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Detection of Active Ingredients in Deer Antler Base Powder Processed by Press-shear Assisted Interaction Technology
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Abstract

press-shear assisted interaction technology (PAI). [ Method ] We first used press-shear assisted interaction technology and traditional Chinese

(1. Department of Biology and Chemistry Engineer-

[ Objective ] To detect the active ingredients content which related to osteoporosis in deer antler base PAI powder processed by

medicine grinding technology to process deer antler base. Effects on particle sizes, micrographs and active ingredients content by different pre-
treatments were also investigated. [ Result] Particle number of deer antler base PAI powder ranged in 1 —30 wm accounted for 82.73% . Cells
were broken and the active ingredients were released. Deer antler base PAI powder contained many sex hormone (including estradiol, testos-
terone, progesterone ), IGF-1, calcium citrate and calcium, and the content of several active ingredients in deer antler base PAI powder were
superior to its coarse powder. Above results indicated that press-shear assisted interaction technology was beneficial to the release of the active
ingredients. [ Conclusion] This research could provide a new grinding technology to promote the rational development and utilization of deer

antler base, and supply a scientific basis for deer antler base applied for prevention and treatment of osteoporosis.
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Table 1 Regression analysis and detection limit of organic acid

tiezy fulm

AHLIR iy > Detection
R . . Correlation L
Organic acid Regression analysis - limit
coefficient
mg/L
¥R Citric acid Y =0.948 8X - 1.470 83 0.99999  0.500

FEHIRIR Fumaric acid  ¥=96.582 13X -32.25147 0.9999  0.017
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Fig.1 Particle size distribution of deer antler base crude powder(a)and PAI powder(b) processed by different pretreatments

AN FBRM I (8 — N R R SRR R W P, iR K
BRI — R L ORBE T ORI BE 1 RN i 1
AR REARAE 1 ~30 pm i B AT G A BRI DT B (9 A 522 1
YA 350 ~ 400, T JEE A ZHLA U ) 250 ~ 300, FEFA #LRIAR
IR HLBIZE R (32 2) W s, A S RARAE 1 ~ 30 um
U A A BURES 80, 96% , 285k it — A0 st ) A8 — BRI HL

VEEORAEBIS , JE A B O] BB R E L 82. 73% , W)
AR — BIGR EAEHOARAT B T BE AR S AR IUREAE 1 ~30 um
RASEE =3 TP AR/ h—Bh 25 ~ 35 um,
P, 2800 A8 — Bh IR B AR R AR KR IS , B A B ) Bl o
(Y20 5 A 3 B, XA R JEE ) T 9 R W TR T 0 1Y
e

R2 ARLEHEATFNERERREKZD 5

Table 2 Proportion of particle size distribution of deer antler base powder processed by different pretreatments

FE B BT B3 A5 Proportion of particle size distribution // %
Sample Chord length times 1~30 pm 30 ~150 pwm 150 ~500 pm
JE A5 HEY Deer antler base crude powder 11 254.31 80.96 18.73 0.31
JE 84V B K Deer antler base PAT powder 16 910. 60 82.73 17.15 0.12
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Fig.2 SEM micrographs of deer antler base crude powder(a)and PAI powder(b) processed by different pretreatments

2.3 EAEMATHHMRSE  miaR3 0L AR
TEA TR RO RSN b A SRR AR, R B D)
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Table 3 Contents of sex hormones in deer antler base powder processed by different pretreatments

e T SE 21

Sample Estradiol // pmol/L Testosterone // nmol/L Progesterone // nmol/L
JE A5 H4) Deer antler base crude powder 252.25 + 54.31 21.00 + 2.73 11.03 = 2.31
JEAA LIS Deer antler base PAI powder 328.79 + 34.21"° 25.38 + 4.48" 17.56 + 3.45""

TE: = JHFOR 5 HE A SDRUR A LU, B B 2 2 5 35 (P <0..05) 2SRl B35 (P <0.01) ¢

Note: * and # * indicated significant differences(P <0.05)and extremely significant differences( P <0.01 ) between deer antler base crude powder and PAI

powder , respectively.
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2.4 BEREMRPERDERERKEF-128 RHAW
PR 22 o9 2 o 5k 41 IRy 28 v B 3 R AR AR R I
T = 1(IGF - 1) Z5R3L 0], BE M B & A R ICF - 1, H.
B PEZE i L B A R T IGF — 1 i i, e 4 ]
R, T e SR Y B s S Tl P 2 i B BB, R ) D)
Bk rh IGF — 1 i & B3 W] 2 i - HORDBS o IGF — 1 i35
(P<0.01), YWl U178 — B0 B AR B B e 1 RE iy £ vh
IGF -1 (s i 6,

2.5 BEASHMKPENRBSNESSE Wil SrERmRME
WA TR B 1 A RS AT 0, B AR v A R B ORI R S
MBASESI RIS (1 3) o th# S nl A, REA B GCDT Bk h
PR ) 5 AN ES A3 Hh T oML R, R AL -
B AR AR F T REA SRR ES O 1 1B 42
TR A . A HCL 9 (pH 1 AN pH 3) fil 85 A JRE £ 5%

SRy G B9 & B 00 O (133,61 = 3.55) FI(17.26 =
1.34) mg/L, 735 2 HoK 3295 (pH 7)) w85 & 51 51,79 A
6. 69 ¥, WK pH %1 vl 125 £ i 215 A0 78 1 i, SR 145
FIREIL o

F4 FRLEHEARFEHEAEBARD IGF-1HEE
Table 4 Contents of IGF —1 in deer antler base powder processed by

different pretreatments ne/'g
B R B DR
Sample Methanol solution ~ Alkaline solution
JE £ #% HL By Deer antler base 0.105 = 0.015 0.160 + 0.029

crude powder

JE F £ U B A% Deer antler 0.412 + 0.023"°*
base PAI powder
TE: =+ FOR 5B SR AL L, BT By 20 22 570 38 (P <0.01)
Note: * = indicated extremely significant differences( P <0.01 ) between
deer antler base crude powder and PAI powder.
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Note:1 was citric acid; and 2 was fumaric acid.

3 REAMBEAH G MR RN (a) JHEIBIH () RATER (o) R K
Fig.3 HPLC chromatogram of standards and deer antler base crude powder(a)and PAI powder(b) processed by different pretreatments
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Table 5 Contents of calcium citrate and free calcium in deer antler base powder processed by different pretreatments mg/L
Ca
FE TR v e
Sample Calcium citrate K HC]_@'WL HCI'@WQ
Ultrapure water(pH 7) HCI solution(pH 3) HCI solution(pH 1)
JE A FHLK Deer antler base crude powder 103.85 + 0.48 2.10 = 0.37 16.44 + 0.95 126.95 + 2.03
JE 31 B4 Deer antler base PAI powder 161.72 + 0.52° 2.58 + 0.65 17.26 + 1.34 133.61 + 3.55

TE: = Fon5 AN L, U B4 2252 3% (P <0.05) .

Note: * indicated significant differences( P <0.05)between deer antler base crude powder and PAI powder.
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