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ABSTRACT: Objective To establish a sensory evaluation method for pre-packaged sour bamboo shoots. Methods
The 10 kinds of commercially available pre-packaged sour bamboo shoots were used as test subjects for sensory
description and analysis. The weight of sensory attributes was determined by 0:4 evaluation method. The core feature
descriptors were determined by quantitative description analysis, M-value method, correlation analysis and principal
component analysis. The established sensory evaluation method was used to evaluate 5 kinds of commercially
packaged sour bamboo shoots. Results The sensory weights of color, taste and flavor, texture and mouthfeel, and
tissue morphology of pre-packaged sour bamboo shoots were 5.25, 7.45, 6.30, and 4.00, respectively. The descriptive
terms for the taste and flavor attributes of the sour bamboo shoots were sourness, fermented flavor, mild taste, and
moderate smell; for texture and mouthfeel attributes, the descriptive terms were crispness, palatability, hardness, and
mustard-like texture; for tissue morphology attributes, the descriptive terms were moistness, long strip shape, free of
impurities, smooth cross-section, and mustard-like shreds. The core feature descriptors were fermentation flavor,
crispness, appetizing sourness, and bright gloss. The sensory scores of 5 kinds of commercially available sour bamboo
shoots were evaluated with Liuchu sour bamboo shoots performing better, followed by Luobilin sour bamboo shoots. No
significant differences were found among the remaining three, but all scored lower than Liuchu and Luobilin sour
bamboo shoots. Conclusion The sensory evaluation method of pre-packaged sour bamboo shoots established in this study
can provide reference for sensory evaluation of new product development and standardization of sour bamboo shoots.

KEY WORDS: sour bamboo shoot; pre-packaged; sensory evaluation; 0:4 evaluation method; free description analysis
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Table 1 Initial sensory descriptor of sour bamboo shoots and M value

A 1] M {H A 1] M {E A 1] M {E A 1] M {f
WA 0.526 F bk 0.543 Tk 0.468 B ik 0.537
nean 0.577 e 0.674 T 0.694 {5 hEsE 0.746
ot 0.294 TR 0.694 filfi B 0.729 T 0.420
Zer 0.694 [ 0.706 o 0.376 bk} 0.741
iea sy 0.645 T 0.484 125 0.693 etk 0.715
i 0.712 K R 0.749 B 0.731 HH RS 0.570

1 ¥ £ 0.676 2k 0.549 e g 0.712 Lok 0.719

R 0.617 ek 0.327 " 0.735 B 0.722

A 0.444 ik 0.243 T 0.528 P 0.615

AR 0.539 ERAUR 0.444 /N4 0.677 KR 0.819

HHM 0.590 MRS 0.613 AR 0.569 AN 0.777

1 0.408 FAR(HIUS 0.587 Uk ek 0.481 g Sl 0.726

e 0.561 HELUZS 0.671 JiE ¥R 0.681 SRR 0.493

B 0.351 FARII 0.634 A 0.396 KN 0.699

RES P 0.673 REES 0.757 21 Yk Jk 0.661 Sy 0.696
JERES i3] 0.684 SR A 0.656 N A1 0.751 FARTHE k| 0.725
PR R 0.557 USEESI] 0.622 &k 0.678 KNG 0.764
S 0.650 USERE7Y 0.526 T MEFE 0.673 AT 213 0.744
o P — 0.794 SWRIE 0.700 ST 0.581 Y 0.751
AEwre 0.619 @ Zh 0.722 FEHT MR 0.630 (874 0.787

