18.8 % (72.10£0.30 mg GAE/g). The DPPH radical
scavenging activity in Crushing powder was increased by fermentation to 51.3 % (39.34+0.38 mg
AEBAC/g). Under all conditions, the total polyphenol content and DPPH radical scavenging activity of the
Crushing powder showed the highest values. Fermentation with increased amounts of L. plantarum

showed lower total polyphenol content and DPPH radical scavenging activity compared to L. plantarum
and P. pentosaceus. For statistical processing, Although this study indicated that it is valuable as a
natural product material for the functional cosmetics and food industries
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Table 1. Changes in pH of powder from
fermented atichoke extract with
lactic acid bacteria.

Sample hour L p L f P. p

Crushing 0  334%0.01 3.68£0.01 3.75%0.01

powder 72 2.80+0.01 3.36+0.01 3.34+0.01
0 3.16£0.03  3.57+0.01 3.58+0.08

Flower tea

72 2.73+0.01 3.26£0.02 3.2240.01

0 2.98+0.03 3.93+£0.04 3.59+0.03
Orpuri

72 2.72£0.02 3.18£0.03 3.19£0.03

0 3.40+0.00 3.76+0.00 3.75+0.01

Jayeonjiae
72 2.76£0.04 3.39+0.02 3.42+0.01

Results are expressed as the means+SD, pH: L. p, L.
plantarum. L. f, L. fermentum: P. p, P. pentosaceus.

Table 2. Changes in total acidity(%) of powder
from fermented atichoke extract with
lactic acid bacteria.

Sample hour L p L f P. p
Crushing 0 0.81£0.00  0.63+0.00  0.66£0.05
powder 72 1.71£0.00 1.26+0.00 1.44+0.00
0 0.72£0.00 0.54+0.00 0.63+0.00
Flower tea
2 1.44£0.00 0.9940.00  1.32+0.05
0 0.72+0.00 0.45+0.00 0.63+0.00
Orpuri
2 1.77+£0.05 0.96+0.05  1.20+0.00
0 0.54+0.00  0.48+0.05  0.63£0.00
Jayeonjiae
72 1.44+0.00 0.81+0.00 1.02£0.05

Results are expressed as the means+SD, total acidity(%); L. p,
L. plantarum; L. f, L. fermentum. P. p, P. pentosaceus.

32 & == &
2R AR EFuls2 @ A o] 4]
£ 7ML e =EE 9id a4 DNA 9 Alxd
—«1 2ikao] ot &2 Aske S8 PAkst
OlEP 17]. of¥j23 ikt EaEe] & Eds &

= 3}2ko B

2 Table 33} 2t} IaR9] Eejvs T £
aH B2d 72.104£0.30 mg GAE/g, Z A 19.06+0.26
mg GAE/g, 23] 50.55+0.10 mg GAE/g, AFA|o]
53 15+0.38 mg GAE/go2 HAEFHUt. Akt &a

A 71t Hdgke B4 £ 13.53(18.8 %)
mg GAE/g, £ 3 4.7224.8 %) mg GAE/g, 2372
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410

9] EjvlE To] 2 Bt 371t Yoon 59 &
1819 FARRE AdE YElAtE Park 59 A+
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3.3 DPPH radical A7

DPPHE Atslel oA free radical©] cysteine,
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anisole) 5ol s AXE L1 Y=o T2 M9
DPPH”} diphenylpicryl hydrazine® 2 gX=EE= A
< o]-&sto] Tt AALNREE FAS EAS AN
st=d de] o] 8= JIeH20]. ofe &3 fANE UEE
9] DPPH radical £7%6(mg AEAC/g} Fig 13 2
ot AR DPPH radical &7%2 84 2%
39.34+0.38 mg AEAC/g, & A 12.89+0.04 mg
AFAC/g, 22 38.86+0.20 mg AEAC/g, AAXof
35 37+0.09 mg AEAC/go& ERIF It fAkt 1

88 BoiA 371 HYg2 24 2 20.17(51.3 %)
mg AEAC/g, & A} 2.78(21.5 %) mg AEAC/g, 252
2.81(7.2%) mg AEAC/g, ARl 5.44(15.4%) mg
AEAC/g A= S716i3ith. tiRE9] 4§ Ao &

