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Quality indifferent degrees of softness of pickles and its

principal components analysis of volatiles
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B L0 R 0 BALME T AR R W 8 £ S R R TR B AR it
EIR—AME % %5 A 3 K (headspace solid-phase mi-
croextraction-gas chromate graphyfmass spectrometry, HS-
SPME-GC-MS) 2 Rwk it 47 M 2 S+ # 47 £ R4 447, KB %
RETFEFREAGRABAF BERRAARTRAELER . L
BAXRE SESTEFAR 4 HEXRHZHRENA,
EFBRKL 3 MR EEERBAE T oA Rk 41,32,37,
0AMBAMRS. STFAZRARES EFBES LHKARE
8 Wk M R s 2 KB R A 0 Rk ) R T B = R AR
GEs, AN A A 32.09%0, REA K HAR L6 iR K S
JREY T B,

KR AR B MRS s LRE 2

Abstract: Taking softened radish pickles as research object, the pres-
ent study explored the differences in physicochemical property and
flavor substance of normal pickles and pickles with different
softness, determined the flavor and analyzed the main ingredients of
pickles with eadspace solid-phase microextraction-gas chromate gra-
HS-SPME-GC-MS. The experimental

phy-mass spectrometry,

results showed that the acidity and salinity of softened pickles were
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higher than those of normal pickles. The texture index, sensory eval-
uation of normal pickles were all better than softened pickles, and
the 4 kinds of pickles were all yellowish green. 41, 32, 37 and 30 vol-
atile ingredients were detected in normal pickles and 3 kinds of
pickles with different softness. The dimethyl trisulfide is the flavor
substance to distinguish normal pickles and softened pickles. Mean-
while, the characteristic flavor substance of seriously softened pickles
is glycolaldehyde dimethyl acetal, and its relative content is 32.09%.
With the softening of the pickles, the quality was becoming worse
gradually.

Keywords: degrees of softness; quality; volatile components; princi-

ple component analysis
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F HS-SPME-GC-MS 73 #7 i [ 1 32 19 KUK 5% B 1k 5 4 (A
TR T 2 SR R KRB . Park S50 A3
oy T ER BRI LK93, Jfil i 16S rDNA %3¢, 45 L W)
AR AT 7 R A G . Song 2Nt B Kk mE T B
AL SR HEAT IR L 45 S &K B Pichia kudriavzevii  Kazach-
stania servazii , Kazachstania exigua . Kazachstania bulderi
Fl Rhodotorula mucilaginosa W 2% B £ F S 807~ & & &

MRzh %0 R SPME 5 GC/MS B, o #rdt 5w T
FI AR R T 3% B A8 X ) 18 T ) ke 9 350 AR 3 /K R T 9 3
AT DRI I 73 A R 8 G R M R TR L T O S A
RYEB S B 900, ARSI X R R S %k
T 90 35 125 v T I A 78 A R i I % oK i 1 v i L
FFE NCUL16 X3 e e o A b st 87 A9 78 K A 2 35 19
A T v X AR R T O A S 3 R L TR IR L A
FFF (NaCl<<4 %4) , 2 1 157 Xof it 175 A 1 E 75 0 o o ok B 3k 4%
fFF (NaCl > 6%0) . #h ME i X 5 W% i G 06 A & 35 0 1l
PEFIE .

Hh I B AR A AR I ) 9 A AR D sl (ERE T I I 3
5 R RS I BRAG A BT LXK B 1 22 5 S DA BESE . kR
SEUIRIFGE T B R U SR A 2 e i SR S R A e RN L 4 7L
TR B 445 0 4 T SBT3 2 0 vk L R TR 90 S G R 5 b )
X A R R B S B e BT A0 B R Al K AR LB AT T BE
G AF AR AT K AL 5 A R B 3% 1 RO 2% S HEAT A Y
Ptk A 8 58 5% J HS-SPME-GC-MS % T i 24 i i 3% )
[i) —tt YA [ A 82 0 3 4 b AR it 1) 48 S P R o AT 53
B, A FE R 43 43 1 (principle component analysis.,
PCA) L ACIE #1038 5 R JCU0 3 19 XU 22 531 [) I LE 4 34k
T8 b5 55 I BT B E R R SRR R N TE LR DA
93 P RUER B o3 1) E— 2D B T M B e 1 3R B e AR A
B BHE S .
L MRS ik
1.1 R

