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Study on Antidepressant Components of Saffron Based on Spectrum-Effect Correlation Analysis
LI Meng', ZHANG Congen' , ZHANG Qian®, YU Weidong’, CHEN Xi', MA Zhijie' , ZHAO Kuijun'
(1. Dept. of Traditional Chinese Pharmacy, Beijing Friendship Hospital, Capital Medical University,
Beijing 100050, China; 2. Beijing Keyuan Xinhai Pharmaceutical Business Co. , Ltd, Beijing 100160,
China; 3. Shanghai Traditional Chinese Medicine Co. , Ltd, Shanghai 200002, China)

ABSTRACT OBJECTIVE: To screen the antidepressant components of saffron based on spectrum-effect correlation
analysis. METHODS: Liquid chromatography-mass spectrometry ( LC-MS) technology was used to characterize the
chemical components of saffron samples from ten different regions. An in vitro model of depression was established on
PC12 cells injury induced by corticosterone. The survival rate of cell was measured by CCK-8, and the antidepressant
effects of saffron were evaluated. The correlation between effects and components was analyzed by regression analysis.
RESULTS: Five kinds of main components were identified. And the model of PC12 cells injury as carrier was able to
evaluate the antidepressant effect in vitro. Through the simple and multiple regression analysis, crocin- I , crocin- Il
and safranal were closely related to the the antidepressant components of saffron. CONCLUSIONS; Crocin- [ , crocin- II
and safranal may be highly correlated with the antidepressant effect of saffron.
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A ;NV-425-400s Labgard A= #)% 25 NV-5510F CO, 4ifgts37%
ST B 22 Nuaire 2 7 s KQ3200E BB A S5 Ve ge (B LT
AR AR AT FRZA A 5 XS205 B HL T 43 M KF [ 4R -3 A1 2
B P ED) AR T ] s BSA224S-CW L T K- [ 78 £ F i A
FALAS (AR AR H] ] 5 Leica DM 8] A= 1) 1S58 (18 1=
Leica A 7)) ;96 fLANAEREEFEH (3 [E Corning 23 7] ) 5 SpectraMax
M3 FEFRIL ( 3€ B Molecular Device 2% &) ; TC20 41 fg 31 £ 41X
(ZEH Bio-Rad A H])
1.2 ZmE5iH

SCUG TIPS LT A6 25 B 2 L1 2 4 A RS RTHR G (77 i
FERULZE 1), S BB R IS A at A e B X 2 R B
B NS RPHAYI LA Crocus sativus L. 1T HH:3 . RPMI
Medium 1640 basic( 1x) 535 3 ( 25 F Gibeo 24 H]) ; IE 25 1L E
(FBS, 24 HyClone 22 H]) ; 100x T 55 X-4E 5 KIA W (P/S, At
TERMTRHE A BRA F]) s R ZE v R W (PBS, b RIS
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CCK-8 &7 4 ( H A Dojindo Lab 2] ) ; — H 3£ A ( DMSO,
EH Sigma N B2 B ( CORT, 26 [ Sigma NHED
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Tab 1 Origin information of saffron

45 . #t5

1 B I 17102005
2 1 17111002
3 i 17111020
4 w3 17112812
5 T 17101103
6 RN 17102815
7 72 17111004
8 i3 17112803
9 Pl 17102011
10 R 17110102
2 FHiE

2.1 HHHERTE

2.1 1 WRAHFE S R ARE 10 DR FE = 1 PE LT AR 2501 F
A4 100 mg, 739 B F 50 mL 5 €= SR, K& A
75% BT 20 mL, FR 6 T i, BT okoK o S AR 3 30 min
(THEH 150 W B4 Hy 40 Hz) , B FROPR & B, 1] 75%
SN WA B T TR AT a8, 4 CHREfER
2.1.2 4SRRGSR B 10 AR TR = Hh P LT 78 245 B A
4% 100 mg, BYHEG A 75% L BRI 20 mL T vkoK Fh A =
FEUL 30 min( PHFN 150 W, B2y 40 Hz) , i U&, B R T4,
PRI (RESETEAE ) o K PU L0 AE B B ¥ F K o, e B AR
0.2 mg/mL &V (FEIRA 29411 5) , 0. 22 wm A fFLIE
TRBRE 4 ChffEs I

