5333 45 2 ] w = it £ 5 I W Vol. 33 No.2

2013 44 H Chemistry and Industry of Forest Products Apr. 2013

doi:10.3969/j. issn. 0253-2417.2013.02. 024

EEN PR =& T B HPLC A E 3%

m W, FmET, HEm
viv (1. edR X F RBAFER, & 7 M 510642; 2. Sed R K F AK b,

J &R M 510642)

3
|

ﬁ‘ a W OE: A TEATY y-RATR(GABA) & FHAURMEHEMN ik, ATEAZEN, K
RRRBRGB L EF RN ERAE LA RO ST &k, A BER A AT AN, & S0k 48 &%
BB RAEMBNE SMFEE T, AR KEZMERRX AR, ®BAFEL y =475 211

x+69 037,R* =0.999 8, AnAR BN F H 112 % ~120 % AR IR A T wg/g, ZFH FHRAETRM L REEZH, A THEAF

GABA #9467 sk A2 R &2k,

KW, WA y-RA TR FBRE; SR EE

& 4525 .TQ351.0 XEkFRIZED A XEHS 0253 -2417(2013)02 - 0134 - 05

YANG Yan

Determination of y-Aminobutyric Acid in Leaves of

Santalum album L. by HPLC

YANG Yan', HE Li-ping'?, GAO Xiang-yang'

(1. College of Food Science,South China Agricultural University, Guangzhou 510642, China; 2. Instrumental
Analysis & Research Center,South China Agricultural University, Guangzhou 510642, China)

Abstract: A method was established by reversed-phase high performance liquid chromatography for determining the content of y-
aminobutyric acid (GABA) in leaves of Santalum album L. The sample was pretreated by soxhlet extraction to eliminate the pig-
ments with ether, and then by water extraction and alcohol precipitation to eliminate sugar and protein. GABA was derivatized
with dansyl chloride (Dns-Cl) and isolated by reversed-phase HPLC. GABA was detected quantitatively by HPLC with fluores-
cence detection. Nice linear relationship between peak area and concentration was obtained with the linear regression equation as
y =475 211x +69 037,R* =0.999 8. The recovery of standard addition was in the range of 112% to 120% . The detection limit
of GABA was 7 png/g. The established HPLC method is simple, economic, stable and accurate with good reproducibility. It can
be applied on determination of GABA in leaves of Santalum album L.
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FR R T (GAD) FIFEH F AR IR v #54 GABA, TRE I 2R SR 10 & =, 7T GABA 1Y & 448
PERIRAGSRIE , AW 0T GABA (K Jr vkl HIF & A  GABA )& 858 B8 Heml, H
HTEE AT GABA B2 A K 7 36 b (k™) SRR AWk RO AH (B33 2 (HPLC ) T 4
GIEHR AT T AR PR Z2 052 , #ERT KK (130 min) o A8 B 7 B S8 R FB 2 28 FH )i
A4 H IR LA R L A S AT AR R AT AR SR, HPLC 20 BRI A4 7 vk (H i A v R R
F A IR BT, PRSP BT A - HPLC M AN fE B3 TR b GABA AYAGI
AHFFE R R IR IR R KL BEITRRA SR8 0 TAL B 532, AP SO A A= i), HEmrfis A
A AT AR P IAE 4 °C R R MRS , 2 HPLC 23 8505 LADEGAG I S A6 I | ] FRA5 FRAR (1 25
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1.1 UB5R7

LC—10AD ERCRAR 5L (S ) B2 CAG 48 ( RF-10AXL) ; AXW-8 Temp Controller F 3 48 ; H
Pl XA s HH-1 [E IR /KIS 5 ; 538 2.0 L Eeppendorf Centrifuge 5810, %[ ; MILLIPORE #41i /K AL,
i y-Z I TR (GABA) bRifEN:, IS H Sigma 23 ) ; PG ( Dns—Cl) ; Alfa Aesar; Z i (acetonitrile ) |
gat; BB (CH,0H) (BRIR Z 88 (NaHCO, ) | LFRHN(NaAC) | =S ALSR (AICL, ) (E A LS (KOH) , ¥4 2
GyHTal, R E AR W L T ARG A SR A BRA R AL
1.2 XWAHZE
1.2.1 AgA&etey T2 XF2010 49 H REMMEZ M AT RE—&, BEH40 C TR, X}
2011 4F 7 A REMMEEH LM (55 8 2 12 F i) Mt (—2Epumt) #4753 FhkbHE, 4bHE 1. 3% 40 € F
M AR T 2 B K IS 40 °C T AbBE 3. S K B 80 °C T4, XF 2011 4FE 9 H RAE MIRLE M3k K
it 5 80 °C T4,

