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Abstract  To explore the extraction conditions of deer hara w..« button (DHAB), optimize the extraction procedures. Effects
of water extraction method and enzymatic digestion m¢ '10a. <. th: extraction rates of DHAB was studied by using orthogonal
tests. Using the water extraction method, solid to Ji' 11a =atio was 1 @ 25 (g/mL), extraction temperature 100 °C, extraction 6
h, the highest extraction rate of 28.11% was ¢tieined Single enzyme digestion to the optimum enzymolysis procedures of
pepsin: solid to liquid ratio was 1 : 30 (g/mL), p+i-1.5,<>zymolysis 4 h, quantity of enzyme loading 4%, digestion temperature 37
C, the extraction rate was 22.38%; The op*i::iom a1 zymolysis procedures of trypsin: solid to liquid ratio was 1 : 20 (g/mL),
pH 8, enzymolysis 6 h, quantity of enzymc l¢\d 2 4%, digestion temperature 55 °C, extraction rate was 20.99%; Combined
enzyme digestion process: solid to liqui f ratio v: pepsin was 1 : 20 (g/mL), pH 1.8, enzyme loading 1%, digestion temperature
37 °C, enzymolysis 12 h; After, solid t¢ tigur . ratio of trypsin was 1 : 20 (g/mL), pH 8.0, quantity of enzyme loading 0.4%,
digestion temperature 37 °C, enzyn ' lysic 2 h. The extraction rate was 31.84%. DHAB extracted under the best conditions of
water extraction combined enzy,2>++. '« the extraction rate was only 1.33%. Conclusion: the optimal extraction conditions of
the DHAB were selected for :2:cx - rtraction and enzymatic digestion methods, and the extraction process was simple. Based
on the results obtained by »<iny these two methods, extraction rates were not significantly different. The specie and content of
the extract obtained by the ¢ . miv..ied enzymolysis was more than that of the water extraction method.

Keywords  deer harc cnuc. “utton ingredient; extraction; extraction procedures; optimization; extraction rate

20154FRR P i ) AC#k: REMEURBERIS)  HONPIAN DT . —JEWT ST RE AR SR B LR o

V)5 RSO AR R DR R A M, e PR R X B B S TR PR R R A A
AP TR, ARR, EAB. ZIK. 2. 08 GIERS SCBRE D, AU REE, A
K. MR RS MRS R SR, 25 st R IR TR SRR f AR L R A

ief.‘* ST, AMEEAREHE, A T179", AWHRECRA R RBCRIET, R
‘ /FPE’JIJJ)&” EAEREHEZUHCGE R A R 1RSSR, G SRR

. PURBURSEER . i, XA A SRR A S &, SR

n‘fs ,&IV\W[\X}‘?%%EE’JM%H@F‘/\ T OREBRBOTE, i B SR R I 2, B
(AT )2018 53955 114 *HAAEE; AeAA . THRATELAAAF LS
- (20170101003JC ) , W J= 2 i PEAAF 2 7 R R AT Ak 4 4

+71 (1610342016021 )



@ ITZHR

g LI

o 2R 14 10 PR S5 R JE P R IBURE 58 PP 45 B A G
YEMIIR, A AR R A SRR . PRI f By
MFEIBORE, AL AR I, itk —2 o . W5
FESA L2 PN PSS e SR, XTOT A BE AR AL D L
PRI AN S bR 7 HAT A5 2

1 HRSE

1.1 pREHS G

MEAERERE A, T T M K BETUHX E £
B, 2 E AR R BE R A Y T BRI AT Y 5L A
FERIES; HECAR (1:3000)  HEAEH (1:
250) . RJRNEAM . EAEAMN, WTKETER
EVRHERIRTHEA R Wi . JA ke (¥hE
FEOTHTAL ) o
12 (U5 R&

FEMA IR ENL (FPEXUHEZ A Sl ) ; HK-08B
K A2 L (R E M T B BINUROR &A FR A
A ) 3 BFM-681 “DUF|” ficky bl ( rp =8 mafis Sk 4
RTFABRAT) ; PHS-3C pHit (1 E FiEF{ AR
AR A FRAT ) 5 AKTA purifier PIREJZHT R
45 (JZHrHE K SuperdexTM75 10/300 GLEEE I 12T
K, EEGEATR) ; 6NmEE LI (HFrEF X
) BAAERKER; IRGA; B AE IR SR T
RO A S0 R P A S AR L
1.3 REAA BB RO 1l 25

