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Abstract: Adlay and milk were used as raw materials and the adlay-yoghourt was synergistically fermented by Lactobacillus reuteri,
Streptococcus thermophiles and Lactobacillus bulgaricus. Its physicochemical indexes, texture, taste properties and volatile flavor compounds
were detected. Results showed that the content of lactic acid in adlay-yoghourt was the highest and ranged from 11.40~18.38 mg/mL, followed
by citric and tartaric acids. However, the chewiness (0.45 mJ), cohesion (0.73 ratio) and gluing properties (0.05 N) of the yogurt (RTB)
synergistically fermented by the three strains were significantly higher than that of the yogurt (RT. RB and TB) fermented by the other two
strains (p<0.05). The response values of sour, sweet, salty, bitter and umami taste of different products were different (p<0.05). The biggest
difference was found in sour. The yogurt synergistically fermented by three strains had the strongest sweet and umami taste, and had the weakest
bitter, astringent and sour taste. The maximum 82 kinds of flavor substances were found in the yogurt synergistically fermented by three strains
and their contents was 1331.74 ng/mL. The contents of alcohols (167.69 ng/mL), acids (467.33 ng/mL), acids (597.48 ng/mL), and ketones
(597.48 ng/mL) of the adlay-yoghourt synergistically fermented by three bacteria were higher than that of the adlay-yoghourt synergistically

5130k

RGN % 8 ¥, S0 228, 55 NIR Lactobacillus reuteri W) IR R BEEKER Y St 43 A [0 DAL & @ BH,2021,37(3):97-105

ZHU Xiao-li, YANG Zhou-jie, WEN An-yan, et al. Quality analysis of Semen coicis yoghurt fermented by human Lactobacillus reuteri [J].
Modern Food Science and Technology, 2021, 37(3): 97-105

WiFSHHEA: 2020-11-14

EEWE: RMEEARWEAMENTIE EMR[20171106 ) ; SMETRFARARER G240 BIFTE @WK (2018181 S) ; SMERHZIHXITIE
(BRIETEAF[2018]5781 5)

YE&®EI/T: SKREEAN (1994-), &, MLz, MaE: RKRES5TE

BIRIEE: RILR(965-), B, HL, iR, HARHE: REMIS5RE

97



R ERBHX

Modern Food Science and Technology

2021, Vol.37, No.3

fermented by two bacteria. In conclusion, the adlay-yoghourt synergistically fermented by tree bacterial showed better texture properties,

moderate taste, higher kinds of volatile compounds and content than those of yogurt fermented by 2 strains. As a new type of probiotic milk

product, the yogurt synergistically fermented by3 strains might have great market potential.
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Table 1 Sampledetails
b5 i
RTB Lactobacillus reuteri, Streptococcus thermophilus, Lactobacillus bulgaricus
5 RT Lactobacillus reuteri, Streptococcus thermophilus .
RB Lactobacillus reuteri, Lactobacillus bulgaricus
TB Streptococcus thermophilus, Lactobacillus bulgaricus
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Table 2 Physical and chemical indexes of semen coicis yogurt
e pH ARBELT  BHBKEMN  EFBS/(logcfwml) QR4 E/(g/100g)
RTB 4432003 80.66+0.73%  39.59+0.64° 9.99+0.05° 2.51+0.30°
RT 435£0.02°  85.41+0.72°  36.76+0.83° 9.79+0.07° 2.39+0.20°
RB 423+0.03° 87.28+0.95°  36.90+0.36° 9.64+0.05° 2.45+0.40°
TB 4.04+0.05%  96.65£0.69"  44.80+0.45" 9.500.04 2.4140.20°
Z: RAIRRNEFEERTHEZREZREE (p<0.05), FH.
7 3 BB A
Table 3 Texture analysis of semen coicis yogurt
M RE/N wH 8 /mj 54 /mm M % H/Ratio JiE /N
RTB 0.69+0.02° 0.45+0.04° 8.99+0.13° 0.77+0.04° 0.05+0.02°
RT 0.610.02° 0.12+0.02¢ 3.13£0.04¢ 0.6120.04° 0.04+0.01°
RB 0.610.03¢ 0.27+0.02° 5.52+0.07° 0.73+0.04" 0.05+0.01°
TB 0.80+0.02° 0.38+0.04° 9.36+0.1° 0.52:0.05° 0.04+0.01°
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Table 4 Analysis of organic acids in semen coicis yogurt

