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Quality Characteristics of Fermented Wild Grass Juice

Yoo-Bok Ahn, Kyoung-Myoung Kang, Jin-Hak Kim, La-Young Park, and Shin—-Ho Lee
Department of Food Science & Technology, Catholic University of Daegu

ABSTRACT The quality characteristics, enzyme activity, and antioxidative activity of fermented wild grass juices
were investigated during fermentation and ripening for 6 months. Fermented wild grass juice was prepared from wild
grasses (Oenothera biennis, Portulaca oleracea, and Rhus verniciflua) and sugar. Wild grasses and sugar mixed at
the same ratio (1:1, w/w) and ripened at 20°C for 3 months after fermentation for 3 months at 20°C. The °Bx of
all fermented wild grass juices (FWGJ) decreased during fermentation. The pH of all FWGJ decreased gradually during
fermentation and did not show any significant difference during ripening. Viscosity of FWGJ increased during fermenta-
tion but decreased during ripening periods in all tested samples. Total viable cell of FWGJ decreased after fermentation
for 1 month, whereas lactic acid bacteria were not detected during fermentation. Enzyme activity was lower than
1 unit during fermentation and ripening period in all tested FWGJ samples. Enzyme activity of commercial FWGJ
(Acanthopanax sessiliflorum, Oenanthe javanica, Plantago asiatica L., Platycodon grandiflorum, Orostachys japonicus
A.) showed lower activity of 1 unit following invertase, cellulase, and amylase activity.

Key words: wild grass, antioxidant activity, quality characteristics, phenolic compounds, fermentation
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Table 1. Changes in physiochemical properties of fermented wild grass juices during fermentation and ripening periods
Group” Fermentation period (months) Ripening period (months)

oup 1 2 3 1 2 3
OB 61.90+0.00"?  61.20+0.20" 60.30£0.10°* 60.30£0.10%*  60.60+0.00%  60.20+0.00°*
°Bx PO 61.00+0.00"" 59.00+0.00*" 57.90£0.10** 58.00£0.00"  58.60+0.00"°  58.20+0.00°C
RV 59.80+0.00* 59.00£0.00¢ 58.20:£0.00°¢ 57.20£0.00*  58.80+0.00°°  57.90+0.00%®
Viscosit OB 94.30+0.10%*  128.70£1.15®  164.70+0.30F 129.90£0.90%  112.05+0.15°  107.25+0.15%®
(09) y PO 43.65+0.15* 48.00+0.00° 54.15+0.15" 51.70£0.10°  50.25+0.15°  45.60+0.00*®
ps RV 67.55+0.05% 74.20£0.00°®  112.10+0.30°" 98.50+0.20"  83.30+£0.20°°  76.55+1.35°
OB 6.33+0.09"° 4.25+0.09°° 4.14+0.06*P 4.04+0.02°° 3.91+0.01%8 3.78+0.04*
pH PO 6.94+0.04 5.04+0.04°" 4.8240.02° 4.7240.02¢ 4.64+0.03" 4.56+0.02°
RV 6.11£0.02°" 4.65+0.08"F 4.53+£0.01°° 4.43+0.02°° 4.36+0.03"® 4.23+0.01°
) OB 0.26+0.01°* 0.37+0.00°3 0.38+0.00°3 0.44+0.02°° 0.40+0.01°¢ 0.38+0.00°®
Titratable ) 0.16£0.00™ 0.1940.00" 0.2040.00° 0.27+0.01%" 0.260.01°" 0.25+0.01%°
idity (%) ’ " bA ’ " bB ’ PotYe ’ " \bE ’ " AbD ’ " 1bD

act RV 0.220.00 0.27+0.00 0.30+0.01 0.32:£0.00 0.31+0.00 0.31+0.01

l)OB Oenothera biennis, PO: Portulaca oleracea, RV: Rhus verniciflua.
?Means within each column (a-c) and row (A-F) with different superscript letters are significantly different (P<0.05).

