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Effects of Different Dehydration Methods on Quality
Dehydration of Myrciaria cauliflora
QIU Shan-lian, LIN Bao-mei, ZHANG Shao-ping, HONG Jia-min, ZHANG Shuai, ZHENG Kai-bin’

(Institute of Subtropical Agriculture, Fujian Academy of Agricultural Sciences, Zhangzhou, Fujian 363005, China)
Abstract: [ Objective] Conditions of dehydration process to preserve jabuticaba, Myrciaria cauliflora, were studied for
optimization. [ Method] Sensory quality and nutritional contents of fat, protein, crude fiber, starch, reducing sugar, ash,
fructose, glucose, sucrose, moisture, vitamin C, selenium, and total polyphenols of the dried fruits were used as criteria to
evaluate the dehydration by hot air at 50°C, 60°C or 70°C and by vacuum freeze-drying. Experimental data were analyzed using
one-way ANOVA. [Results] The sensory quality of the freeze-dried jabuticaba was the best among all samples. The dried
product remained a color and shape of the peel and pulp close to those of the fresh fruit, and the texture was uniform
and palatable. In contrast, the hot air drying darkened and dulled the color, severely shrunk and deformed the appearance, and
hardened the fruit. Nutritionally, the contents of protein, fat, sucrose, vitamin C, and total polyphenols in the dehydrated
products processed by freeze-drying were significantly higher than those by the hot air-drying. Furthermore, the moisture
content of the freeze-dried samples was 5.92%, which was significantly lower than that by the hot air-drying. It appeared that
the vacuum freeze-drying was superior among the 4 methods. The fruits dried with hot air at 50°C had the highest contents of
starch, crude fiber, ash, and amino acids, followed by the freeze-dried counterparts. And, the higher the hot air temperature
applied for the dehydration, the lower the contents of starch, protein, ash, vitamin C, selenium, moisture, total polyphenols, and
amino acids, and the higher the contents of reducing sugars, fructose, and glucose in the dried jabuticaba.

[ Conclusion] The vacuum freeze-drying was considered the choice for jabuticaba dehydration as it yielded desirable
sensory quality as well as nutritional value for the product.

Key words: Myrciaria cauliflora; sensory quality; nutritional composition; amino acid; drying methods
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Table 1 Criteria for sensory evaluation of dried jabuticaba fruits

FE5 Index JJRZ Criteria 4MH Score
B 5 Peel color  HRITBERZ(, 4EHM, 54 /P Close to the color of fresh fruit, dark purple, uniform and glossy. 2
B, TR, SEERMLL, GEEREEK |
Dark brown, lusterless. Compared with fresh fruit, the color changes greatly.
ARG Pulp color A AEL IR 4 White or light yellow 3
Ei 4 Brown 2
FEA & Tan 1
JEAR Shape AT, AL, TOREELEES Round, regular, shape close to fresh fruit. 3
B, W4 i Irregular, curly. 2
AL, eE G Irregular, severe shrinkage curl. 1
BORRTRNE, THOW, RN, RS, mmRoe, WmoEkhn
JitHh Texture The dried fruit is very crispy, can be crushed easily by hand. The peel is crispy. The pulp is loose and fragile, honeycomb 4
structure. Fruit is easy to grind into power.
HWUR T TIEAGAE, TR, SRR, AR, AL 3
The dried fruit feels hard. The peel is hard to break. Elastic peel, sticky pulp, hard to grind into power.
BWURT TAE, THEAWE, REGPEA, RAE, LUK )
The dried fruit is hard. The peel can't be breaked, has small elasticity. Sticky pulp, hard to grind into power.
BURTTRALEE, FRARE, RO, B, RAREL LB |
The dried fruit is very hard. The peel can't be breaked and is inelastic. Sticky pulp, hard to grind into power.
RAEWH, LS TRE TR T, IKT60°C. 70°CHRMTHR, BRI Ak
K Aroma Rich fruit flavor, sweetness higher than freeze-drying, lower than 60°C and 70°C of hot air drying, slightly sour and 4
slightly alcoholic.
PEAIRAR, T WAL Rich fruit flavor, sweet and slightly sour. 3
WFREIR, GHIERRIE I /N The fruit flavor is lighter, the sweetness and acidity are smaller. 2
BB, BFERR, B84 K Rich fruit flavor, sweet and sour, slightly burnt. 1
®2 FRFRAREERBERENDE
Table 2 Sensory panel scores on jabuticaba dried by different methods
T4475 3 Drying method B (AP Peel color S AFI(A Pulp color  JEIR Shape JFidth Texture 7MWK Aroma  44) Total score
BT Vacuum freeze drying 2 3 3 4 2 14
PR THE (50C) Hot air drying (50°C) 1 1 2 3 4 11
T4 (60°C) Hot air drying (60°C) 1 2 1 2 3 9
HX A (70°C) Hot air drying (70°C) 1 2 1 1 1 6

