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AE fH 4 Wk 32.7. 33.2. 31.2. 32.0 A
33.5 mV. MU ARAEMZE (RSD) N 2.9%. it
WA 2 T I R
2.7 HEEMRMEME

RIS R, 4 8.6x 107> mol/L ) TG ¥
WA GE 2 T B, 42 25 J5 V& 4T v A )
e, MXHRZEARKT £5% 0, FHIW R o vr i
(mg) 705 24: W (1.800), KZE (600), K
A5 (1330), D. L-52% F (1310), NaCl
(58.5), CaCl, (27.8), il (126).
2.8 REMFERSE®

M AR 5 fm, =\ pH 8.5 [1] Tris HCI
GerhRUR, T 4 CORAR P ORAF. BB — s I )
AL pPERE, 25 d S SEmRPE RS A AR

3 HMmPHBZREAIENE

A SCHRIE 1R H b = 1R A S A LA A A B,
{EH(E, PUT Rk ds il T BRAT AL 2
TR I L B RN B 520 H TP R L
I FHAZ AL A% 0 5 T N R It 37 ob g H i = e
i, [ I3 SCHR [ 4] 3R AT X HE S50 RURE S 0 A
P, 455 W% 2.

£2 HRAPHHSHEIENEER

FE i Bl f RSDI% JCER[4) B P %

{mmol- L~ /mmol- L~ "

NI 1% 0.645 4.6 0.779 98.3

ML 2% 0.473 5.4 0.573 96. 5

I 1y 0.220 5.6 110.3

fReiliii 2% 0.230 3.6 98. 3
i on= 4.

EMFESE ML ER

Prog. Biochem. Biophys. 1999; 26 (2)

2 % X W

1 Tkuhiro M, Sadao H, Ryo F. et al. Error detection of high concen-
trations of endogenous free glycerol in determination of serum
triglyceride with the TBA-80S automated discrete analyzer. Clin
Chem, 1992, 38 (7): 1376~ 1377

2 Keith N F, Sandy M H. Do enzymatic analyses of serum triglyc
erides really need blanking for free glycerol. Clin chem, 1991, 37
(7): 1301

3 Elin R J, Ruddel M, McClean S. The variability of the glycerol
coneentration in human serum. Clin Chem, 1983, 29 (6): 1174

4 LB PR st KRB IR (Zha Z Y.
Practical Medical Laboratory Sciences. Beijing: People s Military

Surgeon Press), 1992, 300~ 301

Preparation of Triglyceride Enzyme Sensor and Its
Application. WANG Yong-Sheng, LI GurRong,
LU Chang-Yin, WAN Zai Yang, LIU Chuar Xiang
( Hengyang Medical College, Hengyang 421001,
China) .

Abstract A triglyceride enzyme sensor has been pre-
pared by immobilizing lipase on pH glass electrode.
The immobilized methods of lipase and the response
characteristics of the sensor were studied. The linear
range of detection is 3.09x 10” °~ 1.91x 10™* mol/ L
for triglyceride with a slope of 32.7 mV/pC in the
pH 8.5 TrisHCl buffer solution at 37°C. The
response time is 5~ 10 min. The sensor is relatively
stable for 25 days. The sensor has been applied to the
determination of triglyceride in serum with
satisfactory results.
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(R E S HOR R, B 310027)

WE KA HPLC ARG T EEBEE MM G4 0F PR B8 b R e, g5l Mo sk s,
FT A e A R AR B8, M A ek 9 AT R T S R R L. B 32°C, 10 000 Ix,  18% &R B S 1 4 e 5
SRR GRS (2.593 mg/ L), 25°C, HMOLEGS, 24% ERJEBLR PN 5 BAE SRR 2 (0.630 mg/L); i
A A A 2 BB B AS ) 30 4 R AN [R], 25 ¢, BRI, 249% #hEE, K5 9% 30 d W 34 e o e R 1A A
2 AP SRR, 32°C, 10 000 Ix, 18% #h % K537 30 d I 314 S o S M A B — o S dg ks L [0 I3 4% A A [7)
I ) S Ay AR R AN ). E 18% ERJE, 25°C, 10 000 Ix JEME&PE R, o d I # 4Rk, 8d, 19d 404l
I A Rz b A R 2 P S A, 34 B 4 5 o S b A R — o e e

T ARG (39370360), HFTLAT HARFIEIE AR BT (393208) .
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KEIA BWE MR, SRRk PROBUR, RRGHEAR 6

