WREREEHY Modern Food Science and Technology 2024, Vol.40, No.1

FIFCER IR H & . B B A XK P B 3 4

T, Hax', REAEE, Bx”
(LBEMABRFRRAFE RS, REHE 712100)
(2.4R A= B M Fz, 3¢ N 4R4= 554300 )
WE:. AR, e mh T ZRA, RAER LKA E XA A A B 0 B o Ao K B 5
P, BB SRR A O R M A, PR TR E B AR E IR - AR R IR U A AR R AR 4 R
RAE T, ERERW, RAEMRBEIE T A ARFmALE (FREIHK), MIREFNE 5%, BHHRE
3%, BERERME 10%, KEEHNFWE 0.1%, 42 CEMHFTLB S h, LRAETFHH 8525, #2832 g, A
379.31 g-sec, #6FdE -18.35 g, #E G4 -16.98 g-sec, BREAA 100.20 °T. A0 X MSHT LI, HicBvehaE L &
FRLREEMEE ML (1<0.001), FAELOREMIEFEML (1<0.01), EFFALZRKREINTE EHX
(r<0.001), ALKEFREKERFE EAE (7<0.05), UERRE D R EMBF EMX (7<0.001), HMicEneH
32 APAERMRAM T, SFAH 141709 pg/kg, Mk B K FRAMEY ¥ MR RAZZRR, AL Mie
e FFA, R, PEEY, oAmil, BRuEe, R,
A MBS, TEARAL RS, Rk R
MEHS: 1673-9078(2024)01-249-261 DOI: 10.13982/j.mfst.1673-9078.2024.1.0067

Preparation and Analyses of Textural Quality and Flavor
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Abstract: Goji berry puree and pure milk were chosen as the main raw materials, and the formula and fermentation
conditions of goji berry yogurt were optimized by single factor tests and orthogonal experiments. Texture parameters of the
yoghurts were determined by a physical property analyzer, while their composition and content of volatile flavor substances
were analyzed by headspace-solid phase microextraction-gas chromatography-mass spectrometry. The results showed that
the optimal formula of goji berry yogurt was as follows (on basis of the pure milk (mass fraction): goji berry puree, 5%;
milk powder, 3%; sucrose, 10%; starter culture, 0.1%, fermentation temperature, 42 ‘C; fermentation, 8 h. The sensory score for the
optimized goji berry yogurt was 85.2, with the firmness as 28.32 g, consistency as 379.31 g-sec, cohesiveness as -18.35 g, viscosity
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index as -16.98 g-sec, and acidity as 100.20 °T. The correlation analysis showed that the firmness of the goji berry yoghurt

was significantly and negatively correlated with the color and tissue status (#<0.001), and the consistency was positively

correlated with the taste sensation (<0.01), the color was significantly and positively correlated with the tissue status

(r<0.001), the tissue status was significantly and positively correlated with the flavor (#<0.05), and the flavor was significantly

and positively correlated with the taste sensation (#<0.001). The goji berry yogurt contained 32 of kinds of volatile flavor

substances, with the content being 1 417.09 pg/kg. Compounds such as aldehydes in goji berry puree were the main

flavor sources of the characteristic flavor of goji berry yogurt. The developed goji berry yoghurt is soft in color, and has

a uniform texture, moderate consistency, delicate taste sensation, appropriate acidity and sweetness, with high nutrition

and rich flavor.
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Table 2 Sensory evaluation indices of goji berry yogurt
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Fig.1 Schematic diagram of texture test process of goji berry yogurt
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Table 3 Texture parameters of goji berry yogurt based on single factor experiment
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F5 L(3") EXZINRRERSH
Table 5 Results and analysis of L, (3*) orthogonal experiment design

BB

KI5 X, X, X, X, PP
1 1 1 1 1 70.7
2 1 2 2 2 75.7
3 1 3 3 3 69.0
4 2 1 2 3 76.2
5 2 2 3 1 80.0
6 2 3 1 2 72.7
7 3 1 3 2 76.2

3 2 1 3 75.0

9 3 3 2 1 71.7
k, 71.80 7437 72.80 74.13
ks 7630 76.90 74.53 74.87
ks 7430 71.13 75.07 73.40
R 450 577 227 147
Hetk 2 1 3 4

