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Changes in Nutrient Content of Radish Leaves during Pickling
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Abstract: In this study, radish leaves were used to produce pickle according to the traditional pickling process for vegetables. The
dynamic changes in acidity and moisture content, crude proteins, chlorophy l, nitrites, salt, total water-soluble sugar, and reducing sugar were
determined at different processing stages and compared. The results showed tha acidity, moisture and protein content showed an increasing
trend from the initial stage of processing. The chlorophyll a, chlorophyll b, total chlorophyll, total water-soluble sugar, and reducing sugar
contents showed an overall declining trend duringprocessing. Salinity increased initially, and then decreased, followed by asubsequent increase
during late-stage processing. Nitrite content decreased rapidly after ataining the “nitrite peak,” and the nitrite level in the final product was
considerably lower than the national standard for pickled products, a 20 mg/kg. Microbial detection tests showed decreasing trends in the total
number of bacteria, mold, and yeast during processing. This study provides a basis for optimizing the processing conditions and adherence to
food safety standards in the industrial production of radish leaf pickle.
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Fig.1 Changes in moisture content during processing
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Fig.3 Changes in total acidity during processing
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Fig4 Changes in salt content during processing
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Fig.5 Changes in sugar contentduring processing
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Fig.6 Changes in chlorophyll content during processing
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Fig.7 Changes in nitrite content during processing
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Fig.8 Changes in the microbial levels during processing

11l 8 W, AR . B BAEERE I =M e
BEBEETEIES . 2 R 208 S 8w s
1.15x10° cfulg: M | FYBR RSS-S0
SR EFF R 2.32540° cfulg, 3N HH 322 DAL IR
WREEAES, FLRRE IEAL TXE0W, dudig K i
Vot 11 200 1 B0 B RRAIR, 9 1.16X10°cfulg, L8R
DLl S R 3 A )R 707 AR A B i s B R BT 7
A FLRREE WS AR A R A . B B B 2
I -2 S OO BT, N 3.56X40°cfulg. B Al
B BB ) R AR BEh BN, f2d B R

2 TR ) it B0 SR .

3 g

EANIE SV IRRNE LA S S )
RS R IT T 2 RO =R
M. S IR L S A IR R KA
il B WIRAEREIL, FE NI
MR, KO BER. MER MR
AT, EAE TR B s
GR3. IHERE a A b, ALY FRER LR R R L
T, iR LT TR R AR
HME R B L T, (ER BRIt BT
U5 SR AL, TR 2 R 0 (e
K PR SRR, TR I
o, LW R SR, RIFWE, AR
SRS A RIS LR F R LT
AL KT R RS O A I 38
WP R TIOR3 . T R
P BRI ERACEPHE i HAR

A LK

[1]  #RAE %, X ZR AL 5 BB S ) 1 A2 o 3 e (B A7
AT FE[I]. I il 244, 2013,13(7):215-221
XU Juan-di, LIU Dong-hong. Dynamic change of essential

220

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(0]

[10]

components of pickled potherb mustard during fermentation
[J]. Journal of Chinese Institute of Food Science and
Technology, 2013, 13(7): 215-221

Zhao D Y, Tang J, Ding X L. Correlation between flavor
compounds and sensory properties of potherb mustard [J].
Food Science and Technology International, 2007, 13(6):
423-435

Cheigh H S, Park K Y. Biochemical, microbiological and
nutritional aspects of kimchi (korean fermented vegetable
produdts) [J]. Critical Reviews in Food Science and Nutrition,
1994, 34(2): 175-203

K T 2, R Tl 5 AN i AT S B R SR
AR Ak B ORI L3]I B R HEE, 2013,29(9):2152-2157
ZHANG Yan, HUANG Li-hui, CHEN Yu-long, et al.
Dy namic change of nitrite in different mustard cultivars during
fermentation [J]. Modern Food Science and Technology, 2013,
29(9): 2152-2157

R A8 5T 7 5.5 SPM E-G C-M Si: 43 HT ANF] i 7K
iR R L0 ST R T KR 05 1. AR i R,
2014,30(2):279-284

LIU Da-qun, HUA Ying. Detection of volatile flavor
compounds in different dehydrated xiaoshan pickled radish by
SPME-GC-M S and E-nose methods [J]. Modern Food Science
and Technology, 2014, 30(2): 279-284

Da-Hee Chung, Sun-Hee Kim, Nahye Myung, et al. The
antihypertensive effect of ethyl acetate extract of radish leaves
in spontaneously hypertensive rats [J]. Nutrition Research
Practice, 2012, 6(4): 308-314

Moon Jeong Chang, Da-Hee Jeong, Jee-Ho Park, et al.
Anti-hypertensive potential of ethy | acetate extract from radish
leaves in spontaneously hypertensive rats [J]. The Journal of
the Federation of American Societies for Experimental Biology,
2011, 25(3): 291-296
Bo Ram Kim, Ji
Antihypertensive properties of dried radish leaves powder in

Ho Park, Sun-Hee Kim, et al.

spontaneously hypertensive rats [J]. Journal of Nutrition and
Health, 2010, 43(6): 561-569

Caplice E, Fitzgerald G F. Food fermentations: role of
microorganisms in food production and preservation [J].
International Journal of Food Microbiology, 1999, (50):
131-149

Mugula J K, Nnko S AM, Narvhus J A, et al. Microbiological
and fermentation characteristics of togwa, a Tanzanian
fermented food [J]. International Journal of Food Micrabiology,
2003, (8): 187-199



M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.1

[11]

[12]

[13]

GB 5009.3-2010% f /K7 (I RELS]. AL BT H FEl b H il
#£,2010

GB 5009.3-2010.Determination of Moisture in Foods [S].
Beijing: China Standards Press, 2010.

FEAL, 2 3 VR 5 300 4 3R LU VR e F 5 0], 22180
MV FF,2012 40(3):1455-1456

REN Hong, LUO Feng, XU Yan, e al. Comparison on
methods of chlorophyll extraction in flowering chinese
cabbage [J]. Journal of Anhui Agri. Sci. 2012, 40(3):
1455-1456

B NI, B R 5 3,5- TS KA BRLL (i N
HRK A S 0] 5 EEIOR B} 22,2000, 16(2):34-36

[14]

(15]

LUO Zhi-gang, ZENG Man-zhi,LING Chen, et al
Colorimetric determination of water-soluble total sugar in
tobacco with 3,5-dinitrosalicylic acid [J]. Chinese Tobacco
Science, 2000, 16(2): 34-36

22 5t O SEAEE ) 1l R 3 S R A 4R [3]. 0 [
fii&,2003,(3):9-12

LI Xue-gui. Discussion on the main composition change in the
saltingprocess of pickle [J]. China Brewing, 2003, (3): 9-12

Ji F D, Ji BP, Li B, et al. Effect of fermentation on nitrate,
nitrite and organic acid contents in traditional pickled chinese
cabbage [J]. Journal of Food Processing and Preservation,
2009(33): 175-186

221



