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Research of the Variation Rule and Influencing Factors of 5-hydroxymethylfurfural in the Extraction Pro-
cess of Schisandra chinensis
LI Yue', MU Sheng-jun', LI De-kun’, YANG Yue-wu’, YU Bo-yang', YE Zheng-liang’, JU Ai-chun’(1.School of
TCM, China Pharmaceutical University, Nanjing 210009, China; 2.Tianjin Tasly Pride Pharmaceutical Co.,
Ltd., Tianjin 300402, China)

ABSTRACT OBJECTIVE: To explore the content variation rule and influencing factors of 5-hydroxymethylfurfural (5-HMF) in
the extraction process of the herbs Schisandra chinensis and improve the quality of monitoring the extract of Schisandra chinensis.
METHODS: High performance liquid chromatography was adopted to determine the contents of 5-HMF in the extracts during the
extraction process (decoction, vacuum concentration, alcohol precipitation, vacuum drying, alkali adjustment), and the content
variation rule was found out. For vacuum drying during which the content of 5-HMF reduced obviously, the effects of the tempera-
ture and time of drying on the content of 5-HMF were studied, and the effects of vacuum drying and freeze drying on the 5-HMF
contents were compared. RESULTS: The content variation trend in the extraction process of Schisandra chinensis was as follows as
a large amount of 5-HMF was produced in the herbs decoction process; the content of 5-HMF increased during concentration, re-
duced during the alcohol precipitation and the vacuum drying of the extracts by three times concentrate, and maintained substantial-
ly unchanged during alkali adjustment. In the process of vacuum drying, the content of 5-HMF decreased with temperature rise
and time extension. Freeze drying had no effect as good as that of vacuum drying in the reduction in the content of 5-HMF. CON-
CLUSIONS: It is suggested that the vacuum drying of the extracts by three times concentrate at higher temperature, which may pro-
duce the extract of Schisandra chinensis with lower content of 5-HMF and thus improve the quality of Schisandra chinensis extract.
KEYWORDS Schisandra chinensis; 5-hydroxymethylfurfural; Content variation rule; Influencing factors

FLRF (Schisandra chinensis ) 7% FA 5 AME H 25, B AR
22 Bh 2 AF A Y K B AS M 4 WK F [Schisandra chinensis
(Turcz.) Baill. ]/ T i8R0, A H R 3 % sl h
MR, s FORT, N4 HAM 2 S S O EREEY, HOR
FREEFREIPIL HM T T 5, SRR AR T, B sk
] 5 £ AR E HNE T P IIRL, FEH TR AR e A
RS PRI AVE AR AL BT BT A 9 R A
BT DB IRAEAED

5-¥% H JLAE X (5-hydroxymethylfurfural , 3 #% 5-HMF) , J&
P A 2 A S M A B W A v T s B A 2 1 T K A B

f LTS AE . BFSE DT I 2R R LR 022-26736121
E-mail: liyuehappy@163.com

#AEAE A A TR . A5y 0]« 2T A ) T2 R o
. TG :022-86342096, E-mail : juach@tasly.com

- 3980 - China Pharmacy 2015 Vol. 26 No. 28

— Pl A W ER AL A S AL B, i P Sy ) LR
Yz —CN, F BT 5-HMF (925 3R AT 4 e 408, A Sk
FRZAL A D AR PR SCIUAE 3D, A gtk o)
S5 NRE AR A A TE B, B 2010 47 i [ 24 )
(Z3) R IR MG 1 5-HMEF FIAH S B TE & A 2 S vp
FIBRIES BURIT T LAE A 52 R W, 5-HMF ELAT 2728 1fi 7 3
Ag2E PO WUk B E AR A 25 RE A (H H s
JE G HA g e — B e 2504 sl 70 mp Ry 4 ) LR R AL A
TLRFVE R 20t AR B, 72 22 K SR BEUT, (H A T 00
TS AT BRI B A5 A, A /K BB A R m S T 3G
2577 5-HMF . H1 T B i Lk FHREGS AR b 5-HMF &5 2y
Wbt/ oA T I b i R AR U R 5-HMF B9 i, 28
N TR TR BGE R 5-HMF 9 & = EA T 7 a4, 3R ik
TR I 2 o 5-HMF B9 7% A8 AL HUAE , IR AR 28 1k B At o

HEZE 2015455 26 4545 28 ]



5-HMF 5 A8 b W i A FR R Hog i IR £ .

