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Optimization of Extraction Process and Antioxidant
Capacity of Oligosaccharide from Dendrobium Nobile

Qu Ting, Ma Chaoyang, Wang Hongxin
(National Engineering Research Center for Functional Food. School of Food Science and

Technology, Jiangnan University, Wuxi 214122)
Abstract: Dendrobium Nobile oligosaccharide was extracted and its antioxidant experiment was
carried out to provide the guideline for the efficient utilization and development of Dendrobium Nobile
resource. Hot water was used to extract Dendrobium Nobile oligosaccharide and extraction conditions
were optimized by employing response surface methodology based on Box-Behnken design as
extraction time of 87min, extraction temperature of 52°C and liquid-to-solid ratio of 1:48(g/ml),. The
extraction yield of crude oligosaccharide under the optimized conditions was 12.93%, which is
basically the same as the value 12.932% predicted by Box-Behnken model. The antioxidant
experimental results showed that free radical scavenging rate of the obtained oligosaccharide was
97.97% for the ABTS++and 67.80% for DPPH at the concentration of 2.0mg/ml, which is higher than
those of polysaccharide from Dendrobium Nobile at the same concentration.)
Key words: response surface methodology; oligosaccharide; antioxidant capacitie

0 35

#if#t (Dendrobium nobile LindD) 72 =& fisH @AY 2 Mg ek, AnfE DY KAl 2
B, RFEICEHIT (RATZ) , RIESEE2H CREHNH) ST afhtg, Afas
F BRI, B TN R 59, SR AT A, WA A O/ P« BRLAE IS 2 A B, A fik b 2 R oh e )
NEHERIA I, A il B Bt O R R RN A PO e P L A SR
(Oligosaccharides) , XFRNSEHE, & BWEIE RS H S He Rk U BoA B B0 7 S B
PR ERE, — ORI S A 2~10 MR G . ILOAHGE IS DR IR R R A (2

EETH: PREEARNE S LI 4TI E (JUSRP51501) 5 &48UA fft SRR T /5177 5
HIBE 55 57T & (150035)

TEEEN: B 1 (1991—) , &, fEERmit, WHEITRAE IR FRIDIEE & I TR
BEEAEAN: FibEr (1964—) , 5, #d%, WA, BT WOy R D RE K R D e & A A 7T
F¥%. E-mail: hxwang@jiangnan.edu.cn



45

50

55

60

65

70

75

maﬁiezﬁﬁ http://www.paper.edu.cn

BEE R AR A SR ARNIAET SRR S 7). PURARTETE, B R T
FHOEL AR, R T A i 2 B A B B T Hn&%&%ﬁ$gymﬁ?

AR R IR AT S8 . R, AWT SR TT 1 A MR S IR ISR, 3@
TS T ¥ 58 5 i 2 P IR IR PSSR A RE R, IR E e L 25 8. I T IR R b 3t AT 4l
ks, FHEAEGBEATPUE s, DU MR IR T P R 5 %

1 MESH

1.1 REAE

RIS SBCA LR A TS A KEALARIA R A A K OEE. To/KEE . K15
AN WIRERESN . AR, 3,5- iHIE KRN B B 258 b X7 H IR A 5
%E?UfﬂMMﬁ@%wﬂ:ﬁg%zmgﬁw22&&:@a%$ﬁ@wsﬁ@p

AR ORI AR R T (D G ATF] SIS FAKCRZENK: AR BT AR A At

RERALEE UV-2100 54T Wt Th, Juel (R XERAR A7 HH-4G fEik
K ER, HMNFEESLIRAES) s SHZ-IN fE K E SR, LlgEmEARAR; FW80
EERENL, RETH RIS A R AT, AR224CN HL 7R, BEZEHR{vgs CHEMD HIR
AT, BC-R206 e & KAX, Bl gAY TR AR AR ; DL-5-B L E.088, Liff
RPN ER AT SCIENTZ-10N A5 TN, THH Z AR B R A .

1.2 SERE

121 ARMERBERRR T ZRE
AW FTR——A RS LA A
122 BHRIBREERIARHERBERE RS

O FE R A M SRS 22 1) 50

FRELLgA fibds T = Melii ek, I AR FE (ARFR 050 15%, BR EE1:40, 12 $E [5]50min,
TR HREE 735 540°C . 50°C. 60°C. 70°C. 80°C I A M RBEIS K

@R FEIT 8] XA fsHE T 1S 2 1 52 )

FRELgA il T =AM Reirh, IEE LB B (RF 0 15%, Rl EE1:40. 12 2R % 60°C,
W8 V2 HEIF [A] 43 5 ~20min. 30min. 40min. 50min. 60minft (A MG R BE1S .
@RI EL XS A s SR AT 2R 1R 5 1

FRELgA i T = AP, B AERE (B E0 15%. . IRIIRE60°C. IRIEN
[E6]50min, JERHE S 5091:20, 1:30. 1:40. 1:50. 1:600F )4 MK R BER R,