B3 AlESo| TR ERLET vt radical &750]
FostA F7Iste] & ERvlE TR AR ATE
L]'E]"LHO*E]' Lee 59 A+[211°14 DPPH radical &

}_
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Table 3. Total polyphenol content(TPC) of powder from fermented atichoke extract with lactic acid

bacteria.
TPC (mg GAE/g)

Sample :
P Unfermented Fermentation L. plantarum L. fermentum P. pentosaceus

control
Crushing powder 88.07+0.20 © 72.10+£0.30 * 79.95+0.26 ° 83.94+0.21 © 85.63+0.46 ¢
Flower tea 22.2940.15 ° 19.06+0.26 ° 22.9240.20 © 23.48+0.06 ¢ 23.7840.15 ¢
Orpuri 54.3140.00 50.55+0.10 ° 49.4240.21 ° 54.70%0.26 ¢ 54.04+0.47 ©
Jayeonjiae 58.83+0.21 ¢ 53.15+0.38 * 55.89+0.26 " 57.57+0.26 © 59.69+0.38 ©

Results are expressed as the means+SD, mg GAE/g. In each sample, a-e superscripts are significantly different at p<0.05 by

Duncan's multiple range test.
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DPPH radical scavenging activity(mg AEAC/g)
[
[=]

0

UF FC Lp Lf Pp UF FC Lp Lf Pp UF FC Lp Lf Pp FC Lp Lf Pp

Crusing powder Flower tea Orpuri Jayeonjiae

Fig. 1. DPPH radical scavenging activity(mg AEAC/g) of powder from fermented atichoke extract with lactic
acid bacteria, In each sample, a-e superscripts are significantly different at p<0.05 by Duncan's
multiple range test; UF, Unfermented; FC, Fermentation control; L. p, L. plantarum KNUTO0123; L. f,
L. fermentum KNUTO0301; P. p, P. pentosaceus KNUT0069.

4. 4= Z Edde I HRE BoA 2 2
72.10£0.30°14 13.53(18.8 %) mg GAE/g, & 2t
B APo|AE ol 2T F2ET SARES o]83ke]  19.06+0.269014 4.72(24.8 %) mg GAE/g, 23

YEES AR TR HAF pH, A%, a4 B4 50.55+0.10914 4.16(8.2 %) mg GAE/g, AFAA ol

o 3 At 558 EAGIITh ofE| 23 IRES 53.15+0.389014 6.53(6.5 %) mg GAE/g S7F= it

pHe iE & JAE o2 74s1900m, B3] L. plantarum2 HEAHRZI vluste] fAt HEE oA & 2

a4 £, £ 2 ofE 28 AARNE & & TPl Tk S UEI oY HRSHR] 32

43t A3} 3.34+0.010014 2.80£0.01, 3.16£0.03°1 A&} HlwsHHS wf @3] gt it Uehgt

2.7310.01, 2.98+0.03°14 2.72+0.02 Jal
3.40£0.00°01A41 2.76+0.04& #asto] 7HE @2
£ Yepch

olE| 23 IRES A= WE T HAFo=R F7tst
= ATE Uehfiglon, B4 2] ¥ A9 Al 5
7V&ol I. plantarum 0.81+0.000014 1.71+0.00, L.
fermentum  0.63+0.00°14  1.26+0.00, P~
pentosaceus 0.66+£0.05°14 1.44+0.002.2 7} &=
Pl
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o vl5f ¥ AE YebfIct. DPPH radical &7
59 AL A wE A dagRgo] vlE)] S715H

on, & EovlE A FARE A% eI T
24, dadizd, dast Ale B 24 22 3 &
2= %3 DPPH radical £A%°] W3S Uet
Wk

Hk

tlo

U EEEE RS



AR &85 =8 A A22d8 A9E, 2021

WA F P} a2 7154 B A

299

%4

AAE AR 2 T2 717} 9SS YeRfgle
g A g st &7 A7 2835tk

Az,

(11

(2]

(3]

(4]

(5]

(0]

(71

(8]

[9]

(10]

References

S. A. El Sohaimy, “Chemical Composition, Antioxidant
and Antimicrobial Potential of Artichoke.”, 7he Open
Nutraceuticals Journal, Vol,7, pp.15-20, July. 2014.
DOL: http://dx.doi.org/10.2174/1876396001407010015

K. C. Seong, C. H. Kim, J. S. Lee, Y. C. Eum, K. H.
Kang, “Selection of artichoke (Cynara scolymus L.) for
nonheated cultivation in Jeju island.”, Journal of
Bio-Environment Control, Vol.17, No.4, pp.293-296,
Dec. 2008.