2 @& Aoz padth, HE war|ite] Fupgtel wet 7r Z u] g B9 W3l Table 29 2vh o= 2F AT
9lo] 2(164.70 cps), 2(112.20 cps), 23%(54.15 cps) T3] WE 27| 5~6 log CFU/mL Y E YEhfS oy,
o2 Frlele AEE Ui, £4713F Fd= A g 9 w473kl A gk nhef 2~3 log CFU/mL7EA
b pAshs AES YERIITE Abokxe] Fol uhE A Zaste A4S e a8 9 3ol T E 27
7F 2 A Yehds A1 el e R 2 AR 5ol F159 FAFHA 5~6 log CFU/mLR oL a2 547)
7}7] 2w, o] 93 J5 g Go] o JFS 1 7ro] A gte] whe} 7Faske] 3~4 log CFU/mLe] M9 &
271 W Ao w2 FHETH15). pHE Kim 5(16)9] et ddwe HEx7) 2 log CFU/mLE A
T Aol Zo] BE Abokx Ha oA wadA F 4bde AZHJom Ha g sA7|3ke] A Hghol| e} 7Fastke]
pHE Yelfglen, 544717 Sl F38 mas Jeh =4 2MgREE dEEA k. Aol YERA &
2 ek A EE 4 1ME7A] ko] 4(0.44%), ko) g 9 £4717 F fakt 2 BE ARAA AEY
2(0.32%), 28 %(0.27%) =22 F7sitir) o] % A5} A skt Abokx ool njEo] a9 47|t F
A FA == AES Uepddnh. Abekx g 34 F pHY ot A fadte A2 Atorxd dfd R AE
st AbE o] F7k= Abokzol drEo] A= frrlake] A g} Aol 83xo] At FeHE wslhy Hade] F &
Zo o8 o= HArhHTH 7} BE A|5A oF 60°BxE YER O] Wa e =& AF
ol ojal] wAES] AFddo] dojubA] & Fap A et
01’4220 Het o AF7F gaskeE Zo® faE A
g 2 AV M2 Abokx whg ool whg d 5437

Table 2. Changes in microbiological characteristics of fermented wild grass juice during fermentation and ripening periods
(log No. CFU/mL)

. . Fermentation period (months) Ripening period (months)
1) 2) p p gp
Microorganism Group | 5 3 | 2 3
OB 6.35£0.07°  4.97+0.10 4.44+0.03 3.50+0.09°¢ 3.46+0.14° 3.45+0.07°*
TB PO 5.35+0.02"" 424+0.07% 4.08+0.11%° 3.24+0.12°¢ 2.88+0.02°8 2.66+0.05*
RV 5.68+0.01" 4.61£0.04®  4.38+0.05 3.34+0.05™%  3.19+0.18%* 3.03+0.07"
OB 6.22+0.05°F 6.05+0.03 6.03+0.01°° 5.03+0.06°¢ 4.88+0.05" 4.80+0.03%
YM PO 5.38+0.05"° 5.21+0.02°¢ 5.19+0.06 4.15+0.10™ 3.91+0.07* 3.78+0.09*
RV 5.56:0.08" 5.38+0.11°°  5.3120.02°° 4.43+0.03" 4.26+0.02°° 4.08+0.02"
OB 2.63+0.08 2.36+0.15 1.72+0.02°® 1.17+0.16™* ND? ND
CF PO 2.48+0.03"  225$021°C  1.49+£0.10" 0.96+0.24™" ND ND
RV 2.34+0.05 1.67+0.12% 1.0440.14"® 0.62+0.28* ND ND

1)TB total bacteria, YM: yeast and mold, CF: coliform bacteria.

Groups are same as Table 1.

Means within each column (a-c) and row (A-F) with different superscript letters are significantly different (P<0.05).
ND: Not detected.
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Table 3. Changes in enzyme activities of fermented wild grass juice during fermentation and ripening periods

Enzyme activity Groun? Fermentation period (months) Ripening period (months)
(unit)"” p 1 2 3 1 2 3