WE b OEERIER KRS AR E b &F-—
R B3 IR SR

NaOH . B Bk AgNOs B R8T K &« 43 B7 4 LT
HRHREA 2 oA R
1.2 WFE5i&E

AL . CT-3 #Y, 3¢ [ Brookfield 24 A ;

SRR 6 AL : GCMS-2010 B, H A 8 HEA ] 5

pH 1t :pHS-3C &1, | B B} 24 {48 B3 A BR A H 5

{6, 2% 4Y s ultrascan &, % [ HunterLab 2\ &) .
1.3 Hi&
L3.1 HOREJr i BEREAERK TR 6 m>X 6 m>X4 m {3
b R IR [A] — YOG S L A BIFEH B R 3 R B IR
FEIR A o 0 5 45 T B A B 4 1 JRUBR L 43 O HEAT BB PR
1.3.2 BiRgilsE RS S YR K 5.0 em AH R /Ny
Btk JEFT B #3515 49 A (texture profile analysis, TPA) i % ,

B A 18] TA3/100 53k , B BN L0E & 2 mm/s, Pl
AR 0.5 mm/s, iR 8 A 0.5 mm/s, BRI 10 51 /s, filt %
SE 10 g AETER] O s, P 4 3L BOP R E

L3.3 JEITE 10 i % ITRCE IR I BRI
NGO IS E AT BEAT A L O T o PRIV E TR E 45 R A9 o
ik N R B TE AT W Z R 12 h NOR FR iR I o B
B AR R IR AR ME I 1V A LR
R R K B 4 SRS B 25 R AR 00 BOE 3 (E O e AT

£

®1 BRETFETSRE

Table 1 Grade standard of sense assess
gE| PP b oy
0, P8 56 5 TR 7S L R IR VLTS AV 2 9 25~21
- URES 0 R SR R g R N 20~16
O PEEEIR AR AR R TR T 15~11
PR BIR AR (R TR R O 10~6
K W Ay AR 25~21
. R R BR T 20~16
R RBOR A 7 15~11
A W] 85 10~6
A B 5 L BRI 25~21
ok R AR A R B R W T 20~16
VR EE IR R R R et 15~11
EENYAS 10~6
JoT b T I T3S e 25~21
BN LSS % 20~16
I 4 -
LR B T A J 7R 5 2 15~11
PRI BB S AR e % 10~6

1.3.4 @mEFEMNE RA L a” 0" RERGE. A G2
HEBEME., L a b FORGEUAES NS, K,
L ERBRNI M. RR ORI WIR R o HM 6 E
RORHOEME, b o HENL(Fa )R G(—a ) Hi7E,
b AN HF (b ) BN (— o WA A b H IR 4
7 emX7 emX 3 em WK FHIEATINE EEEWE M L
B A R ES AT I E AT E 3 K UL .

1.3.5 pH & # GB 10468—1989 47 .

1.3.6 MR E & GB/T 12456—2008 Ky MR Bl o I i
AT,

1.3.7 EEME e GB 5009.44—2016 [ 8] 3 17T V€ T & 1
AT,

1.3.8  # KM R ) 5 1 I

(1) FERAEH L FRECH S 2y 13 g, VR 5135 il Bk B
5.000 0 g it A 15 mL BEFEI .40 CHEE KA 30 min, 1% 1k
D 119 2 TS 47 A AR R T90 35 2K T 30 min,

(2) GC-MS 43 7 % 4. f6 3% # . HP-5MS & (30 m X
0.25 mm,0.25 pm) ;s FHEARFF: HR 36 'C (R B 3 min). LA
5 °C/min J+&E 65 C,LL 3 C/min F+ & 108 C, L) 2 °C/min
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TR A - R B 3R BB R ) I3 3 S

