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The polyphenol compound content and antioxidation ability in the larch pine cones were determined
at different altitudes, and their relationships with altitude were discussed. The results showed that
polyphenol content, procyanidin content, total reducing power and DPPH radical scavenging ability at
high altitude were significantly higher than those at lower altitude. The procyanidin content has significant

correlation with polyphenol content (R* =0.949) and total reducing power (R’ =0.899) , respectively.

Key words

RARDIRE Sl A CRAT B4 H BT S AL FTE BR A
1 JEBE 7, 0 EHL LR A AR T 22 RIAE T, © 20k
PR AT Y AT 5 i 07 T A £
T — AR R A R U AR
e —KAA RIS 2N RIS s Y
AR, H AR AR T ALY 0 B AR i FE FIR Y
Hh L EVF L 2 A R S . H AT, X
Y Z B W oF 58 & 2 4R b 7R 5 R ((Malus
pumila ) . f1 8 ( Punica granatum ) . 7 %4 ( Vitis
vinifera) \Fi 7 ( Fagopyrum esculentum) Jil ( Nicotiana
tabacum ) WS W), XF #4822 W (4 O0F 5 38 5 OC T Y
Nl [s-6] , T X% S ( Larix gmelinii ) #5335 22 15 1)
WFFEAR WA

ULAF R XS T HA B (Pinaceae ) A9 19 0 52 R W,

Wi HEF.2012-07-12 {&[E H#F:2012-09-07
EE£WB :HRARBAILETH (31170510)

larch pine cones; polyphenol; procyanidin; antioxidation

HEARBENZHBAEY . PTIRV, 2Ll
TE B A AS ] £ Gl 2 5 A 352 A e v b2 2 e 4801
BIFE AT, H A s 1 il 4 RS BR A A i 2 R RE
T3, BEA R kAR ] i R, b
P R, R EAE R e, IR
LAZE 22 W o A3 9 A0 22 By DR G s 250 ) B 1 B A
W PUR . PO MR R C 2% 8 T E NN
ZISEE T A W — R UR R R
SR RRIUALZ B, A H ] Z MR AT A
SCLATE IR RABE g WE TS B, o3 A 1RO AL 2
FAL B W AR5 BT A AL BE T B 52 R, B9 A A5 3R
BN R SR 2 W 8 L it S AL RE T A G, D AR
22 Wy B R O 8 9 4 DL R s RM) 4R 1 R i
Bl

E—EF HPR WL YR, EBBIST R . Email : qinggiguo@ nefu. edu. en  Hudik : 150040 2 V145 I /R B8 T A% B 26

SARACMOL K bR B

EEEE . TRTEL B8R, FEMR I AR BEIT KA, Email: wzy219001 @ yahoo. com. en Hdik : [7 |-

ARFIR 4L http: / journal. bjfu. edu. cn



60 Jbom M ol koo

$35 %

R el

L1 ## X 5ER

VRS RN RS I E R R YT AR 5 MOl SR SR 4 B
] 4 2011 4F 9 A Fiz Bl _F AN R 40 0 Ak 2 Fifg
P, %8 REHEER S3590 (790 +2) m F1(330 £2) m, [7] —
VAR SR A il Il 2 S BT BEALR A T AR
FEA LT 28 ANFEAS o BB AR S IR T8 )5 o i it
40 H s H -

BB T bR 5 F1 DPPH [ il L5 S 1 A
Sigma A, JLAS F AR E AL W A E AL 2 0 e
WFFEBE , it FH AL 270 242 43 i 4. TU-1800SPC %€
AT DL 43 60 BE T (bt 3 Bl AL RS A R A H] ) 5
SHB-3 17K 2 B 25 2 B IN AR AL AR ) s TGL-
5 BDAL( LR EREAERT) o
1.2 ZBREEEEEENNERE
1.2.1 A3k % By th 42 5

FRIC2. 0 g iR T HZE = fMifirh , A 70 C il
L (1 70% W EES W 50 mL, 3253 935 103, 37 RIS
A T0 CoKit G A5 TR 2 10 min (B§ 5 min
R 1), RIEEARHRZER, B .0HL 3 500 r/min
FAF T B0 10 min, BIEWRFEH E 100 mL 25 5.
R A J5 50 mL 70% R EEVE PRI 1 K,
B EHRE. A IR E 4 & 100 mL, $#74), i
0.45 um 5 REH .