1 ##
1.1 s

1100 Y =5 R0 AH G A (SE 1B 2 HEAE A A ) s AL204 7T
22— RN XS105 BI+T7 43 2 — K- Ch L g4 -SR] 224X
A PR F]) s R-215 BU s 7% % A (Bt 1 Buchi A A ) ; SHB-I
R K 2 T s ZE OB MR TR AR ) ; ZDHW
RIJER FAAE (AUt 2R E A FR A ] ) s ALPHA 1-4 LSC
IR T AL (FEE Christ VR HLA FRA A 5 H25080E T4 (X
BT R T E A BT ) s WK-200B 15 75 33 25 958 e L
(M AT IRHLBA PR 2 H)) s KQ5200 FY 8 75 i v ve#s (B 1L
T A A B2 ] ) 5 L-550 I H [ 3P e O HL (K v
W A BRAFD
1.2 Z# AHR5RFA

TR F 250 (CRFER L I 2Z 52 A BR A, 77 il 307,
520121201, & h E 2GR R 22 R A0 PB4 S ELA )
5-HMF X B8 fb ([ 1l 2 & A S R 92 B, ik 5 ¢ 111626-
201308, 4l :98.3% ) ; I B TRYY R B 540, K RS E A
AR Al K, HoAthialR 34 R - pr i
2 HEEER
2.1 FARFIREBULFEH 5-HMF Ry
2.1.1  ARTFHRBGTRE FHORE s 5 B 254 (L) 4
afifb K & 3 UK, 15 =B ML (L2) 5 R R 4 A5 — YRR 46 T
(L3) ; I Z 15 B g K 75 % , ¥4 B2k g A5 — IR VT (L4)
VB A AT R MR AR TR (L5) 5 N L BRI T B o 85 % 14 Bt
WEAF RO (L6) s I & A AL BV, V8 1 pH A 7, 18 Bt
UEAF RS VW (L7) 5 Dl R 2 WA — U e 46 W (L8) 5 L8
WRARBRE T A5 R TR (L9) o A L1~L9 HUFE 5 o
2.1.2 AR & (D) E B T 254 (L)
5-HMF [ St v 4 - BT BR 254K oKk (G 60 H ) 24
1.00 g, K5 M0E , B F 20, I AHEE 12 ml, ok~ (9
4 200 W) HEIR, 457K 25 min, SEEEE 4 W, B0, 2LUE L A9t
$EBOR, BT 50 mlsi P, A I 2 205, #6247 ,0.45 pm Ji§
g, B TR A At R I (2) T E Tk TR B AR
2k (L2~1L8) H1 5-HMF B fHAt il v Vi 4 < A 4 i B R 1
PGS R RS G, TR B 25 20 YA, 0.45 pm BT
i, SRR A R AR VA TR (3) A8 LR F U (L9)
5-HMF M HECA A 4 S e R TR 0.1 g, B T
50 ml s /KA, B2, 385, 0.45 pm JEMRE T, IELE
WA A R TR
2.1.3 XTI El S R AR 5-HMF XTI HE 5% 9.03 mg,
BT 25 mlifi, K% , 2 2545 0.361 2 mg/ml [ X IR
I 45 T8 5 TREL 1 ml 745 72 25 %8 25 ml, 75 0.014 4 mg/ml (1%
HE SR
2.1.4 @GBSI R ELSE (1) WK T 254 5-HMF %
I % 4 b Diamonsil Cis (2) (250 mm x 4.6 mm, 5
wm) 5 A A F E-0.5 % B R /K I (15 85) , VMG , ikt
S 1 ml/min; #0003 1 K 284 nm; A3 K 30 °C 5 HEFERE M 10
W AMRIEE . A IRE A RPN Ry y (B R =
55 810x(JFiHtifk i )+1.092 1(r=0.999 9) , £k MLl Jy 1.14~
18.21 pg/ml; K % I A5 5-HMF I i #29 RSD 4 0.21%
(n=5) ; B E VIR 7E 10 h P9I 75 5-HMF U 16 F2 (%) RSD 4
0.98% (n=5) ; T & M i 56 W 15 [7] — {0 A & 5-HMF 75 & 19

