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ABSTRACT: Objective To evaluate the change of nitrite content in red sour soup during fermentation process
under the action of 3 kinds of natural antioxidants, namely tea polyphenols, ascorbic acid and phytic acid, and
analyze the influence of natural antioxidants on the quality of red sour soup during storage. Methods The content of
nitrite in red sour soup during fermentation process was determined by the method provided in the GB

5009.33—2016 National food safety standard-Determination of nitrite and nitrate in food, and the quality of red sour
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soup was analyzed using the method recorded in the GB 5009.239—2016 National food safety

standard-Determination of acidity of food and sensory evaluation method during storage. Results Tea polyphenols,

ascorbic acid, and phytic acid all had significant inhibitory effects on the formation of nitrite during the fermentation

process of red sour soup (P<0.05), and at the optimal addition amount, the inhibitory effect of tea polyphenols
(0.20%)>ascorbic acid (0.05%)>phytic acid (0.20%). Conclusion The results show that the 3 kinds of natural

antioxidants could significantly inhibit the increase of nitrite content in the fermentation process of red sour soup, and

during storage, the 3 kinds of natural antioxidants can significantly inhibit the increase of acidity of red sour soup (P<

0.05), improve the sensory evaluation of red sour soup during storage (P<0.05), and help to maintain the stability of

product quality during storage, among which the effect of tea polyphenols is the most significant (P<0.05). This study

can provide a theoretical basis for the application of natural antioxidants in red sour soup, and contribute to the

healthy development of the red sour soup industry.

KEY WORDS: red sour soup; natural antioxidants; fermentation; nitrite; pH; sensory evaluation

0 3| =

ZLTR V2 LA o 3 il FUBUABCl 1 20508, 245t T
EHRKEBEMN, QLS. FRARAT T —Fh s A RS
@GR R LLRRA AT B I B SR, T
HL A7 45 (B . T 20 3R R M, B
BT FEARUIES . JE I T SRS
PEIN OV, RIRITRSZ I P k.

LRI E R e, By AL . A
MR W YR 2R E IR AN 1, 7 A R
A FYR ARG 2 1A RR AR B, L Y
TR IMZT A AR AL, A sk RE IR, HElES kT
o, EH A FEOET ) EE, WARR R RETE 1K P
T RHA BOmE R, 7 T AR
TR R A BT R R AR, AR b AR R AR A
S — 2 A TR AR AR, BRI, K
SO A5 BT AR AR 2 X AL MAHE AR B BRI, O
AR KU 2020 R, AT TR AR A
KRG ATRZ, DTHT AR IE B i

T, AR LLRR G IR G, B8R TRZ
By . PUOR IR AIAEIR 3 Fh K IRPT RTINS L0 IR K B e
HO SR £h o i A5, JFE— B T R AR PR
FRURS LR 0 fl RS0 1) PR P2 e JCY i AL, DU 5 4 e
0 W T 2R A 7™ B KRR BUAE AL, SR ™ Ml i i
RIRSREIE S T

1 MR5ERZE

L1 #MR5IKF
. BB BER . AR RRRR . P BN,
W25 F M A S BT T

FYIFLAF A A (3518 Danisco 23], 2528 . Hibh
MR AR (M al, WAL F AR A R A ), T A%
S AR HTAL, FE A A R AT R A HD); EhR . UK
R, CREE. TRRREN(OTFTal, WIAL(E R 251k T A BRA
Fl); RPEIEFEREIR | ShIRZE 2 MO al, m R E SEk
PR A RO R, AR2K —HBR AU . BEIR AU (o Frad,
B BN Z WAL T A BRA F
12 UFE5EF

JHIO0K-2 B, FRIECREE 0.01 g, Jbat st Bl A
B2 w]); DF-101S 42 R T F i O M B A8 A BR A
Fl); L6S AN AT WA 66 BE (b T i LA A BR A7)
RP-001A {##%5X pH 11 (75 & M A F R A R A D .
1.3 REHE
1.3.1 B8 HeHE&

AR e | VIR — FORF I AR ARAK . 2)—
BB IIAER . R — BT A - B — K
— it IAN, SLIRE A HILIE S LG A T AR,
ARG S
1.3.2  F2ALIRATAG M

4% GB 5009.33—2016 £ fh &2 E ZhrifE &
WA R R SRR R I E ) (4B E L) GB
5009.239—2016 { &5 %4 ZERHE £ M BRI R AE )
(pH THE WL, AR INBL A AL 1 201 7 h %t B4,
M E AR A I AT 2 W . B i iR AR B8 X 41 R v &
WL R AN R h & wE A, JEEfE 3 R ORARPIAL
R ARy, JEAE L JERE b, 0 A8 K SR B A Ak
I LTI A TESEAF IR pH AR R &

133 RERE

TEREAFIIIE], FE55 0, 4. 8 I 12 d XFLL IR HEA THURE,

BEALIEI 10 7 [F) 24 X AE i (7 . WU L gk, 2%, 4



46

W, A RAPUAMIN LLR 1 K i R rp A R

oI b R R 1937

GUBE 5 DA EIEATIESY, BUEARYIR A 20 ], JEE
PEAPRUEWIFR 1 TR .
1.4 BUEALIE

AR EL 3 WHIBCEHME, SR A Office 2019 X it
BT IR, (5] SPSS 20.0 # /4 (14 Tukey’s #6 5 %F

Bl HEAT BRI, 4 P<0.05 BTN 225 3%
F1 ORISR EITERE

Table 1 Sensory evaluation standard of red sour soup
Eizgan PR AE W
RERLLE, FEIS), B 16~20

