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Table 1 Effects of vacuum concentration and atmospheric boiling on the physicochemical indicators of citrus jam

Y W/ BET e/ PN
ISIDIEN S B/ % sy SEE SIS e /g)
. e/ % pH . Total Total (mg/g)
Treating method Total acid Total sugar . Total carot- .
TSS polyphenols flavonoids . Pectin
enoids
HRALF Untreated 7.67+0.15b 4.20+0.02a 0.24+0.11b  1.814+0.06b  19.56+1.73¢c  30.01£1.22¢  12.534+0.85¢c  15.23+0.32¢
IR AR 42,47+ . -
S 4.0940.07b  0.70£0.11a 13.4540.43a 35.48=*£0.43b 46.44=541b 29.96%0.33b 25.43%1.22a
Atmospheric boiling 1.12a
TSR 41.63%
AR . 4.0240.01b 0.55=0.11ab 13.3740.12a 42.9341.37a 63.32FE4.14da  36.33%=3.37a 21.57=£0.61b
Vacuum concentration 1.26a

1 RN [ B s 22 5% 8 3% (P<<0.05) . T [A . Note: Different letters at the same column indicate significant differences (P<<0.05).
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Fig. 1 Effect of vacuum concentration and atmospheric
boiling on browning degree of citrus jam
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Fig. 2 Appearance of citrus jam
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Fig. 5 Frequency sweep curves of vacuum concentra-
tion and atmospheric boiling citrus jam
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Table 4 Effects of vacuum concentration and atmospheric boiling on the texture properties of citrus jam

Gy W /g Bt /(g-s) Pt /g Weiri /g R /g

Treating method Hardness Adhesiveness Cohesiveness Gumminess Chewiness
AALHE Untreated 81.04+7.30¢ —28.26+19.62a 0.64=+0.08a 51.52+1.96b 42.05+8.12b
i H %48 Atmospheric boiling 150.434-19.06a —82.41£9.25b 0.6540.04a 98.68+16.91a 94.19+17.00a
B RYE Vacuum concentration 111.63+16.58b —41.42+4.56a 0.5840.02a 65.09+9.68b 59.94+9.68b
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Effects of vacuum concentration and atmospheric boiling on quality
and rheological properties of citrus jam

WU Siyu, XIONG Sihui, PAN Siyi

College of Food Science and Technology, Huazhong Agricultural University/
Ministry of Education Key Laboratory of
Environment Correlative Dietology/Hubei Key Laboratory of Fruit & Vegetable Processing &
Quality Control, Wuhan 430070, China

Abstract Citrus jam was prepared by vacuum concentration and atmospheric boiling respectively.
The changes of physicochemical indicators, color, microorganism , rheological properties and texture proper-
ties of jam with different concentration treatments were studied to optimize the process of jam concentra-
tion. The results showed that the concentration treatment significantly increased the contents of total soluble
solid , titratable acid, total sugar, total phenolics, total flavonoids, total carotenoids and pectin of jam sam-
ples (P<<0.05) compared with the untreated group. Among them, the content of total phenolics, total flavo-
noids, and total carotenoids in vacuum concentrated samples was the highest,42.93,63.32 and 36.33 pg/g,
respectively. The degree of browning was slight, and the brightness value (L") was the largest. The results
of rheological and texture test showed that the citrus jam was a yield-pseudoplastic fluid, showing positive
thixotropy in the shear range of 0.1-100 s '. Its storage modulus (G') and loss modulus (G”) increased
with the increase of oscillation frequency , and G'=>G", showing the characteristics of viscoelastic body domi-
nated by elasticity. In the frequency scanning range of 0.1-100 rad/s, G’ in the atmospheric boiling group
was the largest (1 435-4 005 Pa) , followed by G’ in the vacuum concentration group (722.6-2 082 Pa) ,
and G’ in the untreated group was the smallest (59.04-214.1 Pa). The vacuum concentrated jam sample has
smaller hardness, stickiness and chewability , and better taste. It is indicated that vacuum concentration can
greatly maintain the quality and color of citrus jam, and has the potential to replace traditional atmospheric
boiling.

Keywords citrus; vacuum concentration ; atmospheric boiling ; low-sugar jam; heat treatment ; rheo-

logical properties
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