B RFRILIR . 50, 60, 70°C BT HRAE & A0 W
Wik os, REBEOEATIOE, RIS S, &
b A, F 50°C B KU R R S KUK R A, SRR
BB, FHEEE T, R, 60°C HUXL TR RE B XU TR
Z, FEARER, 70°C PXT B AR G MU B 25, it R
HAr k. 58 S TRRRHIE T4y, BB TR T
R IR T IR
22 FAEIFRARNMEZRFEEFRRISNETMN
AR TR RmFREEERNSWNEI, B

XV R T M S BT L AN TR] I R R XU e 22 i) o)
BB B E ., AR H TR R
AT, IRV RFERL, EEB. IR & W
=T 50,0 60, 70°C HANXTHE . 50°C BRI TE K
HLEFYE . K& B w T HA R, HE=9%E T
A0 B AR BT  E 60. 70°C BUXTHER TG B 3
225, VEM WA PARCT MR RRE Y R R
HAEREH T RO S Ky & REEST
60, 70°C AR, 3R 3 A LA R 5 R T
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Table 3 Effects of drying methods on nutrients of jabuticaba CHpL: %, LTI
T4475 3 Drying method 1 Protein JIG I Fat JEHK Starch & JFH# Reducing sugar F1474E Crude fiber K4y Ash
LA TR
SRR J+I}\. 5.08+0.02a 1.13+0.03 a 17.71+£0.29 b 38.481+0.12¢ 4.00£0.03 b 2.18+0.03 b
Vacuum freeze drying
BAFL (s0°C
- FL'JHK‘(SO ) 4.724+0.00 b 0.5440.01 ¢ 19.01+0.79 a 49.9940.69 b 4.304+0.00 a 2.35+0.04a
Hot air drying (50°C)
PR (60T
HATLE . 2.48+0.10 ¢ 0.48+0.02d 17.17£091b 54.70+0.49 a 2.9140.02d 1.70£0.02 ¢
Hot air drying (60°C)
HIRTHE (707
AT (70°C) 2.56+0.19¢ 0.75£0.01 b 16.78+0.56 b 55.724+0.04 a 3.554+0.02¢ 1.67£0.01 ¢

Hot air drying (70°C)

e FPIEAEA R 3 B 22 7 B K F1K0.05. K4~6[].

Note: Data followed different small letters within column indicate significant different at 0.05 levels. The same as table 4-6.

Yo s 57 i i BB SRy, AR TR T S ik

5 A B0l 38.48%~55.72%, A& &ML EEEM
FHE TR, 70°C PO B RO & B s, B

Ve UR T 1R i A A
23 AEFHEAFAMEZERE. ABRELERED
N

4 BT IT A, B Ve VR AR i TP ARG 3
B . 50°C FRMX AR A TP A9 ROBE L AR R AR
%, PR BORE 5 B A B XU BE A T R R
70°C T HRAE i 5 B e o A (] T 45 Ak PHRE Al )

AR A ERE SR O/ N — B, 20 70°C AT

P> 60°C XTI > HAS VR R T8 > 50°C AT 48
(%£4),
24 ARIFRARXNMEZTRKSEE, #HEEHC.
1 B 2 S E A 520

5 W, 4RI E RO R
RENNEIR Hy 2 50°C TR T 1 > 60°C $4 R T 1 >
T0C KT B> S B IR THE, 60C KT IS
70°C MR T HRARAEAE B 22 5, (AL T AL B A 3 47
EREESR . HAERR TR FRK S & & 5.92%,
BEACT N, WK e A, 50°C UK
I3 18.66%, MiKBUER%E .

x4 TRTHRARNEZRRME. BEHELEESE

Table 4 Contents of fructose, glucose, and sucrose of jabuticaba dried by

different methods, % dry basis CHAZ: %, BLT3E1)
F44:75 3% Drying method H# Fructose Wi % Glucose HEE Sucrose
BRI Vacuum freeze drying 5.38+0.21b 8.84+0.40 ¢ 2.40%0.06
P T (50°C) Hot air drying (50°C) 1.39£0.02 ¢ 2.48+0.04d —
P T (60°C) Hot air drying (60°C) 5.44+031b 10.43+0.63 b —
PR T4 (70°C) Hot air drying (70°C) 5.92+0.09 a 11.53+0.07 a —

x5 TRTFRAREERKD #ERC MAREHEE

Table 5 Content of water, vitamin C, selenium and total polyphenols of jabuticaba

dried by different drying methods

CHLBL DL 253D

Ty K e 3 il JSEL)