[EREE BIRLALE, BlEHS, AL 10~15
BEIFLLE, BEAHS, L 0~9
KRS, Tk 16~20

WS KB BIR, TOW 5k 10~15
KBRS, BRK 0~9
LR R I EEFIR, BRIEAT A 16~20
& LR IR IR, BREET K 10~15
LR B, FRBRA D 0-9
W, PR
TGP HR AT L 2% ot 16~20
Fe ot B SR 2% 5 10~15
PR AT L2 o 0~9
B A, WA ECIR, TR 16~20
HEUBE B s), FBEER 2, JLRIEY) 10~15
BT AISE), FHERR, A=Y 0~9
2 HRESH

21 BEZWMMABRFABIEFTHEKBESEMN
E}ur]

PEEZE Z W 0.05%. 0.10%. 0.15%. 0.20%,
HTIR L2 B S N ) 1R e Bl R P M A R A 7 1 R

[]Il’l], /n%ﬁﬂrﬁ—] 1 ij/j_\‘o

0.40
5 035
% 0.30
£ ) —o— X B
5 OB ——0.05%
4z 020 ——0.10%
§ 0.15 —0.15%
: %
’g 0.10 !’1; ——0.20%
B 0058

P12 WXL o e v S i R 25 Tk AR IR (n=3)

Fig.l1 Effects of tea polyphenols on the nitrite content in the
fermentation process of red sour soup (n=3)
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Fig.2 Effects of ascorbic acid on the nitrite content in the
fermentation process of red sour soup (n=3)
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fermentation process of red sour soup (n=3)
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Fig.4 Effects of 3 kinds of natural antioxidants on the nitrite
content in the fermentation process of red sour soup (n=3)

M 4 a5, S REARED, B 3 Rl R EAL A
BILTBRVATE K R R 0 A S R R 7 o 5 DA (B34 (8 5 TR AIG
(P<0.05), FHAZEZE . PR BR FAE R X211 7 & Bead F
PO R R R S E A — o AR A, b A 2
(0.20%) g 411 1 35 S d5c 4, B IR L8R (0.05%) K =2, AH R
(0.20%) A 30 il 85 SR B 55, 3 FT AE 5 A% 22 W s L A e b R
SRIC AR LA B R B B0 R A T P AN B B A D728,

2.5 RAMEMNFIXTLLEL AL B B9S2 00
P e 5 W) 21 R 070 A58 5 T )l 0 ) B B4R B 2 —,

X US55 RS IR SR AT AL B4 TR 2 A R 1) AT £
pH FLER & SR TIE, 2R 2 s

2 3MRAMEATNLEZ pH MBEIENEN
Table 2 Effects of 3 kinds of natural antioxidants on pH and
total acid content of red sour soup

[i7d3
K¥ud 0.05%

FEXNIE 0.20%KZH b i 0.20% 1 iR

pH
1 3.71x0.01°  3.87+0.03" 3.83+0.01° 3.85+0.03"
2 3.59+0.03"  3.75+0.01° 3.69+0.03° 3.72+0.07°
3 3.55+0.05°  3.68+0.04 3.66+0.05°  3.67+0.02°
4 3.46x0.01°  3.62+0.01° 3.57+0.04" 3.60+0.05"
5 3.35+0.06°  3.59+0.02°  3.52+0.03° 3.57+0.01°
6 3.28+0.02°  3.56£0.01°  3.51+0.02° 3.54+0.03°
7 3.22+0.01°  3.54£0.08" 3.50+0.01°  3.53+0.09"

SRR %

1 2.65£0.21%  0.52+0.13®  0.73%0.13® 0.67x0.21"
2 4.98+0.17"  2.07+0.09®  2.66+0.24" 2.58+0.15"
3 5.67+0.19%  3.4120.25®  3.62+0.32® 3.59+0.10°
4 6.54+0.23"  3.98+0.19®  5.35+0.18® 4.13+0.26"
5 9.72+0.14*  4.83+0.22% 5.73+0.14%  4.96+0.12°8
6 10.85+0.18"  5.18+0.15®  5.94+0.23® 5.71x0.08"
7 11.84+0.15%  5.56+0.16" 6.04+0.12°  5.83+0.16®

T W47 RN 50K pH AL 25 122 57 (P<0.05); A
[l R 5B 2 R AL 1 (0 35 7 22 574 (P<0.05) .

H 2 AT, Bl R ] A AR, 2T RR AR A P Y
pH ZHWIFRAL, SRS RN, A W s D)
FIRIE —K, I TR P AL P e S R A 2
RWiA A %58, I T 7= SR AL R sk, eah, 5
Xt HRZAAREE, IRINRARPUE AR LR pH & TR
(P<0.05), RARR 7 3 MR (P<0.05), KB RAGEAT
AR LT RR 7 pH AR R R R B e, ¢
FAPREEP OV TS 22 W vl AR il i it 29022 o pHL Y TR,
FEHe FLIH R T 4% 22 5 LR B S At 7™ BR AR AR 0 i 4 1 1
H, X SRR L R —5%.
2.6 RAMEBUFINLAERIARE @R

PLAR IS I K ARG A AT LT R AR Ry 28 AR IR, 43
NI 2 W . HUIR IR FRE PR TE LT IR A S 0. 4. 8 AN
12 d X HURE SR s, 25U S,



46

W, S RIRPUAMHINTLLRR ) A Wi e b A R -8 5 12 L% i i (4 5201 1939

a

TE: A XL B: 282 C: HURINLAR; D: MR .
5 3 FhRARPUE M LR 7 BB V43 B 5

Fig.5 Effects of 3 kinds of natural antioxidant on sensory scores of red sour soup
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