FRaES Q2251

B b E SRR, IF
BEARY GOV T I6) s B 2 AN B2 64l X BG4k
J e T i G 28 o G R A A ok P O i e R
ML # (Dunaliella salina) AT 3P AF] A=K 1)
M (R &) F, HMIBLZEAEE A BLRIE
ST N EARMBRC . LR A
VIR, 25k PUASBY BE A5 1 B B 3 B
#. BWAE N ES RS T A R R R
W, EERR\EFEML ZE (Phytoene) B EfEIX 2
W, FEBHJG ) 25 R0 S IR AR AE T B BOAS e A e )
W B N ERAVFEZ R TR, (R4
b, AT B IR 2 R B EE AT 9 AN LB R,
P ERTAT 272 Fpw R AR, (H T RE IR LA AE
M, AN 4 ANAZBLRS X, 53T 20 Fh
JiAi. Zecheisterd > 75 1962 44y My F4RIE T 12 b
NG A, fERE T, ARG R B DR
A SRR L AR S M AR IR Ao B 9% b &
T e ) A B 2 K2 ) A 9 AR 2 W AR s 1) B
B, DT BRI B e B R AU A, AT
R M TN AET . R L X A A R
2, WThoksE.  PRIEER R AT R R 44 1 11
SENER) S IR U w N NS NN
1 MB5FE%

1.1 SRIe#rR

FE G A2 ¥ ( Dunaliella salina Teodoresce,
AR AR ) o E R B ST AT T SR .
1.2 FENRESIRF

Waters = 20BAH (418% 7 BT 248 (HPLC) . Shi
madzu UV-240 Z4h 0] W20 066 % F . OLYMPUS
HEE WAEE - R-201 R 725 K &% - EMTAE (1 em x
20 em) . PHFEEE . - 20 CIRIRVKAT A TEH 1 B
Hah 4% (HWX-832B A!) . H il &k 3 24k K & v 3%
T, YNZ- 1550 i %UHESE. B- w13 D ZJARFE (4l
>97%), 1IECHE . “H TLE . =H P EEEFL N 5
Hréd.

IR AT 15% NaClswih & 1
HlgtF: N (27x10°g), P (6.2 x 10 °g), K
(7.7x 100%g), C (142.9x 107 % g), Fe(0.5 x
107 %g), B(0.1x10"%g),Zn(0.02x 10" %g), Mo
(0.21x 107 %g), Cu(0.02x 10" °g), Co(0.004 x
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10" %), Mn(0.01x 10" °g), pH % 7.5.
1.3 EHBEAKRMNEBEMNIE KM

SEUGAE T — HIR B KR, RS h: 45 em
(K) x25em (%) x27 em (&), B HKEE 2
% H B L AR — 32, /DR A A D
SR, KR B %A 15 SCPAEHESIR 40 W
HYGAT A 24 2100 W RE 22 4T, 3 AR 1R
P FDETLEOEI A 3000 Ix. OGR4
KA 650 10 000 Ix. JH A & 7 B [ 3)
RIS (HWX-832B ) XF CJ10-10 B A8 i £ fioh 24
MEAT 45 tHI 00T A T k. T 4 I T AT 6 U8,
A F) H B 6 R R R .

SGHEE s IR E —SEAMIE, Az
A AR A NS TS,

WpiB gt GERECER, W . R = N
b= 7S

Jea: R, |N AR (LLRRIFKE R
J): 10 000 Ix 5,

W AREEE, 257C; 327TC.

RRE ZANKRIE, 18%, 21%, 24%.

1.4 B#AE MERAERFANZER

HUHEH 70 ml, LA 4 000 v/ min #5405 min, M
A 80% A 20 ml BSSEE I8 B o i kb, A
85, Wb 2, RO 250 L2 AR R EUK
W\ 250 ml =it % b3k 5 i P A SR
—, FIFEERPE. NIE CbE 40 ml BH4T A
HL. 75 30~ 35 CoK¥h e 26 T ACHURTS).

1.5 B#%F MRS

M ARG EEF AN L 1 ml B
WRIG EAE (1 em x 20 em). 2 PE4ALE (100
~ 200 H) KEEEM. A &0 BEBE B,
4 ml/ min, T B FESEWB R, e
DR PR, WCEREMIFE RS 10 ml. DR
i Shimadzu U V-240 24075 5656 TH A 300~
700nm [FI I (B 1).