R 0.797 ERe 0.754 T it B2 0.647 ERYS 0.567
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Table 2 Analysis of mean intensity and variance of sensory descriptors of sour bamboo shoots
JE ik 17 RKERFRSE  WIROIMIRS  REERA M HETR 125 T R P
et 1.100 2.500 2.000 1.600 2.300 0.051
tPZAN 3.400 1.100 1.900 1.900 1.300 0.000%*
iea <) 2.100 2.900 2.300 1.800 3.000 0.066
(ki 3.600 2.400 2.900 2.200 2.200 0.015%
1 ¥ £, 2.100 3.200 2.700 2.000 3.000 0.211
R 3.200 1.700 2.500 1.800 1.500 0.012*
yERul 2.500 1.500 2.800 2.200 1.100 0.004%*
I B H 2.200 1.600 2.700 1.600 1.500 0.206
JEikES (ERELR 3.400 2.100 2.800 2.300 1.700 0.028*
o P B 2.400 3.500 2.100 2.000 2.900 0.195
R IR 0.900 2.100 1.700 2.600 2.800 0.059
S v 3.200 2.000 3.000 2.300 1.500 0.029*
33— 3.700 3.000 3.600 3.100 2.900 0.266
A e 2.500 1.600 3.100 2.900 1.900 0.003#**
B LTIh 2.200 3.400 2.700 2.700 3.200 0.039*
B REIE 3.600 1.800 2.800 2.500 1.800 0.003%*
FAR(E k] 2.200 2.900 2.200 2.500 3.100 0.186
IR 3.400 3.300 1.600 3.500 3.500 0.008**
PRk 2.300 2.800 1.600 2.400 2.000 0.098
J R 3.100 2.300 2.000 2.500 2.200 0.135
EIS 3.400 2.300 1.700 2.400 2.300 0.086
KR 3.100 3.100 1.600 3.100 2.800 0.005%*
MEiUN 2.500 2.000 2.300 1.700 2.400 0.551
R 55 AR FARTHIVS 1.700 2.400 1.400 2.000 1.900 0.151
HOREUN 2.500 2.400 1.700 2.300 2.200 0.545
EARTIEUS 1.800 2.400 1.700 2.100 2.200 0.229
[i7E= 3.300 2.500 2.400 2.900 2.800 0.814
FIRIE AT 3.100 1.500 2.300 2.400 1.800 0.089
USEEX I 3.100 1.300 3.000 1.900 1.900 0.000%*
RIS 3.500 2.200 2.400 2.000 2.100 0.011%*
G 24 2.700 2.500 2.100 2.900 2.600 0.877
F 3.400 2.900 2.500 2.400 2.400 0.196
el 3.500 2.300 2.600 2.600 1.800 0.054
il F 2.700 2.200 2.100 2.900 3.000 0.026*
PR 3.100 2.000 2.100 2.500 2.200 0.254
e 2.900 1.700 2.600 2.700 3.300 0.100
e 3.200 2.200 2.000 2.200 3.000 0.226
L767) 3.100 2.400 2.600 2.700 2.400 0.652
AR 2.200 2.500 2.600 2.200 2.300 0.652
1Rk it AR 2.000 1.700 1.400 2.100 1.800 0.855
i # K 2.400 1.900 2.500 3.200 2.300 0.255
21 Ytk 2.100 2.200 2.200 3.200 3.100 0.386
N Mg 3.000 2.100 2.500 2.800 3.200 0.326
IE 1k 3.500 2.000 2.400 2.500 1.700 0.033*
HiEFEn 3.700 1.500 2.400 2.100 2.100 0.003%*
AT 2.400 2.300 1.500 2.200 1.400 0.217
2T 20 2.900 2.100 2.000 1.600 1.900 0.114
T 12 2.200 1.600 2.100 2.700 2.700 0.587
SR R 4.100 2.200 3.200 2.900 1.700 0.001%*
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#2(%)
J& Tk Ejisay KERFRRE  MIEROMRSE  REERS MR LSRN P
T 3.700 2.500 2.800 2.700 1.900 0.004%*
Hutk 4.200 1.900 2.600 2.500 1.500 0.652
MR 0.500 2.400 1.600 1.900 3.200 0.430
LiokT 2.900 2.000 2.100 2.700 3.100 0.475
p /5 2.700 1.600 1.600 2.400 1.400 0.003%*
KMk 3.700 2.800 3.100 3.800 3.000 0.000%*
BT NS 2.800 2.400 2.300 3.400 3.600 0.203
LRI T 2.700 2.700 2.200 2.900 3.000 0.780
KN 2.800 2.700 2.400 1.900 2.900 0.435
(T 2.600 2.400 2.100 2.400 2.900 0.890
KN 3.200 2.200 2.400 3.000 3.400 0.188
Y S 3.900 2.200 2.600 2.900 2.400 0.038%
(el 4.400 2.200 3.400 2.700 2.500 0.001%*
LTS 1.400 2.200 1.400 1.700 2.500 0.162

