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Extraction and determination of L-citrulline in the lateral bud of saffron
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Abstract; L-citrulline in the lateral bud of saffron was quantitatively analyzed for the first time and the
extraction method was optimized. After ultrasonic extraction, the samples were derived with 2, 4-dini-
trofluorobenzene (FDNB) and analyzed by Ultra High Performance Liquid Chromatography. The results
showed that a good linear relationship was obtained for L-citrulline in the concentration range of 0. 98~
62. 50 pg/ml with R*= 0. 9998, the detection limit of L~ citrulline was 0. 2440ng/mL(S/N=3), and the
average recovery was 101.15% ( n=6, RSD=1.00% ). After the extraction method was optimized, the
content of L-citrulline in the lateral bud of saffron was determined to be about 26. 69 mg/g.

Keywords: Lateral bud; L-citrulline; Ultra-high performance liquid chromatography; Extraction; Con-

tent determination

1 8 = AL TEA IR S ks B o RA Y E”
= ZFRARTE AR R R e A K R . 2

WRLTAE (Crocus sativus L.) XA VGLIAE  FK LT 350kg fE#% . 1500kg M-F2 DL K R 4. & A BF

6, RS RPFLAIR ZH A BREERRIANY . . SRV LR Y AE b AL DU Pl 3t
sk Bl DIORERVE N 2568 B Rt s e kb g T o I BRI S T R B I RCR. 53 Ah AT A
FAML AR Tkg Sk T BRI 150000 2646, M W&H £ & R IER PR BARE=sk&

Wi HHEE: 2017-12-05

ELTE: U4 B S 5000 2 TRl 4 (2016 XL2002) 5 P21 AE RS Ab2E Pl A R 45 (HS20100601106684)
TEBR A 21992 Lo MR BE TS W 0F A, BB RAR =K. E-mail : 2522308792@qq. com
BiIEE: A5, E-mail: baijie@scu. edu. cn



1298 v K FRCH KA F O

®
a1
ol
%

Hh ] P 1 R B R S T 24 I R S
i U AH S AS T 22

L- WA BR (L-citrulline) F R PG R & B, 2
MR AESE A B 5 R 2 AR IR R IEER Y — A
TP RS, HA R 5 R ) AR i
PEER  ORAPLO MAE B, 32 i g A ik L B
SFEIEAEAD. LNE R A RE N E BBy b
S50, R DAAE JH 0 R g 3 PN 3 5 B 2 i R e kT
K TZAFTE TR R O R AE R k4l
BB —E SRR LRERY . 255050
XF 195 4 A% (AP IR 5T 5% 5 1) R =R % fE kAT
WE 5 R R IR & 5y 0. 49~2. 55 mg/g.
Rimando &% AS [vl R 7 IR PR RIZR B v R
MR AT E A R R R B E 5 5 1. 00~
3.50 mg/g, 1" 7. 90~28. 50 mg/g; R Bz i 7 % it
0. 80~1. 50 mg/g, T-EE&H 15. 60~29. 40 mg/g.

HY TR LT AL R 25 27 A 4 25 52 Wi R AF BRZE 11
K/NFAJBT s BRI AR 7 b 24 o 00 2 8 o 3ok =5
R LT AGAN ZE Ak 0 50 i 4 25 3 s AN S
TSGR T] A AR B IR A RIR 2. H Rk
R ILFLELAEM ZF A LR R (1 408, A58 %)
FECLLAE M 25 v LI 10 42 I vk 3R AT AR I 1)
JH R v AR AT €335 A 7 0 B A B s R i R £ L AR )
PN 2 0 TR R SR R 2 AR .

2 MBREFE

2.1 #

FELTAEM 2E (K 10~15cm) F 2016 4E K& 2017
AR T2 B, 50 CHET S 4e S AR ML
i, 3 40 B G —20 CUKAR R-AE 25 . X B LR
TR (AR 99%0) , T&K H R BB s A H 2 1
Jg a2 (Fisher Scientific s USA) ;2. 4- 5 5L
Z(FDNB) B2 8 (Na, COy) L IR (FA) L $h iR 14
Ry R el CRER RN AL TR s K AR 4lioK.
2.2 X 25

