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Optimization of Processing Technology and Analysis of Volatile Components in

Jinxuan Black Tea Cream

WANG Yunxian ZHAO Yunxiong LUO Lianfeng' LIU Baogui YANG Jingjing
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Abstract: [Objective] This study is intended to optimize the preparation process of Jinxuan black tea cream,
enhance the content of tea polyphenols, and compare the effects of different processing methods on the volatile
components of the tea cream. [Method] With dried Jinxuan black tea as the raw material, response surface
methodology was adopted to examine the impacts of tea-to-water ratio, enzyme dosage, ultrasonic power, and
ultrasonic duration on the mass fraction of tea polyphenols in the black tea cream. Furthermore, headspace solid-
phase microextraction (HS-SPME) coupled with gas chromatography-mass spectrometry (GC-MS) was
employed to detect and analyze the volatile components in the black tea cream samples processed via three
distinct methods: vacuum freeze concentration (NP), enzyme-assisted vacuum freeze concentration (WB), and
rotary evaporation concentration combined with vacuum freeze concentration (B). [Result] The optimal process
conditions for the black tea cream were determined as follows: a tea-to-water ratio of 1 g:20 mL, an enzyme
dosage of 30 mg/g, ultrasonic power of 514 W, and ultrasonic duration of 21 min. Under these optimal conditions,

the mass fraction of tea polyphenols in the Jinxuan black tea cream attained 269.34 mg/g. A total of 103, 107, and
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84 volatile components were identified from NP, WB, and B samples, respectively. Among them, volatile

components with floral and fruity aromas, including linalool, benzyl alcohol, 3-methylbutanal, benzaldehyde,

phenylacetaldehyde, myrcene, and pyrrole, were detected in all the three samples (NP, WB, and B). After

enzymatic hydrolysis, the mass fraction of volatile components in the WB sample was 4 014.39 pg/kg higher than

that in the NP sample. The volatile components with floral and fruity aromas, such as 3, 7-dimethyl-1, 5, 7-

octatriene-3-ol, limonene, and pyrazines, were not detected in sample B. [Conclusion] Enzymatic hydrolysis

combined with vacuum freeze-drying can effectively increase the mass fraction of volatile components in black

tea cream.

Keywords: Jinxuan black tea; tea cream; process optimization; headspace solid-phase microextraction coupled

