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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. Tts 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
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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

Mot ki
RTB Lactobacillus reuteri, Streptococcus thermophilus, Lactobacillus bulgaricus
RT Lactobacillus reuteri, Streptococcus thermophilus
RB Lactobacillus reuteri, Lactobacillus bulgaricus
TB Streptococcus thermophilus, Lactobacillus bulgaricus
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7 2 BRBRYBILIERR
Table 2 Physical and chemical indexes of semen coicis yogurt

e pH HRBIELT  HRE%

FB#/(log cfumL)  ZERAE/(g/100 g)

RTB  4.43£0.03" 80.66+0.73°  39.59+0.64"
RT 435+0.02° 85.41+0.72°  36.76+0.83°
RB 42340.03° 87.28+0.95°  36.90+0.36°
TB 4.0440.05°  96.65+0.69"  44.80-+0.45°

9.99+0.05° 2.51£0.30°
9.79+0.07° 2.39+0.20°
9.64+0.05° 2.45+0.40°
9.50+0.04¢ 2.41£0.20°

i FFIRRE R ERFHSZE EREE (p<005), FR.

*® 3 BARBRNBEAS

Table 3 Texture analysis of semen coicis yogurt

S5 BE/N PR /mj 5k /mm M % H/Ratio FE /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¢ 0.610.04° 0.04+0.01*
RB 0.6140.03° 0.27+0.02° 5.5240.07° 0.73+0.04° 0.05+0.01°
TB 0.80+0.02° 0.38+0.04° 9.36+0.1° 0.5240.05° 0.04+0.01°*
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TERIIRYSY (p<0.05) , RB FHELER (0.26 mg/mL) A
AR (0.84 mg/mL) FrERE . X5 HKAEPIHE L

BB, ARG ER Y M EZAA PR, BRY)
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B2 AAA S, IXAARE T RTB Hii e B EECA pH &1
7R,
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Table 4 Analysis of organic acids in semen coicis yogurt

e HER gt FRE E T8 AT BR Aeit
RTB 0.16£0.03°  0.71£0.19* 0.04£0.01* 11.40+£1.63°  0.79£0.09° 1.17+0.11°  14.27+1.25
RT 0.18+0.02°  0.78+0.11° 0.05+0.02° 12.53+0.88® 0.31+0.15® 1.23+0.07° 15.08+1.04®
RB 0.2640.04°  0.84+0.19° 0.05+0.02° 11.65+0.74°  0.52+0.05° 1.60+0.08* 14.92+1.23%®
TB 0.1740.02°  0.80+0.11° 0.04+0.01° 18.38+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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FRYE REEI AR 2 BRI AR OB, ATRRY)
BAREA IR, TEFTA AR5 2-TF 8 & i s
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B 2- THR A WARHIWIAIR, £ RTB & sk, REWR, £ RTB & 111.62 ng/mL &3 TH
5% 34.81 ng/mL; |l A WA Y, 7E RTB CWE AR, 2,3- R EA Y. EEES,
SRR, 1A% 3.34 ng/mL; 2-FRliAE ALK Har A RRE, RAIERTB Hiailz].
5 BAXRBINFENKIRMESEENT
Table 5 Main flavor substances and content analysis of semen coicis yogurt

