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Table 1 Changes in organic acids of Northeast sauerkraut at different fermentation time
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Table 2 Changes in the ratio of each organic acid to total
organic acids at different fermentation time of sauerkraut in

Northeast China
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TDS curves of Northeast sauerkraut samples at different fermentation time
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Table 3 Correlation analysis of organic acids and sour sense of Northeast sauerkraut at different fermentation time

% J% N7 FrE IR vy R R B HI R WA R AR 3473
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Wt T T RIRAE0.01 KPR BEAHI ;T 7 RIRTE 0.05 KPR A G,

3 map FRIEANTR] . & 2 90 d B FE i 42 HPLC £, & A L
=Y

A S e BUAR AL R S 6 T ik A v 2 2™ AR A L
W2 0 ZLIR , B[R] Bt BE 7 R AT AR R L TR IR PR
MR BRIAMR AR N R IR 8 Al A LR , X LE A HL
WL R I T AR AL R SR AT O TR I o AN [ e 1 I )
A PLER ) PP 4R 5 B LA ), B4 5 0™ dh

48 | 2019 Vol. 45 No. 5 (Total 377)

TN 11.999 o/kg; FLMR ATER LR VHTR
R BRHAMR AR & 4> B 7. 456 g/kg 2. 183
g/kg 0. 784 ¢g/kg.0. 758 g/kg.0. 525 g/kg.0. 224
2/kg.0.068 g/kgs AH LB BT i A9 23 51 Ol 62. 14%
15.46% .6.54% .6.32% 4.37% .1.87% ,0.57% , N

TR N R R A 5 38 3 TDS 3 4 28 W AH Lt T Hifth &



Ji Bsf [ A RE L & B8 90 d IS 4% HILER 7 B % HE i e
WA, T H BRI ALE v, L 90 d S AR U R 3 I
IR . FLIRAE AR AU R 32 R JEOP i h e 1) & A
MR TR R ERTR SR FIRR KON A e Wi
FN4FBIAE R o T B 38 2ok A5G M B 3R I 3 S LR
o S P 3 IR 2R b R S 3R R S kS B A1 AR
FH AR5 a2 J H S B 3 I 4 1 3K 22 0 IR JR 5 TR TR A
R EN & 2R, FRMR IR A
B F 38 5 AR AR S 2 e T 20 g 1 A ML Y R, 2
17T 368 2o 4 ) 7 b R S 1Y) TR U A 8 A 8 7 i T A

& % x

[1] WU R. Changes in flavour and microbial diversity during
natural fermentation of suan-cai, a traditional food made in
Northeast China[ J]. International Journal of Food Microbi-
ology, 2015, 211.23 - 31.

(2] FLERH, PV, B8, 55 RAATEAR IR R L 2 iy
REALT]. & R4 ,2016,37(12) .71 -75.

[3] BiftA, #oe W3 Tk mpr Rt (], & e
$7,2004(4) .33 - 35.

[4] TAO X, SONG S, HAO M, et al. Dynamic changes of

lactic acid bacteria flora during Chinese sauerkraut fermen-
tation[ J |. Food Control, 2012, 26(1) :178.

[5] ZEmRd,SI3C8, 2ZmW, % ARKES N TEM LR
PR3 MRT S HE e [T ]. & & 5 & 8 Tl ,2016,42(3)
251 -255.

(6] ZUHEE, 2 b4, Bl W], & MR 3678 BT st I A B A )
TWLT]. BRI RHE, 1994 (sp) :39 -40.

(7] ®PF ARG, F 55,55 BT B FLAT I HDL. 7 ZRILR 3R
HSEMREARPH LR S HBTMT]. & &R %,
2017.,38(10) :6 —11.

(8] Wbyk, W iFE AL, 55, FLR B 4 Al e X K3k 3 i
R m )], & 5B ,2016,37(11) 147 - 153.

(9] BERE, ERH,whR M, F. RIS T E K&K B
PR BRI L[] vh E AR ,2014,33(8) :33 - 37.

[10]  FhAAHI, B W AIE 1], 468 . ASOR 3 5 5 e v T8 20 A 45 4
AR E ISR T2 s [T ], o [ bk i, 2016,
41(2):79 -84 +92.

[10] 30, Ut R AR ORI 256 P10 00 1 SR B TN 1Y
BEFHLTT. PO T2 B 2 e ( A AR B 24 i) L 2013,26
(2):11 -14.

[12] PINEAU N, BOUILLE A G D, LEPAGE M, et al. Tem-
poral Dominance of Sensations: What is a good attribute
list? [J]. Food Quality & Preference, 2012, 26 (2) .
159 - 165.

[13] NG M, LAWLOR J B, CHANDRA S, et al. Using quan-

[16]

[17]

[19]

[20]

(21]

[22]

[23]

[24]

titative descriptive analysis and temporal dominance of
sensations analysis as complementary methods for profiling
commercial blackcurrant squashes [ J]. Food Quality &
Preference, 2012, 25(2) :121 - 134.

MEILLON S, URBANO C, SCHLICH P. Contribution of
the temporal dominance of sensations (TDS) method to
the sensory description of subtle differences in partially
dealcoholized red wines[ J]. Food Quality & Preference,
2009, 20(7) :490 - 499.