s £ BT B FRBE e i ATHLER A3t
RTB  0.160.03" 0.7120.19" 0.0420.01° 11.40£1.63°  0.79£0.09" 1.17£0.11° 1427+1.25°
RT 0.18+0.02°  0.78+0.11°  0.05£0.02° 12.53+0.88° 031£0.15" 1.23£0.07° 15.08+1.04"
RB 0.26+0.04° 0.84+0.19° 0.05+0.02" 11.65+0.74° 0.52+0.05° 1.60+0.08" 14.924+1.23%
B 0.17£0.02°  0.80+0.11°  0.040.01°  1838+1.46"  0.02£0.01°  1.63£0.08" 21.04+1.47°
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Fig.1 Yogurt taste radar map
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Fig.2 Chromatogram of total ion flow of semen coicis yogurt
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Fe2- T W EA WA WY &R, 7 RTB HR& i,
1A% 34.81 ng/mL; | _FiEA WA WML, 7 RTB
i B, 1A% 3.34 ng/mL; 2-BElAA ALK

B, £ RTB FEEN 111.62 ng/mL B3 & T4
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Table 5 Main flavor substances and content analysis of semen coicis yogurt

o o . . 4% /(ng/mL)
S5 AR i 18] /min PR MRS 2FX — T B —
1 4.85 LB CGHO  38.16£1.01° 51.35+1.12° 28.32+1.09° 48.05+1.01°
2 7.67 3-FA2-TE CsH,0  0.34+0.01° - - -
3 7.69 2-/%B% CsH,,0 - - 0.51+0.01° -
4 8.05 ETEE CH;©0  0.68+0.01° 045£0.00° 1.34+0.01° -
5 9.01 5 KB CsHj,0  0.34+0.01°  0.19+0.02° - 0.88+0.04°
6 10.92 4-JRB% CHO 11708026 3.51£0.06°  4.62+0.06° -
7 11.15 ETE CH 0 5.86+0.10° - 3.34£0.10°  5.13+0.08°
8 12.04 AP F B CgH;sO  834+0.11*  832+0.06*  8.46+0.16" -
9 12.46 1-¥FH-3-B2 CsH,O  1.67+0.10° - 0.16£0.08¢c  0.75+0.10°
10 12.54 2- BB CH, O  2.41£0.02° - 0.99+0.02° -
$E 11 12.98 2-TA OB CsHisO 4224025 2.92+0.09°  1.29+0.04°  2.61+0.03°
12 13.34 2- LB CoHyO  53.43+1.02° 3.39+0.05% 17.49+0.94°  6.77+0.13°
13 13.83 1-¥ 8% CsHisO  4.77£0.08°  4.39+0.05° - 5.06+0.07"
14 14.07 23- T8 CiHy0,  28.65+0.04° 31.13£0.90° 16.76£0.79° 24.29+0.91°
15 15.72 (R)-L-2-¥ 5% CsHis0  1.210.03° - - 8.36+0.08°
16 15.72 +— CyHO  3.57+0.08" - - -
17 16.21 158 CioH0  0.89+0.01¢  2.52+0.03°  1.57£0.05°  2.19+004°
18 17.60 FEE CHO - - 0.12:0.02" -
19 17.98 KTEg CsHigO  0.33£0.03"  0.18+0.03°  0.09+0.00° -
20 18.36 +=B2 CppHyO  1.120.10° - - -
Avit 167.69+2.16' 108.16:0.60° 85.06:0.96° 104.10+1.51°
21 12.57 o CH0, 8467076 26541115 25.64+045° 32.53:0.85°
22 13.99 FTER CHs0,  1.28+0.01°  0.61£0.01° - 1.89+0.01°
23 14.71 THE CHs0, 11.61:0.86" 7.39+0.54°  2.84+0.06° 7.47+0.56°
24 15.19 i JRBER CsH;0, 10.48+£0.93° 4.03£0.17" 13.81£0.28° 16.55+0.74°
25 17.13 TEL CeH;;0,  100.42+1.04° 61.45+1.11° 27.21£1.26° 64.57+1.19°
. 26 18.23 SRR CH,0,  201£0.13*  1.15£0.10°  0.66=0.10° -
~ oy 19.28 FER CsHiO,  134.13+1.46" 68.56+1.45° 36.57+0.880 73.40£0.84°