X. Zhu, “Phenolic compounds from the leaf extract of
artichoke (Cynara scolymus L) and their antimicrobial
activities.”, _Journal of Agricultural and Food
Chemistry, Vol. 52, No.24, pp.7272-7278, Dec. 2004.
DOI: https://doi.org/10.1021/if0490192

7. A. El Ghany, “Evaluation of Antibacterial Activity,
Gas Chromatography Analysis and Antioxidant
Efficacy of Artichoke (Cynara scolymus L. ).”, Journal
of Agricultural Chemistry and Biotechnology. Vol.8,
pp.265-280, 2017.

DOI: http://dx.doi.org/10.21608/jacbh.2017.38907

Z. Sun, J. Chen, J. Ma, “Cynarin-Rich Sunflower
(Helianthus annuus)  Sprouts  Possess  Both
Antiglycative and Antioxidant Activities.”, Journal of
Agricultural and — Food Chemistry, Vol.60, No.12,
pp.2060-3265, 2012.

DOI: https://doi.org/10.1021/if300737y

Y. T. Ahn, K. S. Lim, C. S. Huh, “Current state of
functional yogurt in Korea”, Korean Journal of Dairy
Science and Technology, Vol.24, No.1, pp.29-42, 2006.

P. R Marteau, M. de Vrese, C. ]. Cellier, J. Schrezenmeir,
“Protection from gastrointestinal diseases with the use
of probiotics.”, The American Journal of Clinical
Nutrition, Vol.73, No.2, pp.430-436, 2001.

DOI: http://dx.doi.org/10.1093/ajcn/73.2.430s

J. H. Ha, Y. C. Seo, W. Y. Choi, J. S. Kim, H. H. Kim,
J. H. Ahn, H. Y. Lee, “Enhancement of antioxidant
activities of bark of Berberis Koreana palibin by lactic
acid fermentation.”, Korean Journal of Medicinal
Crop Science, Vol.18, No.6, pp.421-428, 2010.

S. Parvez, K. A. Malik, S. A. Kang, H. Y. Kim,
“Probiotics and their fermented food products are
beneficial for health.”, Journal of Applied
Microbiology, Vol.100, No.6, pp.1171-1185, 2006.
DOI: http://dx.doi.org/10.1111/1.1365-2672.2006.02963.x

J. H. Lee, B. H. Kim, Y. C. Yoon, J. G. Kim, Y. E. Park,

412

[11]

[12]

(13

[14]

[15]

[16]

(171

[18]

[19]

[20]

[21]

“Anti-obesity and Anti-diabetes Effects of the
Fermented White Jelly Fungus (Tremella fuciformis
Berk).”, Journal of Life Science, Vol.29, No.4, pp.470-
477, 2019.

DOI: https://doi.org/10.5352/]J15.2019.29.4.470

M. J. Rob Nout, ‘Rich nutrition from the poorest —
Cereal fermentations in Africa and Asia,”, Food
Microbiology, Vol.26, No.7, pp.685-692, 2009.
DOI: https://doi.org/10.1016/i.fm.2009.07.002

M. J. Lim, Y. R. Gu, J. H. Hong, “Physicochemical
Properties and Antioxidant Activities of Safflower
(Carthamus tinctorius L.) Extracts according to
Fermentation of Lactic Acid Bacteria.”, Journal of
Chitin and Chitosan, 24(1), 24-32 (2019)

DOI : https://dx.doi.org/10.17642/icc.24.1.4

O. Folin, W. Denis, “A colorimetric method for the
determination of phenols (and phenol derivatives) in
urine.”, Journal of Biological Chemistry, 22: 305-308, 1915.
DOI: https://doi.org/10.1016/S0021-9258(18)87648-7

