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Optimization of the Preparation Process and Shelf-life Stability of Jiangshui-Highland
Barley Milk Tea
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Abstract: This study aimed to develop a milk tea beverage using Jiangshui (fermented pulp) and highland bar-
ley as the main raw materials and observe its shelf-life stability. Using sensory scores as the evaluation indica-
tor, single -factor experiments and orthogonal experiments were used to optimize the milk tea formula. The
changes in quality during storage were explored using electronic eye, electronic nose, and microbial tests. The
results showed that the optimal preparation process for Jiangshui-highland barley milk tea is as follows: high-
land barley powder at 120 meshes, highland barley powder added at 1%, Jiangshui to caramel milk tea ratio of
1:8, and 6% condensed milk. After 18 d of low-temperature storage, the brightness of the milk tea decreased
slightly, with the L* value dropping by 8.8% compared with the initial state. The pH value remained stable at
6.30+0.09 with no stratification or deterioration. The electronic nose W 1S detector had the most significant re-
sponse to methyl compounds. Therefore, under the above preparation process, the Jiangshui-highland barley
milk tea had a relatively uniform texture, moderate sweetness, and strong highland barley flavor. With out add-
ing any preservatives, a low temperature environment helps to extend its shelf life.
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Fig.1 Jiangshui-highland barley milk tea process
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Table 1 Single-factor experimental factors and levels design of

Jiangshui-highland barley milk tea formula

FES
KO HRRLE HRETRI SR SEM L
H /% HRE /%
1 80 1 1:4 3
2 100 2 1:6 6
3 120 3 1:8 9
4 140 4 1:10 12
5 160 5 1:12 15

F2 RAERMEXRBE TN RAE
Table 2 Sensory evaluation table of Jiangshui-highland barley

milk tea
P45 H PERT R 5y
@ (20) OFAES—, Rk 14~20
EPEA) R DV 7~<14
UREZ IS pe I S s 2T 0~<7
A (20) TR AR, FE B E A 14~20
HRRESREIR, TRk 7~<14
TR BRIR A 1F 2k 0~<7
FRENE  REE(10) i 5 33 vl T R 8~10
(20) iR 4~<8
iR 0~<4
fitE(10) F RIS 8~10
IR 4~<8
ST AET 0~<4
18 (20) T, TE AR 14~20
T A ORI 7~<14
ORI B 20 0~<7
HELRA(20) HERY5], T R UUTE 14~20
AV E) AT AVIE 7~<14

LR L) A )32 TLE 0~<7

B R AR, URCE PR 9 38 bn BEATHOK BRI 25
IEAGAE . HORFHBRYIZRIESS R AR DL 3.

®3 RABRMFEZKEERKFE&IT
Table 3 Orthogonal test factors and levels design table for
Jiangshui-highland barley milk tea

ISy
KV AR BRI CMOKSEM DATLEM
I T /% W52 i He /%
1 100 1 1:8 6
2 120 2 1:10 9
3 140 3 1:12 12
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AR IESIE BN 4 PR .
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Table 4 Electronic nose sensor types and corresponding functions
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1 WiC JFEIIY K2
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4 W6S TN A A PR
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6 W18 X H et R AL
7 W1wW X ICHLER A R AL
8 w28 PRS2SR A
9 W2W F5A ST A LAY R A
10 W3S SRR R A
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Fig.2 Effect of highland barley particle size on the sensory score
of Jiangshui-highland barley milk tea
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Fig.3 Effect of the addition of highland barley powder on the

sensory score of Jiangshui-highland barley milk tea
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Fig.4 Effect of Jiangshui-caramel milk tea ratio on the sensory

score of Jiangshui-highland barley milk tea
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Table 6 Variance analysis
90+ a a a a
b J5 R 2 M AmE ¥ FE BEE
& 80f HERMRLE 5.66 2 282  25.05 i
B
m RIS 37.76 2 1888 167.83 s
® 708 HOKSHER 261 2 1305 1160
R E
oor WLV 0.75 2 0378 335
50 - L L . ) e KR BoA B PR (P<0.05) ;% F7m BoA M
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Fig.5 Effect of the amount of condensed milk added on the

sensory score of Jiangshui-highland barley milk tea
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Table 5 Orthogonal results of Jiangshui-highland barley milk tea

AHR BERN  CcHOKSEME DI BE

5w EME O DSOREK R

1 1 1 1 1 79.1
2 1 2 2 2 76.7
3 1 3 3 3 74.7
4 2 1 2 3 78.3
5 2 2 3 1 77.8
6 2 3 1 2 75.3
7 3 1 3 2 76.9
8 3 2 1 3 76.8
9 3 3 2 1 73.4
K, 230.5 234.3 231.2 230.3
K, 231.4 231.3 228.4 228.9
Ks 227.1 223.4 229.4 229.8
k, 76.8 78.1 77.1 76.8
k, 77.1 77.1 76.1 76.3
ks 75.7 74.5 76.5 76.6
R 1.4 3.6 1.0 0.5