RAERKFE 2 2 3 2 85.2

FHE 6 1], il & [ M0 AT B 4 1 B R &=

K 7.11%, mTRE»BRyEAREE, HIED

TR T HMNERR G, WA R RN

100.20 °T, 5 KF 4 M-8 22 0 G 99 A0 T 5 TR 0% () iR

FE (105~115 °T) $Ea™. H A 3L $8 br A1 E Y
FEFRIIFE GB 19302-2010"FRiEE K
= 6 WICERIENL R EMIstR

Table 6 Physicochemical and microbiological
indexes of goji berry yogurt

R H MEHMA  AFEER
R§ 17 /(g/100 g) 5.82+0.04 =25
&R /(2100 g) 7.11£0.36 =23
BE/ST 100.20+1.03 =70
pH 14 4.23+0.037
% 4% 3K 8 /(CFU/mL) 1.5x10° 1x10°
$ULHH /(CFU/mL) 2.7x10°

K # B /(CFU/mL) Kbk FAd
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2.3 mMEBRWFEMSH. BREFNEFFAR
JE HIAR < P AT

R
Rtk
KL

KEREFEE 0289 -0511 0.185 ‘

P 0749

o
il
®
@
®

0.648  0.084

@0 O O
(=
N

HZVRA -0.654 -110  0.656 -0.196 0.716

*
. -0.4
0.129  0.406
@l
0.289 ' 0.668 *
-0.8
o @)
-1.0

E 8 MIICERIIRI S . BREERMBRERNEXME
TR EERE

Fig.8 Coefficient matrix of correlation analysis between texture

IR | 0.073 0178 0.083
R | 0150 0.521 -0.237 -0.424

FRFE 0182 0382 -0.747 0.139

parameters, sensory scores and acidity of goji berry yogurt
VE R R R KM EF (P<0.001), R T
ARHAEFE (P<0.01), “*” KFMXMHIHF (P<0.05).

Bl 8 NAICER YIRS EL. R VET TR bR AR
FERIAHOG REE R MRS H B R AR S 23 A ]
1, MRCERYIHRERE SR 2 B2E IEAH ¢ (P<<0.05),
HERETRME B S (P<<0.001). 4 FE 5 kG
MR EE AL (P<0.01), HEREHL
BREFEBAMEL (P<0.05). MBS S EE N
o b (0 AH G PR & 2 A BT, MO RC IR 4 I A S
JECE 3R AR T R AL SUIR S B R B 3 UM ok
(P<<0.001). BB 5B VRO 8 A5 (0 18 SR R
FHIEAHK (P<0.01). RS EE 48R 8
EFEFHLURES 2 E IEFX (P<0.001). i
RS BOE R bR B R R 22 U (P<0.05),
S MRS N & R b R B SR AL S, MOAC R
WHHE RS ANA BEAE e, AR ERYERUD, R FEFR IR
K, CEMAGURERMFEIRS.

M 2 5 5 8 B WA DG PE R A T T B, R
RS IR I AR UK (P<<0.001), BEEFRY)
RIEEF=IR, RiEEFREUE T, RiEEREOE K. MK
HIFN fabr SR A S R oA ml n, BREE S O
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R R E X (P<0.05). K, %m0
FCRR W4 SRAF i 1 A4

YT IRRE Fa bR 2 0T 5, MRS ER WY ) € A5 45
FHLUIRASAF o BT IEASE (P<<0.001), ZH4
RS AR S 2 B2 IEFOE (P<0.05), LA
JRARAT 3 5 B B 2 IEAH DG (P<<0.001).
DAL, FOACER W11 4 AN KB 45 A (] 52 20 HH e B A5
EHEHED, W I0— € BTG, MYtk
B ReE, SHLURES . KR &S5 7
AT AR o X 5O S  2E AR R W ) R
ok —8, REFZHHIRINEMN 5% #2532
15%, P0Z=Aeit i A 6% $2 & 2 9% B, BRE
W aEmE.

