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Optimization of processing techniques and nutritional analysis of Vaccinium
and Shayuan-Daucus carota sauce
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ABSTRACT: Objective To optimize the processing techniques of Vaccinium and Shayuan-Daucus carota sauce,
and develop value-added products of Shaanxi Province Weinan Shayuan-Daucus carota. Methods Natural
materials such as Shayuan-Daucus carota and Vaccinium were used as raw materials. Single factor experiments and

orthogonal experiments were adopted to optimize the processing techniques of Vaccinium and Shayuan-Daucus
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carota sauce, with the sensory evaluation as the response value. Additionally, a nutritional composition analysis was
performed. Results The addition of honey had the most significant impact on the Vaccinium and Shayuan-Daucus
carota sauce (P<0.05), followed by the ratio of Shayuan-Daucus carota to Vaccinium. The optimal process was as
follows: The ratio of Shayuan-Daucus carota to Vaccinium was 2:1 (m:m); the addition levels of lemon juice, honey
and potato starch were 3.5%, 9.0% and 1.0%, respectively, based on the total mass of Shayuan-Daucus carota and
Vaccinium. The nutritional analysis results showed that the Vaccinium and Shayuan-Daucus carota sauce was rich in
protein, fatty acids, vitamin A, carotene, as well as minerals such as potassium, sodium and iron. The 777.25 pg/100 g
of f-carotene and 46.93 mg/kg of iron (27 times more iron than in fresh Shayuan-Daucus carota) were detected in the
sauce. However, neither fat nor sucrose was detected. Conclusion The optimized processing technology developed

in this study can yield Vaccinium and Shayuan-Daucus carota sauce with high nutritional content and free from

chemical additives. The research will lay a solid theoretical foundation for the enhancement of added value and the

FH1TE

promotion of industrial development of Shayuan-Daucus carota in Weinan, Shaanxi Province.
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Fig.l1 Processing techniques of Vaccinium and Shayuan-Daucus carota sauce
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Table 2 Factors and levels table of Vaccinium and
Shayuan-Daucus carota sauce
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Fig.2 Effects of proportion of Daucus carota to Vaccinium on the
sensory evaluation of Vaccinium and Shayuan-Daucus carota sauce
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Fig.3 Effects of the addition levels of lemon juice on the sensory
evaluation of Vaccinium and Shayuan-Daucus carota sauce
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Fig.4 Effects of the addition levels of honey on the sensory
evaluation of Vaccinium and Shayuan-Daucus carota sauce
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Fig.5 Effects of the addition levels of potato starch on the sensory
evaluation of Vaccinium and Shayuan-Daucus carota sauce
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Table 4 Results and range analysis of orthogonal experiments of Vaccinium and Shayuan-Daucus carota sauce (n=3)

I H R EE NS
N OE TS
4 B ¢ D i »2 3 Y

1 1 1 1 1 76.18 78.09 79.00 77.76
2 1 2 2 2 81.09 80.00 82.00 81.03
3 1 3 3 3 79.09 81.27 83.18 81.18
4 2 1 2 3 74.00 70.00 83.00 75.67
5 2 2 3 1 83.09 87.18 88.18 86.15
6 2 3 1 2 80.09 78.00 78.00 78.70
7 3 1 3 2 80.09 81.09 84.09 81.76
8 3 2 1 3 68.09 70.00 72.00 70.03
9 3 3 2 1 66.18 66.00 71.18 67.79
K, 719.91 705.55 679.45 695.09
K, 721.55 711.64 673.45 724.45
K 658.73 683.00 747.27 680.64
ki 79.99 78.39 75.49 77.23
ks 80.17 79.07 74.83 80.49
ks 73.19 75.89 83.03 75.63
R 6.98 3.18 8.20 4.87

A K 2 2 3 2
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Table 5 Variance analysis of orthogonal experiments of
Vaccinium and Shayuan-Daucus carota sauce

HWE w2V AmE B F P
4 284.89 2 14244 16.62  0.00008"
B 50.57 2 2529 295  0.07793
c 373.50 2 186.75  21.79  0.00002°
D 110.78 2 5539  6.46  0.00766
R 154.26 18 8.57

T *RIR R L3, P<0.05,
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Table 6 Sensory evaluation results of the Vaccinium and
Shayuan-Daucus carota sauce made with the optimal formulation

e HEEE MK FiNUS B RETE RS
(304¥)  (304r)  (204})  (204%) (100 43)
1 28 27 18 18 91
2 28 26 18 18 90
3 28 27 18 18 91
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144 7 (relative mean deviation, RMD) I3 7,
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W G AR, B T MRS TFE L REREZ
—, R ZRAEMYIRE. A7 p-HE PR EELN
777.25 ng/100 g, 4R A I EELN 51.30 ug/100 g, £5.
B ENSED RS RS, Hh SR SR 46.93 mg/ke
(PN N 27 £i5) o AT b tPOR B, (R
TR 18.98 g/100 go )7 i B SRAE R EORIEF LS b
TERE RIS R Ry I B o) 7= i B SRR S R I SR 2, I LA
A& 7 b B, AT AR AR e 2 1 D RS R L A
PIARA A ) FUEALE B R SR & . 3k 7 iR, FIH
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BONE S BRI SR AU AR E (RMD<10%),
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Table 7 Nutritional analysis of Vaccinium and Shayuan-Daucus carota sauce (n=3)

i i
e %ix e %y
FEE RMDs/% P RMDs/%

K% 76.63 4.14 i Al(ug/100 g) 51.30 59.94
HE I JF/(g/100 g) 0.78 7.84 B N/ (ng/100 g) 777.25 3.89

KAy /(g/100 g) 0.35 14.29 i C/(mg/100 g) 0.00 /
EI5/(2/100 g) 0.00 / 5/(mg/kg) 253.50 7.99
WKL B H/(2/100 g) 2224 14.55 #k/(mg/kg) 46.93 5.73
e Wil . 5/(2/100 g) 0.15 22.82 BE/(mg/kg) 6.63 16.23
HiEIBE/(2/100 g) 0.00 / B /(mg/100 g) 107.83 5.26
Hi/(2/100 g) 18.98 5.40 #1/(mg/100 g) 82.60 2.06
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