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Abstract: Objective To investigate the physical characteristics and changes in active ingredients of residues of Turkish gall
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(RTG) extracted by the semi — bionic technology and the antioxidant capacity of RTG. Methods
ultra — fine grinding and categorized into group A ( < 100 pm),group B (100 — 300 wm RTG),and group C ( > 300 wm RTG).

RTG was processed through

according to the particle size. The physical characteristics of RTG were examined,including water,total ash content, water solubility,
angle of repose,angle of slide,angle of collision, and bulk and vibrational densities, and other characteristics. RTG was treated with
the semi — bionic technology with water and hydrochloric acid buffer to examine its effect on the proliferation and antioxidant capacity
of human periodontal ligament fibroblast. Results ~With the increase of particle size, the moisture content significantly decreased
(P < 0.05),the total ash content significantly increased (P < 0.05),the bulk density significantly increased (P < 0.05), the
angle of repose,angle of sliding and angle of collapse significantly decreased (P < 0.05),while the vibrational density significantly
increased (P > 0.05). For the same particle size, the water — soluble index (WSI) of RTG increased with the increasing
temperature (P < 0.05). For the same temperature, the WSI of RTG decreased with increasing size (P < 0.05). The total
polyphenol content (TPC) in the hydrochloric acid buffer group was significantly higher than that in the water treatment group
(P < 0.05),and that in group A was significantly higher than that in group B and group C (P < 0.05).The 0D, value in the
hydrochloric acid buffer group was significantly higher than that in the water treatment group (P < 0.05).The smaller the particle
size, the more significant the proliferation effect of RTG on cells (P < 0.05). The DPPH and hydroxyl radical scavenging activity
in the hydrochloric acid buffer group were significantly better than those in the water treatment group (P < 0.05). The smaller the
particle size, the higher the antioxidant activity of RTG (P < 0.05). Conclusion The reuse of RTG has great potential in the

development of biotechnology products, which can provide a theoretical basis for improving the quality and clinical application of

Turkish gall.

Key words:ultra — fine grinding;semi — bionic technology; Turkish gall;residues;physical characteristics;biological activity
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DPPH ¥ f# T 100% £ B, U100 pL, & 100% £ P
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o AR BEE R A DPPH IS TR A B, A 5 DPPH
VSRR & (0 ECRE i Y WO'GE , A, R 8 DPPH 5 W FE
i ARG BE S A B9 T SR FH R B il iR B2 (1C0) X RTG
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Tab.1 General physical characteristics of RTG with different

particle sizes

WEBR A4 B4 c4
FHEAX 2s,pm) 72352127 246.51£6.63  479.62+5. 44
K (X £5,%) 6.09+0.16 4.72+0.19° 3.29+0.08'
R (X £5,g) 1.78 £0.09 2.06+0. 14° 2.29+0. 16*
BAREE(g/ ) 0.33 0. 48" 0.61""
REEF () em’) 0.71 0.79 0.89"
Rk f(X+s,°) 53.1940.68  42.31+0.55  36.72+0.59""
BHAN s, 56.37+0.26  45.88+0.17°  38.23+0.11*
M (Xxs,) 44.04£0.05  37.12£0.08  36.25£0.06"

E: 5 AME P < 0.05; 5 BRI ,"P < 0.05. 8 2,
B3 B5H6F.

Note: Compared with those in group A,*P < 0.05;Compared with
those in group B,"P < 0.05 (for Tab.1,Fig.2 - 3,and Fig.5 - 6).
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Fig. 1 Effects of RTG with different particle sizes on WSI
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Fig.2 Total polyphenol content in RTG under different treat-
ment conditions

TKALFZH

86

2.4 ¢HpaiEIE

SRR AR, B K AL BRG  A 20 F B 4119 0Dy,
WETE (P <0.05), R R ZE 0P ALY ODs, o 18 .3 Tt
(P <0.05), HoRifN, 85 /E I EH . (P < 0. 05) 5
55K b TR LH A, Eh R 9% whRZEL (Y 0D, (8 35 TH
(P<0.05) H0LE 3 F1E 4.
2.5 MENEY

DPPH F F 335 BR 76 1 < Bl & R AR B 38 T, 75 BR 16
PEIE/IN(P < 0. 05) 5 £8 R 5% ik 20 15 4 M S S840 Tk
REFRA (P <0.05) FE KNS,

A/ 0Dy,
2.0 c

1.5 bde

04— - : . - 215
JELR A BHL c4l LR A BA c4l

sk Ak e EERRZE W2
A5 CHE,'P < 0.05; 5 AL MILE,P < 0.05,

El4 RELEEZMGT RTG HAIETETE R
Note: Compared with those in group C,9P < 0.05; Compared with

those in the baseline group,°P < 0.05.

Fig.4 Effects of RTG on cell proliferation under different treat-

ment conditions
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Fig.5 DPPH radical scavenging activity of RTG under different
treatment conditions
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Fig. 6 Hydroxyl radical scavenging activity of RTG under different
treatment conditions
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