with gas chromatography-mass spectrometry; aroma component
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2-C Mg 12.39 55.99+4.71 84.38+22.07 60.87+2.19
iE PR 11.39 — 67.48+5.03 42.86+2.54
R 19.41 50.04+5.05 187.63+57.90 61.71+4.22
5-Ff L2 22.20 230.44+18.78 518.97+423.23 —
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2K BT IS 30.20 22.90+0.47 44.55+30.75 —
LR T e 11.51 91.18+17.23 620.76+241.38 64.71+8.34
R = T s 30.11 138.56+18.64 213.52+120.98 24.29+3.34
T AT 23.45 — 171.01£159.00 64.34+7.96
KB R Y s 26.90 667.59+128.65 553.64+20.06 110.81429.75
12 I P e 32.16 44.23+3.63 — 30.57+3.97
4-FH B I T R 10.08 — 112.67+27.29 —
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LR 7K e 27.83 — 208.02+23.73 —
2,4- T BEOR AR S8 R R IR 37.46 — 108.46+17.62 —
_— D‘z@a’%ﬂlﬂﬂiﬁ 8.23 — 84.39+17.09 —
LR IE e 11.09 — 41.71+41.76 —
(Z)-1%-2-0f-1-2% 2 1% T8 12.70 — 58.78+55.08 —
L (32)-3-C 05 TR T 13.77 — 488.27+7.73 59.12+0.96
LR IE g 14.22 — 37.32+1.16 —
21 - g 15.52 8.05+2.93 46.45+10.16 —
LR IR -2- s g 16.01 — 250.16+20.36 —
3-FE IR P e 22.34 104.67+3.38 — —
2-5¢ TR A LT 27.83 89.19+0.91 176.76+3.48 65.18+1.69
N-¥2 28 FE 20 1% Y I 26.78 680.76+38.63 763.83+223.51 224.34+48.38
2-(5-FF -5 2, 0 ik DT 0 VR R -2 ) 7 -2- B 5k R 2 T 19.81 1379.75+42.21 1222.92427.54 79.68+0.97
T 1.85 274.46+4.86 — —
4,7- WA — L 6.81 63.02+3.75 — 66.25+19.99
3-Z O hE 2.99 — 65.40+2.20 69.31£41.20
5,7-ZH A —fr 8.19 51.91+1.32 — —
3,5-HIE b 8.19 — — 63.58+2.90
IE+7 ke 15.07 65.15+3.62 — 69.04+6.70
E+ =k 15.06 — 95.53+12.65 —
W -2-3E 38T Jit 19.45 45.42+5.34 — 63.77+1.71
ot e 2% .
2,3,4-=HEEECH 2.99 31.15£1.95 — —
3- -3 AL 58 fe 13.46 56.34+62.15 — —
T 12.10 53.37+4.01 — —
JERES 10.66 78.774+25.78 135.59+24.80 149.92+30.21
716 M 11.67 45.92+7.94 140.73+30.14 —
XU 21.12 76.88+2.17 174.16+7.02 —
= F R 7R XA A — B O 22.89 114.19+16.99 — —
2-F BRIk R 13.93 395.38+37.76 772.41+452.11 —
2,5- AL E g 15.64 574.58+38.70 403.57+2.30 —
2,6- LI R 15.83 243.33+12.61 179.47+25.76 —
2- L HEnE 15.96 263.68+7.70 360.16+28.45 —
MewE  2,3- PSRN 16.32 163.03+32.72 192.17+94.21 —
2- 2, H-6-H L 15 17.46 392.89+16.89 334.03+15.33 —
2-2,5-3,6- AR IE R 19.11 1713.35£37.19 1 976.84+273.38 —
2-5¢ T A3, 5- I R 21.22 — 193.59+69.60 —
3,5- I HE-2-(3-F 3 T Ok 24.43 65.63+7.08 82.61+32.10 —
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2- 2,3 -3 BE Mk gR 17.97 392.26+21.82 — —
2,3,5-= i Jk it g 17.99 386.94+19.75 — —
_— 2-5 T k-3, 6- AR ME G 21.30 135.32+1.37 173.76+3.48 —
R 5-F3E-6,7- & -5H-3 [KIF IR 23.49 69.16+0.94 44.5240.74 —
2- T Bk i 1 23.50 — 55.70+2.23 —
2-F 5k -6-(3-FF 2 T B ik g 23.57 32.29+2.40 51.24+31.56 —
3G KW 15.97 — — 13.83+1.13
L 19.15 271.33+4.26 394.03+12.74 444.02+72.45
87 IR 23.87 — — 165.22+2.14
3-EHE-3-EHA R 2.04 — — 462.97+43.60
3- it 4 -D- T il -D- 3L -2- Wt il 7 10.90 — — 17.06+1.42
. [ 16.36 — 305.26+2.80 47.39+11.45
s AR 22.45 — 13.83+0.97 15.89+1.82
CR 28.67 112.30£99.09 — —
N-B-D-H HEHF B K &) 24.04 209.5249.01 374.77+4.91 57.06+8.42
4-FE KR 24.20 384.03+7.83 — —
1E &2 28.70 — 221.42+13.78 —
H 2 R 20.78 42.31£36.86 — —
pREE=E N 9.66 — — 46.66+8.45
2- 1 J IR 1 3.09 58.07+5.60 75.65+7.36 78.88+1.18
2- T L 1 1 20.50 332.64+9.06 422.304+26.56 93.02+8.48
U 13.24 — 154.24+2.37 —
UNGIAEES
1-Z B uk 11.19 276.90+3.97 230.12+39.16 304.81+21.74
2- Tt 5 N s R B -2tk it R ) 31.02 605.42£17.22 729.28+314.97 203.24431.57
it g 20.79 — 59.93+4.69 —
1E DY e 5 Jie (P =2 5 i) 13.27 — — 51.33+0.99
N- 5 2T 23.91 580.72+34.59 830.44+392.33 31.12+4.43
N- 5 3% 3 9t 0. fiiz 29.16 75.90£7.10 80.38+14.93 94.75+23.18
N-HBE 2 I 24.15 338.80+79.37 330.97+9.55 —
A TR B 1.75 159.08+15.70 — 412.44+7.97
EN4E ¥ 3173 20.40 535.48+358.06 555.42+43.71 —
CE)-3-Chf H 28 fif Tt ) 74 445 Jis 6.65 42.75+4.51 42.22+9.34 —
4- BT R R 25.67 53.93+5.12 62.20+26.40 —
4-CHUBR ) 2R By 14.14 — — 32.52+1.54
NIEN
X T B e By 35.09 62.06%2.15 63.01+1.73 —
4-5 -2, 5- 7 F R T 26.45 562.41+29.31 491.01+18.28 —
i ST 22.34 — — 46.42+14.02
2-5 He-4- 55 5 -6- F R L g 1.93 — — 159.33+4.29
1-(4-78-2, 5- 7 HUE B R 56D IR %8 6.67 — — 24.45+1.59
S 395 1 A 26.78 659.12+38.80 627.05+32.04 —
[ 9.74 82.87+1.59 151.48+2.81 50.29+2.25
RIS ASE- S 13.97 — 604.39+2.03 —
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