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Table 1 Sensory evaluation criteria of orthogonal test

i H P bR RE
Ttem Evaluation criteria Sensory score
P2y R URE 2 B BT AR 20

Shape and color

BB TR, Plask it 15~19
TERRTERE, B, TR 10~14

HEAEE BOLS, 1EE 0~9
IR B Sk HARNER, TARS 40

Taste and odor

R, TEA Rk 30~39
R RERI, B 0K 22 20~29
A BRSOk 0~19

T B, PR 40
Fexture UG, 1 30-39
B R 1, Pk 22 20~29
HTNKBE SRR, 1122 0~19

1.4 ¥iELE

K H SPSS Statistics 19 % 14 XF £ 4 #4797 2 43
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Fig.1 NaCl content in cucumber samples from

NaCl& & NaCl content/%

different pickled way
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Note: A : Low salt pickled cucumber sample. B: Compound
pickled pickled cucumber sample. C; High salt pickled
cucumber sample.
B2 AEERAREMEULEN(x50)
Fig.2 Microstructure of cucumber in different
pickling methods ( x 50 times)



11 3 PR [R5t O T 58 2 TN A B A 52 i) 2487

2.3 AEIRER T SR E R AR M R R

oIV B8 () S e T RE L R PR 3 Rl A
IFi ety =) TR 7 28 o A It ol A i e B
YA R TR U HOEET 7 d TR R, Z 5T
R L AR 22 , R PR DAy B T R 35 0 ) 9 3
WIHEIE | 25 45 15 BRI ST SE S T
X —aid o S5 M TR0 I 5 B IAE 28 7 ~ 265 28 KA
JE TG, Wt 28 d )i -5 i £h Bt B JTVRE J8E 22 il 45
7N o 0 B 5 ) ) o AP v o o e i TR 2 R
W HAT— 52 A g R

4000
—— i Eh HEBR
3500k —h— 55 A M e
—a— B
3000
3
5
5 2500
T
% 2000f
1500F
l 000 1 1 1 1
0 7 14 21 28

B 18] Time/d

B3 AEERAANENREELES0
Fig.3 Effects of different pickle conditions on

texture changes of cucumber
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Table 2 Amino acid content of cucumber in different pickling methods /(mg-100g™")

HIE SR E ot I Mt il iﬁf“*'ffﬁ] R e

Amino acid Taste haracteristics Fresh Low salt pickling pickling agent High salt pickling
KEAZAM Asp BE/TR (+) 11. 04£0. 07a 7.56x0. 0dc 10. 79x0. 03b 7.32+0.11d
B AR Glu /TR (+) 1.72£0. 02b 0.74+0.01d 1. 590. O4c 1.89+0.01a
AR Cys /B (-) 1.23+0. 09b 1.82+0.0la 1.29+0. 02b 1.7820.0la
251K Ser E+) 13.75+0. 28a 4.37+0.01d 7.08+0. 0dc 7. 68+0. 03b
H4m Cly B+ 53.45+1.45a 26. 15+0. 04d 45.19+0. 19¢ 49.12+0. 04b
HE R His (=) 9.38+0.03a 4.06+0. 16d 3.43=0. 16¢ 4. 14+0. 19b
KR Arg A/ (+) 38.75+0. 14a 12. 81+0. 46d 18. 540. ¢ 21.360. 13b
IR Thr F(+) 3.2+0.01a 2.390.0lc 2.73£0.02b 3.10+0. 10a
AR Ala f(+) 13.97+0. 10a 6.45+0.0lc 7.57+0. 05b 8.64=0.07a
Jfi %82 Pro B/ (+) 0.99+0. 05a 0.58+0.01d 0.62+0.0lc 0. 66+0. 01b
fi% 2R Tyr (=) 1. 87+0. 02¢ 1.99+0. 01b 1.91+0. 03¢ 2.30+0. 03a
B Val /(=) 3.1020. 03a 2.23+0.01d 2.56+0. 03¢ 2.89+0. 03b
HER Met /R (-) 1. 24+0. 06a 1.25+0. 04d 1.38+0. 0lc 1. 43+0. 02b
R e (=) 3.550. 06a 2.89+0.0lc 3.26£0. 06b 3.57+0. 03a
AR Leu (=) 3.93+0. 05a 3.45+0. 02¢ 3.720. 08b 3.93£0. 03a
RN Phe (=) 2. 68+0. 02d 3.02+0. 03b 2.91+0.0lc 3.15+0.01a
W5 Lys it/ (=) 2.70+0. 06a 1.76+0.0lc 2.26+0. 07b 2.22+0. 08b