MEYNERS M. Temporal liking and CATA analysis of
TDS data on flavored fresh cheese[ J]. Food Quality &
Preference, 2015, 47.

LORIDO L, HORT J, ESTEVEZ M, et al. Reporting the
sensory properties of dry-cured ham using a new lan-
guage: time intensity ( TI) and temporal dominance of
sensations (TDS)[J]. Meat Science, 2016, 121166 -
174.

o [ bR E AL B B 2. GB/T 16291. 1—2012,
BB TER KU S E AN A - S]. Jt
AU P E AR HE A, 2012

CHARLES M, ENDRIZZI I, APREA E, et al. Dynamic
and static sensory methods to study the role of aroma on
taste and texture: a multisensory approach to apple per-
ception[ J]. Food Quality & Preference, 2017, 62.:17 -
30.

DINNELLA C, MASI C, NAES T, et al. A new approach
in TDS data analysis: a case study on sweetened coffee
[J]. Food Quality & Preference, 2013, 30(1) :33 - 46.
DINNELLA C, MASI C, ZOBOLI G, et al. Sensory func-
tionality of extra-virgin olive oil in vegetable foods as-
sessed by temporal dominance of sensations and descrip-
tive analysis[ J]. Food Quality & Preference, 2012, 26
(2):141 - 150.

PINEAU N, PESSINA R, CORDELLE S, et al. Tempo-
ral dominance of sensations; comparison with conventional
profiling and time intensity. [ J]. Food Quality & Prefer-
ence, 2009, 20(6) :450 —455.

MONACO R D, SU C, MASI P, et al. Temporal domi-
nance of sensations: a review[ J]. Trends in Food Sci-
ence & Technology, 2014, 38(2) :104 - 112.
GONCALVES G A S, RESENDE N S, GONCALVES C
S, et al. Temporal dominance of sensations for character-
ization of strawberry pulp subjected to pasteurization and
different freezing methods[ J]. LWT- Food Science and
Technology, 2017, 77.

IR Z P, B e, . TDS 55 TV T4 #5175 %
R HE N HLT]. B &S k8T, 2018, 44

2019 FEEE 45 BE S H(EE3778) | 49




SR poac i FOOD AND FERMENTATION INDUSTRIES ‘

(10) :231 -235. (28] B, E i, ERA, S MBUL B B RS A
[25] ZE&, skl BEE. RICRR I R 2L Bk & H MLERAZ A A A [T ] & )27 ,2018,39(6) : 116 ~
WAEEDEE[T]. i E B ,2017,36(7) 148 - 52. 121.
[26] VTT H, FLEET G H, ZHAO J. Unravelling the contribu- [29] BR&,EF;, T4, 4. UIaE BT i 38 KU 9 i Al 10 5%
tion of lactic acid bacteria and acetic acid bacteria to co- ma [ J]. o R RS ,2017,42(12) .66 —70.
coa fermentation using inoculated organisms[J]. Interna- [30] k% Hy, 2=/ N R, %5 IR T A B HSEA ML

[27]

tional Journal of Food Microbiology, 2018, 279 :43.

B e AR, H T, S5 A [ A O 3T T Y
B IR A B H XU W T R e A LT ] B
5% ® T ,2016,42(11) ;212 - 218.

Fe FliF s W R & adr[J]. & a5 & BTl , 2015,
41(11) 1137 - 142.

SRR C, ZREE R R . TR R O 5T BOIR B A
[J]. P EZ S Tk ,2015,43(7) 142 —44 +48.

Changes in organic acids at different fermentation time of Northeastern
sauerkraut and their effects on products sourness

MA Yiying,SUN Bo" ,ZHANG Yu,HAO Yu,XIE Shuangyu, LI Tianyi, LIU Dongao

(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

ABSTRACT High performance liquid chromatography ( HPLC) and temporal dominance of sensations (TDS) were
used to study the effects of changes in organic acids on the sourness of Northeastern sauerkraut. The HPLC results
showed that nine organic acids were detected during O — 120 days of fermentation. The contents of lactic acid, citric
acid, acetic acid, oxalic acid, malic acid, succinic acid, and tartaric acid increased with increasing fermentation
time. Besides, propionic acid and valeric acid were detected on day 120. TDS evaluation results showed that the sour-
ness of samples fermented for 90 days was more mild and moderate than those of other samples, indicating that the
contents and proportions of various organic acids were suitable on day 90. Therefore, 90-day was the optimal fermen-
tation period for Northeastern sauerkraut. The correlation analysis showed that lactic acid played a dominant role in
the sourness formation of Northeastern sauerkraut, while citric acid, acetic acid, oxalic acid, malic acid, succinic
acid, and tartaric acid played auxiliary roles. Appropriate contents and proportions could promote mild sourness taste
of Northeastern sauerkraut, while inappropriate contents and proportions would destroy the mild sourness taste. In ad-
dition, presence of propionic acid and valeric acid could lead to sharp sourness taste.

Key words Northeast sauerkraut; organic acids; temporal dominance of sensations( TDS) ; sour sense
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