2.4 HFERIDIFEL NIRRT AT

H1 % 7 AT 4%, DU ZHFF 5 A 4G I 53 Fh 4%
RAERER T, QR (13). BRI (100, FH
0. R (D, BEE D, mEE 4,
R (3. Hw () %, HAME&E MK
IR N B (40.27%) > (27.93%) > EEk
(12.46%) >kl 2k (9.12%) > (6.65%) > fig
2 (1.94%) >k (0.87%) >H'e (0.75%). VU4
FES AR A RHE T A MIRCERY) (32) > JEIKER
Iy (29) >Hfc . (28) >y (15), HEEEMN
BRI« MACER W) > Mofc I > JE R ER ) > K
WA Bk, MR Y R AL KR i i R i %
MR

HHE 9 %n, BRIE. MRS, BER. MERAEER
W 5 2 DY AR b S B R R . B3R 7
ALEL, ARSI 2- BERRE (96.99 ngkg) 1 2- T
fiil (33.16 pg/kg), XA2FWE MNP FELRE A1)
R . A 2P FU 3R B 2R gy ka7 AR
B 2- PEARAN 2- FEASE, IX LR s R inE L
B AR B R B K. MO AT S rR AR I 28 A X R
VIR, TEAMRC I ARSI 2- AR (R 7D, H
HEGHE. R, FHEMBMGEEN R,

F A 2 s 1 PRSI, A AT R
KiZ MG EREN—RAEIT GRD, 25z
AR A S, AR T TR, DUALRE S G
D 2B, HAwic s RS B 62.87 ngke, 2F
Wi 2l & BRI (4.69 pg/kg). LEEE &L
AR TR SR, MER PR CES &
(15.46 pg/kg) KT JEWREEYS (30.54 pg/keg), H

FF KBRS . X5 Joung V5L — 8, HEFR
R EIR, WINEARIY) GERT) 1AL
LIS RART LR R Y

a 35; EEmiu
E sk
30 (D%
[

25+
20
I5F
10|

SR Fh

5 Rl RkED HIRED

GiRGELES

on

1600
1400 F
1200
1000
800}
600 |-
4001 —

ool T

FH/ (nghkg)

W MR RKRYY R
ERETLES
B 9 MICERINRRMEHIER (a) 5&E (b)
Fig.9 The composition (a) and content (b) of volatiles in goji

berry yogurt

it S ) T 0 IR A7 1) A A DX P A0 ol T ik K
Horh 288 H AT 35 3 Bk AR ot vk, 328 iy b ]
AR 7= 4 T T T ot 22 i ok 0o M AT IR 4 R I £ T
(5.57 pgkg) KRR W) (4.64 ngkg) & & =
IeAh, MR R AR BR Y R 3 S A — E = OB
R, ok KR R A A,
AR I I T 7 A AC R 473 LA AT XUk

fE 9y & A KRR MWE R G, ENMIERE
FR W 2 AR R - FACACSIRAE . A,
TIPS E AR T SR 7 1S, HMfd
FR R 2,3- T 8. 2,3- [ R 2- T W 2- P
2- R AR AN TR, A A8 A
(288.00 pg/kg) H123- T —Fd (90.62 pgkg) &
15 IX PR R WA R B B B R Y 2,3-
% ERTE MRS R W b ) & A (36.36 pg/kg) s
M 9b 7] LA i, MACER WY B 2R AL S I
IR RER W, BRI R R 4 R I H 12K 2,
HA S N 75 F S RAR AR (£ 7), IXEA]
R 2 A A T8 5 P XU B 0 R A 194 )5 R
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R7 4. WRREK. ERBRHFGCRNPERERKIRHERS S8

Table 7 Composition and content of volatiles in milk, goji berry puree, plain yoghurt and goji berry yogurt

