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Ultrasonic-assisted Extraction of Polysaccharides from Pine Needles
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Abstract: Using the ultrasonic-assisted extraction method, process of extracting polysaccharides from pine needles was studied. With

water as extraction solvent, 5 factors including extraction temperature, ultrasonic power, ultrasonic extraction time, ratio of solid to liquid and

extraction times were studied for their effect on the yield of pine needles polysaccharides. On the base of the single factor experiments, the

optimal processing conditions for the extraction of polysaccharides were obtained by orthogonal experiments. The results showed that the

optimum parameters were: ultrasonic extraction time 30 min, extraction temperature 79 C, ratio of solid to liquid 1:30 (¢/mL), and ultrasonic

power 400 W. When extracting 1 times under these conditions, the yield of pine needles polysaccharides was4.15%.

Key words: pine needles; polysaccharide; ultrasonic; extraction

FAEH AR (Pinaceae) FAJE (Pinus) FEAIHINT,
AN I R BRI Y —. RERETIREE, A
FP AR, AT Y Rles IAEHEAIIH . %
PR OVEIML. MARE. IRRE. B, BERX. K. R
Zv PURAR. FEMG - BRH GAIEE I H R A0 R &
Dhzke3, @ik, RE B AR EGRadE; T
KINEBE TIENZH, MTET Kt T — RFIFAET
TR, WA B R IZEIORE, AASH SR FasthE
R BIMEEN, IERMEER S E S 2 0. 2R
KA G TR RO B ARG, SR B TG TS £
PERRIEED . A TR E S RIS i, RS
R E S AT 2 () T 2 4Rk AT ARk, AR LT
HUH AR 3 B 3= A BT SRR LR 18 5 %

1 MRIEEE
1.1 e

WisHE: 2012-06-12

EE&UWH: BFARAZERETEEIME (TS11664); HILITEERS
51E (LG200906)

fE&E & 4R (1982-), %, LW, MLHRE, MRAEASBER
E5ER

Pkt CR B TR (a2 B i 15 B )
1.2 R

Ak (60~90 C) , 95%ZBF, KMy, WHEiHE,
WIRIR, 1ETEE, —&H eSS EFarat.
1.3 u#s

KQ-500DB A4 &5 8 /5 el vy CERLL i X
WAWRATD; 7228 BRI (RS
FRAHD; KA-1000 2 B0 L C Eig 22 BEAER T ;s
I HF R FA2004 Y (1 Hhs SR A0 88 PR

CIDIE S
2 LWL

2.1 FA% Z ) FiAL EHE O

PR B BeeF . BT, TTHRFEH 60 CHE
T, SRR SR B ER, 1100H i, BN HE T
T2 H o

FRIUE B AR S, T 2R IRPE S H 240 i ik
(60~90 C) [RIFEM MM 27, 1 hk. 5 FH95% 1%
MR R IRPE O B, DARR 235, At T
ZIEE, HT T2 REN R
2.2 FEIT 2

1376



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.10

(1) PRI FpT e MR IR E . BHTh
R PREUR) . RREEE . PEEUREL, KRR RN
W INMZRTR KA T AR AL
(2) WeHfi: FRARLEER e AT I8, WIS -
B ek 4 2= 2~3 mL.
(3) BEULLZ: &N 5 58 95% 0, 74
PLFEE, TEARIR (4 CO) AR E 3 h. S8/5 250 15 min
(3000r/min) , WEEDTIE. TTIEYI 95% B 2
VR TC e, 19 B TE RN R 2 6
(4) BREEA: FLZHEIN 50 mL 208 /K s iR,
AN 10 mL &A1 2 mL B9 TR, $R% 30 min, &
F R SE -1 TR A bt i 43 5, BE 30
min, BLEEE, BOKAHRD R E 2 FEE B0 -
2.3 MEZHEESENNE CRAER-GIRZEELD)
2.3.1 R
FREUK 100 g, IMA%S 7 0.1 g F1 NaHCO30.05 g
AT 208, WUR 182 CIRSY . PRI 5.00 g, fn
IKTEARF B A 100 mL, WIHI15 50 g/L KMy VAT
FIH B TR AN NKFE %
2.3.2 byl 2 2
PREXHI%) B 0.1123 g, B T 100mL &, 2
KSR HERZEZIE, #75), #1115 1.123 o/L % % 5
it & VHEf R B &R £ 25V R 0.1, 0.30 0.5, 0.7,
0.9. 11 mL T 10 mL thea 8, e, fEHERK
43 514 11.23, 33.69. 56.15. 78.61. 101.07. 12353
mo/L. B EIRER S 1 mL T 10 mL iR, 50
o/L KA L mLIEA S, Iad@in A 5 mL KRR,
REYSE, 85 min, WA 15 min, BUHE
H R/KA 21 10 min 235, 75 490 nm ARG
B 1 mL Z& KA B i i B . el bt iR,
It BRI VP AR FE AR O R A 2 He e (R b B, 1F 5
2R 77 F
233 ZHESEIE
Yk B VS AR Z MBSO E B0 & Uik,
BRI .00 mL T 10 mL iR T, 4% 2.3.2 95
TIORGOS, (£ 490 nm AL e LR,
RETE TR Y AR IS LD N /NS WA = N A 2 Rl
Vxc
ooow