1.2.2 $®m42eym ek

SR AR AR G V5 I 22 W B i MERR RS 1.0 mL
WHAW T 10 mL 28500, iINAS. 0 mL 10% 4 bk 13
WAL BEAT . Y S min J5fiTA 4.0 mL 7. 5% % iz
T, MR OK EREZE A, Sl N lE
60 min,765 nm P T IEFRWOCEME T, £
M & i A A R

AVd

ZWFEEIE = —
10" emm,

A Ry B R WO L VO 4R U A
1,100 mL;d BB 56 N IE R bk i 4
A ,0. 118 25 m SRy i T 9 5T Jit 2 43 %8, 0. 94
m, AR T, g0
1.2.3 RiFEALAZTHMNTF ®
KA - ER R R R AL T R,

AL B 1. 0 mL 3K T 10 mL 25 B0, 4330 A
6.0 mL 3% T & - F B W & 3.0 mL i 3h iR %
W ARG YA))E 16 20 CORVEHE H IR 15 min, LLL
ZEE M AR UE S, 500 nm KT I E R WG BE
', FEAEE ZEREMEGTEAR T

WA R A =

10" &' mm,

x 100% (1)

x 100% (2)

K e AL R R R14,0. 030 1,
1.3 RiEFEEE S FiEKR DPPH B HEBE HHTIE
1.3.1 Bi&RAkA6gm e

HERRAEIC 1. 0 mL HE T4 b, 40l A 2.5
mL 0.2 mol/L pH6. 6 iz 2 vh W 1 2.5 mL 1% %k
FACERE W, F 50 C oKV AR I 20 min, PiA A1,
A 2.5 mL 10% =5 LRV W ,4 000 r/min
L 10 min, B 3 2.5 mL, KRN 2.5 mL 2843
7K.0.5 mL 0. 1% =& ALERIE W, ;0 k%, # & 10
min J57£ 700 nm P OE R, B 1.0 mL
70% H I 25 1 0 B TR A 3 0E 2 H iR 25, AR
SR 2R B R JERE 1 B RN
1.3.2 DPPH A ik FArkak A egml 2

HERAL B 1.0 mL 30 F 08, A 2.0
mL 0.1 mmol/L DPPH FWIRF 4] ,1.0 mL 70%
FEEE®K S 2.0 mL 0. 1 mmol/L DPPH B IR & 1E
o aE U IR H IR RV 60 min S5 #E 517 nm P
KR 0% % B R, DL 70% FOEE S 2
DPPH [ Hy 235 B R 15

DPPH H M LR = A"A—_A x 100% (3)

Ay 9 S17 nm R X BEEE S B9 IOEEE S A D A
M
1.4 HESHT

K SPSS16. 0 #4f H 4% Bk 47 BN 2 07 28 7
Br Je 22 5 B MR L

2 ER G

2.1 BHEXNEMHRRESHB . BEESZSESME
R

AR AR 2R AR R 8 AR IS 2 W RS AE T R
BRSSO RN R 7 22 AR EAEE R N B2 W
FU A1 Xk 96 S0 Y W 1 B 22 L JRUAE T R A RN SR
1 ~3fr7m .

Rl FRABATRESH . RESZSENERSN
Tab.1 Variance analysis of polyphenol and procyanidin

contents in pine cones at different altitudes
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I3 ¥k % B 14 2.20  0.578 1.34~3.38  26.27
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FGRFEAER 14 2.33  0.715
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Tab.2 One-way analysis of variance
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Tab.3 Response of the proportion of procyanidin

in total polyphenols to altitude and the increasing ratio

of polyphenols and procyanidins %
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Tab.4 Variance analysis of total reducing power and DPPH

radical scavenging ability in pine cones at different altitudes
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Tab.5 One-way analysis of variance
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Tab.6  Correlation analysis between polyphenol and

procyanidin contents and antioxidation function
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