1.2.2 H&BWARFE SHRAT 3 b kLR R STy,

1) SRFTHIBE, AICL, 1'% S0 B2 BRIV PE (LR AR PR, PRI 2.5 g BER A A 10 mL Yz
MBSO B0, 5 W, RROTE TG IS DITE 8 R BepR N, K48 P2 OB E 25 % 25 mL, HU 1 mL
FEAARBUR , 23 BIHA 100, 120, 140, 150, 160, 170, 180 wL 112 mol/L AICL, ¥ , A EAARFRAH ] 1
A 80, 60, 40, 30, 20, 10 Al 0 pL AIZEE K, FiRIE T 15 min, A T & B % B OHLHN
12 000 r/min #:.L> 5 min, 28 0. 5 mL _E3EW, 43500 A 300 pl 1 mol/L KOH ¥, E iR H%% 5 min 5,
12 000 t/min #:L> 5 min, B IH I, 340 nm 200 E ROE1E

2) R -RFERGE BB R 250 y— 258 T R B $2 BT ¥ — M /K 3295 R 70 % 2 T4 B
EVT S RIT0 % LEHREL GABA Ji it FAS W AR L BRARBOR P L, T SR T AR B B R

3) KRR CHEI Bk KB
1.2.3 H&# & $2010 49 HREST 40 C M A 0, I #EHL T8 40 08 0 J5 43t fL 4%
0.25 mm ¥ , SR G HERRFREL 0. 25 ¢ MR IR R , H S BEEA T2 [RIREUN €, B 2 R CHEHES 1 2 ik
BIICE R IR, RS 1 RE R RS R, SR G A 10 mL 2K 1% /K, 80 °C /KA T H L
20 min , ¥ FVER Y, TS BCERAE 3 K 3 RIRBURA IR TR U8, AR5 1 SR A B, A
AR T SRR BGE 90 % |, JHCE 4 °C VKA TR, 10 000 1/min R #5010 min K F 35 L7 U
45T ERIRIZE T, A 0.2 mol/L B pH {44 9. 8 8 NaHCO, W E R E 2 mL £,

1.2.4 ARG MEFIFRICGABA FRUES 10 mg FH 0.2 mol/LAY pH {E} 9. 8 ) NaHCO, %%
£ 10 mL, & 4 °C vKFGEERH

1.2.5 #&AT44 B NaHCO, EZMFER 20 wL T 1.5 mL B.0% A 80 wL 0.2 mol/L ) pH
{H4 9.8 ) NaHCO,,100 wlL 20 o/ L FHEESE AT N ERA W, 551 J5 3556 60 °C 7K 60 min, FHANA 50 wL Y
100 g/ L INRFR/K IS , F2 20 I 4R SL38E Y 60 °C 7K 30 min, N FEE 750 WL AR SRR 1 mL, £
0.45 pm JEMEEEUE S VE R EALIE

1.2.6 &#4&4 @i M C18 A (Dikm) (150 mm x4.6 mm,5 um) ; 7 304H A 9 25 mmol/L pH
H5.94 I CTRENE T (53 % IENEE,10 % L) 5 sIAH B i O s 5O6AG I, & 5 340 nm, Uk
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WA 510 nm; FiE#E A 1 mL/min AE7R 4 40 °C 36k 10 pL, DIASFEIEC A A-BOARF %0 100 % 10 %
71.4 % :28.6 % ,10 % :90 % ,10 % :90 % , 100 % :0 % ) A TR LR, B[R] 435314 0., 25, 30, 35, 40 min,,

2 GRS

2.1 HSTAEGFEIHERALRS
BRI T 2 o mbees, FHIE, e s e Ay 5

U WU AICL SMBIYETT T ERME RIS A A S Ak o —

WM OIS0, 7E 340 nm FHEATEAMNGE, RBURE S I0E T '

SRS 1L 1) | T SCRRL 15 ] 76 B Py Bk B EE I g il

SN /N T 0.5, 42 W5 JH SCHR A By 2 | TE A5 30

Hiy 2 S T 8,2 0T TR T R I o 8 22

J e, T LR U B )y 8 41 T 32 AL I o A :
TR - RHE I €0 22 1 J7 6, AR 2 BE A U B 2 0 W00 10 M0 160 D

AR H R, A s B HLINE o RAS T4 53] GABA YU {0 HAAICINEEB 1.