Drying method Water content /% Vitamin C / (mg-hgﬁl) Selenium / ( mg-kgil) Total polyphenols / (mg: gfl)
BT
RER TR . 5.92+0.01c¢ 105.20+0.83 a 0.0142+0.000 1d 86.55+3.76 a
Vacuum freeze drying
PR (50°C)

HTLK . . 18.66+0.01 a 79.12+0.60 b 0.040 7£0.000 7 a 57.24+3.08 b
Hot air drying (50°C)
PR (60°CD

’ LJ,H% . . 12.74£0.01 b 62.031£0.17 ¢ 0.027 8£0.000 8 b 43.661+2.67 ¢
Hot air drying (60°C)
PR (70T

RTR 12.31+0.01 b 52.12+0.32d 0.020 3+£0.0002 ¢ 37.93+3.24d

Hot air drying (70°C)
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25 ARIFEBRARNEERSEIREMANEI
6 MR, 50°C AR S AL R L A
L, BEGTHEIMTEIT, HERKETERK
Z, 60°C PUTHES 70°C PRTREIIR S ETIOREE .
SOCH K T AR TMHEAXRTENEES T
60°C F1 70°C AT, 10 Fhad kiR (4. H
MEAR . ReadlR. RNAR. $Ham. hEAmR.
M., Aam. Ham. MaR) REsTHES
RORTHE, TREER (AR, LEmR. RINTEAH
B, 22%R . fER. HEmR. WaR) SHE’R

*6 TRITHRARNEEREERAR

Table 6 Amino acid composition of jabuticaba dried by different methods

CHAT: %, BLFHET

BB BB URT AT (50C)H PURTHE (60°CH AT (70°C)H
Amino acid Vacuum freeze drying Hot air drying (50°C) Hot air drying (60°C) Hot air drying (70°C)
W E L% Essential amino acid
%R Threonine 0.177£0.004 a 0.181£0.004 a 0.094+0.001 b 0.092+0.002 b

S Z IR Valine 0.20740.004 b

ATt & % Methionine 0.04040.011 b

SRR Isoleucine 0.14410.003 b

FoZ R Leucine 0.343+0.058 a
KNZ R Phenylalanine 0.223+0.006 b
HiE R Lysine 0.29240.005 b
e 72 IE R Nonessential amino acid

KRITAZMR Aspartic acid 0.422+0.002 a
22 1R Serine 0.20610.007 a
B[R Glutamic acid 0.53240.022 a
[T Glycine 0.21840.003 a
NZAIR Alanine 0.25240.007 a
Jt 2 Cystine 0.054£0.005 b

fi% & % Tyrosine 0.12340.006 b

21 R Histidine 0.143+0.003 b

KA % Arginine 0.251+0.004 b

JHi% 1 Proline 0.21240.007 b
W AR B

+
Essential amino acid, EAA 1:426:£0.076 b

BIRAREE R s

2.41440.021
Nonessential amino acid, NEAA 0.021'b

IR S Total amino acids, TAA 3.840+0.094 b
WA TR A LT e ‘I‘T/I‘J:_l‘

W T E IR/ AR 0374001 2
(EAA/TAA)

T BT/ AR 6 T 2 TR A i 0.5940.03 2

(EAA/NEAA)

0.23740.004 a

0.07540.001 a

0.16240.005 a

0.296+0.009 a

0.24740.004 a

0.332+0.011a

0.43240.006 a

0.21140.004 a

0.514+0.006 a

0.241+0.010 a

0.25140.004 a

0.076+0.003 a

0.15240.003 a

0.15740.004 a

0.287+0.014 a

0.23340.009 a

1.530+0.015a

2.553+£0.011 a

4.083+0.019a

0.37£0.00 a

0.60£0.01 a

0.123£0.001 ¢

0.025£0.004 ¢

0.097£0.002 ¢

0.113£0.003 b

0.080+0.004 d

0.125£0.006 ¢

0.221£0.001 b

0.096+0.005 b

0.245+0.009 b

0.141£0.002 b

0.165+0.002 b

0.03240.001 d

0.044£0.002 ¢

0.065£0.001 ¢

0.115£0.002 ¢

0.079+0.003 d

0.657+0.011 ¢

1.202+0.016 ¢

1.859+0.027 ¢

0.35£0.00 b

0.55£0.00 b

0.125£0.004 ¢

0.023£0.001 ¢

0.065£0.001 d

0.130£0.002 b

0.091£0.003 ¢

0.116£0.003 ¢

0.204£0.003 ¢

0.104£0.004 b

0.247£0.006 b

0.112£0.002 ¢

0.145£0.004 ¢

0.046£0.003 ¢

0.019£0.002 d

0.047£0.002 d

0.118+0.003 ¢

0.133£0.005 ¢

0.642+0.009 ¢

1.175+£0.013 ¢

1.817£0.014 ¢

0.35£0.00 b

0.55£0.01b
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