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Abstract: This study was designed to develop B—cyclodextrin(—CD) and determine the optimum conditions of
different factors (mixing temperature, mixing time and centrifugal speed) on cholesterol reduction from milk. By
dual quadratic rotary regression orthogonal design experiment,the optimum parameters were mixing temperature
60°C , mixing time 60min, centrifugal speed 12000r/min,and B-CD addition 2% (w/w). Under this condition,
cholesterol removal rate was highest,the cholesterol content was 0.18mg/100g and below the detection limit

and B-CD residue was very low.
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Fig.1 Standard sorption curve of cholesterol
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Fig.2 Influence of temperature on the cholesterol removal rate
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Fig.3 Influence of mixing time on the cholesterol removal rate
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Fig.5 Influence of —CD dosage on the cholesterol removal rate
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Table 2 Program and experimental results of RSA
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Fig.6  Responsive surfaces of temperature and mixing time
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Fig.7 Responsive surfaces of temperature and

centrifugation rate

Y 5 P S TR — s i, IR O A 22 S N i R —
BNV R SIS R . 7 BT s, HE T
T I [543 3% ol 2 N2 9k 8 FR) T v i T v > 60°C A 2 45 K
H, 24955 K T-60°C R, IH [ B e R R I 46 R B%. I
[ P I [o4% 2& Bi 25 Co e T B IR KT R T o e 0
IR F) 10000r/min b, Bt B 22 #83895% .

102
100
98 ¥
96
94
92
90
12000. e
13800000

%600. > . N )
C: B0 EE G/min) ggoo'%%o().oo 45.(5)(1)'00 B: Hi I H] (min)

P8 5 I [ A0 0 2 P 5 17

Fig.8 Responsive surfaces of mixing time and

JOER ] P 55k 2 (%)

centrifugation rate

IS N RE S W), HEL [ 1 I o 2% L ke e (] —
B i B T AR OGS R . Wl I8 T s, MIHL [
st JI5E B 22 I 125/ J JAE 1) - v T 2R 4T - vy s It st
IS5 2% [t i e BT 0 79 28 0 T T e s 95 BE BTA] 2135 60min
H 5 L L] PR D0 I64% % e v > 436 P B [0 bk 45218 i, 6 B %
LR A TN T] il N N
2.6.3 LA BETEE S ik m Vs L SEG, SR AHSAS
ARG AT G SR AR, 13 B PRALAA h « S N i
J59.63°C, [ NV IN ] 58.94min, 2500 %% 14 12000r/min,
B—IMIRE S N 2% o 25 RS SE B VB A& IE 44N -
JRNVERE60°C, [ W B [E]60min, 2500543491 120001/min;
WA AT A 5 R[] e i o 236 Tt {1 >4 98.854%
2N e S IIME N 99.10% -

244 50135220

27 S REEESENNE

R L2 A &l S 45 (A ] 0 A= 5, 2 1
GB/T 22220-2008 G AR HY B 4 2.6mg/100g) , % Horf
I L] P B A T o o G (o S B R s &5 SR 1 -

40

30

mAU

20 {

10

>5461

min
K19 JIE [ b A el it

Fig.9 Chromatograms of cholesterol standards

40

30

mAU

20

10

0 1 2 3 4 5 6 7 8 9 10
min
K10 A it U 1)

Fig.10  Chromatograms of sample

DL &5 HEU0HT, 4 B—E M 1 5 4 W AE60°C
B FI SN 60min J& 5 12000r/min B O it 55 B—FR 8K , 2
W P R P B AR R B LR o p i e] W, i
B—EARYIAE V2 B ARG A 47 o 114y L[] 25 s SR A o
2.8 P-IMHMIEKREERNE

F429% ) B— IR IN A9 A, LA Bt Ak T
R A g7 e P JEL ] B AT B S SN 5 BE S 12000r/min
O IR, WA B—FOMIRG R B 5o 2.2% . AR T
B ZE IS T 2 W AR SR B — FAORIR I Kk £ v IR
[ P 114 B — EAORIRE 4 T
3 #Fit

IS S0 W B—FAMIRE B e I ON A= b, S I [ g
BEAT IR o 3 IIF ST T SO J5E SN ] | 2500 5%
A B—FARYRE S 0 5 56 DL 3] 5 50 5% 36 1) 52 ), A R
IR 22 S et b, SR R el ) T A2 i e 41 5 1) 5K
W Th, A3 BB AR T 24N s R VIR EE60°C, =
B TE] 60min, 250054388 12000r/min, B—IARH K573 i &
2% . AEMLAA T A 0 2 20 HIE ] I 156 5% 204 598 %
L b, BAERSIBR LA R, B—FARIRS 5k B 52.2% . ILHIT
G A AT [ Pt 2 47 1) A 7 B T A

&% 3k

(1] Blst 25, 5 30 %, Mo B B3 i o) 4535 AL o 55 l6 R [M]. b7 - FF
% th Ak, 2009:22-23.
[2] 3RAME. FAW[M]. LT AL Tk g BaAk , 2004.



T ERE

@étﬂ%&l

[3] TRAEAZ BRE, P AR, 5. A NE R = AL ER Y IR 7y Fo i
1) SRS P A2 1 BE AL 69 od| )] R SRS 1999(6) :38-42.
[4] 5K TREE | SRBEHR, 5. B BRI R AR AT LIS
W a9 R B BZ(]]. & e A, 2008,33(7):17-20.

[5]1S H Kim, J Ahn, H S Kwak. Crosslinking of B-cyclodextrin
on cholesterol removal from milk[]J]. Arch Pharm Res,2004,27
(11):1183-1187.

6] B E 45, 12 E B AACH B A 5 b 1 B 5 6 5F
R[] RS 5 T4 ,2005,26(3):36-39.