FF%E 110 °C, L 3 °C/min F+ & 155 C, L) 20 °C/min &
200 °C ,f#£## 3 min [¥,

PR B IR 230 CoHFRghR 70 eV
T 1280 °C; TR I B . 50~550 U,

(3) BUHR A3 - AL RS 2 (NIST. 11 library) i 47 9] 25
Ko 22 K SR HT 5 UG BE BE 800 (f5 & 1 000) [ 45 S 45 7 LA 3R
AU — R A R B i,

1.3.9  BUIE4HT H Excel 2010.SPSS 18.0 %5 4 {2 4 17 ]
P 2 il R AH O 54 A 34 4347

2 HRGHHT

21 EEMSRNMAZRHESHNRARBESTH

B 2.3 AT, B E B P L RO P L e AR OG L B
A FhRE S 220 22 5 R NE R O B LR A M L IR
BMEFE BRI 0 A B0 S U8 WA AE A R AR P IR E SR
T IR S SR R AR R ol T SRR 0 43 L AR TS Y
Jifs B R BT TR R A nT AE — o R R B SR M Ak
PR .

3% 4 T, IE R SR RN T R RO SR L B
KPR, EEE LT GafEE LI HeaEE
ERME, R AMEENERGEEOHEHL o b B
U & PO SR PR — e M A BT R
Mk 5 0 LA IR 4 75 7 T 3% R R S PP AR R Bk 4 B
IR BE 7 0.62~0.98 g/100 g, AT B /& B PE IR BT Mkl T 10 3¢
AL (B S SR R E S B i A L ML EE A A 1
HE— 5.

2.2 FARAMREEBREITE

1 R] AT TE R R A R L R S T R G
L EFWSE S REERSER M. BIERIEES AR
) A0 B ) 700 35000 25 0 (5 V%8 A L DR L L T R D R AR A

®2 AESRBE NRASHT
Table 2 Texture profile analysis of different quality
pickled radish

T4 BT NEESN
Table 4 Color analysis of different quality pickles
quality pickles

i L~ a’ b*
L 40.9541.18¢  —2.0540.40°  16.5842.23¢
B R 46.9141.22¢  —2.2740.14>  12.65240.46°
R K 49.67+£1.98>  —2.83+0.42¢ 8.7241.15¢
R 56.6240.27*  —4.0940.469 5.5140.33¢

T RIS ) 5 Ak 2 B A7 1 2 35 4 2% 5 (P<C0.05)

I3 2 ) £ SRR K R B R L3R 5. il 5 AT Uk
AR M 5 T 400 B AR 36 3R LD T
FEAE MK . MORE K R T 01 45 7 B R0 10
M R /NI YR A €8 = = 0 R = R R X R R Y
ST A D8 T /N 56 ) 45 DR 3% A g B O
JBU o 1 2 25 oK K [) BR JE (H SRR P S TG A
O 2 2 AU 0 35 5 44 L 0 98 2 %
@k

i

KA
Hh 4
TR

/:C

US

IS
Bl RXARRLEBEFLTLA
Figure 1

Radar chart of different quality pickles

x5 TEMRREAE MR ERIRZENEXESH'
Table 5 Correlations of the senses of three kinds of

pickled radish

R /g JBe /] MH /g Pk / mm

EH 881.004-7.61* 414.004-3.94® 13.534-2.55¢ 4.7840.11¢
BRPF R 285.6744.510 185.334-4.510
PR 63.67+4.51°
KEGEE 6501619

6.50+1.17> 3.80+0.11"

94.3343.32¢  4.1320.91¢  2.64220.05¢

44.3343.53¢  2.53+1.61¢ 1.8540.06¢

EiL 7 By 0% Ik AUS PigiiA
KHEE 0,985 1.000

MELIEE  0.603 0.458 1.000
i i 0.955 " * 0.904** 0.753" 1.000

o 0.971** 0.993" " 0.413 0.860 " 1.000

T S ) 2 B 26 7 B0 77 AE 38 1 25 5 (P<<0.05)