28 20.28 E3i CoH;s0,  6.81x0.15*  3.84%0.12°  2.57%0.11° -
29 2123 AR CioHyg0,  87.52+1.19° 47.49+0.89° 29.46+1.01¢ 51.68+0.92°
30 21.79 9- MR CioH;gO,  5.74+0.10° - 1.75+0.12° -
31 22.94 Eid CHO, 22.66£1.02° 3.48+0.06° 8.75+0.12° 14.97+0.33°
it 467314122 224.58£0.97° 149.16:1.10° 263.06:4.33"
32 5.60 = P CiHeOs  0.03+0.00° - - -
33 5.96 2-F A TERF B CeHj,0,  029+0.01b  0.63£0.01*  0.31+0.01° -,
34 9.49 i TR LBs CsH 10,  1.44£0.01*  1.09£0.06°  0.31=0.02° -
35 10.77 FLER F By C4H;0; - - 0.05+0.00° -
HTR
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36 11.15 ¥ 85 O Eg - 3.68+0.04° - -
37 11.76 Fig T g CoHy 50, - 0.28+0.02° - -
38 12.36 F B LB CioHy0,  0.02£0.01°  0.64+0.01°  0.16£0.01° -
39 14.88 X W R g CsHgO,  0.42+0.04%  1.230.01°  0.69+0.05°  0.81+0.01°
40 15.39 KT B LB CoHyO,  0.36+0.02°  0.15£0.01°  0.19+0.01° -
41 15.85 AMER A B B CpiHyO,  023+0.04°  0.93£0.03*  0.45+0.03° -
42 17.06 LRS-+ ZHiBilE  CiyHp0, - - - 5.37+0.11°
43 17.57 2’2’4-;?%-1’3- CiHx0s  0.54+0.01° - - 0.54+0.05"
SRR 7T BB
4 1767 2FAABBKEE  CpHuOs ; . 0.140.01° -
45 18.42 LR THES C1oHy04 - 0.17+0.02° - -
46 20.81 AR IS8R F B CoH350, - - - 0.40+0.02"
47 20.81 AFARBL T B CyH30,  1.09£0.02°  0.710.01°  0.70£0.02° -
48 20.86 TALR P B CoH 50, - 0.89:£0° - -
49 21.14 AFARBR T Bs CisH30,  39.61£0.79° 31.80+£0.47° 22.56+0.31° 15.60+£0.51°
50 2235 o i C,H,0, - 0.54£0.31*  0.07+0.00° -
51 23.33 B B CBs CooH3g0;  9.3240.13°  6.74+0.16°  4.76+0.12°  2.64+0.07°
AN 53.44+1.13° 4938+1.30° 30.36+1.03° 25.41+1.13¢
52 8.93 KM CioHye  0.45£0.09°  0.19£0.01° - -
53 9.94 KTt CsHg  049£0.10"  0.56+0.06°  0.37£0.02°  0.35+0.05"
iR 54 12.68 2,4-ZF HOR K CioH)2 - - 0.55+0.42° -
55 13.46 AT C,H;F - - 0.08::0.00" -
Avit 0.93£0.01*  0.76£0.01°  1.01£0.03*  0.35+0.05"
56 5.50 23-T —#A CHO,  33420.11°  2.54£0.09° 2012007 139+0.10°
57 5.50 2- /%A CsH,,0 5.38+1.04%
58 6.73 2,3- /% =R CsHgO,  0.25+0.01° - - -
59 8.23 3- &R CH,,0 - 0.14£0.00a  0.03+0.00° -
60 8.72 2- & B CH,O  111.62+0.73" 4.66£0.04  9.6+0.56° 54.33+1.11°
61 9.11 4-F k-0 2R CH,O  1.13£0.00° - - -
62 9.84 5- 1 -3- R B CsH; 0 - 0.17+0.01° - -
63 10.36 3-#24-2-THR CiHO,  34.81£1.58"  4.64+0.13°  4.45+0.12°  20.60+0.73°
-~ 64 11.40 2-738-3- )R ER CsH;g0,  0.42+0.01° - - -
= 6s 11.79 2- 5 CoHigO  341.94+3.11°  6.34+0.48"  24.01+0.67° 243.80+3.63°
66 14.47 LS CiHpO  84.66+1.17° 3.29+0.03%  9.90£0.20°  47.38+1.05°
67 15.25 K LA CsHgO  0.53£0.01°  0.39+0.07°  0.24+0.05°  0.25+0.04°
68 16.85 2-+ = HR B CisHyO  17.10£123°  0.87£0.03%  2.49+0.13°  9.54+0.45°