TEZD; 20154555 26 45 28 1]

RSD 4 1.97% (n=>5) ; AL BRI E T 3 ZHAN [ f ik
B AL 9y A, 25 A F 3 0 A |1k 220 100.06% (RSD=
1.00% ,n=3) . (2) FLIRFHEHL B2 25 A By Hh 5-HMEF il
E %S A% H: S Diamonsil Cis(2) (250 mm=4.6 mm, 5
um) ; GBI Ry HEE-7K (5:95) , SEERIEL , JiH1H 1 ml/min; K5
P Sy 284 nmi AR 30 °C5 BEFE IR 10 pls AMREE E .
Gk B B Ry y=T.1x10x — 2 520.1 (r=
0.999 9) , £k Vi 35 Bl 7 0.90~36.1 pweg/ml; 4 2% J3F i 46 W) 75
5-HMF W& i ALY RSD N 1.67% (n=>5) ; FasE MR I 76 10 h Y
15 5-HMF W 1 FR 1Y RSD K 1.58 % (n="5) ; # &2 ML I8 1 45
Al — 153 BE 5 5-HMF 75 519 RSD 9 1.81% (n="5) ; Mk [l i %
PRI A T 3 AAS ) v S 1 9 R, 485 SR T34 [l
K} 101.61% (RSD=0.97% ,n=3),
2.1.5 e SLPREC3HE AR T2, A A A
FESEATINE 3K, 5-HMF {9 & i ¥4 8 AR 2 b i i . e
SRR L, SR AL 1,
x1 SHARFIRIGIE P IR+ 5-HMF B 2 = (g/kg)
Tab 1 The contents of 5-HMF in the extracts in the extrac-
tion process of 3 batches of Schisandra chinensis
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Fig 1 The content variation trend of 5-HMF in the extrac-
tion process of 3 batches of Schisandra chinensis
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Tab 2 The contents of 5-HMF in S. chinensis extracts by 3
times of concentrate at different time points after vac-
uum drying at different temperatures and after
freeze-drying (n=3,mg/g)
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Fig 2 The content variation of 5-HMF in S. chinensis ex-
tracts by 3 times of concentrate at different time
points after vacuum drying at different temperatures
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Preparation and Quality Study of Lipoic Acid Orally Disintegrating Tablets
YI Lei, CHENG De-zhen(The Affiliated Tianyou Hospital of Wuhan University of Science and Technology, Wu-
han 430064, China)

ABSTRACT OBIECTIVE: To prepare Lipoic acid orally disintegrating tablets, and to evaluate its quality. METHODS: Lipoic
acid orally disintegrating tablets were prepared with direct compression after wet granulation. With disintegration time and dissolu-
tion as index, the constituents of disintegrating agent, filler and lubricant were screened by single factor test combined with orthogo-
nal test. The tablet weight, hardness, disintegration time, accumulative rate and percentage content were investigated. RESULTS:
The optimal formulation was MCC 167.58 mg, L-HPC 23.94 mg, PVPP 47.88 mg, mannitol 60 mg, lipoic acid 300 mg and mag-
nesium stearate 0.6 mg. The parameters of prepared disintegrating tablets was as follows as (0.59 + 0.05) g in weight, (20.32 +
0.16) kg in solidity and (23.5+0.4) s in disintegration time, 101.49% in 3 min accumulative dissolution rate, 96.34% of labeled
content. CONCLUSIONS: Lipoic acid orally disintegrating tablets are prepared successfully and controllable in quality.
KEYWORDS Orally disintegrating tablet; Lipoic acid; Preparation technology; Disintegration time
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