FERHE B>A>C>D

L ABCD,

Hﬂ%‘% 5 Ef’ﬁl ,@ET¥%%%§E%7‘7 A1B1C1D1 ,ﬂ%?ﬁj
M2 R KN L 1 R A B>ASCSD, B
FRA IS 0 > 75 BRARL E > H /K 5 R 2% o FL >
FLE I s AU K AE 0 B e 4L & 45 8 A,B,C\D,,
BRI BB R 120 H ERB IR INE 1% K5 ERE
WA HoN 1:8 JRFLININE N 6%

2.1.6 AL R

MBI TE ARG IR A5 S A A5 Y ORI A Y
AL AN ALBC\D,, MHECE PEH 1T 55 f e 1 4 &
4 ABCiD,, H T IE A e L4 AN FEIE i g iy
9 AFEAH FIL, T BT I RIS K 1SS AR AL A
FVECE PE o e s 45 A AT IR B AN, a5 R an gk 7
Ji7s

£7 FAERPERITRBER

Table 7 Verification experiment results of Jiangshui-highland

barley milk tea
g AHBE BEHB  CEOKSMEM DEIAR BRE
- BIEE/H W% WEEELE i ES
AB,CD, 100 1 1:8 6 87.5
AB,CD, 120 1 1:8 6 88.0

f2& 7 °IH1L,ALB,C, D, IENEPE4H 87.5,A,B,C,D,
A 43R 88.0, R I fff 2 J /K 75 BRI A% A Fe A e
T4 R ABCD .
2.2 FOKEBI AR E RS
2.2.1 ZOURESHI pH (AR T4 HT

AN AAE T K E BRI ACR S A an & 6 Jir
/N, pH EZEAL AN 7 fTR o

A 6 I, I 25 CCA T ROKTE BRI AS H B
Gy IR RV BT A IR Sk A e e
ZEPRIL, U A 2K R AT R T X LA i R
MK 4 CHRMTFIR 18 d S AR BB MEaE .
EAE T ATH RIR A T CE 3 d BOKF AL pH
B R R R, pH B i 6.43+0.19 TR 4.6120.20, X
JEH T F 5 BB SR TN SR A U E R T
AR B AR ARG IR 3 K PR RGBS 1 AR pH
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Fig.6 Status of Jiangshui-highland barley milk tea stored at room temperature and low temperature
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Fig.7 Changes in pH values of Jiangshui-highland barley milk

tea stored at low temperature and normal temperature
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AR AL, B 3 R ASYORE L 2 s 1] i
JE K BT A, @ (EDRT b (L Bl T ] 4E 1 720 37 T o L 5
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KRG LR FE R B T R R, R E TR

x8 BABBME4CTEIREREETK
Table 8 Colorimetric changes of Jiangshui-highland barley milk

tea during storage at 4 °C
ff AT [/ L*fH a*{f b*{H
0 96.43+0.01* -7.32+0.02¢ 31.25+0.10°
3 96.52+0.06* -6.73+0.37¢ 28.34£1.78"
6 96.22+0.02" ~8.68+0.09° 38.62+0.78¢
9 96.25+0.01" -8.48+0.03¢ 37.34+0.18
12 95.91+0.02¢ -6.78+0.01¢ 34.45+0.11¢
15 93.28+0.16¢ —-4.74+0.24" 42.23+1.07"
18 87.90+0.19¢ 3.66+0.33* 44.11+0.242

T AP ING F B R A7 AR 25 122 5+ (P<0.05)

A AP U E W5 L E A7 AR B 35 IE A ek,
R B, A T AU B PE At B i

RS A 2 W 2R ARG IR R S R 15
U N S 113 A S VAR 8 -0 W 4 B R S N T
TR HR 4 CAMETT, M40 a] ik 2] 18 d A, 3
KT RRISA LHEATY BE AR AR 8 R KT, AH L T3 IR
3d G WA L*(H (65.71+0.53) IR T A F T2
IKERRIZR BB
223 TR

WK BRI 4 “CIV BT T 52 R W I 17 28 16 2 ]
8 /R,

FH I 8a AT, 10 ME I oG 2 K T AR 45 1 i

a WI1C

——0d
——3d
6d
——12d
——15d
——184d
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Fig.8 Changes in odor of Jiangshui-highland barley milk tea
during storage at 4 °C
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