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Physicochemical propertiesand structural characteristics of basil
seed gum extracted by different methods
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Abstract: Basil seed gum was obtained by enzymatic extraction, with the optimal extraction process
determined by single factor experiments and response surface experiments. The influences of extraction
methods including conventional method, microwave method, ultrasonic method and enzymatic method on
the yield, physio-chemical properties (gel strength, water retention, swelling property, color), microstructure,
rheological properties, active components and antioxidant properties (total flavonoids, total phenols) of
basil seed gum were further investigated. The results showed that the basil seed gum, enzymatically
extracted under the optimal process of pectinase used as extraction enzyme with amount of 4.1% (based on
the mass of basil seed after pretreatment), enzymolysis time 30 min, enzymolysis temperature 40 °C,
pH=5.1, exhibited a yield of 12.96%. Compared with those from the other three methods, basil seed gum
from enzymatic extraction displayed the highest yield and the best water retention. Meanwhile, the
microstructure indicated that the basil seed gum extracted by enzymatic method had a network structure.
The dynamic rheological temperature scanning model showed that basil seed gum was quite stable
hydrocolloid, and the basil seed gum extracted by enzymatic method was the most stable. The basil seed
gum extracted by enzymatic method could retain the active ingredients to the greatest extent, and the
scavenging rate of 2,2-diphenyl-1-(2,4,6-trinitrophenyl)hydrazyl (DPPH) free radical reached 20.60%+1.44%,
while that of diammonium 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonate) (ABTS) reached 8.70%=+0.37%.
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Table 1 Experimental factors and levels of response surface
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Table 2 The optimum reaction conditions of different enzyme

preparations
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Fig. 1 Yield of basil seed gum extracted by different enzymes

HE 1 AT, B R A R R B O SR
et (12.85% ) >ARJNE B (10.18% ) >A RMH
(9.60% ) >XFMEZH (7.90% ) >LF4E £ (7.49% ).
BRI A AR AL, Mtk
B FRBUN, RIS, S i Ab 2 nT

REAEE T 2 Mk I A R K 5 B s, (o HL A R 3
PRI, 3P SR G it A Ay A Ao P o B 55D
212 RRHEEEBLERLHH

DRI} C RO f TSI B U RS b g |
PEACEE A i . pH . BAARIELEE . B e ), 455 an
K 2 fis.

13.0
a
12.8 F
12.6 |
X 124+
¥
o 122
120 b
1.8}
11.6 1 1 1 1 1
2 3 4 5 6
EESINEL/ %
132
13.0
12.8 |
126
S 124 +
W 122
¥ 120
11.8 |
11.6
114
11.2 1 1 1 1 1
3 4 5 6 7
pH
13.0F ¢
12.8-
12.6
o 124}
S 12l
Jég_ o
o 12.0}
11.8+
11.6}-
11.4}+
11.2- 1 1 1 1 1
20 30 40 50 60
W fEIR R/ °C
13.1
130 4
129 +
12.8
S 126
o 12.6
at;b .
125 +
124 +
123
122
2.1 . . . . .
10 20 30 40 50
Tt E] /min

Bl 2 EgEmE (a). pH (b), FEMREE (c) Mgt
] (d) X2 kF AT SRR
Fig. 2 Effects of enzyme dosage (a), pH (b), enzymatic
hydrolysis temperature (c) and enzymatic hydrolysis
time (d) on yield of basil seed gum
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Table 3 Experimental design and results of response surface
for extracting basil seed gum

F5 BERINE (A4) /% i (B) /°CpH (C)  18%/%
1 1 0 1 10.98
2 0 0 0 12.81
3 0 1 1 12.35
4 -1 0 1 11.89
5 1 -1 0 11.35
6 0 -1 -1 11.94
7 -1 1 0 11.01
8 0 0 0 12.88
9 0 -1 1 11.87

10 -1 0 -1 10.57
11 -1 -1 0 11.76
12 1 0 -1 11.99
13 1 1 0 12.35
14 0 1 -1 11.56
15 0 0 0 13.15
16 0 0 12.93
17 0 0 13.35
7 25 a5 R R 4 R
F4 IrESEER
Table 4 Results of variance analysis

FEEKW CEFAM AmE Wi FE P BEMN

gl 10.18 9 1.13 32.54 <0.0001  **

A 0.26 1 0.26 745 0.0293  *

B 0.02 1 0.02 0.44 05282 o

C 0.13 1 0.13 381  0.0918 o

AB 0.77 1 0.77 2202 0.0022  **

AC 1.36 1 1.36 39.03  0.0004  **

BC 0.18 1 0.18 532 0.0545 o

A2 4.12 1 412 118.56 <0.0001  **

B 0.73 1 0.73 21.06  0.0025  **

c 1.93 1 1.93 5550 0.0001  **

B2 0.24 7 0.03

AT 0.05 3 0.02 031 082

aliiR % 0.20 4 0.05

S 1042 16
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Fig. 3 Response surfaces and contours of enzyme addition
amount and enzymatic hydrolysis temperature (a, a’),
enzyme addition amount and pH (b, b’), enzymatic
hydrolysis temperature and pH (c, ¢’) to yield of

basil seed gum
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Table 5 Effects of different extraction methods on yield, gel
strength, water solubility and swelling property

. PRI 1

By —— P — —
LA De)a7S P 1 it 12

4%/%  7.83+0.10° 12.10£0.08° 11.56£0.11°  13.05+0.07°

B 52.65+3.13°  81.94+4.78°  9524+7.18" 160.03+£13.95

PRJE/N

ik 71.95+1.60°  78.36+1.08°  82.74+0.38"  90.36+1.05

F1/%

WK 3164.33£1.41° 2647.33+2.2¢ 5787.33+1.47° 7592.67+1.61°
1%

M 5 BT LIE 1, AR B 00 e i ok B
I RZ I i 2 ((P<0.05 ), JH: v il ok B8 OGS B Ji 5 B 52
i K, AR HOR Z . AT RS oA PR HOR
SRR I R E IS 0 AR A5 1), FE R AL B i R
BRI T ) 2T R & AR B T el A
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ek T B R G 205 R T DL R A
FHEAEF, MR R T 50 R [ G = 2 o 2 25 4y 1241
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I, K p3 s n] GE 2 B TR PR HU i R
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Bl 4 h 4 FiA R 9EHUT 242 O 2 A I 1Y
SEM KA,
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Fig. 4 SEM images of basil seed gum extracted by traditional
methods (a, b), microwave method (c, d), ultrasonic

method (e, f) and enzymatic method (g, h) at
different magnifications
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Table 6 Effects of different extraction methods on color

BT %
HHL (8278 T it 1
L*  2237+£1.05° 15.54+1.16° 21.48+1.05° 29.83+2.05°
a* 0.24+£0.02°  0.49+0.02"  0.28+0.01°  0.1440.04°
b* 4.15£0.12°  5.95+0.08"  5.42+0.28"  2.98+0.11¢
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Fig. 5 Changes of apparent viscosity of basil seed gum
extracted by different methods with shear rate
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