INARBNE AR, RPH P EER JUHREME SR B R L % H1 XBERRIK

FEANHAE 48T GABA M908, Fig.1 The tests of eliminating pigments
T 2R IR IR B 25 (0 3R | T KSR BT RR R A A

JoT R FUAL 5 2 0 R S AT A, AT RO RE U VR T A B SR 0, LN GE AR AS T X GABA R

UF IR ST N 2 (o) B . RER A SLHUAL B, e bR LA rh K E R B2 Ak
TR E W, PRUE T RS RS E 1A 3
2.2 HPLC FiEREL

KA 1202 1Ak BT A B 5 VA AR RE S OF AT AT AR S B LI E DN RATR LA 5 TH R ST Y
HPLC J7rik#- AT M
2.2.1 Arofwsk BU1.2.5 BATAEJR A GABA JREWIE 5N 2. 4.6, 10, 20 mg/L BIPRAER 45
10 pL FEFE 4% FRERE S AFIE , S GABA FRifEdh 19 G35 E WK 2 (b) frzs . LA AR AR E A A
AT AR AR B R R AR bR 2 AT B AR M 2 L IRE 5 B y =475 211x +69 037 ,R* =0.999 8, K H
i Rrss AN
2.2.2 WEELSETEMARE BEHIRI GABA BESATAE AR, K SR 10 WL, L ERE 5 Yk,
FE GABA AYUETHIFR 4390 R 437 753, 440 903, 436 900 , 441 000, 440 950, 35575 31| H 06 1 FH A b v D
Z2(RSD) 1 0.46 % (n =5) 45 R Wos M ik iR % 1 R4

W] —HFE & S 0y, #il 4 GABA AT ARV WL, 4 il itk ®1 BEMIRER
¥, GABA W £ 4351 S~ 440 903 | 437 790 , 440 700 . Table 1 Results of stability tests
437 050, 440 030 , HAH/ME R RSD(n =5)/70.40 % , i e 1 RSD/%
EAE S TN [ RZN NI N =Ry s O e o 3;5"‘*3"179
2.2.3 AREMWEFE WFEAERIEER L 1.2.6 TR ih 35 624
TS ERT A R NV G 0, 4, 8,12, 18, 24 h i H 8 h 354 785 0.94
AT, GABA WETRI AR RSD(n =5) 7 0.94 % ; Hja] ~ intra-day 12h 349 580
TR PSR A P 5 — W, 05 3 9K, GABA S ff o e
BU RSD(n=5) 0 4.23 % . FWI 4 C Z&AF Tl 0 week 355379
T/ f O R 1T PR R PE BLEF, Bt 0 e w5273 4
SN 4 °C A 14 d S5 R 1, 2 week 386 450

2.2.4  EDRERIER AR TR M E GABA & AR R oINS A % B GABA, GABA 2
B A A SRR 4B TR InAR DGR 255 3% 2, ISR 108 % ~116 % ,RSD 93.50 % (n =
3) o I MR BE AR AR AR i rR S A [RT BE K P PR T, TS s 43900 0.5, 1 1 2 g, FE A
o BT A Ak B 0R R 0 R A AT, 1 R R S P R ARG R TR bR R g LR 3, IR R
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112 % ~120 % , BR=ZFFESIARER 1 pg B80T 2 A P47, BISCRS5080 119.7 % F1 120 % , R
P A P I3 i s A Rt — B 0FE . A 3 AR MR LUV TSR R, S (IRAS I BR T35 7 e/ g, WIS
Bro7 ik R =, Bl AR I GABA B ARl
R2 AU EK X
Table 2 The recovery tests that GABA was added to the samples of leaves of Santalum album L.
before extraction(n =3)

PR g IAGRREY /mg  BEEROT GABA/ (mgeg™!) S GABA Fht/ (mgeg ™) HUMMBRFMR % o0
quality adding quality of GABA GABA content of samples measuring content of GABA recovery .
0.25 0.06 0.2411 0.5271 116 3.50
0.25 0.06 0.2411 0.5012 108
0.25 0.06 0.2411 0.5124 113
2.3 fEEMH GABA BJUE x3 EMREKRRIRE
¥ RS J7 1 % 48 A - op Table 3 The recovery tests that GABA was added to extractive
GABA & &M E, 458 0 of leaves of Santalum album L. (n =3)
4, PERD R R (mge L) BERRIARRY (mg- 1) WARME/ (mg-17") IR/ %
*E % ’MK qu GABA & FH PN samples  original concentration  adding concentration of GABA results recovery
1 0.62 0.5 1.22 120
55 Tigs A M ¥E T S _
HMZe GAD BURTTAK . Tsus 2 0.62 1 1.82 120
hida Fl Murai' " #f38 TZ&0 5 0.62 2 2.86 12