£ A% REHEmn  FAAS AR £ & /ng/ml)
RTB RT RB TB
1 4.85 LB CHO  38.16£1.01° 51.35+1.12* 2832+1.09° 48.05+1.01°
2 7.67 3-F kDT CsH,0  0.34+0.01° - - -
3 7.69 2-/B5 CsH,;,0 - - 0.51+0.01* .
4 8.05 IETER CiHi O 0.68£0.01°  0.45£0.00°  1.34+0.01° -
5 9.01 FREE CsH,0  0.34£0.01°  0.19+£0.02° - 0.88+0.04°
6 10.92 4-f B3 CHiO  11.70£026°  3.51£0.06°  4.62+0.06° -
7 11.15 ETE CH,O  5.86+0.10° - 3.34£0.10°  5.13+0.08"
8 12.04 1P BE CsHigO  834+0.11°  8.32+0.06°  8.46+0.16° -
9 12.46 - H-3-85 CsHiO  1.67+0.10° g 0.16£0.08c  0.75+0.10°
10 12.54 2-fR B CHi O  2.41£0.02° . 0.99+0.02° -
BEE 11 12.98 2-THTER CsHigO 4224025 2.9240.09°  1.29+0.04°  2.61+0.03°
12 13.34 2-FBE CoHyO  5343+1.02°  3.3940.05%  17.49+0.94°  6.77+0.13°
13 13.83 -8 CsHisO  4.77+0.08°  4.39+0.05° - 5.06+0.07*
14 14.07 23-T =8 CiHiOr  28.65+0.04° 31.13+0.90° 16.76+0.79° 24.29+0.91°
15 15.72 (R)-L-2-¥ 5% CsHisO  1.21£0.03° - - 8.36:0.08"
16 15.72 +—8 C;HuO  3.57+0.08° - - -
17 16.21 158 CioHpO  0.89+0.01¢  2.5240.03*  1.57£0.05°  2.19+004°
18 17.60 F iz CHs0 - - 0.12::0.02° -
19 17.98 RLEE CsHigO  0.33£0.03*  0.18+0.03°  0.09+0.00° -
20 18.36 +=8 CpHyO  1.12+0.10° - - -
it 167.69+2.16* 108.16+£0.60° 85.06+0.96° 104.10+1.51°
21 12.57 TR CH,0,  84.67+0.76° 26.54+1.15° 25.64+0.45° 32.53+0.85°
22 13.99 FTH CHiO,  1.28+0.01°  0.61+0.01° - 1.89+0.01°
23 14.71 T CH;0, 11.6120.86" 7.39+0.54° 2.84+0.06° 7.47+0.56°
24 15.19 I RBR CsHiO,  10.48+0.93°  4.03+0.17¢  13.81£0.28° 16.55+0.74°
25 17.13 T CH,0, 100.42+1.04° 61.45+1.11° 2721£1.26° 64.57+1.19°
L. 26 18.23 SRR CH,0,  2.01£0.13"  1.15£0.10°  0.66:0.10° -
‘9 27 19.28 Fig CsHic0, 134.13£1.46° 68.56+1.45° 36.57+0.88% 73.40+0.84°
28 20.28 £ CoHigO,  6.81+0.15"  3.84+0.12°  2.57+0.11° -
29 21.23 i CioHy0, 87.52+1.19° 47.49+0.89° 29.46+1.01¢ 51.68+0.92°
30 21.79 9-F N CioHis0,  5.74£0.10° - 1.75+0.12° -
31 22.94 EX ) CHO, 22.66+1.02° 3.48£0.06° 8.75+0.12° 14.97+0.33°
it 467.31£1.22% 224.58+0.97° 149.16+1.10° 263.06+4.33"
32 5.60 B WA CHO,  0.03£0.00" - - -
ok 33 5.96 2-F A TER T BE CeH,0,  0.29+0.01b  0.63£0.01°  0.31+0.01° -
34 9.49 IE T8 LB CsHigO,  1.44+0.01°  1.09£0.06°  0.31+0.02° -
35 10.77 FLER TV g C4HgO5 - - 0.05+0.00° -
BTR
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#ELER

36 11.15 ¥ 8% T - 3.68+0.04" - -

37 11.76 FER Y BS CoH,50, - 0.28+0.02° - -

38 12.36 F B LB CioHyO,  0.02£0.01°  0.64+0.01°  0.16£0.01° -

39 14.88 KB T g CsHiO,  0.42+0.04%  123+0.01°  0.69+0.05°  0.81+0.01°

40 15.39 KB LS CoHy0,  0.36+0.02°  0.15£0.01°  0.19+£0.01° -

41 15.85 AWERFR N B Ci3HyOp  0.23£0.04°  0.93+0.03°  0.45+0.03° -

42 17.06 LER-5-+—HiB5Bs  CiyHa0, - - - 537£0.11°

43 17.57 224-2 A3 CiHxOs  0.54+0.01° - - 0.540.05°

RBE =7 T BB

44 17.67 2-F 3 A B B C1,H,405 - - 0.14+0.01° -

45 18.42 L kB =T B CoHy04 - 0.1740.02* . .