Invertase OB 0.46£0.13"  0.40+£0.17°%  0.32£0.11™*"¢  0.30£0.11™*5¢  0.2120.06™*®  0.12+0.06™
R PO 0.33£0.06”  0.25+0.09°"  0.19£0.05"¢ 0.1740.05"%C  0.14+0.04*"  0.07+0.02**
chvity RV 0.57+0.13"C 0.5120.13% 0.46%.006™¢ 0.43£0.08"C  0.32£0.06"*®  0.25+0.06*
Amviase OB 0.24+0.13"8 0.24+0.06™ 0.25+0.09°3 0.11£0.06™  0.08+0.02** 0.01x0.01**
ﬁy i PO 0.5320.09°C  0.44£0.05°  0.28+0.05" 0.1740.09*  0.1120.02*  0.06+0.03a™
activity RV 0.79%0.15% 0.72£0.08  0.6120.11*° 0.35+0.08™  0.21£0.11%%  0.11£0.06™
OB 0.42+0.13"8 0.50+0.09°3 0.61+0.09°3 0.92+0.09° 0.49+0.15" 0.07+0.02°*
Cellulase aB aB aC aD aB aA

etivit PO 0.33+0.05 046006 0.60+0.07° 0.78+0.06 0.460.06 0.12+0.09
y RV 0.47+0.04°8 0.51£0.07"°¢  0.63+0.06*" 0.74+0.06™ 0.47+.07% 0.10+0.07**

1)1 unit defines the amounts of enzyme that releases 1 pg of glucose/min/mL of fermented wild grass juice from each substrate.
Groups are same as Table 1.
Means within each column (a-c) and row (A-D) with different superscript letters are significantly different (P<0.05).

Table 4. Enzyme activities of commercial fermented wild grass juice

Enzyme activity
(unit)"

Commercial fermented wild grass juice

A.

sessiliflorum

0. javanica

P. asiatica L.

P. grandiflorum O. japonicus A.

Invertase activity
Amylase activity
Cellulase activity

1.27+0.21
0.05+0.04
0.25+0.15

0.43£0.11
0.53+0.09
0.07+0.02

0.30+0.04 0.26+0.21 0.61+0.17
0.71+£0.39 0.30+0.13 0.50+0.25
0.07+0.02 0.65+0.02 0.39+0.15

"1 unit defines the amounts of enzyme that releases 1 pg of glucose/min/mL of fermented wild grass juice from each substrate.
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Values are meanststandard deviation of triplicate determinations.



2

o
-
P

(T
=1
lx;{v

50

-o-0B - PO =RV
40

30 -
20 -

%::

1 2 3 1 2 3

10

DPPH radical scavenging ability (%)

0

Fermentation period (months) Ripening period (months)

Fig. 2. Changes in DPPH radical scavenging ability of fermented
wild grass juice during fermentation and ripening periods. OB,
Oenothera biennis; PO, Portulaca oleracea; RV, Rhus verniciflua.
Values are meanststandard deviation of triplicate determinations.

-

Aol wet Atokz Fo) Eals Aol

7he dEr
ol 213} gE5lel 1 el Shee How B

iz
2
lo,
=

Y

off off

rlo
ol

pi=A

°

2(24.49%), 2(8.77%), 2B =(5.80%) <=

g 7] 7bo] A #stel| wet Frtste] wE
3IMLA | 2uro]2(40.52%), £(17.88%), 2-Y=(10.86%)
TOo R e o]E EBteldo o EE v Tl
ksl g8 71zl Eatol &

191 <
g AL st Ao A BEE AlFe] s &8 7HA
s

(o
fru
°
~
io
o

o 1%
fr
2
BN
e
i
o mlo

A -1
P97 oo} wrh A Golt ‘YA EE Jbopz of
& Fol Aol g0l Al el Ao] MpAE Ao B
deic}

Al Aobz BEAE 7154 AAREA Bl b

pS|

=4
5o NS B Ea B BAE BHL F71417)7]
: Pu91s Aasolok & 2

2

o,
o
ruﬁ
A
o

o
SN
&‘1-'
3 o
i)
=)
ox
il
1o,
g
ot
rir
T
)
fol

Atokx dbg 9] invertase, amylase, cellulase &
"2 2 SA A I E g B 2A4E UERIaL, Al
of Frj=al Q= 559 Abofx wEgdl BT v w2
41 unit °o]EhHE YERNAT. & EdE FFS
% T7FIt7t 544713t 5 A A AR,
duto] 2t kg dlo] EgHE $5F(6.40 mg/mL)T}
DPPH radical 271%5(40.52%)°] 7H¢ =3kth.

o

REFERENCES

1. Lee JH, Lee SR. 1994. Some physiological activity of phe-
nolic substance in plant foods. Korean J Food Sci Technol
26: 317-323.