MAEREE UV-Vis 6% B H: 1E 540~ 700nm Bt
To e e, ] A A TR, AE 454 nm ~
480 nm B A7 B Wk IR W i e, B g O W i U A
454 nm A1 480 nm, % 2 nm, {F 339.7 nm A7
/NS, XU B BRI B IR D R IRA, 4
4 B ORI 5 4 4471
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Sy, WEE Sfli= 60: 40 (V/V), WiE A1 ml/ min,
Ok A 250 % 4. 6C1kE (Nucleosi 7 um).

e 2a & B-H2 b FZbRUERE S HPLC &%, 1
O R FIE, o WERT X 3.515 min, b U§ RT
H43.724 min, ¢ WERT 4 4.472 min, =IEN B
1% N R SR, d W RT 9 5.280 min, W
4 SR .

[ 2b AR B B3 b & HPLC EE, 3
] & RT 24 3. 643 min, 2 & RT 4 4. 504 min,
S B 2a ) b W, e WESEAT, UEEH ERER B
FhEPTAH 2 B WAk, 3 W RT A
0 - - 5.199 minty d Wi, ek BT ME. K

000 -0 00 g S GRS 3 RS, AR
Bl 1 5% 6% MK UV Vis RUKIE (300~ 700 nm) PR 2 Fof M S 4

2 HR5ITE
1.6 B#EF NE HPLC 4R
RS Waters HPLC S 0T RGEHEAT 4007, shas 21 FREMT H8HE MRSBEHIRR

1.000 T

7% (method 04) JEfE, dp/MEHIA 100, PEli 51T #h I AR TRAC R LN 18%, 21%, 24% H]
) SRR, BT 25 C (BWiRE 1~ 270), H
(a) SOLHS &, B9 9% 30 d, AT HPLC 7301,

SRIG ORI 2 10 000 1x, RIFHEESE 32C (4
W2 1~ 2°C) 538 10 d FEkAT HPLC 20 #7, 4
HEFEIE 3 FIE 4.

M 3 AT, A R S R R B R e 25 ¢,
AR T, Bl SR M3 3 hn,  bia X
ORI 43 S 1 R F) 10 000 Ix A1 32 CRY,
P Wk ARk, 18% hE b R 4 i A
(2.596 mg/L) > 24% &S (0.950 mg/L) >
21% #JEF (0.031 mg/L), i H. 18% &5/ fL 2
A S A AT 1 2 AR

(b)
0

[3%]
o

[38]
h

W% P RERAFAE R/ L

' ' ' ' 0.2
0.00 5.00 0.00 5.00
t/man t /roin 0.1 F v -
B2 p#ENEHPLCEE T, T
e e e _ N 0 8 > >
(a) B-WAS MERRUMERES. 0 WA o b, o BWIE e
MM SRR d: B M1 D RS (b) B _ 1:
BHIE M. 0 WO 1. 20 BHIE N RN SR B3 SRAFMERRE
—: 32°C, 10000 Ix Jtai; - - - 25°¢C, ALY

3 BEIE b ER RS
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ME 4TI, fE25¢C, HRGHKMT, 24%
I SR R (0. 630 mg/L) > 18% /%
H(0.345 mg/L) > 21% RS (0.018 mg/ L),
Bnyess, W (10 000 1k, 32°C) JE, ASFTm
A FHARIE. W B 18% 2%, (0.337 mg/L
~0.354 mg/ L) R RIS, 24% EHEH (0.086
mg/L—~0.038 mg/L), 21% #h/%+ (0.210 mg/L
-0.018 mg/ L) 5 Rtk

0
:E 0.6
i 0.5
&1
= 0.4}
=
% 0.3
=
W 0.2
-
£
= 0.1
o,

0 L L '

18 21 24
ThEE /%
B4 IRXFHEIREE

——: 32T, 10000 1x; - — —: 25°C, [I8RoGMG).

SRR DI AR AT R T A B S R A
R, e 45 0 ook 55 4 F 1 e 0 1 1 AR
BerrAmotz (1988 ﬂ"-)ld'l WARE: oo, BiY
InEE 5 ok A i A4 5 3 9 R 4 R X2 T 1
PER R AU, X5 BAT S AR
2.2 IR BB T ZERE R BB KM AR

(EERIE R 24%, Jess ARG, WE 25 C%
R, Hig530 d )54 HPLC K, 153 3 #0554
& (P& 5a): 7EERE R 18%, HE3EA 10 000 I, ¥k
25 CA&MF R, HiFE 34 d 54 HPLC K, 733
2R SRR (B 5by. BTLL, AS[RDBRE 40 T B 9R
) 3 BEAR R ) S AR AP AR ). )l [ 46 550 79 )
HEA R Y N EA 6 Fmiutk.