S1 Total amount 166.55+1. 57a 83.53+0.47d 125. 17£0. 09b
T+ FORMRIE L - RN KRR, ARV NS FREOR 25 B3 (P<0.05) . T,

means that the taste is not good. Different lowercase letters in the same line indicate significant difference

118. 83+0. 35¢

Note: ‘ +’ means that the taste is pleasant. ‘=’

at 0. 05 level. The same as following.

®3 AEERARNENGINEBNESE
Table 3 Contents of organic acids in cucumbers with different pickling methods

S5 e 7R 35

/(mg-100g™")

AL i b Pickling of compound IR
Organic acid Fresh Low salt pickling o é’, omp High salt pickling
pickling agent
SRR Malic acid 11. 62+0. 94d 106. 23+0. 73¢ 146. 41+0. 4b 161.5+3.38a
FrigEmR Citric acid 4.24+0. 10c 12.32+1. 68b 27.28+0. 28a 26.98+0. 19a
& SR Fumaric acid 0.37+0. 01b 0.40+0. 03a 0.36+0.0lc 0.25+0.01d
S8 Total amount 16.23+1. 04d 118.94+0.95¢ 174. 04+0. 68b 188.74+3. 19a

T4 TREHEARENZERNSE

Table 4 Cucumber nucleotide content in different pickling methods

/(mg-100g™")

RN N s S5 0 R
BAr b (R Plil?n%ij::ln}i@oi‘nd P
Nucleotide Fresh Low salt pickling . g‘ P High salt pickling
pickling agent
umpP 0.8+0.01 ND ND ND

END FRARA

Note : ND means not detected.
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Table 5 Analysis of color difference of cucumber in different pickling methods

Bzt Bt iR e 5t S IR ) e i [N R
Index Fresh Low salt pickling Pickling of compound pickling agent High salt pickling
L* 8 L* value 61.9520. 13a 53.78+0. 80b 54.7320. 16b 55.77=0. 36b
a*ff a* value -13.11£0. 14a -9.23+0.03d -9.57+0. 13¢ -11.33+0. 03b
bl b* value 22.00+0. 31a 18. 180. 26¢ 15.920. 19d 20. 19£0. 46b
*6 AEEEAXENREEMN
Table 6 Sensory evaluation of cucumbers with different pickling methods
iH iR i 75t S W i 7 W ¥t R
Ttems Low salt pickling Pickling of compound pickling agent High salt pickling
A5 K 4% Shape and color 16.02+1.22 17.22+0.97 17.89+0. 78
VR S WK Taste and odour 33.56+1.24 36. 11+1.27 34.11+1.45
JE b Texture 31.78=0. 83 35. 020. 86 36. 11%1.27
A4 Total score 80. 50+1.73 88.00+1. 83 89.50+1.91

3 itig

ARHIFFE 8 2 53 BT 53 B SO Z5 44 | ST AP I
A | €025 RV E PEAN S 8 b, I LA SRR 25 | I
i IV 52 W WA Sy 525 THE ) 700 A0 25 1 T 0t
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D6 T30 38 R IR ER I T I 525 A S R % T 0 28T
TR R S T OCHE T . Ca® RERS IS B T iy 2R
Jiz FR T, it 1 T S v 2R AR A SR R Ak Ry
ARSI S Ca® A BNV M I SR IR 5 , i e 5k
EERAE AN AT B rhr | 7™ A BRI P, 9855 200 B O K i A
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B O T 22 T 5 et 28, A 0.2% ~ 0. 3%
AL ES I IR 45 min J5 75 2 60 77 5 G BE f -
FESRAT SAHE S 0 T AR A 08 T R RN 0. 49 R S Ak
5 REREAR o AT S R G RO kR SR AR A X
RIS S 7= Rk i B2 HR R 0 0. 09% B S AL %S, &
IILOR R AT . B2 T G2 N MRt A B ) 4
T2 VAR AT (B A AT & 3, FLER E5 X}
JHETE S o AR A AR A S i RS & BRME 5 S
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BEAE— PR AT R0 i K o0 3 B I8 B0 31 S A=