46 20.81 RIS BR F B C1oH350, - < - 0.40£0.02°

47 20.81 AzARER T By CyH30,  1.09£0.02°  0.7120.01°  0.70£0.02° -

48 20.86 TALR P B CoH;50, - 0.89+0° - -

49 21.14 AZARER T B CigH30,  39.61£0.79" 31.80+0.47° 22.56+0.31° 15.60+0.51¢

50 22.35 BRER— L% C,H,40, - 0.54+£0.31* = 0.07+0.00 -

51 23.33 Fh B Ls CooHsgO,  9.3240.13°  6.74+0.16°  4.76+0.12°  2.64+0.07°

it 53.44+1.13" 49.38+130° 30.36£1.03° 25.41+1.13

52 8.93 SRS M CioHjg  0.45:0.09°  0.19+0.01° - -

53 9.94 N CsHy  049£0.10°  0.56+0.06°  0.37£0.02°  0.35+0.05°

Wrrk 54 12.68 24-—F AR CyoHy, Y - 0.55+0.42* -

55 13.46 AW C,HyF - - 0.08::0.00°" -

it 0.93£0.01°  0.76+0.01°  1.01£0.03*  0.35+0.05"

56 5.50 2,3-T =R CH O,  334+0.11°  2.54£0.09° 2.01+0.07°  1.39+0.10°

57 5.50 2- /%57 CsH;00 5.38+1.04°

58 6.73 2,3-/% =R CsHgO,  0.250.01° - - -

59 8.23 3- B CH,0 - 0.14£0.00a  0.03+0.00" -

60 8.72 2-F R CH,O  111.62+0.73" 4.66£0.04°  9.6+0.56°  54.33%1.11°

61 9.11 4-F 0 THA CH,O  1.13£0.00° - - -

62 9.84 5-T K -3- R ) CsH;0 - 0.17+0.01° - -

63 10.36 3-5HA2-TH CiHO,  34.81£1.58° 4.64+0.13°  4.45+0.12°  20.60+0.73°
. 64 11.40 2-#2 -3 KB CsHy0,  0.42+0.01° - - -
R 65 11.79 2- 1 CoHisO  341.94+3.11° 63440480  24.01+0.67° 243.80+3.63°