%5 4%;%% " s RI FAMR & E gke FW)
mn 45 AR JR oA BR A A AT BR A
1 4.851 98 713 3 4.70+0.62° 62.87£1.27°  30.54+0.33" 15.46+0.13¢
2 10.473 93 787 3- WAk 3T -1- 8% - 7.20+0.53" 0.97+0.03" -
3 10.708 93 790 IE KBS - 40.33+3.26° - -
4 10.894 9% 793 2- Wik -1- TE - 6.03+0.26" - -
5 12.286 84  8ll 1- KRB - - 1.7340.36° -
6 12.476 97 813 23- T8 - 116.17+10.72° - -
7 12.617 94 815 3- WA 2- TH -1- B - 31.71+6.61° - -
8 17.002 93 872 IR -3- THEE - 19.64+2.58" - -
9 17.663 97 881 B -2- S - 10.74+0.72" - -
10 17.873 98 884 1- B - 61.58+2.33" 2.47+0.01° 10.32+0.01°
11 23.924 97 970 1- B - - 2.8240.01° 2.96+0.65°
12 31382 96 1090 KB - 29.25+1.07° - -
13 37.302 91 1208 3,7,11- =¥ ik -1- + =4z 5 - 27.00+1.59° - -
B3 £ B3t /A 1 11 5 3
B2 £ %42 /(ng/ke) 470+0.62°  412.52+16.80"  38.53+0.52" 28.74+0.71°¢
------ 1 4.537 96 709 i3 - - 4645003 55740.16
2 7.570 97 749 3- Wk - THE - 27.01£1.93" - -
3 13.487 89 827 B - 96.64+15.41°  12.71£0.01° 16.71+0.01°
4 19.363 91 903 33 3.88+0.34° - 1.71£0.01° -
5 22.341 97 947 s - 11.00+0.67° 1.96+0.17¢ 3.06+0.47°
6 25.487 93 992 GEFE - 14.56+0.81°" - -
7 31.313 97 1089 eSS 6.70+0.46° 28.56+1.60° 7.38+0.24° 16.50+1.34°
sk Bt AP 2 5 5 4
B: £ B AF (ng/ke) 10.58+0.66°  177.77+17.36°  28.40+0.32° 41.84+1.66°
------ 1 6.591 99 736 T - 03784510750 16841021°  33.82:0.70°
2 14.377 97 837 T - - 115.68+5.82°  151.44+5.26"
3 14.851 93 844 22- —F AR - - 1.10+0.07° -
4 15.883 84 857 k- TE - - 1.19£0.06" 3.18+0.03"
5 17.119 96 874 -9 - TE - - 1.28+0.01° 2.2340.15°
6 25.412 98 993 T 78.20+0.27¢ - 277.84+3.90°  255.96+12.07°
7 34.353 97 1148 i - - 12.62£1.01°  22.48+1.64'
8 35.092 9% 1163 Fik 47.67+0.32° - 82.56+0.75"  84.24+526°
9 39.269 91 1257 T - - - 121.57£14.61°
10 42.458 86 1350 ERBER 17.57+1.76° - - -
BRK it /AT 3 1 8 8
B K %42 /(ug/ke) 143.44£2.01  237.84+10.75°  509.11£7.82°  674.92+23.12°
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R 7
o I e EEgke W)
mmn ] AR JReA BRI A AT B
1 6.079 93 765 2,3- T - - 41.01£1.89"  90.62+0.27"
2 6.274 97 732 2- TH 4.61+0.28" - 7.76+0.35" 3.78+0.01°
3 8.573 98 762 2- B 13.17+0.71° - 5.40+0.33° 5.73+0.23
4 8.759 93 765 2,3- K= - - 6.55+0.68" 36.36+0.23"
5 9.108 98 769 Aedm - 97.91+5.91°  216.99+11.23"  288.00+1.98"
6 13.231 90 823  3-FXK -3-FHh-2-TH - 4.46+0.61° 16.93+1.41° -
7 18.742 96 895 2- B R 96.99+6.42" 9.13+0.38" 39.9948.57° 44.30+9.02°
8 28.637 86 1044 X LA - - - 3.37+0.62"
9 30.689 97 1078 2- -5 33.16£1.13° - 15.76+0.57° -
10 38514 82 1280 il - - - 3.64+1.36"
BR & % A 4 3 8 8
B & %22 /(ng/kg) 147.93+8.34°  111.50+6.67°  350.39+20.39"
------ 1 5.420 9% 721 LBV i - 4463 - -
2 6.727 96 738 LB Ts 5 - 3.67£0.12° 6.23+0.14°
3 25.859 96 998 IR -3- Sk TR g - 18.95+0.80° - -
4 48.748 75 1902 BRI g - - - 38.12+16.08"
fs K it /A 0 2 1 2
Bs % %4 /(ug/kg) 0 27.39+2.95 3.67£0.12 4435+16.13
------ 1 27.924 91 1032 D- A4 - 612076 - 4600
2 29.522 95 1059 - i b 4.31+0.46° 5.61+0.44° 3.14+0.13¢ 7.2140.87°
3 33.466 92 1130 St A 1,5,8- =4 - - - 4.04+0.28"
7% M £ it /At 1 2 1 3
i b K A E/(ng/ke) 4.31+0.46° 11.73+1.13° 3.14+0.13¢ 14.71+1.13
------ 1 27.344 95 1023 AT A8 R 33.31+5.89° 50.62+1.95" 31.37+4.79° 54.16+1.55"
2 32.241 97 1105 +—¥ 65.47+2.34° 15.26+0.45° - 40.29+0.50°
3 43.95 98 1413 +uakz 8.68+0.19" 7.36+0.21° - 27.55+3.64°
4 46.355 96 1500 +Lk% 20.33£0.75° - - -
SR Bt /A 4 3 1 3
SR & A (ng/ke) 127.79+7.16"  73.24+2.34° 31.37+4.79° 122+4.74°
------ 1 25.380 94 991 2- RIkvk v - O 1430:117 - -
2 39.742 92 1269 BRI - - - 14.73+0.57°
e Bt /A 0 1 0 1
1€ B A F/(ug/ke) 0 14.39+1.17° 0 14.73+0.57"
LB /A 15 25 29 32
A&ILE/(ng/ke) 438.75+14.03" 1 066.38+49.84" 964.61+25.05° 1 417.09+53.20°

