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Optimization of Fermentation Process for Jujube Wine and
Analysis of Flavor Components

LI Qun',LI Xinming' ,ZHANG Qianru’ , YIN Rong® , HAN Jiming' ,GA(Q) Zhongdong'
(1. Institute of Agro-food Science and Technology , Shanxi Academy of Agricultural Science, Taiyuan , Shanxi 030031; 2. Pomology
Institute,Shanxi Academy of Agricultural Science, Taiyuan ,Shanxi 030031)

Abstract; Jujubes were used as raw materials and jujube wine fermentation technology which was investigated by
using single-factor and Box-Behnken design. The effects of yeast adding amount, fermentation temperature, and
fermentation activators adding amount on alcohol content in jujube wine were evaluated. Fragrance composition in
jujube wine was analyzed by using head-space solid-phase micro extractions (HS-SPME) and gas chromatography
mass spectrometrometry (GC-MS) to provide reference for determination of main control parameters and
construction of quality monitoring system. The results showed that optimal conditions of jujube wine fermentation
technology were obtained, yeast adding amount 0.5%, fermentation temperature 25 °C, and fermentation
activators adding amount 115 mg * L', alcohol content in jujube wine was 12. 35% (v/v). HPLC-MS analysis
showed that 33 kinds of fragrance components were identified,together accounting for 80.57% of the peak area.
Main volatile flavor ingredients in jujube wine were ethyl octoate, 3-methyl-1-butanol, decanoic acid ethyl ester,
isoamyl acetate,ethyl hexanoate, etc.
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Table 1 Effect of superfine grinding on major ingredients of rose %
e Korag i{=Vigte-+ ALAR A8 Ko g
Sample Moisture content Protein content Crude fat content Ash content
4l (CK) Fine powder 5.164+0.0la 15. 39+ 1. 36a 3.48+0. 24a 2.514+0.09a
BT Ultrafine powder 1 4. 8940. 03b 11. 4540. 80b 4.1140. 15b 2.59740. 08a
B Ultrafine powder II 4.6440. 02¢ 10. 89+0. 35¢ 5.9840.17¢ 2.62+0.03a
ABHABT Ultrafine powder T 4.50+0. 04c 10. 9140. 47¢ 6. 66-0. 20d 2. 680. 05a

TR BUE R A P IELSD (r=3), AFIERE ARG FRER 0.05 K TF2RE, TH.

Note:Data represent the average of three replications standard deviation, different lowercase letters indicate significant differences at 0. 05 level, the same below.
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Table 2 Effect of superfine grinding on mineral ingredients of rose mg * kg™ !
YRS 404 (CKD) s 1 o I AR T
Minerals Fine powder Ultrafine powder T Ultrafine powder I Ultrafine powder [T
4K 11 270. 40+141.07a 12 081. 10+196. 290a 12 215.75+108. 26a 12 338.15+105.57a
2% Mg 1 547. 15422, 04a 1 566. 35432, 130a 1 524.97+18. 66a 1 550. 61425, 17a
& Fe 51.6142.01a 75.45+1.520c 71. 2242, 28b 70. 58+ 2. 40b
4% Mn 40. 5440, 14a 32. 2540, 630b 32.5740. 48b 31.4940.18b
4 Cu 12. 224+0. 56a 10. 46+0. 620b 9.10+0. 23b 9.41+0.74b
& Cr 0. 97+0.09a 1. 0340.003a 1. 6540, 12¢ 1. 3440.10b
A Ni 1. 0940.21a 4.92+0.020b 4. 5540, 28b 4.18=+0.04b
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Table 3 Effect of superfine grinding on dietary fiber content of rose
e BERAESTE AR RTETE Rt R a4 SDF/IDF

Sample TDF content/ % SDF content/ % IDF content/ %

¥ (CK) Fine powder 58.77+2.43a 9. 76+0. 56a 49. 6141 05a 0.196 7a
BT Ultrafine powder T 58.80+1.52a 10. 82+0. 41b 47.98+1. 35b 0.225 5b
BT Ultrafine powder [T 57.84=+1.73a 13.1340. 65¢ 44, 7140. 82¢ 0.293 7¢
B Ultrafine powder [ 58.76+2. 16a 15. 55+0. 83d 43.21+1.11d 0. 359 9d
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Table 4 Effect of superfine grinding on functional ingredients in rose mge g !
A e A& & ZHEE
Sample Polyphenol content Flavonoid content Polysaccharide content
43 (CKD> Fine powder 26.63+1. 78 19. 3040. 35a 109. 1140. 75a
FBAT Ultrafine powder T 24. 6240, 99a 20. 0542, 50a 128. 60+0. 33b
ABHOT Ultrafine powder 1T 37.13+2. 86b 27.6540. 94b 159. 2842, 99¢
FBHT Ultrafine powder [T 36.35+2.58b 23. 80+0. 90c 154. 21+1. 96¢
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Table 5 Effect of superfine grinding on the antioxidant activity of rose
A DPPH A B & F KRR - OH ¥k WA RE
Sample DPPH scavenging rate/ % » OH scavenging rate/ % FRAP/(mmol » L™1)
Z0¥3 (CK) Fine powder 79.9540. 74a 75.0746. 53a 132.23+12. 952
FBMMT Ultrafine powder T 75.13+0. 18a 78.98+1. 00a 203. 29436. 11b
BB Ultrafine powder I1 76. 9540, 92a 85. 08+0. 80b 276. 92427, 72¢
FBCHTT Ultrafine powder I 70.44+1.01b 84.73+2.11b 205. 27+15. 32b
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Effect of Superfine Grinding on Nutrient Content and Antioxidant Activity of Rose

LI Fengying,XU Rui, LIU Zhanyong
(Department of Food Science & Technology , Hebei Normal University of Science & Technology »Changli, Hebei 066600)

Abstract: Rose (Rosa rugosa Thumb) was used as material. The influence of superfine ground processing on the
physicochemical properties and functional effect,antioxidant activity of rose,and provide reference basis for the
development and utilization of roses ultrafine powder by ultrafine powder technology to process rose powders. The
results showed that compared with powder, moisture and protein content of rose ultrafine powder decreased, fat
content increased,and ash content unchanged;iron and nickel content increased, copper and manganese content
decreased slightly, other elements changed little; the values of SDF increased, while the IDF content decreased
with the decreasing particle size. The total polysaccharide, polyphenols and flavonoids contents in the ultrafine
powder [[(Ds, 8. 659 pm)extracts were the highest,the ultrafine powder ]| extracts also showed the highest total
antioxidant activity and the hydroxyl radical scavenging capacity. These results indicated that superfine ground
would improve the physicochemical and functional properties of rose, which was helpful for promoting the overall
quality and healthy effect of foods containing rose.

Keywords:rose (Rosa rugosa Thumb) ;superfine grinding;nutrient; antioxidant activity
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