B E SO AL CUPLC) , e 45 — 4 45 [ 4]
K g8 (PDA) (£ [E Waters 23 1)) s KH-300DB %I
Bds #8  W ve s s Mettler-Toledo 4347 K5 5418
RIBE AL (FEE Eppendorf 22 &]) ; RM-220 4l 7K 4%
OBLER TR RE A D
2.3 SthAE
2.3.1 UPLC &4 &84  kinetex (CI8,
150X 2. 1 mm, 1. 7 pm), B B Yk 2% 14 % F 82
P K K Sk 360 nm; LA 0. 50 mL/

min; #Ei 35 C L PEAE R 1l

2.3.2 REBGHeFE KBIRIBGAN pHORE
TSR IR A Sy s ma R 2L A LR R 5 5 4 F
Bragbr . 76 pH SRR RS B8 B0 T » 25 2800 B2
X LIV FR B8 B 55 4t 79 5% ). 7 B2 BR) 1% 3 B2 0
PRIURE AN B 1 50T - % %€ pH X LN R &
I, ESRIBGRNR B pH AN RO T, B A4
SRt T LN 25 12 Y 52

2.3.3 BRXSmii ey R & BRI ZERE SO, 15g,
FA 1. 50 mL 7K (pH=4), 20 C #&75 30 min 5
12000 r/min B.0>» 5 min, B 100 L HA 100
pL Na, CO; (pH=9) J% 100 pL. 0. 10% ) FDNB,
60 CESG/AK I 1 /N EAT AT A2 A 700 L 0.
40%FA & 11 2 i 12000 r/min 8.0 5 min, B[
PG R 100 4% .44 0. 22 pm ALK S UPLC
51 HT.

2.3.4 AR SRZERGE S PRI LN R X IR
anid i K 4 0. 25 mg/mL 1Y L-JRZ4 R Xf
WESHVA W ¥ 2. 3. 3 5 AT AT A AR R B A
62.50,31.25,15. 62,7. 81,3. 90, 1. 95,0. 97 pg/mlL
1) LTRGBS AT A T

3 #R59H

3.1 REEMHSH
311 BEMNKNARESZWH A HE 1
S0 BRI BE X L2 R B R R M 3K B
B S N R AW R A0 C e T
Fa s, FIHTE 20 C LT SR IBUSCR A4
3.1.2 pHsPR&ABAEw#Hw MK 1(bHA]
PV pH 2 4 B SRR 4T
3.1.3 RIAF ARNRBRAETH Y ALK
7 # B E 43 3~ Smin., 10min, 20min, 40min
DL K 60min BfJINE IR & 2, 1K 1 (o) n] LU H Bl
5 B fa) 38 i, SN R 75 e 2 b, 40min J5#4 T
FGE. L7 N BR ARSI () Jl A B RE VRIS E
ARSI G I B[] 2 30min.
3.2 KMXRMER

I A8 e 255 A €0 T A SO 7 AV T P LR
R TR A P 2), LN R 0 £ B R o5
GALR S 2 3100, LA TR AL W R4 - Y (B M 9\
AT DL L ISR X Rt v B Sl A e, 22 SR
FRbRiE £ : LN R AE 0. 98~62. 50 pg/mL
BINERFEMERR (B 3D, HEIH RNy
= 8.8567x — 2.4799(R*=0. 9998) . 3 LA{Z M 1



% 64 S BB F BTN B F LNRER 89 SR G 1299
40 20 3.
%5304 5154 B 4]
g 2 2 30
E 204 :E; 10 E 254
& i E
O 101 S 54 5 204
0 T T T J 0 T ] 15 T T T J
0 20 40 60 80 2 4 6 8 10 0 20 40 60 80
Temperature (C) pH Time(min)
(A (B ©

B 1 BEA) . .pHMB) 8 & (O3 )RR A2 8% h
Fig. 1 The effect of temperature(A),pH(B),time(C) on citrulline content
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Fig. 2 UPLC chromatogram of the lateral bud of saffron
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Fig. 3 Standard curve of L-citrulline
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Tab.1 Results of recovery test

S A A Jbr HUEEZIER mpEs RESJEL &S RSD
R (pg/mL) (pg/mL) (pg/mL) (% % %

1 2. 60 2.45 5. 07 100. 60

2 2. 60 2.45 5. 04 99. 63

3 1. 95 3. 68 5. 70 102. 24
101. 15 1. 00

4 1. 95 3. 68 5. 66 100. 76

5 1. 29 4. 90 6. 26 101. 50

6 1. 29 4. 90 6. 30 102. 17
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