[7]H S Kwak, S H Kim, J H Kim, et al. Immobilized 8-
cyclodextrin as a simple and recyclable method for cholesterol

removal in milk[J]. Arch Pharm Res,2004,27(8):873-877.

Vol.34,No.20,2013

[8] PAAREAE AN FEERFENLETRER L. GBT
5009.128-2003. &% A2 B] 8L ¢4 M) 2 [S]. 7. P BA7E R
#+,2003.

[9] AR LA E T AR FEERAFELEEET L. GB/T
22220-2008. & &% ¥ R B B 64 ] 23 2R AR €35 (S bR
W B AR 2 AL, 2008.

[10] % M 4. 208 B k) & B3Rk B[] B AL Tk,
1990(6):35-37.

[11] & #his, RIEIA, % AL AR KM LA F LA 5
R B2 69 T EIRH[I]. A, 1996,17(1):31-36.

[12] & &, B AR, FME 5. B-SRARAAE & 2 oAl g o 7 i ) B
AT [T]. P B LAk Tk, 2005,33(3):25-28.

1141141141111 1111111111111 @111 1111111111111 @11 1111111111111 1141411411411 @111 @1 141141111 1@

(E3552297)

HELZG i (g/L)

16.0 =
C: BRI (/L) 7\ —"850 B: W BFFF IR (g/L)

P8 P B AR BE - B 1 R I PR R R e 37 1 )
Fig.8 Response surface graph of cordycepin production by
C. militaris 14014 as a function of yeast extract and

tryptone concentration

2.7 WIEEL

Wk 2 Al PNATT RPN BT S Wrs 5 0 Pl E T QA
BRI AR A AT R IR IR . R IR IR R A RN By
FE4AE N WA FE60g/L, KH,PO, 0.7¢/1, MgSO,+7H,0
0.7g/L, 1% 5L 9.00g/L, 25 1 ¥R 17.10g/L, ¥) 45 pH6.3,
WRE27.1°Co P A R 387 18 209 6.50¢/ L, 55 Jy T2 To0il
{EAH LG, AHXT R ZE A 1% LAY o X 3R BH W Y. (VA FPL 6
PRI E1 YR FR T DA R 3 F000 S B 1) R 58 .
3 &#Fit

Ay BRI T Bl 55 R IR Bk 20 e A PP 4%
AP SR i TR AR R 7 R TR BT, SR ) SV TSI 56
BT Iy vERS RIS IR AL AT T Ak, i 1T Plaekett—
Burman 5 v M 5 Wi i Ho 5 o B 58 5% 5 G b i et
TR B RE T RN A R = AT 5L, CCDSESR
TSI T 4RI AL, o e 2545 S R S B R e H
T2 IR e A B IR B A RN % TR 4 A - R B 60g/LL,
KH,PO, 0.7g/L, MgSO,*7H,0 0.7g/L, i1} 9.00g/L.,
HEEME17.10g/L, ¥1UEpH6.30, IR E27.1°C. EUUIL 4
PR, B R E = 10k $6.50g/L, LUARAL AT #E i T 12
o 55 1E B AKF A B (2.05g/LMD , it T 24%
%2 M E AN ALK (8.57g/112D ikHg — BEi 2. {H
A2, AN GTIL B B R R S T AN TR 21d, 1 [E Ak
B ELAL K 75 2 A E30d, IR I A 57 e 3% 1 2B 7
ORI 2 BAT MBI .

&k

[1] Ng TB, Wang HX. Pharmacological actions of Cordyceps, a
prized folk medicine[J]. J Pharm Pharmacol,2005,57(12):
1509-1519.

[2] Paterson RRM. Cordyceps —A traditional Chinese medicine
and another fungal therapeutic biofactory? [J]. Phytochemistry,
2008,69(7): 1469-1495.

[3] AR, Apticds A 3%, 45, REWF AN ERAFT LI
JE[)). 2 A3 ,2012(6):16-18.

[4] Eam. "(Rish ERSGMRERFESZIHML[] T
A& IL,2011,45(2):23-26.

[5] Das SK,Masuda M, Hatashita M, Sakurai A, et al. Optimization
of culture medium for cordycepin production using Cordyceps
militaris mutant obtained by ion beam irradiation[J]. Process
Biochem,2010,45(1):129-132.

[6] Xie CY,Liu GX,Gu ZX,et al. Effects of culture conditions
on mycelium biomass and intracellular cordycepin production of
Cordyceps militaris in natural medium[J]. Ann Microbiol 2009,
59(2):293-299.

[7] Mao XB, Eksriwong T, Chauvatcharin S,Zhong JJ. Optimization
of carbon source and carbon/nitrogen ratio for cordycepin
production by submerged cultivation of medicinal mushroom
Cordyceps militaris [J]. Process Biochem,?2005,40 (5):1667 -
1672.

(8] M B &%, LA, & Ik, . 0 E R ¥ Henig-56 Bk K BE A
FRFEFZ L[] RAA FR,2010,17(1):80-82.

(9] A tE s, it , R A%, . S R EA B REF A E
AT R[]]. e T kA4 ,2012,33(21):181-183,187.

[10] Haider MA, Pakshirajan K. Screening and optimization of
media constituents for enhancing lipolytic activity by a soil
microorganism using statistically designed experiments[J]. Appl
Biochem Biotechnol,2007,141(2-3):377-390.

[11] 355, BRI, AR A, . LA R AR ERBE G ™ &
FE I L emAL)]. iR F R ,2010,26(3):26-30.

[12] Das SK, Masuda M, Sakurai A, Sakakibara M. Effects of
additives on cordycepin production using a Cordyceps militaris
mutant induced by ion beam irradiation[J]. Afr J Biotechnol,

2009,8(13):3041-3047.

20135 208 245