2. Research Center of Natural Resources (RCNR). 2003. Trea-
tise an Asian herbal medicines. RCNR, Seoul, Korea. p 11-
113.

3. Lee MK, Choi GP, Ryu LH, Lee GY, Yu CY, Lee HY. 2004.
Enhanced immune activity and cytotoxicity of Artemisia ca-
pillaris Thunb. extracts against human cell lines. Korean
J Medicinal Crop Sci 12: 36-42.

4. Cho EK, Song HJ, Cho HE, Choi IS, Choi YJ. 2010. Devel-
opment of functional beverage (san-ya) from fermented
medical plants and evaluation of its physiological activities.
J Life Sci 20: 82-89.

5. Park MS, Rim YS, Shin SC. 2006. Comparison of the prop-
erties and extracting conditions of juice preparation from
Schizandra nigar. Jour Korean For Soc 95: 453-485.

6. Ahn SW, Kim MH, Chung WT, Hwang B, Seong NS, Lee
HY. 2000. Enhancement of alcohol fermentation yield by
adding the extract of dried Rehimannia glutinosa Liboschitz.
Korean J Medicinal Crop Sci 8: 351-361.

7. Bae 1Y, Yoon EJ, Woo JM, Kim JS, Lee HG, Yang CB.
2002. The development of Korean traditional wine using
the fruits of Opuntia ficus-indica var. saboten— 1 . Charac-
teristics of mashes and sojues. J Korean Soc Agric Chem
Biotechnol 45: 11-17.

8. Taniguchi S, Imayoshi Y, Yabu-uchi R, Ito H, Hatano T,
Yoshida T. 2002. A macrocyclic ellagitannin trimer, oeno-
therin T, from Oenothera species. Phytochemistry 59: 191-
195.

9. Lee YK, Kwon OS, Song YJ, Kim SH, Kim PG, Ryu SP.
2010. Inhibitory effect of Rhus verniciflua extract on lipid
peroxidation and inflammatory cytokines during endurance
exercise training. Jour Korean For Soc 99: 102-110.

10. Kwon YR, Cho SM, Hwang SP, Kwon GM, Kim JW, Youn
KS. 2014. Antioxidant, physiological activities, and ace-
tylcholinesterase inhibitory activity of Portulaca oleracea
extracts with different extraction methods. J Korean Soc
Food Sci Nutr 43: 389-396.

11. Kim MJ, Yang SA, Park JH, Kim HI, Lee SP. 2001. Quality
characteristics and anti-proliferative effects of dropwort ex-
tracts fermented with fructooligosaccarides on HepG2 cells.



1736 orgHE . A . 7

12.

13.

14.

15.

Korean J Food Sci Technol 43: 432-437.

Colowick SP, Kaplan NO. 1995. Methods in Enzymology.
Academic Press, New York, NY, USA. p 149-150.
Folin O, Denis W. 1912. On phosphotungstic-phosphomo-
lybdic compounds as color reagents. J Biol Chem 12: 239-
249.

Blois MS. 1958. Antioxidant determinations by the use of
a stable free radical. Nature 181: 1199-1200.

Joslyn MA. 1970. Methods in Food Analysis. Academic
Press, New York, NY, USA. p 375-385.

16.

17.

18.

Kim NM, Lee JW, Do JH, Yang JW. 2003. Effects of the
fermentation periods on the qualities and functionalities of
the fermentation broth of wild vegetables. Korean J Food
Sci Technol 35: 272-279.

Kim TS, Kim MN, Kim JO, Lee JH. 1994. The effect of
hot water-extract and flavor compounds of mugwort on mi-
crobial growth. J Korean Soc Food Nutr 23: 994-1000.

Aruoma OI. 1994. Nutrition and health aspects of free radi-
cals and antioxidants. Food Chem Toxicol 32: 671-683.