BEMEAE L AR SR A E TS K3 b, FIFHEBRTT
AR TT 55 T FEE ) 45 3 TR RS 6 200/ N LR e
HIGE6S CHURTHLT . HZ I e cn' iy
INER R F AR ALK AL VD KN FR 2
IR . R 20 oZe TR A TR 20y i ch L
200 HfF, (20w . G T HL S vk 4n
ORISR GRS, BEMRAE, &L
14 KRR TZ

FIFH AR B 4R B Ff 5 B o ok BRLPRT ZE IIE 58
RIHZE A T IR AR ER T
141 JKAREEAF A it

FREUL oM BB v, e A CIRE . B
WL . AKEREE] ) 2ET S0, KIS R EEIR AW
M, PRRREE, ol RERBGRRAE, 5000 1/
minZ 015 miy Bol BiER, BETARE, R E
THASRER,

n o AT (g) SRBUSHET IR TR (g)
?}EE:XJL N — X

(1)

100%

Lo 2 s A IE AR
PR RIS A FER, R DU R 3R =K Ly(3%) 1E

LRI, DUEAM S R BRI R AR X i
Lo RE, BRI [ FIA [R] (9 0 A PR R R A o
R K W2 1. FIFH LatiniE 38 383 Bh 400 1
W Hr.

BE o

Gl gﬁiﬁg BRESC  CiAAL DAl
1 1:5 40 N\ 4dH,0
2 1:15 80 + PBS
3 1:25 100 "> NaCl

JE: PBS: 0.01 mol/LBEERZ " 227 - NaCl: 0.9% 4 22 3 /K

15 FEfFER PRI

1.5.1 BRI
EIREEANL . A REARE., EaE. HRE

P DU 0 e 7 B AT AR, SR

AR B 2 F R AR (14— 16 ] HH SRk il Ak 2% 4 i i A T

ik
152 b HRERT 2
1.5.20 Bt AT Z A i

B & AR R R, BRI,
o R AR T3 34 BRL R 200 R A A o R B
Hs . FREUL offEf AR, R A& (R
oL REFEREHIRD . ONERED ) URATHRE. S A DGR SC
Bk, BEpH 1.8, EHFIRIE37 €, HE100 CHiK
KBFE1S min, JELLEVERR, JRBCRATTAFIKIE
P
1522 HEAMRZR T ZESE

DL PRI LR, AU R =K P Ly((3%IE
ARG, XPRNR EL . A AR 0 e A U
INHEFATIE . WEAKFIE2, FIH LatinlE38 3%
B A T B S HT

*2 BEAMENIZEXTRBMEZRKTER

A4

KF Fik Y . - .
f’H &L"; FEgfA AT 18 /h  GinBEE/% HEMRE/C
g m
1 1:20 2 1 35
2 1:30 4 2 37
3 1:40 6 4 39

1.5.3 JREAMHRRTZ
1.53.1 BREABHER T 2R EN R

PRI gffE A #L GO0, el 4 ORI .
Fif fe s (B) . MG ) SEATHRE. S MR SCER Y 4%
A, B pH 8.0, EEfFIREE4AS °C, IR AR
IR B E AR AR
1.53.2  JREFEHEHE T2 ESE

LABA PR 2R 0y LA, R PO R 2 =K Lo(3%)1E

(A& Tk )2018 F 539455 114 125
P S VR



4oz}

@ IZH2

SRS, XPRHREG . RIS A | o Rl il
AN HRAATHE . NFARF LS. M LatinlE 523
B P EAT R
®3 BEABENIZEXTREHERKER
kS

KFE - B L/

( - FEGfEet 19 /h  GHnBE8/% HERMFRE/C
g m

1 1:5 2 1 45

2 1:10 4 2 50

3 1:20 6 4 55

1.54 RAEWMRRTZ

S SCBRAE P T B . RE LSRR T 200 2%
PR 8 8 R, AR DR R B ORI A i
ML, SEATREUE AR 0 22 SRR
(i) X 5 8, 1 R JBR B, 11 A A 14 52 0

FRECL o f &G0, BRE LT @ 20 (g/mL) i
AMZEK (ddH,0) , IRAIEWMS mol/L HCLHpH
1.8, MMA1% B E AN, WAWW, 37 CHUH e
2. 4. 6, 8FI12 h SAHFH AR SL S, 100 CHlzk K
AR FIBEBEG 15 minffCE %, TA10 mol/L NaOHIH
pH 8.0, MIAO0.4%JHEEE I, 1 FiRiErEmTE37 C
T4 RIEE#L hFI2 h, 5 000 r/mingS0215 min, 43515
B LW RNTTE ,, BETRES W TR X I B ]
SIS i AR IR
1.6 REMFRNE G

