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Study on the Effects of Drying Methods on the Quality of Dendrobium officinale
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ABSTRACT OBIJECTIVE: To explore the effects of different drying methods on the quality of Dendrobium officinale and choose
a drying method for D. officinale. METHODS: The retention rate of polysaccharide, free amino acids and total amino acids and the
change of 7 monosaccharide compositions in D. officinale were researched after the processing of 4 drying methods (natural dry-
ing, oven drying, vacuum drying and microwave drying for 36 h), oven drying with different temperatures (90, 120, 150, 180,
210 °C for 24 h) and 90 °C oven drying for different time (36, 48, 60, 72 h). RESULTS: In the 4 drying methods, the retention
rates of polysaccharide were respectively 97.65% , 93.68% , 92.97% and 85.91% ; the retention rates of free amino acids were re-
spectively 85.99% , 86.92% , 85.33% and 42.72% and the retention rates of total amino acids were respectively 89.84% , 89.17%,
90.22% and 64.31% . By the increasing of drying temperature and extension of time, the retention rates of 3 components showed a
gradual downward trend; the 4 drying methods had great effects on the content of 2 monosaccharide (ribose and galacturonic acid).
By the increasing of temperature, mannose, isodulcite and glucuronic acid showed a decreasing trend of content; ribose, galact-
uronic acid and galactose showed an increasing trend of content. By the extension of heating time, mannose and galactose showed a
decreasing trend of content; ribose and isodulcite, glucuronic acid and galacturonic acid showed an increasing trend of content.
CONCLUSIONS: Different drying methods have certain effects on the change of monosaccharide composition and the content of
polysaccharide. Overall consideration, the optimum drying method of D. officinale is 90 “C oven drying for 24-36 h.

KEYWORDS Dendrobium officinale; Quality; Drying methods; Polysaccharide; Free amino acids; Total amino acids; Reten-
tion rate
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LM T RO (A3 [ SPD-20A I8 4h-n] I,
Stz I 2% ( H A Shimadzu 22 7] ) ; BP110S B H + K °F- |
CP225D F 3, K- (1 [ Sartorius 2 H] ) ; HWS24 I Hy HUfE
AR (EiE—ERH AT R AR .
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BR R A R T AR A A IR A R A R R R, IR
PN H B 2 KA R R F T DR S Sk 22 R et AR Pk e A
(Dendrobium candidum) ; K42 R (L5 : 624-200104) | 4] 44
Bl (HE 52 0833-9501) , H & B (L5 : 140651-200602) |, Fifj 45 4
TR (L5 : 140649-201103) AZM(HL5-: 1508-200001) | FRA=HE
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T[] SR WAz 114 4k Bz A fh 4 5 500 g, Bk o e, B i A 8
0.5 cm I/INE, Y950 003, 43 SR o 4 FH AR B
2.1 Ty EE BENLEELRE S 44y $2LUT 4R sy
ST T AR (OB BT AMNHEYE T IR 36 h |, 285K
Fri s () HET B T EUAUAE P E TR 60 CHLEE 36 h, SR G FRIT
i (3) HA T 8T HA AN, 60 °C.0.06 MPa T T4
36 h, BRIG PR TR 5 (4) S TH48 - B Tkl o, Bl L VR 35
SE S5 BE K TR
2.1.2 T TRRESEE BEVLBRERES 50, BRI RS & F
B R PY L DA S A TR Z IS i T ARER , 4R F5 AR s i : (1)
TH IR 90 CHEE 24 h; (2)1HIR 120 CHEEE 24 h; (3)HIR 150 C
JHHE 24 hy (4)fE Y 180 CHLKE 12 h; (5)1E M 210 CHLE 6 h,
2.1.3  BEFFERR RIS BEYLPRE RS 4 YRR S B
T o RBEAS Y, 78 1E IR 90 °CTF 23 Bt B A [ ik 1] )i P o
i (1)L 36 hs (2) 4L 48 h (3)HE45 60 hy (4) 4445 72 he
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Tab 1 Changes of sample weight before and after process-
ing by different methods

Fhk: FHET g TG g R ST G R
H SRITT- 257311 6.7106 38344
60 CHET 25.1197 6.2891 39942
60 CHZE T4 25.1288 71124 35331
DUgy 25.1957 57346 43936
e
90 C,24h 253839 62287 40753
120C,24 h 253751 6.0562 41899
150 C,24 h 253258 57944 43707
180 C,12h 254263 55591 45738
210 C,6h 252591 52953 47701
T
90,36 h 25.0456 5.8632 427117
90 °C,48 h 253106 5.8602 43191
90 C,60 h 25344 6 5.9067 42908
90 °C,72 h 25.9452 54146 47917

22 HENEENE

25 H 2010 4 R CHP [ 24 1) 2k e bl 2400 S s
TN RE A FE S R SRR S R . TR S R A RR vl £k
BOEE ST, DU E (o) RS AR BR G EE () A A Ak [l ) 45
LR T R y=0.062 5x+0.042 3 (r=0.999 2) , 15 Z2 4 K6 I J5
R FELRIETE o 2.497~14.982 ng/ml, LI T 7 i ARG
W E A OB, 45 R A5 RSD K 0.44% |
2.24% .2.82% (n=06) , Ff: Sh¥WAE 180 min NELE M RAF. 7
MR AT A Il i 22 G, 7 2 Il 2R 0 98.81% (RSD=
2.64% ,n=6).