E: FATEAFRARR DB FHETEARE 274 (P<0.05) .

259




HREEEH

Modern Food Science and Technology

2024, Vol.40, No.1

PR ) L HEHE R AR (LA C,-C WA I i
BN PR R AR TIR, A2 TR W R A JE 1) 32 B S vk
YD FEHEFERMR (FLER. iR AR S,
ForP AU R LR P 0 B R MR . R
7 AR, SRBRER WY R AC R 9 A4 AS W Y 8 R ERY,
AN TRBRER WY, MURCER Y B IR & B . MIAC R
PRI KB ERR (121.57 pgkg), ZHRIER
Fe L) o b 2 0 O R A R . AT SR R A I
2%, BT R ER R AT BR 0, A M A R
1) Z R0 KR T M4 2 Joung 257 7E B AR
SEGYFIIL TR T AR H TR

B 7 T 2R Ak B 4 3 T 52 T O PR /K D
AR ER . R 2T B AT 0% 5 A vRORT SRk,
MRS ER WY 1) 1R R & T IR R WY . Ik AN E M F R
Py IR AT I SR S W, SRR 2SR B AR, TR
T (R AL B 0 AR B A, IR IR 2%
A P B W AR 1) ST R KR, R T 254 o R
AT R WD (1 UK T A HY T AR AR (I DT iR

H2 7 aln, Mok S AR AT BR DY R AR I 3 b
I A AW (D- Fr Ay y- F T I A0t 39 4 i
1,5,8- =), T JEBRER G JAS I - #ATAG, H
I T MRS BR Wy - P i 44 1) 5 & . MOAC BR W5 1) D-
P RIE T HIAC SR, D- Feighs EAE AR, T
FIRLER W — & (1 SRy o

BRI, AR RER WA EL, MOAC IR 3% Ak MRSk
VIR R, ERMEREZS. B, FHE. BERM
TR 2, R B IR, MR SR R R
S T RAC R 5 1 M AT XU o

3 g

FIRCER Wy I Bt T 208« AZiA- 95y Btk (i
BHHD, MK INE 5%, TRRINE 3%, e
ININE 10%, REGIRINE 0.1%, F42 CHUHETR
B% 8 h, BEVE/N 8524, BRJE(E N 10020 °T. Uk
FAN, HEWSHEUE SN T 28.32 g, FAAE
379.31 g -sec, Ki B -18.35 g, ki E1E%-16.98 g -sec.
MIRCER WY A S8 B VRN F8 A5 AR JE 2 [ A7 7E
YIRS I A 2R I 0 & 15 A5 4 AT R 4
OREA SRR, MHALURE. KRR &S
ST BRI . KR R 4 R AR, B
R T L 1) ot AU A A AT KUK SR T R AF Rl . B
RO R Y R R R, s, W
FEE R, TR, FRmE R, & TR AR
FFE EARE R
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