BAKAR T 2 B 0 25 (g/ml) , #5000
C, KATES WMt TR REMAFE (AR i
Bl AT AR R B R B B A e 2
PRt 2.5 4.
1.7 BERGEIE)ZNTALS

HEATHE R R JE AT AL AR GO A E R AKTA
purifier PMIEZHT R GE, VEMREIK A10.05 1oy LR 522
L, %0.3 mol/LAAALAN . i = 2505 mL/min, i
FEREL mL, FEACRKIREERE &0l p iR IR T 2
SNSRI BOR , 1200 nmak 2SRRI Rtk
PEPETR

2 HREHM

2.1 JKPEEPREC R
2.1 BAPRER RN REA BT SR R
WL, B RR SRR RE, RE AR S Y R
IR B 2% . CYERR IR ENT 2 30 (g/mL) B,
PR B i BESR T IRRE A T oo (R A B
BRI kR, HIREEARI100 CHE, fRICR
a2 E 3 40 CIHRICR AR FEMA &A1Y
P SLRB A R AR T T, A6 b, R
DR AR . AR RGERAR, SBORHR

126 (Ao Tk )2018 SF 539455 11 41
T —

ol :5, 1:15M11 125 (g/mL) ; E40 C. 84 C
100 °C; FRBURE2, 416 h, X3PHEMZ S
YE R 7K 35 1E 2SI 30 13

30 30
29
28
R 27 Q2
¥ #
g L
2% ; —
23 l
221:051510151515201:2513301350 0 40 60 80 100
BB/ (g + mL) BEEIC
a) B b) RE
3
31 S
S 2 /
WO
5 >
25
N~
> 4 6 8 10
IR E]/h
c) RIETRE]

B KSUEEEESINERERSERENZN
T2 N RAMIE IR A R

AR IESSIRIR S R R, R AR A o PR
AR R E KRR IB>C>D>A. #HUY
fE28 B HABSCD, . BVEHE LKL @ 25 (g/mL) , S
100 °C, $EHL6 h, ¥EFIA/KES, $EBCRE . HIERS
RIS IRIAT I 2200, SRS,

F4 KREBHETREIGITRER

o A B C D ERAZIUE /%

1 1 1 1 1 10.59

2 1 2 2 2 16.80

3 1 3 3 3 2958

4 2 1 2 3 10.81

5 2 2 3 1 18.85

6 2 3 1 2 24.48

7 3 1 3 2 13.09

3 3 2 1 3 17.20

9 3 3 2 1 28.67

K, 56.97 33.60 52.27 58.11

K, 53.14 52.86 55.29 54.48

K, 59.08 82.73 61.64 56.60

R 2.10 49.16 9.37 3.63

i KR A SRR IGATAE fo; RREAMRZ
F®5 KEEFHFEZREAFEDHER
FERE  AmET TG A B WA ik F{&

A 6.028 2 3.014 2.720
B 408.480 2 204.240 184.332
C 15.262 2 7.632 6.887
D 2216 2 1.108

®E 431.990 8




@ ITZHR

g LI

HPBHRZREMES R EE, Wl EEX Y
ME AR, BRR LA /N 5 EiR W 2E 0
P25 A — 3L
2,13 B

FRICL o ff LA BRY , F2 IR b3k 1 22 1L 56 r 15
AR PRI, B R EEL 2 25 (g/mL) fIA
ddH,0, 100 °C, $EEEE6 h, #E1T 3 UCEATIR
5 J5, 5000 r/min.0>15 min, HBOE EFEW, HEH5%
W, FIUHBCE AR . 3LRRE Y RE A A
SRR e 428.11%

22 RfELIEEEE R
22.1  DUF AT RE A B Ao R R B 5

Feor, B B AR A AR ECR
KFN22.19%, K4 5 04 BUR AR, (U
12.83%. JHEEE 1R A JICER 1 i Bt 1) P BB AR X 42
i, PR R SR IBOR T — 2

*6 HEEEEAERSIRNENZE

2 AR BRai ANEalk L46%afk WEask
pH 1.8 7 7 7
Frig /(g mL)  1:20 1:20 1:20 1:20
By i B 1) /h 4 4 4 4
o Z /% 4 4 4 4
B 38/ °C 37 50 50 50
ERAEIE /% 22.19 16.83 12.83 18.84