2.3 SEBHSENE

2.3.1 WEEAEERR e R R A B e vk R SRk
(1077 2 I R R B BRI 5 i o v il 2R vy Jm 4Rk [l e
R y=0.111 Tx—0.125 3(+=0.999 1) , I} B3 42 FE B A 5
VR SRy 2.022~12.132 pg/ml,

2.3.2 BEILR WU A MR 0.1 g, FEERRE , BT H %
XA, 16 mol/L EhW2 10 ml, T 110 “CHEAR FRK A% 24 h J5EL
W, g RS E 26 mlEIE T, MUK GBS 55 i
HEHR 10.0 ml, A 30% S AL A TROE pH Z P IR =
256 mlSE i K E 2, #2575 B 2.0 ml BT 25 ml st firh, 7
TE® A pH 6.5 1) CH;COONa 2% #hh 7 1.0 m1,2% {2 —
P 7 1.0 ml, $847, B F Wk K SN 30 min, U, 504 15
min, IIZKEZE . 7F 568 nm P AL E R IERE . 2tk [ml )= 5 2
[[]“2.3.17 50 F iy Il A&

WRIEIEA T ARG S AR e R R, A5 R AR
55 RSD ¥ <3% , BALSE RS 45 min NIESE A . ik
FIRES Ui R | S I R H [RLSCR A3 A R 99.52 %
(RSD=2.54% ,n=6) .97.50% (RSD=1.64% ,n=6),

24 SREAHSHENATEARNE

241 3% 5MF @35 K:  Kromasil Cis (250 mm> 4.6 mm, 5
pm) ; LA GRS AH A 5 TS B O 0.1 mol/L Rk
VR, B BE VR (0~30 min: 18% A, 30~50 min: 22% A, 50~
80 min:24% A) ; Vi ik : 1.0 ml/min; AEH : 30 °C ; Bk I : 245

China Pharmacy 2015 Vol. 26 No. 13 - 1809 -



nm; PEEEAFR ¢ 15 ul,
2.4.2 XFHESL B BT AE R (1) BT IR S
W o WURAPRUEFBEE R (& PRl R H 2 bl bl | BLAshl
APHERERR P ZUMEIE R I ATHE ISR RS 0.4 g/L)
500 pl, #F 10 ml A4 IR A5, il A 0.5 mol/L () PMP
FH B VR 0.3 mol/L & A Ak 4N ¥ TR 45 500 pl, i€ 1 min,
70 CKYE N 100 ming BUH SR E = A 0.3 molV/L &L
2 500 pl HF, FEINASFIRFR B ST 26 0L, Se 5 )2, I A2 %
B3 WJn, B LS4 0.45 pum SR B 8 5 1L € i 404 o
(2) BRI T HE SR 7 0« B2 B K 1.0 mil AR SO,
10 ml /K HR G450, FARBRER] (1) 30T Al 45 5 i
2.4.3 AR ST A MR T A IO B A fRHEE SRR
ih 0.3 g, i1 80% Z, 1 100 ml [EIFEHRH 1 h, huE, u& it inzk 200
ml, 100 C [ EHEI 2 h, Fhig , PR A4 2229 30 ml, hin 5 %53
FITE/K B, AR 4 CCRUEL R B , #5.0:(4 000 r/min,
BB 16 cm) 20 min, 35K BT, DUTE N 80 % L BBk
2%, BR 20 ml, B0, 55 I DU MUK, Bl &
50 ml SR AT, 0%, MK B 205 #8570 K% R0 ml BT
10 ml K4 A, A 2 mol/L (9 TFA 2.0 ml, Fe4-R AR % &,
110 CoKUKSME 2 hy BHEEIIA 1.0 ml HEDKIRZET, E N
Pt 3 Y% DL ¥4 TFA; JinsK 500 pl, 8 75% 1 min, HAx 4545 |6
“2.4.2(1)"HUT AHIC T o
244 AR ES ARIGHHTRE I R FRE M,
S5 AT T B AR L R A W R e LR
PR A0 1 FLBIGE TR Y RSD ¥ <<3% (n=6) , ZEHARE Fh i
WA 48 h NERZE .
245 METr WU B AR b, 42,437 TR Ty
BB Ak 2 R AL T AT K AT A A AR 3 i BR
“2.4.17 T 5 S A T AE O SR TR
25 HEAMSHERBRUELER

R RIT RN TR S &/ TR S
x100% o ANFTIRERE ABET S S0 IR R AR 2,

®2 AAFRAZHEAHPSEMSERNREE(%)
Tab 2 Retention rates of polysaccharide and amino acids in
D. officinale by different drying methods( %)