2.3 insX FA KRS A [E B (8] ) A [F]

TEERIE R 18% , ¥ 25°C, JeiE 10 000 Ix 4
P, ANFEEEFREE A, S R R R R AR
. 20 d 242 FEk 8d 19 d i,
SR =R SR A, B 34 d SLIIH 2 R S 44
(Kl 6).

O TT WL: W S M AR R Rk B AR, A
(7] 4 ol AL 4 P T 7 B0 AN ) 11 S A 4.

AT ICIRIN, FRATIA D e SR R
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SRR, S A A AL L A i S ) R B A
SHUOT 3L R A I S A A S i LA
Zechmeister 17 1H: B3 b7 ORI M AR
PV 7 o EEAE AR i 0 e B AT TR 2 AL
WO AR ).

0
(a) (b)
3
23 2
1
0.00 5.00 0.00 5.00
t /mun t /min

B 5 FTRMEBEHTHEFMAE NEA HPLC Bi%
(a) #HEEN 24%, Juow ok ARG, WEE 25°C, H59E 30 d,
(b) #hJEM18% , Jei 2k 10 0001k, i FE 25 C, H59E 34 d;

0: WA, 1, 2: WX, 3. 4Rl Rk

JL ; AJ“

5.00 0.00

0.00 5.00 0.00 5.00 0.00 5.00

0d &d 194 34 d

El 6 #HEMBFHTEEFAE-HE MRRRER
1, 2: MRk 3. A RoaUriik.

B bR ARR RV R, ik
AVFZ A U ik — DR 5E.
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Using HPLC to Investagate the Dynamic Rule of
Accumulating B Carotene Isomers in Dunaliella
salina Under the Special Stress Conditions. WANG
Yong, QIAN KarXian ( Department of Biological
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Sciences and Technology, Zhejiang University,
Hangzhou 310027, China).
Abstract

chromatography (HPLC) was used to analyse the

The method of hight performance liquid

dynamic rule about accumulating B-carotene isomers
in Dunaliella salina under the special stress condr
tions. The results show: 1.The strength of stress
conditions is advantageous to accumulate trans-
isomer, otherwise, decreasing the stress conditions
advantage to accumulat cis-isomers. For example,
under the conditions of 32°C with light intensity
10 000 Ix, 18% ,

isomeris most ( 2.593 mg/L), but the cis-isomers

salinity the amount of trans-

amount is most (0. 630 mg/L) under 25°C, indoor
2.The kind and

amount of cis-ismoers are different when the stress

nature light and salinity 24%.
conditions are changed. After being cultured 30

days, trans-isomer and two cis-isomers were

obtained under 25°C, indoor nature light salinity
24% , but only trans-isomer and one cis-isomer were
obtained, when 32°C with 10 000 Ix light intensity
and salinity 18%.

tions is the same, it is different of the isomers kind

3. Eventhongh the stress condr

and amount only when culturing time is changed.
For example: under the conditions of 25 °C 10 000 Ix,
18% salinity, only trans-isomer was found before
culturing, after 8 days and 19 days, trans-isomer
and two cis-isomer, after 34 days, trans-isomer and
one cis-isomer were found.

B-carotene isomer,

Key words

high performance

liquid chromatography (HPLC), B-carotene

i EARAT 5 ps3 BARKER TR
BT

(CilSk Ko BE o B Ak Bor 4, sk 515031)

WE ORFE BOS 8 AN, 401 EB AN, LU A0 B8 i A0 R Bk Ak Al e, ar sk AR LCLs B TLCL 40 i £k
AT wit PsyBEIA () LCLs £ DNA 54405 1) —— e Ak BE G A KS Hy ps53 8, 8 PEJS, LCLs B HI i i) ZE &

A AETT W R . pS3 EIE KT - DNA HL ik i)

BBRRAF s 5 mt Py D (10 K 0 987 200 JH0 76 M1 Ak 350 i ]

Rt S BEMT pS3 &, LML BE G, AIMUAF TR Y pS3 BRI B B, ax gy YL I 5k 4n e
DNA i) . #0F wt pS3 SR EIRZIA © 48110 wt p53 H I L AEHET DNA S 440 i .
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