2.2 BERFEEY

2.2.1 {43% %< F: Inertsil ODS-SP C,, & #: (4.6 mm x
150 mm,5 pwm) , 3 SIAEN H EE-7K (5% HEE/95% 7K -95% H i/
5%7K) , B EEBENE (0~ 5 min, 5% B; 5 ~ 10 min, 10% B; 10 ~
20 min,25% B; 20 ~ 25 min, 50% B; 25 ~ 30 min, 80% B; 30 ~
35 min,95%B) ; WH N 1 mL/min; BN 254 nm; RN
40 °C ;#FFERN 10 pl,

2.2.2  JREESA . IS AL E TR, DR R (B T RR R
9120 °C) s BARA LR N 3 200 V, BRI m/z 0 100~
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1 000; T SARFRI &0 10 L/min; THRJE J9 300 °C
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I 2 24 h, Z J5 A CORT 500 pmol/L 4bH 24 h, 555
R CCK-8 ¥EM M An A7l R
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AT 50T
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Fig 1 HPLC fingerprints of ten batches of samples
F2 BFARHMHLERTEE (ESI)
Tab 2 Identification of chemical components of saffron(ESI")
ARG tp/min KNI M+H] Y BSIMeH] T B ppm TR AR

10 24.99 329.173 6 329.17417 -3.34 CyoHy0,  PHATERR
11 28.53 1511113 1511117 =265 CioH 0 JRfERE

3.2 AEFHEIEHLENER

SR FHAS [ 7= AR 7] e 2 Y 21 A6 TAL B PC12 4 24 h ),
JIA CORT 500 pmol/L YEF 24 h, 40 L 47 35 R B W40 A5
e, W3k 4,
3.3 BAAHEFERS SHMEBRAAEEEXE ST EEAS
3.3.1  PULLAE B W A 25300 T AR & A dT . R T
M ST 5245 WS35 2850 =2 8] A AH G, LA A$ 7 i VG 20 7 2430
AR R Y, AVELIAERE S R TR 11 A W BN 1 AR
Bk, —x,, AR SPSS B BB R A T A7 B G A Hr T
S5 WR , PHLTAE N JUA 322 A3 0 R X 0 T R 5 24 58048
A — W IEA N, v, 55 Y BT S0 R AN 0.860
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3 AARBHHULFERDEE(ESI)

Tab 3 Identification of chemical components of saffron ( ESI™)

TR 1/ min MG M-H] PRI MH] Rl M+Cl - FHR A M+C1] B2/ ppm AR aEmEE
5 14.19 - - 365. 136 9 365.137 3 -1.10 C16Ha604 PLAER
8 21.25 975.371 7 975.371'5 — — 2.05 CaaHg,0,4 TLLAEAF- 1
9 22.80 813.3158 813.318 7 — — -3.57 C3gHs40 19 Teets-1
= R RIE A E T
Note: “—" means no adduct ion were detected
*4 WETFEEER(xxs,%,n=3) Alirp BRIEA R Y SHaERE R AR X,—X,, RIS
Tab 4 Survival rate(xzs,%,n=3) R R AR HEIL A 2 X = (x-Mean ) /STD , ¥Fr b 5 725
o = kL BEEL ORI B2 B B AR Y, SRR, —,, 2K
i - 0.30:2. 54 PRI 2 | A58 Y=0.377 7+(1.796 5 x,-5. 691 7 x,+
1 Wl T 58.33£1.35 1.912°5 x,~4.948 7 x,+6.298 3 x,—5.481 2 x,—7.123 9 x, +
2 g 57.68+3.53 )
3 i 50,2042 4] 20.428 1 x4+17.734 9 x,—3. 892 4 x,,+9.929 x,,)x107°, L[i&
: o DB EHG ST A SRR, 4 1 R T, R = 0,962 1,
{ . tL.
6 HHT 58.67:1.34 HAS 2L (P=0.002 5<0.05) . Hy [ JF#E# 2 2w 500,
; Egﬂi g; ggti- g‘f AR g xg Mooy, (PHLLAETE- T PULLAETE- T RIBCAERE ) HoAT 4
9 K‘E‘q 54:72;3:42 ﬁég%ﬁﬁfﬁ,i%%@élﬂﬁﬁ- I \Eélﬁﬂﬁ;- ]I *ﬂﬁﬁﬁ%ﬂ‘ﬁﬁjﬁ
10 L 56.53+2. 56 PULLAEXT PC12 4 - VB 25850 3R B STk,