T P2 N ES T IR % BEIERIRR R
BT 97.65 85.99 89.84
60 CHT 93.68 86.92 89.17
60 CHZ T4 92.97 85.33 90.22
U gy 85.91 0nmn 6431
I
90 C,24h 9147 84.07 86.84
120 C,24h 82.55 64.40 83.28
150 C,24 h 7450 34.86 69.73
180 C,12h 1045 31.58 64.87
210C,6h 3n 29.86 56.11
T
90,36 h 87.26 7343 7931
90 C,48 h 79.30 6177 66.06
90 C,60 h 78.16 66.70 66.64
90C,72h 49.65 55.76 56.68

FeA 2 E R A B 38, AT LR BN [ 18 T4 5 X% 2544 vh
ZHER DR B AN R . A5 A FPOT LR SR E AR T BB
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IR FH 55t 5 ELREIR BE T 75 BE s ) G4 | 24 SE IR 1 B 2R 35
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2.7 HEAHSHEDRAEARER
2,70 XFHES RS R XS BE A e ER ARk B A T
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Fig1 HPLC chromatograms

A. control; B. sample; C. negative control; 1. mannose; 2. ribose; 3.
isodulcite; 4. glucuronic acid; 5. galacturonic acid; 6. glucose; 7. galac-
tose; 8. xylose and arabinose

2.7.2  FEEL PR A RN R BB AR L TR IS
IR A AR K 22 R T A R P 4 X e T R ) 2 SR AL
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Tab 3 Absolute peak area values of monosaccharide in D.
officinale samples after each drying method

T HEM B WSS WA PR AEN R
FISRIRT 12463507 47653 85274 20033 80733 4214623 28212
60 CHET 19658326 34819 71828 15318 66515 6387153 47699

60 CHZTHE 16081341 17368 54484 10425 35543 6125205 55547
T AR 10230129 22190 53836 6456 35193 3430709 31927
HT
90C,24h 1068765 33507 59706 179782 50863 760335 242
120°C,24h 1956168 29393 71170 223943 52383 1073326 2357
150°C,24h 8267465 18192 171269 323652 29839 3240333 27630
180°C,18h 8267465 18192 171269 323652 29839 3240333 27630
200,120 176295 5791 17234 14147 7894 225736 5496
HT
90°C,36h 1896392 52139 58387 171190 65847 1362549 10317
90C,48h 23014966 6866 83209 151607 34386 8688323 106619
90C,60h 1760225 28160 46985 206017 50685 891827 3472
90°C,72h 2093642 42771 51529 211543 51069 1230316 5974
4 ETRAFEESEAREREEEHETIERR
Tab 4 Relative peak area values of monosaccharide in D.
officinale samples after each drying method
Tk Tl R R WENER CRIURER wEl Pl
HIRIET 29572 00113 00202  0.0048 00213 10000 0.0067
60 CHET 30778 0.0055 00112 00024 00104 10000 0.0075
60 CHZTHE 26254 00028 00089  0.0017 00058 10000 0.0091
T AR 29819 0.0065 0.0157  0.0019 00103 1.0000 0.0093
HT
90C,24h 14057 0.0441 00785 02365 00669  1.0000 0.0003
120°C,24h 1.8225 00274 00663 02086 0.0488  1.0000 0.0022
150°C,24h 2.5514 00056 00529  0.0999 00092 10000 0.0085
180 C,18h 12487 0.0258 0.0508  0.0671 00516 10000 0.0467
210C,120 07810 0.0257 0.0498  0.0627 00704 10000 0.0243
HT
90°C,36h 13918 0.0383 0.0429  0.1256 0.0483  1.0000 0.0076
90%C,48h 14980 0.0008 0.0096  0.0174 0.0040 10000 00123
90C,60h 19737 0.0316 0.0403 01637 00411 10000 0.0050
90°C,72h 17017 00348 00419 01719 00415 10000 0.0049
FHZE AT 0L, HARMGT .60 CHET .60 CILZs T Aol T
8 A RN T8 7 R B A M 22 W TP b e FUBRTRE R 1) R X i
TR M A5 A 5 it o T3 B8 P T v, s A A e i v R 22
PSR G /N R 3 o 1 LR R 2 IS /IN s R a3
B AR e 198 S T2 ke / N A 3, L 2 I
KPR Bt 25 TN AR B) (10 K, T R0 21 2L A A e i
AR\ e N AN (OF B 7% N = 10N a1 e GBS
iR e B /N R R
3 Tt
TERE SR BRSh  aE E (F 1) o, 8 i LS B A
FBT LA 2 Fh s B AT AR o P ARBE A BRT R A T ) PMP
T A=) AR PR A 63T, SOAR X ST 4 0 T, 4 s S ARV T
rp 2 g o A AT A S B R AR R I, SEE A T 5 TRE A R D 2
BT AE 0 ) SR AR XA, T AT D38 oA s T P 17 2 R AR
WA LU o R T ARG A T RN SR A BT, SO Y
FRET I AR A3 BT Ik 2 BB , (R 2k A3 B RE S VAR Y T AR
Bt AT DAAE— AR Sl Ak K A Rk 2 W B 4 AR b
16 SN [l TR EE (90~210 °C) B, 7 90,120,150 C
TR 2 B 24 h, 1M 180 “CHRBE T Hm#k 18 h.210 “Cifi
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