66 14.47 ¥ A TR CiHpO  84.66+1.17° 329+0.03  9.90+0.20° 47.38+1.05°

67 15.25 R LA CsHsO  0.53£0.01°  0.39+0.07°  0.24£0.05°  0.25+0.04°

68 16.85 2-+ =45 CisHyO  17.10£1.23°  0.87+0.03%  2.49+0.13°  9.54+0.45°

69 17.34 ot 2 AR Ci3HpO  0.68+0.05° - 0.14+0.02° -

70 19.00 2-F AR ER CisHyO  2.74+023° - - -

71 19.01 + -Gtz R Ci;HyO  0.12+0.01°  0.58+0.04° - 1.19+0.03

72 23.25 2,6-—F T FHIRTE CsHyNO;  1.60+£0.02° - - 4.97+0.02°

it 599.11+4.18" 21.18+0.714 51.86+1.31° 388.83+3.81
HTR
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BELER
73 4.50 ETHE CHO  021x0.02° - 0.72+0.03* -
74 9.06 3-F A D-T Ml CsHsO - - 2.92+0.03*  0.73£0.03°
75 10.36 EFE CsHiO  0.24+0.04° - 1.76£0.06*  1.27+0.05°
76 11.87 =2 CoHisO  421+038°  7.03£0.15°  420+0.17°  3.06+0.03°
" 77 12.77 3-F ARk AL C4H0S - - - 0.19+0.01°
78 13.25 R CioHyO  5.87+0.01a - - -
79 17.23 4-FER T B CioHj,O0 3244028  341£0.17° 2639+1.06° 4.17+0.06°
80 17.28 R A AL CoHgO - 0.15£0.04"  0.13+0.03" -
81 17.72 245-ZFHEKFE.  CoHpO  03140.04°  032+0.03°  0.39+0.01*  0.33+0.05®
Avit 14.18+0.68°  10.31+0.78° 36.21+0.46° 9.85+0.78°
82 17.48 A A B CH;0, - 0.7340.04* . .
ik 83 17.93 2,6- =BT A FH  CisHuyO  0.64+0.05° < - -
I 21.58 24-—RTHAERE  CHu0 - 0.90+0.05°  0.08+0.00° -
NS 0.64+0.05°  1.63+0.05°  0.08+0.00° -
85 5.30 BRI CsH, Br - z S 0.70+0.02*
86 5.81 RIZ CoHy - e 0.84::0.02° -
87 6.37 +k% CeHyy - 0.73+0.01° - 1.90+0.02°
— 88 7.19 +—k CuHy 1574005  3.75£023° 19.51£0.90° 3.45+0.52°
89 12.30 ANFRIRaERR  CsHy0,S0, - - 0.56+0.02" -
90 13.23 Et =% C3Hag - - - 1.63+0.02°
91 16.72 58 CigHyy  0.30+0.02° - 0.11£0.00° -
it 1.87£0.07°  4.49+0.24°  20.0243.09° 7.66+0.63
92 4.87 :i) CHO  432+0.19"  0.05+0.00° - -
93 6.47 TR CHy - 0.86£0.07"  0.44+0.02° -
94 7.77 THE CsHyp  0.67£0.02°  0.69+0.03"  0.28+0.02° -
95 7.83 2-iE T ek CgH;,0  0.13£0.00° - -
9 7.99 2t = CsHyp  0.81£0.04°  0.92+0.02°  0.35+0.08° -
97 8.02 8] = 3 CsHyp  032£0.01°  2.41+0.13"  0.74+0.06° -
98 9.44 2- i Rk CHi O 3.79+0.06°  2.87+0.07°  1.53+0.11¢  2.38+0.08°
99 9.70 HZFR CoHp,  0.46£0.01° - 0.09:0.00° -
100 10.91 Rl CiHNS  0.19£0.01° - - -
S 101 11.19 BT REAIE CiHiO,  0.06+0.00°  0.83+0.03° - -
h 102 11.82 P A= CHeS;  1.67+0.05°  0.77+0.02°  0.34+0.02°  0.53+0.04°
103 12.55 13- =T AKX CuHy  520£0.18°  445:022°  3.07£0.06°  3.55+0.11°
104 12.93 2356-WFEukE CHpN,  0.79£0.05°  0.54£0.07°  0.28£0.04°  0.46+0.05°
105 13.05 4-FHRARE ZFBE  CgH N0, 0.91£0.05° - - -
106 13.49 N- ¥ 3 F 8L CH:NO  0.13+0.02° - 0.15+0.01° -
107 14.88 KT B CHN,O  1.462£0.05° - - -
108 16.34 A CioHg  057+0.06°  0.38+0.02°  0.230.08° -
109 18.01 =R CHO,S  1.78+0.03*  0.95£0.05°  0.46+0.01° -
110 18.63 s C,HsNS - - 0.05+0.00° -
it 23.01£0.10* 15.64+033" 7.91+021°  6.84+0.18
E CORTAREE.
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BERA T BRI B XK T . BRI BR IR o
T I N TR K M LA S A A AR B, R 2
JEORLFL P I B R T R K ™ A R R A T, R
iy E BRI R W B R XK. RTB. RT. RB 1 TB
ARSI AR A 11 Fh (53.44 ng/mL). 14 Flr (49.38
ng/mL). 12 F (3036 ng/mL). 6 Ff (25.41 ng/mL).
LR G EA K RACETER,  wI BRI R A
Rk, fE RTB & &, N 50.73 ng/mL, X5
i 3C RTB H i BR FE SR A WL & (A s i
LS EEE T Sl

R FE B B 2L WA BT . RTB. RT.
RB 1 TB H H A 6 B (14.18 ng/mL)+ 4 Fh (10.31
ng/mL). 7 Ff (36.21 ng/mL). 6 Ff (9.85ng/mL) .
Tl AR EEESE, /£ RT PEERS, N
421 ng/mL; ZEEGET, A LT EHAS AT BB 1)
WRIE, BOR HOBTEE IR B (TS AR, HAE RTB s
.

g b, 3 M KEFRYINEE, R, g, BH# R
T A 2 BRERBERIAE S, 0 3 PRE R BERR W DT ik
PERCRIR S BR2E, S s R 2-+
fiil (341.94 ng/mL) | 2-BEff (111.62ng/mL) . ¥&

(134.13ng/mL) . CfZ (10042 ng/mL) . 3 HRE K
PR RE . B MR, ERSE S BB EL G, 3
PRER R TS o 1 IR R M A& B, 3 BRI
T PR R ' XA BT 5187 o

3 Zig

3 BRTA MR T 2 2 SR FR WS TR (9.99 log
cfu/mL). PHIE: (0.45 mj). WM (0.73 Ratio).
JRFEPE (0.05 ND. ZE&E (0.79 mg/mL). FHRA
BERRIR SEM AR, 2 DRI AR TR, TRV
BRBGEIANAE (p<0.05); 3 FRER R EZRE Y1 AR T
81 Fh (1331.74 ng/mL) , PP, HEEZE ST 2 HhF
REEIRRYY, HIEFHEE. B, R, e nEm
TIE RIS (p<0.05) . 3 PREWE KB E XK
P 3 (P R | PR AR LT @
IR BRI 2 A B, IF B R EoKm
VB IEY., N Lactobacillus reuteri 1TEZLH P
IS B KT S RIER AN R AR LR A
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