GAD B fid it N 40 °C ., 1§

Je— M AE YIS A R A AL DI REM A I B, B S e AR WA S A A BRI, &
FUBAS P A9 ATV B 1 R P BE i A Pl e (o 1l 5 4 3t O Ik ) W BRI PR e ) 2
WA IR B M RS, WIFR 7 [ AR HEB VR T RE RN s s B e 4 2 1 S 8 MR ATt
M pli Al e e e i . MBIFSE (3R 4) WAl LU | o B A it v GAD JR3G fPE T s 7E 40 °C T
BRAER T GAD W6 P B Sl T s 5 O KA BAR LL , A 40 °C AR R TR AR
PO B B A @R AL GABA i GABA F 5381 T 0. 29 me/ g, 3 A B B4 Al $OT & h
& GABA fR{EEZSAYTEGE

x4 AE/EBEENF GABA FENELER
Table 4 The GABA result of leaves of Santalum album L. by different processing

TR L U A A T GABA M55 (mg-g )
time samples of leaves of Santalum album L. content of GABA

2011 4£7 H TR 1 ) - young leaves 0.40

July,2011 40 TR dried at 40 °C ZN old leaves 0.10

2011 4F7 H T K5 40 °C T I young leaves 0.11

July,2011 dried at 40 °C after microwave treatment £ old leaves 0.077
2011 4E7 H T K )5 80 °C T I young leaves 0.063
July,2011 dried at 80 °C after microwave treatment ZW old leaves 0.058
2011 4F 9 H T K5 80 °C Tk I young leaves 0.064
September,2011 dried at 80 °C after microwave treatment £t old leaves 0.052

[FIE A 4 ATLUE ) 7ERK AN R A 60 R i RO A 22 i AN B GABA B & B 22 5 AR

K 2(a) 2 RV EITEIE b 7 4 mg/L GABA Frif il BT ¢ S99 1.2.2 WEJ7 % 3) AL BRS AT
A BRI N 2 T 2R FR P SR (3R PR SR B T 2K B Ml S A 19 o A Tt Ak B 7 3% | e
RCEBRT I, FRAHE AL GABA B R4 8

DA ERFFEZE AR A i 3R B (3 P S T B 22, R B B € 3R T vk AN TR 2
TERCR , MR R FRPE ISR (R P AR SR B0 R B MR (1 B i TiAR B 3k e sk 5 B T IR
R AAL S AT T AT, i ZRAF XA A T GABA Y K47 A R 2R 70 B Al vy R EFR AN E , GABA Y
H R TE] 2450 22 min , BEIEAE S W5 PH IR SR BT A= 25 A0BOMT (35 0% I 5 K R 2L 2R i) GABA 7
i, IR )RR S 32 min , ASBIFSEEESL 907 125 U 2 2 BT 1] 0 R L
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3.1 E#ST TORHRKIEEBREER KIREEETT LR EE A5 A UL B 7, AP SR i A= 55, )
FH R B8R RS HEA T 04T, BEERR DU R A i b y— 2 3E TR (GABA) I & &,

3.2 HEFMM S A S ERBREE(GAD) ,7E 40 °C &4 T, Al N IRA &R 1L}y GABA , R IIAE
M EAA &5 GABA 3 71, ARJ5IETE 0~20 mg/L U N A RIS R (R? =0.999 8) ; i ARG 2
BER L H T AR FRAE IR 2% RSD N 0.46 % (n =5) ; FESH B9 MRS, HIE AU RSD(n =5) K
0.40 % ;K IBR N 7 we/g; B EE K 108 % ~116 % ,RSD 4 3.50 % (n =3) ; J5 ks [l %
112 % ~120 % ; F2 A i3 vk R (T8 A 2 B v, ELA U 00 o i I 45 SR v ] 5, R
FEW . AT EE T A A GABA = AN, e 7 9 38 FT g FH T A=A ORE & TR
GABA FUKGIN K2 GAD BETS B9 E .
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