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Abstract: [Objective]Using quinoa puree as the main raw material, and Streptococcus salivarius subsp.

thermophilus and Lactobacillus delbrueckii subsp. bulgaricus were simultaneously used to ferment quinoa for the
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preparation of quinoa yogurt, and its basic properties and antioxidant activities were investigated.[Method]Based on
the single-factor experiments (fermentation time, fermentation temperature, inoculation amount and the addition
amount of white granulated sugar) , the optimal fermentation process was established through the response surface
experiment.[Result]Fermentation time and fermentation temperature had significant effects on the quality of quinoa
yogurt (P<0.01) , the conditions for yogurt fermentation were as follows: the fermentation time was 8.3 h,

the fermentation temperature was 43.4 ‘C, the inoculation amount was 1.2%, the sugar content was 4.2%, the
physicochemical indicators of the quinoa yogurt obtained under this condition were good, all the microorganisms
met standards, the free radical scavenging rate of DPPH was (73.41 0.91) %, and the sensory evaluation
score was (88.33 1.21) points. [Conclusion]By fermenting quinoa as raw material, a quinoa yogurt with high

nutritional value and antioxidant capacity could be obtained.

Keywords: quinoa; quinoa yogurt; process optimization; sensory evaluation; antioxidant activity

# 3 (Chenopodium quinoa Willd.) , J&—Ff
JRAERY), RIETRELERE (FEEN e,
ER—MIEER T HREY, 2EZESTEA
(12%~20%) , &HITALHERER, Bl K2
HAsyW, phat, EMRGEERY. B4
K 2By RAFRIR,  BAT MR S 2R,
R R . BB R R R S S B R
WMAARERREE ), HXHEAMAENEMR, ft
3% 77 TR AR S €A L X S B h R H R P
FIF B L R B EE LR e, %
FE ., REEEEAET, R YA R MR A A

LG R A& U IR R R, RBE R IMA L
T2 T A PR T S XA S R ) L) o, AT 53 N AR
MY R m ARG S5 Th . HEEE
L I R E N RPN 1B E A A
TR R R I R B AL, I
BT R E KR . RECHEH 2 F LR E
NIERH R R A, B DR, KR TGS 2
HRE RS, Hiip WGkl B WO . YR
L2 YN EE R, 2R AT pHAE PRSI 1 R
LA XS AR E R IME,
REREVEEL B I TR VR F o B ARG o I 50 003 R 8 AU
PUAAPE RSN, T UL A A4 Lo R

100

B B SRE AR, SRR SR
J& B S SO MOR REFLI R R 2. SR, bk
BT AR 3L 09 B, AL N 2D AR ) 2
oy, HETR T AR R B FL IR S BB = .
Pk, AW FCiE R EZ N EZER, EHEaE
AR ATIEAT R TR A, I B DR 3K R 5 ) L T X
5, AR YR B L 29T e Ak dahs, ATE
2 E IV R K LR R IR A AR S8

1 MRERE
1.1 MR5RF
#E, WAL G mEAMMEE 5,
e YA 4% BR T W O R (Streptococcus salivarius
subsp. thermophilus) & [CFUAT B £/ R I 0 A
(Lactobacillus delbrueckii subsp. bulgaricus) ,
FHe#iw (b)) BHMARAR: AP (&
2, RN EEMARAR: IR, IR,
WL . oK Ol Ky, EZERILEARA
Al AR, BRIRRAN. 1, 1- SIREE-2-T AL
(DPPH) , RigmikK R A EFA R AR W5
FHFI38 R o i 2l A A 17
1.2 UHE5E&
FW13SHERL, AT 28 Wk A s A IR A D 5



6SD2-4% 3% 7 B ML, T FE AR ARG A PR TR
A]; CSBOLMHIE /KA. SPX-2504:4k %9746, Lifg
RS A RA ;s YXQ-30SH7 30E f1 &7 K #
#,  RIEIREEST A A R A E ;s IM-50fiE
REE . UH-06& R HL, KBCAEYR: (R
HIRAF; PR223ZHIE HLFRF, BZEHIE F
M HIRAT; BSC-13041A2EW) 4, FhMl
BE[PARA WA ; BCD-206SMukF, 75 Hifg/K
e H IR AT KI8604x H AL I E AL, HREA K
BAREF AR AT s PHS-320/REit, pu#btit2
TifRHEE R AR PSEESNET Wy e e g, il
FALE AR A .