1.2.3  maRIEOEAL SEE

1E R E e AR B3R -, AE3EBox-Benhnken A o414 BT R EE, S B o i v )
X 48U MR BB L 23 T3 R34k, I R B S A AT SRR 5

1.2.4 s
ERE ZHE EEREME: SRS, 5K EE (DNS) LM, DU &R A bR

E 2¥100ml




80

85

90

95

100

105

110

maﬁiezﬁﬁ http://www.paper.edu.cn

SR MBI R =100* RS- R0 R [0 bk &
1.25 &HCABHRERMB A LA

KA U BB MR R WOR G f5 ,  7E45°C Tl FH AB-8H4 g 14T it (M) 2 4lifk
THHLIRERYE, SR 27 B 500D IENT ARENT JE IR 474 VR T4, 495t ol S0 s 10
BUL fRHIG R -

1.2.6 ABTS'H hEBEREE KN E

PAVC XTI i, #EATABTS' B HiEEE KR e il 2 s B 7mmol/Iff ABTS /KI5
2.45mmol/IffI it R BR B VA WSS LLBIVR A, fEREAL [ 16h, fSABTS B -Fiail, 4L RCIEW
VEXT IR o 5 B8 PV AR A8 TR 8 K N 734nmis K (1 SR A e e FE v, B 6 1
F°N0.700+-0.02, i F4ERF30min. HX2.0mIFABTSIARIIAO.ImIFI AR IIAE f, =i iR
SJpiemingg, F734nmi KA e BOBME, 1ERREA XN:

ABTSIERZE (%) = Ay (A-Ay) Ay
Hrb, Ag: ABTSIEFMRAE K 734nm AR
A PRI S ABTS M JG FEIE K 734nmAd T S
Ag: FEETE K 734nmAk (WG E
HA Tz AN TK LB .

1.2.7 DPPH HhEERE AN E

PAVC Ay [ i, 3547 DPPH [ 235 R g A7l 2. FHJE 7K 2B B 1%0.2mmol/If{ DPPH
TR, HEAE R CIEAE XTI S . 2.0mIDPPHIZA A I N 3.0mIAS [ 3% B Ao F P 1 SR MV i Bk
FHVCXI S, ZIR AN 30min, AASEESITnmiE K T IEOGE . EREAAN:

DPPHIERRE (%) =Ap- (A-Ay) 1A
Hdr, A ToRE LS i DPPHAE I K51 7nm ik i1
Aq: Ff 55 DPPH R R I TE PR K AES 1 7TnmAb IR E
Ay FESTEBAS17nmAb RO
HA = AN TR LB .

1.3 FIEST
B TR 22 S MO SR I SPSSHEHEAT SE T 43 M7, 1S TfT 4 BT 1 Design Experti 24 52 il

2 SEREREHHT

21 REBERSZHER

SRR X RBE 1R AR A &1, 135 7E60°C N IA B F K fE, 40~60°C YN, BE%E
BT, ROk, 70~80°CYuH A 2R TS, XA aeRRVREERE T =
FEVA TR FEREAR, 0 a8 alintR, AN ERA DD s o R (B 2 B e I 2 74
AL S VIR N TS, FEUTREER.

SR [E IR MR AT R M W 207, SREHUR (8] NAOminE K 22 80minflid A2, 15
A R F R, 7E8OmIniy ik B K{H, 80min/s 3R T REEH, X 1] ge&F hbEA I )
MIAE, AREBEEE LY BT S5 BURR, Ut HX8Omin 'k oy i 1z i ) — > ki

-3-



mEEEiEXEﬁ http://www.paper.edu.cn

R EEHE R FEAS R A5 ma 3, R Eb M 1:20 (g/mD F]1:50 (g/mb) FIEFEF, Fif

FERNREL IR, SRBI RN, 1:50 (o/mD 25, BEERRILgksE K, BRET

115 5k, (HREFE S A < Bl I 7 FH = R T 3 o, 3k B I KB O AR 2 H e e — e 12
¥ B mAR, Arbligs1:40~1:60 (g/mb) JuE M.

—a— (EEREENE

T T T
40 80 20

= (T)

AL S50 TR SR SR R (52 mi
Fig.1 Influence of extraction temperature on the yield of Dendrobium Nobile oligosaccharide
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Fig.2 Influence of extraction time on the yield of Dendrobium Nobile oligosaccharide
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Fig.5 Influence of extraction time and extraction
temperature on yield of Dendrobium Nobile
oligosaccharide

Fig.4 Influence of extraction temperature and
liquid-solid ratio on yield of Dendrobium Nobile
oligosaccharide
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Fig.6 ABTS" scavenging rate of Dendrobium Nobile oligosaccharide in comparison with vitamin C and
Dendrobium Nobile polysaccharides
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