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ABSTRACT: Objective To prepare the compound beverage using Rosa sterilis and black tea as the main raw
materials, and determine the optimum formula and explore its characteristic aroma. Methods The compound
beverage formula of Rosa sterilis and black tea was optimized by a single factor experiment, orthogonal design test,
and fuzzy mathematics method with sensory evaluation as the index. The aroma component of the compound
beverage was analyzed by headspace solid-phase micro-extraction-gas chromatography-mass spectrometry
(HS-SPME-GC-MS). Results The order of factors affecting the sensory quality of compound beverage was: The

volume ratio of Rosa sterilis and black tea soup>malic acid addition>citric acid addition>white granulated sugar
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addition, and the optimum formula was defined as 1:45 of the volume ratio of Rosa sterilis and black tea soup, 6.00%

of white granule sugar, 0.10% of citric acid and 0.01% of malic acid. Under these conditions, 31 kinds of volatile

components were detected in the compound beverage, and 1,2-benzenedicarboxylic acid, bis(2-methylpropyl) ester,

nonanal, decanal were the important substances that contribute to citrus flavor and black tea flavor. Conclusion The

compound beverage is orange red, sweet and sour, with the fruit aroma of Rosa sterilis and strong tea aroma of black

tea, and it is a compound beverage suitable for consumers to drink.

KEY WORDS: Rosa sterilis; black tea; orthogonal experiment method; fuzzy mathematics method; headspace

solid-phase micro-extraction; gas chromatography-mass spectrometry
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Table 1 Factors and levels of orthogonal experiment
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Table 2 Evaluation standards of compound beverage
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Table 3 Sensory evaluation results of Rosa sterilis and black tea compound beverage
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Table 4 Orthogonal experimental results and design of Rosa sterilis and black tea compound beverage

- A= R VE G4
A BI% Cl% DI% war/oy
1 1 1 1 1 83.55
2 1 2 2 2 82.45
3 1 3 3 3 80.90
4 2 1 2 3 83.70
5 2 2 3 1 85.55
6 2 3 1 2 81.85
7 3 1 3 2 78.10
8 3 2 1 3 76.80
9 3 3 2 1 81.80
k 82.30 81.78 80.73 83.63
ks 83.70 81.60 82.65 80.80
ks 78.90 81.52 81.52 80.47
R 4.80 0.27 1.92 3.17
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Number and classification of volatile components extracted
from compound beverage by different extraction heads
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Table 5 Types and relative content of volatile components extracted from compound beverage with 75 pm CAR/PDMS extraction head

25 Fa=2 ate/ EA D i i £ B2 B [i2) /min AAXT &5 /% E i PN

1 Lk 97 26.893 0.51 —

2 =k 98 31.057 0.37 —

3 bk 99 31.645 1.98 —

4 B Ry 98 32.075 0.91 —
ke 5 — 97 33281 1.24 —

6 Zruke 98 34.763 0.82 —

7 E¥A 95 17.764 1.22 —

8 P FIE 93 23.981 0.36 HHELY

9 Rikks 99 26.781 0.30 —

1 Bl 78 42 0.73 FEREAEDY
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4 B 91 17.558 278 AR A A Y
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1 T2 95 19.911 4.61 WA

2 B4R 93 22.069 4.57 —

3 TR 90 23.71 0.38 —
78S

4 e 98 25.205 5.18 —

5 N SR 99 27.634 2.35 —

6 FRAR R 99 29.74 0.55 —
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