69 17.34 ot 3k AR Ci3HpO  0.68+0.05° - 0.14+0.02° -
70 19.00 2-+ B IR CisHy 0  2.74+0.23° - - -
71 19.01 A CiyH30  0.12+0.01°  0.58+0.04° - 1.19+0.03*
72 2325 2,6-ZFRLFHIRTHE C;sHpNO;  1.60+0.02° - - 4.97+0.02°
. it 599.1144.18" 21.18£0.71° 51.86+1.31° 388.83:3.81°
BTR
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73 4.50 JETEE CHO  021x0.02° - 0.72+0.03" -
74 9.06 3-§1 - T Hl CsHO - - 2.9240.03*  0.73+0.03
75 10.36 EFE CHiO  0.24+0.04° - 1.76+0.06"  1.27+0.05°
76 11.87 e CoHigO  421+0.38°  7.03+0.15"  420+0.17°  3.06+0.03°
" 77 12.77 3-F AL Al C,Hz0S - - - 0.19+0.01°
78 13.25 B3 CioHyO  5.87+0.01a - - -
79 17.23 4-F R K F i CioH, O 3244028  3.41+0.17° 26.39+1.06° 4.17+0.06°
80 17.28 R R AEES CoHgO - 0.15+0.04*  0.13+0.03" -
81 17.72 245-ZFHEKFEE  CH,0  031x0.04°  0.32£0.03°  0.39£0.01°  0.33£0.05®
it 14.18+0.68° 10.31£0.78° 36.21£0.46" 9.85+0.78"
82 17.48 iy N CH;0, - 0.73£0.04° - -
ik 83 17.93 2,6-—BRTHMFE  CisHyuO  0.64+0.05° - - ;
84 21.58 24-ZRTHEREH  CuH0 - 0.90£0.05*  0.08+0.00° -
it 0.64+0.05°  1.63+0.05*  0.08+0.00° -
85 5.30 B RK CsH,,Br - - - 0.70+0.02°
86 5.81 Rz CoHy, - - 0.84+0.02° -
87 6.37 +8% CieHas - 0.73+0.01° - 1.90+0.02°
- 88 7.19 +—k CyHy  1.57+0.05°  3.75£0.23° 19.51£0.90° 3.45+0.52°
89 12.30 ANF AR RS CyHy0,S0 - - 0.56+0.02° -
90 1323 E+ 0% C3Hyg - - - 1.63+0.02°
91 16.72 +58% CieHss  0.30:£0.02° - 0.11+0.00° -
AN 1.87+0.07°  4.49+0.24™  20.02+3.09*  7.66:0.63"
92 4.87 =Wk GHO  4.32+0.19"  0.05£0.00° - -
93 6.47 HR CHg - 0.86£0.07"  0.44+0.02° -
94 7.77 THE CH)p  0.67+0.02°  0.69+0.03*  0.28+0.02° -
95 7.83 2-E T Hekvh CgHj,0  0.13+0.00° - -
96 7.99 xt =R CHyp  0.81£0.04°  0.92+0.02°  0.35+0.08° -
97 8.02 &) = 3K CsHyp  032£0.01°  2.41+0.13°  0.74+0.06° -
98 9.44 2-1E Ik ek CoH O 3.79+0.06°  2.87+0.07°  1.53+0.11¢  2.38+0.08°
99 9.70 BZFER CH,,  0.46+0.01° - 0.09+0.00° -
100 10.91 ] CH;NS  0.19+0.01° - - -
1ol 11.19 BT AL EMA CHi0,  0.06+£0.00°  0.83+0.03 - -
e 102 11.82 ZWh = CHeS;  1.67+0.05°  0.77£0.02°  0.34+0.02"  0.53+0.04°
103 12.55 13- =T AR CiyHy 5204018 4.45+0.22°  3.07+0.06"  3.55+0.11°
104 12.93 2356-19 FoE  CgHpN,  0.79£0.05°  0.54+0.07°  0.28+0.04°  0.46+0.05°
105 13.05 4-FHHARK P B CgHN;O;  0.9120.05° - - -
106 13.49 N- K F Btz CHNO  0.13+0.02° - 0.15+0.01° -
107 14.88 KT B CHN,O  1.4620.05° - - -
108 16.34 A CioHg  0.57+0.06°  0.38+0.02°  0.23+0.08° -
109 18.01 Z R CHO,S  1.78+0.03*  0.95£0.05°  0.46+0.01° -
. 1o 18.63 ook C/HsNS - - 0.05+0.00" -,
it 23.0120.10" 15.64+0.33" 7.914021° 6.84+0.18°
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