222  PAGHEELS
2.2.2.1  HATREGHAE RN R A RE A A PR S
Al

PON=E: STl e A R RPN | S L AR
fifg BsF )RR Bl R AT LA . AnEI2 (a) BRpiith B &R
FEERR T, BEEERR I TR, R fwl 2 SRR
WrFh . SRR N 05 (g/ml) B, BRI AAE
AL, RMAGES, FEERBCRLOG. ®EL
20, 1:30f11 : 40 (g/mL) fEH5E F e i iy
BHE LIS L5 AR R o R R, 1
5~1:20 (g/mL) WTEERZ e, RS BOREE T
SEEFETRE, BEiihe 0%, 55 E AR

BORZ S G . B B B RO B A s [
RECR AR T X R (B RER6 hAY R EUR &
— AN, W e, RFN21.39%. %R B

B DX RE A e R RN SE R A P R R R A ), e
T2, 4FN6 hEDT W ARG IF A0 1) R
MG . 5k IR A0, T ol Bt T A 1) FE A
FRBCRI s, WERTEE PRGBS 3
HIEE S AT R RTINS, AkSER K
B oAl Y RBCR A S — Hitm . g Rk
1109w Nl

1220 BEAMIECREE R

HR AR AR B R R SRR Y L LI A
B PR BCR AR HRAn, BB E B MRy
TZ,

RTEZIRI SRR, RIS &ty 45
Wi JEE A 45 o SR BOR 4N R E0 2t (XY E >
G>F>H. 50w B AR B 0 R/l s oo Tl
>R A >R . R A 006G H, Bl
BHR LT 2 30 (g/mL) , R4 h, % 4%, T
MEE3T CHERN B A BEAET IR T 2 5%
AR T A T e o AR, $2H
FN22.39% ., FFIESIRISLE S AT ) 22500, 4ER I
%8,

450 — BEAHER
3|~ BEER

& 29 / y
¥ y §
w 2 Le— L ®m -
ol T o B
SLore — 15 T
1707 1310 1:20 1:30 1:50 2 4 6 8 10 12
Bt/ (g e mL) FARE /b
a) BRI b) &
28 r —— BHEMRMMR
— BB
82
¥
=
® 16
Yo 1 2 3 4 5 6
&%
c) IREEE
B2 HiEHBRSERSERERS
RIER M
*x7 BEHBRERBIZESRBIZITRER
ey E F G H ERFBLE /%
1 1 1 1 1 16.81
2 1 2 2 2 24.20
3 1 3 3 3 23.13
4 2 1 2 3 24.62
5 2 2 3 1 25.97
6 2 3 1 2 23.45
7 3 1 3 2 24.35
8 3 2 1 3 23.44
9 3 3 2 1 24.12
K, 64.13 65.78 63.69 66.90
K, 74.04 73.61 72.94 71.99
K, 71.91 70.70 73.45 71.19
R 9.91 7.83 9.76 5.09

iE: K& KPR I 2 RIGAFML & Ao, RKAMZ

(A& Tk )2018 F 539455 114 127
e 127



4oz}

@ IZH2

*8 BEOABREINIZEXREAZESNER

7 Z KRR U £ F 75 F= B A ¥y F1&
E 18.127 2 9.064 3.632
F 10.432 2 5.216 2.090
G 20.125 2 10.063 4.032
H 4.991 2 2.496
RE 53.680 8

2223 JREEAEIECIm A R

FH 2R O15 31 JR 2 11 ity Tl At 5 il B A S B BB 1 41
HREEEN LG RKIKIHSE>F>G, Xt
T B R UL, TR B R AR Rk, HR
RN L, BRI, eSS0 INE R . SR AN
E,F,G,Hso BRI T 2 20 (g/mL) , BEAR6 h, N
i rd%, BEAEIRIESS CAHE R BEE AR IR T 2
WIS . AR T A4 T E AT 2R A Y
fitiff, PEWORH20.99% K IESI IS5 R AT 2250
Br, 2R W10,

R BFEABENIZESTKEZITRER

KI5 E F G H ERFEIE /%
1 1 1 1 1 12.83
2 1 2 2 2 16.79
3 1 3 3 3 20.62
4 2 1 2 3 20.36
5 2 2 3 1 15.16
6 2 3 1 2 17.95
7 3 1 3 2 18.92
8 3 2 1 3 22.24
9 3 3 2 1 16>,
K, 50.24 52.11 52.99 44.87
K, 53.46 54.16 54.01 53.65
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