T HHE 0.05 KOV AR B E 2 5 4 0.01 K A AEm B 2 5

HE: FERAN GRS, FEABAMISHIRIRSF, FEIhCHHPRE mRRST;
FERDN X RHERR S, FERENIRT LIRS
K2 BRI A SR S WA 1A
Fig.2 Strength spider fingerprint of sensory descriptors of sour
bamboo shoots

22 BREZRRERMERST T
221 BRFEFH/MI RS M

MRIGIR A OB MREE . sTakE . B oimeR,
PIFRE(ERF 1 AT, W2 55 0 o e Jm 3 I ) 3 43
Ay, RWET R UA B TR E BB 77.563%. H1#K 3
AR, 851 ERAPCHFE BT IZ4D ., Rt R4
W PRI R S MERAERGE, Za .
Ferm., @EFEHE ., BT PC1 A IE I, IRE
T PCLRNA T 1), FRAEMEEI KT 0.6, FEBEH T 17
T 1 PR B P2 T 5 X —RRAE, T TE AR S R
TUALLI . SR, £8 . IS T A, 1M FAS [ ff R

JERDRIE . B LA RIR, 1 T R Ak i 2R
552 FRSNPC2) ML T IfE . #a FLIH LA R
B, BHEMERT 0.6; 45 3 FMAN(PC3) B 7O
B, W R EE N EEE R SR LR, 2. i
R, WA, JEIEE. A, IS, SRl
5 FLEAT AT SRR T R AR A R R S G

®3 BFEERMBERIAESERSPHHETET
Table 3 Loading factor of color attribute descriptors of sour
bamboo shoots in each principal component

il 1A 35 PC1 PC2 PC3
220 0.715 0.578 -0.177
i 18 -0.058 0.622 0.614

R -0.670 0.584 -0.250

W6 -0.261 0.642 —0.471

TR 0.032 0.254 0.807

L sEAR 0.675 0.536 -0.292
P 0.780 —0.458 0.052
St 0.856 ~0.041 -0.057
NSk AN 0.271 0.755 0.189
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Table 4 The loading factor of each attribute descriptor of sour bamboo shoots in each principal component

R XU 15 b g EEEAY AN e
i 177) PC1 PC2 Hiik i) PC1 PC2 Hikin] PC1 PC2
[i27S 0.917 0.376 g 0.928 0.258 AT 0.641 0.753
R TR 0.897 0.430 I 0.947 —0.104 KRR 0.867 0.473
USEES | ~0.894 0.401 MR H & 0.925 -0.317 ok 0.795 -0.377
AE —0.414 0.898 fifi i 0.156 0.981 YIGHE -0.752 0.270
L -0.434 0.900
*5 BAREITESE
Table 5 Sensory scale of sour bamboo shoots
Ja ik S3HE/GY
WIEH S, FLERLL, Lohs), @Y — 16~22
{7 (22) B IRE, PO, (LMK, @R — 8~15
CPERE IR, BORE, LOMAY . 28t aERY 0~7
BRI (HIR) . KEEBRIE T, Jo5Rk 21~31
Wk 5 RER(31) FROR (AR 5 R B KR A T, A 42 5T IR 11~20
PR A (A ) 5 TR IR s e, =0 R £ i At S 0~10
TEMEHET, BOREAR S 19~26
PR 5 b (26) JaJE— i, RS 9~18
T, JCHERE, Bt i 55 f 0 0~8
Wi, KA0R, TR —, Jodem 15~21
HLUEAQ21) BRI, KR TRIRE —, YRR 8~14
RS, KAR . TBIRAY), A Z A 0~7
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Fig.3 Results of sensory evaluation of sour bamboo shoots
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