£3 TEAMREE NORBIBRZ ERHEXESH
Table 3 Correlations of the texture profile of three

kinds of pickled radish

EIsE S ks LS S JBi 4t

EHEME  0.289 1.000
NEL R 0.138
1 2 0.273
v 0.095

0.931** 1.000
0.879** 0.830" * 1.000

0.760* * 0.602" 0.926 " * 1.000

T o« RIRERPE . P<0.05; » » FIREFMEE, P<0.01,
38

Toox FOREREE . P<0.05; x » FIRE W EFE . P<0.01,

23 EEMSMREERN pHE.SBRMEAENTL

HiE 2~4 nl 0, pH 12 ABTE BE O 3.21~3.74, MR &
AR D 0.62~0.98 g/100 g, £ B 1Y 48 AL [ 09 5.96 ~
9.99 /100 g.IE W L 3E A SR L 35 2 0 B R A A PR
K BRG HZ . KR B R el A Bl B R & R 3
T HE ISR T T i 5 21 2 v Y SR A Ji SR B R L R ) A
FATR 0 AT ¥ R 2RI o 3R L L o o R P K R
FR G S BOESE AT, K R R AR R I R
BIFE TR o BE— 2 00 i R IR 632 55 AF T S R IR i — 4
G Al Iy A O o LM T PR S BOR SR
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387 .

3.71
3.61
3.5r
3.4r
3.3F
3.2F
3.1¢
3.0+
2.9 .

pH

Figure 2

Total acid/(10” g + g™)

B RERA AR R
AT it S 3
Different quality pickles

ARNG F 1R IR 22 5 .3 . P<<0.05

B2 FRRE&MEEpHMELE
Comparison of pH in different quality pickles
1.21

1.0

0.8r c

0.6

0.4+

0.2+

0.0

R R PR R E
NG LR
Different quality pickles
A V/ING TR 25 5 1 3, P<C0.05
B3 FRSRERERS TR

Figure 3 Comparison of total acid content in different

quality pickles

i3
10°g
o

Salinity/(
o~

EW RELK TERK REE
R b 5

Different quality pickles
AN F/NE FRE IR 22 5 3 P<C0.05
B4 KRB SR E SRR
Figure 4 Comparison of salinity change in different

quality pickles

24 AAXRBENEXERERSS W

B35 6 WA, IE VSR IL Rt 41 FhEE R VAL A . A i
BEMIEEE AW R Ak Y, o B Bl R 0 0 T AR 1
35.53%,39.28% s e B B WO SRR TN M 32 B R ML A
Hi, S m R M EmREAaY . k. B s, 20
o A 0 B 0 TR FR 9 15,45 %6,40.89 %0.8.32 % 5 B K L
SR B TR AL AW 37 MR R WAL G Y. & B EZ W
FKAEG Y B B2 AL G W 40 0 o5 R I U T AR Y
37.81%,49.5%,5.99 % 5 5 & B0 S Ky 30 R4 &
AW, FEEESSAR X & 5 3 o T H A S Bt 32 Ho b 2
T R A AR X Al 32.09 %, WS A W AR, B
HIRWIRER  EEMR T AR, B ERMK, %S

x6 ERBAXRSARARNARELERSZTL

Table 6 Changes in volatile compounds of normol and different degrees of softness of pickles