=x100

LR (06) = -

Kb ¢ H ik &k B 300 8 & msri L (mgl) , V
KA bt B AR Al SRR (L) , W 2 AIZ AR 4HR B ()
2.4 Azt

FREX AR BRIF AN EERE SR 1 g, AR
B AR SRR A, RN L. $REGREGH T
RIS, 7R 2Rt b, R IERS SR

1377

MERR T 2 ) PR A SR L2 24
3 ZR5HE

3.1 FrdEdh&rIHiIfE

F 8 2.3.2 B4, DIROGIE A NHPAARR, FRuaERik
FE (mg/lL) AREAARR, ZxilbriEtlizk, 1521306 7712
y=0.0085x+0.0324, R2=0.9990, E[I%z#H & 7F 11.23~
123.53 mg/L Ji [l N 5MROGREE B RIFRIZEMER &
3.2 HPNERSE
3.2.1  HREUE EEX AT ZHE1S 2 1R

.l

1 7
S

@ T TR TR
IR T
E1 REURE X R T S HESRNFIND

Fig.1 Effects of extraction temperature on the yield of pine

LT /%

needles polysaccharides

TERMAREG1:30, $RELIR]20 min, 8 75T)%300 W
ISR, o HESEIGRE 960 'C. 65 'C. 70 C.
75 CHIT9 CHIZFAT THRILK, 45RME1IR. H
BILA] %N, B RGBT, SR iast 2 &
EAWE . HF, 66 C~70 CLAKT75 C~79 CTZ
[ARAEE Z RS EIHEARE, T SRR
79 “ComlE P AN AR i AR L, A M S X 7
PR Ve ER —E HUR, FrLLIEET5 C v R A
W, EAT 8T ORI B T
3.2.2 A ThFXIAFH ZHERR KR

281

.--'""-F’

26 o
=F 24+
£ 22}
b

20k

1.8 i i i

200 250 oo 350 A0
T W

B2 BEKINEMNE SRS ERNIFMm
Fig.2 Effects of ultrasonic power on the yield of pine needles

polysaccharides
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Fig.3 Effects of extraction time on the yield of pine needles
polysaccharides
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Fig.4 Effects of solid-liquid ratio on the yield of pine needles
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Fig.5 Effects of extraction times on the yield of pine needles
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Table 1 The orthogonal table of factors levels tested
A(SE B((ME7 C@HRET D[#ikk

& re)y  EMW) E/min)  (gmL)]
70 300 20 1:25
2 715 350 25 1:30
79 400 30 1:35

*®2 EXFTERITSER

Table 2 Results of the orthogonal experiment

o .\ B c D %#EFE%
1 1 1 1 1 2.00
2 1 2 2 2 2.32
3 1 3 3 3 2.66
4 2 1 2 3 3.23
5 2 2 3 1 2.78
6 2 3 1 2 3.04
7 3 1 3 2 3.83
8 3 2 1 3 2.90
9 3 3 2 1 3.65
Ki 2327 3020 2647 2810
Ko 3017 2667 3.067 3.063
Ks 3460 3117 3.090 2930

R 1133 0.450 0.443 0.253
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