IHTERIRCR , HRSRRCR B lf . 3 5h  WE9E A M 5
T AR AT LIRS T i B K SR B AE A, DARE
EME TR K 2 B s, 2R T FEAR 1 M 35 A0 i Hh ok 2
TR PR SCRUER AR AN T M X IR 757 2T
SR AR 200 20 WS Hh A B, T T W00 8 e
5 B TR 7K o 16 JEE o R, BB rp 35 ki de iy, LR
BT R, AEEAE SIS R A HILIRR A2 A
S G MR IR R e AT I T 7T, A B 45 i ]
FR AT LG IR ER M U8R S i i, ASBITFENS bE T (R £ e
Bt MR I A e FR R 5 3 b 55 3% BR
Jf 308 ) i S OS2 D, 45 2R i B A AR o 50 1 4 A
R st 1R I Tt B JTCNE il U 18] i o e ) e, JHG
H Ca® X AEAFIRER BTUSTR it Bt 21 1 B A T, E
AU Ca® JP WG DR B AR SCHLBEAT 15— 2D AT
IR SN T 8 F Ay i 58 58 I K L 35
SRR A B AR K B, 5 IR 22 ) 4
FNE ) R SR A EOR . AT R, 4
fEt i B A HURR | 28 B 5 1 A2 A I i R4k
TEMEHE R b HE 5T S i) UK ) e M 2 22 R A AR Ak
BLLE B IR GRE IR 19 7 i 2 0 2 5O D IR, S R
B Gy B o SRAEUEE R 5 S KUR ) SRS 7 10K
SR UG i S

4 g

ARG LU o1 3 A 580 5, TR SEAN IR i 51 7
OB A F2 R, 25 5 A B, (R ER T 57077
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Effects of Three Different Pickling Methods on the
Quality of Pickled Cucumber

LI Xiao"?  WANG Wenliang'

WANG Yueming1

CUI Wenjia" "

LIU Lina' XU Zhixiang’

(M Institute of Agro-Food Science and Technology/Shandong Academy of Agricultural Science Key Laboratory of Agro-Products

Processing Technology of Shandong Province/Key Laboratory of Novel Food Resources Processing, Ministry of Agriculture and Rural

Affairs, Jinan, Shandong 250100; %College of Food Science and Engineering, Shandong Agricultural University,
Taian, Shandong 271018)

Abstract;In order to improve the quality of low-salted pickled vegetables, this study analyzed the microstructure,

texture, flavor and sensory evaluation of pickled cucumbers, and studied the effect of different treatments ( low-salt

pickles, low-salt pickles of composite pickles, and high-salt pickles) on the quality of pickled cucumbers. The results

showed that the texture and flavor quality of high-salted pickled cucumber and composite low-salt pickled cucumber were

better than low-salt pickled cucumber. Among them, the hardness of high-salted pickled cucumber was slightly higher

than that of composite pickled cucumber, slight difference between total amino acid and total organic acid was observed;

the hardness of composite pickled cucumber was 271 g higher than that of low-salted pickled cucumber; the total amount

of amino acids and organic acids was 35.3 and 55.1 mg-100 g~ higher than that of low-salted pickled cucumber

samples, respectively. The texture, flavor and sensory quality of the composite pickled cucumber were similar to the

traditional high-salt pickled cucumber, which were superior to the low—salt pickled cucumber. This study provides data

support to effectively solve the problem of low salt pickling and the quality of cucumber.

Keywords :low salt, cucumber, quality, pickling method