(At} {5+ B4 1 ] / AT B/ %
. TG W 4 B ) - -
LiES min I BERK  hERK  RRTCE
AL Z /R H B 2.74 14.74 7.48 12.74 7.05
TR B 3.57 0.54 0.98 0.27 0.16
FLER 2 g 5.67 7.15 0.12 2.67 3.62
R 5 1% TR 7.56 1.48 2.06 0.72 0.28
AL T 2 g 7.90 0.78 1.42 1.66 0.82
5 R 2 g 6.53 0.36 — — —
R T 11.74 0.39 0.12 0.10 0.06
SRR R O R 17.00 0.41 0.15 — 0.81
FR T 18.17 3.22 2.24 1.63 1.71
LR LT 19.94 0.22 0.20 0.48 0.46
7K R F iR 18.09 0.67 — — —
i K KR R 20.36 0.41 — — —
" R 23.92 0.12 - — —
S, S-ZERARRRER — H ER 9.56 — — 17.54 —
T-M T 23.91 — 0.070 — —
(2)-TR-3-CFlg 30.58 — — — 0.010
TR i 40.07 — 0.090 — —
R il PR 22.56 — 0.070 — 0.040
3R LT 22.65 — 0.11 - —
AR T R 12.58 0.030 — - —
Je-2-2 M IR L T 13.30 0.18 — — —
ZhRAC R ER — R 17.81 4.17 - — —
i g R Z B 37.99 0.58 — — —
MR T 16.99 0.080 — — —
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L ARRE 3 b W A < B i o R W 5 T 803 0

23K 6

[R=27] e 1 B 1t [ / A %

BN min IEH RERR PEERKR RHTE
R 3.59 39.28 26.89 21.74 12.44

Ak
CHEE = 10.54 — 14.00 7.74 4.97
Jy 1o it 15.19 0.25 1.22 0.47 0.27
VU S A 31.65 0.12 — — —
+ R 26.47 0.26 — — —

8 12.76 — 0.51 0.36 0.22
a8 AR 18.25 — 1.61 0.72 0.92
() -A-Ti b T2 13.66 — 6.15 4.88 5.13
SR A 17.13 — 0.050 0.030 —
T 15.28 1.88 1.02 1.24 0.92
1E 9 11.89 0.35 — 0.15 0.12
PAYr 18.48 1.94 1.76 0.99 1.18

S
2- 35 g i 14.83 0.10 — 0.04 0.18
N — 23k 2 45 1 10.04 — 0.11 0.070 0.070
T T A 4 1 9.61 — — — 32.09
RV 29.21 0.27 — — 0.15
e 31.59 — 0.24 — 0.21
IE =4 24,04 0.17 — — —
2,2,3-=HET ke 28.47 — — — 0.010
2,2- HI L R b 30.32 — 0.030 — 0.070
+ 29.20 — — 0.24 —
3-H 3+ — 33.87 — — 0.050 0.040
i 2 37 L ot 23.46 — — 0.11 —
2,3, 5-= A Ok 15.93 0.40 — 0.50 0.53

o 2,2- " HIET b 28.30 0.060 0.020 0.020 0.020
2,253 4- U H BE R e 30.30 0.080 — 0.020 —
3-2 HE-3- W HE P g 20.47 0.050 — — 0.030
+ ks 29.20 0.060 — - —
318 e 18.63 — — — 0.15
3, 4-ZHIE Tk 33.19 — — 0.010 0.010
1-Z B3 2 Fi 15.51 0.16 — — —
2-A ekt 11.89 — 0.080 — —
At 11.36 — 0.19 0.11 0.11
i A 13.66 — 0.10 0.10 0.09
ORI 12.66 — 0.45 0.35 0.41
BT A 12.53 — 0.070 — 0.030
4 F 5 2 TR 12.52 0.040 — 0.050 —
IR I g 19.16 0.070 — — —
N, N-Z B LY ot i 3.26 0.040 — - —
1-F 5L 2% 21.14 0.65 - — —

HoAth . )

wa 4= FETR 17.59 5.54 7.11 4.99 —
A= FE-2- B AR R 20.57 — — 0.17 —
X FER By 17.58 - — — 4.40
1-HIEZE 21.15 — 0.090 — —
2-H1 3L 28 21.18 — — 0.050 —
. F R A gk 18.71 0.39 — — —
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P 43 7 7 E R O SRS oA R 3R E 3R AR A A W e H A
M3 DA R R

AFEERIEAE NG ERR BT, TR A
R g R S5 elE AN TR R PR T . R A Z R
T TR ORI TR VBSWE L2, 2 LT bE . TR
EN BN e O R SN S TR ANk R AR
LAY B & B IR E R B AR e KU Y BT
B R B GFE R IR AN 8 B 5, X
RS AR KT, A B iR TR AR 2
it O SIHR R TR AR FIRLTR . CMAR L. —
FE TR O R T B X S AT A ) T RE 2 A N Y
R AT RUK 7 5%