(P=0.001<0.01), 4275 P4 £L A6 - 1 AH XS & & 5 74 20 46 Xt
PC12 4l DAV T 2538 AT 558 1 TE AR DG 5 5 Y AR
AL RECN 0. 715(P=0. 020<0. 05) , #& /R PG L1 48 - T AHXT
SRS VELAAEX PCL2 40 M A PR3 1R 25 80 B A — 2 1Y 1E A
Fethsx, 5 Y WA RECH 0.572(P=0.048<0.05) , 12
TR AE AT B S PE LT AEXT PC12 41 B9 4R B 1 2 s B
A —E B IEA M, WK 5,
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Tab 5 Simple correlation analysis between main components
of saffron and antidepressant effects

b (IESE P

" -0.669 0.034"
1 -0.818 0.004 ™
1 -0.272 0. 446
1 -0.705 0.023"
s 0.177 0.834
76 0.318 0.371
I -0.422 0.225
"8 0. 860 0.001 **
% 0.715 0.020*
*io 0.252 0.482
T 0.572 0.048

. 7 P<0.05; ™ P<0. 01
Note: “ P<0.05; ™ P<0.01

3.3.2 LI K SAS 9. 2(SAS Inc. , USA) x4
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x6 EHAEASWER
Tab 6 Results of principal component regression analysis
Variable- Variable- Partial R- Model R-

Sep Entered Removed Square Square F =
1 Z, 0.627 1 0.627 1 13.45 0.006 3
2 Z, 0.179 1 0.806 2 6.47 0.038 5
3 Zy 0.1559 0.962 1 24.7 0.002 5
4 Zy 0.013 1 0.9752 2.64 0.1654
5 Z, 0.013 1 0.962 1 2.64 0.165 4
4 Tig

ARG NS L 10 AN [F] 7= i P8 2T AR 2561 % 40 3 7 19
RO, & AN = M PG LT A8 25 04 Z R R 23 AR 25 5, B 24
REEGE G 11 A R X 0 TR B 7 A DG4 AT , & B
LIAEHT- 1 VLA - 11 M 5 25502 398 — % IEAH ¢
P, LIAHSE R 5L R>0. 80 M98 bn, I 0125 E 4L A6 H- | 7R
SEVELLAEHUINARVE FAH PR 5500 ) B 5 i T 2 3 45 R 5
11> Lo e A o i T AR ) 32 B4 [0 VA 43 A, & SRARLA fg [l 0
R R*=0.962 1, HA G325 X (P=0.002 5<0.05) ,
F B BT o] 0 AR B vy xo Al &y (PHETAEFE- T PHLZTAEH-T
FIRAETS ) BA B KRS EUE, WAt - 1 piafeif-1
FIFECAE T P 8 X6T P4 2176 14 T B0 AT A P 25 300 3R i DTk &
LA R BAH G o BT S 2 ot BN A BT 45 2R, 125N Rk PE Ak
- 1 PULLAG - 11 FAE R W] e 5 PO Z0 46X PC12 41 A Y P/
PP VE FELA B AR DG | SRR AR P L AR U AR E A B
BRI

AWFFE R B PG L AE BTN AR 53, AT 5 224 A Ads il
L R PR 24 FH (8 AT SR S T — 8 m 808 328
HBAFEAR L, it —2 E % a5 R IR T 5 g2t ot
WA SE B BRI A S L g 5 A ) SR AR A A R,
Xof LR A AT HE— D I SR A IR R .
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