M. S. Blois, “Antioxidant determinations by use of a
stable free radical.”, Nature, 1199-1200, 1958.
DOI: http://dx.doi.org/10.1038/18111992a0

S. J. Yang, J. H. Hong,  “Physicochemical
Characteristics and Biological Activities of Fermented
Quinoa according to Fermentation Times”, Journal of
Chitin and Chitosan, 21(3), 188-196 (2016)
DOI : http://dx.doi.org/10.17642/icc.21.3.6

G. H. Kim, E. K. Bae, “Lactic acid bacteria for the
preservationof fruit and vegetables.”, Korean Journal
of Food Preservation, 6, 245-254 (1999)

R. Tsao, “Chemistry and biochemistry of dietary
polyphenols.”, Nutrients, 2:1231-1246, 2010.
DOI: http://dx.doi.org/10.3390/nu2121231

Y. C. Yoon, B. H. Kim, J. K. Kim, J. H. Lee, Y. E.
Park, G. S. Kwon, H. S. Hwang, J. B. Lee, “Verification
of Biological Activities and Tyrosinase Inhibition of
Ethanol Extracts from Hemp Seed (Cannabis sativa L.)
Fermented with Lactic Acid Bacteria”, Korean Society
of Life Science, 28(6), 688-696.

DOL: https://doi.org/10.5352/]1S.2018.28.6.688

M. R. Park, C. Yoo, Y. N. Chang, B. Y. Ahn, “Change
of total polyphenol content of fermented Gastrodia
elata Blume and radical scavenging.”, Korean Journal
of Plant Resources, 25, 379-386.

DOIL: http://doi.org/10.7732/kipr.2012.25.4.379

I. S. Yoo, C. M.. Baek, M.. Y. Joung, S. C. Kwon,
“Study of Anti-oxidant Analysis to Vegetable Juice
Containing Barley Sprouts.”, Journal of the Korea
Academia-Industrial cooperation Society, Vol. 18, No.
12 pp. 248-253, 2017

DOI: https://doi.org/10.5762/KAIS.2017.18.12.248

S. E. Lee, Y. S. Kim, J. E. Kim, J. K. Bang, N. S.
Seong, “Antioxidant activity of Ulmus davidiana var.
Jiponica N and Hemipteleae davidii P.”, Korean
Journal of Medicinal Crop Science, 12, 321-327.




OlE|23 {4t AR ES Ia AT o] ghitst Edo Ht A
ot 8 5(Yong-Hu Ahn) EEE 2 3| Z(Hui-Jong Kim) [=35/¢

+ 20169 3¢ ~ @A : SxaFH

sk AEFoPAT o

TAEoP

+ 20179 3¥ ~ @A : A=wEH

) s B
ot AEEehaE o

(TAEoR

HACCP, AE94, ABugE, A&7, AEEA HACCP, AE94, AEulE, AE/HE, AEEA
2 Z4(Geon Oh) [E3|1¥] H 9 X|(Min—-Ji Gwon) (=3¢

« 20169 3¥ ~ @4 : =W E

+ 20204 3¢ ~ @A : =B
=

S EFIAE o W AEFIHEE o
(T4 Eop) (T4 Hof)
HACCP, AE&94, AEn4E, A7, 4884 HACCP, 494, AEuABE, A27HE, A5EY
0| & XH(Hyeong-Jae Lee) (=58l 2 & X|(Eun-Ji Woo) (=38
+ 20204 3¢ ~ @A : =B
S BRI S

HAHED
HACCP, A&, AEdE, 4718, AE24

413

(HAED
HACCP, A&, AEvdE, 48718, AE24



AR &85 =8 A A22d8 A9E, 2021

Y

Z(Sang-Chul Kwon) [H3lg

kl
oZ
o

£ 19999 29 © AFiet
A5 A AD

- 20029 29 © ARt A%
Aol AD

+ 19954 1049 ~ 20114 29 : &
FAPFFAERED 59

- 19954 109 ~ 20139 29 : SHAIEAIAS] Al
AX Ak

£ 20134 39 ~ @A © = uB T AEFEE 1S

TAEoR

HACCP, A&, AEAE, AF7H, AFE4

414