TR A T T o A Y L SR N T R
T CHRTE RN O SO AT 9 R TR IE R 3R
WA RT3 AR POE SR 0 KR . O TR
BIME A 0.16 pg/ke, B il 3CME (09 7 200k — B AL = i B (H
H30.005 pg/kg, BA PIREFNF A G RHEH S P &S BH
P AR, F Bk e, J& 3 D Ay T B RUR W B0 L
T BT E R TR SR, M N R
PR BEAS ) HL XUBR ) 0 & AR A8 A, — B T L R R
GEEERABEIMEMEZ TR, AR5 alm, ZFx_
B A WE 3 R A X R R 39.28 %6, FE K AR SR R
Rt i AR R URCR R 43 2 26,8900, 21,7404,
12.44 %, W 3 = B0 A & B0 3% R Y L B R OB B 1
AN B 14% TS 7.74% ,4.97 % [ 3L — B 3% = 5
AR g & 30 38 I3 F 1F 5 38 I R AE B4
2.4.1 KRR BB BEMMSEE R AL BB S T,
BEAE AL AR BE R IR I8 b PR AL A W TR LA
TR B A X B AE T RE BE R R OR R AR BT
ek T R S N R RO I N Rk
Y S EF . BRI N RERRY MR b
oD M 4 2 P XU 4 B DA 2 R B 2Ok 3= i ™ B A K
BN T ERSE B B ARG Y, HARXY & &5 Tl
PR E G Y. BT Bk R 3 R s Kk R B
T 7™ T R KU 3 119 LR 358 L A 9 5% 149 22 L 7T g 5 90 3 P i 26
EWERRAR,

COIE R g
INEZY 9 E7 STUE S
o R R A 3
BRI

L
T

=4
T

AT P
Relative content/%
S !
T

_—= NN W W
9
T

=4
T

154
T

2 HoAb &9
Wb
Flavor substances

B 5 RESRACE LB KRkt RAY £ A Al 2t &
Figure 5

(=3
[

W% mE kK

The types and relative content of volatile substances

of different degrees of softness of pickles

2.4.2 R RARRE S8/ SR E WA /0B SHIEH
VR B R SR v B A O SR R E R O S R AT 3R R
G35 BT M DG MR AE A S SR 3R 3R 7L 6, & Ay 4y
M 4RBUGE THE 3 A F sy, IEHIHES 1 F Moy stk R
51.958%0 .45 2 M/ TRk & 28.211% .45 3 M/ sk K
19.831% . i 3 AL Rl STk %N 10000, BLEA G 3 4~ &
S 53 B A5 W M S A A B B WO T 3 AN AR
ok 67 A KAk R4y AT 4 AT

R7T ARAREBREAXEIRSHFEERTEHE
Table 7 Eigenvalues and contribution rates of principal compo-

nents of different degrees of softness of pickles

By AL TSHRAE/ Yo Zit ik (e %
1 35.331 51.958 51.958
2 19.183 28.211 80.169
3 13.485 19.831 100.000
4of
(]
=
E 301
=
23
<] Z 201
i3
<
<
5 10
=
(&}
07 1 1 1 J

1 7 13 1925 31 37 43 49 55 61 67
o ER

Number of components
A6 RayoiasHA

Figure 6 Screen plot of PCA(principle component analysis)

Hi 2 8 T, 45 & e J 28 A0 8 W % 32 4 19 STk AR
FEIEH T H A =B m R XK 52 BR 5Tk 2 0 AR
W AR CHEE B EROE B ERLM . FIRLER.C
IR R K R R K IR Ll SRR LR VIR R — T R W R
K-2-CIRIR CBR . = U R IR TR R W s R &
g A I R <L g L IR R £ g L RE IR R L BRI R £ lR L W S
T A AR TR IR SR O SRy 1 R 4
CHe2-WESERM 55 1 TR REEMX: TRIE. L
R S TG 3R N R Ll . W 3 T L O R L S NG mE L %%
T \A-Z H R By 0l R P R b R IR L 2 TR A I L BT
R-HHZE N N-ZH B 2- AL 28 555 2 £ 4
R IEA G A T IR W R . O TRAR ZBR .S » S- i AU Rk R —
PR 2 FH G 4- S BRIy L 2- P BRI L 4- S R L 1-H
FEFGH 3 ERUT R IEAH K.