1.3 A&

1.3.1 BERYIN T T8 K BRAEE S

(1) T2k #ER—~ WL~ 0~ K~
PRV — K — VUG A — B TR Y

(2) FAZIRM . ik Mgt R ORIV |
THEBMBLRF, Wi, Sa5KEEL: 4
R LG TR A 350, A8 PV 3 o0 B MURI RS s B85 kL
BEATHEEEBE ], PEIRS K, HITHEEREH .

(3) B, KE: Bl & AR RN b
BTN, Fe4rfiEE, Pi#&Ee5 'C, T15~20 Mpalk
71 F¥1)55 min, 7£80 CHEIE /KA T K 15 min.

(4) P KEJGIEAHZE43 C, HNEE
WA, HEREA .

(5) K, Willa#h: HMEREMELKET
39~47 CHIAHEA B FRM K 1#6~10 h, 7E4 CHKAFTF
Ja#24 h, 153
1.3.2 FERYIKFE T 200
(1 BREFERE

TEREERE A3 °C. W N1.5%. AR
IR N4 5% AT, KB BB — R
(6h. 7h. 8h. 9h, 10h) , DAREE(E. BB
VENFRRR, 552 R I I TR X B2 22 B 4 it IR PO R0

TERBER N8 h, HEEN1.5%, ERFER
A 5% FMET, KIEFREZERE — RIIHE
(39 ‘C. 41 'C. 43 C. 45 C. 47 C) , VAIRE

2026/01 NO.289 1 EZ

B REVEENTEbR, 55K BER X H RY)
fin o RIS

TERBERT A8 h, RIFIRFE 43 'C, ARHER
IENA5% I KT, BEFEE (0.5%. 1%. 1.5%.
2%. 2.5%) WE—RIBE, UREME. EEIFS
VENFERR, B SEHETH SN B2 TR Yl it J5 PR R o

TE R B2 (8] 98 h, REEIREE 43 °C, HHE
NLS%II AT, ARFERINERE — R
(0.5%. 2.5%-. 4.5%. 6.5%. 8.5%) , LAERE{H.
RE VO ERTRIR, 8 ORI E X R Y
vt o RIS
(2) Wi J37 IR

TER PR 2GS R Al |, ] Design-Expert 13.0
B AF % 1T Box-Behnkenil 3%, R RBER [A] . A TRl
FE. #WE. OUEamEARNaLE, DURE S
D SAE BT N R, A E IR YR
F R FIKT &L
* 1 KT Z 1L Box—-Behnken iR BT R =KL

Table 1 Factor Levels of Box-Behnken Experimental Design for
Fermentation Process Optimization

Pl %
AV R CREHEE  EEE ADRRsnE
Ch) QD) (%) (%)
-1 7 41 1.0 2.5
0 8 43 15 45
1 9 45 2.0 6.5

(3 EEIFE

WEEE S % (T/WSID 12—2020 4
B AYCRH R YY) BT OGRS K SR
VR bRitE, W R R AT IRE Ty . BEALIEH 20
4 (1093104 & dh &l A G AT g 551,
BN B 4% S5 o0 B TR W AT R B, A 43100
5. BARFRAENLFR2,
1.3.3 ZEERYY5 5 b7

(1) FAL G bR A0 G 48 Aot 0 s o % A
%% (GB 5009.239—2016 £\ % 4= [F K brifk £ 5
W P Py s ) PR AT I 5 s pHAER A pH 3
ITIE; HARSEZS% (GB 5009.5—2016 £ il

101



& n I Dairy Industry

*2 BERINRETIIRE

Table 2 Sensory Evaluation Criteria for Quinoa Yogurt
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Table 3 Box-Behnken Experimental Design and Results for Fermentation Process Optimization
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Table 4 Variance Analysis of Regression Model
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Table 5 Analysis Results of Physicochemical Indicators of Quinoa Yogurt
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