Rt — B 1 ERST 2 ERG RIS 3 FE s
25 i XUBR I T A B 1) 4 L 8 67 R XUBR P B9 2 1 F R
O3 2 FIWAVH 3 Er I e s s L i 7 AT
WO FE AR R E LA TR LR R
KR TR OBR LR TR 3R NBR O BR R ER — T IR . X
K-2-CHR OB 5 BB R O BRI —
CHREE 11 B .
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TR A - R B 3R B B XU ) I
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RS ERMSBEEMRRFMEEE

Table 8 Loading matris and eigenvectors of the principal components

. Ay 1 Y 2 By 3

G R VSR B - - -
=R} FAE ) AT A ] 5 A R[]

1 WAL 2 % R 1ig 0.805 0.136 —0.123  —0.028 0 0.580 0.580

2 TR Z Bk —0.078 0  —0.0130 0.995 0.227 0.064 0 0.064 0

3 Az 2 g 0.929 0.156 —0.337 —0.0770 —0.154 —0.154
4 % 5 TR 0.129 0.022 0 0.979 0.224 0.160 0.160

5 WAL T W Mg —0.583 —0.098 0.135 0.031 0 0.802 0.802

6 O SR Z B 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550

7 LR Z B 0.951 0.160 0.304 0.069 0 0.047 0 0.047 0
8 S AR R O R 0.144 0.024 0 —0.369  —0.084 —0.918 —0.918

9 R TG 0.845 0.142 0.522 0.119 —0.116 —0.116
10 LR LT —0.368 —0.062 —0.921 —0.210 0.129 0.129
11 7K A% R H R 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
12 KGR LR 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
13 241R LW 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
14 S.S-TRRACHR R — W R —0.206 —0.035 —0.470  —0.107 0.858 0.858
15 T-IR L. 1& —0.497 —0.084 0.867 0.198 —0.0330 —0.0330
16 (Z)-TR-3— C AT —0.279 —0.047 —0.574 —0.131 —0.770 —0.770
17 3-HKNM Z s —0.497 —0.084 0 0.867 0.198 —0.0330 —0.0330
18 iR — 1 fig 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
19 2220 1 8 2T 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
20 = HRAC B R — W B 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
21 fifi JIg 2 2 T 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
22 i R 2, TiE 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
23 TR 0.772 0.130 0.576 0.132 0.269 0.269
24 TR = —0.852 —0.143 0.484 0.111 0.202 0.202
25 A —0.585 —0.098 0.796 0.182 0.155 0.155
26 Y T A R 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
27 e I 31ty —0.898 —0.151 0.338 0.077 0 0.283 0.283
28 aFA I —0.910 —0.153 0.400 0.091 —0.108 —0.108
29 (=) -4-if i —1.000 —0.168 0.017 0.004 00 0.006 00 0.006 00
30 SR —0.634 —0.107 0.597 0.136 0.492 0.492
31 T % 0.960 0.162 0.123 0.028 0 0.253 0.253
32 IEF 0.962 0.162 —0.267 —0.061 0 0.059 0 0.059 0
33 B3 0.548 0.092 0.800 0.183 —0.246 —0.246
34 2- 35 g i 0.254 0.043 —0.666  —0.152 —0.701 —0.701
35 5] A Y% i —0.969 —0.163 0.244 0.056 0.028 0.028
36 T R 4 1 —0.279 —0.047 —0.574  —0.131 —0.770 —0.770
37 2,2- W T 4 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
38 Ak —0.947 —0.159 0.320 0.073 0.022 0 0.022 0
39 [y —0.983 —0.165 —0.123 —0.028 0 0.136 0.136
40 ©F i1 —0.997 —0.168 —0.023  —0.005 00 —0.0730 —0.073
41 - 0.143 0.024 0 0.780 0.178 0.609 0.609
42 . FH B 7 —0.279 —0.047 —0.574 —0.131 —0.770 —0.770
43 Xf KR Wy 0.983 0.165 0.177 0.040 0 —0.0550 —0.0550
44 M R H TR —0.497 —0.084 0.867 0.198 —0.0330 —0.0330
45 R Il —0.675 —0.114 0.555 0.127 —0.486 —0.486
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2135 8
! LAY 2 ]
Gt 8 R VSR ) - - -
A FHAE 1) i A AT ) AT AL )
46 75 e 0.854 0.144 —0.146 —0.033 —0.498 —0.498
47 Y ¢ —0.682 —0.115 0.336 0.077 0 —0.650 —0.650
48 E+ =k 0.983 0.165 0.177 0.040 0 —0.0550 —0.055 0
49 2,2,3- =T 8 —0.279 —0.047 —0.574 —0.131 —0.770 —0.770
50 2,2- W R —0.519 —0.087 —0.213 —0.0490 —0.828 —0.828
51 + ke 0.041 0.007 00 —0.450 —0.103 0.892 0.892
52 3-= H k- —k —0.408 —0.0690  —0.883 —0.202 0.230 0.230
53 TiH FE A 8 ot —0.206 —0.035 0 —0.470 —0.107 0.858 0.858
54 = TR 0.290 0.049 0  —0.957 —0.218 —0.002 00 —0.002 00
55 2.,2,3,4-0 B 3 b —0.206 —0.0350  —0.470 —0.107 0.858 0.858
56 3-7,3-3-H I Pk —0.206 —0.0350  —0.470 —0.107 0.858 0.858
57 W b —0.279 —0.0470  —0.574 —0.131 —0.770 —0.770
58 3 - B —0.420 —0.0710  —0.904 —0.206 0.076 0 0.076 0
59 1-Z B O 0.983 0.165 0.177 0.040 0 —0.0550 —0.055 0
60 2-E ek —0.497 —0.084 0 0.867 0.198 —0.0330 —0.0330
61 AT HE —0.651 —0.110 0.656 0.150 —0.383 —0.383
62 A-H L I T 0.551 0.0930  —0.313 —0.071 0 0.774 0.774
63 N, N~ B 375 ok i —0.651 —0.110 0.656 0.150 —0.383 —0.383
64 1-F 32 0.983 0.165 0.177 0.040 0 —0.0550 —0.055 0
65 4-2 FE-2- WA R 0.983 0.165 0.177 0.040 0 —0.0550 —0.055 0
66 1-Ff gLz —0.206 —0.035 0 —0.470 —0.107 0.858 0.858
67 2-H 328 —0.497 —0.084 0 0.867 0.198 —0.0330 —0.0330
T ®9 FTRAEXRBEAXMRELEERSHE
1‘0/27)(150“7022 35 Table 9 Principal component scores (after standardization)
X26 X32 OX]%)XM)M © of different degrees of softness of pickles
x29 80 X18[ X25 X9
IR I RO P F1 F2 F3 Gat
33 % 0.0- %60 oX43 - O 18 EHM3E 8755679 1.162 496 —0.302 885 1 9.615289 5 1
= E‘; e X42 )((DIXIOXS Oxw AE S — _ S =
g cosh XMoXSolXZS 5 O)“GXS‘OOM : ﬁjy:b:@\ 4429700 5.696 409 —0.181 114 5 1.085 598 9 2
xﬁ? X49 x10 X57X’;~;8 X36 PR —1.839 860 —3.089 870 4.723 3267 —0.206 399 9 3
1.0 0 ey © 10 PRI —2486 130 —3.768 990 —4.239 363 8 —10.494 481 4 4
-1.0 -0.
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Figure 7 The principal component scatter point chart
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